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DESCRIPTION 

THtAZOLB DERIVATIVE AS PROTEIN KINASE C INHIBITORS 

TECHNICAL FIEID 

5 The present invention relates to a novel thiazole derivative. 

BACKGROUND ART 

There have hitherto been known various thiazole derivatives, among 

which some compounds having a somewhat similar substituents to those of the 

present invention are disc1osed in the following literatures . 

. 10 JP-A-2-306916 discloses inhibitors for platelet adhesion comprising a 

benzazole compound of the following fonnula: 

1 S wherein Xis Sor >N-R3 (R3 is H, lower alkyl, etc.); Rl is halogen, cyano, cyano-

substituted lower alkoxy, phenyl-alkyl having a substituent on benzene ring, 

substituted furyl-alkoxy, substituted pyrrolidinyl-alkyl, substituted amino, 

substituted amino-a1kyl or -alkoxy, etc.; R2 is pyrrolyl having optionalJy alkyl 

substituent, thienyl, pyridylthio-lower alkyl, phenyl group which has optionally 

20 I to 3 substituents selected from lower alkoxy, lower alkyl, OH, halogen. or-O­

Y-NR8R9 (Y is lower alkylene, RB and R9 are each H, lower alkyl, cycloalkyl, or 

both combine to fonn a nitrogen-containing 5- or 6-membered saturated hetero-

cyclic group, or -NRlORll (RlO and Rll are each H, lower alkyl, substituted 

phenyl, or both combine to fonn a heterocyclic group). However, the benzazole 
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compounds of this literature are significantly different from the thiazole 

compounds of the present invention in the substituents at 2-position of the 

thiazole nucleus. Besides, this literature does not disclose any compounds 

having protein kinase C inhibitory activities as in the present invention. 

5 European Patent 318 084 (=U.S. Patent 4,957,932 and 5,037,840) 

10 

discloses that the benzoheterazoles of the following formula are leukotriene 

antagonists and inhibitors of leukotriene biosynthesis and are useful as 

antiasthmetic, antiallergic, anti-inflammatory and cytoprotective agents. 

wherein RI is H, halogen, alkyl, etc.; R2 is alkyl, alkenyl, etc.; R3 is H or R2; R4 is 

15 H, halogen, -NCi, etc.; RS is H, halogen, -N02, etc.; R7 is Hor alkyl; X2 and X3 

are O. S, S(O), etc.; X4 is NR3, 0 or S; Zl and Z2 are -CONR3- or -HEI'(-R3,-R5)-; 

and QI and Q2 are-COOR3, -CONHS(0)2R13, -CN, etc. ·However, these 

benzoheterazoles of this literature are essentially different from the thiazole 

compounds of the present invention in the substituent at 2-position of the azole 

20 nucleus. Besides, this literature does not disclose any compounds having 

protein kinase C inhibitory activity. 

Some thiazole or benzothiazole compounds having similar chemical 

structure to the benzoheterazoles of the above European Patent 318084 are 

also disclosed in PCT publications WO 93/21168 and WO 93121169 and therein 
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it is mentioned that those compounds are useful as leukotriene antagonist, but 

these thiazole or benzothiazole compounds of these literatures are clearly 

different from the thiazo)e compounds of the present invention in the 

substituent at 2-position likewise, and further these literatures do not disclose 

5 any compound having protein kinase C inhibitory activity, either. 

10 

DISCLOSURE OF INVENTION 

The thiazole derivatives. of the present invention are novel compounds, 

and have not been disclosed in any literature, and have the following formula 

(1). 

wherein T is a lower alkylene; 

uisOor l; 

15 Rl and R2 are the same or different and are each a hydrogen atom or a 

lower alkyl, or both combine to form a group: -(CH2)0 - (n is 4 or 5) or to form a 

benzene ring which may optionally be substituted by a member selected from a 

lower alkyl, a lower alkoxy, a nitro, an amino having optionally a lower alkyl 

substituent, or a halogen atom; 

20 R3 is a group of the fonnula: 

(Rs>m 
-A-{Z), J/X' 
~- R6 

wherein R11b, p, Rlla are defined hereinafter; A is a lower alkylene; Z is O or S; s 
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isOorl;mis 1 or2; 

R4 is a hydrogen atom or a lower alkanoyloxy-lower alkyl; 

R5s are the same or different and are each a member selected from (a) a 

hydrogen atom, (b) an alkyl having optionally a hydroxy substituent, (c) a 

5 halogen atom, (d) a group of the formula: -{O),-A-(CO)t·NR7R8 (wherein tis 0 or 

I, A is a lower alkylene, t is 0 or l, and R7 and R 8 are the same or different and 

are each a hydrogen atom or a lower alkyl, or both combine together with the 

nitrogen atom to which they bond to fonn a S- to 7-membered saturated 

heterocyclic group which may be intervened with a nitrogen or oxygen atom, 

1 O said heterocyclic group being optionally substituted by a member selected from 

a group of the formula: -(A)t·NR9R 10 (wherein A and l are as defined above, 

~d R9 and R 10 are the same or different and are each a hydrogen atom or a 

lower alkyl, or both combine together with the nitrogen atom to which they 

bond to form a 5- to 7-membere~ saturated heterocyclic group which may be 

15 intervened with a nitrogen or oxygen atom, said heterocyclic group having 

optionally a lower alkyl substituent), a lower alkyl having optionally a hydroxy 

substituent, a hydroxy group, and a lower alkanoyl). (e) a lower alkoxy­

carbonyl·lower alkyl, (0 a lower alkanoyloxy·lower alkyl, (g) a lower alkoxy 

having optionally a halogen substituent, (h) a halogen-substituted lower alkyl, 

20 (i) a carboxyl-substituted lower alkyl, (j) a lower alkoxycarbonyl, (k) a lower 

alkenyloxy, (l} a phenyl-lower alkoxy, (m) a cycloalkyloxy, (n) a phenyl, (o) a 

phenyloxy, (p) a hydroxy, (q) a lower alkylthio, (r) a lower alkenyl, or (s) an 

amino having optionaUy a lower alkyl substituent; 

R6 is a group of the formula: 
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(1)-CO-CH=CRllb-(CO)p·Rlla or (2)-CO-CaC-COR14; 

pis Oor 1; 

Rllb is a hydrogen atom or a lower alkyl; 

Rt la is a hydroxy, a lower alkoxy, or a 5- to 10-membered, monocyclic or 

5 dicyclic, saturated or unsaturated heterocyclic group which contains 1 to 4 

hetero atoms selected from a nitrogen, oxygen or sulfur atom as a ring member, 

said heterocyclic group having optionally 1 to 3 ·substituents selected from the 

group consisting of (i) a lower alkyl, (ii) a group of the fonnula: -(B )i-NR 12R 13 

(wherein l is as defined above. B is -CO-A- (A is as defined above). a carbonyl, 

10 or a lower alkylene. and Rl2 and Rl3 are the same or different and are each a 

hydrogen atom, a lower alkyl, or a lower alkyl substituted by an amino having 

optionally a lower alkyl substituent, or both combine together with the nitrogen 

atom to which they bond to form a 5- to 12-membered saturated, monocyclic, 

dicyclic or spirocyclic heterocyclic group which may be intervened with a 

15 nitrogen or oxygen atom, said heterocyclic group having optionally a 

substituent selected from a lower alkyl, a lower alkoxycarbonyJ, a lower alkoxy­

substituted lower alkyl, an amino having optionally a lower alkyl substituent, 

and a hydroxy-substitute~ lower alkyl), .(iii) a lower alkoxycarbonyl, (iv) a 

hydroxy-substituted lower alkyl, (v) a pyridyl being optionally substituted by a 

20 lower alkyl having optionally a halogen substituent on the pyridine ring, (vi) a 

halogen-substituted lower alkyl, (vii) a lower alkoxy, (viii} a cycloalkyl, (ix) a 

hydroxy, (x) a tetrahydropyranyloxy-substituted lower alkyl, (xi} a pyrimidyJ, 

(xii) a lower alkoxy-substituted lower alkyl, (xiii) a carboxyl, (xiv) a phenyl­

lower alkoxy, (xv} a phenyl-lower alkyl having optionally a lower a1kylene-
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dioxy on the phenyl ring, (xvi) a lower alkanoyloxy, and (xvii) a piperidinyl 

having optionally a lower alkyl substituent on the piperidine ring; 

R 14 is a hydroxy or a lower alkoxy; and 

when mis l, the groups A and RS may combine to fonn a group of the 

5 formula: 

(CH2),.~ 

_(_~R' 
(wherein R6 is as defined above, and r is 0, 1 or 2), or when mis 2, two R5 

10 groups may combine to fonn a lower alkylenedioxy, a lower alkylene, or a group 

of the formula: -(CH2)z-CONH-, or the groups RS and R6 may combine to form a 

group of the formula: -CO~CH(R28)-CH(R28')-W- (wherein R2S and RlS' are a 

hydrogen atom or a carboxyl group, provided that both R28 and R28 are not 

simultaneously a carboxyl group, and W is -N(R29a)- or -N=-R2~ • x- (wherein 

~2~ 
15 R29a is a hydrogen atom or a lower alkyl, R29b is a lower alkyl, and Xis a 

halogen atom)), 

or a salt thereof. 

The thiazole derivatives of the fonnula (1) show inhibitory activity on 

pr<>tein kinase C (PKC, Ca2+/phospholipid-depending serine/threonine protein 

20 phosphatase), and are useful as a protein kinase C inhibitor. 

It has been proved that PKC plays an important role in the regulation of 

various biological functions such as the metabolism regulation, the cell 

prolification, the cell differentiation, the release reaction of neurotransmitter.etc. 
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Therefore, it is indicated that a PKC inhibitor may be useful in the prophylaxis or 

treatment of various diseases caused by the hyperaction of the above­

mentioned biological functions being participated by PKC. 

More particularly, the protein kinase C inhibitors containing as an active 

S ingredient the present thiazole derivative are useful as an agent for treatment of 

autoimmune diseases such as rheumatoid arthritis, systemic lupus erythematosus, 

multiple sclerosis, psoriasis, etc., various allergic diseases such as Crohn's 

disease, colitis ulcerosa, asthma, atopic dennatitis; an agent for protection of 

rejection in organ transplant, GVHD reaction, etc.; an agent for prophyJaxis or 

10 treatment of various ischemic diseases in the organs such as heart, liver, kidney, 

brain, etc., acute pancreatitis, sepsis, multiple organs failure introduced by burn, 

ARDS, by inhibiting the production of cytokinin derived from T-cell such as IL-

2, or inflammatory cytokinin such as TNF-a. 

Further, by other biological functions such as celJ prolification, hormone 

15 secretion, regulation of metabolism, etc. which are concerned with PKC, the 

protein kinase C inhibitors of the present invention are useful in the prophylaxis 

or treatment of cancer, diabetes, Alzheimer disease, arteriosclerosis, HIV 

infection, nephritis, angiitis, etc. 

Each group in the above fonnula (1) specially means the foJlowing 

20 groups. 

The lower alkyl group includes a straight chain or branched chain Ci-C6 

alkyl group such as methyl, ethyJ, propyl, isopropyl. butyl, isobutyJ, tert-butyl, 

pentyl, hexyl, etc. 

The lower alkoxy group includes a straight chain or branched chain C1-
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c6 alkoxy group, for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 

tert-butoxy, pentyJoxy, hexyloxy, etc. 

The halogen atom is fluorine atom, chlorine atom, bromine atom or iodine 

atom. 

S The lower alkanoyloxy-substituted lower alkyl group includes a straight 

chain or branched chain C1-C6 alkyl group which is substituted by 1 or 2 

straight chain or branched chain CrC6 alkanoyloxy groups, for example, 

acetyloxymethyl, 2-propionyloxyethyl, 1-butyryloxyethyl, 3-acetyloxypropyl, 

4-acetyloxybutyl, 4-isobutyryloxybuty J, 5-pentanoyloxypentyl, 6-acetyloxy-

10 hexyl, 6-tert-butylcarbonyloxyhexyl, l,l-dimethyl-2-hexanoyloxyethyl, 2-

methyl-3-acetyloxypropyl, diacetyloxymethyl, 1,3-diacetyloxypropyl, etc. 

The alkyl group having optionally a hydroxy substituent includes a 
. . 
straight chain or branched chain C19C8 alkyl group which may optionally have 

1 to 3 hydroxy substituents, for example, methyl, ethyl, propyl, isopropyl, butyl, 

IS isobutyl, tert-butyl, pentyl, hexyl, heptyl, octyl, hydroxymethyl, 2-hydroxyethyl, 

1-hydroxyethyl, 3-hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, l,l­

dimethyl-2-hydroxyethyl, l ,3-dihydroxypropyl, 5,5,4-trihydroxypentyl, 5-

hydroxypentyl, 6-hydroxyhexyl, 1-hydroxyisopropyl, 2-methyl-3-hydroxy­

propyl, 7-hydroxyheptyl, 8-hydroxyoctyl, etc. 

20 The lower alkylene group includes a straight chain or branched chain C1-

c6 alkylene group, for example, methylene, ethylene, trimethylene, 2-methyl-

trimethylene, 2,2-dimethyltrimethylene, J .;.methyltrimethylene, methylmethylene, 

ethylmethylene, tetramethylene, pentamethylene, hexamethylene, etc. 

The 5- to 7-membered saturated heterocycHc group which is formed by 
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combining R7 and RB, or R9 and RIO together with the adjacent nitrogen atom 

with or without being intervening with another nitrogen atom or an oxygen 

atom, for example, pyrrolidinyl, piperidinyl, piperazinyl, morpholino, homo­

piperazinyl, homomorpholino, etc. 

S The lower alkyl group having optionally a hydroxy substituent includes, 

in addition to the above lower alkyl groups, a straig~t chain or branched chain 

Ci-C6 alkyl group which may optionally have 1 to 3 hydroxy substituents. for 

example, hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-hydroxypropyl, 

2,3-dihydroxypropyl, 4-hydroxybutyl, 1,1-dimethyl-2-hydroxyethyl, 5,5,4-

10 trihydroxypenty], 5-hydroxypentyl, 6-hydroxyhexyl, 1-hydroxyisopropyl, 2-

methyl-3-hydroxypropyl, etc. 

The lower alkanoyl group includes a straight chain or branched chain Ci-

C6 alkanoyl group, for example, formyl, acetyl, propionyl, butyryl, isobutytyl, 

pentanoyl, t-butylcarbonyl, hexanoyl, etc. 

15 The above heterocyclic group which is substituted by a group of the 

formula: -(A)rNR9N10 (A is a lower alkylene group, l is 0 or I, R9 an RIO are the 

same or different and each are a hydrogen atom or a lower alkyl group, or R9 

and RIO combine together with the nitrogen atom to which they bond to fonn a 

5- or 7-membered saturated heterocyclic group with or without being 

20 intervened with another nitrogen atom or an oxygen atom, and said hetero­

cyclic group having optionally a lower alkyl substituent), a lower alkyl group 

having optionally a hydroxy substituent, a hydroxy group and a lower alkanoyl 

group includes the above mentioned heterocyclic groups having 1 to 3 
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sustituents selected from a group of the fonnula: -(A)rNR9NlO (A is a straight 

chain or branched chain CrC6 alkylene group, i is 0 or 1, R9 an RIO are the same 

or different and each are a hydrogen atom or a straight chain or branched chain 

CrC6 alkyl group, or R9 and RlO combine together with the nitrogen atom to 

5 which they bond to fonn a 5- or 7-membered saturated heterocyclic group with 

or without being intervened with another nitrogen atom or an oxygen atom, 

and said heterocyclic group having optionally 1 to 3 straight chain or branched 

chain C1-C6 alkyl substituents), a straight chain or branched chain alkyl group 

having optionally 1 to 3 hydroxy substituents, a hydroxy group and a straight 

10 chain or branched chain CrC6 alkanoyl group, for example, 4-methyl-

piperazinyl, 2-( 4-methyl-1-piperazinyl)methylmo:rpholino, 4-{4-methyl-1-

. piperazinyl)piperidinyl, 4-methylhomopiperazinyl, 4-(2-hydroxyethyl)­

piperazinyl, 4-morpholinopiperidiny I. 2-[( 1-pyrrolidinyl)methyl]morpholino, 4-

hydroxypiperidinyl, 4-acetylpiperazinyl, 4-dimethylaminopiperidinyl, 4-( 4-

15 methyl-1-homopiperazinyl)piperidinyl, 4-(4,5-dimethyl-l-homopiperazinyl)­

piperidinyl, 4-(3-methyl-4-ethyl-l-piperazinyl)piperidnyl, 4-(3-methyl-4-n­

propyl-l-piperazinyl)piperidinyl, 4-(3,4-dimethyl-l-piperazinyl)piperidinyi, 4-( 4-

isopropyl-3-methylpiperazinyl)piperidinyl, 4-(4-methyl-3-isopropylpiperazinyl)­

piperidinyl, 2-methylpyrrolidinyl, 3-ethylpyrrolidinyl, 2,3-dimethylpyrrolidinyl, 

20 2,3,4-trimethylpyrrolidinyl, 2-propylmorpholino, 3-(1-pyrrolidinyl)pyrrolidinyl, 3-

isopmpylmorpholino, 2,3-dimethylmorpholino, 4-n-buty lpiperidiny 1, 3,4,5-

trimethylpiperidinyl, 3-pentylpiperidinyl, 4-methylhomopiperazinyl, 4,5-

dimethylbomopiperazinyl, 4-hexylhomopiperazinyl, 3-methyl-4-ethyl-
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piperazinyl, 3-methyl-4-n-propyl-1-piperazinyl, 3,4-dimethylpiperazinyl, 4-

isopropyl-3-methylpiperazinyJ, 4-methyl-3-isopropylpiperazinyl, 4-methyl­

homomorpholino, 3-propionylpyrrolidinyl, 4-butyrylpiperidinyJ, 4-pentanoyl­

piperazinyl, 3-hexanoylmorpholino, 4-acctylhomopiperazinyl, 3-hydroxy- . 

5 morpholino, 4-hydroxybomopiperazinyl, 4-hydroxypiperazinyl, 3-hydroxy­

pyrrolidinyl, 3-hydroxymethylpyrrolidinyl, 3-(3-hydroxypropyl)morpholino, 2-

hydroxymethylhomomorpholino, 2-(4-methyl-l-piperazinyl)methylhomo­

morpholino, 4-(1,3-dihydroxy-2-propyl)piperazinyl, 4-ethylhomopiperazinyl, 3-

(4-methyl-1-homopiperazinyl)pyrrolidiny I, 4-methyl-3-(1-piperidinyl)methyl-

I 0 piperazinyl, 4-methyl-3-( 4-methyl-1-homopiperazinyl)methylpiperazinyl, 4-

methyl-3-( 4-methyl-l-piperazinyJ)methylpiperazinyl, etc. 

The above heterocyclic group substituted by a lower alkyl group 

includes the above heterocyclic groups substituted by l to 3 straight chain or 

branched chain Ci-C6 alkyl groups, for example, 4-methylpiperazinyl, 3,4-

15 dimethylpiperazinyl, 3-ethylpyrrolidinyl, 2-propylpyrrolidinyl, 1-methyl­

pyrrolidiny 1, 3,4,5-trimethylpiperidinyl, 4-butylpiperidinyl, 3-pentylmorpholino, 

4-ethylhomopiperazinyl, 4-methylhomopiperazinyl, 4-hexylpiperazinyl, 4-

methylhomopiperazinyl, 4,5-dimethylhomopiperazinyl, 3-methyl-4-ethyl­

piperazinyl, 3-methyl-4-n-propylpiperazinyl, 4-isopropy 1-3-methylpiperazinyl, 4-

20 methyl-3-isopropylpiperazinyl, 4-methyJhomomorpholino, etc. 

The lower alkoxycarbonyl-substituted lower alkyl group includes a 

straight chain or branched chain c.-c6 alkyl group which is substituted by a 

straight chain or branched chain alkoxycarbonyl group having 1 to 6 carbon 

atoms, for example, methoxycarbonylmethyl. 3-methoxycarbonyJpropyl, ethoxy-
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carbonylmethyl, 3-ethoxycarbonylpropyl, 4-ethoxycarbonylbutyl, 5-iso­

propoxycarbonylpentyl, 6-propoxycarbonylhexyl, 1,1-dimethyl-2-butm_ty­

carbonylethyl, 2-methyl-3-tert-butoxycarbonylpropyl, 2-pentyloxycarbonyl­

ethyl, hexyloxycarbonylmethyl, etc. 

5 The lower alkanoyloxy-substituted lower alkyl group includes a straight 

chain or branched chain Ci-C6 alkyl group which is substituted by a straight 

chain or branched chain C2-C6 alkanoyloxy group, for example, acetyloxy­

methyl, 2-propionyloxyet~yl, 1-butyryloxyethyl, 3-acetyloxypropyl, 4-acety1-

oxybuty1, 4-isobutyryloxybutyl, 5-pentanoyloxypentyl, 6-acetyloxyhexyl, 6-

10 tert-butylcarbonyloxyhexyl, l ,l-dimethyl-2-hexanoyloxyethyl, 2-methyl-3-

acetyloxypropyl, etc. 

The lower alkoxy group having optionally a halogen substituent 

includes a straight chain or branched chain C1-C6 alkoxy group which · 

optionally has 1 to 3 halogen substituents, for example, in addition to the above 

15 lower alkoxy groups, trifluoromethoxy, trichloromethoxy, chloromethoxy, 

bromomethoxy, fluorometboxy, iodomethoxy. difluoromethoxy, dibromo­

methoxy, 2-chloroethoxy, 2,2,2-trifluoroethoxy, 2,2,2"-trichloroethoxy, 3-chloro­

propoxy, 2,3-dichloropropoxy, 4,4.4-trichlorobutoxy, 4-fluorobutoxy, 5-chloro­

pentyloxy, 3-chloro-2-methylpropoxy, 6-bromohexyloxy, 5,6-dichlorohexy 1-

20 oxy, etc. 

The halogen-substituted lower alkyl group includes a straight chain or 

branched chain C1-C6 a1kyl group, which has 1 to 3 halogen substituents, for 

example, trifluoromethyl, tricbloromethyl, chloromethyl, bromomethyl, fluoro­

methyl, iodomethyl, difluoromethyl, dibromomethy1, 2-chloroethyl, 2,2,2-trifluoro-
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ethyl, 2,2,2-trichloroethyl, 3-chloropropyl, 2,3-dichloropropyl, 4,4,4-trichloro­

butyl, 4-fluorobutyl, 5-chloropentyl, 3-chloro-2-methylpropyl, 6-bromohexyl, 

S,6-clichlorohexyl, etc. 

The carboxy-substituted lower alkyl group includes a carboxyalkyl 

5 group wherein the alkyl moiety is a straight chain or branched chain Ci-C6 alkyl 

group, for example, carboxymethyl, 2-carboxyethyl, 1-carboxyethyJ, 3-carboxy­

propyl, 4-earboxybutyl, 5-carboxypentyl, 6-carboxyhexyl, 1, l-dimethyl-2-

carboxyethyl, 2-methyl-3-carboxypropyl, etc. 

The lower alkoxycarbony1 group includes a straight chain or branched 

10 chain alkoxycarbonyl group having 1to6 carbon atoms in the alkoxy moiety, 

for example, methoxycarbonyl, ethoxycarbonyl, propoxyc~boriyl, isopropoxy­

carbonyl, butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl~ hexyloxy­

carbonyl, etc. 

The aminocarbonyl-substituted lower alkoxy group having optionally a 

15 lower alkyl group includes a straight chain or branched chain C1-C6 alkoxy 

group, which has an aminocarbonyl group having optionally 1 to 2 straight 

chain or branched chain C1-C6 alkyl group. for example, aminocarbonyl-

methoxy, 2-aminocarbonylethoxy, 1-aminocarbonylethoxy, 3-aminocarbonyl­

propoxy, 4-aminocarbonylbutoxy, 5-aminocarbonylpentyloxy, 6-amino-

20 carbonyJhexy loxy, 1, 1-dimethyl-2-aminocarbonylethoxy, 2-methyl-3-amino­

carbonylpropoxy, methylaminocarbonylmethoxy, 1-ethylaminocarbonylethoxy, 

2-propylaminocarbonylethoxy, 1-ethylaminocarbonylethoxy, 2-propylamino­

carbonylethoxy, 3-isopropylaminocarbonylpropoxy, 4-butylaminocarbonyl­

butoxy, 5-pentylaminocarbonylpentyloxy, 6-hexylaminocarbonylhexyloxy, 
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dimethylaminocarbonylmethoxy, 2-diethylaminocarbonylethoxy, 2-dimethyl­

aminocarbonylethoxy, (N-ethyl-N-propylamino)carbonylmethoxy, 2-(N-methyJ­

N-hexylamino)carbonylethoxy, etc. 

The amino-substituted lower alkyl group having optionally a lower alkyl 

5 substituent includes a straight chain or branched chain Ci-C6 alkyl group which 

is substituted by an amino group having optionally l to 2 C1-C6 alkyl 

substituents, for example, aminomethyl, 2-aminoethyl, 1-aminoethyl, 3-amino­

propyl, 4-aminobutyl, 5-aminopentyl, 6-aminohexyl, 1, l-dimethyl-2-aminoethyl, 

2-methyl-3-aminopropyl, metbylaminomethyl, 1-ethylaminoethyl, 2-propylamino-

10 ethyl, 3-isopropylaminopropyl, 4-butylaminobutyl 5-pentylaminopentyl, 6-hexyl­

aminohexyl, dimethylaminomethyl, (N-ethyl-N-propylamino)methyl, 2-(N­

methyl-N-hexylamino)ethyl, etc. 

The 5- to 12-membered saturated heteromonocyclic, heterobicyclic or 

heterospirocyclic group which is formed by combining R12 and Rl3 together 

15 with the adjacent nitrogen atom to which they bond with or without being 

intervened with another nitrogen atom or an oxygen atom includes, for example, 

pyrrolidinyl, piperidinyl, piperazinyl, morpholino, homopiperazinyl, homo­

morpholino, l,4-diazabicyclo[4.3.0]nonyl, l ,4-diazabicyclo[4.4.0]decyl, l ,4-

diazaspiro[5.5]undecyl, etc. 

20 The lower alkoxy-substituted lower alkyl group includes a straight chain 

or branched chain Ci-C6 alkyl group which has 1 to 3 straight chain or 

branched chain C1-C6 alkoxy groups, for example, methoxymethyl 3-methoxy­

propyl, ethoxymethyl, 2-methoxyethyl, 3-ethoxypropyl, 4-ethoxybutyl, 5-

isopropoxypentyl, 6-propoxyhexyl, l ,l-dimethyl-2-butoxyethyl, 2-methyl-3-
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tert-butoxypropyl, 2-pentyloxyethyl, hexyloxymethyl, etc. 

The amino group having optionally a lower alkyl substituent includes an 

amino group having optionally 1 to 2 straight chain or branched chain C1-C6 

alkyl groups, for example, amino, methylamino, ethylamino, propylamino, 

5 isopropylamino, butylamino, tert-butylamino, pentylamino, hexylamino, 

dimethylamino, diethylamino, dipropylamino, dibutylamino, dipentylamino, 

dihexylamino, N-methyl-N-ethylamino, N-ethyl-N-propylamino, N-methyl-N­

butylamino, N-methyl-N-hexylamino, etc. 

The above heterocyclic group having a substituent selected from a lower 

10 alkyl group, a lower alkoxy-substituted lower alkyl group, a lower alkoxy­

carbonyl group, an amino group having optionally a lower alkyl substituent and 

a hydroxy-substituted lower alkyl group includes th~ above mentioned hetero­

cyclic groups having I to 3 substituents selected from a straight chain or 

branched chain C1-C6 alkyl group, a straight chain or branched chain C1-C6 

15 alkyl group which has 1 to 3 straight chain or branched chain Ci-C6 aJkoxy 

group, a straight chain or branched chain alkoxycarbonyl group having 1 to 6 

carbon atoms in the alkoxy moiety, an amino group having optionally I to 2 

straight chain or branched chain C1-C6 alkyl groups and a straight chain or 

branched chain Ci-C6 alkyl group which has 1 to 3 hydroxy substituents, for 

20 example, 4-methylpiperazinylt 3,4-dimethylpiperazinyl, 4-ethylpiperazinyl, 4-

methylhomopiperazinyl, 4-dimethylaminopiperidinyl, 4-tert-butoxycarbonyl­

homopiperazinyl, 4-n-butylhomopiperazinyl, 4-(2-hydroxyethyl)piperazinyl, 3-

methylpiperazinyl, 4-(1,3-dihydroxy-2-propyl)piperazinyl, 4-( l,3-dihydroxy-2-

propyl)homopiperazinyl, 3,4,5-trimethylpiperazinyl, 4-isopropylpiperazinyl, 
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3,3,4-trimethylpiperazinyl, 4,5-dimethylhomopiperazinyl, 3-methyl-4-ethyl­

piperaziny I, 3-methyl-4-n-propylpiperazinyl, 3-n-propyl-4-methylpiperazinyl. 3-

methyl-4-isopropylpiperazinyl, 3-ethyl-4-methylpiperazinyl, 3-methyl-4-(2-

methoxyethyl)piperazinyl, 3-methyl-4-(2-hydroxyethyl)piperazinyl, 3-

5 isopropyl-4-methylpiperazinyJ, 4-methyJ-l ,4-diazasprio[S.S)undecyJ, 3-amino-

l ,4-diazabicyclo[4.4.0]decyl, 5-hydroxymethyl-1,4-diazabicyclo[4.3.0]nonyl, 3-

ethoxycarbonylhomomorpholino, 3-diethylaminomorpholino, 3-methoxy­

methylpyrrolidinyl, etc. 

The lower alkyl group having optionally a halogen substituent includes, 

10 for example, in addition to the above lower alkyl groups and halogen-· 

substituted lower alkyl groups. 

The pyridyl group having optionally a lower alkyl substituent which may 

optionally have a halogen substituent on the pyridine ring includes a pyridyl 

group having 1to3 straight chain or branched chain C1-C6 alkyl groups which 

15 may optionally 1to3 halogen substituents on the pyridine ring, for example, 

pyridyl. 3-methylpyridyl. 4-ethylpyridyl, 2-propylpyridyl, 3-butylpyridyl, 4-

pentylpyridyl, 4-hexylpyridyl, 3,4-dimethylpyridyl, 3,4,5-trimethylpyridyl, 3-

trifluoromethylpyridyl, 2-chloromethylpyridyl, 4-(5-bromohexyl)pyridyl, 3-

iodomethylpyridyl, 4-(2,2,2,-trifluoroethyl)pyridyl, · 4-(5,6-dichlorohexyl)pyridyl, 

20 etc. 

The cycloalkyl group includes a CrCs cycloalkyl group, for example, 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cycloocty1, etc. 

The tetrahydropyranyloxy-substituted lower alkyl group includes a 

tetrahydropyranyloxy-substituted alkyl group wherein the alkyl moiety is a 
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straight chain or branched chain C.-C6 alkyl group, for example, (2-tetrahydro­

pyranyl)oxymethyl, 2-(3-tetrahydropyranyJ)oxyethy I, 1-( 4-tetrahydropyranyl)­

oxyethy l, 3-(2-tetrahydropyranyl)oxypropyl, 4-(3-tetrahydropyranyl)oxybutyl, 

5-( 4-tetrahydropyranyl)oxypentyl, 6-(2-tetrahydropyranyl)oxyhexyl, l, 1-

5 dimethyJ-2-(3-tetrahydropyranyl)oxyethyJ, 2-methyl-3-(4-tetrahydropyranyl)­

oxypropyl, etc. 

The phenyl-lower alkyl group includes a phenylalkyl group wherein the 

alkyl moiety is a straight chain or branched chain CrC6 alkyl group, for 

example, benzyl, 2-phenylethyl, 1-phenylethyl, 3-phenylpropyl, 4-phenylbutyl, 

10 5-phenylpentyl, 6-phenylhexyl, l,l-dimethyl-2-:phenylethyl, 2-methyl-3-phenyl­

propyl, etc. 

The phenyl-lower alkoxy group includes a phenylalkoxy group wherein 

the alkoxy moiety is a straight chain or branched chain C1 -C6 alkoxy group, for 

example, benzyloxy, 2-phenylethoxy, 1-phenylethoxy, 3-phenylpropoxy, 4-

15 phenylbutoxy, 5-phenylpentyloxy, 6-phenylhexyloxy, l,l-dimethyJ-2-phenyl­

ethoxy, 2-methyl-3-phenylpropoxy, etc. 

The lower alkanoyloxy group includes a straight chain or branched chain 

C1-C6 alkanoyloxy group, for example, fonnyloxy, acetyloxy, propionyloxy, 

butyryloxy, isobutyryloxy, pentanoyloxy, tert-butylcarbonyloxy, hexanoyloxy, 

20 etc. 

The piperidinyl group having optionally a lower alkyl substituent on the 

piperidine ring includes a piperidinyl group having optionally a straight chain or 

branched chain C1-C6 alkyl group, for example, piperidinyl, l-methyl-4-

piperidinyl, l-ethyl-3-piperidinyl, 1-ethyl-2-piperidinyl, l-propyl-4-piperidinyl. I-
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butyl-4-piperidinyl, l-pentyl-4-piperidinyl, l-hexyl-4-piperictinyl, 1-isobutyl-3-

piperidinyl, l-tert-butyl-2-piperidinyl, etc. 

The phenyl-lower alkyl gfOup having optionaJly a lower alkylenedioxy 

substituent on the phenyl ring includes a pheny1alkyl group having optionally a 

5 straight chain or branched chain CrC4 a1kylenedioxy group on the phenyl ring 

wherein the alkyl moiety is a straight chain or branched chain CrC6 alkyl 

group, in addition to the above phenyl-lower alkyl groups, for example, 3,4-

methylenedioxybenzyl, 2-(3,4-ethyJenedioxyphenyl)ethyl, 1-(3,4-ethylene­

dioxyphenyl)ethyl, 3-(2,3-trimethylenedioxyphenyl)propyl, 4-(3,4-tetra-

l 0 methylenedioxyphenyl)butyl, 5-(3,4-methylenedioxyphenyl)pentyl, 6-(2,3-

trimethylenedioxyphenyl)hexyl, etc. 

The lower alkylenedioxy group includes a straight chain or branched 

chain Ci-C4 alkylenedioxy group, for example, methylenedioxy, ethylenedioxy, 

trimethylenedio:x:y, tetramethylenedioxy, etc. 

15 The 5- to 10-membered, saturated or unsaturated heteromonocyclic or 

heterobicyclic residue having 1 to 4 heteroatoms selected from a nitrogen atom, 

an oxygen atom and a sulfur atom includes, for example, pyrrolidinyl, 

piperidinyl, piperazinyl, morpholino, 1-azabicyclooctyl, homopiperazinyl, homo­

morpholino. 1,4-diazabicyclo[ 4.3.0]nonyl, l,4-diazabicyclo[ 4.4.0]decyl, pyridyl, 

20 1,2,5,6-tetrahydropyridyl, thienyl, l,2.4-1riazolyl, 1,2,3,4-tetrazolyl, 1,3,4-triazoly, 

quinolyl, 1,4-dihydroquinolyl, benzothiazolyl, pyrazyl, pyrimidyl, pyridazinyl, 

pyrrolyl, pyrrolinyl, carbostyril, 1,3-dioxolanyl, thiomorpholino, 3,4-dihydro­

carbostyril, l,2,3,4-tetrahydroquinolyl, 2,3,4,5-tetrahydrofuryl, indolyl, isoindolyl. 

3H-indolyl, indolinyl, indolidinyl, indazolyl, benzimidazolyl, benzoxazolyl, 
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imidazolinyl, imidazolidinyl, isoquinolyl, naphthylidinyl, quinazolidinyl, 

quinoxalinyl, cinnolinyl, phthalazinyl, chromanyJ, isoindolinyJ, isochromanyl, 

pyrazolyl, l ,3,4-oxadiaz.olyl, 1,3,4-thiadiazolyl, thienyl, imidazolyl, pyrazolidinyl, 

benzofuryl, 2,3-dihydrobenzo[b]furyl, benzothienyl, tetrahydropyranyl, 4H-

5 chromenyl, lH-indazolyl, 2-imidazolinyl, 2-pyrrolinyl. furyl, oxazolyl, isoxazolyl, 

thiazoJyl, thiazolinyJ, isothiazolyl, pyranyl, pyrazolidinyl, 2-pyrazolinyl, 

quinuclidinyl, 1,4-benzoxazinyl, 3,4-dihydro-2H-l ,4-benzoxazinyl, 3,4-dihydro-

2H-l ,4-benzothiazinyl, 1,4-benzothiazinyl, 1,2,3.4-tetrahydroisoquinolyl, 1,2,3,4-

tetrahydroquinoxaliny 1, l ,3-dithia""2,4-dihydronaphthalenyl, 1,4-dithia-

10 naphthalenyl, 2,5-dihydrofurano[3 .4-c]pyridyl, 2,3,4;5,6, 7-hexahydro-1 H­

azepinyl, l,2,3A,5,6,7 ,8-octahydroazocinyl, 1,2,3,4,S,6,-tetrahydrooxepinyl, 1,3-

dioxolanyl, 3,4,5,6-tetr~ydro-2H-pyranyl, 5,6-dihydr~2H-pyranyl, etc. 

The above heterocyclic groups having I to 3 substituents selected from 

(i) a lower alkyl group; (ii) a group: -(B)rNR12Rl3 (l is the same as defined 

15 above, Bis a group: -CO-A- (A is the same as defined above), a carbonyl 

group or a lower alkylene group, Rl2 and Rl3 are the same or different, and each 

are a hydrogen atom, a lower alkyl group, an amino-substituted lower alkyl 

group having optionally a lower alkyl substituent, or combine together with the 

adjacent nitrogen atom to which they bond to form a 5- to 12-membered 

20 saturated heteromonocyclic, heterobicyclic or spiro-cyclic hetero ring with or 

without being intervened with another nitrogen atom or an oxygen atom, said 

heterocyclic group may optionally have a substituent selected from a lower 

alkyl group, a lower alkoxycarbonyl group, a lower alkoxy-substituted lower 

alkyl group, an amino group having optionally a lower alkyl substituent and a 
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hydroxy-substituted lower alkyl group); (iii) a lower alkoxycarbonyl group; (iv) 

a hydroxy-substituted lower alkyl group; (v) a pyridyl group being optionally 

substituted by a lower alkyl group having optionalJy a halogen substituent on 

the pyridine ring; (vi) a halogen-substituted lower alkyl group; (vii) a lower 

5 alkoxy group; (viii) a cycloalkyl group; (ix) a hydroxy group; (x) a tetrahydro­

pyranyloxy-substituted lower alkyl group; (xi) a pyrimidyl group; (xii) a lower 

alkoxy-substituted lower alkyl group; (xiii) a carboxyl group; (xiv) a phenyl­

lower alkoxy group; (xv) a phenyl-lower alkyl group having optionally a lower 

alkylenedioxy substituent on the phenyl ring; (xvi) a lower alkanoyloxy group; 

10 and (xvii) a piperidinyl group having optionally a lower alkyl substituent on the 

piperidine ring includes the above heterocyclic groups having l to 3 

substituents selected from (i) a straight chain or branched chain C1-C6 alkyl 

group; (ii) a group: -(B)t-NR12R13 (l is the same as defined above, Bis a group: 

-CO-A- (A is the same as defined above), a carbonyl group or a straight chain 

15 or branched chain C1-C6 alkylene group, Rl2 and Rl3 are the same or different, 

and each are a hydrogen atom. a straight chain or branched chain Ci-C6 alkyl 

group, or a straight chain or branched chain Ci-C6 alkyl group which has an 

amino group having optionally 1 to 2 straight chain or branched chain alkyl 

substituents, or both combine together with the adjacent nitrogen atom to 

20 which they bond to form a 5- to 12-membered saturated heteromonocyclic, 

heterobicyclic or sprio-cyclic hetero ring with or without being intervened with 

another nitrogen atom or an oxygen atom, said heterocyclic group may 

optionally have 1 to 3 substituents selected from a straight chain or branched 

chain CrC6 alkyl group, a straight chain or branched chain C.-C6 alkyl group 
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which has 1 to 3 straight chain or branched chain Ci-C6 alkoxy substituents, a 

straight chain or branched chain alkoxycarbonyl group having 1 to 6 carbon 

atoms in the alkoxy moiety, an amino group having optionally I to 2 straight 

chain or branched chain C1-C6 alkyl substituent and a straight chain or 

5 branched chain C1-C6 alkyl group having 1 to 3 hydroxy substituents); (iii) an 

alkoxycarbonyl group having 1 to 6 carbon atoms in the alkoxy moiety; (iv) a 

straight chain or branched chain C1-C6 alkyl group having l to 3 hydroxy 

substituents; (v) a pyridyl group having optionally 1 to 3 straight chain or 

branched chain CrC6 alkyl groups which have optionally 1 to 3 halogen 

10 substituents on the pyridine ring; (vi) a straight chain or branched chain C19C6 

alkyl group having 1 to 3 halogen substituents; (vii) a straight chain or 

branched chain Ci-C6 alkoxy group; (viii) a CrC8 cycloalkyl group; (ix) a 

hydroxy group; (x) a tetrahydropyranyloxy-substituted alkyl group wherein 

the alkyl moiety is a straight chain or branched chain C1-C6 alkyl group; (xi) a 

15 pyrimidyl group; (xii) a straight chain or branched chain C1-C6 alkyl group 

having 1 to 3 straight chain or branched chain CrC6 alkoxy substituents; (xiii) 

a carboxyl group; (xiv) a phenyl alkoxy group wherein the alkoxy moiety is a 

straight chain or branched chain CrC6 alkoxy group; (xv) a phenylalkyl group 

having optionally a straight chain or branched chain C1-C4 alkylenedioxy 

20 substituent on the phenyl ring, wherein the alkyl moiety is a straight chain or 

branched chain Ci-C6 alkyl group; (xvi) a straight chain or branched chain C1-

~ alkanoyloxy group; and (xvii) a piperidinyl group having optionally I to 3 
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straight chain or branched chain Ci-C6 alkyl substituents on the piperidine ring, 

for example, 4-methylpiperazinyl, 4-(4-methyl-l-piperazinyl)piperidinyl, 2-(4-

methy 1-1-piperazinylmethyJ)morpholino, 2-( 4-methy 1-1-piperazinylmethyl)­

pyrrolidinyl, 3-(4-methyl-l-piperazinyl)pyrrolidinyl, l-ethyl-1,2,3,4-tetrazolyl, 1-

5 tert-butoxycarbonylpiperidinyl, 1-methylpiperidinyl, 2,2-dimethyl-l,3-

dioxolanyl, 4-(3,4-dimethyl-l-piperazinyl}piperidinyl, 4-( 4-ethyl-1-piperazinyJ)­

piperidiny 1, 4-[N-(2-diethy laminoethyl)-N-methylamino]piperidinyl, 4-( 4-methyl-

1-homopiperazinyl)piperidinyl, 2-(4-ethyl-1-piperazinylmethyl)morpholino, 4-

dimethylaminopiperidinyl, 2-morpholinomethylpyrrolidinyl, 4-(l-pyrrolidinyl)-

10 piperdinyl, 4-isopentylpiperazinyl, 4-(2-hydroxyethyl)piperazinyl, 2-(1-

pyrrolidinylmethyl)morpholino, 4-morpholinopiperidinyJ, 2-aminomethyJ­

morphHno, 1-dimethylaminomethylcarbonylpipericlinyl. 1-methylimidazolyl, 4-(2-

pyridyl)piperazinyl, 4-(3;4-methylenedioxybenzyl)piperaziny l, 1-(4-chloro­

butyl)-l ,2,3,4-tetrazoly l. 2-methoxycarbonylpyridyl, 2-carboxypyridyl, 4-

15 isopropylpyridyl, 4-hydroxypiperidinyl, 2-methyl-3-hydroxy-2,5-dihydrofuran­

(3,4-c ]pyridyl, l-cyclohexyl-1,2,34-tetrazolyl. 3-(4-methyl-l-piperazinyl)­

pyrrolidinyJ, 1-[{3-3,4,5,6-tetrahydro-2H-pyranyl)methyl)-l,2,3,4-tetrazo1yl, 1-(3-

chloropropyl)-1,2,3,4-tetrazolyl, 2-carbamoylpyrrolidinyl, 4-(3-trifluoromethyl-2-

pyridyl)piperazinyJ, 4-benzylpiperidinyl, 4-n-butyl-1,2,3,4-tetrazolyl, 4-

20 carbamoylpiperidinyl, 2-( 4-methyl-1-piperazinyl)homomorpholino, 2-methy 1-

morpholino, 2-methoxymethylmorpholino, 2-chloromethylmorpholino, 2-

hydroxymethylmorpholino, 2-n-butoxymethylmorpholino. 2-(4-methyl-1-

homopiperazinylmethyl)morpholino, 6, 7-dimethoxy-1,2,3,4-tetrahydro­

isoquinoJyl, 2-(4-methyl-l-homopiperazinylmethyl)homomorpholino, 2-

25 chloromethylhomomorpholino, 2-hydroxymethylhomomorpholino, 4-hydroxy-
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piperazinyl, 2-methoxymethyl-1,2,3,4,5,6-hexahydrooxepinyl, 4-(2-pheny 1-

ethoxy)piperidinyl, ~-benzyloxypiperidinyl, 4-hydroxy-3- methylpiperazinyl, 4-

methylhomopiperazinyl, 4-acetyloxypiperazinyl, 4-methoxypiperazinyl, 4-( 4-

tert-butoxycarbonyl-1-homopiperazinyl)piperidnyl, 4-( 4-n-butyl-1-homo-

5 piperaziny l}piperidinyl, 4-(1-methyl-4-piperidinyl)homopiperazinyl, 3-(4-methyl-

1-homopiperazinyl)piperidinyl, 2-( 4-dimethylamino-1-piperidinylmethyl)­

morpholino, 2-( 4-methy 1-1-piperazinylmethyl)homomorpholino, 2-[ 4-(2-

hydroxyethyl)-1-piperazinylmethyl]morpholino, 4-(3-methy 1-1-piperazinyl)­

piperidiny 1, 4-( 4-ethyl-1-homopiperaziny l)piperidinyl, 3-( 4-methyl-l-homo-

10 piperazinyl)pyrrolidinyl, 4-[4-(1,3-dihydroxy•2-propyl)-l-piperazinyl]­

piperidiny l, 4-[4-( 1,3-dihydoxy-2-propyl)-l-homopiperaziny l]piperidnyl, 4-

methyl-3-( 1-piperidinylmethyl)piperazinyJ, 4-methyl-3-( 4-methy 1-1-piperaziny 1-

methyl)piperazinyl, 4-methyl-3-(4-methyl-l-homopiperazinylmethyl)piperazinyl, 

3,4,5-trimethoxypiperazinyl, 4-isopropy Jpiperazinyl, 4-( 1,4-diazabicyclo[ 4.3.0]-

15 nonyl)piperidinyl, (3,3,4-trimethyl-1-piperazinyl)piperidinyl, 4-(1,4-diazabicyclo­

[ 4.4.0)decyl)piperidinyl, 4-(3-methyl-4-ethyl-l-piperazinyl)piperidiny 1, 4-(3-

methyl-4-propyl-l-piperazinyl)piperidinyl, 4-(3-propyJ-4-methyl-l-piperazinyl)­

piperidinyl, 4-(3-methyl-4-isopropyl-1-piperazinyl)piperidinyl, 4-{3-ethyl-4-

methyl-1-piperazinyl)piperidinyl, 4-[3-methyl-4-(2-methoxyethyl)-l-piperazinyl]-

20 piperidinyl, 4-[3-methyl-4-(2-hydroxyethyl)-l-piperazinyl]piperidinyl, 4-(4-

methyl-l-l,4-diazaspiro[5.5]undecyl)piperidinyl, 4-( 4-methyl-3-isopropyl- l­

piperazinyl)piperidinyl, 4-(2-pyrimidyl)piperazinyl, etc. 

The lower alkenyloxy group includes a CrC6 straight chain or branched 

chain alkenyloxy group, for example, vinyloxy, 1-methylvinyloxy, 2,2-dimethyl-

25 vinyloxy, 1,2-dimethylvinyloxy, 1-propylvinyloxy, allyloxy, 2-butenyloxy, 3-
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butenyJoxy, 1-ethylvinyloxy, 1-methylallyloxyl, 1-pentenyloxy, 2-pentenyloxy, 

2-hexenyloxy, 3-methyl-1-butenyloxy, 1-butenyloxy, etc. 

The cycloalkyloxy group includes a CrCs cycloalkyloxy group, for 

example. cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, 

S cycloheptyloxy, cyclooctyloxy, etc. 

The lower alkylthio group includes a C1 -C6 .straight chain or branched 

chain alkylthio group, for example, methylthio, ethylthio, propylthio, isopropyl­

thio, butylthio, isobutylthio, tert-butylthio, pentylthio, he:xylthio, etc. 

The lower alkenyl group includes a CrC6 straight chain or branched 

10 chain alkenyl group, for example. vinyl, 1-methylvintyl, 2,2-dimethylvinyJ, 1,2-

dimethylvinyl, 1-propenylvinyl, a11yl, 2-butenyl, 3-butenyl, 1-ethylvinyl, 1-methyl­

allyl, 1-pentenyl, 2-pentenyl, 2-hexenyl, 3-methyl-1-butenyl, 1-butenyJ, etc. 

The present invention specifically includes the following compounds. 

(1) A thiazole derivative of the fonnula (I) wherein Rt and R2 are the 

15 same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

CO-CH=CR11b·(C0) R11a 
group of the formula: -0 P- (Rllb, p and Rlla are the 

same as defined in the formula (1 )), R4 is a hydrogen atom, and u is 0, or a salt 

thereof. 

(2) A thiazole derivative of the formula ( 1) wherein R l. and R2 are. the 

20 same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

CO-CH=CR11b-(CO) R111 

group of the fonnula: -0 .,.. (RI lb, p and RI la are the 

same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl group, 
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and u is 0, or a salt thereof. 

(3) A thiazole derivative of the formula (I) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

CO-CH=CR11b-(C0) -R111 

group of the formula: -0 P (Rllb, p and Rlla are the 

5 same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is l, or a salt 

thereof. 

(4) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

CO-CH=CR11b·(C0) R11a 
group of the formula: -0 P- (Rllb, p and RI la are the 

10 same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl group, 

and u is 1, or a salt thereof. 

(5) A thiazole derivative of the formula ( 1) wherein R 1 and R2 

combine to fonn a group: -(CH2)n- (n is 4), R3 is a group of the formula: 

CO-CH=CR1 lb.(CO)p-R lla -0 (R llb, p and R Ila are the same as defined in 

15 the formula (1)), R4 is a hydrogen atom, and u is 0, or a salt thereof. 

(6) A thiazole derivative of the fonnula (1) wherein RI and R2 

combine to form a group: -(CHi)n- (n is 4), R3 is a group of the fonnula: 

CO-CH=CR.11b-(CO) -R118 -0 P (Rllb, p and Rlla are the same as defined in 

the fonnula (1)), R4 is a lower alkanoyloxy-lower alkyl group and u is 0, or a salt 

20 thereof. 
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(7) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a group: -(CH:z>n- (n is 4), R3 is a group of the formula: 

CO-CH=CR11b-(CO) -R118 -0 P (R11b, p and R11a are the same as defined in 

the formula (1)), R4 is a hydrogen atom, and u is 1, or a salt thereof. 

5 (8) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a group: -(CH2)n- (n is 4), R3 is a group of the formula: 

CO-CH=CR11b-(CO) R Ila -0 .,- (Rllb, p and Rlla ar~ the same as defined in 

the formula (1)), R4 is a lower alkanoyloxy-lower alkyl group and u isl, or a salt 

thereof. 

10 (9) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CH:z)0 - (n is 5), R3 is a group of the formula: 

CO-CH=CR11b-(CO} -R11a -0 P (Rllb, p and R118 are the same as defined in 

the formula (1)), R4 is a hydrogen atom, and u is 0, or a salt thereof. 

(10) A thiazole derivative of the fonnula (1) wherein R 1 and R2 

15 combine to fonn a group: -{CHi}0-(n is 5);R3 is a group of the formula: 

CO-CH=CR Jib _(CO) -R lla -0 P (Rllb, p and Rlla are the same as defined in 

the fonnula (1)), R4 is a lower alkanoyloxy-lower alkyl group and u is 0, or a salt 

thereof. 

(11) A thiazole derivative of the formula (1) wherein Rt and R2 
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combine to form a group: -(CHi}0 - (n is 5), R3 is a group of the fonnula: 

CO-CH=CR llb ·(CO)p-R l la -0 . (R l tb, p and RI ta are the same as defined in 

the fonnula (1)), R4 is a hydrogen atom, and u is 1, or a sa1t thereof. 

(12) A thiazole derivative of the formula (1) wherein Rl and R2 

S combine to form a group: ..,.(CH:z)0 - (n is 5), R3 is a group of the fonnula: 

CO-CH=CR11b·(CO) -R11a -0 P (R11b, p and Rlla are the same as defined in 

the formula (1)), R4 is a lower alkanoyloxy-lower alkyl group and u is I, or a salt 

thereof. 

(13) A thiazole derivative of the formula (1) wherein Rl and R2 

10 combine to fonn a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

CO-CH=CR11b-(CO} -R11a 
group of the formula: -0 P (Rllb, p and Rl la are 

the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 0, or a 

IS salt thereof. 

20 

(14) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to fonn a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group. an amino 

group having optionally a lower alkyl substituent and a halogen atom.R3 is a 

group of the fonnula: (Rllb, p and Rlla are 
CO-CH=CR11b·(CO)p-R11a -0 .. 
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the same as defined in the fonnula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 0, or a salt thereof. 

(15) A thiazole derivative of the formula (l) wherein Rl and R2 

combine to fonn a benzene ring which may optionally have a substituent 

5 selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

10 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

CO-CH=CR11b-(C0) -R11a 
group of the formula: -0 . P (Rllb, p and Rlla are the 

same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 1, or a salt 

thereof. 

(16) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a benzene ring which may optionally have a substituent 

Selected from a lower alkyl group, a lower alkoxy group, a nitro group. an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

CO-CH=CR11b-(CO) R118 

group of the formula: -0 P- (Rl tb, p and Rlla are the 

1 S same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl group 

and u is l, or a salt thereof. 

(17) A thiazole derivative of the fonnula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of the formula: -A-(Z) //X'(R'\. (s is 0, R6 is a group: 
s~R6 

20 -CO-CH=CRllb-(CO)p-Rlla (Rllb; p and RJla are the same as defined in the 

formula (1)). RS, m, A and Z are the same as defined in the fonnu1a (1)), R4 is a 
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hydrogen atom, and u is 0, or a salt thereof. 

(18) A thiazole derivative of the fonnula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, Rl is a 

th l ~(Rs)m . 0 R6" 
group of e fonnu a: -A-(Z).s 'I (s 1s , 1s a group: 

- R6 
5 -CO-CH=CRllb_(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula (1)), RS, m, A and Z are the same as defined in the fonnula (1)), R4 is a 

lower alkanoyloxy·lower alkyl group and u is 0, or a salt thereof. 

(19) A thiazole derivative of the fol;'lllula (l) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

10 group of the fonnula: -A-(Z}, q:;t((R5>,,, (s is 0, R6 is a group: 
. ~R6 

-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

fonnula (1)), RS, m, A and Z are the same as defined in the fonnula (1)), R4 is a 

hydrogen atom, and u is 1, or a salt thereof. 

(20) A thiazole derivative of the fonnula (1) wherein Rl and R2 are the 

15 same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

, (Rs) 
group of the fonnula: -A-(Z)s q:;t(\· m (sis 0, R6 is a group: 

~R6 
-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

fonnuJa (1)), RS, m, A and Z are the same as defined in the formula (l)), R4 is a 

lower alkanoyloxy-lower alkyl group and u is l, or a salt thereof.· 

20 (21) A thiazole derivative of the fonnula (1) wherein R 1 and R2 
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combine to fonn a group: -(CH2)0- (n is 4), R3 is a group of the formula: 

(Rs) 
-A-(Z), QJ(''· m (sis 0, R6 is a group: -CO-CH=CRllh-(CO)p-Rlla 

~R6 
(Rllb, p and Rll• are the same as defined in the formula (1)), RS, m, A andZ are 

the same as defined in the fonnula (l )), R4 is a hydrogen atom, and u is 0, or a 

S salt thereof. 

(22) A thiazole derivative ofthefonnula (1) wherein Rl and R2 

combine to fonn a group: -(CH2)n- (n is 4), R3 is a group of the formula: 

(Rs) 
m (sis 0, R6is a group: -CO-CH=CRttb_(CO) -Rlla 

-A-(Z) P 
s 6 : 

R 
(Rllb, p and Rlla are the same as defined in the formula (1)), R5, m, A and Z are 

10 the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 0, or a salt thereof. 

(23) A thiazole derivative of the formula (1) wherein RI and R2 

combine to fonn a group: -(CH2)n- (n is 4), R3 is a group of the formula: 

-A-(Z), QJ('~
5

>., (s is 0, R6 is a group: ~H=CR.11"-(CO)p-R Ila 

~R6 
15 (Rllb, p and R11a are the same as defined in the formula (1)), RS, m, A and Z are 

the same as defined in the formula (1)), R4 is a hydrogen atom, and u is 1, or a salt 

thereof. 

(24) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to fonn a group: -(CH2)n- (n is 4), R3 is a group of the formula: 
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1 ~
(Rs)m ( . 0 n,6 . 

group of the fonnu a: -A-(Z)s 'I s 1s , " is a group: 
- R6 

-CO-CH=CRllb_(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula (1)), RS, m, A and Z are the same as defined in the formula (1)), R4 is a 

lower alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 

(31) A thiazole derivative of the formula (1) wherein Rl and Rl 

combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

& ~(Rs)m ( . 0 R6' group of the 1ormula: -A-(Z)s 'I s 1s , 1s a group: 
- R6 

10 -CO-CH=CR1lb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula (1)), RS, m, A and Z are the same as defined in the formula {l)), R4 is a 

hydrogen atom, and u is 1, or a salt thereof. 

(32) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a benzene ring which may optionally have a substituent 

15 selected from a lower alkyl group, a lower alkoxy group, a nitro group, ail amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

(Rs)ro . 6. 
group of the fonnula: -A-(Z)s /j)t(" (s 1s 0, R is a group: 

~R6 
-CO-CH=CRllb-(CO)p-Rlla (Rl1b, p and Rlla are the same as defined in the 

formula (1)), RS, m, A and Z are the same as defined in the formula (1)), R4 is a 

20 lower alkanoyloxy-lower alkyl group and u isl, or a salt thereof. 



W098I04536 

34 

(33) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

same or different, and each are a hyrogen atom or a Jower alkyl group, R3 is a 

& 1 ~(R
5

>m . 1 z· 6 group of the 1ormu a: -A-{Z)s 'I (s 1s , 1s an oxygen atom, R is 
- R6 

a group: -CO-CH=CR11b-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

5 in the fonnula (1)), R5, m and A are the same as defined in the formula (1)), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

(34) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

same or different, and each are a hyrogen atom or a lower alkyl group, R3 is a 

group of the fonnula: -A-(Z), //X<R'>.. (s is I, Z is an oxygen atmn, R6 is 
~R6 

10 ~group: -CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the fonnula (1)), RS, m and A are the same as defined in the formula (1)). R4 is a 

lower alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 

(35) A thiazole derivative of the formula (1) wherein RI and R2 are the 

same or different, and each are a hydrogen atom or a Jower alkyl group, R3 is a 

15 

in the formula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

hydrogen atom, and u js l, or a salt thereof. 

(36) A thiazole derivative of the fonnula (1) wherein R 1 and R2 are the 

20 same or different, and each are a hydrogen atom or a lower alkyl group, R3 is a 
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(Rs>.n 
(sis 0, R6 is a group: -CO-CH=CR11b-(CO) -Rlla 

~A~(Z)s P 
R6 . 

(Rllb, p and Rlla are the same as defined in the fonnula (1)), R5, m, A and Z are 

the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 1, or a salt thereof. 

5. (25) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a group: -(CHi)n- (n is 5), R3 is a group of the formula: 

(R
5

)m (s is o. R6 is a group: -CO-CH=CR 1 lh-(CO)p-R lla 
-A-:-(Z)5 

R6 
(Rl1b, p and Rl1a are the same as defined in the fonnula (1)), RS, m, A and Z are 

the same as defined in the formula (1)), R4 is a hydrogen atom, and u is 0, or a 

10 salt thereof. 

(26) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to fonn a group: -(CH2)n- (n is 5), R3 is a group of the formula: 

(R
5

>m (s is 0, R 6 is a group: -CO-CH=CRl Ib-(CO) -Rt ta 
-A-(Z)5 P 

R6 
(Rllb, p and Rlla are the same as defined in the formula (1)), R5, m, A and Z are 

15 the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 0, or a salt thereof. 

(27) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CH2)0- (n is 5), R3 is a group of the fonnula: 

-A-(Z), q-X(Jt.">.,, (s is 0, R6 is a group: ~=CR 111>...(CO)p--R Ila 
~R6 
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(Rllb, p and R11• are the same as defined in the formula (1)), R5, m, A and Z are 

the same as defined in the formula (1)), R4 is a hydrogen atom, and u isl, or a salt 

thereof. 

(28) A thiazole derivative of the formula (1) wherein RI and R2 

5 combine to form a group: -(CH2)8- (n is 5), R3 is a group of the formula: 

10 

(Rs>m 
(s is 0, R6 is a group: -CO-CH=CR l lb-(CO) -R l ta 

-A-(Z) P 
s R6 

(Rllb, p and Rlla are the same as defined in the formula (1)), R5, m, A and Z are 

the same as defined in the fonnula (1)), R4 is.a lower alkanoyloxy-lower alkyl 

group and u is l, or a salt thereof. 

(29) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to fonn a benzene ring which may optionaJly have a substituent 

selected from a lower alky 1 group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, Rl is a 

f ~(Rs)m . 0 R6" 
group o the formula: -A-(Z)s , (sis , . is a group: 

- R6 
15 -CO-CH=CRl lb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

fonnu1a (1)), RS, m, A and Z are the same as defmecl in the fonnuJa (1)), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

(30) A thiazole derivative of the formula ( 1) wherein R 1 and R2 

combine to fonn a benzene ring which may optionally have a substituent 

20 selected from a lower alkyl group, a Jower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 
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in the formula (1)), R5, m and A are the same as defined in the fonnula (1)), R4 is a 

lower alkanoyloxy-lower alkyl group and u is 1, or a salt thereof. 

5 (37) A thiazole derivative of the formula (1) wherein R 1 and R2 

· combine to fonn a group: -(CH2,)0- (n is 4), R3 is a group of the fonnula: 

(Rs)m ( . I z . R6 . 
-A-(Z)s s IS , is an oxyge~ atom. 1s a group: 

R6 
-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula· (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

10 hydrogen atom, and u is 0, or a salt thereof. 

(38) A thlazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a group: -(CH2)0 - (n is 4), R3 is a group of the fonnula: 

15 fonnula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a lower 

alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 

(39) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CH2)0- (n is 4), R3 is a group of the formula: 
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fonnuJa {l)), R5, m and A are the same as defined in the fonnula (1)), R4 is a 

hydrogen atom, and u is l, or a salt thereof. 

5 (40) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CHl,}0- (n is 4), R3 is a group of the formula: 

(~~(. iz· R6' -A-(Z), s 1s • 1s an oxygen atom, 1s a group: 
R6 

-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

fonnula (1)), RS, m and A are the same as defined in the fonnula (1)), R4 is a lower 

10 alkanoyloxy-Jower alkyl group and u is 1, or a saJt thereof. 

(41) A thiazole derivative of the formula (1) wherein Rl and Rl 

combine to form a group: -(CHz)0- (n is 5), R3 is a group of the formuJa: 

(Rs>m ( • I Z . n16 • 
-A-(Z) s 1s , is an oxygen atom, "' 1s a group: 

s 6 
R 

-CO-CH=CRllL(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

15 fonnula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

(42) A thiazole derivative of the formula (1) wherein Rl and Rl 

combine to form a group: -(CH:Un-(n is S)~ R3 is a group of the formula: 
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(Rs)m . 1 z . D16 • 

Z 
(s is , 1s an oxygen atom, ~ is a group: 

-A-( ), 
R6 

-CO-CH=CRllb-.(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula (1)), R5, m and A are the same as defined in the fonnula (1)), R4 is a lower 

alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 

5 (43) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to fonn a group: -(CH2)0- (n is 5), R3 is a group of the formula: 

. ~(Rs)m(. I z· R6' 
Z) 

'I s 1s , 1s an oxygen atom, 1s a group: 
-A-( 

s - R6 

-CO-CH=CRllb_(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

10 hydrogen atom, and u is 1, or a salt thereof. 

(44) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a group: -(CHvn- (n is 5), R3 is a group of the fonnula: 

(Rs)m ( . 1 z . R6 . 
-A-(Z) s is , is an oxygen atom, is a group: 

s 6 
R 

-CO-CH=CRllb_(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

15 formula (1)), R5, m and A are the same as defined in the formula (1)), R4 is a lower 

alkanoyloxy-lowcr alkyl group and u is 1, or a salt thereof. 

(45) A thiazole derivative of the formula (1) wherein RI and R2 

combine to fonn a benzene ring which may optionally have a substituent 

selected from a lower a1kyl group, a lower alkoxy group, a nitro group, an amino 

20 group having optionally a lower alkyl substituent and a halogen atom, R3 is a 
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group of Che fOIDlula: -A-(Z), fl)l('(R'"J. (s is I, Z is an oxygen atom, R6 is 

~R6 
a group: -CO-CH=CRllL(CO)p-Rlla (Rllb, p and RlJa are the same as defined 

in the fonnula (1 )), RS, m and A are the same as defined in the formula (1 )), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

(46) A thiazole derivative of the fonnula (1) wherein RI and R2 

combine to fonn a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

group of Che fonnula: -A-(Z), fl)l('(R'J,. (sis I, Z is an oxygen atom, R6 is 

~- R6 
10 a group: -CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the formula (1)), Rs. m and A are the same as defined in the formula (1)), R4 is a 

lower alkanoyloxy"lower alkyl group and u is 0, or a salt thereof. 

(47) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to fonn a benzene ring which may optionally have a substituent 

15 selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

group of the fOIDlula: -A-(Z), fl)l('(R'>., (s is I, Z isan oxygen atom, R6 is 

~R6 
a group: -CO-CH=CRllb_(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the fonnula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

20 hydrogen atom, and u is 1, or a salt thereof. 
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(48) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

. . (Rs) . 

group of the formula: -A-(Z) .I/"]\(' m (sis 1. Z is an oxygen atom, R6 is 
s~- R6 

a group: -CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the fonnula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

lower alkanoyloxy-lower alkyl group and u is 1, or a salt thereof. 

(49) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

10 same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

15 

. . ~(Rs)m 
group of the formula: -A-(Z) t/ (sis 1, Z is a sulfur atom, R6 is 

s - R6 

a group: -CO-CH=CRlllL(CO)p-Rlla (RHb, p and Rlla are the same as defined 

in the fonnula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

(50) A thiazole derivative of the fonnula (1) wherein RI and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of the fonnula: -A-(Z) .l/'J\((R.
5

>m (sis 1,- Z is a sulfur atomt R6 is 
s~R6 

a group: -CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the formula (1)), R5, m and A are the same as defined in the formula (1)), R4 is a 

20 lower alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 
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(51) A thiazole derivative of the formula (1) wherein R1 and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of the formula: -A-(Z), /j)l('(R~ (s is I, Z is a sulfur alOIJI, R6 is 
~R6 

a group: -CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

5 in the fonnula (1)), RS, m and A are the same as defined in the fonnula (1)), R4 is a 

hydrogen atom, and u is l, or a salt thereof. 

(52) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is 

(Rs) 
a group of the formula: -A-(Z) /j)l('' m (s is 1, Z is a sulfur atom, R6 is 

s~- R6 

10 ·~ group:-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the formula (1)), R5, m and A are the same as defined in the fonnula (1)), R4 is a 

lower alkanoyloxy-lower alkyl group and u is l, or a salt thereof. 

(53) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CH2)n- {n is 4), R3 is a group of the formula: 

15 (Rs)m ( · 1 Z · lfi .R6 · 
-A-(Z)s s lS ' IS a SU ur atom, IS a group: 

R6 
-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

fonnula (1)). RS, m and A are the same as defined in the formula (1)), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

(54) A thiazole derivative of the formula (l) wherein Rl and R2 
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combine to form a group: -(CHvn- (n is 4), R3 is a group of the formula: 

(R\n ( . l Z . lfu. R6 . . 
Z) 

s 1s , 1s a su r atom, is a group: 
-A-( s 

R6 
-CO-CH=CRHb-(CO)p-Rlla (R11b, p and Rlla are the same as defined in the 

formula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a lower 

5 alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 

(55) A thiazole derivative of the formula ( 1) wherein RI and R2 

combine to form a group: -(CHvn- (n is 4), R3 is a group of the formula: 

. (Rs>m . 
-A-(Z) .!/)(' (sis l, Z is a sulfur atom, R6 is a group: 

s~R6 
-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

10 formula (1)), R 5, m and A are the same as defined in the formula (1)). R4 is a 

hydrogen atom, and u is 1, or a salt thereof. 

(56) A thiazole derivative of the formula·(l) wherein Rl and R2 

combine to form a group: -(CH2)n- (n is 4), R3 is a group of the formula: 

(R
5

>m ( · 1 Z · lf R6 · -A-(Z) s IS ' IS a SU ur atom, IS a group: 
s R6 

15 -CO-CH=CRllb_(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

fonnula (1)), RS, m and A are the same as defined in the fonnula (1)), R4 is a lower 

alkanoyloxy-lower alkyl group and u is 1, or a salt thereof. 

(57) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a group: -(CH2)n- (n is 5), R3 is a group of the formula: 



W098/04536 PCT/JP91J02609 

42 

(Rs)m · Z · lfi R6 · 
-A-(Z)s (s ts l, is a su ur atom, is a group: 

R6 
-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula (1)), R5, m and A are the same as defined in the fonnula (1)), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

5 (58) A thiazole derivative of the formula (1) wherein R 1 and R2 

combine to form a group: -(CH2)n- (n is 5), R3 is a group of the formula: 

(R
5

>m ( . I Z . lfu R6 . 
-A-(Z)s . sis , 1S a su r atom, 1s a group: 

R6 
-CO-CH=CRllL(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

formula (1)), RS, m and A are the same as defined in the fonnula {1)), R4 is a tower 

10 alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 

(59) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CH2)0- (n is 5), R3 is a group of the fonnula: 

(R
5

>m · 1 Z · 1fi R6 · 
-A-(Z)s (s is , is a su ur atom, 1s a group: 

R6 

-CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined in the 

15 formula (1)), RS, m and A are the same as defined in the fonnula (1)), R4 is a 

hydrogen atom, and u is 1, or a salt thereof. 

(60) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CHi>n- (n is 5), R3 is a group of the formula: 
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(Rs)m ( . 1 Z . 1fi R6 . s 1s , ts a su ur atom, 1s a group: 
-A-(Z)8 

R6 
-CO-CH=CRll"-(CO)p-Rlla (Rllb. p and Rlla are the same as defined in the 

fonnula (1)), RS, m and A are the same as defined in the foxmula (1)), R4 is a lower 

alkanoyloxy-lower alkyl group and u is 1, or a salt thereof. 

(61) A thiazo1e derivative of the fonnula (1) wherein Rl and R2 

combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group. an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

group of the fonnula: -A-(Z), Jf7t((R')": (s is I, Z is a sulfur atom, R6 is a 
~R6 

10 group: -CO-CH=CR11b-(CO)p-Rlla (Rllb, p and R1la are the same as defined 

in the formula (1)), R5, m and A are the same as defined in the formula (1)), R4 is a 

hydrogen atom, and u is 0, or a salt thereof. 

(62) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to fonn a benzene ring which may optionally have a substituent 
' 

15 selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom. R3 is a 

group of the fonnula: -A-CZ), Jf7t((R5>,., (s is !, Z is a sulfur atom, R6 is a 
~R6 

group: -CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the fonnula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

20 lower alkanoyloxy-lower alkyl group and u is 0, or a salt thereof. 
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(63) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a benzene ring which may optionaJly have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen ato~ R3 is a 

. ~(Rs)m 5 group of the formula: -A-(Z) 'I {sis 1, Z is a sulfur atom, R6 is a 
s - 6 . R 

group: -CO-CH=CRllb-(CO)p-Rlla (Rllb, p and Rlla are the same as defined 

in the formula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

hydrogen atom, and u is 1, or a salt thereof. 

(64) A thiazole derivative of the fonnula (1) wherein Rl and R2 

10 combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

r ~(Rs)m · 1 ·z·· lfu R6' group of the ionnula: -A-(Z)s 'I (s 1s , is a su r atom, 1s a 
- R6 

group: -CO-CH=CR 111>-(CO)p-Rl la (RI lb, p and RI la are the same as defined 

· 15 in the formula (1)), RS, m and A are the same as defined in the formula (1)), R4 is a 

lower alkanoyloxy-lower alkyl group and u is 1, or a sa1t thereof. 

(65) A thiazole derivative of the fonnula (l) wherein RI and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of lbe fonnula: -A-(Z), #)l((R5),. (s is 0, R6 is a group: 
~R6 

20 -CO-C-=C-COR14 (Rl4 is the same as defined in the fonnula (1)), RS, Z, m and A 
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are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 0, or a 

salt thereof. 

{66) A thiazole derivative of the fonnula (l) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

5 group of the formula: -A-(Z) QX'(R5>,. (s is 0, R6 is a group: 
s~R6 

-CO-C=C-CQR14 (R14 is the same as defined in the fonnula (1)), Rs. Z, m and A 

are the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 0, or a salt thereof. 

(67) A thiazole derivative of the formula ( 1) wherein RI and R2 are the 

10 same or different and each are a hydrogen atom or a lower alkyl group. R3 is a 

. . (Rs)m 
group of the formula: -A-(Z) QX'\ (sis 0, R6 is a group: 

s~R6 
-CO-C-=C-COR14 (Rl4 is the same as defined in the formula (1)), RS, z. m and A 

are the same as defined in the formula (1)), R4 is a hydrogen atom, and u isl, or a 

salt thereof. 

15 (68) A thiazole derivative of the fonnula (l) wherein Rt and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

(Rs>m 
group of the formula: -A-(Z)s QX'\ (sis 0, R6 is a group: 

~R6 
-CO-C=C-COR14 (R14 is the same as defined in the formula (1)). RS, z, m and A 

are the same as defined in the formula (l)), R4 is a lower alkanoyloxy-lower a1kyl 

20 group and u is l, or a salt thereof. 
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(69) A thiazo)e derivative of the formula (1) wherein R 1 and R2 

combine to fonn a group: -(CH2)0- (n is 4), R3 is a group of the formula: 

-A-(Z) /j7(.'(R5>,. (sis 0, R6 is a group: -CO-OoC-CORt4(R14 is the 
s~- R6 

same as defined in the formula (1)), RS, Z, m and A are the same as defined in the 

5 formula (1 )), R4 is a hydrogen atom, and u is 0, or a salt thereof. 

(70) A thiazole derivative of the fonnula (1) wherein RI and R2 

combine to form a group: -(CH2)0 - (n is 4), R3 is a group of the formula: 

-A-(Z), /i7('(R5>,. (s is 0, R6 is a group: -CQ.-0.C-CQR14 (R 14 is the 
~R6 

same as defined in the formula (1)), R5, Z, m and A are the same as defined in the 

10 formula (1)), R4 is a lower alkanoyloxy-Jower alkyl group and u is 0, or a salt 

thereof. 

(71) A thiazole derivative of the formula (1) wherein RI and R2 

combine to fonn a group: -(CHi}0- (n is 4), R3 is a group of the formula: 

-A-(Z) fi7('(R
5
),. (sis 0, R6 is a group: -CO-CEC-COR 14 (R14 is !he 

s~- 6 
R. 

15 same as defined in the formula (1)), R5, Z. m and A are the same as defined in the 

formula (l}), R4 is a hydrogen atom, and u is 1, or a salt thereof. 

(72) A thiazole derivative of the fonnul~ (1) wherein RI and R2 

combine to form a group: -(CH2>n- (n is 4), R3 is a group of the formula: 
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-A-(Z), /i)l.(<:R.'l., (sis 0, R6 is a group: -CO-CC-CQRl4 (Rl4 is the 
~R6 

same as defined in the formu1a (1)), RS, Z, m and A are the same as defined in the 

fonnula (1)), R4 is a lower alkanoyloxy-lower alkyl group and u isl, or a salt 

thereof. 

(73) A thiazole derivative of the formula 0) wherein Rl and R2 

combine to fonn a group: -(CH2)0-(n is 5), R3 is a group of the fonnula: 

-A-(Z), /i)l.((R'J,. (s is 0, R6 is a group: -CO-Ooc;-CQRl4 (R14 is the 
~R6 

same as defined in the formula (l)), RS, z, m and A are the same as defined in the 

formula (1)), R4 is a hydrogen atom, and u is 0, or a salt thereof. 

10 (,74) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to fonn a group: -(CHvn- (n is 5), RJ is a group of the formula: 

(Rs) . 
-A-(Z)s /i)l.(' m (sis 0, R6 is a group: -CO-C=C-COR14 (R14 is the 

~R6 
same as defined in the formula (1)), R5, z. m and A are the same as defined in the 

formula (1)), R4 is a lower alkanoyloxy-lower alkyl group and u is 0, or a salt 

15 thereof. 

(75) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to fonn a group: -(CH2)0- (n is 5), R3 is a group of the formula: 

-A-(Z), /i)l.(<R'>m (sis 0, R6 is a group: -CO-C...-<:-CORl4 (R14 is the 
~R6 

same as defined in the formula (1)), R5, Z, m and A are the same as defined in the 
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fonnula ( 1 )), R4 is a hydrogen atom, and u is 1, or a salt thereof. 

(76) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a group: -(CH2)n- (n is 5), R3 is a group of the fonnula: 

-A-(Z), I/JI(~\. (s is 0, R6 is a group: -CO-Cae-CORl4 (R 14 is the 
~R6 

5 same as defined in the formula (1)), RS, Z, m and A are the same as defined in the 

formula (1)), R4 is a lower alkanoyloxy-lower alkyl group and u is 1, or a salt 

thereof. 

(77) A thiazole derivative of the fonnula {1) wherein Rt and R2 

combine to fonn a benzene ring which may optionally have a substituent 

10 selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl subsdtuent and a halogen atom, R3 is a 

fth fi 1 ~(Rs)m . 0 R6" 
group o e onnu a: -A-(Z)s 'I (s 1s , 1s a group: 

- R6 
-CO-CeC-CORl4 (Rl4 is the same as defined in the formula (1)), RS, Z, m and A 

are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 0, or a 

15 salt thereof. 

(78) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

20 group of the formula: -A-(Zl, l/Jl((R'>,. (sis O. R6 is a group: 
~R6 
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-CO-C=C-COR14 (R14 is the same as defined in the fonnula (1)), R5, z. m and A 

are the same as defined in. the fonnula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 0, or a salt thereof. 

(79) A thiazole derivative of the formula (l) wherein R 1 and R2 

5 combine to form a benzene ring which may optionalJy have a substituent 

selected from a lower alkyl group. a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, Rl is a 

group of lhe fonnula: -A-(Z), fi7/( CR'>m (s is 0, R6 is a group: 
~R6 

-CO-C=C-COR14 (R14 is the same as defined in the formula (1)), RS, z. m and A 

10 are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is l, or a 

salt thereof. 

(80) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

15 group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

(Rs>zn 
group of the fonnula: ..:....A-(Z)s fi7/(' (sis 0, R6 is a group: 

~R6 
-CO-C=C-COR14 (R14 is the same as defined in the fonnula (1)), RS, z m and A 

are the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is I, or a salt thereof. 

20 (81) A thiazole derivative of the fonnula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group. R3 is a 
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group of the fonnula: -A-(Z), !/}('(RS.,., (s is 1, Z is an oxygen atom, R6 is 
~R6 

a group: -CO-C=C-COR14 (R14 is the same as defined in the fonnula (1)), RS, m 

and A are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 

0, or a salt thereof. 

(82) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of the formula: -A-(Z), Qi{(R'>.., (s is I, Z is an oxygen atom, R6 is 

~R6 
a group: -CO-C=C-COR14 (R14 is the same as defined in the formula (1)), R5, m 

and A are the same as defined in the fonnula (1)), R4 is a lower alkanoyloxy-

10 lower alkyl group and u is 0, or a salt thereof. 

(83) A thiazole derivative of the fonnula (l) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

15 and A are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 

l, or a salt thereof. 

(84) A thiazole derivative of the fonnula (1) wherein R 1 and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of the formula: -A-(Z), f/J('<R"Jm (s is I, Z is an oxygen atom, R6 is 

. ~R6 
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a group: -CO-C=C-COR 14 (R 14 is the same as defined in the formula (1 )), R5, m 

and A are the same as defined in the formula (1)), R4 is a lower alkanoyloxy­

lower alkyl group and u is 1, or a salt thereof. 

(85) A thiazole derivative of the formula ( 1) wherein R 1 and R2 

5 combine to form a group: -(CHi)0 - (n is 4). R3 is a group of the formula: 

(Rs)m ( . 1 z . R6 . 
-A-(Z) s 1s , is an oxygen atom, 1s a group: 

s R6 

-CO-C=C-CQR14 (R14 is the same as defined in the formula (1)), R5, m and A 

are the same as defined in the formula (1)), R4 is a hydrogen atom, and u is 0, or a 

salt thereof. 

10 (86) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to fonn a group: -(CH2)0- (n is 4), R3 is a group of the formula: 

(Rs>m ( . 1 z . R6 . 
-A-(Z)s s 1s , 1s an oxygen atom, is a group: 

R6 
-CO-C-=C-CQR14 (R14 is the same as defined in the formula (l))~ RS, m and A 

are the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

15 group and u is 0, or a salt thereof. 

(87) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a group: -(CH2)0- (n is 4), R3 is a group of the formula: 

(Rs)m 
-A-(Z)s fi7<(\ (sis 1, Z is an oxygen atom, R6 is a group: 

~R6 
-CO-CeC-COR14 (Rl4 is the same as defined in the fonnula (I)), RS, m and A 
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are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 1, or a 

salt thereof. 

(88) A thiazole derivative of the fonnula (1) wherein R 1 and R2 

combine to fonn a group: -(CH:z}0- (n is 4), R3 is a group of the formula: 

s (Rs)m ( . 1 z . R6 . 
-A-(Z)s s JS , is an oxygen atom, 1s a group: 

R6 . 
-CO-O=C-CORl4 (R14 is the same as defined in the formula (1)), RS, m and A 

are the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u isl, or a salt thereof. 

(89) A thiazole derivative of the fonnula (1) wherein Rl and R2 

10 combine to form a group: -(CHvn- (n is 5). R3 is a group of the fonnula: 

(Rs)m ( · 1 Z · R6 · 
-A-(Z)s s JS , is an oxygen atom, 1s a group: 

R6 
-CO-C-=C-CQR14 (Rl4 is the same as defined in the formula (1)), RS, m and A 

are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 0, or a 

salt thereof. 

15 (90) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CH2)n- (n is 5), R3 is a group of the formula: 

(Rs) 
-A-(Z)s /f7l.(' m (sis 1, Z is an oxygen atom, R6 is a group: 

~R6 
-CO-C-=C-COR14 (R14 is the same as defined in the formula (1)), RS, m and A 

are the same as defined in the formula (1 )), R4 is a lower alkanoyloxy-lower alkyl 
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group and u is 0, or a salt thereof. 

(91) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a group: -(CH:Vn- (n is 5}, Rl is a group of the fonnula: 

(Rs}m ( . 1 Z . n6 . 
-A-(Z) s 1s , 1s an oxygen atom, " 1s a group: 

s R6 

5 -CO-C=C-COR14 (R14 is the same as defined in the formula (1)), R5, m and A 

are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 1, or a 

salt thereof. 

(92) A thiazole derivative of the fonnula (1) wherein R 1 and R2 

combine to fonn a group: -(CH2)0- (n is 5), R3 is a group of the formula: 

10 

are the same as defined in the fonnula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 1, or a salt thereof. 

(93) A thiazole derivative of the formula (1) wherein R 1 and R2 

15 combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionaJly a lower alkyl substituent and a halogen atom, R3 is a 

gronp af the fonnola: -A--(Z), d~'>.. (s is I, Z is an oxygen atom. R6 is 
~R6 

a group: -CO-C-=C-CQR14 (R14 is the same as defined in the formula (1)), R5, m 

20 and A are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 
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0, or a salt thereof. 

(94) A thfazole derivative of the formula ( 1) wherein R 1 and R2 

combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitre group, an amino 

5 group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

group of the formula: -A-CZ!, #)l((R
5

),,, (s is I, Z is an a><ygen atom, R6 is 
~R6 

a group: -CO-C=C-COR14 (R14 is the same as defined in the formula (1)), RS, m 

and A are the same as defined in the formula (1)), R4 is a lower alkanoyloxy-

lower alkyl group and u is. 0, or a salt thereof. 

10 (95) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to fonn a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom. Rl is a 

group of the formula: -A-(Zl. QX{(R
5

')m (s is I, Z is an a><ygeo atom, R6 is 
~R6 

15 a group: -CO-C=C-COR14 (Rl4 is the same as defined in the formula (1)), RS, m 

and A are the same as defined in the fonnula (1)), R4 is a hydrogen atom~ and u is 

l, or a salt thereof. 

(96) A thiazo1e derivative of the formula (1) wherein Rl and R2 

combine to form a benzene ring which may optionally have a substituent 

20 selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 
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(Rs>m 
group of the formula: -A-(Z):s Ji7<(' (sis l, Z is an oxygen atom, R6 is 

~R6 
a group: -CO-C-=C-COR14 (R14 is the same as defined in the fonnula (1)), RS, m 

and A are the same as defined in the fonnula (1)). R4 is a lower alkanoyloxy-

lower alkyl group and u isl, or a salt thereof. 

(97) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, Rl is a 

group of the fonnula: -A-(Z), Ji7<(f.R!lm (sis I, Z is a sulfur atom, R6 is 
~R6 

a group: --CO--C-=C-COR14 (R14 is the same as defined in the formula (1)), R5, m 

and A are the same as defined in the formula (1)), R4 is a hydrogen atom, and u is 

10 0, or a salt thereof. 

(98) A thiazole derivative of the formula (1) wherein Rl and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of the formula: -k--(Z), l/Jl('Qt')., (s is 1, Z is a sulfur alOOI, R6 is 
~R6 

a group: -CO-C=C-COR14 (Rl4 is the same as defined in the fonnula (1)), R5, m 

15 and A are the same as ~efined in the formula (1)), R4 is a lower alkanoyloxy­

lower alkyl group and u is 0, or a salt thereof. 

(99) A thiazole derivative of the formula (1) wherein RI and R2 are the 

same or different and each are a hydrogen atom or a lower alkyl group, R 3 is a 

group of the fonnula; -A--{Z), l/Jl('Qt\. (sis l, Z is a sulfur atom, R6 is 
~R6 
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a group:-CO-C-=C-COR14 (R14 is the same as defined in the fonnula (1)), RS, m 

and A are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 

1, or a salt thereof. 

(100) A thiazole derivative of the formula (I) wherein Rl and R2 are the 

5 same or different and each are a hydrogen atom or a lower alkyl group, R3 is a 

group of the formula: -A-(Zl /f7('m'>,. (sis I, Z is a sulfur atom. R6 is 

·~- R6 
a group: -CO-C=C-CQR14 (R14 is the same as defined in the fonnula (1)), RS, m 

and A are the same as defined in the formula (1)), R4 is a lower alkanoyloxy­

lower alkyl group and u is 1, or a salt thereof. 

10 (101) A thiazole derivative of the formula (1) wherein Rl and R2 

combine to form a group: -(CH2)n- (n is 4), RJ is a group of the formula: 

(Rs)m ( · Z · lfi R6 · -A-(Z)s s 1s 1, 1s a su ur atom, is a group: 
R6 . 

-CO-O=C-COR14 (Rl4 is the same as defined in the formula (1)), R5, m and A 

are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 0, or a 

15 salt thereof. 

(102) A thiazole derivative of the formula (1) wherein RI and R2 

combine to form a group: -(CH2>n- (n is 4), R3 is a group of the fonnula: 

(Rs)m ( . 1 Z . If R6 ' -A-(Z) sis , ts a su ur atom, 1s a group: 
s R6 

-CO-C-=C-COR14 (Rl4 is the same as defined in the fonnula (l}), RS, m and A 
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are the .same as defined in the formula (1 )), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 0, or a salt thereof. 

(103) A thiazole derivative of the fonnula (1) wherein RI and R2 

combine to form a group: -(CH2)0- (n is 4), R3 is a group of the formula: 

s . 
S -A-(Z)s QX"(R lm (s is l, Z is a sulfur atom, R6 is a group: 

~R6 
-CO-CsC-COR14 (RI4 is the same as defined in the formula (1)), R5, m and A 

are the same as defined in the formula (1 )), R4 is a hydrogen atom, and u is l, or a 

salt thereof. 

(104) A thiazole derivative of the fonnula (1) wherein R 1 and R2 

10 combine to form a group: -(CH2)n- (n is 4), R3 is a group of the formula: 

15 

· -A-(Z), d(R.\. {s is I, Z is a sulfur atom, R6 is a group: 
~R6 . 

-CO--C=C-CORl4 (R14 is the same as defined in the formula (1)), R5, m and A 

are the same as defined in the fonnula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 1, or a salt thereof. 

(105) A thiazole derivative of the fonnuJa (l) wherein R 1 and R2 

combine to fonn a group: -(CH:Vn- (n is 5), R3 is a group of the formula: 

(Rslm ( . 1 Z . lfu R6 . 
-A-(Z)s s IS t IS a SU r atomt lS a group: 

R6 
-CO-O=C-COR14 (R14 is the same as defined in the formula (1)), RS, m and A 

are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 0, or a 
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salt thereof. 

(106) A thiazole derivative of the fonnula {l) wherein RI and R2 

combine to form a group: -(CH2)0- (n is 5), R3 is a group of the formula: 

{Rs)m ( . 1 z . 1ti R6 . 
-A-(Z)s s 1s , is a su ur atom, 1s a group: 

R6 . 
S -CO-C=C-COR14 (R14 is the same as defined in the formula (1)), RS, m and A 

are the same as defined in the formula (1 )), R4 is a lower alkanoyloxy-lower alkyl 

group and u is 0, or a salt thereof. 

(107) A thiazole derivative of the fonnula (1) wherein R1 andR2 

combine to form a group: -(CHz)8-(n is 5), R3 is a group of the fonnula: 

10 (Rs)m . 1 z . 1.i: R. 6 . 
-A-(Z)s (sis , is a suuur atom, . is a group: 

R6 
-CO-C=C-COR14 (R14 is the same as defined in the formula (1)), RS, m and A 

are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 1, or a 

salt thereof. 

(108) A thiazole derivative of the formula (1) wherein Rl and R2 

15 combine to form a group: -(CHi)8- (n is 5), R3 is a group of the formula: 

(Rslm ( . 1 Z . lfu R6 . 
-A-(Z)s s IS ' IS a SU r atom, IS a group: 

R6 
-CO-C-=C-COR14 (Rl4 is the same as defined in the formula (1)), RS, m and A 

are the same as defined in the formula (1)), R4 is a lower alkanoyloxy-lower alkyl 

group and u is l, or a salt thereof. 

20 {109) A thiazole derivative of the fonnula (1) wherein Rl and R2 
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combine to form a benzene ring which may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

group of the fonnula: -A-(Z), l[X(R.
5

),,, (sis 1, Z is a sulfur atom, R6 is a 
~R6 

5 group: -CO-C-=C-COR14 (Rl4 is the same as defined in the fonnula (1)), RS, m 

and A are the same as defined in the fonnula (1)), R4 is a hydrogen atom, and u is 

0, or a salt thereof. 

(110) A thiazole derivative of the fonnula (1) wherein Rl and R2 

combine to form a benzene ring which may optionally have a substituent 

10 selected from a lower alkyl group, a lower alkoxy group, a nitro group. an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

group of the formula: -A-(Z) /fX(R
5
'J., (s is !, Z is a sulfUr alOm, ~6 is a 

s~R6 
group: -CO-C=C-COR14 (Rl4 is the same as defined in the fonnula (1)), RS, m 

and A are the same as defined in the fonnula (1)), R4 is a lower alkanoyloxy-

15 lower alkyl group and u is 0, or a salt thereof. 

(111) A thiazole derivative of the fonnula (l) wherein Rl and R2 

combine to form a benzene ring which may optionaJJy have a substituent 

selected from a lower alkyl group, a lower alkoxy group, a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

20 group of the formula: -A-(Z) /fX(Rs'Jm (sis 1, Z is a sulfur atom, R6 is a 
s~R6 

group: -CO-C=C-COR14 (R14 is the same.as defined in the fonnula (1)), RS, m 
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and A are the same as defined in the formula (1)), R4 is a hydrogen atom, and u is 

1, or a salt thereof. 

(112) A thiazoJe derivative of the fommla (1) wherein Rl and R2 

combine to fonn a benzene ring which may optionally have a substituent 

5 selected from a lower alkyl group, a lower alkoxy group. a nitro group, an amino 

group having optionally a lower alkyl substituent and a halogen atom, R3 is a 

group of the formula: -A-(Z) //X(Rs)m (sis l, Z is a sulfur atom, R6 is a 
s~- R6 

group: -CO-C-=C-COR14 (R14 is the same as defined in the formula (1)), R5, m 

and A are the same as defined in the formula (1)), R4 is a lower alkanoyloxy-

10 lower alkyl group and u is l, or a salt thereof. 

15 

20 

The compounds of the present invention of the fonnula (I) may be 

prepared by various processes, but preferably prepared by the following 

processes. 

Reaction Scheme-I 

wherein Rl. R2, R4, R5, Z, m, s, T. u and A are the same as defined above, Rl5 is a 

group: -CH=C(Rllb)(COR16) (Rllb is the same as defined above, and Rl6 is a 
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hydroxy group or a lower alkoxy group), or a group: -C=C-CORl4 (R14 is the 

same as defined above), and X is a halogen atom. 

The reaction between the compound (2) and the compound (3) or the 

compound (4) is called Friedel-Crafts Reaction, and carried out in the presence 

5 of a Lewis acid in a suitable solvent. The Lewis acid may be any conventional 

Lewis acids which are used in this kind of Friedel-Crafts Reaction, and is, for 

example, aluminum chloride, zinc chloride, iron chloride, stannous chloride, 

boron tribromide, boron trifluoride. cone. sulfuric acid, etc. The solvent may be, 

for example, carbon disulfide, aromatic hydrocarbons .such as nitrobenzene, 

10 chlorobenzene. halogenated hydrocarbons ·such as dichloromethane, dichloro­

ethane, carbon tetrachloride, tetrachloroethane, aliphatic nitro compounds such 

as nitroethane, nitromethane, or a mixture of these solvents. The compound (3) 

and the compound (4) are used each at least in an equimolar amount, preferably 

in an amount of 1 to 5 moles, to l mole of the compound (2). The Lewis acid is 

15 usually used in an amount of 1 to 6 moles~ to 1 mole of the compound (2). The 

reaction is usually carried out at 0 to 12o·c, preferably at 0 to 70°C, for about 

0.5 to 24 hours. 

The compound wherein R15 is a group: -CH=C(R1lb)(CQR16), and the 

double bond thereof shows a cis-configuration can be isomerized into the 

20 compound wherein the double bond shows a trans-configuration by heating it 

at about SO"C to 100°C in dimethylformamide. 

The compound (la) wherein RlS is a group: -CH=C(Rllb)(COR16) or a 

group: -C=C~OR14, and Rl6 and R14 are both a lower alkoxy group may be 

converted into a compound (la) wherein a corresponding R16 and Rl4 are a 
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hydroxy group, by treating it under the same conditions as in the reaction of 

converting the compound (ld} into the compound (le) jn Reaction Scheme 4, 

described:hereinbelow. 

Reaction Scheme-2 

~ <R5>m I ~(Rs)m 4 RJ 

0 R4 ef- R17H (5) 0 R GC n T ~ n 1 ~ 
(Z)1A-C-N-(T)uJ.f.. R2,._-- (Z)sA-C-N-(T)u.Ll.. R2 

Rllb Rllb S , ,, 
C-CH=~ r-CH~ 0 '""cooH i COR 17 

(lb) (le) 

wherein RI, R2, R4, RS, Rllb~ Z. m, s, T, u and A are the same as defined above, 

Rl7 is the heterocyclic residues as defined for Rlla but having at least one -1( 

in the heterocyclic nucleus. 

The process of Reaction Scheme-2 is a conventional amido bond 

15 producing reaction, and is carried out by reacting the thiazole compound (lb) 

and the amine compound (5). The amido bond producing reaction can be 

carried out under the same conditions as those of the conventional amino bond 

producing reaction, for example, 

{a) a mixed acid anhydride process, i.e. a process of reacting the 

20 carboxylic acid compound (lb) with an alkyl halocarbonate to fonn a mixed 

acid anhydride and reacting the resultant with the amine compound (5); 

(b) an activated ester process, i.e. a process of converting the 

carboxylic acid compound (lb) into an activated ester such as p-nitrophenyl 

ester, N-hydroxysuccinimide ester, 1-hydroxybenzotriazole ester, etc .• and 
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reacting the resultant with the amine compound (5); 

(c) a carbodiimide process, i.e. a process of condensing the carboxylic 

acid compound (lb) and the amine compound (5) in the presence of an 

activating agent such as dicyclohexylcarbodiimide, carbonyldiimidazole, etc.; 

5 (d) other processes, i.e. a process of converting the carboxylic acid 

compound (lb) into a carboxylic anhydride by treating it with a dehydrating 

agent such as acetic anhydride, and reacting the resultant with the amine 

compound (5); a process of reacting an ester of the carboxylic acid compound 

(lb) with a lower alcohol and the amine compound (5) at high temperature 

10 under high pressure; a proc~ss of reacting an acid halide compound of the 

carboxylic acid compound (1 b), i.e. a carboxylic acid halide, with the amine 

compound (5). 

The mixed acid anhydride used in the above mixed acid anhydride 

process (a) is obtained by the known Schotten-Baumann reaction, and the 

15 reaction product is used without isolating from the reaction mixture for the 

reaction with the amine compound (5) to give the desired compound (I) of the 

present invention. The Sch6tten-Baumann reaction is usually carried out in the 

presence of a basic compound. The basic compound is any conventional 

compounds used for the Schotten-Baumann reactfon and includes, for example, 

20 organic basic compounds such as triethylamine, trimethylamine, pyridine, 

dimethylaniline, N-methylmorpboline, 4-dimethylaminopyridine, 1,5-diazabicyclo­

[ 4.3.0]nonene-5 (DBN), 1,8-diazabicyclo[S.4.0]undecene-7 (DBU), 1,4-diaza­

bicyc1o[22.2]octane (DABCO), etc., and inorganic basic compounds such as 

potassium carbonate, sodium carbonate, potassium hydrogen carbonate, sodium 

25 hydrogen carbonate, etc. The reaction is usually carried out at a temperature 
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from about-20"C to about l00°C, preferably at a temperature of-20°C to 

about so·c, for abouts minutes to about 10 hours, preferably for s minutes to 

about 2 hours. 

The reaction between the mixed acid anhydride thus obtained and the 

S amine compound (5) is usuaUy carried out at a temperature of -20"C to about 

150"C, preferably at a temperature of -20°C to about 50°C, for about S minutes 

to about 35 hours, preferably for about 5 minutes to 30 hours. The mixed acid 

anhydride process is usually carried out in a solvent in the presence of a basic 

compound. The basic compounds may be any basic compounds used in the 

10 above Schonen-Baumann reaction. The solvent may be any conventional 

solvents which are usually used in the mixed acid anhydride process and 

includes, for example, halogenated hydrocarbons (e.g. chlorofonn, dichloro­

methane, dichloroethane, etc.), aromatic hydrocarbons (e.g. benzene, p-chloro­

benzene, toluene, xylene, etc.), ethers (e.g. diethyl ether, diisopropyl ether, 

15 tetrahydrofuran, dimethoxyethane, etc.), esters (e.g. methyl acetate, ethyl 

acetate, etc.), aprotic polar solvents (e.g. N,N-dimethylfonnamide, dimethyl­

sulfoxide, acetonitrile, hexamethylphosphoric triamide, 1-methyl-2-pyrrolidinone 

(NMP), etc.), or a mixture of these solvents. The alkyl halocarbonate used in the 

mixed acid anhydride process inCludes, for example, methyl chlorofonnate, 

20 methyl bromofonnate, ethyl chlorofonnate, ethyl bromofonnate, isobutyl 

chlorofonnate, and the like. In said process, the carboxylic acid compound (lb), 

the alkyl halocarbonate ester and the amine compound (5) are usually used in 

equimolar amount each, but preferably the alkyl halocarbonate ester and the 

amine compound (5) are used in an amount of about 1 to 1.5 mol~ to 1 mole of 

25 the carboxylic acid (lb). 
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Among the above other processes (d)t in case of the process of reacting 

the carboxylic acid halide with the amine compound (5), the reaction is usually 

carried out in the presence of a basic compound in a suitable solvent. The basic 

cc;>mpound is any conventional basic compounds and includes, for example, in 

S addition to the basic compounds used in the above mentioned Schotten­

Baumann reaction, sodium hydroxide, potassium hydroxide, sodium hydride, 

potassium hydride, and the like. The solvent includes, for example, in addition 

to the solvents used in the mixed acid anhydride process, alcohols (e.g. 

methanol, ethanol, propanol, butanol, 3-methoxy-1-butanol, ethylcellosolve, 

10 methylcellosolve, etc.), pyridine, acetone, water, or a mixture of two or more 

these solvents, and the like. The amount of the amine compound (5) and the 

carboxylic acid halide is not critical, but the amine compound (5) is usually used 

at least in equimolar amount, preferably in an amount of about 1 to 5 moles, to 1 

mole of the carboxylic acid halide. The reaction is usually carried out at a 

15 temperature of about-70°C to a~out 180'C, preferably at a temperature of 

about -50°C to about l 50'C, for about 5 minutes to about 30 hours. 

Besides, the amido bond producing reaction of Reaction Scheme-2 may 

also be carried out by reacting the carboxylic acid compound (lb) and the 

amine compound (5) in the presence of a condensing agent such as phosphorus 

20 compounds (e.g. phenylphosphine-2,2' -dithiopyridine, diphenylphosphinyl 

chloride, phenyl-N-phenylphosphoramide chloridate, diethyl cyanophosphate, 

diethyl cyanophosphate, diphenylphosphoryl azide, N,N' -bis(2-oxo-3-oxa­

zolidinyl)phosphinic chloride, etc.). 

The reaction is usually carried out in the presence of the same solvent 

25 and the same basic compound which can be used in the above reaction of the 
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carboxylic acid halide compound and the amine compound (5). The reaction is 

usually carried out at a temperature of -20·c to about 1 so·c, preferably at a 

temperature of o·c to about 100°C, for about 5 minutes to about 30 hours. The 

condensing agent and the amine compound (5) are used at least in equimolar 

S amount, preferably in an amount of about 1 to 2 moles. to 1 mole of the 

carboxylic acid compound (lb). 
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Reaction Scheme-3 

5 

10 

15 

20 

25 wherein R1, R2. R3, R4, RS, Z, m, s, T, u, R16and A are the same as defined above, 
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Rl8 and R19 are a lower alkoxy group, and R22 is the same as defined below. 

The reaction of the compound (6) and the compound (7) is carried out in 

the presence of a basic compound in a suitable solvent. The basic compound 

includes inorganic basic compounds such as metal sodium, metal potassium, 

S sodium hydride, sodium amide, sodium hydroxide, potassium hydroxide, sodium 

carbonate, potassium carbonate, sodium hydrogen carbonate, etc., organic basic 

compounds such as alkali metal alkoxide (e.g., sodium methylate, sodium 

ethylate, potassium t-butoxide), an alkyl lithium, aryl lithium or lithium amide 

(e.g., methyl lithium, n-butyl lithium, phenyl lithium, lithium diisopropylamide), 

10 pyridine, piperidine, quinoline, triethylamine, N,N-dimethylaniline, etc. The 

solvent may be any one which does not disturb the reaction, for example, water, 

ethers (e.g., diethyl ether, dioxane, tetrahydrofuran, monoglyme, diglyme, etc.), 

aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), alipliatic hydro­

carbons (e.g., n-hexane, heptane, cycJohexane, etc.), amines (e.g., pyridine, N,N-

15 dimethylaniline, etc), aprotic polar solvents (e.g., N,N-dimethylfonnamide, 

dimethylsulfoxide, hexamethylphosphoric triamide, etc.), halogenated hydro­

carbons (e.g., dichloromethane, chlorofonn, carbon tetrachloride, etc.), alcohols 

(e.g., methanol, ethanol, isopropyl alcohol, etc.), ureas (e.g., N,N' -dimethyl­

propylene urea (DMPU), etc.), l,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-

20 pyrimidinone, or a mixture of these solvents. The reaction is usually carried out 

at -so·c to 150°C, preferably at about -80° to 120"C, for 0.5 to about 15 

hours. 

25 

The compound (7) is usually used at least in an equimolar amount, 

preferably in an amount of 1 to 5 moles, to 1 mole of the compound (6). 

The reaction of converting the compound (8) into the compound (10) is 
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carried out in the presence of an oxidizing agent in a suitable solvent. The 

oxidizing agent includes, for example, benzoquinones (e.g., 2,3-dichloro-5,6-

dicyano-l ,4-benzoquinone (DDQ)), pyridinium cbromates (e.g., pyridinium 

chlorochromate, pyridium dichlorochromate, etc.), dimethylsulfoxide-oxazoly 1 

5 chloride, dichromic aci~ dichromates (e.g. sodium dichromate, potassium 

dichromate, etc.), pennanganic acid, pennanganates (e.g. potassium 

permanganate, sodium pennanganate, etc.), manganese dioxide, etc. The solvent 

includes, for example, water, organic acids (e.g. fonnic acid, acetic acid, 

trifluoroacetic acid, etc.), alcohols (e.g. methanol, ethanol, etc.), halogenated 

10 hydrocarbons (e.g. chloroform, dichloromethane, etc.), ethers (e.g., tetrahydro­

furan, diethyl ether, dioxane, etc.), dimethylsulfoxide, dimethylfonnamide, or a 

mixture of these solvents. The oxidizing agent is preferably used in an excess 

amount to the amount of the starting compound. The above reaction is usually 

carried out at o·c to 2oo·c, preferably at ODC to about 150"C, for 1 hour to 

15 about 10 hours. 

The reaction of the compound (9) and the compound (7) is carried out 

under the same conditions as those in the reaction of the compound (6) and the 

compound (7). 

The reaction of the compound (10) and the compound (12) is carried out 

20 under the same 'conditions as those in the reaction of the compound (6) and the 

compound (7). 

The reaction of the compound (10) and the compound (20) is carried out 

under the same conditions as those in the reaction of the compound (6) and the 

compound (7). 
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Reaction Scbeme-4 

s 

10 

15 

20 

wherein Rl, R2, R4, RS, Z, m, s, T, u and A are the same as defined above, R20 is a 
25 lower alkoxy group, M is an alkali metal such as lithium, sodium, potassium, etc., 
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and R 16a is a lower alkoxy group. 

The reaction of the compound (6) and the compound (13) is carried out 

in the presence of a basic compound in a suitable solvent, at -80°C to room' 

temperature, for 5 minutes to 6 hours. The solvent may be, for example, ethers 

S (e.g., diethyl ether, dioxane, tetrabydrofuran, etc.), aromatic hydrocarbons (e.g., 

benzene, toluene, etc.), saturated hydrocarbons (e.g~, hexane, heptane, pentane, 

cyclohexane, etc.), ureas (e.g., N,N' -dimethylpropyleneurea (DMPU), etc.). The 

basic compounds are the same ones which are used in the reaction of the 

compound (6) and the compound (7) in the above Reaction Scheme-3. The 

10 compound (13) is usually used at least in equimolar amount, preferably in an 

amount of 1 to 5 moles, to 1 mole of the compound (6). 

The reaction of converting the compound (11) into the compound (ld') is 

carried out in the presence of a basic compound in a suitable solvent. Th~ basic 

compound may be organic basic compound such as triethylamine, trimethyl-

15 amine, diisopropylamine, tri-n-butylamine, ethylarnine, pyridine, dimethylaniline, 

N-methylmorpholine, 4-dimethylaminopyridine, DBN, DBU, DABCO, etc. The 

solvent includes, for example, water, alcohols (e.g., ethanol, methanol, 

isopropanol, etc.), dimethylfonnamide, diemthylsulfoxide, hexamethylphosphoric 

triamide, or a mixture of these solvents. The reaction is usually carried out at 

20 room temperature to 1so·c, preferably at room temperature to l00°C, for about 

1to5 hours. 

The reaction of converting the compound (11) into the compound (lt) is 

carried out under the same conditions as those in the reaction of converting the 

compound (8) into the compound (10) in the above Reaction Scheme-3. 

25 The reaction of converting the compound (Id') into the compound (le) is 
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carried out in the presence of an acid or a basic compound in a suitable solvent, 

or without a solvent. The solvent includes, for example, water, lower alcohols 

(e.g .. ethanol, methanol, isopropanol, etc.), ketones (e.g., acetone, methyl ethyl 

ketone, etc.), halogenated hydrocarbons (e.g., dichloromethane, chlorofonn, 

5 carbon tetrachloride, etc.), ethers (e.g., dioxane, tetrahydrofuran, ethylene glycol 

dimethyl ether, etc.), fatty acids (e.g., acetic acid, formic acid, etc.), or a mixture of 

these solvents. The acid includes, for example, mineral acids (e.g., hydrochloric 

acid, sulfuric acid, hydrobromic acid, etc.), organic acids (e.g., formic acid, acetic 

acid, trifluoric acid, aromatic sulfuric acids, etc.). The basic compound includes, 

10 for example, an alkali metal carbonate (e.g., sodium carbonate, potassium 

carbonate, etc.), an alkali metal hydroxide (e.g., sodium hydroxide, potassium 

hydroxide, calcium hydroxide, lithium hydroxide, etc.), etc. The reaction is 

usually carried out at room temperature to about 200°C, preferably at room 

temperature to 150°C, for about 10 minutes to 25 hours. 

15 The reaction of converting the compound (lf) into the compound (lg) is 

carried out under the same conditions as those in the reaction of converting the 

compound (Id') into the compound (le) as mentioned above. 
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Reaction Scheme-5 

s 
(R )m 4 Rl 

CH3COX
1 f? ' K 

(14) / (Zk A-C-N-CT>u-/..(s~ R2 

5 
/ «i1CH3 (16) 

(R )m Rl 0 

f? ,4 tr{ 
~ (Z)~A-C-N-(T>u-1J....s)>._.R2 Halogenation 

5 

(2) 

10 

15 

20 wherein Rl, R2, R4, RS, Z, m, s, T, u andA are the same as defined above, Xl is a 

halogen atom, R21 is a phenyl group, R22 is a5-to 10-membered, saturated or 

unsaturated heteromonocyclic, heterobicyclic residue (said heterocyclic residue 

optionally having 1 to 3 substituents selected from (i} a lower alkyl group; (ii} a 

group: -(B)i-NR12R13 (i is the same as defined above, Bis a group:-CO-A-(A 
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is the same as defined above), a carbonyl group or a lower alkylene group, R12 

and R 13 are the same or different, and each are a hydrogen atom, a lower alkyl 

group, an amino-substituted lower alkyl group having optionally a lower alkyl 

substituent, or combine together with the adjacent nitrogen atom to which they 

5 bond to form a 5- to 12-membered saturated heteromonocyclic, heterobicyclic or 

hetero-sprio ring with or without being intervened _with another nitrogen atom 

or an oxygen atom, said heterocyclic group may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxycarbonyl group, a lower 

alkoxy-substituted lower alkyl group, an amino group having optionally a lower 

10 alkyl substituent and a hydroxy-substituted lower alkyl group); (iii) a lower 

alkoxycarbonyl group; (iv) a hydroxy-substituted lower alkyl group; (v) a 

pyridyl group being optionally substituted by a lower alkyl group having 

optionally a halogen substituent on the pyridine ring; (vi) a halogen-substituted 

lower alkyl group; (vii) a lower alkoxy group; (viii) a cycJoalkyl group; (ix) a 

15 hydroxy group; (x) a tetrahydropyranyloxy-substituted lower alkyl group; (xi) 

a pyrimidyl group; (xii) a lower alkoxy-substituted J_ower alkyl group; (xiii) a 

carboxyl group; (xiv) a phenyl-lower alkoxy group; (xv) a phenyl-lower alkyl 

group having optionally a lower alkylenedioxy substituent on the phenyl ring; 

(xvi) a lower alkanoyloxy group; and (xvii) a piperidinyl group having 

20 optionally a lower alkyl substituent on the piperidine ring. 

The reaction of the compound (2) and the compound (14), and the 

reaction of the compound (2) and the compound (l 5)are carried out under the 

same conditions as those in the reaction of the compound (2) and the 

compound (3) or the compound (4) in the above Reaction Scheme-I. 
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The halogenating reaction of the compound (16) is carried out in the 

presence of a halogenating agent in a suitable solvent. The halogenating agent 

may be, for example, halogen molecules (e.g., bromine, chlorine, etc.), iodine 

chloride, sulfuryl chloride, copper compounds (e.g., copper (II) bromide, etc.), N-

S halogenated succinimides (e.g., N-bromosuccinimide, N-chlorosuccinimide, etc.). 

The solvent may be, for example, halogenated hydrocarbons (e.g., dichloro­

methane, dichloroethane, chloroform, carbon tetrachloride, etc.), fatty acids (e.g., 

acetic acid, propionic acid, etc.), carbon disulfide, etc. The halogenating agent 

is usually used in an amount of 1 to 10 moles, preferably in an amount of 1 to 5 

10 moles, to 1 mole of the compound (16). The reaction is usually earned out at 

o·c to a boiling point of the solvent to be used, preferably at o·c to 100°C, for 

about 5 minutes to 20 hours. 

The reaction of the compound (17} and the compound (18) is carried out 

in a suitable solvent at room temperature to 150°C, preferably at room 

15 temperature to about I00°C, for about l hour to 10 hours. The solvent may be 

the same solvents used in the reaction of the carboxylic halide and the amine 

compound (5) among the reactions between the compound (lb} and the 

compound (5) in the above Reaction Scheme-2. The compound (18) is used at 

least in equimolar amount, preferably in an amount of 1 to 1.5 moles, to 1 mole of 

20 the compound (17). 

In the above process, there is obtained a compound of the formula (21 ): 
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(21) 

wherein Rl, R2, R4, RS, Z, m, A, R21, s, T, u and X are the same as defined above, 

which is further treated in the presence of a basic compound in a suitable 

solvent to give the compound {19). The solvent and the basic compound are 

the same ones which are used in the reaction of the carboxylic halide and the 

10 amine compound (5) in the reaction of the compound (lb) and the compound 

(5) in the Reaction Scheme-2. The reaction is usually carried out at o·c to 

too·c, preferably at 0°C to about 70°C, for about 1 hour to 5 hours. 

The reaction of the compound (19) and the compound (20) is carried out 

under the same conditions as those in the reaction of the compound (6) and the 

15 compound (7) in the above Reaction Scheme-3. 

Alternatively, the reaction of the compound (19) and the compound (20) 

is usually carried out in a suitable solvent at 0°C to 150"C, preferably at room 

temperature to about 100°C, for about 0.5 hour to 8 hours. The solvent may be 

any one which does not disturb the reaction, for example, water, alcohols (e.g .• 

20 methanol, ethanol, isopropanol, etc.), aromatic hydrocarbons (e.g., benzene, 

toluene, xylenet etc.), ethers (e.g., diethyl ether, tetrahydrofuran, dioxane, 

dig1yme, monoglyme, etc.). halogenated hydrocarbons (e.g., dichloromethane, 

chlorofonn, carbon tetrachloride, etc.), aprotic polar solvents (e.g .• N,N-dimethyl­

formamide, dimethylsulfoxide, hexamethylphosphoric triamide, etc.), etc. The 

25 compound (20) is usually used at least in equimolar amount, preferably in an 



5 

------------------ -----

W098/04536 PCf/JP97/02609 

77 

amount of I to S moles, to 1 mole of the compound {19). The reaction is 

promoted when a para-aldehyde is added into the reaction system. 

Reaction Scbeme-6 

wherein Rl, R2, R4, RS, R6, Z, s, T, u and A are the same as defined above, q isl, 

10 R5a is a halogen-substituted lower aJkyl group, R5b is a group: -A-NR7R8 (A, 

R7, RS are the same as defined above) or a lower alkanoyloxy-lower alkyl group. 

R23 is a group: -NR7R8 (R7 and RB are the same as defined above), or a lower 

alkanoyloxy group. 

The reaction of the compound (1 f) and the compound (22) is carried out 

15 in the presence or absence of a basic compound in a suitable inert solvent, or 

without a solvent. The inert solvent includes, for example, aromatic hydro­

carbons (e.g., benzene. toluene, xylene, etc.). ethers (e.g .• tetrahydrofuran, 

dioxane, diethylene glyco] dimethyl ether, etc.), halogenated hydrocarbons (e.g., 

dichloromethan~ chlorofonn, carbon tetrachloride, etc.), lower alcohols (e.g., 

20 methanol, ethanol, isopropanol, butanol, tert-butanol, etc.), water, acetic acid, 

ethyl acetate, acetone, acetonitrile, pyridine, dimethylsulfoxide, dimethyl­

fonnamide, hexamethylphosphoric triamide, or a mixture of these solvents. The 

basic compound includes, for example, an alkali metal carbonate (e.g., sodium 

carbonate, potassium carbonate, etc.), an alkali metal hydrogen carbonate (e.g., 
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sodium hydrogen carbonate, potassium hydrogen carbonate, etc.), an alkali 

metal hydroxide (e.g., sodium hydroxide, potassium hydroxide, etc.), sodium 

hydride, potassium, sodium, sodium amide, an alkali metal alkoxide (e.g., sodium 

methoxide, etc.), organic basic compoun~s (e.g., pyridine, N-ethyldiisopropyl-

5 amine, dimethylaminopyridine, triethylamine, l,5-diazabicyclo[4.3.0]nonen-5-

(DBN), l ,8-diazabicyclo[5.4.0]undecen-7 (DBU), 1,4-diazabicyclo[2.2.2]octane 

(DABCO), etc. The amount of the compound (li) and the compound (22) is not 

critical, but the compound (22) is usua11y used at least in equimolar amount, 

preferably in an amount of 1 to 10 moles, to 1 mole of the compound (li). The 

10 reaction is usually carried out at 0°C to 200°C, preferably at o·c to 170°C, for 

about 30 minutes to 75 hours. Into the reaction system, an alkali metal halide 

such as sodium iodide, potassium iodide or a copper powder may be added. 

Reaction Scheme-7 

15 

f? 
RLcoH 

(23) 

wherein Rl, R2, R3, R4, T and u are the same as defined above. 

20 The reaction of the compound (23) ·and the compound (24) is carried out 

under the same conditions as those in the reaction of the compound (lb) and 

the compound (5) in the above Reaction Scheme-2. 
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Reaction Scheroe-8 

5 
(lk) 

(lt) 

wherein Rl, R2, R3, T, X and u are the same as defined above, and R4a is a lower 

alkanoyloxy-lower alkyl group. 

The reaction of the compound ( 1 k) and the compound (25) is carried out 

10 under the same conditions as those in the reaction of the compound (Ii) and the 

compound (22) in the above Reaction Scheme-6. 

Reaction Scbeme-9 

15 

wherein Rl, R2, R4, R5, R6, R7, R8, Z, s, T, u and q are the same as defined above. 

and R5c is a carboxy-substituted lower alkyl group, R5d is a group: -A-CO-

20 NR7R8 (R7 and RS are the same as defined above). 

The reaction of the compound (lm) and the compound (26) is carried out 

under the same conditions as those in the reaction of the compound (1 b) and 

the compound (5} in the above Reaction Scheme-2. 

The starting compounds (2), (6) and (23) in the above Reaction Schemes 
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are prepared by the following processes. 

Reaction Scheme-l 0 

R 
s X-A'-C-R24 

(R hn (28) 

I 
ZH 

(la) 
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(30) 

wherein Rl, R2, R4, R5, X, Z, T, u and m are the same as defined above, and R24 is 

a hydroxy group. a lower alkoxy group or a phenyl-lower alkoxy group. and A' 

is a lower alkylene group. 

15 The reaction of the compound (27) and the compound (28) is carried out 

under the same conditions as those in the reaction of the compound (li) and the 

compound (22) in the above Reaction Scheme-6. 

The reaction of converting the compound (29) wherein R24 is a lower 

alkoxy group into the compound (30) is carried out under the same conditions 

20 as those in the reaction of converting the compound (ld) into the compound 

(le) in the above Reaction Scheme-4. 

The reaction of converting the compound (29) wherein R24 is a phenyl-

lower alkoxy group into the compound (30) is carried out under the same 

conditions as those in the reaction of converting the compound (Sb) into the 
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compound (Sc) in Reaction Scheme-13, which is described hereinbelow. 

The reaction of the compound (30) and the compound (24) is carried out 

under the same conditions as those in the reaction of the compound (lb) and 

the compound (5) in the above Reaction Scheme-2. 

5 Reaction Scheme-I I 

f? 
CHO s X-A'-C-R:24 
rW(R )m (28) 

~ ZH &::~iR-24--~
5

:~~-0H 
(33) (32) 

10 

15 wherein Rl, R2, R4, R5, A', Z, R24, T, u and mare the same as defined above. 

The reaction of the compound (31) and the compound (28) is carried out 

under the same conditions as those in the reaction of the compound (27) and 

the compound (28) in the above Reaction Scheme-I 0. 

The reaction of converting the compound (32) wherein R24 is a lower 

20 alkoxy group into the compound (33) is carried out under the same conditions 

as those in the reaction of convening the compound (29) wherein R24 is a lower 

alkoxy group into the compound (30) in the above Reaction Scheme-IO. 

The reaction of converting the compound (32) wherein R24 is a phenyl­

lower alkoxy group into the compound (33) is carried out under the same 
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conditions as those in the reaction of converting the compound (5b) into the 

compound (Sc) in Reaction Scheme-13, which is described hereinbelow. 

The reaction of the compound (33) and the compound (24) is carried out 

under the same conditions as those in the reaction of the compound (30) and 

5 the compound (24) in the above Reaction Scheme-10. 

10 

Reaction Scheme-12 

f? 
R6 s X-A'-C-R24 
,w<R )m (28) 

~ ZH 

(34) 

wherein RS, R6, m, A', X, Zand R24 are the same as defined above. 

The reaction of the compound (34) and the compound (28) is carried out 

under the same conditions as those in the reaction of the compound (27) and 

15 the compound (28) in the above Reaction Scheme-IO. 

The reaction of converting the compound (35) wherein R24 is a lower 

alkoxy group into the compound (23a) is carried out under the same conditions 

as those in the reaction of converting the compound (29) wherein R24 is a lower 

alkoxy group into the compound (30) in the above Reaction Scheme-IO. 

20 The reaction of converting the compound (35) wherein R24 is a phenyl-

Jower alkoxy group into the compound (23a) is carried out under the same 

conditions as those in the reaction of converting the compound (Sb) into the 

compound (Sc) in Reaction Scheme-13, which is described hereinbelow. 

The starting compound (5) is prepared by the following processes. 
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Rl7b_R2s 

(5b) 

PCT/JP97/02609 

---R17bH 

(Sc) 

5 wherein R12, R13 are the same as defined above, R17a is the same groups for R17 

having at least one oxo group on the heterocyclic g~oup, R 17b is the same 

groups for R17 having at least one group: -N-R12R13 (R12 and R13 are the same 

as defined above) on the heterocyclic group, and R2S is a phenyl-lower alkyl 

group. 

10 The reaction of the compound (Sa) and the compound (36) is carried out 

in the presence of a reducing agent in a suitable solvent or without a solvent. 

The solvent may be, for example, water, alcohols (e.g., methanol, ethanol, 

isopropanol, etc.), acetonitrile, fonnic acid, acetic acid, ethers (e.g., dioxane. 

diethyl ether, diglyme, tetrahydrorfuran, etc.), aromatic hydrocarbons (e.g., 

15 benzene, toluene, xylene, etc.), or a mixture of these solvents. The reducing 

agent may be, for example, fonnic acid, an alkali metal salt of fatty acid (e.g., 

sodium formate, etc.), hydrogenating agent (e.g., sodium borobydride, sodium 

cyanoborohydride, lithium aluminum hydride, etc.), catalysts (e.g., palladium­

black, palladium-carbon, platinum oxide, platinum black, Raney-nickel, etc.). 

20 When fonnic acid is used as a reducing agent, the reaction is usually 

carried out at room temperature to about 200°C, preferably at 50 to lSO"C, for 

one to about 10 hours. The formic acid is used in an excess amount to the 

amount of the compound (Sa). 

When a hydrogenating agent is used as a reducing agent, the reaction is 
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usually carried out at -30°C to about 1 oo·c, preferably at o·c to 1o·c, for 30 

minutes to about 12 hours. The hydrogenating agent is used in an amount of 1 

to 20 moles, preferably in an amount of 1 to 6 moles, to 1 mole of the compound 

(Sa). Especially, when lithium aluminum hydride is used as a hydrogenating 

5 agent, the solvent may be ethers (e.g., diethyl ether, dioxane, tetrahydrofuran, 

diglyme, etc.), or aromatic hydrogen carbonates (e.g., benzene, toluene, xylene, 

etc.). 

W~en a catalyst is used as a reducing agent, the reaction is usually 

carried out under a pressure of atmospheric pressure to 20 atms, preferably 

10 under atmospheric pressure to 10 atom of hydrogen gas, in the presence of a 

hydrogen donor such as fonnic acid, ammonium fonnate, cyclohexene, 

hydrazine hydrate, etc. at a temperature of-30°C to about l00°C, preferably at 

a temperature of o·c to 60°C. for about one to 12 hours. The catalyst is used in 

an amount of 0.1 to 40 % by weight, preferably in an amount of 0.1 to 20 % by 

15 weight, to the weight of the compound (Sa). 

The compound (36) is usually used at least in ari equimolar amount, 

preferably in an amount of 1 to 3 moles, to l mole of the compound (Sa). 

The reaction of convening the compound (Sb) into the compound· (5c) is 

carried out by hydrogenation in the presence of a catalyst in a suitable solvent. 

20 The solvent may be, for example, water, acetic acid, alcohols (e.g., methanol, 

ethanol, isopropanol, etc.), hydrocarbons (e.g., hexane, cyclohexane, etc.), ethers 

(e.g., dioxane, tetrabydrorfuran, diethyl ether, ethylene glycol dimethyl ether, 

etc.), esters (e.g., ethyl acetate, methyl acetate, etc.), aprotic polar solvents (e.g., 

dimethylfonnamide, etc.), or a mixture of these solvents. The catalyst may be, for 

25 example, palladium. palladium black, palladium hydroxide, palladium hydroxide-
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carbon, palladium-carbon, platinum, platinum oxide, copper cromite, Raney 

nickel, etc. The catalyst is used usually in an amount of 0.02 to 1 time of the 

amount of the compound (Sb). The reaction is usually carried out at a 

temperature of -2o·c to about 1 oo·c, preferably at a temperature of o·c to 

5 about 70°C, under l to 10 atms of hydrogen gas, for about 0.5 to about 20 

10 

hours. 

Reaction Scheme-14 

(5d) 

l 
Rl7e._R2s 

(Sg) 

---Rt7dH 

(Sf) 

-----R11~ 

(5h) 

wherein R12, R13 and R25 are the same as defined above, R11c is the same groups 

15 for Rl7 but having at least one carboxyl group on the heterocyclic group, Rl7d 

is the same groups for Rl7 but having at least one-CONR12R13 (Rl2 and R13 

are the same as defined above) on the heterocyclic group, and R17e is the same 

groups for R17 but having at least one-CH2NR12Rl3 (R12 and R13 are the same 

as defined above) on the heterocyclic group. 

20 The reaction of the compound (Sd) and the compound (36) is carried out 

under the same conditions as those in the reaction of the compound (1 b) and 

the compound (5) in the above Reaction Scheme-2. 

The reactions of converting the compound (Se) into the compound (Sf), 

and convening the compound (5g) into the compound (5h), are carried out 
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under the same conditions as those in the reaction of converting the compound 

(Sb) into the compound (Sc) in the above Reaction Scheme-13. 

The reaction of converting the compound (Se) into the compound (Sg) is 

carried out by reduction with using a hydrogenation agent. The hydrogenation 

5 agent may be, for example, lithium aluminum hydride, sodium borohydride, 

diboran, etc., and is used at least in an equimolar amount, preferably in an 

amount of 1 to 15 moles, to 1 mole of the starting compound. The reduction is 

carried out in a suitable solvent such as water, a lower aJcohol (e.g., methanol, 

ethanol, isopropanol, etc.), ethers (e.g., tetrahydrofuran, diethyl ether, 

10 diisopropyl ether, diglyme, etc.), or a mixture of these solvents. The reaction is 

usually carried out at a temperature of -60°C top l S0°C, preferably at a 

temperature of -30°C to I00°C, for about 10 minutes to 5 hours. When lithium 

aluminum hydride or diboran is used as a hydrogenating agent, an anhydrous 

solvent such as tetrahydrofuran, diethyl ether, diisopropyl ether, diglyme, etc. 

15 may be preferably used. 

Reaction Scheme-i 5 

Ri1r_R2s 

(Si) 

R17g_R25 

. (5j) 

---Rl7gH 

(Sk) 

20 wherein R12, R13 and R25 are the same as defined above, Rl7f is the same groups 

for R17 but having at least one halogen-substituted lower alkyl group on the 

heterocyclic group. and R17g is the same groups for Rl7 but having at least one 

-B'-NR12RJ3 (B' is a lower alkylene group, Rl2, R13 are the same as defined 

above) on the heterocyclic group. 
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The reaction of the compound (Si) and the compound (36) is carried out 

under the same conditions as those in the reaction of the compound (li) and the 

compound (22) in the above Reaction Scheme-6. 

The reaction of converting the compound (5j) into the compound (Sk) is 

5 carried out under the same conditions as those in the reaction of converting the 

compound (Sb) into the compound (Sc) in the above Reaction Scheme-13. 

10 

The compound of the fonnula (1) wherein R6 is a group of the formula: 

wherein R l lb, p and R 1 la are the same as defined above, and showing a trans-

configuration at the double bond of the above formula may be isomerized into a 

cis-compound at the corresponding double bond by being exposed to sunlight, 

a suitable solvent. The solvent m~y be the same solvents used in the reaction of 

15 the carboxylic halide and the amine compound (5) in the reactions of the 

compound (lb) and the compound (5) in the above Reaction Scheme-2. The 

reaction is carried out at a temperature of O"C to 1o·c, preferably at o·c to 

room temperature, for about l to 10 hours. 

Among the starting compounds (32) used in the Reaction Scheme-I I, 

20 some compounds (32) are prepared by the following process. 
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wherein RS, m, A', M and R24 are the same as defined above, and R26 and R27 

are the same or different and each are a lower alkyl group. 

The compound of converting the compound (37) into the compound 

10 (38) is carried out in the presence of a basic compound in a suitable solvent. 

The solvent may be, for example, water, lower alcohols (e.g., methanol, ethanol, 

isopropanoJ, etc.}, ketones (e.g., acetone, methyl ethyl ketone, etc.), halogenated 

hydrocarbons (e.g., dichloromethane, chlorofonn, carbon tetrachloride, etc.), 

ethers (e.g., dioxane, tetrahydrofuran, ethylene glycol dimethyl ether, etc.), or a 

15 mixture of these solvents. The basic compound may be, for example, an alkali 

metal carbonate (e.g., sodium carbonat~ potassium carbonate, etc.), or an alkali 

metal hydroxide (e.g., sodium hydroxide, potassium hydroxide, calcium 

hydroxide, lithium hydroxide, etc.), etc. The reaction is usually carried out at 

room temperature to about 200°C9 preferably at room temperature to about 

20 iso·c. for about 10 minutes to about 25 hours. 

The reaction of the compound (38) and the compound (28) is carried out 

under the same conditions as those in the reaction of the compound (27) and 

the compound (28) in the above Reaction· Scheme-IO. 

The each step of the above Reaction Scheme-16 can be carried out in 

25 one-pot system without isolating the compound (38) from the reaction system. 
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Reaction Scheme-17 

5 

wherein Rl, R2, R4, RS, R6, s, T, u, q, Zand A are the same as defined above, R5e 

is a lower alkenyloxy group, and R5f is a hydroxy group. 

The reaction of converting the compound (lo) into the compound (lp) is 

10 carried out in the presence of a catalyst and an acid in a suitable solvent. The 

solvent may be, for example, water, acetic acid, alcohols (e.g., methanol, ethanol, 

isopropanol, etc.), hydrocarbons (e.g., hexane, cyclohexane, etc.}, ethers (e.g., 

dioxane, tetrahydrorfuran, diethyl ether, ethylene glycol dimethyl ether, etc.), 

esters (e.g., ethyl acetate, methyl acetate, etc.), aprotic polar solvents (e.g., 

15 dimethylfonnamide, etc.), or a mixture of these solvents. The catalyst may be, for 

example, palladium, palladium black, palladium hydroxide, palladium hydroxide­

carbon, palladium-carbon, platinum, platinum oxide, copper cromite, Raney 

nickel, etc. The acid includes, for example, organic acids such as p-toluene­

sulfonic acid, etc. The catalyst is used in an amount of 0.02 to 1 time of the 

20 amount of the compound (lo). The acid is usua11y used in a catalytic amount. 

The reaction is usually carried out at a temperature of -20°C to about lS0°Ct 

preferably at a temperature of o·c to about 120°C, for about 0.5 to about 20 

hours. 
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Reaction Scheme-18 

g s ~ g .5 g (R.5) 
CH3~(R )m X-A'-CR24 CH3~R >in XCH2~ m 

~, ~ - I g 
~ ZH · c2s> ~ 1 z-A'-~24 ~ z-A'-CR24 

(39) (40) (41) 

(R21)3P 

(18) 

(19a) 

HOOC--CH=Cil-~(R'>., !;> R' -0-1 
------ ~Z-A'-C-N-(T}u ~ ~ R2 

(44) 

OHC·COOH 

(lq) 

wherein T, u, Rl, R2, R4, A', Z, RS, m, R2l, R24 and X are the same as defined 

above. 

The reaction of the compound (39) and the compound {28) is carried out 

20 under the sam~ conditions as those in the reaction of the compound (Ii) and the 

compound (22) in the above Reaction Scheme-6. 

The reaction of converting the compound (40) into the compound (41) is 

carried out under the same conditions as those in the reaction of converting the 

compound (16) into the compound (17) in the above Reaction Scheme-5. 

25 The reaction of the compound (41) and the compound (18) is carried out 

-~··-· ·--··'·'···-- --------
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under the same conditions as those in the reaction of the compound (I 7) and 

the compound (18) in the above Reaction Scheme-5. 

The reaction of converting the compound { 42) wherein R24 is a lower 

alkoxy group into the compound (43) is carried out under the same conditions 

5 as those in the reaction of converting the compound ( 1 d) into the compound 

(le) in the above Reaction Scheme-4. 

The reaction of converting the compound (42) wherein R24 is a phenyl­

Jower alkoxy group into the compound (43) is carried out under the same 

conditions as those in the reaction of converting the compound (5b) into the 

10 compound·(Sc) in the above Reaction Scheme-:13. 

The reaction of the compound (43) and the compound (24) is carried out 

under the same conditions as those in the reaction of the compound (lb) and 

the compound (5) in the above Reaction Scheme-2. 

The reaction of the compound (19a) and the compound (44) is earned 

15 out in a suitable solvent in the presence of a basic compound, at 0°C to 150°C, 

preferably at room temperature to about lOO"C, for about 0.5 to 8 hours. The 

solvent may be any solvent which does not disturb the reaction, and may be 

water, alcohols (e.g., methanol, ethanol, isopropanol, etc.), aromatic hydro­

carbons (e.g., benzene, toluene, xylene, etc.), ethers (e.g., diethyl ether, 

20 tetrahydrofuran, dioxane~ diglyme, monoglyme, etc.), halogenated hydrocarbons 

(e.g., dichloromethane, chloroform, carbon tetrachloride, etc.), polar solvents 

(e.g., dimethylfonnamide, dimethylsulfoxide, hexamethyJphosphoric triamide, 

etc.), or a mixture of these solvents. The compound (44) is usually used at least 

in an equimolar amount, preferably in an amount of 1 to 5 moles, to 1 mole of the 
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compound (19a). The basic compound may be the same basic compounds 

which are used in the reaction of the compound (6) and the compound (7) in 

the above Reaction Scheme-3. The starting compound (9) can be prepared, for 

example, by the process in Reaction Scheme-19 or-20, as explained below. 

5 Reaction Scbeme-19 

10 

(24) 
I 

(Rs)m rf-1 
&~4 

Z-A'-C-N-CT>u.L!.. ~ R2 
9 s 

0 · (9a) 

wherein T, u, Rl, R2, R4, A', Z, R5. m, X. R24 and Rl9 are the same as defined 

15 above. 

The reaction of the compound ( 45) and the compound (28) is carried out 

under the same conditions as those in the reaction of the compound (Ii) and the 

compound (22) in the above Reaction Scheme-6. 

The reaction of converting the compound (46) wherein R24 is a lower 

20 alkoxy group into the compound (47) is carried out under the same conditions 

as those in the reaction of converting the compound (ld) into the compound 

(le) in the above Reaction Scheme-4. 

The reaction of converting the compound (46) wherein R24 is a phenyl· 

lower alkoxy group into the compound (47) is carried out under the same 



W098/04536 

93 

conditions as those in the reaction of converting the compound (Sb) into the 

compound (Sc) in the above Reaction Scheme-13. 

The reaction of the compound (47) and the compound (24) is carried out 

under the same conditions as those in the reaction of the compound (1 b) and 

S the compound (S) in the above Reaction Scheme-2. 

Reaction Scheme-20 

10 

/COOH (Rs) 

e/ll<Rs>m _c_"_2_'c_oo_H_ lf/(51. ____ IL'/[" ;iCH2COOH 

~CHO (49) . ~"CH=CH-COOH ~....._ 
u 0 0 ~~ 
0 (48) (50) 

15 

. l . 
{Rs) · ~(R5)m ~ m CH2=CHCOR19a ~ I ~ .. F (52) .. Cll=CH-CORI .. fr/.'op3 YR 

0 0 0 
(Sl) (53) 

wherein Rl9, RS and mare the same as defined above, Rl9a is a lower alkoxy 

group. 

The reaction of ~e compound (48) and the compound (49) is carried out 

20 in a suitable solvent in the presence of a basic compound. The solvents and the 

basic compounds are the same ones which are used in the reaction of the 

compound (6) and the compound (7) in the above Reaction Scheme-3. The 

compound (49) is usually used at least in an equimoJar amount, preferably in an 

amount of 1to3 moles, to 1 mole of the compound (48). The reaction is usually 

25 carried out at room temperature to 200°C, preferably at room temperature to 
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about 150°C, for about 1 to about 60 hours. 

The reaction of converting the compound (50) into the compound (9b) is 

carried out under the same conditions as those in the reaction of converting the 

compound (Sb) into Ute compound (Sc) in the above Reaction Scheme-13. 

5 The reaction of the compound (51) and the compound (52) is carried out 

in a suitable solvent in the presence of a basic compound and a catalyst. The 

solvent includes, for example, ethers (e.g .• diethyl ether. tetrahydrofuran, 

dioxane, monoglyme, diglyme. etc.), aromatic hydrocarbons (e.g., benzene, 

toluene, xylene, etc.), aliphatic hydrocarbons (e.g., n-hexane, heptane, cyclo-

10 hexane, etc.), dimethylformamide, dimethylsulfoxide, hexamethylphosphoric 

triamide, or a mixture of these solvents. The basic compound may be the same 

ones which are used in the reaction of the compound (lb) and the compound 

(5) using a carboxylic halide in the above Reaction Scheme-2. The catalyst 

includes, for example, palladium chloride, tetrakis(triphenylphosphine)palladium, 

15 palladium acetate, l,3~bis(diphenylphosphino)propane,-or a mixture of these 

solvents. The reaction is usually carried out at o·c to 2oo·c, preferably at room 

te~perature to about lS0°C, for about 1 to about 20 hours. The compound (52) 

is usually used at least in an equimolar amount, preferably in an amount of 1 to 

l 0 moles, to 1 mole of the compound (51 ), The basic compound is usually used 

20 at least in an equimolar amount, preferably in an amount of 1 to 3 moles, to I 

mole of the compound (51). The catalyst is used at least in an excess amount of 

the compound (51 ). 

The reaction of converting the compound (53) into the compound (50) is 

carried out under the same conditions as those in the reaction of converting the 

25 compound (1 d) into the compound (1 e) in the above Reaction Scheme-4. 
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Reaction Scbeme-21 

5 

(10a) 
(Ir) 

wherein T, u, RS, q, R18, Rl, R2, R4, A, Z, sand Ware the same as defined above, 

R5q is an amino group having optionally a lower alkyl substituent, and a group: 

10 -C(O)CH2-P(O)(Rl8h and a group: -R5q are positioned each other at onho-

position. 

The reaction of the compound (lOa} and the compound (44) is carried 

out under the same conditions as those in the reaction of the compound (10) 

and the compound (12) in the above Reaction Scheme-3. 

15 The compound (lr) wherein Wis a group of the fonnula: + ,.....R29b _ 

-N, 29b X 
R 

wherein R29b and X- are the same as defined above) can be obtained by treating 

with a hydrohalogenic acid such as hydrochloric acid, hydrobrornic acid; etc., 

after the reaction is complete. 
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Reaction Scheme-22 

(lw) (It) 

wherein Rl, R2, T, u, R4 R16, R18 and R22 are the same as defined above. 

The reaction of the compound (54) and the compound (12) is carried out 

under the same conditions as those in the reaction of the compound (10) and 

15 the compound (12) in the above Reaction Scheme-3. 

The reaction of converting the compound (ls) wherein R16 is a lower 

alkoxy group into the compound (lt) is carried out under the same conditions as 

those in the reaction of converting the compound (ld) into the compound (le) 

in the above Reaction Scheme-4. 

20 The reaction of the compound (54) and the compound (20) is canied out 

under the same conditions as those in the reaction of the compound (10) and 

the compound (20) in the above Reaction Scheme-3. 

The starting compound (54) is prepared, for example, by the following 

process. 
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Reaction Scheme-23 

R 1 l) Halogenation 

HOOC-t§_ 2 
S R 2) MN3 (55) 

(58) 
s 

(58a) 

10 wherein RI, R2, M, R19 and Rl8 are the same as defined above. 

The halogenation reaction of the compound (58) is carried out under 

conventional halogenation conditions which are employed in the halogenation 

reaction of a carbo~ylic acid: The reaction of the carboxylic acid halide . 

compound of the compound (58) and the compound (55) is carried out in the 

1 S presence or absence of a basic compound in a suitable solvent. The solvent 

includes, for example, halogenated hydrocarbons {e.g., methylene chloride, 

chloroform, etc.), aromatic hydrocarbons (e.g., benzene, toluene, xylene, etc.), 

ethers (e.g., diethyl ether, tetrahydrofuran, dimethoxyethane, etc.), esters {e.g., 

methyl acetate, ethyl acetate, etc.), aprotic polar solvents (e.g., N,N-dimethyl-

20 formamide, dimethylsulfoxide, hexamethylphosphoric triamide, etc.), alcohols 

(e.g., methanol, ethanol, propanol, butanol, 3·methoxy-1 ·butanol, ethyl­

cellosolve, methylcellosolve, et), pyridine, acetone, acetonitrile. water, or a 

mixture of these solvents. The basic compound includes, for example, organic 

basic compounds such as triethylamine, trimethylamine, pyridine, dimethyl-

25 aniline, N-methylmorpholine, DBN, DBU, DARCO, etc., or inorganic basic 
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compounds such as potassium carbonate, sodium carbonate, potassium hydride, 

sodium hydride, potassium hydroxide, sodium hydroxide, silver carbonate, 

sodium metboxide, sodium ethoxide, etc. The compound (55) is used at least in 

an equimolar amount, preferably in an amount of 1 to 3 moles, to I mole of the 

5 carboxylic acid halide compound of the compound (58). The reaction is usually 

carried out at -30°C to about l80°C, preferably at o·c to about 150°C, for 

about 5 minutes to about 30 hours. 

The reaction of the compound {58a) and the compound {56) is carried 

out in a suitable solvent, or without a solvent, at 0°C to about 200°C, preferably 

10 at room temperature to about 150°C. The solvent may be the same solvents 

used in the above reaction of the carboxylic halide of the compound {58) and 

the compound (55). The compound (56) is used at least in an equimolar amount, 

preferably in an amount of 1 to 1.5 mole, to 1 mole of the compound (58a). The 

reaction is carried out for about 1 hour to about 5 hours. 

15 The reaction of the compound (58b) and the compound (7) is carried out 

20 

25 

under the same conditions as those in the reaction of the compound (9) and the 

compound (7) in the above Reaction Scheme-3. ' 

Reaction Scheme-24 

(lu) 

(lv) 
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wherein Rl, R2, R4, Rllb, T, u and Rl7 are the same as defined above. 

The reaction of the compound (l u) and the compound (5) is carried out 

under the same conditions as those in the reaction of the compound (1 b) and 

the compound (5) in the above Reaction Scheme-2. The starting compound 

5 (24) can be prepared, for example, by the method of Reaction Scheme-25, as 

explained below. 

10 

Reaction Scl\eme-25 

- - H - R30-o-:r-'( ~ R2 ---- -T-l.(Nj_R2 Hv-1-1(
8
_)).... R2 S S 

(62) 
~~ ~ij 0 

Rl 

H2N-4R2 

(24a) 

(63) 

15 wherein Rl, R2, M, X and Tare the same as defined above, and R30 is a lower 

alkylsu)fonyl group. 

The reaction of the compound (59) and the compound (60) is earned out 

under the same conditions as those in the reaction of the compound (li) and the 

compound (22) in the above Reaction Scheme-6. The reaction of the 

20 compound (61) and the compound (62) is carried out under the same conditions 

as those in the reaction of the compound (1 i) and the compound (22) in the 

above Reaction Scheme-6. 

The reaction of converting the compound (63) into the compound (24a) 

is canied out by treating the compound (63) with hydrazine in a suitable 



W098/04536 PCTl.JP97/02fi09 

100 

solvent, or hydrolyzing the compound (63). The solvent used in the reaction 

with hydrazine may be, in addition to water, the same solvents used in the 

reaction using a carboxy1ic acid halide in the reaction of the compound (lb) and 

the compound (5) in Reaction Scheme-2. The reaction is usually carried out at 

S room temperature to about 120°C, preferably at o·c to about 1oo·c, for about 

0.5 hour to about 5 hours. The hydrazine is usually used at least in an 

equimolar amount, preferably in an amount of 1 to 6 moles, to 1 mole of the 

compound (63). 

The hydrolysis is carried out in a suitable solvent or without a solvent in 

10 the presence of an acid or a basic compound. The solvent includes, for example, 

water, lower alcohols (e.g., methanol, ethanol, isopropanol, etc.), ketones (e.g., 

acetone. methyl ethyl ketone, etc.), ethers (e.g., diethyl ether, dioxane, tetra­

hydrofuran, ethylene glycol dimethyl ether, etc.), fatty acids (e.g., acetic acid, 

formic acid, etc.), or a mixture of these solvents. The acid includes, for example, 

l S mineral acids (e.g .• hydrochloric acid, hydrobromic acid, etc.), organic acids (e.g .• 

formic acid, acetic acid, aromatic sulfonic acids, etc.). The basic compound 

includes, for example, an alkali metal carbonate (e.g., sodium carbonate, 

potassium carbonate, etc.), an alkali metal or alkaline earth metal hydroxide (e.g., 

sodium hydroxide, potassium hydroxide, calcium hydroxide, etc.). The reaction 

20 is usually carried out at room temperature to about 200°C, preferably at room 

temperature to about tso·c, for about 10 minutes to about 25 hours. 

Among the desired compounds (1) of the present invention, the 

compounds having an acidic group can easily be converted into salts by 

treating them with a pharmaceutically acceptable basic compound. The basic 

25 compound includes, for example, an alkali metal hydroxide such as sodium 
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hydroxide, potassium hydroxide, lithium hydroxide, calcium hydroxide, etc., an 

alkali metal carbonate such as sodi_um carbonate, etc., an alkaU metal hydrogen 

carbonate such as potassium hydrogen carbonate, an alkali metal alkoxide such 

as sodium methylate, potassium ethylate, and the like. 

5 Besides, among the desired compounds (1) of the present invention, the 

compounds having a basic group can easily be converted into acid addition 

salts thereof by treating them with a pharmaceutically acceptable acid. The acid 

includes, for example, inorganic acids {e.g. sulfuric acid, nitric acid, hydrochloric 

acid, hydrobromic acid, etc.). and organic acids (e.g. acetic acid, p-toluene-

10 suJfonic acid, ethanesulfonic acid, oxalic acid, maleic·acid, fumaric acid, citric 

acid, succinic acid, benzoic acid, etc.). These salts can be also used as an active 

ingredient of the pharmaceutical composition of the present invention as well as 

the compound (1) in a free form. In addition, the compounds of the present 

invention also include stereoisomers and optical isomers, and these isomers are 

15 also used as an active ingredie~t. 

The desired compound obtained in the above Reaction Schemes can 

easily be isolated and purified by conventional isolation methods from the 

reaction system. The isola~io~ methods are, for example, distillation method, 

recrystallization method, column chromatography, ion exchange chromato-

20 graphy, gel chromatography, affinity chromatography, preparative thin layer 

chromatography, extraction with soJvent, dilution method, and the like. 

The compounds ( 1) of the present invention are usefuJ as a protein kinase 

inhibitor, and can be used in the form of a conventional pharmaceutical 

preparation. The preparation is prepared by using conventional diluents or 

25 carriers such as fillers, thickening agents, binders, wetting agent, disintegrators. 
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surfactants, lubricants, and the like. The pharmaceutical preparations can be 

selected from various forms in accordance with the desired utilities, and the 

representative forms are tablets, pills, powders, solutions, suspensions, emulsions, 

granules, capsules, suppositories, injections (solutions, suspensions, etc.), and the 

5 like. In order to fonn in tablets, there are used carriers such as vehicles (e.g. 

lactose, white sugar, sodium chloride, glucose, urea, starch, calcium carbonate, 

kaolin, crystalline cellulose, silicic acid, etc.), binders (e.g. water, ethanol, 

propanol, simple syrup, glucose solution, starch solution, gelatin solution, 

carboxymethyl cellulose, shellac, methyl cellulose, potassium phosphate, 

10 polyvinylpyrrolidone, etc.), disintegrators (e.g. dry starch, sodium alginate, agar 

powder, laminaran powder, sodium hy4rogen carbonate, calcium carbonate, 

polyoxyethylene sorbitan fatty acid esters, sodium laurylsulfate, stearic 

monoglyceride, starches, lactose, etc.). disintegration inhibitors (e.g. white sugar. 

stearin, cacao butter, hydrogenated oils, etc.), absmption pl'(>moters (e.g. 

15 quaternary ammonium base, sodium laurylsulfate, etc.), wetting agents (e.g. 

glycerin, starches, etc.), adsorbents (e.g. starches, lactose, kaolin~ bentonite, 

colloidal silicates, etc.), lubricants (e.g. purified talc, stearates, boric acid powder, 

polyethylene glycol, etc.), and the like. Moreover, the tablets may also be in the 

form of a conventional coated tablet, such as sugar-coated tablets, gelati~-

20 coated tablets, enteric coated tablets, film· coating tablets, or double or multiple 

layer tablets. In the preparation of pills, the earners may be conventional ones, 

and include, for example, vehicles (e.g. glucose, lactose, starches, cacao butter, 

hydrogenated vegetable oils, kaolin, talc, etc.), binders (e.g. gum arabic powder, 

tragacanth powder, gelatin, ethanol, etc.), disintegratots (e.g. laminaran, agar, 

25 etc.), and the like. In the preparation of suppositories, the carriers may be 
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conventional ones, and include, for example, polyethylene glycol, cacao butter, 

higher alcohols, higher alcohol esters, gelatin, semi-synthetic glycerides, and the 

like. The capsules are prepared by mixing the active compound with a 

conventional carrier, and fulfilling the mixture into hard gelatin capsules or soft 

5 capsules. In the preparation of injections, the solutions and suspensions are 

sterilized and are preferably made isotonic with the blood. In the preparation of 

these solutions, emulsions and suspensions, there are used conventional 

diluents, such as water, ethyl alcohol, macrogol, propylene glycol, ethoxylated 

isostearyl alcohol, polyoxylated isostearyl alcohol, polyoxyethylene sorbitan 

10 fatty acid esters, and the like. In this case, the pharmaceutical preparations may 

also be incorporated with sodium chloride, glucose, or glycerin in an amount 

sufficient to make them isotonic, and may also be incorporated with 

conventional solubilizers, buffers, anesthetizing agents. Besides, the 

phannaceutical preparations may optionally be incorporated with coloring 

15 agents, preservatives, perfumes, flavors, sweetening agents, and other 

medicaments, if required. 

The amount of the desired compound (1) of the present invention or a 

salt thereof to be incorporated into the pharmaceutical preparation is not 

specified but may be selected from a broad range, but usually, it is preferably in 

20 the range of about 1 to 70 % by weight, preferably in the range of about 5 to 50 

% by weight. 

The pharmaceutical preparation of the present invention may be 

administered in any method, and the suitable method for administration may be 

determined in accordance with various fonns of preparations, ages, sexes and 

25 other conditions of the patients, the degree of severity of diseases, and the like. 
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For example, tablets, pills, solutions, suspensions, emulsions, granules and 

capsules are administered orally. Injections are intravenously administered 

alone or together with a conventional auxiliary liquid (e.g. glucose, amino acid 

solutions), and further are optionally administered alone in intramuscular, 

5 intracutaneous, subcutaneoust or intraperitoneal route, if required. 

Suppositories are administered in intrarectal route. 

The dosage of the pharmaceutical preparation of the present invention 

may be selected in· accordance with the usage, ages, sexes and other conditions 

of the patients, the degree of severity of the diseases, and the like. but it is 

10 usually in the range of about 0.6 to 50 mg of the compound (1) or a salt thereof 

per 1 kg of body weight of the patient per day. The active compound is 

contained in an amount of about 10 to 1000 mg per one unit of the dosage form. 
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BEST MODE FOR CARRYING OUTTHB INVENTION 

The present invention is illustrated in more detail by the following 

Preparations of pharmaceutical composition, Reference Examples of processes 

for preparing the starting compounds to be used for preparing the desired 

5 compounds of the present invention, and Examples of processes for preparing 

the desired compounds, and Experiment of the activities of the desired 

compounds of the present invention. 

10 

15 

20 

Preparation 1 

Film coated tablets are prepared from the following components. 

Components Amount 

2-(2-Methoxy-4-{ 3-[ 4-( 4-methyl-1-piperazinyl)-
1-piperidinylcarbonyl]acryloyl} phenoxymethyl-
carbony ]amino Jbenzothiazole 150 g 

Avicel (trade mark of microcrystalline ceJlulose. 
manufactured by Asahi Chemical Industry, Co., Ltd.) 40g 

Com starch 30 g 

Magnesium stearate 2g 

Hydroxypropyl methylcellu1ose 10 g 

Polyethylene glycol-6000 3g 

Castor oil 40 g 

Ethanol 40 g 

The active compound of the present invention, Avicel, com starch and 

magnesium stearate are mixed and kneaded, and the mixture is tabletted by 

using a conventional pounder (R 10 mm) for sugar coating. The tablets thus 

25 obtained are coated with a film coating agent consisting of hydroxypropyl 
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methylceJJulose, polyethylene glycol-6000, castor oil and ethanol to give film 

coated tablets. 

Prxparation 2 

Tablets are prepared from·the following components. 

5 Components Amount 

2-[3-Methoxy-4-{ 3-(4-(3,4-dimethyl-1-piperazinyl)-

1-piperidinylcarbonyl]acryloyl }phenoxymethyl-

carbonylamino]be~zimidazole 150 g 

Citric acid l.Og 

10 Lactose 33.5 g 

Dicalcium phosphate 70.0 g 

Pullonic F-68 30.0 g 

Sodium laurylsulfate 15.0 g 

Polyvinylpyrrolidone 15.0g 

15 Polyethylene glycol (Carbowax 1500) 4.5 g 

Polyethylene glycol (Carbowax 6000) 45.0 g 

Com starch 30.0 g 

Dry sodium stearate 3.0 g 

Dry magnesium stearate 3.0 g 

20 Ethanol q.s. 

The· active compound of the present invention, citric acid, lactose, 

dicalcium phosphate, Pullonic F-68 and sodium laurylsulfate are mixed. 

The mixture is screened with No. 60 screen and is granulated with an 

alcohol solution containing polyvinylpyrrolidone, Carbowax 1500 and 6000. If 

25 required, an alcohol is added thereto so that the powder mixture is made a paste-
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like mass. Com starch is added to the mixture and the mixture is continuously 

mixed to form unifonn particles. The resulting particles are passed through No. 

10 screen and entered into a tray and then dried in an oven at 100°C for 12 to 

14 hours. The dried particles are screened with No. 16 screen and thereto are 

5 added dry sodium laurylsulfate and dry magnesium stearate, and the mixture is 

tabletted to form the desired shape. 

The core tablets thus prepared are vanished and dusted with talc in order 

to guard from wetting. Undercoating is applied to the core tablets. In order to 

administer the tablets orally, the core tablets are vanished several times. In order 

10 to give round shape and smooth surface to the tablets, further undercoating and 

coating with lubricant are applied thereto. The tablets are further coated with a 

coloring coating material until the desired colored tablets are obtained. After 

drying, the coated tablets are polished to obtain the desired tablets having 

uniform gloss. 

15 · Preparation 3 

An injection preparation is prepared from the following components. 

Components 

2-{ 2-(3-Morpholinopropyl)-4-[3-( 4-pyridyl)acryloyl }­

phenoxymethy lcarbonylamino} benzothiazole 

20 Polyethylene glycol (molecular weight: 4000) 

Sodium chloride 

Polyoxyethylene sorbitan monooJeate 

Sodium metabisulfite 

Methyl-paraben 

25 Propyl-paraben 

Amo not 

5g 

0.3 g 

0.9 g 

0.4g 

0.1 g 

0.18 g 

0.02 g 
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Distilled water for injection 10.0ml 

The above parabens, sodium metabisulfite and sodium chloride are 

dissolved with stirring in distilled water of half volume of the above at 80°C. 

The solution thus obtained is cooled to 400C, and the active compound of the 

· S present invention and further polyethylene glycol and polyoxyethylene 

sorbitan monooleate are dissolved in the above solution. To the solution is 

added distilled water for injection to adjust to the desired volume, and the 

solution is sterilized by filtering with an appropriate filter paper to give an 

injection preparation. 

10 Reference Example l 

A solution of o-isopropylphenol (39 .5 g), potassium carbonate (40 g) and 

ethyl tt-bromoacetate (40 ml) in dimethylformamide (300 ml) is heated with 

stimng at so·c for 8 hours. To the mixture is added water, and the mixture is 

C?Ctracted with ethyl acetate. The extract is washed with water, dried, and 

15 concentrated under reduced pressure to remove the solvent. The residue thus 

obtained is dissolved in a solution of sodium hydroxide (20 g) in water (300 ml) 

and ethanol (200 ml), and the mixture is refluxed for 1.5 hour. After cooling, the 

mixture is acidified with cone. hydrochloric acid, and the precipitated crystals 

are collected by filtrati~n to give a-(2-isopropylphenoxy)acetic acid (37 g). 

20 White powder 

lH-NMR (CDC13) 3ppm: 1.24 (6H, d, J=7Hz), 3.39 (IH, sept, J=7Hz), 4.69 

(2H, s), 6.75 (lH, dd, J=lHz, J=8Hz), 6.95-7.3 (3H, m) 

Reference Example 2 

A solution of a-(2-isopropylphenoxy)acetic acid (13.1 g) in thionyl 
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chloride (30 ml) is refluxed for 30 minutes. The mixture is concentrated under 

reduce pressure to remove the excess thionyl chloride, and the resultant is 

dissolved in dichloromethane (50 ml). The mixture is added dropwise into a 

solution of 2-aminobenzothiazole (9 .1 g) and pyridine (7 .2 ml) in clichloro-

5 methane (100 ml) under ice-cooling. The mixture is stirred at the same 

temperature for five. hours, and then washed with water, dried, and concentrated 

under reduced pressure. To the residue is added ethanol to give 2-(2-isopropyl­

phenoxymethylcarbonylamino ~benzothiazole (16.66 g). 

Yellow powder 

10 lH-NMR (CDCI3) Sppm: 1.32 {6H, d, J=7Hz) 3.43 (lH, sept, J=7Hz), 4.78 

(2H, s), 6.85 (lH, dd, J=lHz, J=8Hz), 7.0-7.55 (SH, m), 7.8-7.9 (2H, m), 9.74 (lH, 

hr) 

Reference Example 3 

To a solution of dimethyl methylphosphonate(19.5 ml) in ~hydrous 

15 tetrahydrofuran (300 ml) is added a 1.72 M solution of n-butyl lithium inn­

bexane (107 ml) at -S0°C. Thirty minutes later, to the mixture is added in 

portions 2-(2-methoxy-4-fonnylphenoxymethylcarbonylamino)benzothiazole 

(20.S g) under nitrogen atmosphere. The mixture is stirred at -so·c for one 

hour, and thereto is added water. The mixture is acidified with cone. hydro-

20 chloric acid, and extracted with ethyl acetate. The extract is washed with water, 

dried and concentrated under reduced pressure. The residue is purified by silica 

gel column chromatography (solvent; dichJoromethane:methanoJ = 200: 1 -+ 

30:1) to give dimethyl {2-[3-methoxy-4-(2-benzothiazolylaminocarbonyl­

methoxy)phenyl]-2-hydroxyethyl }phosphonate (19.0 g). 
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lH-NMR (CDCI3) 8ppm: 2.05-2.35 (2H, m), 3.73, 3.76, 3.78 and 3.81 (6H, 

each s), 3.98 (2H, d, l=2.5Hz), 4.01 (3H, s), 4.77 (2H, s), 5.0-5.15 (lH, m), 6.90 

(lH, dd, J=2Hz,J=8Hz), 6.98 (IH, cl, J=8Hz), 7.07 (lH, cl, J=2Hz), 7.25-7.5 (2H, 

m), 7.8-7.9 (2H, m), 10.66 (lH, br) 

5 To a solution of dimethyl {2-[3-methoxy-4-(2-benzothiazolylamino-

carbonylmethoxy)phenyl]-2-hydroxyethyl}phosphonate (19.0 g) in chlorofonn 

(300 mJ) is added active manganese dioxide (17. 7 g), and the mixture is refluxed 

for three hours. To the mixture is additionally added active manganese dioxide 

(18 g), and the mixture is refluxed for three hours. To the mixture is further 

10 added active manganese dioxide (20 g), and the mixture is refluxed for three 

hours. The manganese dioxide is collected by filtration, and washed with 

chloroform. The filtrate and the washings are combined and concentrated under 

reduced pressure to remove the chloroform. The residue is purified by silica gel 

column chromatography (solvent; dichloromethane:methanol = 200:1--+ 50:1) 

15 to give dimethyl {[3-methoxy-4-(2-benzothiazolylaminocarbonylmethoxy)­

benzoyl]methyl}phosphonate (7.76 g). 

White powder 

lH-NMR (CDC13) 8ppm: 3.62 (2H, d, J=22.5Hz), 3. 79 (6H, d, J=l l .2Hz), 

4.04 (3H, s),4.85 (2H, s), 7.02 (lH, d, J=S.SHz),7.3-7.55 (2H, m), 7.6-7.7 (2H, m), 

20 7.8-7.9 (2H, m), 10.31 (lH, br) 

Reference Example 4 

To a solution of chloroacetyl chloride (10.0 ml} in anhydrous 1,2-dichloro­

ethane (250 ml) is added aluminum chloride (12 g) at room temperature, and the 

mixture is stirred for 20 minutes. To the mixture is added at once 2-(2-isopropyl-
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· phenoxymethylcarbonylamino)benzothiazole (20 g), and the mixture is stirred 

at room temperature for one hour. The reaction mixture is poured into water, 

and thereto is added n-hexane. The precipitates are collected by filtration, 

washed with water, and dried to give 2-[2-isopropyl-4-(2-chloroacetyl)phenoxy-

5 methylcarbonylamino]benzothiazole (25.9 g). 

White powder 

lH-NMR (DMSO~ Sppm: 1.24 (6H, d, J=7Hz}, 3.38 (lH, m), 5.12 (4H, s), 

7.01 (IH, d, J=9Hz), 7.25-7.55 (2H, m), 7.7-7.95 {3H, m). 7.97 {lH, d, J=8Hz), 

13.00 (lH, br) 

10 Reference Example 5 

A suspension of 2-[2-isopropyl-4-(2-chloroacetyl)phenoxymethyl­

carbonylamino]benzimidazole (4.0 g) and triphenylphosphine (2.8 g) in 

chloroform (100 ml) is refluxed for 7 hours. The reaction 'mixture is 

concentrated under reduced pressure, and the residue is crystallized from 

15 dichloromethane-diethyl ether to give [3-isopropyl-4-(2-benzothiazolyJ-

aminocarbonylmethoxy)benzoyl]methyltriphenylphosphonium chloride (3.8 g). 

lH-NMR (DMSO-~ 8ppm: 1.23 (6H, d, J=7Hz). 3.40 (lH, m), 5.18 (2H, s}, 

6.19 (2H, d, l=l3.5Hz), 7.09 (lH, d, J=9Hz), 7.25-7.5 (2H, m), 7.6-8.05 (19H, m), 

12.77 (lH, s) 

20 To a solution of [3-isopropyl-4-(2-benzothiazolylaminocarbonyl-

methoxy)benzoyl]methyltriphenylphosphonium chloride (3.3 g) in methanol 

(50 mJ) is added DBU (1 ml), and the mixture is stirred at room temperature for 

two hours. The precipitated crystals are collected by filtration. washed with 

methanol, and dried to give [3-isopropyl-4-(2-benzothiazolylaminocarbonyl-
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methoxy )benzoyl]methylenetriphenylphospborane (2.27 g). 

White powder 

1H-NMR (CDC13) Sppm: 1.32 (6H, d, J=7Hz), 3.42 (lH, sept, J=7Hz), 4.2-

4.6 (lH, m), 4.73 (2H, s), 6.75 (lH, d, =8.SHz), 7.25-8.0 (21H, m), 10.01 (lH, br) 

5 Using the suitable starting compounds, the following compound is 

obtained in t~e same manner as in Reference Example 5. 

[3-(3-chloropropyl)-4-(2-benzothiazoly laminocarbony lmethoxy )benzoy IJ­

methy lenetripheny lphosphonium chlor_ide: 

White powder 

10 lH-NMR (CDC13) 8ppm: 2.11 (2H, tt, J:::6.6Hz, 1=8.0Hz). 2.86 (2H, t, 

l=8.0Hz), 3.71 (2H, t, J=6.6Hz), 5.20 (2H, s), 6.17 (2H, d, J=12.8Hz), 7.13 (lH, d, 

J=8.7Hz), 7.34(1H, t, J=7.SHz), 7.48 (lH, t, J=7.0 Hz), 7.76-8.02 (19H, m), 12.75 

(lH, br) 

Reference Example 6 

1 S To dimethy1fonnamide (200 ml) are added 2-methoxy-4-acetylphenol (20 

g), ethyl a-bromoacetate (15 ml) and potassium carbonate (18.3 g), and the 

mixture is stirred at room temperature overnight. After the reaction is complete, 

water is added to the mixture. and the mixture is extracted with ethyl acetate. 

The extract is washed with aqueous sodium hydrogen carbonate solution, and 

20 dried over magnesium sulfate, and concentrated under reduced pressure to 

remove the solvent. The resulting crystals are collected, and washed with n­

hexane-diethyl ether to give ethyl a-(2-methoxy-4-acetylphenoxy)acetate 

(23.86 g). 

To chlorofonn (230 ml) are added ethyl a-(2-methoxy-4-acetylphenoxy)-
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acetate (23 g) and copper (II) bromide (55 g), and the mixture is refluxed for 3.5 

hours. After the reaction is comple~ the mixture is filtered through a cerite pad 

to remove the precipitates, and washed with sodium hypochlorite. The filtrate is 

dried over magnesium sulfate, and concentrated under reduced pressure to 

5 remove the solven~ and then crystallized to give ethyl a-[2-methoxy-4-(2-

bromoacetyl)phenoxy ]acetate (21.28 g). 

To chloroform (200 ml) are added ethyl a-[2-methoxy-4-(2-bromoacetyl)­

phenoxy ]acetate (20 g) and triphenylphosphine (20.6 g) in an ice-bath, and the 

mixture is stirred for one hour. After confirming that the starting compounds are 

10 well consumed, the mixture is washed with an aqueous potassium carbonate 

solution. The mixture is dried over magnesium sulfate, and concentrated under 

reduced pressure to remove the solvent. To the residue is added methanol (200 

ml), and thereto is added dropwise sodium hydroxide in an ice-bath. After 

confirming that the starting compounds are well consumed, to the mixture is 

15 added cone. hydrochloric acid. The precipitated crystals are washed with water 

and diethyl ether, and dried to give (3-methoxy-4-carboxymethoxybenzoyl)­

methylenetriphenylphosphorane (25 g). 

To dichJoromethane (50 ml) are added (3-methoxy-4-carboxymethoxy­

benzoyl)methylenetriphenylphosphorane (5 g), 2-aminobenzothiazole (1.9 g), 

20 bis(2-oxo-3-oxazolidinyl)phosphinic chloride (2.93 g) and triethylamine (3.3 

ml)~ and the mixture is stirred overnight. After the reaction is complete, the 

mixture is washed with an aqueous sodium hydrogen carbonate solution, and 

dried over magnesium sulfate to remove the solvent, and further recrystallized 

from toluene to give [3-methoxy-4-(2-benzothiazolylaminocarbonylmethoxy)-

25 benzoyl]methylenetriphenylphosphorane (5.17 g). 
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Pale yellow powder 

lff-NMR (CDC13) 8ppm: 4.03 (3H, s), 4.12-4.62 (lH, m), 4.79 (2H, s), 6.96 

(lH, d, J=8.3Hz), 7.25-7.90 (22H, m) 

Reference Example 7 

5 To a solution of N-benzyl-4-piperidone (8.0 g) and 3.4-dimethyl-

piperazine (9.5 g) in ethanol (100 ml) are added 5 % platinum-carbon (2 g) and 

acetic acid (14.4 ml), and the mixture is subjected to catalytic hydrogenation at 

room temperature under atmospheric pressure. The catalyst is removed by 

filtration, and the filtrate is concentrated under reduced pressure. Water is 

10 added to the resultant, and the mixture is basified with a 5% aqueous sodium 

hydroxide solution, and the mixture is extracted with diethyl ether. The extract 

is washed with water, dried and concentrated under reduced pressure to remove 

the solvent. The residue is dissolved in ethanol, and thereto is added to cone. 

hydrochloric acid to give a hydrochloride. The resulting white powder is 

15 collected by filtration, dissolved in water, and basified with a 5% aqueous 

sodium hydroxide solution. The mixture is extracted with diethyl ether, washed 

with water, dried, and concentrated under reduced pressure to give 4-(3,4-

dimethyl-1-piperaziny 1)-1-benzylpiperidine ( 4.2 g). 

lH-NMR (CDC13) appm: 1.04 {3H, d; J=6Hz), l.45-2.5 (12H. m), 2.27 (3H, 

20 s), 2.7-3.05 (4H, m), 3.48 (2H, s), 7.31 (SH, m) 

To a solution of 4-(3,4-dimethyl-1-piperazinyl)-l-benzylpiperidine (4.2 g) 

in ethanol (50 ml) is added 20 % palladium hydroxide-carbon (0.4 g), and the 

mixture is subjected to catalytic hydrogenation at 50°C under atmospheric 

pressure. The catalyst is removed by filtration, and the filtrate is concentrated 
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under reduced pressure. The residue is evaporated to give 4-(3,4-dimethyl-1-

piperazinyl)pipericline (1.65 g). 

Colorless oil 

b.p. 145°C (0.3_ mmHg) 

5 lH-NMR (CDC13} q,pm: 1.05 (3H, d, J=6Hz), 1.25-1.55 (2H, m), 1.75-3.3 

(14H, m). 2.31 (3H, s) 

Reference Example 8 

A solution of 1-benzyl-L-proline (50 g) in dichloromethane (300 ml) is 

cooled with ice. To the solution is added N-methylmorpboline (22.S g), and 

10 then further thereto is added dropwise isobuiyl_ chlorofonnate (30 g). The 

mixture is stirred at the same temperature for about one hour, and thereto is 

added dropwise pyrrolidine (18.8 ml) at the same temperature. The mixture is 

warmed to room temperature, and stirred for two days. The mixture is washed 

twice with water (250 ml), and dried over magnesium sulfate. The mixture is 
. . 

15 concentrated under reduced pressure, and the residue is recrystallized from ethyl 

acetate-n-hexane to give 2-(1-pyrrolidinyl}carbonyl-l-benzylpyrrolidine (31 g), 

as white powder. 

In ethanol (300 ml) is suspended .5 % palladilim-carbon (3 g}, and thereto 

is added 2-(1-pyrroHdinyl)carbonyl-l-benzylpyrrolidine (30 g). and the mixture 

20 is subjected to catalytic ·hydrogenation at room temperature under atmospheric 

pressure. The mixture is filtered, and the filtrate is concentrated under reduced 

pressure to remove the solvent to give 2-(1-pyrrolidinyl)carbonylpyrrolidine 

(about 18 g) as an oily product. 

Lithium aluminum hydride (9 g) is suspended in dry tetrahydrofuran (l 00 
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ml) under ice-cooling, and thereto is added dropwise a solution of 2-(l­

pyrrolidinyl)carbonylpyrrolidine (33 g) in dry tetrahydrofuran (80 ml). The 

mixture is refluxed under nitrogen atmosphere for four hours. The mixture is 

cooled with ice, and thereto is added a saturated aqueous sodium sulfate 

5 solution (about 15 ml), and then mixture is further stirred at room temperature for 

three hours. The precipitated sodium sulfate is removed by filtration, washed 

well with chloroform. The filtrate and the washings are combined, concentrated 

under reduced pressure. and evaporated to give 2-(1-pyrrolidinyl)methyl­

pyrrolidine (22 g). 

10 Colorless oil 

B.p. 99-101°C (20 mmHg) 

Reference Example 9 

4-Benzyl-2-chloromethylmorpholine (15 g) and 4-(2-hydroxyethyl)­

piperazine (25 ml) are mixed, and the mixture is heated with stirring at l~o·c for 

15 five hours. After the reaction is ~omplete, the mixture is extracted with chloro­

fonn, and the extract is dried over magnesium sulfate. The residue thus obtained 

is concentrated under reduced pressure to give 4-benzyl-2-(4-(2-hydroxyethyl)-

1-piperazinyl]methylmorpholine (16 g). 

lH-NMR (CDCI3) 3ppm: 1.86 (IH, t,J=l0.6Hz). 2.07-2.27 (2H, m), 2.37-

20 3.05 (14H, m), 3.49 (2H, d, J=2.3Hz), 3.57-3.89 (SH, m), 7 .24-7.33 (SH, m) 

4-Benzyl-2-[ 4-(2-hydroxyethyl)-l-piperazinyl]methylmorpholine ( 16 g) 

is dissolved in ethanol (160 ml), and thereto is added palladium hydroxide (1.6 

g). The mixture is subjected to de-benzylation at so·c under hydrogen 

atmosphere. Five hours later, the mixture is filtered through a cerite pad, and the 
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filtrate is concentrated under reduced pressure. The resulting crystals are 

washed with diethyl ether-n-hexane to give 2-[ 4-(2-hydroxyethyJ)-1-

piperazinyl]methylmorpholine (9.09 g). 

M.p. 73-75.5"C 

5 White powder 

lH-NMR (CDC13) Sppm: 2.25 (lH, dd, J=4.2Hz, J=l3.0Hz), 2.37-2.74 

(llH, m), 274-3.02 (6H, m), 3.49-3.77 (4H, m), 3.85-3.93 (lH, m) 

Using the suitable starting compounds, the compounds as listed in Tables 

I to 4 are obtained in the same manner as in Reference Example I. 
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Reference Example I 0 

RS: CH3 (2-position) 

Crystalline form: White powder 

Reference Example l 1 

RS: c;H5 (2-position) 

Crystalline fonn: White powder 

Reference Example 12 

RS: -(CH2)iCH3 (2-position) 

Crystalline form: White powder 

Reference Example 13 

118 

Table 1 

m: 1 

Form: Free 

m:l 

Form: Free 

m: 1 

Fonn:Free 

PCT/JP97/02609 

A:-CHr 

NMR(2) 

A:-CHr 

NMR(3) 

RS: -(CH2hCH3. (2-position) m: I A: -CH:r 

M.p. 102-J04·c Solvent forrecrystalliution: Ethanol-water 

Crystalline fonn: White powder Fonn: Free 
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Reference Example 14 

RS: -{CH2)4CH3 (2-position) 

. M.p. 71.4-74.4.C 

Crystalline fonn: White powder 

Reference Example 15 

RS: F (2-position) 

Crystalline form: White powder 

Reference Example 16 

RS: Cl (2·position) 

Crystalline fonn: White powder 

Reference Example 17 

PCT/JP97/02'09 
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Table2 

m: 1 A:-CH:r 

Solvent for recrystallization: Ethanol-water 

Form: Free 

m: 1 

Fonn:Free 

m:l 

Form: Free 

A:-CH2-

NMR(4) 

R5: -(CH:z)4-(combined at 2- and 3-positions) 

m:2. 

Crystalline form: White powder 

Reference Example 18 

RS: CH3 (2- and 3-positions) 

Crystalline form: White powder 

A:-CH2-

Form:Free 

m:2 

Fonn:Free 

NMR(6) 
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Table 3 

Reference Example 19 

RS: CH3 (2- and 6-positions) 

Crystalline form: Yellow powder 

Reference Example 20 

RS: CH3 (3- and 5-positions) 

Crystalline form: White powder 

Reference Example 21 

RS: CH3 (3-position) 

Crystalline fonn: White powder 

Reference Example 22 

RS: C2H5 (3-position) 

M.p. 102-104.C 

Crystalline form: White powder 

Reference Example 23 

R5: -(CH2hCH3 (3-position) 

M.p. 63.S-66.o·c · 

Crystalline fonn: White powder 

m:2 

Fonn:Free 

m:2 

Fonn:Free 

m:l 

Form: Free 

m: 1 

A:-CH2-

NMR(8) 

A:-CHr 

NMR(9) 

A:-CH2-

NMR (10) 

Solvent for recrystallimtion: Ethanol-water 

Fonn:Free 

m:l 

Solvent for recrystallization: Ethanol-water 

Fonn:Free 
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Table4 

Reference Example 24 

RS: -(CH2}3CH3 (3-position) m: 1 A:-CH:r 

M.p. 69.0-72.5°C Solvent for recrystallization: Ethanol-water 

Crystalline form: ColorJess prisms Fonn: Free NMR (11) 

Reference Example 25 

RS: C ,CH3 (3-position) 
- l\CH

3 
Crystalline fonn: White solid · 

Reference Example 26 

R5: Cl (3-position) 

Crystalline form: White pow<ter 

Reference Example 27 

RS: F (3-position) 

Czystalline fonn: White powder 

Reference Example 28 

R5: CH30 (3-position) 

Crystalline fonn: Beige powder 

Reference Example 29 

RS: C2H50 (3-position) 

Crystalline fonn: Beige powder 

m:l 

Fonn: Free 

m: 1 

Fonn:Free 

m: l 

Fonn: Free 

m:l 

Fonn: Free 

m:l 

Ponn: Free 

NMR(12) 

A:-CHr 

NMR (13) 

A:-CH:r 

NMR(l5} 

A:-CHr 

NMR(l6) 
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lff-NMR spectrum (NMR (1) to NMR (17)) as described in Tables 1 to 4 

are as follows: 

NMR (1) (DMSO~ appm: 2.19 (3H, s), 4.68 (2H, s), 6.83 (2H, dd, 

J=7.8Hz, J=13.2Hz), 7.12 (2H, t, J=7.8Hz), 12.96 (lH, s) 

5 NMR (2) (DMSO-d6) 3ppm: 1.14 (3H, t,. J=7.5Hz), 2.61 (2H, q, J=7.5Hz), 

4.69 (2H, s), 6.78-6.95 (2H, m), 7.05-7.20 (2H, m), 12.97 (lH, s) 

NMR (3) (CDCl3) 6ppm: 0.95 (3H, t, J=7.4Hz), 1.5-1.8 (2H, m), 2.65 (2H, t, 

J=7.4Hz), 4.65 (2H, s), 6.73 (lH, d, J=8.3Hz), 6.9-7.05 (lH, m), 7.15 (2H, t, 

1=1 .2Hz), 9.4-10.1 (lH, m) 

10 NMR (4) (DMSO-d6) Sppm: 4.77 (2H, s), 6.88-7.30 (4H, m), 13.09 (lH, s) 

NMR (5) (CDC13) 8ppm: 4.76 (2H, s), 6.89 (IH, dd, J=l.5Hz, J=8.0Hz). 

6.99 (lH, dt, 1=1.SHz, J=7.6Hz), 7.23 (lH, dt, J=l.5Hz, J:;:7.6Hz), 7.41 (lH, dd, 

J=l.5Hz, J=8.0Hz), 8.16 (lH, hr) 

NMR (6) (DMS~) 5ppm: 1.6-1.85 (4H, m), 2.55-2.75 (4H, m), 4.63 (2H, 

15 s}, 6.57 (lH, d, J=8Hz), 6.65 (lH, d, J=7.5Hz), 6.9-7.05 (lH, m), 12.94 (lH, br) 

NMR (7) (DMSO~) 8ppm: 2.10 {3H, s), 2.20 (3H, s), 4.63 (2H, s), 6.64 

(lH, d, J=8Hz}, 6.75 (lH, d, J=7.5Hz), 6.95-7.1 (lH, m), 12.9 (lH, hi} 

NMR (8) (DMSO-~ 8ppm: 2.22 (6H, s), 4.35 (2H, s), 6.87-7.06 (3H, m), 

12.87 (lHt s) 

20 NMR (9) (DMSO-~ Sppm: 2.22 (6H, s)~ 4.48 (2H, s), 6.48 (2H, s), 6.60 

{IH, s) 

NMR (10) (DMSO-d6) 8ppm: 2.26 (3H, s), 4.62 (2H, s), 6.60-6.80 (3H, m), 

7.11-7.18 (lH, m) 
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NMR (11) (DMSO-~ 3ppm: 0.85 (3H, t, J=7.2Hz}, 1.17-1.38 (2H, m), 

1.45-1.60 (2H, m), 2.49-2.57 (2H, m), 4.63 (2H, s), 6.66-6.79 (3H, m), 7.13-7.21 

(lH, m), 13.00 (lH, br) 

NMR (12) (CDCJ3) 8ppm: 1.22 (6H, d, J=6.9Hz), 2.77-3.00 (lH, m), 4.68 

5 (2H, s), 6.66-6.76 (lH, m), 6.81-6.95 (2H, m), 7.17-7.29 (lH, m), 8.65 (lH, brs) 

NMR (13) (CDCl3) 5ppm: 4.69 (2H, s), 6.79""6.85 (JH, m), 6.85-7.04 (2H, 

m), 7.19-7.28 (lH, m), 8.00 (lH, br) 

NMR (14) (CDC13) oppm: 4.69 (2H, s), 6.62-6.79 (3H, m), 7.20-7.32 (lH, 

m), 9.07 (lH, br) 

10 NMR (15) (CDC13) 8ppm: 3.79 (3H, s), 4.67 (2H, s), 6.47-6.61 (3H, m), 

7.16-7.26 (IH, m), 9.12 (lH, br) 

NMR (16) (CDCI3) oppm: 1.40 (3H, t, J=7.0Hz), 4.01 (2H, q, J=7.0Hz), 

4.66 (2H, s), 6.45-6.62 (3H, m), 7.13-7.25 (lH, m), 8.34 (lH, br) 

Using the suitable starting compounds, the compounds as listed in Tables 

15 5-9 are obtained in the same manner as Reference Example 2. 
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Tables 

Reference Example 30 

RS: CH3 (2-position) m: 1 A:-CH2- R4:H 

Crystalline form: Yellow powder Form: Free NMR(l) 

Reference Example 31 

RS: C2H5 (2-position} m: I A:-CH2- R4:H 

Crystalline fonn: Pale yellow powder Form: Free NMR(2) 

Reference Example 32. 

RS: -(CH2)2CH3 (2-position) m: 1 A:-CH2- R4:H 

Crystalline fonn: Yellow powder Fonn: Free NMR(3} 

Reference Example 33 

R5: -(CH1)JCH3 (2-position) m: 1 A:-CH2- R4:H 

Crystalline fonn: Yellow solid Form: Free NMR(4) 
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Table6 

Reference Example 34 

RS: H (2-position) m:l A:-CH2-

Crystalline form: Pale yellow powder Form: Free 

Reference Example 35 

RS: -(CH2)4CH3 (2-position) m:l A:-CHr 

Crystalline form: Yellow powder Form: Free 

Solvent for recrystallization: Ethyl acetate-n-hexane 

Reference Example 36 

RS: F (2-position) 

Crystalline form: Pale yellow powder 

Reference Example 37 

RS: Cl (2-position) 

Crystalline form: Yellow powder 

Reference Example 38 

m: l 

Fonn:Free 

m: 1 

RS: -(CH:i}4- (combined at 2- and 3-positions) 

m:2 A:-CH:r 

Crystalline fonn: White powder Form: Free 

R4:H 

NMR(S) 

R4:H 

NMR(6) 

NMR(7) 

NMR(8) 

NMR(9) 
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Table7 

Reference Example 39 

RS: CH3 (2-and 3-positions) 

m:2 A:-CH2- R4:H 

Crystalline fonn: Yellow powder Fonn:Free NMR (10) 

Reference Example 40 

R5: CH3 (2- and 6-positions) 

m:2 A:-CHr R4:H 

Crystalline fonn: Yellow powder Fonn:Free NMR(ll) 

Reference Example 41 

R5: CH3 (3- and 5-positions) 

m:2 A:-CHr R4:H 

Crystalline fonn: White powder Fonn:Free NMR(l2) 

Reference Example 42 

RS: -(CH2hCl (2-position) m:l A:-CH2- R4:H 

Crystalline fonn: Yellow powder Fonn:Free NMR(l3) 

Reference Example 43 

RS:-(CH2)2CI (2-position) m:l A:-CH2- R4:H 

Crystalline fonn: White powder Fonn: Free NMR(l4) 



PCrlJP97/02'09 

127 

Table 8 

Reference Example 44 

RS: CH3 (3-posjtion) 

Solvent for recrystalliiation: Ethyl acetate-n-hexane 

Crystalline fonn: Pale brown powder Fonn:Free NMR(15) 

Reference Example 45 

RS: C2H5 (3-position) 

Crystalline fonn: Beige needles Form: Free NMR(l6) 

Reference Example 46 

R5: -(CH2hCH3 (3-position} 

M.p. 11 O.O-l l l .0°C Solvent for recrystallization: Ethyl acetate-n-hexane 

Crystalline fonn: Pale yellow needles Fonn: Free 

Reference Example 47 

RS: -(CH2)3CH3 (3-position) 

M.p. l 10.5-11 l .0°C Solvent for recrystallization: Ethyl acetate-n-hexane 

Crystalline fonn: Pale yellow needles Fonn: Free 

Reference Example 48 

RS: ,CH3 (3-position) m: I A: -CH2- R4: H 
-CJ:\ 

CH3 
M.p. 93.7-94.o·c Solvent for recrystallization: Ethyl acetate-n-hexane 

Crystalline fonn: Pink powder Fonn: Free 



W098/04536 

128 

Table 9 

Reference Example 49 

R5: Cl {3-position) m: 1 A:-CH1-

Crystalline fonn: Pale yellow powder Fonn:Free NMR (17) 

Reference Example 50 

R5: F {3-position) m: 1 A:-CH2- R4:H 

Crystalline fonn: Pale yellow powder Form: Free NMR {18) 

Reference Example 51 

RS: CH30 (3-position) m: l A:-CH2- R4:H 

Crystalline fonn: Beige powder Fonn:Free NMR(19) 

Reference Example 52 

R5: CzH50 (3-position) m: 1 A:-CH2-

Crystalline fonn: Brown powder Fonn:Free NMR(20) 

lH-NMR spectrum (NMR (1) to NMR (20)) as described in Tables 5 to 9 

are as follows: 

NMR (1) (DMSO-dcs) 8ppm: 2.45 (3H, s), 4. 95 (2H, s), 6.81-6.95 (2H, m), 

7.10-7.22 (2H, m), 7.32 (IH, t, J=6.1Hz), 7.45 (lH, t, J=6.4Hz}, 7.77 (lH, d, 

J=6.4Hz), 7.99 (lH, d, J=6.3Hz), 12.60 (lH, s) 

NMR (2) (DMSO-d6> 3ppm: 1.18 (3H, t, J=7.5Hz), 267 (2H, q, J=7.5Hz), 

4.96 (2H, s), 6.89 (2H, dd, 1=8.0Hz, 1=12.SHz), 7.09-7.23 (2H, m), 7.28-7.38 {lH, 

m), 7.40-7.52 (lH, m), 7.77 (lH, d, J=8.0Hz), 7.98 (IH, d, J=7.8Hz), 12.58 (lH, s) 
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NMR (3) (CDC13) Sppm: 1.03 (3H, t, J=7.4Hz), 1.6-1.8 (2H, m), 2~?3 (2H, t, 

J=7.4Hz), 4.76 (2H, s), 6.84 (lH, d, J=8.0Hz), 7.01-7.50 (SH, m), 7.79-7.86 (2H, 

m), 9.6-9.8 (lH, s) 

NMR (4) (CDC13) q,pm: 0.95 (3H, t J=7.2Hz), 1.37-1.55 (2H, m), 1.59-

5 1.74 (2H, m), 2.71 (2H, d, J=7.2Hz}, 4.77 (2H, s), 6.82 (lH, d, J=8.1Hz), 6.98-7.06 

(lH, m), 7.16-7.26 (2H, m), 7.30-7.38 (lH, m), 7.41-7.50 (lH, m), 7.79-7.86 (2H, 

m), 9.78 (lH, brs) 

NMR (5} (CDC13) ~ppm: 4.76 (2H, s), 6.95-7.11 (3H, m), 7.26-7.47 (4H, 

m), 7.79-7.87 (2H, m), 9.92 (lH, br) 

10 NMR (6) (CDCI3) 8ppm: 0.92 (3H, t, J=6.8Hz), 1.30-1.55 (4H, m), 1.55-

1.90 (2H, m), 2.71 (2H, t, J=7.6Hz), 4.77 (2H, s), 6.82 (lH, d, J=8.0Hz), 6.98-7.05 

(lH, m). 7.17-7.26 (2H, m). 7.31-7.38 (lH, m), 7.42-7.50 (lH. m), 7.79-7.87 (2H, 

m), 9.73 (lH, brs) 

NMR (7) (DMSO-~) Sppm: S.03 (2H, s), 6.90-7.07 (lH, m), 7.07-7.20 

15 (2H, m), 7.20-7.50 (2H, m), 7.45 (lH, dt, J=l.3Hz, J=7.3Hz), 7.77 (lH, d, 

J=7.8Hz), 7.99 {lH, dd, J=0.7Hz, J=7.7Hz), 12.63 (lH, s) 

NMR (8) (CDCl3) 8ppm: 4.80 (2H, s}, 6.95-7.10 (2H, m}, 7.23-7.49 (4H, 

m), 7.85 (2H, dd, J=2.0Hz, J=6.6Hz), 9.97 (lH, br) 

NMR (9) (CDCIJ) 8ppm: 1.75-2.0 (4H, m), 2.75-2.9 (4H, m), 4.74 (2H, s), 

20 6.63 (lH, d, J=8Hz), 6.82 (lH, d, J=8Hz), 7.05-7.15 (lH, m), 7.3-7.5 (2H, m). 7.75-

7.9 (2H, m), 9.73 (lH, br) 

NMR (10) (CDCJ3) Sppm: 2.29 (3H, s), 2.32 (3H, s), 4.75 (2H, s), 6.70 (lH, 

d, J=8Hz), 6.90 (JH, d, J=7.5Hz), 1.05-1.15 (lH, m), 7.3-7.5 (2H, m), 7.75-7.9 (2H, 
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m), 9.76 (lH, br) 

NMR (11) (DMS~ appm: 2.27 (6H, s), 4.63 (2H, s), 6.90-7 .12 (3H. s), 

7.29-7.40 (IH, m), 7.42-7.52 (lH, s}, 7.76 (lH, d, I=7.8Hz), 8.02 (lH, d, J=7.4Hz), 

12.49 (lH, s) 

5 NMR (12) (CDCI3) Sppm: 2.32 (6H, s), 4.73 (2H, s), 6.61 (2H, s), 6.72 (IH, 

s), 7 .3-7 .55 (2H. m), 7 .8-7 .95 (2H, m), 9.86 (lH, br) 

NMR (13) (CDC13) 8ppm: 2.18 (2H, ~J=7.0Hz. J=8.0Hz), 2.96 (2H, t, 

J=7.0Hz), 3.63 (2H, t, J=8.0Hz), 4.80 {2H, s), 6.87 (lH, d, J=8.5Hz), 7.04 (lH, t, 

J=7.2Hz), 7.15-7.29 (2H, m), 7.34 (lH, t, l=8.9Hz), 7.43 (lH, t, J=8.0Hz), 7.79-

10 7.87 (2H, m), 9.73 (lH, br) 

NMR (14) (CDCI3) 8ppm: 3.22 (2H, t, J=7 .OHz), 3.82 (2H, t, J=7.0Hz), 

4.81 (2H, s), 6.86 (lH, d, J=8.2Hz), 7.05 (IH, t, J=7.2Hz), 7.15-7.52 (4H, m), 7.81 

(2H, t, J=8.4Hz), 9. 78 (lH, br) 

NMR (15) (CDCI3) 8ppm: 2.37 (3H, s}, 4.74 (2H, s), 6.74-6.85 (2H, m), 

15 6.85 (lH, d, J=7.3Hz), 7.17-7.30 (lH, m), 7.30-7.40 (IH, m), 7.40-7.54 (IH, m), 

7 .n-7 .90 (2H, in), 9.88 (lH, hrs) 

NMR (16) (CDCl3) Sppm: 1.25 (3H, t, J=7 .6Hz), 2.65 (2H, q, J= 7 .6Hz). 

4.74 (2H, s), 6.74-6.84 (2H, m), 6.88-6.95 (lH, m), 7.21-7.50 (3H, m), 7.79-7.86 

(2H, m), 9.94 (IH, br) 

20 NMR (17) (CDC13) 5ppm: 4.73 (2H, s), 6.75-6.84 {lH, m), 6.84-6.98 (IH, 

m), 7.01-7.08 (lH, m), 7.21-7.46 (3H, m), 7.82 (2H, t, J=8.4Hz), 10.09 (lH, br) 

NMR (18) (DMSO-~ 8ppm: 4.94 (2H, s), 6.75-6.92 (3H, m), 7 .27-7 .47 

(3H, m), 7.75 (lH, d, J=8.0Hz), 7.97 (lH, d, J=8.0Hz) 
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NMR (19) (CDC13) 3ppm: 3.81 (3H, s), 4.73 (2H, s), 6.53-6.65 (3H, m), 

7.20-7.51 (3H, m), 7.79-7.86 (2H, m), 9.89 (lH, br) 

NMR (20) (CDCI3) appm: 1.43 (3H, t, l=7.0Hz), 4.04 (2H, q, J=7.0Hz), 

4.73 (2H, s), 6.50-6.66 (3H, m), 7.18-7.51 (3H, m), 7.78-7.90 (2H, m), 9.87 (lH, br) 

5 Using the suitable starting compounds, the compounds as listed in Table 

10 are obtained in the same manner as in Reference Example 3. 



W0'8184536 

132 

TabJe 10 

Reference Example 53 

RS: C2H50 (2-position) m: l 

Crystalline fonn_: Pale yellow powder 

Reference Example 54 

RS: _ oCl(CH3 (3-position) 

CH3 
R4: H R18: CH30 

Crystalline fonn: White powder 

Reference Example 55 

Fonn:Free 

m:l A:-CHr 

Fenn: Free 

RS: CF3CH20 (3-position) m: 1 A: -CH2-

R4: H R 18: CH30 

Crystalline fonn: White powder Fonn:Free 

Reference Example 56 
RS: CP3 (2-position) m: 1 A: -CH:r R4: H 

Crystalline form: White powder Form: Free 

Reference Example 57 

RS: CH30 (3-position) m: 1 A:-CH:r R4: H 

Crystalline fonn: White powder Form: Free 

PCT/JP97/02609 

NMR(2) 

NMR(3) 
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lH-NMR spectrum (NMR (1) to NMR (5)) as described in Table 10 are as 

foUows: 

NMR (1) (CDCIJ) Sppm: 1.58 (3H, t, J=7.0Hz), 3.61 (2H, d, J=22.8Hz), 

3.76 (3H, s), 3.82 (3H, s), 4.25 (2H, q, J=7.0Hz), 4.85 (2H, s), 7.04 (lH, d, 

5 J=8.6Hz), 7.33 (IH, t, J=7.5Hz), 7.46 (lH, t, 1=1.SHz), 7.60-7.65 (2H, m), 7.79-

7.86 (2H, m), 10.28 (lH, br) 

NMR (2) (CDCl3) Sppm: 1.47 (6H, d, J=6.0Hz), 3.74 (3H, s), 3.79 (3H, s), 

3.85 (2H, d, J=20.2Hz), 4.69 (lH, sept. J=6.0Hz), 4.79 (2H, s). 6.51-6.56 (2H, m), 

7.36(lH,t,1=7.0Hz), 7.49 (IH, t, J=7.0Hz), 7.79-7.88 (3H, m), 9.98 (lH, br) 

10 NMR (3) (CDCI3) Sppm: 3.76 (2H, d, J=21.3Hz), 3.75 (3H, s), 3.80 (3H, s), 

4.40 (2H, q, l=7.9Hz), 4.79 (2H, s), 6.44 (lH, d, J=2.2Hz), 6.60 (lH, dd, J=2.2Hz, 

J=8.8Hz), 7.34 (lH, dt, J=l.3Hz, J=7.3Hz), 7.45 (lH, dt, J=l.3Hz, J=7.3Hz), 7.75-

7.86 (3H, m) 

NMR (4) (DMSO~) Sppm: 3.62 (3H, s), 3.68 (3H, s), 3.93 (2lJ, d, 

15 J=22.5Hz}, 5.27 (2H, s), 7.3-7.55 (3H, m), 7.78 (lH, d, J=8Hz) •. 7.98 (IH, d, 

J=8Hz), 8.2-8.35 (2H, m), 12.68 (lH, br) 

NMR (5) (CDCl3) 8ppm: 3.74 {3H, s), 3.80 (3H, s), 3.81 (2H, d, J=21Hz), 

3.95 (3H, s),4.81 (2H, s), 6.5-6.65 (2H. m), 7.25-7.55 (2H, m), 7.75-7.95 (3H. m), 

10.01 (lH, s) 

20 Using the suitable starting compounds, the compounds as listed in Tables 

11-13 are obtained in the same manner as in Reference Example 4. 



W09BI04536 

134 

Table 11 

Reference Example 58 

R5:H m: 1 A:-CHr 

Crystalline fonn: Pale yellow powder Form: Free 

Reference Example 59 

RS: CH3 (2-position) m:l A:-CHr 

Crystalline fonn: Beige powder Fonn:Free 

Reference Example 60 

R5: C2H5 (2-position) 

Crystalline form: Beige powder Fonn:Free 

Reference Example 61 

RS: -(CH2hCH3 (2-position) m: l A:-CHr 

R4:H X:Cl 

Crystalline form: White powder Fonn:Free 

PCT/JP9'7/02609 

X:Br 

NMR(l) 

X:Cl 

NMR(2) 

X:Cl 

NMR(3) 

NMR(4) 
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Table 12 

Reference Example 62 

RS: Cl (2-posidon) m: t A:-CHr R4:ff X:Cl 

M.p. 199-201°C 

Solvent for recrystallization: 1,2-Dichloroethane-n-hexane 

Crystalline form: White powder Fonn: Free 

Reference Example 63 

RS: -(CH2) 2Cl (2-position) m: 1 

R4: H X:Br 

Crystalline fonn: Pale yellow powder Fonn:Free NMR(5) 

Reference Example 64 

RS: -(CH2~Cl (2-position) m: l A:-CHr 

R4:H X:Br 

Crystalline form: Pale yellow powder Form: Free NMR(6) 

Reference Example 65 

RS: -(CH:z)4Cl (2-position) m: I 

R4:H X:O 

M.p. 146.5-149.C Solvent for reaystallization: Ethyl acetate-n-hexane 

Crystalline fonn: White powder Form: Free 
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Table 13 

Reference Example 66 

RS:-(CH2hC02C2H5 (2-position) m: l A:-CHr 

R4:H X:CI 

M.p. 131.0-133.0·c 

Solvent for recrystallization: Ethyl acetate-n-hexane 

Crystalline form: White powder Form: Free 

· Reference Example 67 

R5: -(CH2hC02CH3 (2-position) m: 1 

R4:H X:Cl 

Crystalline fonn: White powder Form: Free NMR(7) 

Reference Example 68 

R5: ?COCH3 (2-position) m:l A:-CHr 

-CH2CHCH20COCH3 

R4:H X:Cl 

Crystalline form: White powder Form: Free NMR(8) 

Reference Example 69 

RS and A combine to fonn: ~ 

. . 0 
m: 1 R4: H X: Cl 

M.p. 206-2os·c 

Solvent for recrystallization: Dimethylformamide-ethanol 

Crystalline form: White powder Fonn:Free 
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lff-NMR spectrum (NMR (1) to NMR (8)) as described in Tables 11-13 

are as fol1ows: 

NMR (1) (CDCl3) 3ppm: 4.41 (2H, s), 4.84 (2H, s), 7.07 (2H, d, J=9.0Hz), 

7.36 (lH. t, J=7.3Hz}, 7.45 (lH, t, J=7.3Hz), 7.88 (2H, t, J=8.5Hz), 8.03 (2H, d, 

5 J=9.0Hz) 

NMR (2) (DMS~) oppm: 2.30 (3H, s), 5.11 (4H, s), 7.00-7.10 (lH, m), 

7.28-7.40 (lH, m), 7.40-7.55 (lH, m), 7.70-7.93 (3H, m), 7.98 (IH, d, J=7.1Hz), 

12.68 (lH, s) 

NMR (3) (DMSO-~ ~ppm: 1.21 (3H, t, J=7.4Hz), 2.72 (2H, q, J=7.4Hz), 

10 5.12, 5.13 (4H, each s), 7.02 (lH, cl, J=8.6Hz), 7.31 (lH, dt, J=1.2Hz, J=7.3Hz), 

7.45 (lH, dt, J=l.3Hz, J=7.3Hz), 7.75-7.92 (3H, m), 7.95-8.00 (lH, m), 12.68 {lH, 

brs) 

NMR (4) (CDCl3) Sppm: 0.97 (3H, t, J=7.2Hz), 1.39-1.59 (2H, m).1.59-

1.86 (2H, m), 2.77 (2H, t, J=7.6Hz), 4.67 (2H, s), 4.86 (2H, s), 6.89 (lH, d, 

15 J=8.6Hz), 7.32-7.39 (lH, m), 7.43-7.51 (lH, m), 7.79-7.87 (4H, m), 9.10-10.01 

(lH, hrs) 

NMR (5) (CDCl3) 0ppm: 3.16 (2H, t, J=6.9Hz), 3.92 (2H, t, J=6.9Hz), 4.83 

(2H, s), 5.13 (2H, s), 7.07 (IH, d, J=9.4Hz), 7.31 (lH, t, J=6.9Hz), 7.45 (lH, t, 

J=8.3Hz), 7.76 (lH, d, J=7.9Hz), 7.82-8.06 (3H, m) 

20 NMR (6) (CDC13) 0ppm: 2.17 (2H, tt, J=6.1Hz, J=7.5Hz), 3.03 (2H, t. 

J=7.5Hz), 3.64 (2H, ~ J=6.1Hz), 4.40 (2H, s), 4.88 (2H, s), 6.95 (lH, d, J=9.3Hz), 

7.35 (lH, t, J=6.8Hz), 7.47 (lH, t, J=9.4Hz), 7.80-7.94 (4H, m), 9.68 (lH, br) 

NMR (7) (CDC13) 8ppm: 2.75 (2H, t, J=7.0Hz), 3.13 (2H, t, J=7.0Hz), 3.74 
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(3H, s), 4.65 (2H, s), 4.89 (2H~ s), 6.89 (lH, ~ J=8.4Hz), 7.30-7.37 {lH, m), 7.41-

7.48 (lH, m), 7.78-7.89 (4H, m), 9.00-11.30 (lH, brs) 

NMR (8) (CDC13) 8ppm: 2.00 (3H, s), 2.09 (3H, s), 3.08 (lH, dd, J=8Hz. 

J=l4Hz), 3.23 (lH, dd, J=6Hz, J=l4Hz), 4.14 (lH, dd, J=S.SHz, J=12Hz), 4.33 

5 (lH, dd, J=3Hz, J=12Hz), 4.64 (2H, s), 4.5 (2H, s), 5.49 (lH, m), 6.90 (lH, d, 

J=9Hz), 7.3-8.0 (6~ m), 8~79 (lH, br) 

Using the suitable starting compounds, the compounds as listed in Tables 

14-22 are obtained in the same manner as in Reference Example S or 6. 
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Table 14 

Reference Example 70 

R5:H m: I A:-CH2- R4:H 

Crystalline form: Pale yellow amorphous Fonn:Free NMR(l) 

Reference Example 71 

RS: CH3 (2-position) m: 1 A:-CH2- R4:H 

Crystalline fonn: Pale yellow amorphous Fonn:Free NMR(2) 

Reference Example 72 

RS: C2H5 (2-position) m: 1 A: "-CH2- R4:H 

Crystalline form: White powder Fonn: Free NMR(3) 

Reference Example 73 

RS: -cl(CH3 (3-position) m:l A:-CH,,- R4:H 

CH3 
Crystalline fonn: White powder Forni: Free NMR(4) 



W098/04536 

Reference Example 74 

R5: -(CH2hCH3 (2-position) 
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Table 15 

m: 1 

Crystalline foim: Pale yellow powder 

Reference Example 75 

R5: Cl {2-position) m: I 

Crystalline fonn: Pale yellow amorphous 

Reference Example 76 

RS: F {2-position) 

Crystalline fonn: White powder 

Reference Example 77 

R5: -(CH2hC1 (2-position) 

Crystalline form: White powder 

Reference Example 78 

RS: -(CH2)4Cl (2-position) 

Crystalline fonn: White needles 

m: 1 

A:-CH2- R4:H 

Fonn:Free NMR(5) 

A:-CH2- R4:H 

Form: Free NMR(6) 

A:-CH2- R4: H 

Fonn: Free NMR(7) 

m: 1 A:-CH:r 

Form: Free NMR (8) 

Fonn: Free NMR (9) 
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Table 16 

Reference Example 79 

R 5: -(CH:z)2C02C2H5 (2-position) m: l 

A:-CHr R4:H 

Crystalline fonn: White powder Fonn: Free NMR(lO) 

Reference Example 80 

RS: ?COCH3 (2-position) m:l 

-CH2CHCH20COCH3 
A:-CH2- R4: H 

Crystalline form: White powder Fonn: Free NMR(ll) 

Reference Example 81 

RS: CH G (2-position) m: l 
-( .V2- 0 

A:-CH2- R4:H 

Crystalline form: White powder Fonn:Free NMR (12) 

Reference Example 82 

RS: ;---\ ' (2 • . ) 
-(CH2h-1\__,N-CH3 -position m:l 

A:-CH2- R4:H 

Crystalline form: Pale yellow amorphous Form: Free NMR(l3) 
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Table 17 

Reference Example 83 

RS: -(CH2hN<c;H5h (2-position) m:l 

A: -CH2- R4: H 

Crystalline fonn: White powder Form: Free NMR (14) 

Reference Example 84 

R5: r\ (2-position) 
-(CH2h-J\\_;O 

m: l 

A: -CH2- R4: H 

Crystalline form: White powder Fonn: Free NMR (15) 

Reference Example 85 

RS: r\ (2-position) m: 1 
-(CH2))-N'-'N-CH3 

A: -CH2- R4: H 

Ciystalline form: White powder Form: Free NMR (16). 

Reference Example 86 

RS: -(CH2)]-N~-COCH3 (2-position) 
\..__/ 

m: 1 

A: -CH2- R4: H 

M.p. 153-lSS·c Solvent for recrystallization: Ethyl acetate 

Crystalline fonn: White powder Fonn: Free 
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Table 18 

Reference Example 87 

RS· r-\ (2-position) m: l 
. -(CH2l3-1'L...tN-(CH2)iOH 

A: -CH2- R4: H 

Crystalline form: White amorphous Form: Free NMR (17) 

Reference Example 88 

RS: (CH ) o- (2-position) 
- 23- OH 

m: 1 

A: -CH:r R4: H 

Crystalline form: White amorphous Fonn: Free NMR (18) 

Reference Example 89 

RS: .. r-\_ _. ,.CH3 (2-position) 
-(CH2)3-J~N, 

CH3 

m:l 

A: -CH2- R4: H 

Crystalline form: Colorless amorphous Form: Free NMR (19) 

Reference Example 90 

R5
: (CH ) o r-\ (2-position) 

- 23- . ~o 
m: l 

A: -CH2- R4: H 

Crystalline form: Colorless amorphous Form: Free NMR (20) 



W098/04536 PCf/Jn7/02609 

144 

Table 19 

Reference Example 91 

RS: o- " (2-position) 
-CCH2))-N v-CH3 

m: 1 A: -CH:r R4: H 

Crystalline form: Yellow amorphous Fonn: Free NMR (21) 

Reference Example 92 

RS: ~,r---, (2-position) 
MCH2-1\.....J 

.-CCH2))-~l_}> 

m:l 

A: -CH:r R4: H 

Crystalline fonn: Colorless amorphous Form: Free NMR (22) 

Reference Example 93 

r\ (2-position) 
,.(CH2-N'--'N-CH3 

-(CH2)3-~0 

m: 1 A: -CH2- R4: H 

Crystalline form: Yellow amorphous Fonn: Free NMR (23) 

Reference Example 94 

RS: r-\ (2-position) m: 1 
-(CH2))-w-CH3 . 

A: -CH2- R4: H 

Crystalline fonn: YeJiow amorphous Form: Free NMR (24) 
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Table 20 

Reference Example 95 

RS: H-, N/\O (2-position) 
-(C 214-

\...J 

m: 1 A: -CH2- R4: H 

Crystalline form: White powder 

Reference Example 96 

RS: -(CH2>rN~-CH3 (2-position) 
\....J 

m: l A: -CH2- R4: H 

Crystalline form: Pale yellow powder 

Reference Example 97 

RS: -(CH:i)2YN(C2Hsh (2-position) 

0 
m:l A:-CHr R4:H 

Crystalline form: White amorphous 

Reference Example 98 

RS: r' .,CH3 (2-position) 
N 

-(CH2)2frN~ 

0 
m:l A:-CHr R4:H 

Crystalline fonn: White amorphous 

PCT/JP97/02fi09 

Form: Free NMR (25) 

Form: Free NMR(26) 

Form: Free NMR(27) 

Form: Free NMR(28) 
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Table 21 

Reference Example 99 

R5: -{CH ) ,.CH3 (2-position) 
2 2y1'_ ,....N(C2H5)z 

11 (CH2>2 
0 

m: 1 A: -CH2- R4: H 

Crystalline form: White amorphous 

Reference Example 100 

R5: 

m: 1 A: -CH2- . R4: H 

Crystalline fonn: White amorphous 

Reference Example 101 

Form: Free NMR (29) 

Fonn: Free NMR (30) 

RS: r--\ (2-position} 

-(CH2l2YN'-\O " 

O CH2-N'--'N-CH3 

m: 1 A: -cH:r R4: H 

Crystalline fonn: Yellow amorphous Fonn: Free NMR (31) 

Reference ExampJe 102 

R5:-COOCH3 (2-position) m: i A:-CH2- R4: H 

Crystalline fonn: Pale yellow amorphous Fonn: Free NMR (32) 
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Table 22 

Reference Example 103 

RS: -(CH2)2CONH- (combined at 2- and 3-positions) 

m: 2 A: .:..CH2- R4: H 

Crystalline fonn: Yellow amorphous Fonn: Free NMR (33) 

Reference Example 104 

R' and A combine to fonn: O)_ 
m: 1 R4:H 

Crystalline form: White powder Fonn: Free NMR (35) 

lH-NMR spectrum (NMR (1) to NMR (35)) as described in Tables 14-22 

are as follows: 

NMR (1) (CDC13) 8ppm: 4.37 (lH, d, J=24Hz), 4.77 (2H, s), 6.91 (2H, d, 

J=8.8Hz), 7.16 (lH, t, J=7.3Hz), 7.32 (lH, t, J=7.3Hz), 7.38-7.82 (17H, m), 7.89 

(2H, d, J=8.8Hz} 

NMR (2) (COCI3) 8ppm: 2.35 (3H, s), 4.41 (lH, brs), 4.70 (2H, s), 6.70 (l H, 

d, J=8.2Hz), 7 .20-8.00 (21 H, m) 

NMR (3) (DMSO~ appm: 1.19 (3H, t, J=7.4Hz), 2.69 (2H, q, J=7.4Hz), 

4.43 (lH, d, J=2.5Hz), 5.00 (2H, s), 6.83 (lH, d, J=8.9Hz), 7.25-7.38 (IH, m), 

7.38-7.85 (19H, m), 7.98 (lH, d, J=7.1Hz), 12.65 (lH, brs) 

NMR (4) (CDCl3) Sppm: 1.32 (6H, d, J=7Hz), 3.42 (lH, sept, J=7Hz), 4.2-

4.6 (IH, m), 4.73 {2H, s), 7.25-8.0 (21H, m), 10.01 (lH, br} 
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NMR (5) (CDC13) Sppm: 0.86 (3H, t,J=7.2Hz), l.31-1.51 (2H, m), 1.51-

1.72 (2H, m), 2.65-2.72 (28, m), 3.76 (3H, s), 4.34 (lH, br-d, J=24.7Hz), 4.66 (2H, 

s), 5.98 (lH, br-s), 6.66 (lH, d, J=8.3Hz), 6.99-7.10 (lH, m), 7.19-7.31 (lH, m), 

7.38-7.60 (11H, m), 7.60-7.87 (8H, m) 

5 NMR (6) (DMS~ 6ppm: 4.52 (lH, d, J:::23Hz), S.12 (2H, s), 7.07 (lH, 

d, J=8.4Hz), 7.31 (lH, td, J=7.6Hz, J=l.OHz), 7:45 (lH, td, J=7.6Hz, J=l.4Hz), 

7.45-8.15 (19H, m), 12.68 (lH, s) 

NMR (7) (CDC13)8ppm: 4.34 (lH, d, J=22Hz}, 4.79 (2H, s), 6.97 (lH, t, 

J=8.4Hz), 7 .30-7 .38 (2H, m), 7 .38-7 .92 (l 9H, m), 9 .97 (lH, br) 

10 NMR (8) (DMSO-dc;) aj>pm: 3.16 (2H, t, J=7.0Hz), 3.92 (2H, t, J=7.0Hz), 

4.83 (2H, s), 5.13 (2H, s), 7.07 (lH, d, J=9.4Hz), 7.34 (lH, t, J=6.5Hz), 7.44 (lH, t, 

J=6.5Hz), 7.60-8.12 (19H, m), 12.70 (IH, br) 

NMR (9) (CDC13) Sppm: 1.67-1.90 (4H, m), 2.64-2.82 (2H, m), 3.68 .(lH, bt, 

J=6.0Hz), 5.19 (2H, s), 6.12 (2H, d, J=14.0Hz), 7.10 (lH, d, J=lO.OHz), 7.29-7.41 

15 (lH, m), 7.41-7.52 (lH, m), 7.69-7.95 (17H, m), 7.95-8.06 (2H, m), 12.74 (lH, br-s) 

NMR (10) (DMSO-~) ~ppm: 1.10 (3H, t, J=7.1Hz). 2.62 (2H, t, J=8.0Hz). 

2.90 (2H, t, J=8.0Hz), 4.00 (2H, q, J:::7.1Hz), 4.33 {lH, d, I=30.0Hz), 5.01 (2H, s), 

6.82 (lH, cl, J=l4.0Hz), 7.29-7.38 (lH, m), 7.40-7.50 (lH, m), 7.50·7.80 (18H, m}, 

8.00-8.02 (IH, d, J==4.0Hz), 12.61 (lH, brs) 

20 NMR (11) (CDCJ3) Sppm: 2.00 (3H, s), 2.05 (3H, s), 3.0-3.15 (2H, m), 4.0-

4.35 (2H, m), 4.93, S.05 (2H, ABq, J=16Hz). 5.40 (lH, m), 6.1-6.6 (2H, br), 6.98 

(1 H, d, J=8Hz), 7.2-8.S (2H, m) 

NMR (12) (CDCl3) appm: 2.54-2.78 (6H, m), 2.87-3.12 (2H, m), 3.69-3.90 
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(4H, m), 4.36 (lH, d, J=24.0Hz), 4.78 (2H, s), 6.77 (lH, cl, J=8.5Hz), 7.27-7.88 

(21H,m) 

NMR (13) (CDCl3) 8ppm: 2.27 (3H, s), 2.32-2.76 (lOH, m), 2.16-3.0S (2H, 

m), 4.36 (lH, d, J=26.0Hz), 4.71 (2H, s), 6.77 (lH, d, J=8.3Hz), 7.27-8.02 (21H, m) 

5 NMR (14) (CDCI3) 8ppm: 1.00 (6H, t, J=7.1Hz), l.80-2.00 (2H, m), 2.48-

2.62 (6H, m), 2.78 (2H, t, J=6.2Hz), 4.37 (lH, d, J=24.4Hz), 4.76 (2H, s), 6.80 (lH, 

d, J=6.8Hz), 7.32 (lH, t, J=7.3Hz), 7.39-7.93 (20H, m) 

NMR (15) {CDCl3) 8ppm: 1.72-2.05 (2H, m), 2.30-2.57 (4H, m), 2.70-2.89 

(2H, m), 3.54-3.83 (4H, m), 4.37 (lH, cl, J=28.0Hz), 4.74 (2H, s), 6.77 (lH, d, 

10 J=8.3Hz), 7.33 (lH, t, J=7.3Hz), 7.40-7.96 (20H, m) 

NMR (16) (CDQ3) 8ppm: 1.81-201 (2H, m), 2.22 (3H, s), 2.28-2.68 (lOH, 

rn), 2.79 (2H, t, J=6.9Hz), 4.37 (lH, d, J=24.0Hz), 4.76 (2H, s), 6.79 (lH, d, 

J=8.4Hz), 7.33 (lH, t, J=8.8Hz), 7.40-7.64 (lOH, m), 7.64-7.95 (lOH, m) 

NMR (17) (CDC13) 8ppm: 1.7-3.3 (16H, m), 3.59 (2H, m), 4.81 (2H, s), 6.82 

15 (lH, d, J=8.5Hz), 7.2-8.0 (21H, m) 

NMR (18) (CDC13) ~m: 1.4-1.7 (2H, m), 1.75-2.0 (4H, m), 2.2-2.4 (2H, 

m), 2.4-2.6 (2H, m)~ 2.65-2.9 (4H, m), 3.65 OH, m), 4.1-4.8 (2H, br), 4.68 (2H, s), 

6.70 (lH, d, J=8.5Hz), 7.2-7.9 (21H, m) 

NMR (19) (CDCI3) 8ppm: 1.41-2.31 (9H, m), 2.24 (6H, s), 2.46 {2H, t, 

20 J=7.5Hz), 2.77 (2H, t, J=7.5Hz), 2.93-3.12 (2H, m), 4.23-4.60 (lH, br), 4.73 (2H, 

s), 6.75 (lH, d, J=8.5Hz), 7.23-7.92 (21H, m) 

NMR (20) (CDC13) 8ppm: 1.48-2.28 (9H, m), 2.36-2.61 (6H, m), 2.77 (2H, 

t, J=7.5Hz), 2.92-3.13 (2H, m), 3.65 (4H~ t, J=4.5Hz), 4.19-4.58 (lH, m), 4.70 (2H, 
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s), 6.71 {lH, d, J=8.5Hz), 7.02-7.94 (21H, m) 

NMR (21) (CDC13) 6ppm: 1.41-2.03 (SH, m), 2.05-280 (13H, m), 277 (2H, 

t, J=7.6Hz), 2.88-3.07 (2H, m),.4.73 (2H, s), 6.75 (lH, d, J=8.5Hz), 7.32 (lH, t, 

J=6.4Hz), 7 .40-7 .90 (20H, m) 

5 NMR (22) (CDCl3) Sppm: 1.62-2.23 (SH, m), 2.29-2.97 (12H, m), 3.48-

3.93 (3H, m), 4.22-4.57 (lH, br). 4.69 (2H, s), 6.70 (lH, d, J=8.5Hz). 7.22-8.04 

(21H,m) 

NMR (23) (CDCl3) 8ppm: 1.69-2.00 (3H, m), 2.00-2.62 (16H, m), 2.62-

2.87 (4H, m), 3.50-3.92 (3H, m), 4.37 (lH, d, J=26.8Hz), 4.75 (2H, s), 6.77 (lH, d, 

10 J:::8.4Hz), 7.28-7.92 (21H, in) 

NMR (24) (CDCl3) 8ppm: 1.82-2.22 (4H, m), 2.50 (3H, s}, 2.54-3.12 (12H, 

m), 4.73 (2H, s), 6.71 (lH, d, J=8.6Hz), 7.29-7.88 (21H, m) 

NMR (25) (CDC13) Sppm: 1.55-l .85 (4H, m), 2.3-2.5 (6H, m), 2.7-2.9 (2H, 

m), 3.67 (4H, t, J=4.5Hz), 4.25-4.55 (2H, m), 4.76 (2H, s), 6.78 (lH, d, J=8.5Hz), 

15 7.25-7.95 (21H, m) 

NMR (26) (DMSO-~ Sppm: 1.37-1.70 (4H, m); 2.08 (3H, s), 2.14-2.43 

(IOH, m), 2.60-2.77 (2H, m), 4.33 (IH, d, J=26.0Hz), 4.96 {2H, s), 6.80 (lH, d, 

J=lO.OHz), 7.27-7.38 (lH, m), 7.38-7.80 (19_H, m), 7.90-8.03 (IH, m) 

NMR (27) (CDCl3) 8ppm: 1.00 (3H, t, J=7.0Hz), 1.01 (3H, t, l=7.0Hz), 

20 2.68 (2H, t, J=6.9Hz), 3.12-3.27 (4H, m), 3.35-3.46 (2H. m), 4.25-4.60 (lH, m), 

4.96 (2H, s), 6.67 (lH, d, l=8.5Hz), 7.23-7.27 (lH, m), 7.29-7.57 (lOH, m), 7.68-

7.81 (9H, m), 7 .92 (18, brs), 11.97 (lH, brs) 

NMR (28) (CDC13) Sppm: 2.14-2.39 (4H, m), 2.22 (3H, s), 2.74 {2H, t, 
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J=6.3Hz), 2.98-3.20 {2H, m), 3.29-3.48 (2H. m), 3.63-3.80 (2H, m), 4.17-4.54 (lH, 

m), 4.73 (2H, s), 6.67 (lH, d, J=8.6Hz)t 7.26-7.33 (lH, m}, 7.33-7.62 (lOH, m}, 

7.62-7.85 (9H, m), 7.90 (lH, brs) 

NMR (29) (CDC13) 8ppm: 0.89 (3H, t, J=7.1Hz), 1.00 (3H, t, J=7.1Hz), 

5 2.35-4.47 (15H, m), 4.73 (2H, s), 6.67-6.74 (lff. m), 7.20-7.61 (l lH, m), 7.61-7.85 

(9H, m), 7.85-7.93 (lH, m) 

NMR (30) (CDCI3} Oppm: 1.01-1.47 (2H, m), 1.65-1.90 (2H, m), 2.29 (3H, 

s), 2.35-2.65 (l IH, m), 2.65-2.91 (2H, m), 3.03-3.22 (2H, m}, 3.73-3.91 (IH, m), 

4.22-4.54 (lH, m), 4.73 (2H, s), 4.75-4.92 (lH, m), 6.69 (lH, d, J=8.6Hz), 7.22-

10 7.63 (llH, m), 7.63-7.88 (9H, m), 7.88-8.00 (lH, m) 

NMR (31} (CDCJ3) Sppm: 218-3.50 (20H, m), 3.50-3.71 (lH, m), 3.71-

3.95 (lH, m), 4.20-4.82 (4H, m), 6.65-6.74 (lH, m), 7.20-7.63 (12H, m), 7.63-7.86 

(9H, m), 7.86-7.98 (IH, m) 

NMR (32) (CDC13) 8ppm: 4.09 (3H, s), 4.42 (lH, d, J=22.9Hz), 4.85 (2H, 

15 s), 6.93 (lH, d, J=8.7Hz), 7.0Q..7.18 (lH, m), 7.18-7.98 (18H, m), 8.19 (lH, dd, 

J=2.2Hz, J=8.7Hz), 8.60 (lH, d, J=2.2Hz), 11.55 (lH, hr) 

NMR (33) (CDCly 8ppm: 2.73 (2H, '9 J=7 .4Hz), 3.37 (2H, t, 1=7 .4Hz). 

4.06 (lH, d, J=20.6Hz), 4.84 (2H, s), 6.77 (lH, d, J::8.6Hz), 7.28-7.77 (20H, m), 

10.85 (lH, hr), 12.16 (lH, hr) 

20 NMR (35) (DMSO-d6l 0ppm: 2.03-2.46 (2H, m), 2.67-3.06 (2H, m), 4.28-

4.52 (lH, m). 4.94-5.24 (lH, m), 6.83-8.11 (22H, m), 12.61 (lH, brs) 

Using the suitable starting compounds, the compounds as listed in Tables 

23-31 are obtained in the same manner as in Reference Example 2. 
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Rl: H 

RS:H 
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Table 23 

Rs>n, 

R f4 RI 
O-A-c-2Jr 

~~sAR2 

m: I 

Crystalline form: White powder Form: Free 

PCl'/m?/02609 

R4:H 

A:-CH2-

NMR(l) 

lH-NMR spectrum (NMR (1)) as described in Table 23 are as follows: 

NMR (1) (CDC13) 5ppm: 4.81 (2H, s), 7.05 (lH, d, J=3.5Hz), 7.25-7.35 

(2H, m), 7.45-7.65 (2H, m), 7.50 (lH, d, J=3.5Hz}, 10.00 (lH, s), 10.06 (lH, brs) 
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Table 24 

Reference Example 106 

RI: H R2:H R4:H 

RS:H m: l A: -(CH2>J-

Crystalline fonn: Pale yellow particles Fonn:Free NMR(I) 

Reference Example 107 

Rl 

::) RS:H R4:H 
R2 

m: 1 A:-CH2-

Crystalline fonn: Pale yellow particles Fonn:Free NMR(2) 

Reference Example 108 

Rl:H R2: H R4:H 

RS: CH3 (2- and 6-positions) m:2 A:-CH2-

Ciystalline fonn: Yellow powder Fonn:Free NMR(3) 
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Table25 

Reference Example 109 

R4:H m: l 

Crystalline fonn: White powder Fonn: Free 

Reference Example 110 

R4: H m: 1 

Crystalline form: Y e11ow powder Form: Free 

Reference Example 111 

Crystalline fonn: Brown powder 

Reference Example 112 

R' : ::) 

R2 

Crystalline form: White powder 

R4:H 

Form:HCl 

m:l 

R4: H m: 1 

Fonn:2HCI 

PCT/JP97I01'89 

A:-CH2-

NMR(5) 

A:-CH2-

NMR(7) 
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Reference Examp1e 113 

R' : :) 

R2 

Crystalline form: White powder 

Reference Example 114 

R' : :) 

R2 

155 

Table 26 

m: I 

Form: Free 

R4: H m: 1 

Crystalline form: Pale yellow powder Fonn: Free 

A:-CH:r 

NMR(9) 

Reference Example 115 

RI : :) 

R2 

Crystalline form: Yellow oil 

Reference Example 116 

RI : :) 

R2 

m:l 

Fonn:Free 

A:-(CH2)s­

NMR(10) 

R4: H m: 1 A: -(CHi)3-

Crystalline form: Yellow amorphous Fonn: Free NMR (11) 
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Reference Example 117 

R' : ::) 

R2 
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Table 27 

R4:H 

Crystalline fonn.: Pale yellow pawder 

Reference Example 118 

RI : ::) 

R2 . 

PCf/JP97/02609 

m: l A:-CH2-

Fonn: Free NMR (12) 

R4: H m: 1 

Crystalline fonn: Yellow powder Form: 2HC1 

Reference Example 119 

R' : ::) 

R2 . 

R4:H 

Crystalline form: Pale _yellow powder 

Reference Example 120 
Rl 

:~CH, 
~ ~1 

m: 1 A:-CH2-

Form: 2HC1 NMR (14) 

R4:H 

Crystalline form: Yellow powder Fonn: Free 

A:-CH:r 

NMR(15) 
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Reference Example 121 

RI: CH3 

R':H 
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Table28 

Crystalline fonn: Pale brown powder 

Reference Example 122 

Rl: (CH3)3C-

R5: H 

Crystallinefonn:\Vhirepowder 

Reference Example 123 

Rl:-0 
RS: H 

Crystalline fonn: Pale yellow powder 

Reference Example 124 

RI : :) 

R2 

m: I 

Fonn: Free 

m: 1 

Fonn:Free 

R2:H 

m:l 

Fonn:Free 

R4:H m: 1 

Crystalline fonn: Pale yeUow oil Fonn: Free 

PCT/JP97/02'09 

NMR(16) 

A:-CH2-

NMR(l7} 

A:-CHr 

NMR(18) 

A:-CH2-

NMR (19) 
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Table29 

Reference Example 125 

" 5 -cCH2)rN\___JO (2 . . ) 
R : ~ .... rt -position 

CH21v 

m: 1 A:-CHz-

Crystalline fonn: Yellow amorphous Form: Free NMR(20) 

Reference Example 126 

R' : :::) 

R2 
R5:-(CH2h-0 "- (2-position) 

CH21\...JO 

Crystalline form: Yellow amorphous 

Reference Example 127 

R' : :::) 

R2 

R4:H 

Crystalline fonn: Yellow amorphous 

Reference Example 128. 

R4:H 

Crystalline form: Yellow amorphous 

m: 1 A:-CHr 

Fonn: Free NMR (21) 

m: I A:-CH2-

Fonn: Free NMR (22) 

m: 1 A:-CH2-

Fonn: Free NMR (23) 
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Table 30 

Reference Example 129 

R4: H m: 1 A: -CH2-

Crystalline form: Pale yellow amorphous Form: Free NMR (24) 

Reference Example 130 

;---\ 

Rs.. D2N N-CH3 '--' (2-position) 
-(CH2)3-

R4: H ni: 1 A: -CHr 

Crystalline fonn: Pale yellow amorphous Form: Free NMR (25) 

Reference Example 131 

R4: H m: 1 A: -CH2-

Crystalline form: Pale yellow amorphous Fann: Free NMR (26) 

Reference Example 132 

R' : :) 

R2 

R4:H 

Crystalline form: Yellow amorphous 

m: 1 A:-CH2-

Fonn: 3HCI NMR (27) 
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Table 31 

Reference Example 133 

R4:H 

Crystalline form: Yellow amorphous 

Reference Example 134 

R4:ff 

Crystalline fonn: Colorless amorphous 

Reference Example 135 

PCT/JP97/02609 

m: 1 A:-CH2-

Form: Free NMR (28) 

m: 1 A: -CH2-

Form: Free NMR (29) 

R' and A combine to fonn: ~ 

R4: H m: 1 

Crystalline fonn: White oil Fonn:Free NMR(30) · 
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lff-NMR spectrum (NMR (1) to NMR (30)) as described in Tables 24-31 

are as follows: 

NMR (1) (DMSO-~ q,pm: 2.08 (2H, q, l=6.6Hz), 2.62 (2H, t, J=7 .2Hz), 

4.13 (2H, t, J=4.1Hz), 7.10 (2H, d, J=8.6Hz), 7.19 (lH, d. J=3.6Hz), 7.45 {lH, d, 

5 J=3.6Hz), 7.85 (2H, d, J=8.6Hz), 9.86 (lH, s), 12.13 (lH, s) 

NMR (2) (DMSO-~ Sppm: S.07 (2H, s), 7.19 (2H, d, J=8.7Hz), 7.27-7.40 

(lH, m), 7.40-7.56 (lH, m), 7.77 (lH, d, J=7.5Hz), 7.90 (2H, d, J=8.8Hz), 7.98 (lH, 

d, J=7.1Hz), 9.89 (lH, s), 12.1-13.0 (lH, br) 

NMR (3) (CDCI3) ()ppm: 2.38 (6H, s), 4.57 (2H, s), 7.06 (lH, d, J=3.6Hz), 

10 7.51 (lH, d, J=3.6Hz), 7.61 (2H, s), 9.92 (lH, s), 10.10 (lH, brs) 

NMR (4) (CDCl3) appm: 1.13(6H,t,1=7.lHz), 2.93 (4H, q, J=7.1Hz), 3.79 

(2H, s), S.01 (2H, s), 7.08 (IH, d, J=8.2Hz), 7.23-7.35 (lH, m), 7.35-7.45 (lH, m), 

7.74-7.87 (4H, m), 9.92 (lH, s), 10.71 (lH, s) 

NMR (5) (CDCl3) Sppm: 2.33 (3H, s), 2.42-2.88 (8H. m), 3.71 (2H, s), 4.92 

15 (2H, s), 7.02 (lH, d, J=8.2Hz), 7.27-7.40 (lH, m), 7.40-7.59 (lH, m), 7.67-7.93 

(Ut m), 9.93 (lH, s) 

NMR (6) (CDCJ3) 8ppm: 1.29 (6H, t, J=7.1Hz), 2.98-3.48 (8H, m), 5.20 

(2H, s). 7.22 (lH, d, J=9.0Hz), 7.35 {lH, d, J=7.6Hz). 7.49 (lH, d, J=7.6Hz). 7.80 

(lH, d, J=7.8Hz), 7.85-7.98 (2H, m), 8.01 (lH~ d, J=7.4Hz), 9.91 (lH, s), 10.36 

20 (IH, br), 1284 (lH, br) 

NMR (7) (CDCl3) Sppm: 2.86 (3H, s), 3.14-4.00 (12H, m), 5.21 (2H, s), 

7.22 (lH, d, J=7.8Hz). 7.35 (lH, t, J=7.6Hz). 7.49 (IH. t, I=7.6Hz), 7.78-7.87 (3H, 

m). 8.01 (lH, d, J=8.1Hz), 9.90 (lH, s), 11.60 (2H, br), 12.75 (lH, br) 
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NMR (8) (CDC13) 8ppm: 1.83-2.11 (2H, m), 3.06 (2H, t, J=7.3Hz), 3.85 

(2H, t, J=5.2Hz), 4.22 (lH, br), 4.85 (2H, s), 6.98 (lH, d, J=8.2Hz), 7.28-7.41 (lH, 

m), 7.41-7.49 (lH, m), 7.74-7.86 (4H, m), 9.92 (lH, s), 11.84 (lH, br) 

NMR (9) (CDCI3) 6ppm: 1.83-2.06 (2H, m), 2.25 (3H, s), 2.32-2.76 (lOH, 

5 m), 2.88 (2H, t, J=7.7Hz), 4.87 (2H, s), 6.97 (lH, d, J=8.3Hz), 7.30-7.42 (lH, m), 

7.42-7.51 (lH, m), 7.72-7.87 (4H, m), 9.94 (lH, s) 

NMR (10) (CDC13) appm: 0.99 {6H, t, 1=7.lHz), 1.40-1.61 (2H, m), 1.70-

1.92 (4H, m), 2.43-2.63 (6H, m). 3.56 (2H, s), 3.95 (2H, t, J=6.3Hz), 6.86 (lH, d, 

J=8.5Hz), 7.28-7.40 (lH,m), 7.40-7.51(lH,m),7.70-7.91 (3H, m), 7.95 (lH, d, 

10 J=2.1Hz), 9.89 (lH, s). 10.39-13.00 (lH, hrs) 

NMR (11) (COC13) ~pm: 0.97 (6H, t, J=7.1Hz), 2.10-2.40 (2H, m), 2.40-

2.68 (6H, m), 3.54 (2H, s), 3.95-4.23 (2H, m), 6.84 (lH, t, J=8.5Hz), 7.20-7.40 

(2H, m), 7.58-7.88 (3H, m), 7.90 (lH, d, J=2.1Hz), 9.87 (lH, s) 

NMR (12) (CDCl3) 5ppm:-l.38-1.76 (2H, m), 1.76-2.13 (6H, m), 2.13-2.70 

15 (14H, m), 2.88 (2H, t, J::7.6Hz), 2.95-3.18 (2H, m), 4.86 (2H, s), 6.97 (lH, d, 

J=8.2Hz), 7.31-7.42 (lH, m). 7.42-7.57 (lH, m), 7.73-7.87 (4H, m), 9.91 (lH, s) 

NMR (13) (DMSO-~) 8ppm: 1.92-2.45 (6H, m), 2.60-3.21 (9H, m), 3.21-

3.76 {4H, m), 3.76-4.16 (4H, m), 5.17 {2H, s), 7.15 (lH, d, J=8.8Hz), 7.31 (lH, t, 

J=6.9Hz), 7.45 (lH, t, J=6.9Hz), 7.68-7.92 (3H, m), 7.99 (lH, d, J=7.0Hz), 9.87 

20 (lH, s), 10.73 (lH, br), 11.78 (1 H, br), 12.80 (lH, s) 

NMR (14) (DMS~ Sppm: 1.28 (6H, t, J=7.1Hz), 2.00-2.38 (6H, m). 

2.68-2.90 (2H, m), 2.90-3.25 (SH, m), 3.47-3.83 (3H, m), 5.18 (2H, s), 7.18 (lH. d, 

J=8.7Hz), 7.34 (lH, t, J=7.7Hz), 7.45 (lH, t, J=7.7Hz), 7.78-7.86 (3H, m), 8.00 

(lH, d, I=7.0Hz), 9.90 (lH, s), 10.78 (2H, br), 12.80 (lH, br)" 
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NMR (15) (DMSO~ 8ppm: 2.40 (3H, s), 5.06 (2H, s), 7.15-7.40 (3H, m), 

7.65 (lH, d, J=8.4Hz), 7.77 (lH, s), 7.89 (2H, d, J=8.6Hz), 9.88 (lH, s), 1261 (lH, 

s) 

NMR (16) (DMS0-"6) 8ppm: 2.27 (3H, d, J=0.9Hz), 4.98 (2H, s), 6.79 (lH, 

5 d, J=l.OHz), 7.12-7.25 (2H, m), 7.82-7.96 (2H, m), 9.88 (lH, s), 12.0-12.7 (lH, br) 

NMR (17) (DMS0'""6) 3ppm: 1.26 (9H, s), 4.98 (2H~ s), 6.78 (lH, s), 7.15 

(2H, d, J=8.8Hz), 7.90 (2H, cl, J=8.8Hz), 9.88 (IH, s), 12.42 (lH, s) 

NMR (18) (DMSO~) ~: 5.05 (2H, s), 7.19 (2H, d, 1=8.8Hz), 7.25-

7 .55 (3H, m), 7.69 (lH, s), 7.80-8.02 (4H, m), 9.89 {lH, s), 1260 (lH, s) 

·10 NMR (19) (DMSO-~ 8ppm: 1.57-1.84 (7H, m), 1.84-2.05 (3H, m), 2.20 

(lH, q, J=8.5Hz), 2.30-2.72 (8H, m), 2.74-3.12 (3H, m), 3.16-3.30 (lH, m), 4.87 

(2H, s}, 6.97 (lH, cl, J=8~3Hz), 7.27-7.41 (lH, m), 7.41-7.53 (lH, m), 7.70-7.93 

(4H, m), 9.91 (lH, s) 

NMR (20) (CDCI3) 8ppm: 1.67-2.95 (20H, m), 3.55-3.95 (3H, m), 4.90 

15 (2H, s), 6.96 (lH, d, l=8.3Hz), 7.25-7.53 (2H, m), 7.55-7.95 (4H, m), 9.90 (lH, s) 

NMR (21) (CD03) q,pm: l.55-3.80 (23H, m), 4.91 (2H, s). 6.96 (IH, d, 

J=8.4Hz), 7.25-7.52 (2H, m), 7.65-7.78 (4H, m), 9.88 (lH, s) 

NMR (22) (CDCl3) 8ppm: 1.75-295 (16H, m), 3.55-3.95 (7H, m), 4.88 

(2H, s), 6.95 (lH, d, J=8.3Hz) 7.28-7.55 (2H, m), 7.65-7.95 (4H, m), 9.90 (lH, s) 

20 NMR (23) (CDCl3) 8ppm: 1.75-3.00 (20H, m), 2.27 (3H, s), 3.58-3.98 (3H, 

m), 4.88 (2H, s), 6.95 (lH, d, J=8.3Hz), 7.30-7.52 (2H, m), 7.65-7.90 (4H, m), 9.89 

{lH.s) 

NMR {24) (C003) 8ppm: 1.5-3.4 (l5H, m), 2.40 (4H, t, J=4.5Hz), 3.61 
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(4H, t, J=4.5Hz), 4.88 (2H, s), 6.99 (lH, d, J=8.5Hz), 7.3-7.55 (2H, m), 7.7-7.9 

(4H, m), 9.92 (lH, s) 

NMR (25) (CDC13) Sppm: 1.5-3.1 (23H, m), 2.24 (3H, s), 4.91 (2H, s), 7.00 

(lH, d, J=8Hz), 7.3-7.5 (2H, m), 7.7-7.9 (4H, m), 9.91 (lH, s) 

5 NMR (26) (CDClJ) Sppm: 1.7-2.0 (4H, m), 2.33 (3H, s), 2.5-3.0 (12H, m), 

4.87 (2H, s), 6.97 (lH, d, J:=8Hz), 7.3-7.9 (6H, m), 9.91 (lH, s) 

NMR (27) (DMSO-~ appm: 1.30-3.51 (25H, m), 3.51-3.75 (2H, m), 5.16 

(2H, s), 7.09 (lH, d, J=8.9Hz), 7.27-7.39 (lH, m), 7.39-7.52 (lH, m), 7.70-7.84 

(3H, m), 7.98-8.09 (lH, m), 9.86 (lH, s), 10.58-11.17 (3H, m) 

10 NMR (28) {DMSO-~) Sppm: 1.45 (6H, s), 2.68-3.01 {2H, m). 2.77 (3H, s). 

3.21-3.85 (lOH, m), 5.24 (2H, s), 7.10 (lH, d, J=8.3Hz), 7.29-7.40 (lH, m), 7.40-

7.52 (lH, m), 7.74-7.89 (3H, m), 7.93-8.05 (IH, m), 9.89 (lH, s), 11.10-13.00 (3H, 

m) 

NMR (29) {CDC13) 3ppm: 1.86 (2H, quint, J=7.5Hz), 2.18-2.63 (lOH, m), 

15 2.30 (3H, s), 3.05 (2H, t, J=7.5Hz), 4.82 (2H, s), 6.24-7.01 (2H, m), 7.10-7.59 {3H, 

m), 7.73-7.93(3H,m),10.17 (lH, s) 

NMR (30) (CDCl3) 8ppm: 3.46 (lH, dd, J=6.5Hz, J=l6.5Hz), 3.68 (lH, dd, 

J=lO.SHz, J=l6.5Hz), 5.67 (lH, dd, J=6.5Hz, J=lO.SHz), 7.08 (lH, d, J=8.SHz), 

7.25-7.55 (2H, m), 7.75-7.85 (3H, m), 7.99 (2H, d, J=8.5Hz), 9.84 (lH, s) 

20 Using the suitable starting compounds~ the compounds as listed in Tables 

32-37 are obtained in the same manner as in Reference Examples 7, 8 or 9. . 
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Reference Example 136 

. CH3-~~NH 
CH3 

B.p.: 14s·c co.3 mmHg> 
Crystalline fonn: Colorless oil 
Fonn:Free 
NMR(l) 

Reference Example 138 

CH3-~~NH 
n-C3H7 

Crystalline fonn: Colorless oil 
Fonn: Free 
NMR(3) 

Reference Example 140 

CH38~NH 

Crystalline fonn: Brown oil 
Fonn: Free 
NMR(5) 

Reference Example 142 

CH3 

C!lr~H 
CH3 

(cis-fonn) 
B.p.: 90-95°C (0.2 mmHg) 
Crystalline fonn: Colorless oil 
Fonn:Free 

165 

Table 32 

Reference Example 137 

CH3-~~NH 
C2Hs 

Crystalline form: Pale yellow oil 
Fonn:Free 
NMR(2) 

Reference Example 139 

CH3-~~NH 
iso-C3H7 

Crystalline fonn: Brown oil 
Fonn:Free 
NMR(4) 

Reference Example 141 

CH3-~~NH 
CH3 CH3 

B.p.: 90..95"C (0.15 mmHg) 
Crystalline fonn: Colorless oil 
Fonn:Free 

Reference Example 143 

C2Hs-C~NH 

B.p.: I07°C (0.35 mmHg) 
Crystalline fonn: Colorless oil 
Fonn:Free 
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Reference Example 144 

iso-C3H7-r\_;~NH 

Crystalline fonn: White solid 

Form: Free 

NMR(6) 

Reference Example 146 

B.p.: 135-140"C (0.25-0.3 mmHg) 

Crystalline fonn: Colorless oil 

Fonn: Free 
NMR(7) 

Reference Example 148 

n-C3H7-~~ 
CH3 

Crystalline form: Colorless oil 

Fonn: Free 
NMR(9) 

Reference Example 150 

HO(CH2)2-V-CNH 

CH3 
Crystalline form: Colorless oil 
Form: Free 

NMR(ll) 

PC'l'/JP97/02'09 
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Table33 

Reference Example 145 

O:t-Oa 
B.p.: 160-165"C (0.25-0.3 mmHg) 

Czystalline fonn: Colorless oil 
Form: Free 

Reference Example 147 

Crystalline form: Colorless oil 

Fonn: Free 
NMR(8) 

Reference Example 149 

CH3-CH-~ ~~TU 
CHf'"' >-1" \_/m 

Cff 3 

Crystalline fonn: White amorphous 

Form: Free 

NMR(lO) 

Reference Example 151 

CH30(CH2)2-~~NH 
CH3 

Crystalline form: Brown oil 

Form: Free 

NMR(12) 
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Reference Example 152 

CH3-r(A~NH 

B.p.: 110-ns·c co.22 mmHg) 

Crystalline fonn: Colorless oil 

Fann: Free 

Reference Example 154 

Crystalline form: Yellow powder 

Fonn: Free 
NMR(14) 

Reference Example 156 

CH3 ... .._r-' .. TWT 

(C2H5)2N(CH2)r1~..,n 
B.p.: 110-115°C (0.28 mmHg) 

Crystalline form: Colorless oil 

Form: Free 

Reference Example 158 

" CH3-N\._./N-CH2 

c~H 

B.p.: 113.13o·c c1s mmHg) 
Crystalline form: Colorless oil 

Form: Free 

PCT/3"7/02600 
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Table 34 

Reference Example 153 

Crystalline form: Pale yellow oil 

Fonn: Free 

NMR(l3) 

Reference Example 155 

CH3-~~H 
B.p.: l I0°C (0.35 mmHg) 

Crystalline form: Colorless oil 

Form: Free 

Reference Example 157 

CH3-c~H 

B.p.: 120-12rc c12 mmHg> 

Crystalline fonn: Colorless oil 

Form: Free: 

Reference Example 159 

" CH:r~N'."CH2 
h 

CH3-l\_,,NH 

B.p.: 165-170.C (15 mmHg) 

Crystalline form: Colorless oil 

Fonn: Free 

NMR (15) 
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Reference Example 160 

B.p.: 180-185°C {15 mmHg) 
Crystalline form: Colorless oil 
Fonn: Free 
NMR(16) 
Reference Example 162 

r-\ 
C2Hs-l'\_,N-CH2 

. h 
~NH 

B.p.: l 12-l 16°C (0.23 mmHg) 
M.p. 39-41°C 
Crystalline form: Colorless oil 
Form: Free 
Reference Example 164 

'"' CH,-1'!,;yN-~ 

°'-.JNH 

B.p.: 1os·c co.3 mmHg) 
Crystalline form: Colorless oil 
Fonn: Free 
Reference Example 166 

" CH3-l'\_,N-CH2 
h 

Q.jyNH 
B.p.: 134-137"C (2.5 mmHg) 
Crystalline fonn: Colorless oil 
Form: Free 

168 

Table 35 

ReferenceExample 161 

'"' CH3-l'\_,N-CH2 
)-; 

PCT/JP97/02'89 

°'-.JNH 

B.p~: 138-143.C (12 mmHg) 
Crystalline form: Colorless oil 
Form: Free 

Reference Example 163 

CH3,~ 
CH3_,.J~N-~ 

~NH 
B.p.: l16°C (0.23 mmHg) 
Crystalline fonn: Colorless oil 
Form: Free 

Reference Example 165 

" HO(CH2)2-N~CH2 
)-.; 

CL.tNH 

M.p. 73-75.S"C 
Crystalline fonn: White powder 
Form: Free 
Reference Example 167 

" CH3-1\IVN-CH2 
h 

Q.jyNH 
B.p.: 124-13o·c co.7 mmHg) 
Crystalline fonn: Colorless oil 
Form: Free 
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Reference Example 168 

Crystalline form: White powder 

Form: 3HC1 

NMR (17) 

Reference Example 170 

Crystalline fonn: Colorless oil 

Fonn:Free 

NMR(19) 

Reference Example 172 

;--'\. 
CH3-1\l\,N-CH2 

CNH 

B.p.: l 10-128"C (20 mmHg) 
Crystalline form: Colorless oil 
Forni: Free 

Reference Example J 74 

r-'\ 
CH3-?\.l\r"" CH2 OH 

B.p.: 11s-133•c c20 mmHg) 

Crystalline fonn: Colorless oil 

Fonn:Free 

169 

Table 36 

Reference Example 169 

Fonn:Free 
NMR(18) 

Reference Example 171 

Crystalline form: Colorless oil 

Fonn:Free 
NMR. (20) 

Reference Example 173 

CH3-N~~H 

B.p.: 115-136"C (20 mmHg) 
Crystalline fonn: Colorless oil 

Fonn:Free 

Reference Example 175 

HOCH2"CH-Nr\,.r_/' NH 
HOCH{ V\l"\_) 

Ciystalline form: White powder 

Fonn:3HCJ 

NMR(21) 
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Table 37 

B.p.: 16s-11o·c c1s mmHg) 

Crystalline fonn: Yellow oil 
Fonn:Free 

NMR(22) 

lH-NMR spectrum (NMR (1) to NMR (22)) as described in Tables 32-37 

are as follows: 

10 NMR (1) (CDCI3) 5ppm: 1.05 (3H, d, J=6Hz), 1.25-1.55 (2H, m), 1.75-3.3 

(14H, m), 2.31 (3H, s) 

NMR (2) (CDC13) 8ppm: 0.89 (3H, t, J=7.5Hz), 1.17-1.54 (3H, m), 1.54-

1.78 (lH, m), 1.78-1.94 (2H, m), 1.94-2.18 (3H, m), 2.18-2.49 (6H, m), 2.49-2.72 

(2H, m), 2.72-2.95 (3H, m), 3.03-3.27 (2H, m) 

15 NMR (3) (CDC13) 8ppm: 0.91 (3H, t, J=7Hz), 1.15-1.7 (5H, m), 1.75-2.15 

(6H, m), 2.28 (3H, s), 2.15-2.45 (3H, m), 2.45-2.65 (2H, m), 2.7-2.95 (3H, m), 3.05-

3.25 (2H,m) 

NMR (4) (CDC13) 5ppm: 0.85-0.94 (6H, m), 1.23-1.54 (2H, m), 1.62 (lH, 

br), 1.80-1.96 (3H, m), 1.96-2.18 (2H, m), 2.18-2.45 (6H, m), 2.45-2.68 {2H, m), 

20 2.68-2.92 (3H, m), 3.00:3.24 (2H, m) 

NMR (5) (CDC13) 8ppm: 1.06-1.98 (15H, m), 2.20-2.47 (SH, m). 2.47-2.61 

(lH, m), 261-2.90 (6H, m), 3.09-3.33 (2H, m) 

NMR (6) (CDC13) 8ppm: 1.06 (6H, d, J=6.SHz), 1.25-1.55 (2H, m), 1.75-

1.95 (2H, m), 2.2-2.4 (lH, m), 2.45-2.75 (l lH, m), 3.05-3.2 (2H, m) 

25 NMR (7) (CDCJ3) q,pm: 1.25-1.6 (3H, m), 1.6-2.75 (14H, m), 2.85 (lH, dd, 
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J=2Hz, J=l l.5Hz), 2.9-3.3 (SH, m) 

NMR (8) (CDCI3) ~ppm: 1.00 (3H, t, J=7.3Hz), 1.04 (3H. d, J=6.3Hz), 

1.24-1.51 (2H, m), 1.70-1.92 (3H, m), 2.03 (lH, t, J=l0.7Hz), 220-2.50 (SH, m), 

2.50-2.69 (2H, m), 2.69-3.00 (4H, m}, 3.07-3.22 (2H, m) 

S NMR (9) (CDCl3) Sppm: 0.84 (3H, t, J=7.3Hz), 1.03 (3H, d, J=6.2Hz), 

1.25-1.65 (4H, m), 1.65-1.93 (3H, m), 2.02 (lH, q, J=10.7Hz), 2.19-2.48 (SH, m), 

2.48-2.95 (6H, m), 3.05-3.21 (2H, m) 

NMR (10) (CDCly 8ppm: 0.89 (3H, d, J=6.5Hz), 1.03 (6H, dd, J=6.5Hz, 

1=15.lHz), 1.44-1.69 (2H, m), 1.80-2.00 (2H, m), 2.05-2.24 (2H, m), 2.24-2.50 

10 (2H, m), 2.50-2.95 (6H, m), 3.13-3.40 (3H, m), 4.85 {lH, br) 

NMR (11) (CDC13) 8ppm: 1.03 (3H, d, J=6.2Hz), 1.33-1.52 (2H, m), 1.72-

3.08 (16H, m), 3.08-3.23 (2H, m), 3.45-3.80 (2H, m) 

NMR (12) (CD03) Oppm: 1.04 (3H, d, J=6.2Hz}, 1.49-1.68 (2H, m), LS0-

1.99 (2H, m), 206 (lH, t, J=lO.lHz), 2.24-2.55 (SH, m), 2.57-2.88 (4H, m), 2.90-

15 3.10 (2H, m), 3.15-3.31 (3H, m), 3.34 (3H, s), 3.44-3.62 (2H, m) 

NMR (13) (CDC13) 3ppm: 1.07 (3H, t, J=7.1Hz), 1.40 (2H, dq, J=3.8Hz, 

J=12.0Hz), 1.65-1.98 (SH, m), 2.39-2.72 (9H, m), 2.72-2.84 (4H, m), 3.05-3.22 

(2H,m) 

NMR (14) (CDC13) 3ppm: 0.91 (3H, t, 1=7.lHz), 1.14-1.58 (SH, m), 1.58· 

20 2.13 (5H, m), 2.22-2.87 (13H, m), 3.01-3.24 (2H, m) 

NMR (15) (CDC13) 5ppm: 2.0~3.2 (17H, m), 2.26 (3H, s), 2.32 (3H, s) 

NMR (16) (CDC13) 8ppm: 1.8-1.9 (2H, m), 20-3.2 (17H, m), 2.33 (3H, s), 

2.34 (3H, s) 
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NMR (17) (DMSO-~ ~pm: 1.94-2.46 (6H, m), 2.69 (3H, d, J=3.7Hz), 

2.84-3.16 (2H, m), 3.16-4.30 (1 lH, m), 9.56 (lH, br), 9.99 (lH. br), 11.04 (lH, br), 

12.06 (lH, br) 

NMR (18) (CDC13) 8ppm: 1.08 (3H, d, J=6.2Hz), 1.28-1.55 (2H, m), 1.55-

5 1.95 (SH, m), 2.38 (3H, s), 2.40-2.99 (lOH, m), 3.02-3.22 (2H, m) 

NMR (19) (CDC13) 8ppm: 1.05 (3H, d, J=6Hz), 1.25-1.55 (2H, m), 1.75-3.3 

(14H, m), 2.31 (3H, s) 

NMR (20) {CDCJ3) Sppm: 1.05 (3H, d, J=6Hz), 1.25-1.55 (2H, m), 1.75-3.3 

(l4H, m), 2.31 (3H, s) 

10 NMR (21) (DMSQ..dt;) 8ppm: 1.78-2.47 (6H, m), 2.68-3.06 (2H, m), 3.14-

4.32 (16H, m), 5.20-5.78 {2H, m), 9.1-9.82 (2H, m), 10.54-11.36 (lH, m), 11.82-

12.38 (lH, m) 

NMR (22) (CDC13) appm: 1.3-1.7 (6H, m), 2.0-3.2 (13H, m), 2.32 (3H, s) 

Reference Example 182 

15 To a solution oft-butyl propiolate (9.7 g) in tetrahydrofuran (300 ml) is 

added dropwise a 1.6M solution of n-butyl lithium in n-hexane ( 48 ml) at 

-70°C, and the mixture is reacted for 10 minutes. To the mixture is added 

dropwise a solution of 2-{ (2-methoxy-4-fonnylphenoxy)methylcarbonylamino }­

benzothiazole (10 g) in tetrahydrofuran (200 ml) and N,N-dimethylpropylene 

20 urea (20 ml) at the same temperature over a period of 20 minutes. The reaction 

mixture is further reacted for 20 minutes, and then the reaction vessel is taken 

out from the iced bath, and the mixture is further stirred for 20 minutes. To the 
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mixture is added acetic acid (5 ml), and the mixture is diluted with ethyl acetate. 

The organic layer is washed with a saturated aqueous sodium hydrogen 

carbonate solution, dried over sodium sulfate, concentrated, and the residue thus 
' 

obtained is recrystallized from ethyl acetate-n-hexane. The crystals are 

5 collected by filtration to give 2-[2-methoxy-4-(3-t-butoxycarbonyl-l­

hydroxypropargyl)phenoxymethylcarbonylamino]benzothiazole (13 g) as 

white power. 

Reference Example 183 

A solution of sodium hydroxide (4.92 g) in water (5 ml) is diluted with 

10 ethanol (80 ml), and the mixture is subjected to deaeration, and then put under 

nitrogen atmosphere. To the mixture is added 3-methoxy-4-dimethylamino­

carbonylthiobenzaldehyde (20 g), and the mixture is refluxed for 14 hours. 

After cooling, to the mixture is added dropwise ethyl bromoacetate (9.74 ml), 

and the mixture is stirred at room temperature for three hours. To the mixture 

15 are added ethanol, 1.SN hydrochloric acid and water, and the mixture is 

extracted with chloroform. The extract is dried over sodium sulfate and 

concentrated, and the residue is purified by silica gel column chromatography 

(solvent; n-hexane:ethyl acetate= 9:1-+ 5.6:1 -+4:1) to give 3-methoxy-4-

ethoxycarbonylmethylthiobenzaldehyde (11.8 g) as white solid. 

20 lff-NMR (CDC13) 8ppm: 1.21 (3H, t, J=7.1Hz), 3.74 (2H, s), 3.99 (3H, s), 

4.14 (2H, q, J=7.1Hz), 7.32-7.48 (3H, m), 9.92 (lH, s) 

Reference Example 184 

Using the suitable starting compounds, the following compound is 

obtained in the same manner as in Reference Example 1. 
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cx-(2-Methoxy-4-fonnylphenoxymethyl)acetic acid: 

Yellow powder 

lH-NMR (DMS~ appm: 3.84 (3H, s), 4.82 (2H, s), 7.05 (lH, d, J=8Hz), 

7.41 (lH, d, J=2Hz), 7.51 (lH, dd, J=2Hz, J=8Hz), 9.83 (lH, s), 13.14 (lH, br) 

S Reference Example 185 

Using the suitable starting compounds, the following compounds are 

obtained in the same manner as in Reference Example 2. 

2-(2-Methoxy-4-fonnylphenoxymethylcarbonylamino)benzimidazole: 

YeUow powder 

10 lH-NMR (CDCI3) 8ppm: 4.06 (3H, s), 4.86 (2H, s), 7.09 (lH, d, J=8.5Hz), 

7.3-7.55 (4H, m), 7.8-7.9 (2H, m), 9.91 (lH, s), 10.25 (lH. br) 

2-(2-Ethoxy-4-fonnylphenoxymethylcar'?ony lamino)benzimidazole: 

White powder 

IH-NMR(CDClJ) appm: 1.60 (3H, t, I=7.0Hz), 4.26 (2H, q, J:::7.0Hz), 4.87 

15 (2H, s), 7.11 (lH, d, J=8.3Hz), 7.30-7.49 (4H, m), 7.79-7.88 (2H, m), 9.90 (IH, s), 

10.34 (lH, br) 

2-[2-(Diethylaminocarbonylmethoxy)-4-formylphenoxymethylcarbonyJamino]­

benzimidazole: 

White powder 

20 lH-NMR (CDQ3) 8ppm: 1.16 (3H, lt J=7Hz), 1.30 (3H, t, J=7Hz), 3.35 (2H, 

q, J=7Hz), 3.49 (2H, q, J=7Hz), 4.92 (2H, s), 5.00 (2H, s), 7.09 (lH, d, J=8Hz), 

7.25-7.55 (4H, m), 7.7-7.85 (2H, m), 9.86 (lH, s) 

Reference Example 186 
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Using the suitable starting compounds, the following compounds are 

obtained in the same manner in Reference Example 5. 

[3-(2-ChloroethyJ)-4-(2-benzothiazolylaminocarbonylmethoxy)benzoyl]methyl­

triphenylphosphonium bromide: 

S IH-NMR (DMSO-dt;) appm: 3.16 (2H, t, J=7.0Hz), 3.92 (2H, t, J=7.0Hz), 

5.18 (2H, s), 6.12 (2H, d, J=13.1Hz), 7.14 (1H, d, J=9.4Hz), 7.31 (lH, t, J=6.5Hz), 

7.44 (lH, t, J=6.5Hz), 7.60-8.12 (19H, m), 12.70 {lH, br) 

[3-{2,3-Diacety loxypropyl)-4-(2-benzothiazolylaminocarbonylmethoxy)­

benzoyl]methyltriphenylphosphonium chloride: 

10 lff-NMR (CDClJ) 3ppm: 2.00 (3H, s), 2.05 (3H, s), 3.0-3.15 (2H, m), 4.0-

4.35 (2H, m), 4.93, 5.05 (2H, AB-q, J=l6Hz), 5.40 (lH, m), 6.1-6.6 (2H, hr), 6.98 

(lH, d, J=8Hz), 7 .2-8.5 (21H, m) 

Reference Example 187 

To a solution of methyl 2,4-dibydroxybenzoate (25.1 g) in acetone (250 

15 ml) are added methyl bromoacetate (14.9 ml) and potassium carbonate (21.7 g), 

and the mixture is refluxed for 3 hours. The mixture is filtered, and the filtrate is 

concentrated, and the residue is purified by silica gel column chromatography 

(solvent; n-hexane:ethyl acetate= 3:1) to give ethyl 2-(3-hydroxy-4-methoxy­

carbonylphenoxy)acetate (31.5 g). 

20 White solid 

lff-NMR (CDC13} 3ppm: 3.81 (3H, s), 3.91 (3H, s), 4.65 (2H, s), 6.39 (lH, d, 

J=2.6Hz), 6.45 (lH, dd, J=2.6Hz, J=8.8Hz), 7.73 (lH, d, 1=8.8Hz), 10.97 (lH, s) 

Reference Example 188 

To ethanol (50 ml) are added 2-(2-phthalimide)methylbenzothiazole 
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(3.37 g) and hydrazine monohydrate (3 ml), and the mixture is refluxed for 30 

minutes. After confinning that the starting compounds are consumed, the 

precipitated solid is remov~ by filtration, and the filtrate is concentrated. To 

the residue is added aqueous potassium carbonate solution, and the mixture is 

5 extracted with dichloromethane. The extract is dried over magnesium sulfate, 

and concentrated under reduced pressure to remove the solvent to give 2-

aminomethylbenzothiazole (l .42 g). 

Yellow powder 

1H-NMR (CD03} appm: 1.83 (2H, br), 4.30 (2H, s), 7.33-7.51 (2H, m), 

10 7.85-7.99 (2H, m) 

·Reference ExampJe 189 

To dichloromethane {50 ml) are added 2-hydroxymethyJbenzothiazole (2 

g) and triethylamine (2.5 ml), and further thereto is added methanesulfonyl 

chloride (1.03 ml) under ice-cooling, and the mixture is stirred at the same 

15 temperature for one hour. After the reaction is complete, the mixture is washed 

with hydrochloric acid, dried over magnesium sulfate, and concentrated under 

reduced pressure to the remove the solvent. The resulting crude product is 

dissolved in dimethylformamide (SO ml), and thereto is added potassium 

phthalimide (5.6 g). The mixture is heated with stirring at 70°C for one hour. 

20 After the reaction is complete, the reaction mixture is poured into water, and the 

precipitated crystals are collected by filtration. Separately, the filtrate is 

extracted with ethyl acetate, and the extract is concentrated under reduced 

pressure. The residue and the crystals obtained before are combined, and 

washed with n-hexane-diethyl ether to give 2-(2·phthalimide)methylbenzo-



W098/04536 

177 

thiazole (3.37 g). 

Ye1low powder 

lH-NMR (CDCI3) cSppm: 5.30 (2H, s), 7.35-7.47 (2H, m), 7.74-8.02 (6H, 

m) 

S Reference Example 190 

A solution of methyl p-fonnylbenzoate (12.33 g), malonic acid (16 g) and 

piperidine (1 ml) in pyridine (100 ml) is refluxed for two hours. The reaction 

mixture is poured into ice-water, and the precipitated white powder is collected 

by filtration, and washed with water, and dried to give 4-methoxycarbony1 

10 cinnamic acid (14.7 g). 

White powder 

lH-NMR (DMSO-~) appm: 3.85 (3H, s), 6.65 (lH, d, J=l6Hz), 7.63 {lH, 

d, J=16Hz), 7.82 (2H, d, J=8Hz), 8.01 (2H, cl, J=8Hz), 12.57 (lH, br) 

Reference Example 191 

15 To a solution of 4-methoxycarbonylcinnamic acid (4.64 g) in acetic acid 

(300 ml) is added 10 % palladium-carbon (0.5 g), and the mixture is subjected to 

hydrogenation at 70°C under atmospheric pressure for two hours. The catalyst 

is removed by filtration, and the filtrate is concentrated under reduced pressure. 

To the residue is added water, and the precipitated white powder is collected by 

20 filtration to give 3-(4-methoxycarbonylphenyl)propionic acid (3.87 g). 

White powder 

IH-NMR (CDCl3) Sppm: 2.71 (2H, t, J=7.5Hz), 3.02 (2H, t, J=7.5Hz), 3.91 

(3H, s), 7 .29 (2H, d, J=8.5Hz), 7 .97 (2H, d, J=8.5Hz) 

Reference Example 192 
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To a suspension of 2-carboxybenzothiazole (6.5 g) in anhydrous 

dichloromethane (100 ml) are added oxalyl chloride (3.2 ml) and a drop of 

dimethylformamide, and the mixture is stirred at room temperature for three 

hours. The mixture is evaporated to remove the dichloromethane, and the 

5 residue is dissolved in acetone (100 ml), and added dropwise into an aqueous 

solution of sodium azide (5 g) in water (20 ml) under ice-cooling. The mixture is 

stirred at the same temperature for three hours. and thereto is added water. The 

precipitated crystals are collected by filtration, dissolved in dichloromethane (50 

ml), dried, and concentrated under reduced pressure to remove the solvent. To 

10 the residue is added benzene (50 ml). and the mixture is refluxed for four hours. 

To the mixture is added ethyl 4-piperidinecarboxylate (5.7 g), and the mixture is 

refluxed for 6 hours. To the reaction solution is added water, and the mixture is 

extracted with ethyl acetate. The extract is washed with water, dried, and 

concentrated under reduced pressure to remove the solvent. The residue is 

1 S purified by silica gel column chromatography (solvent; dichloromethane: 

methanol= 200:1 ~ 100:1) to give 2-(4-ethoxycarbonyl-1-piperidinyl)-

carbonylaminobenzothiazole {4.0 g). 

White powder 

lH-NMR (CDC13) ~: 1.25 (3H, t, J=7Hz), 1.65-2.05 (4H, m), 2.4-2.6 

20 (lH, m), 2.95-3.2 (2H, m), 4.0-4.2 (2H, m), 4.14 (2H, q, J::7Hz), 7.15-7.45 (2H, m), 

7.58 (lH, d, J=8Hz), 7.75 (IH, d, J=8Hz), IO.I I (JH, br) 

Reference Example 193 

To a solution of methyl 2-methoxy-4-trifluoromethanesulfonyloxy­

benzoate (26.8 g), t-butyl acrylate (62.5 ml), triethylamine (25 ml) in anhydrous 
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dimethylfonnamide (100 ml) are added palladium acetate (0.4 g) and 1.3-

bis(diphenylphosphino)propane (0.74 g) under argon atmosphere, and the 

mixture is heated with stirring at 75°C for 16 hours. The reaction solution is 

concentrated under reduced pressure to remove the solvent, and thereto is 

S added water. The mixture is extracted with ethyl acetate, and the extract is 

washed with water. dried, and concentrated under reduced pressure. The 

residue is purified by silica gel column chromatography (solvent; ethyl acetate: 

n-hexane = 1 :5) to give t-butyl 3-methoxy-4-methoxycarbonylcinnamate {23.5 

g). 

10 YelJow powder 

1H-NMR (CDC13) oppm: 1.54 (9H, s), 3.90 (3H. s), 3.94 (3H, s), 6.42 (lH, 

d, J=l6Hz), 7.07 (lH, d, J=l.SHz), 7.13 (lH, dd, I=l.5, 8Hz), 7.55 (lH, d, J=16Hz), 

7.80 (IH, d, J=8Hz) 

Reference Example 194 

15 To a solution of t..;butyl 3-methoxy-4-methoxycarbonylcinnamate {23.S 

g) in anhydrous dichloromethane (100 ml) is added trifluoroacetic acid (50 ml) 

under ice-cooling, and the mixture is stirred at room temperature overnight. The 

reaction solution is concentrated under reduced pressure to remove the solvent. 

and the residue is crystaUized from ethanol to give 3-methoxy-4-methoxy-

20 carbonylcinnamic acid (8.35 g). 

White powder 

lff-NMR (CDCI3+DMSO-~) 8ppm: 3.88 (3H, s), 3.94 (3H, s), 6.50 (lH, d, 

I=l6Hz), 7.13 (lH, s), 7.15 (lH, d, J=8Hz), 7.62 (lH, d, J:::l6Hz), 7.78 (lH, d, 

J=8Hz) 
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Referegce Example 195 

To a suspension of 3-methoxy-4-methoxycarbonylcinnamic acid (8.35 g) 

in acetic acid (200 ml) is added 10 % palladium~arbon (1 ~O g), and the mixture is 

subjected to hydrogenation at room temperature. The catalyst is removed by 

5 filtration, and the filtrate is concentrated under reduced pressure. The residue is 

crystallized from diethyl ether-n-hexane to give 3-(3-methoxy-4-methoxy­

carbonylphenyl)propionic acid (7 .5 g). 

White powder 

IH-NMR (CDC13) 8ppm: 2.70 (2H, t, J=7.5Hz), 2.98 (2H, t, J=7.5Hz). 3.88 

10 (3H, s), 3.89 (3H, s), 5.71 (lH, br), 6.75-6.9 (2H •. m). 7.75 (UL d, J=8Hz) 

Reference Example 196 

To a solution of dimethyl methylphosphonate (7.7 ml) in anhydrous 

tetrahydrofuran (100 m1) is added dropwise a l.66M solution of n-butyl lithium in 

n-hexane (43 ml) at-50DC to -60°C. Subsequently, a solution of 2-[2-(3-

15 methoxy-4-methoxycarbonylphenyl)ethyl)carbonylaminobenzothiazole (8.72 g) 

in anhydrous tetrahydrofuran (50 ml) is added dropwise to the reaction solution. 

A yellow gummy material generates in the reaction mixture, and thereto is further 

added l,3-dimethyl-3,4,5,6-tetrahydro-2{1H)pyrimidinone (10 ml), and the mixture 

is stirred at the same temperature for two hours. To the reaction mixture is added 

20 a saturated aqueous ammonium chloride soJution, and the mixture is acidified with 

diluted hydrochloric acid. The mixture is extracted with ethyl acetate, and the 

extract is washed with water, dried, and concentrated under reduced pressure. 

The residue is purified by silica gel column chromatography (solvent; dichloro­

methane:methanol = 100:1 -+ 10: 1) to give dimethyl [ {3-methoxy-4-[2-(2-benzo-
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thiazolyl)aminocarbonyl)ethyl]benzoyl }methyl]phosphonate (6.4 g), whereby the 

starting compound (3.1 g} is also recovered. 

Yellow powder 

1H-NMR (CDCI3) Bppm; 2.80 (2H, t, I=7.5Hz), 3.05 (2H, t, I=7.5Hz), 3.73 

S (3H, s), 3.78 (3H, s), 3.79 (3H, s), 3.82 (2H, d, J=21.5Hz), 6.65-6.8 (2H, m), 7.25-

7.45 (2H, m), 7.60 (IH, d, J=8.5Hz), 7.64 (lH, d, J=7.5Hz), 7.82 (lH, dd, J=lHz, 

I=7 .SHz}, 11.49 (1 H, br) 

Reference Example 197 

Dimethyl methylphosphonate (3.9 ml), 1.65M n-butyl lithium (22 ml) and 

I 0 2-( 4-ethoxycarbonyJ-1-piperidinyl)carbonylaminobenzothiazole ( 4.0 g) are 

treated in the same manner as in Reference Example 196 to give dimethyl [1-(2-

benzothiazolyl)aminocarbonyl)4-piperidinylcarbony lmethyl]phosphonate (2.5 

. g). 

Pale yellow oil 

15 lH-NMR (CDClJ) 5ppm: 1.5-2.05 (4H, m), 2.75-3.1 (3H, m), 3.16 (2H, d, 

J=28Hz), 3.76 (3H, s), 3.82 (3H, s), 4.14.35 (2H, m), 7.15-7.45 (2H, m), 7.57 (lH, d, 

J=7.SHz), 7.74 (lH, d, J=8Hz), 10.04 (IH, br) 

Using the suitable starting compoundst the compounds as listed in Table 

36-1 are obtained in the same manner as in Reference Example 1. 
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Table 36-1 

Ref. RS M.p. (°C) or Crystalline fonn 
Ex. (substitution m A NMR (Solvent for 
No. position) (Salt) recrystallization) 

198 
-(CH2)3CH3 (2) 

2 -CH2-
NMR(ll) White powder 

-OCH3 (5) (Free) 

199 
-CH2CH3 {2) 

2 -CHr 111.8-112.5 White powder 
-OCH3 (5) (Free) (F.thyl acetate) 

200 
-CH3 (2) 

2 -CH2- NMR(17) Yellow powder 
-OCH3 (3) (Free) 

201 
-(CH2hCH3 (2) 

2 -CH2- NMR (18) White powder 
-OCH3 (3) (Free) 

-OCH3 (3) yH3 93-95 White powder 
202 I (Freel (Diethyl ether-n-hexane) 

-Clf-

r-\ I 

203 °' ,o 2 -CH2- 152-154 Colorless needles 
(Free) 

(2,3) 

M 122-123 White powder 204 o, ,o 2 -CHr (Free). 
(2,3) 

205 
-(CH2)iCH3 (2) 

2 -CH2- 95-98 White powder 
-OCH3 (5) (Free) 

206 
-CH(CH3h (2). 

2 -CH2-
NMR(50) White powder 

-OCH3 (5) (Free) 

207 
-(CH2)5CH3 (2) 

2 -CH2- NMR(Sl) White powder 
-OCH3 (5) (Free) 

208 
-CH3 (2) 

2 -CH2-
NMR(55) White powder 

-OCH3 (5) (Free) 

209 -OCH3 (2, 5) 2 -CH2- NMR{60) White powder 
(Free) 

210 
-O<;CHs(2) 

2 -CH2- NMR(62) White powder 
-OCH3{5) (Free) 
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Using the suitable starting compounds, the compounds as listed in Tables 

36-2 to 36-9 are obtained in the same manner as Reference Example 2. 

Table 36-2 

Ref. RS M.p. ("C) Ccystalline 

Ex. (substitution m A R4 R1 and R2 orNMR fonn 
No. position) (salt) (solvent for 

recrystal.) 

Yellow 
-{CH2)3CH3 (2) 

~ 
130.0- powder 

211 -OCH3 (5) 2 -CH2- H 130.3 (Ethyl 
(Free) acetate-n-

hexane) 

Pale yellow 
-CH2CH3 (2) ~ 193-196 n~es 

212 -OCH3 (5) 2 -CH2- H (Free) 
(Ethyl 
acetate-n- · 
hexane) 

-(CH2)]CH3 (2) 

~ 
NMR Yellow 213 -OCH3 (3) 

2 -CH2- H (19) powder (Free) 

-CH3 (2) ~ 
NMR Yellow 214 -OCH3 (3) 2 -CHr H (39) powder (Free) 

-OCH3 (3) -CH2- :)__NO, 190-191 Pale yellow 
215 1 H (Free) powder 

tH3 

~ 
NMR 

216 -OCH3 (3) 1 -CH- H (42) Orange oil 
(Free) 

" Pale yellow 
217 C\ ,o 2 -CH2- H ~ 

148-149 powder 
(Free) (Ethanol-n-

(2.3) hexane) 
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Table 36-3 

Ref. RS I M.p. ("C) Crystalline 
(substitution fonn Ex. ml A R4 Rl and R2 orNMR (solvent for No. position) (salt) recrystaJ.) 

°'~o ~ 
Pale yellow 

218 2 -CH2- H 126-128 powder 
(Free) (Ethanol-n-(2,3) hexane) 

-(CH2hCH3 (2) 

~ 140-142 Pale mange 
219 -OCH3 (5) 2 -CH2- H (Free) powder 

(Ethanol) 

-CH3 (2) 
~· NMR{52) Yellow 

220 -OCH3 (5) 2 -CH:r H (Free) powder 

-CH(CH3h (2) 
.~ 

NMR(53) Pale red 
221 -OCH3 (5) 2 -CHr H powder 

-(CH2)sCH3 (2) 

~ 
NMR(54) White 

222 -OCH3 (5) 2 -CH2- H po~der 

~ NMR(61) Pale brown 
223 -OCH3 (2&5) 2 -CH2- H (Free) powder 
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Table 36-4 

Reference Example 224 

RI.~ 
·~ 

R2 

R4:ff A:-CH:r m: l 

R19:-0CH3 (4-position) RS: -OCH
2
-Q Cl-position) 

M.p. 197 .0-197.S°C Crystalline fonn: Yellow powder 
Solvent for recrystallization: Ethyl acetate-dimethylfonnamide Fonn: Free 

Reference Example 225 

Rt . :) 
R4: H A: -CH2- m: 1 . A 

R2 
R19: -OCH3 (4-position) RS: -OCH2CH=CH2 (3-position) 
M.p. 130-132·c Crystalline fonn: Pale ye11ow powder 
Solvent for recrystallization: Ethyl acetate-n-hexane Fonn: Free 

Reference Example 226 

Rl: ~ 
"" R4: H A: -CH2- m: 1 

R2 

Rl9: -OCH3 (4-position) RS: -o-Q (3-position) 

M.p. l 31.S-132.s·c Crystalline fonn: White powder 
Solvent far reaystallization: n-Hcxanc-ethyl acetate-dichloromethane 
Fonn:Free 

Reference Example 227 

Rl: ~ 
~ R4: H A: -CH2- m: 1 

R2 ~ 

R19:-QCH3 (4-position) RS: -Q (3-position) 

M.p. 169.9-170.3°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethyl acetate-n-hexane Form: Free 
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Table 36-5 

Reference Example 228 

Rt.~ 
. ~ 

R2 

R4=H A:-CHr m:2 

R19: -OCH3 (4-position) 
RS: -(CHi)2CH3 {2-position) & -OCH3 (3-position) 
M.p. 147.0-147.s·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethyl acetate-n-hexane Fonn: Free 

Reference Example 229 

R': ~ 
R2 

R4:H 

R19:-0CH3 (4-position) RS: -o-Q (3-position) 

m: J 

M.p. 142.0-143.0°C Crystalline form: White powder 
Solvent for recrystallization: Ethyl acetate-n-hexane Fonn: Free 

Reference Example 230 

Rl : ~ ~ R4:ff A:-CHr 
R2 

R19: -OCH3 (4-position) RS: -SCH3 (3-position) 
NMR (22) Crystalline form: Pale yellow powder 
Fann: Free 

Reference Example 231 

R' : ~ 
R2 

R4:ff 

R19: -OCH3 (4-position) 
R5: -(CH2)3CH3 (2-position) & -OCH3 (3-position) 
NMR (27) Crystalline form: Pale yellow powder 
Fonn:Free 

m: 1 

m:2 



Reference Example 232 

R' : ::) 

R2 

R4:H 

Rl9: -OCH3 (4-position) 

187 

Table 36-6 

RS: -CH3 (2-position) &-OCH3 (3-position) 
NMR (35) Ccystalline fonn: Orange powder 
Form: Free 

Reference Example 233 

R' : ::) 

R2 

R4=H 

Rl9: -OCH3 (4-position) 
RS: -CH2CH3 (2-position) & -OCH3 (3-position) 
NMR (36) Crystalline fonn: Orange powder 

Reference Example 234 

R' : ::) 

R2 

R4:H 

PCT/1"7/02'89 

m:2 

m:2 

m: J 

Rl9: -OCH3 (4-position) RS: -OCH3 (3-position) 
M.p. 186-188 ·c Crystalline fonn: White powder 
Form: Free 

Reference Example 235 

R' : ::) 

Rl 
R4:H 

R19:-0CH3 (4-position) 

A:-CHr 

R5: -CH2CH=CH2 (2-position) &-OCH3 (S-position) 
M.p. 187-189.C Crystalline fonn: Pale yellow powder 
Fonn:Free 

m:2 
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Table 36-7 

Reference Example 236 

R1. ~ 
-~ 

R2 

R4:ff 

Rl9: -OCH3 (4-position) 
R5: -OCH3 (2-position) &-N(CH3h (3-position) 
NMR (46) Crystalline fonn: White powder 
Fonn:Free 

Reference Example 237 

R' : ::) 

R2 

R4:H 

R19: -OCH3 (4-position) 
R5: -N(CH3)2 (2-position) 
NMR (65) Crystalline fonn: White powder 
Form: Free 

Reference Example 238 

R' : ::) 

R2 

Table 36-8 

R4:ff A:-CH2-

Rl9: -OCH3 (4-position) RS: -OCH3 (3-position) 
T: -CH2- u: 1 
NMR (48) Crystalline form: White powder 
Fonn:Free 

PCT/JP9'7102609 

m:2 

m: 1 

m: 1 
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R' : ::) 

R2 

R4=H 

189 

Table 36--9 

A:-(CH:z)r 

Rl9: -OCH3 (4-position) RS: H 
NMR (73) C:rystalline form: Yellow powder 
Form: Free 

Reference Example 240 

R' : ::) 

R2 

R4:ff 

R19: -OCH3 (4-position) 
R5: -OCH3 (3-position) 
NMR (75) Crystalline fonn: Yellow powder 
Fonn:Free 

PCl'/JP97/02609 

m: 1 

m: 1 
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Using the suitable starting compounds, the compounds as listed in Table 

36-10 to 36-16 are obtained in the same manner as in Reference Example 3. 

Table 36-10 

Reference Example 241 

RI.~ 
·~ 

Rl 
R4=H 

-COCH2PO(R 18)2: -COCH2PO{OCH3h (4-position) 
RS: -OCH2CH=CH2 (3-position) 

m: J 

M.p. 134-l 3S°C Ccystalline fonn: White powder 
Solvent for recrystallization: Ethyl acetate-n-hexane Fonn: Free 

Reference Example 242 

RI:~ ~ R4: H A: -CH2-

R2 

-COCH2PO(R18)2:-COCH2PO(OCH3)i (4-position) 

RS: -o-Q (3-position) 

NMR (8) Crystalline form: Yellow oil 
Fonn:Free 

Reference Example 243 

Rt:~ 
~ R4: H A: -CH2-

R2 

-COCH2PO(R 18)2: -COCH2PO(OCH3)2 ( 4-position) 

RS: -Q (3-position) 

NMR (10) Crystalline form: Yellow oil 
Fonn:Free 

m: 1 

m:l 
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Table36-ll 

Reference Example 244 

Rl: ~ 
~ R4: H A: -CH:r m: 2 

R2 

-COCH2PO(R 18)2: -COCH2PO(OCH3)i (4-position) 
RS: -(CH2)iCH3 (2-position) &-OCH3 (3-position) 
M.p. 156.5-157.4 ·c Qystalline form: White needles 
Solvent for recrystallization: Ethyl acetate-n-hexane Fonn: Free 

Reference Example 245 

RI : ~ 
~ R4: H A: -CH2-

R2 

-COCH2PO(R18)i: -COCH2PO(OCH3)2 (4-position) 

RS: -o-Q (3-position) 

NMR ( 16) Crystalline form: YelJow amorphous 

Reference Example 246 

R' : :) 

R2 

R4:ff 

-COCH2PO(R18h: -COCH2PO(OCH3)2 (4-position) 
RS: -SCH3 (3-position) 
NMR (23) Crystalline form: Pale brown powder 

Reference Example 247 

R' : :) 

R2 

R4=H A:-CH:r 

-COCH2PO(Rl8h: -COCH2PO(OCH3)a (4-position) 
R.5: -(CH2))CH3 (2-position) & -OCH3 (3-position) 
NMR (28) Crystalline fonn: White powder 

m:l 

Form: Free 

m: 1 

Fonn:Free 

m:2 

Form: Free 
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Table 36-12 

Reference Example 248 

Rt .• :) 
R4: H A: -CH2-. ~ 

Rl 

-COCH2PO(R18h:-COCH2PO(OCH3h (4-position) 
RS: -CH3 (2-position) &-OCH3 (3-position) 
NMR (37) Crystalline fonn: Pale red powder 

Reference Example 249 

RI : :) 

R2 

R4:H A:-CHr 

-COCH2PO(R 18)2: -COCH2PO(OCH3)i (4-position) 
RS: -CH2CH3 (2-position) & -OCH3 (3-position) 
NMR {38) Crystalline form: Pale red powder 

Reference Example 250 

Rl. ~ 

R2 
. ~ R4:H 

-COCH2PO(R 18)2: -COCH2~0(0CH3)2 ( 4-position) 
RS: -OCH3 (3-position) 
M.p. 140-142.C Crystalline fonn: Colorless prisms 

m:2 

Fonn:Free 

m:2 

Fonn: Free 

m:l 

Solvent for recrystallization: Ethanol Fonn: Free 

Reference Example 251 

Rt : :) 
. ~ 

R2 
R4: H A:-CH2-

-COCH2PO(R18)2:-COCH2PO(OCH3)i (4-position) 
R.5: -CH2CH::CH2 (2-position) &. -OCH3 (5-position) 
M.p. 125-128°C Crystalline form: Pale brown prisms 
Solvent for recrystallization: Ethanol-n-hexane 

m:2 

Fonn:Free 
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Table 36-13 

Reference Example 252 

RI : ~ 
~ R4: H A: -CH.r 

R2 

-COCH2PO(R l8)i: -COCH2PO(OCH3)i (4-position) 
RS: -OCH3 (2-position) &-N(CH3h (3-position) 
NMR (47) Crystalline fonn: Pale yellow powder 

Reference Example 253 

R1: ~ 
~ R4: H A: -CH2-

R2 

-COCH2PO(R18h: -COCH2PO(OCH3h (4-position) 
RS: -Br (2-position) & -OCH3 (5-position) 
M.p. 196-199°C Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol Fonn: Free 

m:2 

Fonn:Free 

m:2 

Reference Example 254 

R1 : ~ 
~ R4:ff A:-CH2- · m:l 

R2 

-COCH2PO(R1B)a: -COCH2PO(OCH3)2 (4-position) 
R5: -N(CH3)2 (2-position) 
NMR (66) Crystalline fonn: Yellow oil Fonn: Free 

Reference Example 254A 

R': ~ 
R2 

R4=H A:--CHr 

-COCH2PO(R18)2: -COCH2PO(OCHy2 (4-position) 
RS: -OCH3 (2-position) 

m:l 

NMR (77) Ciystalline fonn: White powder Form: Free 
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Table 36-14 

Reference Example 255 

RI:~ ~ R4: H A:-CH2- m: l 

R2 

-COCH2PO(R 18)2: -COCH2PO(OCH3h (4-position) 
RS: -OCH3 (3-position) T: -CH2- u: 1 
NMR (49) Crystalline form: Brown oil Form: Free 

Reference Example 256 

Rt.~ 
. ......pJ 

R2 

R4:H 

-COCH2PO(R18)2:-COCH2PO(OCH3),, (4-position) 
RS: H 
NMR (74) Crystalline form: Pale brown oil 

Reference Example 257 

Rt:~ 
~ R4: H A: -(CH2h-

R2 

-COCH2PO(R 18h: -COCH2PO(OCH3h (4-position) 
R 5: -OCH3 (3-position) 
NMR (76) Crystalline form: Yellow powder 

m:l 

Fonn:Free 

m:l 

Fonn:Free 
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Using the suitable starting compounds, the compounds as listed in Table 

36-16 are obtained in the same manner as in Reference Example S or 6. 

Table 36-16 

(Rs>m 

(ruP=CHfi-0 ft r ~R1 
.'=') 3 o o-A-c-N---f I 

. 2 
R 

Reference Example 258 

RI : :::i 
R2 

R4:ff 

RS: -OCH3 (2 & 3-positions) 

m:2 

NMR (67) Crystalline fonn: Pale yellow amorphous Form: Free 

Reference Example 259 

Rl: ~ 
~ R4:ff A:-CH2-

R2 

RS: -O(CH:z)3C1 (3-position) 
NMR (68) Crystalline fonn: Colorless amorphous 

Reference Example 260 _ 

RI : :::i 
R2 

R4=H 

R5: -O(CH2-0 (3-positi~n) 
NMR (69) Crystalline form: Pale yellow amorphous 

Reference Example 261 
R1 

Rl : ::)_N(CU,):z 

RS: -OCH3 (3-position) 

R4:H A:-CHr 

NMR (70) Crystalline form: Dark brown amorphous 

m:l 

Fonn:Free 

m:l 

Form: Free 

m: 1 

Fann: Free 
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Using the suitable starting compounds, the compounds as listed in Table 

36-17 are obtained in the same manner as in Reference Example 7, 8 or 9. 

Table 36-17 

Reference Example 262 

Colorless oil 

Fonn:Free 

NMR (71) 

Reference Example 263 

Fonn:Free 

NMR (72) 

Using the suitable starting compounds, the compounds as listed in Tables 

36-18 to 36-21 are obtained in the same manner as in Reference Example 187. 
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Table 36-18 

Reference Example 264 
R5:-0H (3-position) A:-CH2- m: 1 
-COR 19: -COOCH3 (4-position) R24: -OCH3 
NMR (I) Crystalline form: White solid Form: Free 

Reference Example 265 

RS: -OCHz-0 (3-position) A: -CH2- m: 1 

-COR 19: -COOCH3 (4-position) R24: -OCH3 
NMR (2) Crystalline form: White solid Fonn: Free 

Reference Example 266 
RS: -OCH2CH=CH2 (3-position) A: -CH1- m: 1 
-COR19:-COOCH3 (4-position) R24: -OCH3 
NMR (4) Crystalline form: Colorless oil Fonn: Free 

Reference Example 267 
RS: -o-Q (3-position). A: -CH2- m: 1 

-COR19: -COOCH3 (4-position) R24: -OCH3 
NMR (6) Crystalline fonn: Yellow oil Fonn: Free 

Reference Example 268 
R5: Q (3-position) A: -CH2- m: 1 

-COR 19: -COOCH3 (4-position) R24: -OCH3 
NMR (9) Crystalline fonn: Colorless oil Fonn: Free 

Reference Example 269 
R5: -CH2CH=CH2 (2-position) & -OH (3-position} 
A:-CH2- m:2 
-COR 19: -COOCH3 (4-position) R24: -OCH3 
M.p. 93.l-93.8°C Crystalline fonn: Colorless needles 
Solvent for rccrystalliza1ion: n-Hexane-ethyl acetate Form: Free 

Reference Example 270 
R': -(CH2hCH3 (2-position) & -OH (3-position) 
A;-CH2- m;2 
-COR19:-COOCH3 (4-position) R24: -OCH3 
NMR (12) Crystalline fonn: White solid Form: Free 
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Table 36-19 

Reference Example 271 
RS: -(CH:zhCH3 (2-position) & -OCH3 (3-position) 
A:-CH2- m:2 
-COR19:-COOCH3 (4-position) R24: -OCH3 
NMR (13) Crystalline fonn: Colorless oil ·Form: Free 

Reference Example 272 

RS: -o-Q (3-position) A: -CH:r m: 1 

-COR19: -COOCH3 (4-position) R24: -OCH3 
NMR (15) Crystalline fonn: Colorless oil Fonn: Free 

Reference Example 273 
RS:-SCH3 (3-position) A:-CH:r m: 1 
-COR 19: -COOCH3 (4-position) R24: -OCH3 
NMR (20) Crystalline form: Pale yellow powder Fonn: Free 

Reference Example 274 
RS: -(CH2'3CH3 (2-position) & -OH (3-position) 
A:-CH2- m:2 
-COR 19: -COOCH3 (4-position) R24: -OCH3 
NMR. (24) Crystalline form: Pale brown powder Fonn: Free · 

Reference Example 275 
RS: -(CH2))CH3 (2-position) & -OCH3 (3-position) 
A:-CH2- m:2 
-COR 19: -COOCH3 (4-position) R24: -OCH3 
NMR (25) Crystalline fonn: White powder Fonn: Free 

Reference Example 276 
R5: -CH2CH3 (2-position) & -OH (3-position) 
A:-CHr m:2 
-COR19: -COOCH3 (4-position) R24: -OCH3 
NMR (29) Crystalline form: White powder Fonn: Free 

Reference Example 277 
RS: -CH3 (2-position) &-OH (3-position) 
A:-CHr m:2 
-CORl9:-COOCH3 (4-position) R24: -OCH3 
NMR (30) Crystalline form: White powder Fonn: Free 
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Table 36-20 

Reference Example 278 
RS: -CH3 (2-position) &-OCH3 (3-position) 
A:-CH2- m:2 
-COR19:-COOCH3 (4-position) R24: -OCH3 
NMR (31) Ccystalline fonn: Colorless needles Fonn: Free 

Reference Example 279 
RS: -CH2CH3 (2-position) & -OCH3 (3-position) 
A:-CH2- m:2 
-COR19:-COOCH3 (4-position) R24: -OCH3 
NMR (32) Crystalline fonn: Colorless oil Fonn: Free 

Reference Example 280 
RS:-OH (3-position) 
A:-CH2- m: 1 
-COR19:-COOCH3 {4-position) R24: -OC2H5 
NMR ( 40) Crystalline form: Colorless oil Fonn: Free 

Reference Example 281 
RS:-OCH3 (3-position) 
A:-CH2- m: 1 
-COR19:-COOCH3 (4-position) R24: -OC2H5 

PCTIJP97I02609 

NMR (41) Crystalline form: Pa1e brown powder Fonn: Free 

Reference Example 282 
R5:-0CH3 (3-position) 
A: -(CHvr m: 1 
-COR 19: -COOCH3 (4-position) R24: -OCH3 
M.p. 48-S0°C · Crystalline form: White powder 
Solvent for recl}'Stallization: Ethyl acetate-n-hexane Fonn: Free 

Reference Example 283 
RS: -OCH3 (2-position) &-NH2 (3-position) 
A:-CH2- m:2 
-COR 19: -COOCH3 (4-position) R24: -OCH3 
NMR (44) Crystalline fonn: Yellow oil Form: Free 

Reference Example 284 
RS: -OCH3 (2-position) & -N(CH3h (3-position) 
A:-CH.r m:2 
-COR19:-COOCH3 (4-position) R24: -OCH3 
NMR (45) Crystalline fonn: Brown oil Form: Free 
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Table 36-21 

Reference Example 285 
RS:-Br(2-position) &-OH (5-position) 
A:-CHr .m:2 
-CQR19: -COOCH3 (4-position) R24: -OCH3 
NMR (56) Crystalline fonn: White powder Fonn: Free 

Reference Example 286 
RS: -Br (2-position) & -OCH3 (5-position) 
A:-CH2- m:2 
-COR19:-COOCH3 (4-position) R24: -OCH3 
NMR (57) Crystalline fonn: White powder Fonn: Free 

Reference Example 287 
RS: -NH2 (2-position} & --OCH3 (5-position) 
A:-CHr m:2 
-CQR19: -COOCH3 (4-position) R24: -O~Hs 
NMR (59) Crystalline fonn: White powder Form: Free 

Reference Example 288 
RS: -N(CH3)i (2-position) 
A: -CH:r · m: 1 

-COR 19: -COOCH3 (4-position) 

NMR (63) Crystalline form: Yellow oil Form: Free 

Using the suitable starting compounds, the compounds as listed in Tables 

36-22 to 36-23 are obtained in the same manner as in Reference Example 1 or 

194. 
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Table 36-22 

Reference Example 289 

R5: -oc82-Q (3-position) 

m: 1 -COR19: -COOCH3 (4-position) 
Crystalline fonn: White solid Form: Free 

Reference Example 290 
RS: -OCH2CH=CH2 (3-position) 
A: -CH2- m: I -COR19:-COOCH3 (4-position) 
NMR (5) Csystalline fonn: White solid Fonn: Free 

Reference Example 291 

RS: -o-0 (3-position) 

A: -CHr m: 1 -COR19: -COOCH3 (4-position) 
NMR (7) Crystalline fonn: Pale yellow oil Fonn: Free 

Reference Example 292 

RS: Q (3-position) 

A: -CH2- m: 1 - -COR19: -COOCH3 (4-position) 
M.p. 124.5-126.o·c Crystalline form: White powder 
Solvent for recrystallization: Ethyl acetate Forni: Free 

Reference Example 293 
R5: -CCH2'2CH3 (2-position) & -OCH3 (3-position) 
A: -CHr m: 2 -COR19: -COOCH3 (4-position) 
NMR (14) Crystalline form: White solid Fonn: Free 

Reference Example 294 

RS: -o-Q (3-position) 

A: -CHr m: 1 -COR19: -COOCH3 (4-position) 
M.p. 131.5-132.0·c Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethyl acetate Forni: Free 

Reference Example 295 
RS: -SCH3 (3-position) A: -CH2- m: I 
-COR19:-COOCH3 (4-position) NMR (21) 
Crystalline form: White powder Fonn: Free 
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Table 36-23 

Reference Example 296 
RS: -(CH2)3CH3 (2-position) & -OCH3 (3-position) 
A: -CH2- m: 2 -COR19:-COOCH3 (4-position) 
NMR (26) Ciystalline form: White powder Form: Free 

Reference Example 297 
RS: -CH3 (2-position) &-OCH3 (3-position) 
A: -CH2- m: 2 -COR 19: -COOCH3 ( 4-position) 
NMR (33) Crystalline form: White powder 

Reference Example 298 
RS: -CH2CH3 (2-position) & -OCH3 (3-position) 
A: -CH2- m: 2 -COR 19: -COOCH3 ( 4-position) 
NMR (34) Crystalline fonn: White powder 

Reference Example 299 
RS: -OCH3 (3-position) 
A: -(CH2,)3- m: 1 -COR19: -COOCH3 (4-position) 
M.p. 89-9o·c Crystalline form: Colorless needles 
Solvent for recrystallization: Water-ethanol Fonn: Free 

Reference Example 300 
R5: -CH2CH=CH2 (2-position) & -OCH3 (5-position) 
A: -CH2- m: 2 -CQR19:-COOCH3 {4-position) 
NMR (43) Crystalline fonn: White powder Fonn: Free 

Reference Example 301 
RS: -Br (2-position) & -OCH3 (5-position) 
A: -CH2- m: 2 -COR19: -COOCH3 (4-position) 
NMR (58) Crystalline form: White powder Form: Free 

Reference Example 302 
R5: -N(CH3)2 (2-position) 
A: -CH:r m: 1 -COR19: -COOCH3 (4-position) 
NMR (64) Crystalline form: White amorphous Fonn: Free 

Reference Example 303 

Using the suitable starting compounds. the following ~mpounds are 

obtained in the same manner as in Reference Example 6. 

Methyl a-( 2, 3-dihydroxy-4-acety lphenoxy )acetate: 

White powder 
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lH-NMR (DMSO-<i(;) q,pm: 2.56 (3H, s), 3.69 (3H, s), 4.91 (2H, s), 6.49 (lH, 

d, J=9.1Hz), 7.35 (lH, d, J=9.1Hz), 8.79 (lH, s), 12.31 (lH, s) 

Methyl a-(2,3-dimethoxy-4-acetylphenoxy )acetate: 

White solid 

5 lH-NMR (CDCI3) 8ppm: 2.60 (3H, s), 3.81 (3H, s), 3.93 (3H, s), 3.99 (3H, s), 

4.75 (2H, s), 6.57 (lH, d, J=8.9Hz), 7.48 (lH, d, J=8.9Hz} 

Methyl a-[2.3-dimethoxy-4-(2-bromoacetyl)phenoxy]acetate: 

Colorless oil 

lH-NMR (CDCI3) 5ppm: 3.81 (3H, s), ?.93 (3H, s}, 4.07 (3H, s), 4.57 (2H, s), 

10 4.76 (2H, s). 6.58 (lH, d, J=8.9Hz), 7.54 (lH, d, J=8.9Hz) 

(2,3-Dimethoxy-4-methoxycarbonylmethoxybenzoyJ)methylenetriphenyJ­

phosphorane: 

Colorless amorphous 

1 H-NMR (CDC13) 5ppm: 3.77 (3H, s), 3.94 (6H, s), 4.61 (lH, brd, J=27 .8Hz), 

15 4.70 (2H, s), 6.56 (lH, d, J=8.8Hz), 7.38-7.80 (16H, m) 

Ethyl cx-[3-(3-chloropropoxy )-4-acetylphenoxy )acetate: 

Yellow oil 

lH-NMR (CDCJ3) 8ppm: 1.31 (3H, t, J=7Hz), 2.2-2.5 (2H, m), 2.57 (3H, s), 

3.77 (2H, t, J=6;5Hz). 4.30 (2H, t, J=7Hz), 4.66 (2H, s), 6.47 (lH, dd, J=2H, 

20 J=8.5Hz), 6.57 (lH, d, J=2Hz), 7.81 (lH, d, J=8.5Hz) 

Ethyl a-[3-(3-chloropropoxy)-4-(2-bromoacetyl)phenoxy ]acetate: 

Colorless oil 

lH-NMR (CDC13) 8ppm: 1.31 (3H. t, J=7Hz), 2.25-2.SS (2H, m), 3.55-3.85 
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(2H, m), 4.15-4.4 (4H, m), 4.50 (2H, s), 4.68 (2H, s), 6.51 (IH, dd, J=2Hz, J=9Hz), 

6.59 (lH, d, J=2Hz), 7.89 (lH, d, J=9Hz) 

[2-(3-Chloropropoxy)-4-ethoxycarbonyJmethoxybenzoyJ]methylenetriphenyl­

phosphorane: 

5 Pale brown amorphous 

lff-NMR {CDC13) 8ppm: 1.31 (3H, t, J=7Hz), 2.2-2.7 (2H, m), 3.67 (2H, d, 

J=S.SHz), 4.27 (2H, q, J=7Hz), 4.2-4.4 (2H, m), 4.66 (2H, s), 6.20 (lH, br), 6.47 (lH, 

dd, I=2Hz, I=9Hz), 6.57 (lH, d, J=2Hz), 7.4-8.0 (16H, m) 

(2,3-Dimethoxy-4-carboxymethoxybenzoyl)methyltriphenylphosphonium 

10 chloride: 

Colorless prisms (recrystallized from diluted hydrochloric acid) 

M.p. 137-151°C (decomposed) 

lH-NMR (DMSO-~ Sppm: 3.78 (3H, s), 3.81 (3H, s), 4.69 (2H, s), 6.63 (lH, 

cl, J=8.9Hz), 7.28 (lH, d, J=8.9Hz), 7.50-7.80 (15H, m) 

1 S [2-(3-Chloropropoxy)-4-carboxymethoxybenzoyl]methyltriphenylphosphonium 

chloride: 

Pale yellow amorphous 

lH-NMR (CDC13) appm: 2.1-2.45 (2H, m), 3.63 (2H, t, J=6.5Hz), 4.04 (2H, t, 

J=5Hz), 4.49 (2H, s), 6.35 (lH, dd, J=2Hz, J=7Hz), 6.48 (IH, d, J=2Hz.), 7.35-7.9 

20 (16H,m) 

lH-NMR spectrum (NMR (1) to NMR (77)) as described in Tables 36-1 to 

36-23 are as follows: 

NMR (1) (CDC13) 8ppm: 3.81 (3H, s), 3.91 (3H, s), 4.65 (2H, s), 6.39 (lH, d, 
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1=2.6Hz), 6.45 (lH, dd, J=2.6Hz, J=8.8Hz), 7.73 (lH, d, J=8.8Hz), 10.97 (lH, s) 

NMR (2) (CDCl3l Sppm: 3.80 (3H, s), 3.87 (3H, s), 4.64 (2H, s), 5.16 (2H, s), 

6.42 (lH, dd, J=2.4Hz, J=8.7Hz), 6.60 (l~ d, J=2.4Hz), 7.30-7.43 (3H, m), 7.49-

7.52 (2H, m), 7.85 (lH, d, J=8.7Hz) 

5 NMR (3) (DMSQ..dt;) 8ppm: 3.76 (3H, s), 4.76 (2H, s), 5.19 (2H, s}, 6.54 (lH, 

dd, J=2.3Hz, J=8.7Hz), 6.76 (lH, d, J=2.3Hz), 7.27-7.44 (3H, m), 7.49-7.53 (2H, m), 

7.69 (lH, d, I=8.7Hz), 13.07 (lH, brs) 

NMR (4) (CDCl3) awm: 3.82 (3H, s), 3.86 (3H, s), 4.584.62 (2H, m), 4.66 

(2H, s), 5.28-5.58 (2H, m), S.98-6.19 (lH, m), 6.41 (lH, dd, J=2.4Hz, J=8.7Hz), 6.54 

10 (lH, d, J=2.4Hz), 7.83 (lH, d, J=8.7Hz) 

NMR (5) (DMSO-clc>) Oppm: 3.74 (3H, s), 4.59-4.63 (2H, m), 4.75 (2H, s), 

5.21-S.29 (2H, m), 5.93-6.09 (lH, m}, 6.52 (lH, dd, J=2.3Hz, J=8.7Hz), 6.64 (lH, d, 

J=2.3Hz), 7.67 (lH, d, J=8.7Hz), 13.05 (lH, hrs) 

NMR (6) (CDC13) Sppm: 1.52-2.00 {SH. m), 3.82 (3H, s), 3.84 (3H, s), 4.66 

15 (2H, s), 4.73-4.84 (lH, m), 6.37 (lH, dd, J=2.4Hz, J=8.7Hz), 6.53 (lH, d, J=2.4Hz), 

7.79 (IH, d, J=8.7Hz) 

NMR (7) {CDCI3) 3ppm: 1.52-2.03 (SH, m). 3.84 (3H, s), 4.71 (2H, s), 4.30-

5.20 (2H. m), 6.40 (lH. dd, J=2.4Hz, J=8.7Hz), 6.54 (lH, d, J=2.4Hz), 7.80 (lH, d. 

J=8.7Hz) 

20 NMR (8) (CDCJ3) Sppm: 1.65-2.12 (8H, m), 3.74 (3H, s), 3.78 (3H, s), 3.70-

3.88 (2H, m), 4.79 (2H, s), 4.83-4.94 (lH, m), 6.4o-6.62 (2H, m), 7.32-7.42 (lH, m), 

7.44-7.52 (lH, m), 7.79-7.90 (3H, m), 8.31-10.20 (IH, brs) 

NMR (9) (CDCI3) appm: 3.61 (3H, s), 3.81 (3H, s), 4.70 (2H, s), 6.83-6.97 
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(2H, m), 7.22-7.33 (2H, m), 7.33-7.45 (3H, m), 7.85 (IH, d, J=8.8Hz) 

NMR (10) (CDCI3) ~m: 3.50-3.70 (BH, m), 4.79 (2H, s), 6.77-6.97 (2H, m), 

7.09-7.49 (SH, m), 7.58-7.89 (2H, m), 9.97-10.81 (lH, brs) 

NMR (11) (CDC13) Sppm: 0.88 (3H, t, J=7.2Hz), 1.26-1.47 (2H, m), 1.47-

5 1.66 (2H, m), 2.56 (2H, t, J=7.5Hz), 3.78 (3H, s), 4.66 (2H, s). 6.33 (lH, d, J=2.4Hz), 

6.46 (lH, dd, J=2.4Hz, J=8.3Hz), 7 .05 (lH. d, 1=8.3Hz) 

NMR (12) (CDCl3) appm: 0.92 (3H, t, J=7.4Hz), 1.48-1.70 (2H, m), 2.65-

2.78 (2H, m), 3.79 (3H, s), 3.90 (3H, s), 4.70 (2H, s), 6.25 (lH, d, J=8.9Hz). 7.65 (lH, 

d, J=8.9Hz), ll.08 (lH, s) 

10 NMR (13) (CDCI3) Sppm: 0.94 (3H, t, J:;:7.3Hz), 1.49-1.71 (2H, m). 2.63-

2.77 (2H, m), 3.80 (3H, s), 3.83 (38, s), 3.89 (3H, s), 4.70 (2H, s), 6.48 (IH, d, 

J=8.8Hz), 7.70 (lH, d, I=8.8Hz) 

NMR (14) (CDCI3) ~m: 0.93 (3H, t, J=7.3Hz), l.47-1.70 (2H, m), 2.62-

2.76 (2H, m), 3.83 (3H, s), 3.90 (3H, s), 4.74 (2H, s), 6.51 (lH, d, J=8.8Hz), 7.20 (lH, 

15 brs), 7.72 (lH, d, l=8.8Hz) 

NMR (15) (CDC13) Oppm: 3.77 (3H, s), 3.79 (3H, s), 4.59 (2H, s), 6.45 (lH, ~ 

J=2.5Hz), 6.65 (lff. dd, J=2.5Hz, J=8.8Hz), 6.92-7.03 (2H, m), 7.03-7.17 (lH, m), 

7.26-7.40 (2H, m), 7.91 (lH, ~ J=8.8Hz) 

NMR (16) (CDC13) 8ppm: 3.72 (3H, s), 3.77 (3H, s), 3.81 (2H, d, J=21.6Hz), 

20 4.68 (2H, s), 6.34 (lH, d, J=2.4Hz), 6.62 (lH, dd, J=2.4Hz, J=8.8Hz), 7.04·7.15 (2H, 

m), 7.15-7.47 (SH, m), 7.68-7.83 (2H, m), 7.86 (lH, d, J=S.BHz), 10.65 (lH, hrs) 

NMR (17) (DMS~) 8ppm: 2.02 (3H, s), 3.75 (3H, s), 4.64 (2H, s), 6.47 

(lH, d, J=8.3Hz), 6.60 (lH, cl, J=8.3Hz), 7.07 (1H, t, J=8.3Hz), 12.93 (IH, brs) 

'· 
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NMR (18) (DMSO·~ Sppm: 0.86 (3H, t, J=7.2Hz), 1.13-1.51 (4H, m), 2.59 

(2H, t, J=7.6Hz), 3.74 {3H, s), 4.63 (2H, s), 6.46 (lH, d, J=8.3Hz), 6.59 (lH, d, 

J=8.3Hz), 7.06 (lH, t, J=8.3Hz), 12.89 (lH, brs) 

NMR (19) (CDCly 8ppm: 0.97 (3H, t, J=7.1Hz), 1.31·1.68 (4H, m), 2.77 (2H, 

5 t, J=7.0Hz), 3.84 (3H, s), 4.75 {2H, s), 6.51 (lH. d, J=8.2Hz), 6.64 (lH, d, J=8.2Hz), 

7.14 (lH, t, J=8.2Hz), 7.26-7.39 (lH, m), 7.39-7.52 (lH, m), 7.73-7.90 (2H, m), 9.70 

(lH, brs) 

NMR (20) (CDC13) 8ppm: 2.43 (3H, s), 3.82 (3H. s), 3.88 (3H, s), 4.70 (2H, 

s), 6.59 {IH, dd, J=8.8Hz, J=2.4Hz), 6.81 (IH, d, J=2.4Hz). 8.00 {lH, d, J=8.8Hz) 

10 NMR (21) (DMSO-~) 6ppm: 2.39 (3H, s), 3.77 (3H, s), 4.81 (2H, s), 6.62-

6.83 (2H, m), 7.89 (IH, d, J=9.1Hz), 13.14 (IH, brs) 

NMR (22) (CDCl3) 8ppm: 2.48 (3H, s), 3.90 (3H, s), 4.82 (2H, s), 6.69 (!H, 

. dd, J=8.7Hz, J=2.4Hz). 6.86 (lH, d, J=2.4Hz), 7.36 (lH, dt, J=l.2Hz, J=7.7Hz), 

7.48 {IH, dt, J=l.2Hz, J=7.7Hz). 7.84 (2H, t, J=7.7Hz). 8.05 (lH, d, J=8.7Hz), 9.91 

15 (lH, brs) 

NMR (23) (CDC13) Oppm: 2.41 (3H, s), 3.63 (2H, d, J=22.6Hz), 3.80 (6H, d, 

J=l l .2Hz), 4.82 (2H, s), 6.71 (lH, dd, J=8.8Hz, J=2.4Hz), 6.85 (lH, d, J=2.4Hz), 

7.34 (lH, dt, J=l.3Hz, J=9.2Hz), 7.47 (IH, dt, J=l .3H, J=9.2Hz), 7.82 (2H, t, 

J=9.2Hz), 8.01 (lH, d, J=8.8Hz) 

20 NMR (24) (CDC13) 8ppm: 0.93 (3H, t, J=7.0Hz), 1.19-1.62 (4H, m). 2.73 

(2H, t, 1=7.0Hz), 3.79 (3H, s), 3.91 (3H~ s), 4.70 (2H, s), 6.27 (IH, d, J=9.0Hz), 7.67 

(lH, d, J=9.0Hz), 11.00 (lH, s) 

NMR (25) (CDC13) Sppm: 0.94 (3H, t, J=7.2Hz), 1.29·1.63 (4H, m), 2.72 
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(2H, t, J=7.1Hz), 3.80 (3H, s), 3.83 (3H, s), 3.89 (3H, s), 4.70 (2H, s), 6.50 (lH, d, 

I=8.8Hz), 7.72 (lH, d, J=8.8Hz) 

NMR (26) (DMSO~) 8ppm: 0.88 (3H, t, J=7.1Hz), 1.19-1.61 (4H, m), 2.60 

(2H, t, J=6.7Hz), 3.70 (3H, s), 3.78 (3H, s), 4.77 (2H, s), 6.71 (lH, d, J=8.8Hz), 7 .60 

5 (lH, d, J=8.8Hz), 13.05 (lH, brs) 

NMR (27) (CDC13) 8ppm: 0.99 (3H, t, J=7.1Hz), 1.37-1.71 (4H. m), 2.80 (2H, 

t, J=6.9Hz), 3.87 (3H, s), 3.91 (3H, s), 4.82 (2H, s), 6.66 (lH, d, J=8.8Hz), 7.34 (lH,. 

dt, J=l.3Hz, J=7.7Hz), 7.46 (lH, dt, J=l.3Hz, J=7.7Hz), 7.69-7.90 (3H, m), 9.62 

(lH. hrs) 

10 NMR (28) (CDC13} 8ppm: 1.00 (3H, t, J=7.0Hz), 1.39-1.73 (4H, m), 2.78 

{2H, t, 1=8.0Hz), 3.76 (6H, d, J=ll.4Hz), 3.79 (3H, s), 3.81 (2H, d, 1=22.lHz), 4.82 

(2H, s), 6.69 (IH, d, J=8.8Hz), 7.34 {lH, t, J=8.6Hz), 7.46 (lH, t, J=8.6Hz), 7.57 (IH, 

d, J=8.8Hz), 7.82 (2H, t, J=8.6Hz), 9.87 (lH, brs) 

NMR (29) (CDCIJ) 8ppm: 1.14 (3H, t, J=7.5Hz), 2.75 (2H, q, 1=7.SHz), 3.80 

15 (3H, s), 3.91 (3H, s), 4.71 (2H, s), 6.28 (lH, d, J=9.0Hz}, 7 .67 (lH, d, J=9.0Hz), 11.08 

{lH, s) 

NMR (30) (CDC13) 5ppm: 2.18 (3H, s), 3.80 (3H, s), 3.91 (3H, s), 4.71 (2H, s), 

6.28 (lH, d, J=9.0Hz), 7.67 (lH, d, J=9.0Hz), I 1.11 (lH, s) 

NMR (31) (CDCl3) appm: 2.34 (3H, s), 3.81 (3H, s), 3.82 (3H, s), 3.89 (3H, 

20 s), 4.70 (2H, s), 6.51 (lH, d, J=8.8Hz}, 7 .71 (1 H, d, J=8.8Hz) 

NMR (32) (CDCl3) 6ppm: 1.18 (3H, t, J=7.5Hz), 2.76 (2H, q, J=7.5Hz), 3.80 

{3H, s), 3.84 (3H, s), 3.89 (3H, s), 4.71 (2H, s), 6.51 (lH, d, J=8.8Hz), 7.73 (lH, d, 

J=8.8Hz) 

NMR (33) (DMSO-~ Sppm: 2.10 (3H, s), 3.70 (3H. s), 3.78 (3H, s), 4.78 
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(2H, s), 6.72 (lH, d, J=8.9Hz). 7.59 (lH, d, J=8.9Hz), 13.11 (lH, brs) 

NMR (34) (DMSO-~ 8ppm: 1.08 (3H, t, J=7.4Hz), 2.62 (2H, q, J=7.4Hz), 

3.72 (3H, s). 3.78 (3H, s), 4.79 (2H, s), 6.72 (lH, d, J=8.9Hz), 7.60 (lH, d, J=8.9Hz), 

13.09 (lH, hrs) 

5 NMR (35) (CDC3) 8ppm: 2.31 (3H, s), 3.85 (3H, s), 3.90 (3H, s), 4.82 (2H, 

s), 6.65 (lH, cl, J=8.8Hz), 7.34 (lH, dt, J=l.2Hz, J=7.6Hz}, 7.46 (IH, dt, J=l.2Hz, 

J=7.6Hz), 7.69-7.89 (3H, m), 9.79 (lH, brs) 

NMR (36) (CDC13) 8ppm: 1.27 (3H, t, J=7 .6Hz), 2.83 (2H, q, J=7 .6Hz), 3.87 

(3H, s), 3.91 (3H, s), 4.83 (2H, s), 6.66 (lH, d, J=8.8Hz). 7.30 (lH, dt, J=l.3Hz, 

10 J=7.3Hz), 7.46 (lH, dt, J=l.3Hz, J=7.3Hz), 7.70-7.90 (3H. m). 9.72 (IH. hrs) 

NMR (37) (CDC13) appm: 2.33 (3H, s}, 3.77 (6H, d, J=l l.lHz), 3.80 (3H, s), 

3.81(2H,d,1=22.0Hz), 4.82 (2H, s), 6.69 (lH, d, J=8.8Hz), 7.35 (lH, dt, J=l.3Hz, 

J=7.9Hz), 7.47 (lH, dt, J=l.3Hz, J=7.9Hz),'7.61 (lH, d, J=8.8Hz), 7.82 (2H:. t, 

J=7.9Hz), 9.87 (lH, hrs) 

15 NMR (38) (CDCI3) oppm: 1.29 (3H, t, J=7.5Hz), 2.83 (2H, q, J=7.5Hz), 3.76 

(6H, d, J=ll.2Hz). 3.80 (2H, d, J=22.1Hz), 3.81 (3H, s), 4.83 (2H, s), 6.70 (lH, d, 

J=8.8Hz), 7.38 (lH, dt, J=l.4Hz, J=8.6Hz), 7.47 (lH, dt, J=l.4Hz, 8.6Hz), 7.59 (lH, 

cl, J=8.8Hz), 7.83 (2H, t, J=8.6Hz), 9.73 (lH, brs) 

NMR (39) (CDC3) 5ppm: 2.24 (3H, s), 3.85 (3H, s), 4.75 (2H, s), 6.51 (IH, d, 

20 J=8.3Hz), 6.63 (lH, d, J=8.3Hz), 7.14 (lH, t, J=8.3Hz), 7.29-7.40 (lH, m), 7.40-7.52 

(lH, m), 7.74-7.91 (2H, m) 

NMR (40) (CDCl3) 8ppm: 1.30 (3H, t, J=7Hz), 3.91 (3H, s), 4.27 (2H, q, 

J=7ffz), 4.63 (2H, s), 6.41 (lH, d, J=2.5Hz), 6.48 (lH, dd, J=2.5Hz, J=9Hz), 7.75 

(lH, d, J=9Hz). 10.96 (lH, s) 
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NMR (41) (CDC13) Sppm: 1.30 (3H, t, J=7Hz), 3.86 (3H, s), 3.89 (3H, s}, 

4.28 (2H, q, J=7Hz), 6.43 (lH, dd, J=2.5Hz, J=8.5Hz), 6.58 (lH, d, J=2.5Hz), 7.84 

(lH, d, J=8.5Hz) 

NMR (42) (CDC13> Oppm: 1.69 (3H, d, J=7Hz), 3.80 (3H, s), 4.95 (lH, q, 

5 J=7Hz), 6.45-6.7 (3H, m), 7.15-7.5 (3H, m), 7.7-7.9 (2H, m), 9.77 (lH, hr) 

NMR (43) (CDC13) Sppm: 3.38 (2ff. d, J=6.5Hz), 3.84 (3H, s), 3.86 (3H, s), 

4.74 (2H, s), 4.95-5.15 (2H, m), 5.85-6.1 (lH, m), 6.34 (lH, s), 7.69 (lH, s), 9.28 (lH, 

br) 

NMR (44) (CDCI3) 8ppm: 3.80 (3H, s), 3.84 (3H, s), 3.88 (3H, s), 4.73 (2H, 

10 s), S.98 (2H, br), 6.12 (lH, d, J=9Hz), 7.59 (lH, d, J=9.1Hz) 

NMR (45) (CDCI3) Sppm: 2.88 (6H, s), 3.80 (3H, s), 3.83 (3H, s), 3.87 (3H, 

s), 4.71 (2H, s), 6.48 ( IH, d, J=8.7Hz), 7.29 (IH, d, J=8.7Hz) 

NMR (46) (CDC13) Sppm: 2.91 (6H, s), 3.88 (3H, s), 3.89 (3H, s), 4.80 (2H, 

s), 6.64 (lH, d, J=8.7Hz), 7.30-7.38 (2H, m), 7.42-7.51 (lH, m), 7.80-7.89 (2H, m), 

15 10.24 (lH, hr) 

NMR (47) (CDC13) appm: 2.90 (6H, s), 3.69 (3H, s), 3.74 (2H, d, J=21.7Hz), 

3.75 (3H, s), 3.90 (3H, s), 4.83 (2H, s), 6.74 (lH, d, J=8.6Hz), 7.26 "(lH, d, J=8.6Hz), 

7.34 (lH, t, J=9.1Hz), 7.43 (lH, t, J=9.1Hz), 7.80-7.90 (2H, m), 10.10 (lH, br) 

NMR (48) (CD03) q,pm: 3.86 (3H, s), 3.89 (3H, s), 4.65 (2H, s), 4.97 (lH, d, 

20 J=5.9Hz), 6.49-6.55 (2H, m), 7.34-7.54 (3H, m), 7.84-7.89 (IH, m), 7.98 (lH, d, 

J=7.3Hz) 

NMR (49) (CDCI3) 3ppm: 3.72 (3H, s), 3.78 (3H, s), 3.79 (2H, d, J=21.7Hz), 

3.92 (3H, s), 4.66 (2H, s), 4.97 (2H, d, J=5.9Hz), 6.53-6.61 (2H, m), 7.39-7.54 (3H, 
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m), 7.82-7.90 (2H, m), 7.98 (lH, d, J=7.6Hz) 

PCf/JP9'7/02609 

NMR (50) (DMS0-"6) ~ppm: 1.13 (6H, d, J=7.0Hz), 3.08-3.35 (lH, m), 3.69 

(3H, s), 4.66 (2H, s), 6.38 (lH, d, J=2.4Hz), 6.48 (lH, d, J==2.4Hz, J==8.4Hz), 7.07 

(lH, d, J=8.4Hz), 12.93 (lH, s) 

5 NMR (51) (OMS~ Oppm: 0.69-1.00 (3H, m), 1.08-1.62 (SH, m), 2.32-

2.63 (2H, m), 3.68 (3H, s), 4.65 (2H, s), 6.30-6.53 (2H, m), 7.00 (lH, d, J=8.2Hz), 

12.92 (lH, s) 

NMR (52) (CDCl3) oppm: 2.31 (3H, s), 3.78 (3H, s), 4.74 (2H, s), 6.42 (lH, d, 

J=2.4Hz), 6.52 (lH, dd, J=2.4Hz. J=8.8Hz),1.12 (JH, d, J=8.8Hz), 7.25-7.53 (2H, 

10 m), 7.72-7.94 (2H, m). 9.71 (IH, s) 

NMR (53) (CDCl3) Sppm: 1.30 (6H, d, J=6.9Hz), 3.19-3.46 (lH, m), 3.79 

(3H, s). 4.75 (2H, s), 6.44 (lH, d, J=2.4Hz), 6.60 (lH, dd, J=2.4Hz, J=8.5Hz), 7.20 

(IH, d, 1=8.5Hz), 7.24-7.53 (2H, m), 7.72-7.94 (2H, m), 9.51-9.82 (lH, hrs) 

NMR (54) (CDC13) 8ppm: 0.78-0.99 (3H, m). 1.18-1.77 (8H, m), 2.67 (2H, t, 

15 J=7.9Hz), 3.78 (3H, s), 4.74 (2H, s), 6.43 (lH, d, J=2.4Hz), 6.55 (lH, dd, J=24Hz, 

1=8.3Hz), 7.12 (lH, d, J=8.3Hz), 7.23-7.52 (2H, m), 7.75-7.92 (2H, m), 9.56-9.80 

(lH, hrs) 

NMR (55) {DMSO-~ 8ppm: 2.09 (3Ht s). 3.68 (3H, s), 4.66 (2H, s), 6.32-

6.52 (2H, m), 7.02 (lH, d, J=8.1Hz), 12.95 (lH, s) 

20 NMR (56) (CDCl3) Sppm: 3.82 (3H, s), 3.93 (3H, s), 4.73 (2H, s), 6.34 (lH, 

s), 8.02 (lH, s), 10.93 (lH, s) 

NMR (57) (CDCJ3) appm: 3.82, 3.86, 3.88 (each 3H, each s), 4.77 (2H, s), 

6.40 (lH, s), 8.07 (lH, d, 1=3.lHz) 
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NMR (58) (DMSO-~) 8ppm: 3.74, 3.82 (each 3H, each s), 4.97 (2H, s}, 

6.74 (lH, s), 7.85 (lH, d, J=3.6Hz), 12.82·13.44 (IH, br) 

NMR (59) (DMSO~ Sppm: 3.73, 3.74 (each 3H, each s), 4.63 (2H, s), 

6.76 (lH, s), 7.30 (lH, s), 10.66 (lH, brs) 

5 NMR (60) (DMS0·"6) 8ppm: 3.66 (3H, s), 3.70 (3H, s), 4.64, 4.73 (tota11H, 

each s), 6.34-6.52 (2H, m), 6.79·6.96 (lH, m), 12.88-13.03 (lH, m) 

NMR (61) (CDC13) 3ppm: 3.77 (3H, s), 3.97 (3H, s), 4.78 (2H, s), 6.51-6.72 

(2H, m), 6.89 (lH, d, J=8.8Hz), 7.21-7.56 (2H, m), 7.73-7.92 (2H, m) 

NMR (62) {DMSO-~) 0ppm: 1.27 (3H, t, J=7.0Hz), 3.65 (3H, s), 3.92 (2H, 

10 q, J=7.0Hz), 4.65 (2H, s), 6.32-6.52 (2H, m), 6.78-6.93 (lH, m), 12.81-13.01 (lH, 

brs) 

NMR (63) (CDC13) ~: 2.84 (6H, s), 3.89 (3H, s), 4.81 (2H, s), 5.23 (2H, 

s), 6.70 (IH, d, J=9.0Hz), 7.26-7.40 (SH, m), 7.60-7.64 (2H, m) 

NMR (64) (CDC13) appm: 2.91 (6H, s), 3.93 (3H, s), 4.73 (2H, s), 7.14 (lH, d, 

15 J=7.8Hz), 7.90-7.94 (2H, m), 9.72 (lH, br) 

NMR (65) (CDCI3) 8ppm: 3.03 (6H, s), 3.91 (3H, s), 4.92 (2H, s), 7.12 (lH, d, 

J=8.3Hz), 7.29 (lH, dt, J=l.2Hz, l=7.8Hz), 7.43 (lH, dt, J=l.2Hz, J=7.8Hz), 7.78-

7.86 (4H, m), 13.22 (lH, br) 

NMR (66) (CDa3) 8ppm: 3.03 (6H, s), 3.61 (2H, d, J=22.7Hz), 3.77 (3H, s), 

20 3.81 (3H, s), 4.94 (2H, s), 7.15 (lH, d, J=8.4Hz), 7.30 (IH, t, J=7.8Hz), 7.43 (lH, t, 

J=7.8Hz), 7.76-7.86 (4H, m) 

NMR (67) (CDC13) Sppm: 3.96 (3H, s), 4.03 (3H, s), 4.55 (lH, brd, 

J=27.4Hz), 4.76 (2H, s), 6.71 (lH, d, l=8.7Hz), 7.25-7.38 (lH, m), 7.39-7.88 (19H, 
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m), 10.50 (lH, brs) 

NMR (68) (CDCJ3) Sppm: 2.10-2.30 (2H, m), 3.58 (2H, t, J=6.6Hz), 4.04-

4.19 (2H, m), 4.38-4.72 (lH, m), 4.65 (2H, s), 6.39(lH,cld,1=23Hz, J=8.6Hz), 6.52 

(lH, d, J=2.3Hz), 7.28-7.95 (20H, m), 10.58 {lH, brs) 

S NMR (69) (CD03) appm: 1.82-2.1 l (2H, m), 2.11-2.38 (4H, m), 2.3-2.62 

(2H, m), 3.49-3.75 (4H, m), 4.04 (2H, t, J=5.9Hz), 4.50-4.93 (IH, m), 4.68 (2H, s), 

6.40 (lH, dd, J=2.2Hz, J=8.6Hz), 6.54 (lH, d, J=2.2Hz), 7.23-7.37 (lH, m), 7.37-

7.62 (lOH, m), 7.62-7.96 (9H, m), 10.37 (lH, brs) 

NMR (70) (CDCl3) 0ppm: 3.00 (6H, s), 3.89 (3H, s), 4.70 (2H, s), 6.49 (lH, 

.10 dd, J=2.5Hz, J=8.5Hz), 6.57 (IH, d, J=2.5Hz), 6.93 (lH. dd, J=2.5Hz, J=9Hz), 7.08 

(lH, d, J=2.5Hz), 7.20-8.05 (16H, m), 8.55-8.65 (lH, m), 9.90 (lH, br) 

NMR (71) (CDCJ3) 8ppm: 1.21-1.56 (2H, m), 1.67 (lH, br), 1.75-1.94 (2H, m), 

2.01 (lH, t, J=10.6Hz), 2.01-2.89 (14H, m), 3.02-3.28 (2H, m), 3.55-3.78 (2H, m), 

3.85-4.02 (lH, m) 

15 NMR (72) (CDC13) 8ppm: 1.83 (lH, br), 2.15 (iH, dd, J=4.1Hz, J=12.8Hz), 

2.26 (6H, s), 2.43 (lH, dd, J=7.8Hz, J;l2.8Hz), 2.53 (IH, dd, J=10.2Hz, J=l2.1Hz), 

2.68-2.98 (3H, m), 3.50-3.72 (2H, m), 3.78-3.99 {lH, m) 

NMR (73) (CDC13) 8ppm: 2.78 (2H, t, J=7.5Hz), 3.09 (2H, t, J=7.5Hz), 3.90 

(3H, s), 7.15 (2H, d,J=8.5Hz), 7.25-7.45 (2H, m), 7.68 (lH, d, J=7.5Hz), 7.8-7.95 

20 (lH, m), 7.90 (2H, d, J=8.5Hz) 

NMR (74) (CDCl3) 5ppm: 2.77 (2H, t, J=7.5Hz). 3.06 (2H, t, J=7.5Hz), 3.66 

(2H, d, J=22.6Hz), 3.75 (3H, s), 3.81 (3H, s), 7.10-7.22 (2H, m), 7.'26-7.49 (2H, m), 

7.63-7.68 (lH, m), 7.81-7.90 (3H, m) 

NMR (75) (CDCIJ) 8ppm: 2.79 (2H, t, J=7 .5Hz), 3.06 (2H, t, J=7.5Hz). 3.76 
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(3H, s), 3.86 (3H, s), 6.65 (lH, d, J=8Hz), 6.72 (lH, s), 7.25-7.5 (2H, m), 7.6-7.75 

(2H. m}, 7.85 (lH, d, J=7.5Hz), 11.40 (lH, br) 

NMR (76) (CDC13) 8ppm: 2.80 (2H, t, J=7.5Hz), 3.05 (2H, t, J=7.5Hz), 3.73 

(3H, s), 3.78 (3H, s), 3.79 (3H, s), 3.82 (2H, d, J=21.5Hz), 6.65-6.8 (2H, m), 7.25-

5 7.45 (2H, m), 7.00 (lH, cl, J=8.5Hz), 7.64 (lH. d, J=7.5Hz), 7.82 (lH, dd, J=lHz. 

J==7.5Hz), 11.49 (lH, br) 

NMR (77) (CDCJ3) Bppm: 3.62 (2H, d, J=22.5Hz), 3.77, 3.82 (6H, each s), 

4.04 (3H, s), 4.85 (2H, s), 7.02 (lH, d, J=8.5Hz), 7.3-7.55 (2H, m), 7.6-7.7 (2H, m), 

7.8-7.9 (2H, m), 10.31 (lH, br) 

10 Example I 

A solution of 2-(2-isopropylphenoxymethylcarbonylamino)benzothiazole 

(6.5 g), anhydrous maleic acid (3.9 g) and aluminum chloride (8.0 g) in 1,2-

dichloroethane (50 ml) is stirred at room temperature for 7 hours. To the mixture 

is added water in order to decompose the aluminum chloride, and thereto is added 

15 ethyl acetate, and the mixture is stirred. The precipitated crystals are collected by 

filtration, washed with ethyl acetate, and dried to give a mixture (7 .3 g) of a trans­

compound and a cis-compound. The mixture thus obtained is dissolved in 

dimethylformamide (50 ml), and thereto is added cone. hydrochloric acid (1 ml}, 

and the mixture is stirred at 60°C for 30 minutes. To the mixture is added water 

20 (about 100 ml), and the precipitated crystals are collected by filtration, washed 

with methanol, and dried to give 2-[2-isopropyl-4-(trans-3-

carboxyacryloyl)phenoxymethylcarbony lamino ]benzothiazole (6.2 g). 

lH-NMR (DMSO~) 8ppm: 1.25 (6H, d, J=7Hz), 3.40 (lH, sept, J=7Hz), 

5.12 (2H, s), 6.64 (lH, d, J=lS.SHz), 7.03 (lH, d, J=8.5Hz), 7.25-7.5 (2H, m), 7.77 
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(lH, d, J=7.5Hz), 7.85-8.05 (4a m), 12.70 (lH, br), 13.10 (lH, br) 

Example2 

To a solution of 2-[2-isopropyl-4-(3-carboxyacrylOyl)phenoxymethyJ­

carbonylamino]benzothiazole (1.0 g) and triethylamine (0.4 ml) in dichloro-

5 methane (20 ml) is added dropwise isobutyl chloroformate (0.32 ml) under ice­

cooling. To the mixture is added N-methylpiperazine (0.27 ml) at the same 

temperature, and the mixture is stirred for 2.5 hours. The reaction solution is 

washed with water, dried and concentrated under reduced pressure. The residue 

is purified by silica gel column chromatography (solvent; dichloromethane ~ 

10 clichloromethane:methanol = 30:1), and recrystaJlized from ethanol to give 2-{2-

isopropyl-4-[3-( 4-methyl-1-piperazinylcarbonyl)acry loyl]phenoxy­

methylcarbonylamino} benzothiazole (0.80 g). 

Pale brown powder 

M.p. 190-192°C 

15 Examp1e3 

A solution of 2-[4-(3-carboxyacryloyl)phenoxymethylcarbonyamino ]­

benzothiazole (1.0 g), thionyl chloride (0.23 ml) and a drop of climethylformamide 

(20 ml) in dichJoromethane (20 ml) is stirred at room temperature for 10 hours. 

The solution is added dropwise into a solution of 4-(4-methyl-1-

20 piperazinyl)piperidine (0.S g) and pyridine (l ml) in dichloromethane (20 ml) 

under ice-cooling. To the reaction solution is added water, and the mixture is 

basified with 5 % aqueous sodium hydroxide solution. The mixture is extracted 

with dichloromethane, and the extract is washed, dried, and concentrated under 

reduced pressure. The residue is purified by silica gel column chromatography 

25 (solvent; dichloromethane:methanol = 50:1 ~ 10:1). The compound thus 
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obtained is converted into a hydrochloride thereof by a conventional method and 

recrystallized from ethanol-diethyl ether to give 2-[4-{3-[ 4-( 4-methyl-1-

piperaziny 1)-1-piperidinylcarbonyl)acryloyl }phenoxymethylcarbonylamino J­

benzothiazole dihydrochloride (0.14 g}. 

S White powder 

M.p. 202.s-22s·c (decomposed) 

lH-NMR (DMS~ Sppm: 1.35-1.8 (2H, m), 2.0-2.3 (2H,m), 2.6-3.9 (llH, 

m), 2.81 (3H, s), 4.1-4.3 (lH, m), 4.5-4.7 (lH, m), 5.08 (2H, s}, 7.15 (2H, d, J=9Hz), 

7.3-7.55 (3H, m), 7.76 (lH, d, J=l4Hz), 7.77 (IH, d, J=8.5Hz), 7.98 (lH, d, J=8Hz), 

10 8.05 (2H, d, J=9Hz), 12.67 (lH, hr) 

Example4 

To a solution of 2-[2-isopropyl-4-(3-carboxyacryloyl)phenoxymethyl­

carbonylamino]benzothiazole (0.97 g) in dimethylformamide (10 ml) are added 

dropwise 4-(4-methyl-l-piperazinyl)piperidine (0.65 g) and diethyl cyano-

15 phosphate (0.6 ml) at room temperature. To the mixture is added triethylamine 

(0.5 ml), and the mixture is stirred at room temperature for 10 minutes. To the 

mixture is added water, and the mixture is extracted with ethyl acetate. The 

extract is washed with water, dried, and concentrated under reduced pressure. 

The residue is purified by silica gel column chromatography (solvent; dichloro-

20 methane:methanol = 100:1~10:1). The compound thus obtained is converted 

into a hydrochloride thereof in ethanoJ by a conventional method, and 

recrystallized from ethanol-diethyl ether to give 2-{2-isopropyl-4-[3-[4-( 4-methyl­

l-piperazinyl)-1-piperidinylcarbonyl]acryloyl]phenoxymethylcarbonylamino}­

benzothiazole dihydrochloride (0.45 g). 
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M.p. 186-190°C (decomposed) 

Example 5 

217 

To a solution of dibutyl tanrate (4.0 g) in methanol (100 ml) is added a 

S solution of sodium periodate (3.0 g) in water (30 mJ), and the mixture is stirred for 

10 minutes, and extracted with ethyl acetate. Separately, to a suspension of 

dimethyl { I3-methoxy-4-(2-benzothiazolylaminocarbonylmethoxy)benzoy J]­

methy l }phosphonate (5.7 g) in tetrahydrofuran (100 ml) is added a 5 % aqueous 

sodium hydroxide solution under ice-cooling until the reaction solution becomes 

10 uniform, and then thereto is added dropwise a solution of glyoxalate, which is 

previously prepared from dibutyl tartrate, in tetrahydrofuran (30 ml) under ice­

cooling. The mixture is stirred for 30 minutes, and acidified with 5 % hydrochloric 

acid, and concentrated under reduced pressure to remove the tetrahydrofuran. 

The precipitated crystals are collected by filtration, and washed with dichloro-

15 methane. The dichloromethane layer is concentrated under reduced pressure, and 

the residue is purified by silica gel column chromatography (solvent; dichloro­

methane:methanol = 200: 1) to give 2-[2-methoxy-4-:(3-butoxycarbonylacryloyl)­

phenoxymethylcarbonylamino]benzothiazole (2.85 g), which is further stirred in 

tetrahydrofuran-5 % aqueous sodium hydroxide solution at room temperature for 

20 30 minutes to give 2-[2-methoxy-4-(3-carboxyacryloyl)phenoxymethylcarbonyl­

amino]benzothiazole (2.9 g). 

lH-NMR (DMS~ Sppm: 3.89 (3H, s), 5.09 (2H, s), 6.67 (lH, ~ 

J=15.5Hz), 7.08 (lH, d, J=8.5Hz), 7.'15-7.55 (2H. m), 7.'57 (lH, m), 7.7-8.1 (4H, m), 

11.68 (lH, br) 
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Example6 

To a solution of ethyl propiolate (17.7 ml) in tetrahydrofuran (450 ml) is 

added dropwise a 1.71M solution of n-butyl lithium inn-hexane (102 ml) at 

-78°C, and the mixture is stirred for 10 minutes. To the solution is added 

5 dropwise a solution of 2-(2-methoxy-4-fonnylphenoxymethylcarbonylamino)­

benzothiazole (20 g) in tetrahydrofuran (400 ml) and N,N·dimethylpropylene urea 

( 40 ml) at the same temperature over a period of 15 minutes. The mixture is 

further stirred for 10 minutes, and the reaction vessel is taken out from an iced 

bath, and further stirred for 20 minutes. To the mixture is added acetic acid ( 11 

10 ml), and the mixture is diluted with ethyl acetate. The ethyl acetate layer is 

washed with a saturated aqueous sodium carbonate solution, dried over sodium 

sulfate, and concentrated. The residue is purified by silica gel column 

chromatography (solvent; dichloromethane: methanol= 100:1 -+ 50:1) to give 2-

[2-methoxy-4-(3-methoxycarbonyl-l-hydroxypropargyl)phenoxymethyl-

15 carbonylamino]benzothiazole (33.7 g) as a dark brown oil. 

To a solution of 2-[2-methoxy-4-(3-methoxycarbonyl-1-hydroxy­

propargyl)phenoxymethylcarbonylamino]benzothiazole (33.7 g) in dimethyl­

fonnamide (150 ml) is added tri-n-butylamine (14.3 ml), and the mixture is stirred at 

room temperature for 1.5 hour. The mixture is diluted.with ethyl acetate, and 

20 washed with O.lSN hydrochloric acid, and dried over sodium sulfate. The mixture 

is concentrated under reduced pressure to remove the solvent, and the 

precipitated crystals are collected by filtration to give 2-[2-methoxy-4-(trans-3-

methoxycarbonylacryloyl)phenoxymethylcarbonylamino]benzothiazole 

(Compound A, 5.5 g) as pale yellow powder. On the other hand, the filtrate is 

25 concentrated under reduced pressure, and crystaUized from ethanol-diethyl ether 
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to give 2-(2-methoxy-4-(cis-3-methoxycarbonylacryloyl)phenoxy­

methylcarbonylamino]benzothiazole (Compound B, 6.0 g) as pale yellow 

powder. 

Compound A: 

S lH-NMR (DMSO-~) appm: 1.26 (3H, t, J=7.l Hz), 3.92 (3H, s), 4.21 (2H, q. 

J=7.1Hz), 5.11 (2H, s), 6.71 (lH, d, J=15.5Hz), 7.08 (lH, d, J=8.6Hz), 7.31-7.37 (lH, 

m), 7.44-7.50 (lH, m), 7.59(IH,cl,1=2.0Hz), 7.75-7.81 (2H, m), 7.98 (lH, cl, 

J=l5.5Hz), 8.00-8.02 (lH, m), 12.67 (lH, brs) 

Compound B: 

10 IH-NMR (DMSO~ Sppm: 1.05 (3H, t, J=7.1Hz), 3.89 (3H, s), 3.97 (2H, q, 

J=7.1Hz), 5.11 (2H, s), 6.35 (lH, d, J=l2.3Hz), 7.05 (lH, cl, J=8.8Hz}, 7.21 (lH, d, 

J=12.3Hz), 7.31-7.37 (lH, m), 7.44-7.50 (3H, m), 7.78-7.81 (lH, m), 7.99-8.02 (lH, 

· m), 12.62 (lH, hrs) 

Example? 

15 A solution of 2-{2-isopropyl-4-[trans-3-(4-meUtyl-l-piperaziny1)-

carbonylacryloyl]phenoxymethylcarbonylamino}ben:Zothi~ole (100 mg) in 

dimethylfonnamide (10 ml) is allowed to stand for6.S hours by a window in order 

to be exposed to direct sunlight. To the mixture is added water, the precipitated 

crystals are co11ected by filttation, and recrystallized from ethanol to give 2-{2-

20 isopropyl-4-[ cis-3-(4-methyl-l-piperazinyl)carbonylacryloyl]phenoxy­

methylcarbony1amino} benzothiazole (45 mg). 

Pale yel1ow powder 

M.p. 114-115°C 

Example 8 
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To a solution of dimethyl { [3-methoxy-4-(2-benzothiazolylaminocarbonyl­

methoxy)benzoyl]methyl }phosphonate (1.7 g) and pyridine-4-aldehyde (0.5 g) in 

tetrahydrofuran (30 mJ) is added a 5% aqueous sodium hydroxide solution (6 ml) 

under ice-cooling, and the mixture is stirred for 5 hours. The mixture is 

5 neutralized with acetic acid, and the precipitated crystals are collected by 

filtration, and then recrystallized from dichloromethane-ethanol-diethyl ether to 

give 2-{ 2-methoxy-4-[3-(4-pyridyl)acryloyl]phenoxymethylcarbonylamino }­

benzothiazole (1.3 g). 

Pale yellow powder 

10 M.p. 206-207"C 

Example 9 

To a solution of 2-[2-methoxy-4-(3-t-butoxycarbonyl-1-hydoxypropargyl)­

phenoxymethylcarbonylamino]benzothiazole (lg) in chlorofonn (50 ml) is added 

active manganese dioxide (1 g), and the mixture is refluxed for two hours. To the 

15 mixture is further added active manganese dioxide (1 g), and the mixture is 

refluxed for 1.5 hour. The mixture is filtered through a cerite padJ and the filtrate 

is concentrated. The residue is recrystallized from ethanol to give 2-[2-methoxy-

4-(3-t-butoxycarbonylpropiolyl)phenoxymethylcarbonylamino ]benzothiazole 

(0.5 g). 

20 Example 10 

To a solution of 2-[2-methoxy-4-(3-t-butoxycarbonylpropioloyl)phenoxy­

methylcarbonylamino]benzothiazole (0.5 g) in methylene chloride (30 ml) is 

added trifluoroacetic acid (10 ml), and the mixture is stirred at room temperature 

for 4 hours. The mixture is concentrated, and to the residue is added methylene 

25 chloride. The mixture is stirred, and the precipitated crystals are collected by 
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filtration, and recrystallized from dichloromethane-trifluoroacetic acid to give 2-

[2-methoxy4-(3-carboxypropioloy1)phenoxymethy1carbonylamino]­

benzothiazole (0.26 g) as brown powder. 

M.p. 174-I76°C 

5 Using the suitable starting compounds, the following compounds are 

obtained in the same manner as in Example 1 or 5. 
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Table 38 

HO 
I II 

HOOC-C ~ R4 
,~-C~Rs>m 

I I 0 
H ::::..... II I N ~ · Z-A-c-N-{::ic::i 

Example 11 

R4:H Z:O 

m: I RS: CH3 (2-position) 

M.p. 261-262.C Crystalline fonn: Beige powder 
Solvent for recrystallization: Dimethylformamide-methanol 
Form: Free 

Example 12 

R4;H Z:O 

R5: C2H5 (2-position) m: 1 

M.p. 245-246°C Crystalline form: Beige powder 
Solvent for recrystallization: Dimethylformamide-methanol 
Fonn: Free 

Example 13 

R4:H 

R5: n-Propyl (2-position) 

Crystalline fonn: Yellow powder 
NMR(l) 

Z:O 

m: 1 

Fonn:Free 

PCl'/JP97/02609 



W098/04536 PCI'/JP97/02'69 

Example 14 

R4:H 

223 

Table 39 

Z:O 

RS: Isopropyl (2-position) m: 1 

M.p. 225-240°C (decomp.) Crystalline fonn: Yellow powder NMR (2) 

Solvent for recrystallimtion: Dimethylformamide-methanol 

Form: Free 

Example 15 

R4:H 

RS: n-Butyl (2-position) 

M.p. 187.5-190"C 

Z:O 

m: 1 

Crystalline form: Pale yellow powder 

Solvent for recrystallization: q11orof0nn-dimethylfonnamide 

Fonn:Free 

Example 16 

R4: H Z:O 

RS: H m: 1 

M.p. 250-275°C (decomp.) Crystalline fonn: White powder 

Solvent for recrystalli?.ation: Dimethylfonnamide-methanol 
Form: Free 

Example 17 

R4:H Z:O 

RS: n-Pentyl (2-position) rn: 1 

NMR(3) 

M.p. 139-163°C Crystalline fonn: Pale yellow powder NMR (4) 

Solvent for rec.rystaDization: Dimethylfonnamide-dichloromethane 
Form: Free 
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R4:H 
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Table40 

Z:O 

m: 1 

:PCf/JP97/02609 

RS: F (2-position) 

M.p. 233-234"C Crystalline fonn: Pale brown powder 
Solvent for recrystallization: Dimethylfonnamide-methanol 
Fonn:Free 

Example 19 

R4:H 

RS: Cl (2-position) 

Crystalline fonn: Yellow powder 

Form: Free 

Example20 

R4:H 

Z:O 

m: 1 

NMR(5) 

Z:O 

RS: -(CH2)4 (combined at 2- and 3-positions) m: 2 

Crystalline fonn: Yellow powder 
Form: Free 

Example21 

R4:H A:--CHr 

RS: CH3 (2-and 3-positions) 

Crystalline form: Yellow powder 

Fonn:Free 

NMR(6) 

Z:O 

m:2 

NMR(7) 
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R4:H A:-CH:r 

RS: CH3 (2- and 6-positions) 

Crystalline form: Beige powder 

225 

Table41 

z:o 
m:2 

NMR(8) 

Solvent for recrystallization: Dimethylformamide-methanol 

Fonn:Free 

Example 23 

R4: H 

RS: CH3 (3- and 5-positions) 

Crystalline form: Yellow powder 
NMR(9) 

Example24 

R4:H A:-CH:r 

Z:O 

m:2 

Fonn:Free 

Z:O 

RS: -(CH2hC02C2H5 (2-position) m: 1 

PCl'/JP.17/02'8!> 

M.p. 199.6-203.8°C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Chlorofonn-climethylfonnamide 
Fonn:Free 

Example25 

R4:H A:-CH:r Z:O 

R5: -(CH2)40COCH3 (2-position) m: 1 

M.p. 176-177 .s·c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Chloroform Fonn: Free 



Example26 

R4:H A:-CHr 

RS: ~H50 (2-position) 

Crystalline fonn: Yellow powder 

Form: Free 

Example27 

R4:H A:-CH2-

226 

Table42 

Z:O 

m:l 

NMR(lO) 

Z:O 

RS: CH3 (3-position) m: 1 

PCf/JP97/02'09 

M.p. 290°C (decomp.) Crystalline fonn: White needles NMR (11) 

Solvent for recrystallization: Dimethylforrnamide Fonn: Free 

Example28 

R4:H 

RS: ~H5 (3-position) 

Crystalline form: Yellow powder 
Form: Pree 

Example29 

R4:H A:-cHz-

Z:O 

m:l 

NMR(12) 

Z:O 

RS: n-Propyl {3-position) m: 1 

M.p. 282°C (decomp.) q-ystalline fonn: Pale brown needles 

Solvent for recrystalli7.ation: Dimethylformamide-dichloromethane 
Fonn:Free 
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R4:H A:-CHr 
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Table43 

PCr/JP97/02'89 

.z:o 
m:l Rs: n-Butyl (3-position) 

M.p. 267-279°C (decomp.) 

Fonn:Free 
Crystalline form: Pink powder 

NMR(14) 

Example32 

R4:H A:-CHr 

RS: Isopropyl (3-position) 

M.p. 262.5-265.S°C 

Z:O 

m: l 

Crystalline fonn: Yellow powder 
Solvent for recrystallization: Dimethylforni~de-dichloromethane 
Fonn:Free 

Examp1e33 

R4:H Z:O 

RS: Cl (3-position) m:l 

Crystalline fonn: Pale yellow powder NMR (15) 

Form: Free 
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Table44 

Example34 

R4:H 

RS: F (3-position) 

Crystalline fonn: Pale yellow powder 
Fonn:Free 

Example35 

R4:H A:-CHz-

RS: CH30 (3-position) 

Crystalline form: Yellow powder 
Fonn:Free 

Example36 

R4:H A:-CHr 

R.S: C2H50 (3-position) 

Crystalline form: Ydlow powder 
Fonn:Free 

Example37 

R4:H m:l 

RS and A combine to fonn: ~ 

~o""--

Z:O 

m: 1 

NMR{l6) 

Z:O 

m: 1· 

NMR (17) 

Z:O 

m: l 

NMR(l8) 

Z:O 

PCTIJP97/02609 

M.p. 294-29s·c (decomp.) Crystalline fonn: White powder 

Solvent for recrystallization: Dimethylformamide Fonn: Free 
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R4: H A:-CHr 

RS: CH30 (2-position) 

Crystalline fonn: Yellow powder 
Fonn: Free 

Example39 

R4:H 

229 

Table45 

R5: (CH3hCHO- (3-position) 

Crystalline fonn: Pale yellow powder 

Fonn:Free 

Example40 

R4:H 

R5: CF3CH20- (3-position) 

Crystalline form: Pale yellow powder 

Fonn:Free 

Example41 

R4:H 

RS: CF3 (2-position) 

Crystalline fonn: c;oJorless powder 

Fonn:Free 

Z:O 

m: 1 

NMR(19) 

Z:O 

m: 1 

NMR(20) 

Z:O 

m: 1 

NMR(21) 

Z:O 

m: 1 

NMR(22) 

PCT/.JP97I02609 



W098/04536 

230 

Table46 

Bxample42 

R4:H 

RS: -OCH2CON(C2H5)i (2-position) 

Crystallirie form: Yellow powder 

Fonn:Free 

Example43 

R4: H A: -CH:r 

RS: -COOCH3 (2-position) 

Crystalline fonn: Pale yellow powder 

Fonn:Free 

Example44 

R4:H A:-CHr 

Z:O 

m:l 

NMR(23) 

Z:O 

m: I 

NMR(24) 

Z:O 

PCT/.JP97/02609 

RS: -(CH:z)z-CONH- (combined at 2- and 3-positions) m: 2 

Crystalline form: Yellow powder NMR (25) 

Ponn:Free 

Bxample45 

R4:H A:-cHr Z:O 

RS: (CH3)]C- (2-position) m: 1 

M.p. 263-266°C (decomp.) Crystalline form: Yellow powder 
·Solvent for recrystallization: Dimethylfonnamide-dichloromethane 
Fonn:Free 
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TabJe.47 

Example46 

R4:H 

R5:-(CH2hCOOCH3 (2-position) 

Ciystalline form: Yellow powder 
Form: Free 

Bxample47 

R4:H A:-CHr 

R5:-(CH2hCON(CH3) 2 (2-position) 

Crystalline fonn: Pale yellow powder 
Fonn:Free 

Bxample48 

R4:H A:-CHr 

R5: -(CH2)iCON(C2Hs)2 (2-position) 

Crystalline fonn: Yellow amorphous 
Fonn:Free 

Example49 

R4:H 

Z:O 

m: 1 

NMR(26) 

Z:O 

m: 1 

NMR(27) 

Z:O 

m: 1 

NMR(28) 

Z:O 

RS: Cl (2-position) m: 1 

M.p. 235.5-237.C Crystalline form: Yellow powder 
Solvent for recrystallization: Dimethylfonnamide-water 
Fonn:Free 
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R4: H 
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Table48 

Z:O 

R5: -(CHa)2COOC2H5 (2-position) m: l 

M.p. 199.6-203.8°C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Chloroform-dimethylfonnamide 

Form: Free NMR (29) 

Example St 

R4: H A:-CH:r Z:O 

m:l RS: n-Butyl (2-position) 

M.p. 187.S-190°C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Chloroform-dimethylfonnamide 

Form: Free 

Example52 

R4:H Z:O 

RS: -(CHa)40COCH3 (2-position) m: 1 

M.p. 176-177.5°C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Clllorofo~ Fonn:Free 
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R4:H m: 1 

233 

Table49 

RS and A combine to form: ~ 

~o-\ 

PCT/JP9'7/02'09 

Z:O 

M.p. 28S-287°C (decomp.) Crystalline ~orm: White powder 
Solvent for recrystallization: Dimethylfonnamide-water 

Fonn:Free 

Example54 

R4:H A:-CHr Z:O 

RS: n-Heptyl (2-position) m: 1 

M.p. 187-188.S·c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dichloromethane-dimethylfonnamide 
Fonn:Free 

Example55 

R4:H 

RS: CH30 (2-position) 

M.p. 241-244"C 

Fonn:Free 

Z:S 

m: 1 

Crystalline form: Yellow powder 
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lH-NMR spectrum (NMR (1) to NMR (29)) as described in Tables 38-49 

are as follows: 

NMR (1) (DMSQ..~ 5ppm: 0.92 (3H, t, J=7.4Hz» 1.58-1.69 (2H, m), 2.69 

(2H, t, J=7.4Hz), 5.12 (2H, s), 6.65 (lH, d, J=15.4Hz), 7.03 (lH, d, J=8.6Hz), 7.31 

5 {IH, t, J=7.6Hz), 7.44 (lH~ t, J=7.7Hz), 7.76 (lH, d, J=7.7Hz), 7.87-7.99 (4H, m) 

NMR (2) (DMSO-d6) 5ppm: 1.25 {6H, d, J=7Hz), 3.40 (lH, sept, J=7Hz), 

5.12 (2H, s), 6.64 (lH, d, 1=15.SHz), 7.03 (lH, d, J=8.5Hz), 7.25-7.5 (2H, m), 7.77 

(lH, d. J=7.5Hz), 7.85-8.05 (4H, m), 12.70 (lH, br), 13.10 (lH, hr) 

NMR (3) (DMSO-~ 8ppm: 5.07 {2H, s), 6.65 {lH, d, J=15.5Hz), 7.15 (2H, 

10 d, J=9Hz), 7.1-7.5 (2H, m), 7.76 (lH, d, J=7Hz), 7.89 (lH, d, J=l5.5Hz), 7.99 (lH, d, 

J=7Hz), 8.05 (2H, d, J=9Hz), 12.70 (lH, br), 13.04 (lH, br) 

NMR(4) (DMSO~ 8ppm: 0.89 (3H, t,J=6.4Hz}, 1.21-1.50 (4H, m), 1.53-

·l.79 (2H, m), 2.69 (2H, 4 J=8.0Hz), 5.14 (2H, s), 6.64 (IH, d, J::l5.5Hz), 7.04 (lH, d, 

l=8.5Hz), 7.30-7.38 (lH, m), 7.43-7.51 (lH, m), 7.78-7.82 (lH, d, J=7.9Hz), 7.85-

15 8.10 (4H, m) 

NMR (5) (DMSO-~) ~: 5.22 (2H, s), 6.67 (lH, d, J=15.5Hz), 7.24-7.49 

(3H, m), 7.77 (lH, d, J=7.6Hz), 7.89 (lH, d, J=l5.5Hz), 7.96-8.12 (3H, m), 12.83 

(lH, br) 

NMR (6) (DMS~ Sppm: 1.6-1.9 (4H, m), 265-3.0 (4H, m), 5.06 (2H, s), 

20 6.45 (IH, d, J=16Hz), 6.82 {lH, d, J=8.5Hz), 7.25-7.65 (4H, m}, 7.75 (lH, d, J=8Hz), 

7.97 (IH, d, J=8Hz), 12.85 (lH, hr) 

NMR (/) (DMSO-~ Sppm: 2.22 (3H, s), 2.31 (3H, s), 5.05 (2H, s), 6.44 (lH, 

d, J=l5.5Hz), 6.85 (lH, d, J=8.5Hz), 7.25-7 .6 (4H, m), 7.76 (lH, d, J=8Hz), 7.98 
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(lH, d, J=8Hz), 12.83 (IH, br) 

NMR (8) (DMS~ appm: 2.36 (6H, s), 4.75 (2H. s), 6.67 (IH, d, 

J=15.SHz), 7.30-7.53 (2H, m), 7.77 (lH, d, J=8.9Hz), 7.79 (2H, s), 7.91 (lH. d, 

J=l5.5Hz), 8.00 (lH, d, J=7.00Hz), 1209-13.2 (2H, br) . 

5 NMR (9) (DMSO-~ 8ppm: 2.10 (6H, s), 4.95 (2H, s), 6.22 (lH, d, J=16Hz), 

6.78 (2H, s), 7.02 (lH, d, J=16Hz), 7.25-7.5 (2H, m), 7.76 (lH, d, J==8Hz), 7.98 (lH, 

d, 1=1 .SHz), 12.9 (2H, br) 

NMR(IO) (CDC13) Oppm: 1.37 (3H, d, J=7.0Hz), 4.14 (2H, q, 1=7.0Hz}, 5.09 

(2H, s), 6.65 (lH, d, J=l5.5Hz), 7.06 (lH, d, J=8.6Hz), 7.31 (lH, d, J=7.4Hz), 7.44 

10 (lH, t, J=7.4Hz), 7.55 (lH, s), 7.67-7.78 (2H, m}, 7.90 (IH, d,J;:;;;l5.5Hz), 7.98 (lH, d, 

J=7.4Hz), 12.74 (2H, br) 

NMR (11) (DMSO-~ Sppm: 2.45 (3H, s), 5.03 (2H, s), 6.45 (lH, d, 

J=15.6Hz), 6.90-7.06 (2H, m), 7.28-7.35 (lH, m), 7.41-7.48 (lH, m), 7.56 (lH, d, 

J=l5.6Hz), 7.75 (2H, t, J=7.4Hz), 7.97-8.00 (lH, m), 12.80 (2H, brs) 

15 NMR (12) (OMS~ 6ppm: 1.13 (3H, t, J=7.4Hz). 2.80 (2H, q, J=7.4Hz), 

5.03 (2H, ·s), 6.47 (lH, d, J=15.6Hz), 6.94 (lH, dd, J=2.5Hz, J=8.6Hz), 7.01 (lH, d, 

J=2.5Hz), 7.27-7.50 {2H, m), 7.53 (lHt t, J=l5.6Hz), 7.68-7.81 (2H, m), 7.92-8.03 

(lH, m), 12.86 (2H, br) 

NMR (14) (DMSO-c\;) Bppm: 0.82 (3H, t, J=7.2Hz), 1.17-1.40 (2H, m), 1.40-

20 1.61 (2H, m), 2.72-2.90 (2H. m), 5.06 (2H, s» 6.46 (lH, d, 1=15.7Hz). 6.91-7.07 (2H, 

m), 7.30-7.41 (lH, m), 7.41-7.54 (lH, m)t 7.51 (lH,d, J=l5.7Hz), 7.74-7.82 (2H, m), 

8.00-8.04 (lH, m) 

NMR (15) (DMS~ 8ppm: 5.08 (2H, s), 6.50 (lH, d, =15.7Hz), 7.13 (lH, 

dd, 1=2.5Hz, J=8.7Hz), 7.27-7.49 (4H, m), 7.71 (lH, d, J=8.7Hz), 7.76 (lH, d, 
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J=7.0Hz), 7.99 (lH, d, J=7.0Hz), 12.85 (lH, br) 

PCT/JPY//02609 

NMR (16) (DMS~ &ppm: S.09 (2H, s), 6.61 (lH, d, J=l5.6Hz), 6.98-7.13 

(2H, m), 7.30 (lH, t, J=7.1Hz), 7.44 (lH, t, l=7.1Hz), 7.63 (lH, dd, J=3.4Hz, 

J=l5.6Hz), 7.74-7.90 (2H, m), 7.97 {lH, d, J=7.1Hz), 12.88 (lH, br) 

5 NMR (17) (DMS~ 8ppm: 3.89 (3H, s), 5.06 (2H, s), 6.51 (lH,d, 

l=l5.5Hz), 6.71 (lH, d, J=2.2Hz, J=8.7Hz), 6.82 (lH,.d, J=2.2Hz), 7.25-7.SO (2H, 

m), 7.66 (lH, d, J=8.7Hz), 7.70 (lH, d, J=l5.5Hz), 7.74-7.81 (lH, m), 7.94-8.03 (lH, 

m), 12.80 (2H, br) 

NMR (18) (DMSO-d6) appm: 1.34 (3H, t, J=6.9Hz), 4.15 (2H, q, J=6.9Hz), 

10 S.05 (2H, s), 6.45 (lH, d, J=l5.5Hz), 6.68 (lH, dd, J=2.0Hz, J=8.7Hz), 6.77 (lH, d, 

J=2.0Hz), 7.26-7.50 (2H, m), 7.66 (lH, d, J=8.7Hz), 7.72-7.81 (lH, m), 7.79 (lH, d, 

J=15.5Hz), 7.91-8.05 (lH, m), 12.77 (2H, br) 

NMR (19) (DMS~) 3ppm: 3.89 (3H, s), 5.09 (2H, s), 6.67 (lH, d, · 

J=15.5Hz), 7.08 (lH, d, J=8.5Hz), 7.25-7.55 (2H, m), 7.57 (lH, m), 7.7-8.1 (4H, m), 

15 11.68 (lH, br) 

NMR (20) (DMSO-~ 8ppm: l.29 (6H, d, J=6.0:t{z), 4.82 {lH, sept. 

J=6.0Hz), 5.05 (2H, s), 6.43 (lH, d, J=lS.SHz), 6.89 (lH, dd, J=2.3Hz, J=8.7Hz), 

6.78 (lH, d, J=2.3Hz), 7.31 (lH, t, J=7.0Hz), 7.45 (lH, t, J=7.0Hz), 7.66 (lH, d, 

J=8.7Hz), 7.78 (lH, d, J=15.5Hz), 7.80 (lH, d, J=7.0Hz), 7.99 (lH, d, J=7.0Hz), 

20 12~76 (lH, br) 

NMR (21) (DMS0-<16) Sppm: 4.92 (2H, q, J=8.7Hz), 5.07 (2H, s), 6.48 (lH, 

d, 1=15.SHz), 6.81 (lH, dd, J=2.3Hz, J=8.8Hz), 6.93 {lH, d, J=2.3Hz), 7.32 (lH, t, 

J=7.0Hz), 7.45 (IH, t, J=7.0Hz), 7.62-7.79 (3H, m), 7.99 (lH, d, J=7.0Hz), 12.78 

(IH, br) 
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NMR (22) (DMSO-~ 3ppm: 5.28 (28, s}, 6.69 (lH, d, J=15.5Hz), 1.25-

1.SS (3H, m), 7.77 (lH, d, J=8Hz), 7.92 (lH, d, J=15.5Hz), 7.98 (lH, d, J=7.5Hz), 

8.15-8.45 (2H, m), 12.88 (lH, br) 

NMR (23) (DMSO~ 8ppm: 1.03 (3H, t, J=7Hz), 1.18 (3H, t, I=7Hz), 3.1-

5 3.5 (4H, m), 4.96 (2H, s), 5.10 (2H, s), 6.63 (lH, d, 1=15.SHz), 7.10 (lH, d, J=8.5Hz), 

7.25-7.55 (3H, m), 7.7-7.85 (2H, m), 7.86 (lH, d, J=15.5Hz), 7.98 (lH, d, J=7.5Hz), 

12.66 (lH, br) 

NMR (24) (DMSO-~ Bppm: 3.90 {3H, s), 5.18 (2H, s), 6.67 (lH, d, 

J=15.5Hz), 7.28-7.36 (2H, m), 7.46 (lH, t, J=7.6Hz), 7.78 (lH, d, J=7.6Hz), 7.89 

10 (IH, d, J=l5.5Hz), 7.99 (lH, t, J=7.6Hz), 8.25 (lH, dd, J=2.3Hz, J=8.9Hz) 8.38 (IH, 

d, J=2.3Hz) 

NMR (25) (DMSO~) appm: 2.48 (2H, t, J=7.5Hz), 3.12 (2H, t, J=7.5Hz), 

5.04 (2H, s), 6.52 (lH, d, J=15.7Hz), 7.13 {lH, d, J=8.7Hz), 7.34 (lH, t, J=7.2Hz), 

7.42-7.63 (3H, m), 7.80.(lH;d, J=7.6Hz), 8.02 (lH, d, J=7.2Hz), 10.33 (lH, br), 

15 12.98 (lH, br) 

NMR (26) (DMSO-~) Bppm: 2.71 (2H, t, J=7.6Hz), 2.98 (2H, t,J=7.6Hz), 

3.59 (3H, s), 5.13 (2H, s), 6.60-6.75 (lH, m), 7.04-7.08 (lH, m), 7.27-7.38 (lH, m), 

7.38-7.51 (IH, m), 7.55-7.78 (IH, m), 7.84-7.99 (4H, m), 9.40 (2H, hrs) 

NMR (27) (DMSO~ + CDC13) Sppm; 2.66 (2H, t, J=8.8Hz), 2.84 (3H, s), 

20 2.89-3.06 (SH, m), 5.01 (2H, s), 6.57-6.75 (lH, m), 6.90-7.10 (lH, m), 7.18-7.30 (lH, 

m), 7.30-7.41 (lH, m), 7.63-7.72 (lH, m), 7.72-7.90 (3H, m), 7.96 (lH, s), 11.50-

13.00 (2H, brs) 

NMR (28) (DMSO-d()) 8ppm: 1.00 (3H, t, J=7 .OHz), 1.07 (3H, t, J=7.0Hz), 

2.68 (2H, t, J=7.4Hz), 3.01 (2H, t, J=7.4Hz), 3.15-3.46 (4H, m), 5.06 (2H, s), 6.78 
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(2H, d, J=15.4Hz), 6.95-6.99 (lH, m), 7.25-7.30 (lH, m), 7.38-7.43 (lH, m), 7.72-

7.85 (SH,m) 

NMR (29) (DMSO-~ 8ppm: 1.12 (3H, t, J=7.1Hz), 2.69 (2H, t, J=7.8Hz), 

2.98 (2H~ t, J=7.8Hz), 4.00 (2H, q, J=7.1Hz), 5.13 (2H, s), 6.61 (lH, d, J=l5.4Hz), 

S 1.04 (lH, d, J=8.8Hz), 7.30-7.40 (lH, m), 7.55 {lH, m), 7.75 {lH, d, J=7.3Hz), 7.86 

(lH, d, J=15.4Hz), 7.91-8.10 (3H, m), 12.40-13.30 (2H, m) 

Using the suitable starting compounds, the compounds as listed in Tables 

50-125 are obtained in the same manner as in Example 3 or 4. 



WOMI04536 

Example56 

RI 

R2 

R4:H 
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Table 50 

A:-CH2- m:l 

Rllb·. H Rl7· r--\ RS· H · -l\_;N-CH3 · 

M.p. t75-ts5·c Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol Form: Free NMR (1) 

Bxample57 

R1 

Rllb: H 

M.p. 190-19l9C 

R4:ff m: l 

Rl7: -o-CH3 RS: Isopropyl (2-position) 

Crystalline form: Pale brown powder 

Solvent for recrystallization: Ethanol Fonn: Free Trans-fonn 
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Rt 

R2 

R4:ff 

PCT/JW7/0260!J 
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Table SI 

A:-CH:r m: 1 

Rllb: H R17: -o-N2N-CH3 RS: H 

M.p. 202.s-225·c (decomp.) Crystalline form: White powder NMR (2) 

Solvent for recrystallization: Ethanol-diethyl ether Fonn: 2HC1 

Example59 

Rl 

R2 

R4:ff A:-CHr m: 1 

Rllb: H Rl7: -O-CN-cH3 RS: Isopropyl (2-position) 

M.p. J86-190°C (decomp.) Crystalline fonn: Yellow powder 

Solvent for recrystallimtion: Ethanol-diethyl ether Fonn: 2HCI 

Examp1e60 

RI 

Rllb: H 

R4=H 

Rl7: 

A:-CH2- m:l 

" ,-(Hit\__}.V-·CH3 RS: ff 

-~ 
M.p. 202-206°C (decomp.)' Crystalline form: Yellow powder Form: 2HCI 
Solvent for recrystallization: Ethanol-diethyl ether 
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RI 

M.p. 114-llS·c 
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Table 52 

R4:ff m:l 

RS: Isopropyl (2-position) 

Crystalline fonn: Pale yellow powder Cis-form 

Solvent for recrystallization: Ethanol-water Fonn: Free 

Example62 

Rl 

Rllb: H 

M.p. 206.5-209.C 

R4:ff m:l 

RS: Cl (2-position) 

Crystalline fonn: White powder 
Solvent for recrystaUizati.on: Ethanol-water Fonn:Free 

Example63 

RI: CH3 

R2:H 

Rllb: H 

M.p. 138.5-141.S*C 

Form: Free 

R4:ff A:-CH2- m: 1 

Crystalline fonn: White powder 
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Rl 

:)_F 
Rllh: H 

M.p. 221-222.S"C 

Form: Free 

Example65 

Rllb: H 

M.p. 181-183°C 

PCl'/JP97/02'CW 
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Table 53 

R4:H A:-CH:r m: 1 

Crystalline fonn: Pale yellow powder 

R4:H A:-CHi- m: 1 

R17: 0-" - N\..:../N-CH3 
RS: Cl (2-position) 

Crystalline form: White powder 
Solvent for recrystallii.ation: Ethanol-diethyl ether Fonn:Free 

Example66 

R4:ff A:-CH:i- m:l 

Rllb: H 
Rl7: 0-" - N'--'N-CH3 

R5: CH3 (2-position) 

M.p. 261-262°C Crystalline form: Yellow powder 

Solvent for recrystallization: Ethanol Form: 2HCI 
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Table 54 

Example67 

R4:ff A:-CHr m: 1 

Rllb: H 
Rl7; 0-" 

- N'--'N-CH3 
RS: c;H5 (2-position) 

M.p. 227-229°C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol Fonn: 2HCJ 

Example68 

R4=H m:l 

Rllb: H Rl7: 0-" 
- N\._/N-CH3 

R5: F (2-position) 

M.p. 226-227°C Crystalline fonn: Brown powder 

Solvent for recrystallization: Ethanol Fann: 2HC1 

Example69 

RI 
R4; H 

~ 

R 17: ,..(CHi\ _ _1'N-CH3 

-t\_,,o 

m:i 

RS: CH3 (2-position) 

Solvent for recrystallization: Ethanol Crystalline fonn: Pa1e yellow powder 
Form: 3HCI NMR (3) 
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Rl 
R4:ff 

PCT/JP97/02609 
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Table55 

m: 1 

" Rllb: H Rl7: r-(Cff2t\ __ /rCH3 RS: ~5 (2-position) 
-?\._to 

M.p. 157-160°C Crystalline fonn: Pale yellow powder 

Solventforl'CCl)'stallization:Ethanol Fonn:3HC1 

Example71 

RI 

Rllb: H 

R4:ff 

Solvent for recrystallization: Ethanol 

Form: 3HCI 

Examp1e72 

Ri 

Rllb: H 

R4:ff 

R17: {)-I""'\ 
- ~N-CH3 

m:t 

RS: F (2-position) 

Crystalline form: Brown powder 

NMR(4) 

m: 1 

RS: n-Propyl (2-position) 

Crystalline form: Yellow powder Ponn: 3HCI NMR(5) 
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RJ 
R4:ff 
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Table 56 

A:-CHr m: 1 

'"' Rllb: H Rl': r-(CH2?\....tN-CH3 RS: Cl (2-position) 

-~o 

M.p. 2oo·c Crystalline fonn: Yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HCI 

Example74 

RI 
R4:ff A:-CHr m:l 

" Rllh: H Rl7: -6"2
'\_,,N-CH, RS: C,Hs (2-positionl 

M.p. 115-1 lS"C Crystalline form: Pale beige powder 
Solvent for recrystallization: Ethanol Fonn: 2HC1 

Example75 

RI 
R4:ff m:l 

Rllb: H RS: Isopropyl (2-position) 

M.p. 188-191°C Ctystalline fonn: White powder Fonn:2HC1 
Solvent for recrystallization: Ethanol-water-diethyl ether 
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RI 

Rllb: H 

R4:ff 

PCTIJP97/82609 
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Table 57 

A:-CH:r m: 1 

RS: n-Propyl (2-position) 

Crystalline f onn: Pale yellow powder Fonn: 3HC1 NMR (6) 

Example 77 

Rllb: H R17: 

R4:ff A:-CHr 

~ 

r-(CH21\..JN-CH3 

-NV 

m: 1 

Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol Fonn:2HC1 

Example78 

RI 
R4=H m:l 

M.p. 203-205"C Crystalline fonn: White powder Form:3HC1 
Solvent for recrystallization: Methanol-diethyl ether 
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Table 58 

Example79 

R4:H m: 1 

r-'\ 

R lib: H R17: -d'tY""CH3 RS: n-Propyl (2-position) 

M.p. 202-204•c Crystalline fonn: White powder 

Solvent for recrystallization: Ethyl acetate-n-hexane Fonn: 3HCI 

Example SO 

R4:H m: 1 

. r-"\ 

Rllb: H Rl7: -6H1?\_YCH3 RS: n-Propyl (2-position) 

Crystalline fonn: Yellow powder Form: 2HCl NMR(9) 

Example 81 

R4:ff A:-CHr m: 1 

r\ 

Rllb: H Rl7: -~N--CH3 
R': Cl (2-posi1ioo) 

M.p. 171 "C Crystalline fonn: Pale yellow powder Fonn: 2HCI 

Solvent for recrystallization: Ethanol-water 
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Rl. ~ 
·~ 

R2 

PCl'/JP97/02609 
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Table59 

R4:ff m:2 

Rl7: 0- " RS: CH3 (2- and 6-positions) 
- N'--'N-CH3 . 

M.p. 233-23s·c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol Form: Free 

Example 83 

R4=H m:2 

'""' R 17: -~N-CH3 RS: CH3 (2- and 6-positions) 

M.p. 206-21o·c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol Fonn: Free 

Example84 

Rl 
R4:ff m: 1 

" Rllb: H R17: -~CH3 R': F (2-position) 

M.p. 205-208°C Crystalline form: White powder 

Solvent for recrystallization: Ethanol-water Form: 2HCl 
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Rl 

Rllb: H Rl7: 
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Table60 

R4:H A:-CHr m:l 

r-'\ 

-6ff2'l_}l-CH3 RS: F (2-position) 

M.p. 173~ l 75"C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Fonn: 2HCI 

Example86 

R1 
R4=H 

RS: C2H500C(CH2h- (2-position) 

'"' Rllb: H R17: ,-{CH~N-CH3 

-?\_JO 

m:l 

M.p. 152.4-156.3°C Crystalline fonn: White powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Form: 3HC1 

Bxample87 

R4=H m: 1 

r-\ 

Rllb: H Rl7: ,.(H2?\_JO RS: F (2-position) 
-?\_JO 

M.p. 150-153°C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dichloromethane-diethyl ether Fonn: Free 
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RI 

Rllb: H 
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Table61 

R4:ff 

Rl7: 0- r"'\ 
- NJCH3 

Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water 

Example89 

R4:ff 

r"-\ 
Rllb: H Rl'1: ,--(CH~N-CH3 

-!\_JO 

m: 1 

Fonn:2HCI 

NMR(ll) 

m:l 

RS: CH30 (2-position) 

M.p. 203-206.C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water-diethyl et her Fonn: 2HC1 

Example90 

RI 

Rllb: H 

R4:ff 

Rl7: o-~ 
- N\_JN-CH3 

m: I 

RS: n-Butyl (2-position) 

M.p. 161.7-165'C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl et her Fonn: 3HCI 
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Table62 

Example91 

R'=H A:-CH:r m: 1 

" Rllb: H Rl?: ,--(CH21\.....JN-CH3 RS: n-Butyl (2-position) 
-1\.....JO 

M.p. 153-155.5°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water-diethyl et her Fonn: 3HCI 

Example92 

Rl 

Rllb: H 

R4=H m: 1 

Rl7: 0- r-\ RS: CF3 (2-position) 
- N'--JN-CH3 

M.p. 185-187°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: lsopropyl alcohol-water Form: 2HC1 

Example.93 

RJ 

Rllb: H 

R4:H 

""' RJ': ~H2l\...JN-CH3 
-1\.....JO 

m: 1 

RS: CF3 (2-position) 

M.p. 175-178.C Crystalline fonn: Pale yelJow powder 
Solvent for recrystallization: Ethanol-water Form: 2HCI 
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Rllb: H 
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Table63 

R4:ff 

RS: CH3COO(CH2)4- (2-position) 

;-'\ 

Rl7: ~H21\__,.N-CH3 

-l\_,,o 

PCT/JP9'7102Q)9 

m:l 

M.p. 1Sl-154°C Crystalline fonn: White powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Form: 3HCI 

Example95 

Rt 
R4:H 

~ 

A:-CHr m: 1 

Rllb: H R17: -d~CH3 R': n-Butyl (2-positioll) 

M.p. 167-168°C Crystalline form: White powder 

Solvent for recrystallization: F.thanol-water Fonn: 3HC1 

Example96 

R1 

Rllb: H 

R4:H A:-CH2-

r-"\ 

-

~CH2N N-CH3 
R11: ~ \.....J 

m:l 

R5: n-Butyl (2-position) 

M.p. 135-137°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water--diethyl ether Fonn: 3HCI 
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Table64 

Example97 

R4:H m: 1 

Rllb: H RS: CH30 (2-position) 

M. p. 183.5-186.C Crystalline form: Yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HC1 

Example98 

R4:H A:-CH:r m: 1 

Rl7: 0- r-\ 
- N\......JN-C2Hs 

Rllb: H 

M.p. l 74-l 76°C Crystalline form: PaJe yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HCI 

Example99 

RI 

Rllb: H 

R4:H A:-CH:r m:l 

R17: ... r-\......: .,..cH3 RS: CH30 (2-position) 
-,~N 

'(CH2h.N(C2Hsh 

M.p. 153-154°C Crystalline fonn: Yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HC1 
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RI 

R2 

R4:ff 

PCTJJP97/02609 

254 

Table 65 

A:-CH:r m: 1 

R"•: H R17: -Q-OcH, R':CH30(2-positioo) 

M.p. 177.5-179.S"C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: 3HO 

Example 101 

R4:ff A:-CHr m: 1 

r-"\ 

Rllb: H RI': ~H2~N-C2Hs 

-1LJO 
M.p. 165-168.C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Eihano1-water-diethyl et her Form: 3HCI 

Example 102 

R' : ::) 

R2 

R4:H m:l 

Rllb: H 

M.p. 161.S-164"C Crystalline form: Yellow powder 

Solvent for recrystam?.&tion: Ethanol-water Fonn: HCI 
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Table 66 

Example 103 

R4=H A:-CHr m: 1 

Rllb: H R17: 0- _,CH3 

,---(
8

2 ~CH3 RS: CH30 (2-position) 

-N._JJ 
M.p. 181-183 ·c Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-water Fonn: 2HCI 

Example 104 

RI 

Rllb: H 

R4=H A:-CHi- m: 1 

Rs: C:iHsO- (2-position) . 

M.p. 174-177°C Crystalline form: Pale yellow powder Forrn:2HC1 
Solvent for recrystallization: Ethanol-water-isopropyl alcohol-diethyl ether 

Example 105 

Rl 

Rllb: H 

R4:ff 

r-'. 
R l7: ,-{ CH21\..._;N-CH3 

-1\.._;0 

m:l 

RS: CiH50- (2-position) 

M.p. 194-196°C Crystalline form: Yellow powder Fonn: 2HCI 
Solvent for recrystallization: Ethanol-water-isopropyl alcohol-diethyl ether 
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Table67 

Example 106 

R4=H A:-CH2- m: I 

Rl7: 0-- r\ 
- N\.__JN-CH3 

Rllb: H 

M.p. 200-203°C Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: 2HO 

Example 107 

R' : :) 

R2 

R4: H m: 1 

Rllb: H Rl7: 0-- f""\ · 
- N'--'N-CH3 

RS: CH30 (2-position) 

M.p. 169-170.C Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol Form: 2HCl 

Example 108 

R4:H 

M.p. 181-189.C Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Form: 3HC1 NMR (12) 
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Rl 

Rllb: H 
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Table68 

R4:H m:l 

~ 

1
cH2N N-CH3 

R17; r-\ -'--' 

-?\_to 
M.p. 158-t6o·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: 3HCI 

R4:H A:-CHr m: 1 

r-\ 

Rllb: H Rl7: -0"\..__}'1-Cll3 R>: CH30 (2-positlon) 

M.p. 176.5-181.S"C Crystalline form: Yellow powder 
Solvent for recrystallization: Ethanol-water Form: 3HCI NMR (13) 

Example 111 

Rl 
R4:H A:-CHr m: 1 

" Rllb: H R17: -6H~CH3R•: CH,o (2-positioo) 

M.p. 141-142.C Crystalline fonn: White powder 

Solvent for recrystallization: Ethanol-dichloromethane Fonn: Free 
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Example 112 

Rt : ::) 

R2 

Rllb: H 

PCT/JP97/02609 

258 

Tab1e69 

R4:ff A:-CHi- m: 1 

" R17: -6H2t\..__fl 
M.p. 13J .5-133•c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane Fonn:Free 

Example 113 

R4:ff m:l 

Rl7: 0- I' 
- N\_JN-CH3 

Crystalline fonn: Pale yellow amorphous Fonn: Free NMR (14) 

Example 114 

R' : ~ R4:H A:-CHr 
R2 

Rllb: H 
R17: .-o-N:i 

M.p. 140-142.C Form: Methanesulfonate 
Solvent for recrystallization: Ethanol-diisopropyl ether 
Crystalline form: Pale yellow powder 

m:l 
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Example 115 

Rt 

Rl1b: H 

R4:H 

259 

Table70 

A:-CHr 

Solvent for recrystallb:at!on: Ethanol-dichloromethane 

Example 116 

Rt 

R2 

R4:H 

m: 1 

Form: Free 

m:l 

R lib: H Rl7: ,..( Ol.o R': CH30 (2-position) 

-N'-·-'° 
M.p. 128.2-131.5°C Q:ystalline form: Yellow powder Form: Free 

Solvent for recrystallization: F.thanol-diethyl ether-dichloromethane 

Example 117 

Rl 

Rllb: H 

R4:H 

Rl7: ,.r\.__: "· 
-1~N\._/O 

m:l 

M.p. 144-146·c Crystalline fonn: Pale yellow powder 
Solvent for recrystalli7.ation: Ethanol Fonn: Methanesulfonate 
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Table71 

Example 118 

R4:ff m:l 

r-(CH2NH2 

-l\.._tO 
· R5: CiH50-- (2-position) Rllb: H 

M.p. 190-192"C Crystalline form: YelJow powder 
Fonn: · Methanesulfonate 

Solvent for recrystallization: Ethanol-isopropyl alcohol-diethyl ether-water 

Example 119 

Rl 
R4:ff 

RS: CH300C(CH2h- (2-position) 

""' Rl7: r-(CHil~\.-JN-CH3 

-l\.._tO 

m: 1 

M.p. 110-lll"C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol Foan:Pree 

Example 120 

R' : :) 

R2 

Rllb: H 

R4:ff 

RS: (CH3)zNOC(CH2)z- (2-position) 

" Rl': r-(Hif\ .. _1N-CH3 

-l\.._tO 

m:l 

M.p. 162.5-164"C Crystalline form: Yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: HCI 
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Example 121 

Rt 

Rllb: H 

PCT/.11'97/02609 

261 

Table 72 

R4:ff A:-CHr m:l 

r-\ 
Rl7: ,.{CH2~N-CH3 

--~o 

M.p. 205-207 .s·c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HC1 

Example 122 

Rl 
R4:H A:-CHa-

r\ 

Rllb: H R17: ~H2~N-CH3 

-N\__,,0 

m: 1 

M.p. 167-169"C Crystalline form: White powder 

Solvent for recrystallization: Ethanol-water Form: 2HCI 

Example 123 

. R4:ff m: I 
Ra 

Rllb: H Rl7: I\ rP) RS: CH30- (2-position) 
-~~~ 

M.p. 190.5-192.S"C Crystalline fonn: Yellow powder Form: Free 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 
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Example 124 

RI 

R2 

R4:H 

PCT/JP97~ 

262 

Table73 

m:l 

Rllb: H Rl7· f""\ n-(..0...., RS: CH30-(2-position) 
. -~t>rCH2-D-O 

M.p. 148.2-149°C Crystalline form: Pale yellow powder Fonn: Free 
Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 

Example 125 

R4:ff m: 1 

Rllb: H 

M.p. 211-211.s·c Crystalline form: Pale yellow powder 
Solvent for recrystalli7.8tion: Ethanol-dichloromethane Fonn: Free 

Example 126 

R' : :) 

R2 

R4:H m:I 

Rllb: H Rl7: r-\ -v 
M.p. 204-206°C Crystalline form: White needles 
Solvent for recrystallization: Ethanol-dichloromethane Fonn:Free 
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Table74 

Example 127 

R4:ff A:-CHr m: 1 

Rllb: H Rl7: -0 
M.p. 168-170.4.C Crystalline fonn: White needles Fenn: Free 
Solvent for reaystallization: Ethanol-dichloromethane-diethyl ether 

Example 128 

R1 
R4=H 

R17: 0-
- OH 

m:l 

M.p. 175.8-177.2·c Crystallinefonn: White powder 

Solvent for recrystallization: Ethanol-dichloromethane Fonn: Free 

Example 129 

R1 

Rllb: H 

R4:H m: 1 

RS: C2H5 (2-position) 

M.p. 130-132.s·c Fonn: Dimethanesulfonate 

Solvent for recrystallization: Ethanol-diethyl ether 

Crystalline fonn: Yellow powder 
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Example 130 

R1 
R4=H 

PCTIJP9'7/02689 
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Table 75 

m: 1 

Rllb: H R17: /""- ~ RS: C2H50- (2-position) 
-1'\_}~-~~ 

M.p. 225-226°C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dichloromcthane-ethanol 

Example 131 

Rl 

R2 

R4=H 

Fonn:Free 

m:I 

R"": H R'7: -:tJNH
2 

RS: CH30 (2-position) 

M.p. 222-223·c Crystalline fonn: White powder 
Solvent for recrystallization: Methanol-dichloromethane Fonn: Free 

Example 132 

R4:ff A:-CH:r m:l 

AF3Y'll Rllb: H R17: -~N)I . RS: ~H50- (2-position) 

M.p. 122.5-125°C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane Fonn:Free 
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Example 133 

Rl 

Rllb: H 

M.p. 162-163°C 

265 

Table 76 

R4:ff 

Crystalline fonn: White powder 
Solvent for ~crystaJUr.ation: Elhanol-dichloromethane 

Example 134 

R4:ff 

R17; -0 

PCr/JP97/02609 

m: 1 

Form: Free 

m: 1 

M.p. 177.2-178°C Crystalline form: Pale yellow powder 
Solvent for recrystam7.alion: Ethanol-dichloromethane Fonn:Free 

Example 135 

R' : ::) 

R2 

R4: H A:-CHr m:l 

Rllb: H R5: CiHs (2-position) 

M.p. 140-155·c (decomp.) Crystalline form: White powder NMR(27) 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether Fonn: Free 
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Example 136 

RI 

Rl 
R4:H 

PCl'/JP97J02'09 
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Table 77 

m: 1 

Rllb: H R17: -t(:::) RS: CH30 (2-position) 

M.p. 171-172.2"C Ccystalline form: White needles Fonn: Free 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 

Example 137 

RI 
R4:ff A:-CHr 

R17· 0-
. - CONH2 

m: l 

M.p. 232.s-233•c Crystalline form: Yellow powder 

Solvent for recrystallization: Dichloromethane-ethanol Fonn:Free 

Example 138 

Rl 

Rllb: H 

R4:ff 

I\ 
;CH2N N-CH3 

Rl7: r-'\ . '-J -Nv 
Crystalline fonn: Pale yellow amorphous 

Form:3HCI 

m:l 

NMR(28) 
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Example 139 

Rt 

M.p. 192-194"C 

PCTIJP97/02609 
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Table78 

R4:ff m:l 

Crystalline form: Yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane Fonn:Free 

Example 140 

RI 

Rllb: H 

M.p. 201-204 "C 

R4:ff m: l 

R5: CH30 (2-position) 

Crystalline fonn: Yellow powder 

Solvent for recrystallization: Ethano1-dichloromethane Fonn:Free 

Example 141 

Rl 

Rllb: H 

M.p. 172-17S"C 

R4:ff m:l 

RS: CH30 (2-position) 

Crystalline fonn: Yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane Form: Free 
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Example 142 

Rl 

Rllb: H 

268 

Table79 

R4:ff A:-CHr 

,cH20H 
R17: rl 
-~o 

PCl'IJP97/02f09 

m: 1 

M.p. 146.5-148"C Crystalline fonn: Yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane 

Example 143 

R' : ::) 

R2 

Rllb: H 

R4:ff 

Fonn:Free 

m: I 

M.p. 114-117"C Crystalline form: Pale yellow powder 

Solvent. for recrystallization: Ethanol-dkhloromethane 

Example 144 

RI 
R4:H . A:-CHr 

" 

Fonn: Free 

m: 1 

1cH2?o\ tJ• CH3 
Rllb: H Rl7: r--\ ..........,.... RS: CH30 (2-position) 

-N 0 
'--' 

M.p. 176-18t•c Crystalline form: Pale yellow powder Fonn: 2HCI 

Solvent for recrystallization: Ethanol-water-diethyl ether NMR (29} 
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Example 145 

RI 

Rllb: H 

PCl/JP97/02'09 
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Table 80 

A:-CH2- m: 1 

M.p. 106.5-108.2°C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-diethyl ether-n-hexane Form: Free 

Example 146 

Rt 

Rllb: H 

M.p. 189-190°C 

R4:ff m: 1 

RS: CH30 (2-position) 

Ccystalline fonn: White powder 

Solvent for recrystallimtion: Ethanol-dichloromethane Fonn:Free 

Example 147 

R4:ff A:-CHr m:l 

~ 

R 17 •• / CH2NVN-CH3 .c 
,-..., . R": CH30 (2-position) -v Rllb: ff 

M.p. IS1-153·c Crystalline form: White powder 
Solvent for recrystallization: Ethyl acetate-diethyl ether Fonn: Free 
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Table 81 

Example 148 

R4:ff A:-CHr m: 1 

CH2Cl 

Rl7· ,-( ·-Nv RS: CH30 (2-position) 

M.p. 145-14?9C Crystalline fonn: White powder 
Solvent for recrystallization: Ethyl acetate-chlorofonn 

Ex.ample 149 

R' 
R4:H 

Fonn:Free 

m:l 

_pH20H 
Rllb: H RI7: -o RS: CH30 {2-position) 

M.p. 189-190.s·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethyl acetate-chlorofonn Form: Free 

Example 150 

R4=H A:-CHr m: 1 

Rllb: H R17: "'-
-~OH 

RS: Isopropyl (2-position) 

M.p. 196-199.C (decamp.) Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Btbanol-dichloromethane Fonn: Free 
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Table82 

Example ISi 

R4:ff m:l 

Rllb: H R17· " 
. -~N-OH 

RS; C2H50- (2-position) 

M.p. 155-158"C (decomp.) Crystalline fonn: Yellow powder Form: Free 
Solvent for recrystallization: Bthanol-dichloromethane-diethyl ether 

Example 152 

RJ 

Rllh: H 

R4:H A:-CHr m:l 

Crystalline fonn: White powder 

Solvent for recrystallization: Ethyl acetate-diethyl ether Fonn:Free 

Example 153 

R' : ::) 

R2 

Rllb: H 

R4:ff 

Rl7: I"\ 
-1'_;N-OH 

m: 1 

RS: n-Propyl (2-position) 

M.p. 137-139"C (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane Fonn: Free 
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Table 83 

Example 154 

R4:ff A:-CHr m: 1 

Rllb: H Rl1· 0- -0 RS: CH30 (2-position) 
• - O(CH2)2 ~ A 

M.p. 158-159°C Crystalline fonn: White powder Fonn: Free 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 

Example 155 

Rl 
R4:ff m:l 

R1lb: H Rl7· 0- -0 R5:CH30(2-position) 
. - OCH2 ~ J 

M.p. 154-154.5°C Crystalline fonn: White powder Fonn: Free 

Solvent for recrystallization: Ethanol-dichloromethane-diethyJ ether 

Example 156 

R4:ff m:-1 

Rllh: -Ol3 Rl7: -OD/CH3 R5: CH30 (2-position) 

M.p. 180-181.S·c Crystalline fonn: Dark yellow powder Fonn: HCI 
Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 
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Example 157 

RI 
R4:9 

PCr/JP97/02609 
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Table 84 

A:-CH:r m:l 

CH3 
Rllb:.H R17: ,-( RS: c;H5 (2-position) 

-~N-OH 

M.p. 165-175°C (decomp.) Crystalline form: Yellow powder NMR (30) 
Solvent for recrystallization: Dichlorornethane-ethanol-diethyl ether Fann: Free 

Example 158 

R' : ::) 

R2 

R4:ff m: I 

Rllh: H R17: -CN-OH RS: CH30 (2-position) 

M.p. 125-128°C Crystalline form: Yellow powder Fonn: Free 
Solvent for recrystallization: Ethanol-dichloromethane 

Example 159 

R4:ff A:-CH:r m:l 
R2 

Rllh: H R17: -CN-oH · RS: CH3 (2-position) 

M.p. 195-19S.S°C Crystalline fonn: Pale yellow powder Fonn: Free 
Solvent for recrystallization: Ethanol-dichloroniethane 



W09&'04536 PCT/JP97/02QJ9 

274 

Table 85 

Example 160 

Rl • ~ 
. ~ 

R2 

R4:H m:l 

Rllb: H. Rl7: -CN-oH RS: ~F3 (2-position) 

M. p. 188-190.C Crystalline fonn: Pale yellow powder Fonn: Free 

Solvent for recrystallization: Ethanol-dichloromethane 

Example 161 

Rl. ~ 
·~ 

R2 

R4:ff A:-CH:r m: 1 

Rllb: H Rl7: -0-oH RS: F (2-position) 

M.p. 197-200"C Crystalline fonn: Pale yellow powder Fonn: Free 

Solvent for recrystalliz.ation: Ethanol·dichloromethane 

Example 162 

RI . ~ 
·~ 

R2 

R4:ff m: 1 

RS and A combine to form: ('r\ R 11b: H 
. ~o-\ 

Rl7: -0--N"i 
\_.,N-CH3 

M.p. 138-14I"C Crystalline fonn: White powder Fonn: Free 
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Table 86 

Example 163 

R4:9 A:-CHr m: 1 

" Rllb: H R17: -v-CH3 RS: CH30(2-position) 

M.p. 155.5-158°C Crystalline form: Pale brown powder Fonn: Free 

Solvent for recrystallization: Ethanol-dichloromethane 

Example 164 

R4:ff m:l 

Rllb: H RS: CH3 (2-position} 

M.p. 163-166°C Crystalline fonn: Brown powder Fonn:Free 

Solvent for recrystalli2.ation: Dichloromethane-ethanol-diethyl ether 

Example 165 

Rl 

R2 

R4=H A:-CH;r m:l 

Rllb: H Rl7: ~ ... ~~ RS: n-Butyl (2-position) 
J.~~N-CH3 

M.p. 161-163.4°C Crystalline form: Yellow powder Form: 2HCI 

Solvent for recrystallization: Ethanol-dichloromethane-water 
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Example 166 

R' : :) 

R2 

R4:ff 

PCl'/JP97/02fi09 
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Table 87 

m: I 

Rllh: H Rl7: -CN--OH RS: n-Butyl (2-position) 

M.p. 137-139°C Crystalline form: Pale brown powder Fonn: Free 

Solvent for recrystallization: Ethanol-dichloromethane-water 

Example 167 

R' : :) 

R2 

R4:H A:-CHi- m:I 

Rllh: H RI7: -CN-OCH3 RS: CH3 (2-position) 

M.p. 215-217.C Crystalline form: Pale yellow powder Fonn: Free 

Solvent for recrystallization: Ethanol-dichloromethane 

Example 168 

Rl 

Rl 
R4=H m: 1 

Rllb: H R17: -N~n RS: n-Heptyl (2-position) 
\...J'~N-CH3 

M.p. 146.5-149°C Crystalline form: Pale yellow powder 
Solvent for recrystallimtion: Ethanol-dichloromethane-water Fonn: 2HC1 
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Table 88 

Example 169 

RI : :) 

R2 

R4:ff m: 1 

Rllb: H Rl7: -CN-oH Rs: n-Heptyl (2-position) 

M.p. 152-153.s·c Crystalline fonn: White powder 
Solvent for recrystallization: Bthanol-dichloromethane-water 

Example 170 

Rl. 

R2 

R4:H A:-CH:z-

Form: Free 

m: 1 

Rllb: H R17: -0 
M.p. 166.5-169.3.C 

RS: n-Heptyl (2-position) 

Crystalline fonn: Yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane 

Example 171 

RJ 
R4=H 

Form: Free 

m: 1 

RS: n-Heptyl (2-position) 

M.p. 1SS-165·c Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane-water 

Fonn:2HCI 

NMR(31) 
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Table 89 

Example 172 

RI.~ 
·~ 

R2 

R4=H m: 1 

Rllb: H Rl7: -:0 RS: CH30 (2-position) 

M~p. 219-220°C Ccystalline form: Dark yellow powder Form: Free 

Solvent for recrystallization: Ethanol-dichloromethane 

Example 173 

RI : :) 

R2 

R4:ff m:l 

Rllb: H R17: 0-r-'\ 
- ~-CH3 

M.p. 177-185·c Crystalline fonn: Dark yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane-water 

Fonn:3HCI 

NMR (32) 
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Example 175 

Rl 
R4=H 

PCT/JP97/02689 
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Table90 

m: 1 

Rllb: H R": -OCN-OI, R': c,H,o (2-position) 

M.p. 182-184°C Crystalline form: Pale yellow powder Fonn: 2HC1 

Solvent for reccystallization: Ethanol-water-diethyl ether 

Example 176 

R4:H 

R2 

Rllb: H R": -o-CN-OI, 
M.p. 265-21o·c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol~water-diethyl ether 

Example 177 

Rt 

R2 

R4=H A:-CHr 

m:l 

RS: CH3 (2-position) 

m: 1 

Fonn:2HCI 

NMR(33) 

Rllb: H Rl7~ ~!\._ ('"'\ RS: Isopropyl (2-position) 
. -1~~N-CH3 

M.p. 203-20rc Crystalline form: Pale yellow powder Fonn: 2HC1 

Solvent for recrystallization: Ethanol-water-diethyl ether 
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Table91 

Example 178 

R4:ff 

RS: CH3 (2- and 6-positions) 

Rllb: H R11: -o-CN-CH3 
M.p. 234-23s·c Crystalline form: Pale yellow powder 

Solvent for recrysta11inuion: Ethanol-water-diethyl ether 

Example 179 

Rl 

R2 

R4=H 

PCT/JP97/0260!J 

m:2 

Form: 2HC1 

m: l 

Rllb: H R17: -0-N~CHJ RS:F(2-position) 

M.p. 214-217°C Crystalline fonn: Pale yellow powder Form: 2HC1 

Solvent for recrystallization: Ethanol-water 

Example 180 

R' : ::) 

R2 

R4:ff A:-CHr m:l 

Rllb: H R17: -O-W-cH3 RS: C,.Hs (2-position) 

M.p. 188-190°C Crystalline fonn: Pale yellow powder Fonn: 2HC1 

Solvent for recrystallization: :Ethanol-water 
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Table 92 

Example 181 

Rt : ~ 
~ 

R2 

R4:ff m: I 

Rllb: H R17: -O-W-cH
3 

RS: n-Propyl (2-position) 

M.p. 164-167"C Crystalline fonn: Yellow powder Form: 2HC1 
Solvent for recrystallization: Ethanol-water 

Example 182 

R4:ff m:l 
R2 

Rllb: H _Rl7: -O-W-ce3 RS: CH30 (3-position) 

M.p. 165-168.C Crystalline form: Pale yellow powder Form: 2HCI 
Solvent for recrystallization: Ethanol-water NMR (56) 

Example 183 

R4:ff A:-CHr m:l 

RS: CH30 (2-position) 

.. ~" /CH3 
R11

b: H R17
: -~w-coo~CH3 

CH3 
M.p. 143-14S"C Crystalline fonn: Pale yellow powder Fonn: Free 
Solvent for recrystallization: Ethanol-dichloromethane 
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Table 93 

Example 184 

Rl. ~ 
·~ Rl . 

R4:ff m:l 

Rllb: H Rl7: -O-W-CH3 RS: H 

M.p. 215-218.5°C (decomp.) Crystalline fonn: White powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Fonn: 2HCl 

Example 185 

RI : J 
R2 

R4:ff m: 1 

Rllb: H R17: -o-~N-CH3 RS: CF3 (2-position) 

M.p. 101-106°C Crystalline fonn: White powder Fonn: 2HC1 
Solvent for recrystallization: Diethyl ether-ethanol-water NMR (34) 

Example 186 

Rl 
R4=H 

RS: CH30 (2-position) 

R llb·. H R11· .,.r\___..0, 
· -i~iyv.N-CCH2)JCH3 

M.p. 179-183°C Crystalline fonn: White powder 

Solvent for recrystallization: Ethanol-water-diethyl ether 

m: 1 

· Fonn:2HC1 
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Table 94 

Example 187 

R4=H m:l 

RS: ~H5CH(CH3}- (2-position) 

Rllb: H 

M.p. 129-131°C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: lsopropyl alcohol-water Form: Dioxalate 

Example 188 

R4:ff m: 1 

Rllb: H Rl7: .... ~/--:'·, 
-J.~J.V\;N-CH3 

M.p. 163-165°C Crystalline fonn: Pale yellow powder Fonn:2HC1 
Solvent for recrystallization: W ater-ethanol-dichloromethane 

Example 189 

R4:ff A:-CHr m: 1 

Rllb: H 

M.p. 161-162°C Crystalline form: White powder Form:2HCI 

Solvent for recrystallization: lsopropyl alcohol-water 
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Table95 

Example 190 

R4=H m:l 

RS: CH30 (4-position) 

M.p. 166-168"C Crystalline fonn: Yellow powder Form: 2HCI 

Solvent for recrystallization: Water-ethanol-dichloromethane 
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Tab1e96. 

Example 191 

R4:H 

R17: r-\..._~ ... "--
-~~,\_/,,-CH3 

M.p. 175-177.C Crystalline fonn: White powder 
Solvent for recrystallimtion: Ethanol-water-diethyl ether 

Example 192 

Rl 
R4:ff A:-CHr 

R5: CH3 (2-and 3-positions) 

Rllb: H Rl7: -o-w-CH3 

Pcr/JPt7/02609 

m: 1 

Fonn:2HCI 

m:2 

M.p. 158-162°C Crystalline fonn: Pale yellow powder Fonn: Succinate 
Solvent for recrystallization: Ethanol-diisopropyl ether 

Example 193 

RI 
R4:H A:-CHz-

RS: CH3 (2- and 3-positions) 

Rllb: H R17: -O-W-cH3 

m:2 

M.p. 126-128.S°C Ccystalline form: Yellow powder Fonn: Succinate 
Solvent for recrystallization: Ethanol-diethyl ether 



WO 98/0453Ci 

Example 194 

R': ~ 
R2 

R4:ff 

PCl'/JP97/02'89 
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Table97 

m: 1 

Rllh: H R17: -CNH RS: ·cF3 (2-position) 

M.p. 166-171°C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Isopropyl alcohol-ethanol 

Example 195 

R': ~ 
R2 

R4=H m:l 

Form:HCI 

NMR(35) 

Rllh: H Rl7: -CN--cH3 RS: CH30(3-position) 

M.p. 175-178.C Crystalline form: Yellow powder Form: Free 

Solvent for recrystallization: Methanol 

Example 196 

R': ~ 
R2 

R4:ff m: 1 

Rllb; H R1'1: -~N-CH3 RS: CH30 (3-position) 

M.p. 240-245.C Crystalline fonn: Pale yellow powder Fonn: HCI 

Solvent for recrystallization: Ethanol-water 
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Table 98 

Example 197 

R4:ff A:-CHr .m: 1 

Rllb: H RS: CH3 (3-position) 

M.p. 212-21s·c Ccystalline form: White powder Form.:2HC1 

Solvent for recrystallization: Ethanol-water 

Example 198 

Rt 

M.p. 180-190.C 

.R4=H m:2 

RS: -(CH~4- (combined at 2- and 3-positions) 

Crystalline form~ Yellow powder 

Solvent for recrystallimtion: Ethanol-diethyl ether 

Ponn:2HCl 

NMR{36) 

Example 199 

Rl 

Rllh: H 

M.p. 210-216°C 

R4:ff A:-CH2- m:2 

R5: CH3 (3-and S-positions) 

Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-water-diethyl ether 

Fonn: 2HCI 

NMR(37) 
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Example200 

R' : ::) 

R2 

Rllb: H 

R4=H 

PCT/JP9'7/02'09 
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Table99 

m:l 

RS: Isopropyl (3-position) 

M.p. 177.5-180.S•c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: 2HC1 

Example201 

R4=H A:-CHr m:2 

RS: CH3 (3- and 5-positions) 

M.p. 119-122.s·c Crystalline fonn: White powder 

Solvent for recrystallization: Ethanol-diisopropyl ether Form: Methanesulfonate 

Example202 

R4:ff A:-CHr m: 1 

Rllb: H R5: -COOCH3 (2-position) 

M.p. l 69-l 72°C Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-water Fonn: Dimethanesulfonate 
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Example203 

R1 
R4=H 
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Table 100 

A:-CH:r 

Rllb: H Rl7: OT\ 
- N\...../N-CH3 

M.p. 214-22o·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Methanol 

Example204 

Rl 
R4:ff A:-CH:r 

m: 1 

Form: Free 

m: 1 

Rllb: H Rl7: 0- /""'\ RS: CH30 (3-position} 
- ~o 

M.p. t9s-19rc Crys~ form: Yellow powder Form: Free 

Solvent for recrystallization: Dichloromethane-methanol 

Example205 

Rl 

Rllb: H 

R4=H A:-CHr m:2 

RS: -(CH2)4- (combined at 2- and 3-positions) 

Rl7: /"\ 
-~N-(CH2)20H 

M. p. 1S1-153 •c Crystalline form: Pale yellow powder 
Solvent for recrystallization: Warer Fonn: Free 
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Table 101 

Example206 

R4:ff A:-CH2- m: 1 

Rllb: H RS: n-Butyl (3-position) 

M.p. 148-150.4•c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Isopropyl alcohol-water-diethyl ether 

Example207 

Rl. ~ 
·~ 

R2 

R4:ff A:-CHi- m: 1 

Form: 2HC1 

Rllb: H R17: O" RS: (CH3hC- (2-position) 
- N~CH3 

M.p. 142-144.s•c Crystalline fonn: Pale yellow powder Fonn: Oxalate 

Solvent for recrystallization: lsopropyl alcohol-water 

Example208 

R4:ff m: 1 

R5: CH3 (3-position) 

M.p. 139.2-140.S·c Crystallinefonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: Methanesulfonate 
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Example209 

Rl 

Rllb; H 

M.p. 158-163"C 

PCTIJP97At2609 
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Table 102 

R4:ff m:l 

R5: CH30- (3-position) 

Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-water-diethyl ether 

Form:2HC1 
NMR(38) 

Example210 

R' : ::) 

R2 

R4=H m:l 

Rllb: H R5: n-Butyl {3-position) 

M.p. 84-86°C Crystalline fonn: Yellow amorphous Fonn:Free 

Example211 

R4:H A:-CH2- m: l 

Rllb: H RS: n-Propyl (3-position) 

M.p. 121-124°C Crystalline fonn: Pale yellow powder Fonn: Dioxalate 
Solvent for recrystallization: lsopropyJ alcohol-water 
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Example212 

Rt 

Rllb: H 
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Table 103 

R4=H A:-CHr 

RS: CH3 (2- and 3-posidons) 

Rl7: f'\ 
-?\__,N-CH3 

M.p. 140-lSO•c Crystalline fonn: Yellow powder 

m:2 

NMR(39) 

Solvent for recrystallization: Acetone-water Form: Methanesulfonate 

Example213 

RI 
R4:H m:l 

RS: -(CH2):rCONH- (combined at 2- and 3-positions) 

Rllb: H R 11: ... r\._. r-"'\ 
-1\_F~N-CH3 

M.p. 173-175°C Form: Dimethanesulfonate 

Solvent for recrystallization: Diethyl ether-ethanol-water 
Crystalline fonn: Yellow powder 

Example214 

RI 
R4:H A:-CHr 

r-"'\ 

m:l 

R llb·. H Rl7.· - ,-(N A N-CH3 RS CH 0 (3 . . ) v -y V : 3 -po&tltOD 

M.p. 168-l 72°C (decomp.) Crystalline fonn:Yellow powder 

Solvent for recrystallization: Ethanol-diethyl ether Fonn:2HC1 
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Example215 

Rl 

Rllb: H 

M.p. 155-160•c 

PCl'/JP97!02Q)!> 
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Table 104 

R4:ff m:l 

RS: CH30 (3-position) 

NMR(40) 
Crystalline form: Pale yellow powder Fonn:2HCI 
Solvent for recrystalliza1ion: Ethanol-water-isopropyl alcohol-diethyl ether 

Example216 

R4:ff A:-CH:r m:I 

RS: CH30 (3-position) 

Rl7: .... ~ f"\ 
-J~~C2Hs 

M.p. 163-165°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: 2HCI 

Example217 

Rl: CH3 

R2: CH3 

R4=H m: 1 

Rl7: .... ~" 
-·~w-CH3 

M.p. l 90-193·c (decomp.) Crystalline fonn:Yellow powder 
Solvent for recrystallization: Ethanol-water Fonn:2HCI 
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Example218 

Rl 

Rllb: H 
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Table 105 

R4=H m: I 

R 17: .... ~ r-\. RS: CH30 (2-position) 
.-JLr'N~-CH3 

M.p. 174.4-176.S"C Crystalline fonn: Yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Fonn: 2HCI 
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RI 

Rllb: H 
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Table 106 

R4:ff A:-CHr 

I"\ 
/CH2N N-C2Hs R17: r\ · \._/ 

-v 

PCT/JP91/02fi09 

m: 1 

RS: CH30- (3-position} 

M.p. 162-165·c Crystalline form: Pale yellow powder 
Solvent for recrysta11imion: Diethyl ether-water-ethanol Form: 2HCI 

Example220 

Rl 

Rllb: H 

R4:ff 

O ,....CH3 
·. /CH1 K.., 

r\ CH3 -v 

m: 1 

RS: CH30-(3-position) 

M.p. 206-21 t •c Crystalline form: Pale yellow powder Form: 2HC1 
Solvent for recrystallization: Ethanol-water-diethyl ether-isopropyl alcohol 
NMR(41) 

Example221 

RI 

R2 

R4:ff m: 1 

Rllb: H Rl7: -0-~N--CH3 RS: (CH3)2CHO- (3-position) 

M.p. 168-l 72°C Crystalline fonn: Yellow powder Form: 2HC1 
Solvent for recrystallization: Ethanol-water-isopropyl alcohol-diethyl ether 
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RI 
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Table 107 

R4:ff 

RS: (CHy2CH0-(3-position) 
r\ 

Rllb: H Rl?: ,..( CH2v-CH3 

-~o 

M.p. 203.2os·c Crystalline fonn: Pale yellow powder 

PCT/JP97/02609 

m: 1 

Fonn:2HC1 

Solvent for recrystallization: BthanoJ-water-isopropyl alcohol-diethyl ether 
NMR(42) 

Example223 

Rl 

Rllb: H 

R4:H A:-CH2-

CH3 
Rl7: o-0-

- CH3 

m:l 

M.p. 180-1 BS·c Crystalline fonn: White powder Form: 2HC1 
Solvent for recrystallization: Ethanol-water NMR (43) 

Example224 

Rl. ~ 
·~ 

R2 

Rllb: H 

R4:ff A:-CHr 

CH3 
Rl7: ... ~ r-(' 

-1~t\_YH 

M.p. 180-190DC Crystalline fonn: Yellow powder 

Solvent for reczystallization: Ethanol NMR (44) 

m: 1 

Fonn: 2HC1 

• 
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Example225 

Rt 
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Table 108 

R4=H 

RS: CH30 (3·position) 
r-"\ 

LCH2N N-CH3 
Rllb: H R11: 1\_J '-I 

M.p. 157·160·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water 

Example226 

Rl 
R4:ff 

r-\ 

Pcrt.JP97/02609 

m:l 

Fonn:2HC1 

m: 1 

Rill>: H Rl7: -~CH.3 RS: CH,0 (3-position) 

M.p. 171-174°C Crystalline fonn: Pale yellow powder Form: 2HCI 
Solvent forrecrystallization: Ethanol-water 

Bxample227 

R4:ff m: 1 

M.p. 236-23s·c Crystalline fonn: Pale yellow powder Fonn: HCJ 
Solvent for recrystallization: Ethanol-water 
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Example228 

Rt 

Rllb: H 

PCl'/JP97/02'09 
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Table 109 

R4:ff A:-CHz- m: l 

RL7: o-· " . 
- ~N-C2H5 

M.p. 161-165"C Crystalline fonn: Pale yellow powder Form: 2HCI 
Solvent for recrystallization: Ethanol-water-diethyl ether-isopropyl alcohol 

Example229 

Rt 

Rllb: H 

R4:H 

M.p. 191-194"C Crystalline fonn: Pa1e yellow powder 
Solvent for recrystallization: Ethanol-water 

Example230 

Rl 

Rllb: H 

R4:9 

R17: 0-0' CH20H - -cir' 
'CH20H 

m:l 

Fonn:2HCI 

m:l 

M.p. 200-21o·c (decomp.) Crystalline fonn: Yellow powder NMR (45) 
Solvent for recrystallization: Ethanol-water-diethyl ether Form: 2HC1 
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Rt 

Rllb: H 

- -- - -----------
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Table 110 

R4:ff A:-CH:r m: 1 

R~: CH30 (3-position) 

Rl7: .._r-\___. I\ ~CH20H 
-i~?\j\.f-C 'CH20H 

M.p. l 65- l 70·c Crystalline fonn: Yellow powder Form: 2HC1 
Solvent for recrystallization: Diethyl ether-ethanol-isopropyl alcohol-water 
NMR(46) 

Example232 

Rt 

R2 

R4:ff A:-CH2- m: 1 

Rllb: H R17: ,-( CH20 RS: CH30 (3-position) 

-~N-CH3 

M.p. 150-170°C Crystalline form: Yellow powder NMR (47) 
Solvent for recrystallization: lsopropyl alcohol Fonn: Dimethanesulfonate 

Example233 

Rl 
R4:ff m:l 

~ 

Rl 1b·. H R17·. - <[12N A N-CH3 RS CH 0 3 . . ) i{J V V : 3 ( -posdiOD 

M.p. 166-t69•c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: 2HC1 
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Rl 

Rllb: H 
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Table 111 

R4:H· A:-CH:r m: 1 

" /CH2N N-CH3 
~ '--' RS: CH30 (3-position) 

-N'--'N-CH3 

M.p. 186-200·c (decomp.) Crystalline fonn: Yellow powder Fonn: 3HC1 

Solvent for recrystallimtion: lsopropyl alcohol NMR (48) 

Example23S 

Rl: CH3 

R2: CH3 

m: 1 

R11: ,-.... 
-'t\_;N-CH3 

M.p. 204-210·c (decomp.) Crystalline fonn: Yellow powder Fonn: HCJ 

Solvent for recrystallization: Ethanol-water-diethyl ether NMR (49) 

Example236 

Rl:H 

R2: H 

Rllb: H 

M.p. 1s1-16o·c 

R4:ff m: 1 

Crystalline form: Yellow powder 

Solvent for recrystallization: :Ethanol-water Fonn:2HC1 
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Rl:H 

R2:H 

Rllb: H 
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Table 112 

R4:H A:-CH2- m: 1 

RS: CH30 (3-position) 

R17: -0 
M.p. 83.1-ss.s·c Crystalline fonn: Yellow powder Fonn: Free 
Solvent for recrystallization: Ethanol-diethyl ether-n-hexane 

Example238 

R' : :) 

R2 

R4: H m:l 

Rllb: H R17: 0--" 
- 1\l\}rCH3 

.•RS: F (3-position) 

M.p. 215-220°C Crystalline form: White powder Fonn: 2HCl 
Solvent for recrystallization: Ethanol-isopropyl alcohol-diethyl ether-water 
NMR (50) 

Example239 

RI 

Rllb: H 

R4:ff A:-CHr m: 1 

-0 
Rl7: ~ ~ 

CH~CH3 

M. p. 149-154 ·c Crystalline form: Pale yellow powder Fonn: 2HCI 
Solvent for recrystallization: Ethanol-water-isopropyl alcohol-diethyl ether 
NMR{51) 
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Rl 
R4:ff 
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Table 113 

m:l 

" Rllb: H R17 ·. / CH2N N-CH3 R5 Cl (3 . . ) I""'\ \._/ : -position 
-~o 

M.p. 126-129°C Ctystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-isopropyl alcohol 

Example241 

Rl 

Rllb: H 

R4:H A:-CHi-

M.p. 181-183.S·c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether 

Example242 

RI: CH3 

R2: CH3 

Rllb: H 

R4:ff A:-CHr 

RS: CH30 (3-position) 

r-\ 
RI?: ,.(CH2~N-CH3 

-~o 

Fonn: Free 

m: 1 

Fonn: 2HC1 

m:l 

M.p. 192-197.C (decomp.) Crystalline form: Yellow powder Form: 2HCI 

Solvent for recrystallization: Ethanol-water NMR (52) 
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Example243 

Rl • ~ 
. ~ 

R2 

Rllh: H 

R4:ff 
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Table 114 

A:-CH2-

PCT/JP97/0260t 

m: 1 

RS: <;H50 (3-position) 

M.p. 166-170"C Crystalline fonn: Pale yellow powder Form: 2HCI 
Solvent for recrystallization: Ethanol-water 

Example244 

RI 

Rllb: H Rl7: 

R4:ff A:-CHr m: 1 

Crystalline fonn: Pale yellow powder Fonn: Dimethanesulfonate NMR (53) 

Solvent for reciystallization: Ethanol-water-diethyl ether-isopropyl alcohol 

Example245 

R4:H m: 1 

Rllb: H 

M.p. 179-183"C Crystalline fonn: Pale yellow powder Form: 2HC1 
Solvent for recrystallization: Isopropyl alcohol-ethanol-water-diethyl ether 
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Example246 

Rl 

Rllb: H 

M.p. 182-lBS·c 

PCf/JP9'7/02'09 
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Table 115 

R4=H m:2 

RS: CH30 (3- and S-positions) 

Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Form: 2HC1, trans-fonn 

Example247 

R1 

Rllb: H 

M.p. 177-183"C 

R4:ff A:-CH:r m:2 

RS: CH30 (3- and 5-positions) 

Crystalline fonn: Pale yellow powder 

·--~Qlvent for recrystallization: Ethanol-water Form: 2HCI. cis-fonn 
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Example248 

Rl 
R4=H 
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Table 116 

m: 1 

Rllb: H RS: CH30 (3-position) 

M.p. 158-162"C Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-water-diethyl ether 

Example249 

Rt 
R4=H 

r-7\ 

Form:2HC1 

m:l 

Rllb: H Rl7·. / CH2N A N-CH3 RS CH 0 (3 . . ) ~ V V : 3 -position 
-~N-CH3 

M.p. 167-171 "C (decomp.) Crystalline form: Yellow powder 
Solvent for recrys~ization: Ethanol-water 

Example2SO 

RI: CH3 R4:H A:-CH:r 

R2: CH3 RS: CH30 (3-position) 

Rllb: H Rl7: -O-ccH2)20H 

Fonn: 3HCI 

m: I 

M.p. 137-t40•c Crystalline fonn: Yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: Methanesulfonate 
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Table 117 

Bxample251 

Rl: (CH3)3C-(3-position) R4: H m: 1 

RS: CH30 (3-position) 

M.p. 129-131°C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether-isopropyl alcohol 

Form: Dimethanesulfonate 

Example252 

R4: H A:-CHr m: 1 

Rllh: H RS: CH30 (3-position) 

M.p. 230-231°C Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Form: Dimethanesulfonate 

Example253 

R1 

Rllb: H 

R4:ff m:l 

RS: CH30 (3-position) 

M.p. 159-t64•c (decomp.) Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Fonn: 2HCl NMR (54) 
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Table 118 

Example254 

R4:ff A:-CH:r m: I 

Rllb: H Rl7: ... ~ r-... _cH3 RS: CH30 (3-position) 
-J~~N-CK...._CH3 

M.p. 202-2os·c (decomp.) Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-water Form: 2HC1 

Example255 

RI 

Rllb: H 

R4=H m:l 

M.p. l 15-120"C Crystalline form: Pale brown powder NMR (SS) 
Solvent for recrystallization: Ethanol-water-isopropyl alcohol-diethyl ether 
Form: Methancsulfonate 

Example256 

RI 

Rllb: H 

R4:ff 

Rl7'-o-Y 
m:l 

RS: CH30 (3-position) 

M.p. 168.5-171.5°C Crystalline form: White powder 
Solvent for recrystallization: Ethanol-water Form: 2HCl 
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RI 
R4:H 
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Table 119 

A:-CHr 

PCT/JP97l0:2Q)9 

m:l 

RS: CH30 (3-position) 

M.p. 163.;.166"C Crystalline form: White powder 
Solvent for recrystallization: Ethanol-water Form: 2HC1 

Example258 

Rl 
R4:ff m: 1 

Rllb: H 
Rl7: -o-o:> RS: CH30 (3-position) 

M.p. 177.5-179"C Crystalline form: White powder 
Solvent for recrystallization: Ethanol-water · Form: 2HCI 

Example259 

R' : :::i 
R2. 

Rllb: H 

R4:ff 

Rl7· 0- /\A 
- N~N--CH3 

M.p. 16S-l68.S°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water-diethyl ether 

m: 1 

Fonn:2HCI 
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Example260 

Rt 

RlJb; H 

309 

TabJe 120 

R4:H 

CH3 
R17· 0-. / 

- N~N--CH3 
M.p. 1S9-160"C Crystalline fonn: Pale yellow powder 

PCTIJP97/02609 

m:l 

Solvent for recrystallization: Ethanol-water Fonn: 2HC1 

Example261 

Rl 

Rllb: H 

R4:ff A:-CHr 

~CH3 
R17: 0- r-\·" 
. - ~N-CH3 

m: 1 

M.p. 177-r~s.2·c Crystalline form: Pale yellow powder 
Solvent for ~allization: Ethanol-water Fonn: 2HCI 

S-(-)-compound: [cx]0 22: -S.75" (c=2, water) 

Example262 

Rt 

Rllb; H 

R4:ff A:-CH2-

>CH3 
Rl7: 0- r-\ 

- ~N-CH3 

M.p. 173-175°C Crystalline form: Pale yellow powder 

m: 1 

Solvent for recrysta11i7.8tion: Ethanol-water Fonn: 2HC1 
R-(+)-compound: (a]0 22: +4.35" (c=2, water) 
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Table 121 

Bxample263 

R4:ff m: 1 

Rl7: o-~ 
- .~N-CH3 

M.p. 168-170.s·c Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-water Fonn: 2HCJ 

Example264 

Rt 

Rllb: H 

R4:H A:-CH:r 

CH3 
R17: 0-r-( 

~ ~C2Hs 

m: l 

RS: CH30 (3-position) 

M.p. 1S6-1S9·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: :Ethanol-water Fonn: 2HC1 

Example265 

Rl 

Rllb: H 

R4:H 

M.p. 176-179.C Ctystalline form: Pale yellow powder 

m: 1 

Solvent for recrystallization: Ethanol-water Form: 2HC1 
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Example266 

Rl 

Rllb: H 
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Table 122 

R4:H 

RS: c;H50 (3-position) 
CH3 

Rl7: 0-,-{ 
- ~N--CH3 

PCTIJP97/02609 

m: 1 

M.p. 159-161 "C CrystaJline fonn: Yellow powder Fonn: 2HC1 
Solvent for recrystallization: Ethanol-water-isopropyl alcohol-diethyl ether 

Example267 

Rl: -() 

R2: CH3 
Rllb: H 

R4: H A: -CH2- m: 1 

RS: CH30 (3-position) 

Rl7: 0- r--\ 
- N\/V*"CH3 

M.p. 166-169•c Crystalline fonn: Yellow powder Form: 2HC1 
Solvent for recrystallization: Ethanol-water-diethyl ether-isopropyl alcohol 

Example268 

R4:H 

RS: ~HsO (3-position) 

/CH3 
Rllb: H · R17: ,.{"\__ f\ 

-1~~C2Hs 

M.p. 215-2t7•c Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-water 

m:l 

Fonn:2HCI 
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Table 123 

Example269 

R4:H A:-CHr m: 1 

Rllb: H 
(CH:V2CH3 

R17: 0-- ,( RS: CH30 (3-position) 
- V-CH3 

M.p. l74-l77°C Crystalline fonn: Yellow powder Fonn: Free 

Solvent for recrystallization: Ethanol-water 

Example270 

Rt 

Rllb: H 

R4:ff 

R!i: CH30 (3-position) 

CH3 
R11: 0- ,.( ,..CH3 

- N N-Cl-1 . \__/ .,CH3 
M.p. 202.5-205"C Csystalline form: White powder 
Solvent for recrystallization: Ethanol-water 

Bxample271 

Rt 
R4: H A:~H:r 

C2Hs 
Rl7: .... r\_. ,( 
-J~V-CH3 

m: 1 

Fonn:2HC1 

m:l 

M.p. 1S5-158•c Crystalline fonn: Yellow powder Form: 2HC1 
Solvent for recsystallization: Ethanol-water-diisopropyl alcohol-diethyl ether 
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Tab1e 124 

Example272 

Rl 
R4:ff 

M.p. 202-204°C Ciystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-vyater 

Example273 

Rl 
R4:ff A:-CHr 

RS: CH30 (3-position) 

Rllb: H R17: ,-(CH3 

-o-~N-(CH2}20CH3 

M.p. 163-165°C Ciystalline fonn: Pale brown powder 

Solvent for recrystallization: Ethanol-water 

Example274 

Rl 

Rllb: H 

M.p. 160-162°C 

R4:H 

Crystalline fonn: Pale yellow powder 

PCl'/JP97/02'89 

m: 1 

Form:2HC1 

m:l · 

Form:2HC1 

m:l 

Solvent for recrystallization: Ethanol-water Fonn:2HCI 
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Bxample275 

RI 
. R4:ff 

314 

Table 125 

A:-CHr m: 1 

Rllb: H J) RS: CH30 (3-position) 

-o-N\.._/N-CH3 

M.p. 158-160°C Crystalline fonn: Pale yellow powder 

Solvent for recrystammtion: :Ethanol-diethyl ether-water 

Example276 

RI 

M.p. 164-166°C 

R4:ff A:-CH2-

Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-water 

Fonn:2HCI 

m: 1 

Fonn:2HCl 
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Using the suitable starting compounds, the compounds as listed in Tables 

126-128 are obtained in the same manner as in Example 5. 

Example277 

RI.~ 
·~ 

R2 

Rl6a: C2Hs 

Table 126 

R4=H 

Rllb: H 

M.p. 130.5-132"C Crystalline form: Pale Oiange powder 

Solvent for recrystallimtion: Dimethylfonnamide-methanol 

m: 1 

Fonn:Free 
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Table 127 

~- f? (Rs>m 
R•6aooc-f. ~t o ~4 • 

Rub ~ II ~R 
Z-A-C- 'I I 

Example278 

R4:ff 

R2 

R 16a: C2Hs Z: 0 

Rllb: H RS: ff 

M.p. 183.5-184.C Crystalline form: White powder 
Solvent for :recrystallization: Dichloromethane-etlwlol 

Example279 

R' <) 
R2 

R4:ff 

Rl6a: C2Hs Z:O 

R2 

m:l 

Fonn:Free 

m:l 

Rs: ,--\ (2-position) 
-(CH2)3N~CH3 

M.p. 221 ·c (decomp.) Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Diethyl ether-ethanol Fonn: 2HC1 
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Table 128 

Example280 

R4:ff A:-CHr m: 1 

R 16a: CH3 Z: 0 

Rllb: CH3 RS: CH30 (2-position) 

M.p. 124-126.S"C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethyl acetate-n-hexane Fonn: Free 

Example281 

Rt 
R4=H 

R16a: t;H5 Z: S 

RS: CH30 (2-position) 

m: 1 

M.p. 156-159°C Crystalline fonn: Yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane Fonn: Free 

Using the suitable staning compounds, the compounds as listed in Tables 

129-149 are obtained in the same manner as in Example 8. 



W098/04!36 

Example282 

Rl 

Rllb: H 

M.p. 137-138"C 

Example283 

M.p. 197-198.C 
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Table 129 

·R4:H 

RS: Isopropyl (2-position) 

H 
R22: -(IN'(ll 

N--N 
Crystalline fonn: Pale yellow powder 

R4:ff 

RS: Isopropyl (2-position) 

f2Hs 
R22: N... 

I( li1 
N--N 

Crystalline fonn: White powder 
Solvent for recrystallization: Dichloromethane-ethanol 

PCT/JP97/02609 

m: I 

Fonn:Free 

m: 1 

Fonn:Free 
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Example284 

gl 

Rllb: H 

PCT/.Jf97/02'8f 
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Table 130 

R4:ff m: 1 

R22: f2H5 

,~~ 
N--N 

M.p. 240°C (decomp.) Crystalline form: Pale yellow powder Form: 2HC1 
Solvent for recrystaJJimtion: Ethanol-water 

Ex.ample 285 

RI 

R2 

g4:H A:-CH1- m:l 

Rllb: H R22: y RS: lsopropyl(2-posilion) 

COOC(CH3)J 
M.p. 169.5-170.C Crystalline form: White powder Form: Free 

Solvent for recrystallization: Ethanol 

Example286 

R4:H m:l 
R2 

Rllb: H R22: LJ R': Isopropyl (2-position) 

~ 
Crystalline fonn: Pale brown powder Form: HCl NMR (7) 
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Table 131 

Example287 

R4:ff m:l 

Rllb: H R22: r2Hs 

--r(~~ 
N--N 

M.p. 170.5-175.s·c Crystalline fonn: Pale yellow powder Form: Free 
Solvent for recrystallization: Ethyl acetate-n-hexane NMR (8) 

Example288 

Rl 
R4:ff 

R22:D 

m:l 

0 
M.p. 201.s-202.s·c (decomp.) Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane 

Example289 

Rl 
. R4:ff 

M.p. 195-198.C Crystalline form: Yellow powder 

Fonn:Free 

m:l 

Solvent for recrystallization: Ethanol-water Fonn: 3HC1 
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Rl 

R2 

R4:ff 

PCT/JP97/02Ci09 
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Table 132 

A:-CHr m:l 

RI lb: H R22: v R>: lsopropyl (2-positian) 
I 
CH3 

M.p. 101-103.S·c Crystalline form: Yellow amorphous Fonn: Free 

Example291 

R' : ::) 

R2 . 

R4:ff m:·I 

Rllb: H R22: fjllj RS· r\ (2-position) /'if . -(CH2)4\.._jN-CH3 · . 

M.p. 148.2-153°C Crystalline form: PaJe brown powder Form: 3HCI 
Solvent for recrystallimtion: Ethanol-diethyl ether NMR (10) 

· Example 292 

. Rllb: H 

R4:ff 

R22:D 
0 

m: 1 

RS: CH if' N-CH (2-position) -c 2b- \_/" 3 

M.p. 184-187"C Crystalline form: Pale yellow powder 
Solvent for reaystalHntion: Ethanol-water-diethyl ether Form: 2HCI 
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Table 133 

Example293 

R4:ff A:-CH:r m: 1 

R2 

Rllb: H R22: y R>: F(2-position) 

CH3 
M.p. 151-154 "C Crystalline form: White powder Fonn: HCl 

Solvent for recrystallization: Ethanol-water-diethyl ether-isopropyl alcohol 

Example294 

RI 

R2 

R4=H m: 1 

Rllb: H R"': y R': Cl (2-position) 
I 
COOC(CH3}3 

M.p. 207-209"C Crystalline form: White powder Fonn: Free 

Solvent for recrystallization: Ethyl acetate-n-hexane 

Bxample295 

R4=H m:I 
Rl 

RI lb: H R22: y R': Cl (2-position) 

H 
M.p. 164-166°C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Methanol-diethyl ether Form: HCl 
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Table 134 

Example296 

R4:ff m:l 

Rllb: H R22· 1--i . ?;x:O RS: F (2-position) 

CH3 CH3 
M.p. 141-141.S·c Ccystalline fonn: White powder 

Solvent for recrystallization: Dichloromethane-diethyl ether 

Example297 

RJ 

R2 

R4:H 

R lib: H R22: 'Q 

Fonn: Free 

m: 1 

H 
M.p. 186.S-19l·c (decomp.) Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-diethyl ether Form: Methanesulfonate 

Example 298 

Rl 

R2 

R4:ff 

Rllb: H R22: 'Q R>: CH3 (2-posidon) 

H 

m: 1 

Crystalline foan: Pale yellow amorphous Fonn: Free NMR (15) 



WOM/04536 PCT/m'7/02'09 

324 

Table 135 

Example299 

R4:H A:-CH:r m: 1 

Rllb: H R22: l) 
I ~../CH3 
COCH2N, 

CH3 
Crystalline fonn: Pale yellow amorphous 

Example300 

RI 

R2 

R4:H 

RS: CH3 (2-position) 

Form: Free NMR (16) 

m:l 

Rllb: H R22: -CNH RS: C2H50(2-position) 

M.p. 202.s-203·c Crystalline fonn: Pale powder 

Solvent for recrystallization: E'.thanol-isopropyl alcohol-water-diethyl ether 

Fonn: Methanesulfonate 

Example301 

Rt 

Rllb: H 

R4:ff 

a••: l) 
H 

m: l 

M.p. 186-189.C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Water-ethanol-diethyl ether Form: 3HCI 
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Table 136 

Example302 

R4:ff 

Rllb: H 

M.p. 135-14S•c Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-dichloromethane 

Example303 

Rt 

R2 

R4:ff 

Rllb: H R22: v RS: Cl (2-position) 

H 

PCT/JP97/02609 

m: 1 

Form: Free 
NMR(17) 

m: I 

Crystalline form: Pale yellow amorphous Fonn: Free NMR (18) 

Example304 

R4:ff A:-CH:r m:l 

R2 

Rllb: H R22: y RS: -ccn.i.O (2i)OSilion) 

H 
M.p. 146.5-150.C Crystalline form: White powder 

Solvent for recrystallization: Ethanol-water Fonn: 2HCI 
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Rl 

R2 

R4:ff 

PCT/JW7~ 
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Table 137 

A:-CH:r m:2 

R lib: H R22: 'O R•: CH30 0- and 6-posilions) 

H 
M.p. 115-120•c Crystalline form: Pale yellow powder NMR (19) 

Solvent for recrystallization: Ethanol-diethyl ether Form: Methanesulfonate 

Example306 

R4:ff A:-CHr m:l 

Rllb: H 

M.p. 207-208.5°C Crystalline form: White powder 

Solvent for recrystallization: Diethyl ether-ethanol Form: Methanesulfonate 

Example307 

Rt 
R4:ff A:-CH:r m: 1 

Crystalline form: Pale yellow amorphous Fonn: Free NMR (20) 
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RI 

Rllb: H 

M.p. 139-141°C 

R4:ff 
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Table 138 

m:l 

Crystalline form: Yellow powder 
Solvent for reaystallization: Ethanol Fonn: Methanesulfonate 

Example309 

RI 

Rllb: H 

M.p. 194-l 97°C 

R4:ff m:t 

RS: " (2-position) 
-(CH2)J~N-CH3 

Ciystalline form: White powder 
Solvent for recrystallization: Ethanol-water Fonn: Dimethanesulfonate 

Example310 

RI 

Rllb: H 

R4:ff m: 1 

R22: 'O 
. 0 

M.p. 218-220°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-water Form: Dimethanesulfonate 
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Rt 

Rllb: H 

328 

Table 139 

R4:ff 

R22: --0 
0 

PCf/Jm/02609 

m:l 

" RS· O __/CH2N N-CH3 (2 ·u· ) . II ~ -'-J -pos1 on 

-(CH2hC~O 

M.p. 182.5-186.C Crystalline form: Yellow powder 

Solvent for recrystallization: Ethanol-diethyl ether Fonn: 2HC1 

Bxample312 

Rl: CH3 

R2: CH3 

Rllb: H 

R4:H 

R22:u 

0 

m: 1 

Crystalline fonn: White powder Fonn: Methanesulfonate 

Solvent for recrystallization: Ethanol-diethyl ether NMR (21) 

Ex.ample 313 

Rl 

Rllb; H 

R4:ff 

R22:u 

0 

m:l 

M.p. 140-t4rc Crystalline fonn: White powder Fonn: Methanesulfonate 

Solvent for recrystallization: Ethanol-isopropyl alcohol-diethyl ether 
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Table 140 

Example314 

R1 
R4:ff 

R2l:U 
0 

A:-CH:r m: 1 

Rllb: H RS: -ccH2):ieoOCN-CH3 (2-position) 

M.p. 166-177"C Crystalline fonn: White powder NMR (22) 

Solvent for.recrystalli7.ation: Ethanol-diethyl ether Fonn: 2HCI 

Example315 

R4:H 

Rllb: H R22: 'Q 
M.p. 156-157°C 

Solvent for recrystalli7.atlon: Ethanol 

Example316 

RI 
R4:H 

m: 1 

RS: -(CH2hCOCN-CH3 (2-position) 

Crystalline fonn: White powder 

Fonn:Free 

m: 1 

Rlli>: H RS: -(CH2)300cH3 (2-position) 

M.p. 191-192°C Crystalline form: White powder Fonn: 3HC1 

Solvent for recrystallization: Ethanol-water-isopropyl alcohol 
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Example317 

Rl 

Rllb: H 

R4:ff 

PCl'/JPt7/02609 
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Table 141 

m: 1 

Crystalline fonn: Pale yellow amorphous Fonn: Free NMR(23) 

Example318 

RI 
R4:ff 

R22: 'Q 
m:l 

Rllb: H RS: -(CH2)300 (2-position)" 

Crystalline form: Colorless amorphous Fonn: Free NMR (24) 

Example319 

Rl 

Rllb: H 

R4:ff m:l 

" Cff2N N-CH3 .. 
RS: ,-( ·'--' {2-positton) 

-(CH2)3v 

M.p. 178-180.C Crystalline fonn: White powder Fonn: 3HCI 
Solvent for recrystallization: Ethanol-isopropanol-diethyl ether-water 



W0'8/04536 

Example 320 

Rl 
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Table 142 

R4:H 

x.~ 
R22· N . N 

I 
C~s 

PCl'/JP97/02609 

m:l 

Rllb: H Rs: -cca-00 (2-position) 

Crystalline fonn: Pale yellow amorphous Fonn: Free NMR (25) 

Example321 

R4:H A:-CHr 
R2 

Rllb: H RS: -(cH2)3CN-cH3 (2-position) 

M.p. 198-201°C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Fihanol-water 

Bxample322 

RI 
R4=H 

22 -a R : ~ N 

Rllb: H RS: -(CH2)0 (2-position) 

m:l 

R22: ~ ~ 
~N· 

m: 1 

H 
Fonn:2HCI 

M.p. 177-178.C Ccystalline form: White powder Fonn: Free 
Solvent for recrystallization: Diethyl cthcr-ethanol-dichloromethaiie 
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Table 143 

Example323 

R4:ff m: I 

Rllb: H R5 and A combine to fonn: ~ 
~o.J..... 

M.p. 234-235·c Crystalline fonn: White powder Fonn: Free 

Solvent for recrystallization: Ethyl acetate-n-hexane 

Example324 

R4:H m:l 

Rllb: H RS: CH30 (2-position) R22: -CN 

M.p. 206-20?9C Crystalline fonn: Pale yellow powder Fonn: Free 

Solvent for recrystallization: Dichloromethane-ethanol-diethyl ether 

Example325 

R1. ~ 
·~ 

R2 

R4:H A:-CH:r m: 1 

Rllb: H RS: n-Butyl (2-position) R22: -CN 

M.p. 195.5-196.s·c Crystalline fonn: Pale yellow needles 

Solvent for recrystallization: Ethanol-dichloromethane Fonn:Free 
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Table 144 

Example326 

R' : :) 

R2 

R4:ff A:-CHr m: 1 

Rllb: H RS: r:ocH3 (2-position) R22: -CN 
-CH2CHCH20COCH3 ~ 

M.p. 134-136•c (decomp.) Crystalline form: Yellow powder Foan: Free 

Solvent for recrystallization: DichloromethanewdiisopropyJ ether 

Example327 

R' : :) 

R2 

R4:ff m:l 

R l lb: H RS: ?8 (2-position) R22: -GN 
-CH2CHCH20H • " A 

M.p. 207.6-214°C (decomp.) Crystalline fonn: White powder 
Solvent for recrystallization: Dichloromethane NMR (26) Fonn: Free 

Example328 

R1 
R4:ff A:-CH:r 

RS: n-ButyJ (2-position) ;n.N-~ R12. N 

m: 1 

. N. 
I 

C2Hs 
M.p. 191-193.C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Bthanol-dichloromethane Fonn:Free 
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Rl 

Rllb: H 
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Table 145 

R4:H 

RS: -(CH:z>4Q (2-position) 

m: I 

N--N 
)l II 

R22· N 
. N' , 

(CH2)3Cl 
M.p. 112-114°C Crystalline form: Pale yellow powder Form: Free 

Solvent for recrystallization: Ethyl acetate-diethyl ether 

Example330 

R4:H m: l 

R2 

R llb H RS· r-'\ (2 · · ) R22· -c : · -(CH2)3~CH3 -position . ~ N 

M.p. 209-211°C Crystalline form: Yellow powder 

Solvent for recrystallization: Ethanol-water Form: 3HC1 

Example 331 

R4=H m: 1 

R2 

R llb: H RS: CH30 (2-position) R 22: 'O 
N 

M.p. 208-210°C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane Fonn:Free 
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RI : :) 

R2 

R4:ff 

PCT/JP9'7/02Ci09 
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Table 146 

m:l 

Rllb: H RS: CH30 (2-position) R22: ~ 

M.p. 200-203°C Crystalline fonn: Yellow powder Fonn: Free 

Solvent for recrystallization: Ethanol-isopropyl aJcohol-dichloromethane 

Example333 

R4:H m:l 

-Rllb: H R22: ~ 
~0coocH3 

M.p. 196-197"C Crystalline fonn: White powder Fonn: Free 
Solvent for recrystallization: Ethanol-dichloromethane 

Example334 

Rt 

Rllb: H 

M.p. 203-204 •c 

R4:ff A:-CHr m:l 

,Pl3 
R22: ~CH3 
~) 

Crystalline form: White powder Fonn: Free 
Solvent for recrystallization: Dichloromethane-ethanol-isopropyl alcohol 
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RI 
R4:H 

336 

Table 147 

Rllb: H R5: C2H50 (2-position) 

M.p. 206-2os·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Dichloromethane-n-hexane 

Bxample336 

RI 
R4:ff A:-CHr 

N-N 
Rllb: H RS: C2H50 (2-position) R22: ..)LN. ~ 

I 

m: 1 

m: 1 

C2Hs 

M.p. 190-192°C Crystalline form: Pale yellow needles 
Solvent for reaystallization: Chloroform-ethyl acetate 

Bxample337 

Rt 
~- R4:H 

N-N 
)l II 

R22: tfN 

m: I 

CH2

0 
0 

Crystalline fonn: Pale yellow powder 
Solvent for reaystallization: :Ethyl acetate-diisopropyl ether 

Fonn: Free 

Fonn:Free 

Fonn:Free 
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Rl. ~ 
·~ 

Rl 
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Table 148 

R4=H m:I 

R 1 lb: H R5: lsopropyl (2-position) R22: ~ 
/: il'coOCH3 

M.p. 199.5-200.s·c Crystalline form: White powder 

Solvent for recrystallization: Methanol-dimethylfonnamide Fonn: Free 

Example339 

Rt : :) 

R2 

R4=H m:l 

Rllb; H R': C,H,0 (2-posilion) R21: -o--0 
M.p. 204-206.C Crystalline fonn: Pale yellow powder Form: Free 

Solvent for recrystallization: EthanoJ-dichloromethane 

Example340 

Rl 

R2 

R4:ff 

Rllb: H RS: C2H50 (2-position) R22: -0 
0 

M.p. l 15-117"C Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethyl acetate-diisopropyl ether 

m: 1 

Fonn:Free 
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Rllb: ff 

338 

Table 149 

R4:ff 

R5: c;H50 (2-position) 

m: 1 

N-N 
)l II 

R22: N.N 

I 
(CH2)JCI 

Crystalline fonn: Pate yellow powder 
Solvent for recrystallization: Bhyl acetate-diisopropyJ ether 

Example342 

Rt.~ 
-~ 

R2 

Rllb; ff 

R4:ff m:l 

~ ~ 
R 22: ;"""" N. N 

I 
(CH2)3CH3 

M.p. 196.5-198"C Crystalline form: Pale yellow powder 

Form: Free 

Solvent for recrystallization: Chloroform-ethyl acetate Fonn:Free 

Example343 

RI 
R4:ff A:-CHr m: 1 

x~ 
Rllb: H RS: CH30 {2-position) R22: ~ 

CH2u 

0 
M.p. 192-194°C Crystalline form: Pale yellow powder 

Solvent for iecrystaJlization: Ethyl acetate-diisopropyl ether Form: Free 
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lH-NMR spectrum (NMR (1) to NMR (55)) as described in Tables 50-149 

are as follows: 

NMR (1) (CDCI3) 8ppm: 2.33 (3H, s), 245 (4H, t, J=SHz), 3.6-3.8 (4H, m), 

4.85 (2H, s), 7.09 (2H, d, J=9Hz). 7.3-7.55 (2H, m), 7.50 (IH, d, J=l5Hz), 7.8-7.95 

5 (2H, m), 7.93 (lH, d, J=15Hz), 8.10 (2H, d, J=9Hz), 9.88 (IH, br) 

NMR (2) (DMSO~) 8ppm: 1.35-1.8 (2H, m), 2.0-2.3 (2H, m), 2.6-3.9 

(llH, m), 2.81 (3H, s), 4.1-4.3 (lH, m), 4.5-4.7 (IH, m), 5.08 (2H, s), 7.15 (2H, d, 

J=9Hz), 7.3-7.55 (3H, m), 7.76 {lH, d, J=14Hz), 7.77 (IH, d, J=8.5Hz), 7.98 (lH, 

d, J=8Hz), 8.05 (2H, d, J=9Hz), 12.67 (lH, br) 

10 NMR (3) (DMSO-dcs) 8ppm: 2.32 (3H, s),.2.45-4.50 (20H, m, 2.50 (s)), 

5.14 (2H, s), 7.04 (lH, d, J=9.3Hz), 7.26-7.52 (3H, m), 7.70-8.10 (SH, m), 11.30-

12.35, 12.35-13.20 (all 3H, br) 

NMR (4) (DMSO-~ Bippm: 2.60-4.50 {20H, m), 5.23 {2H, s), 7.20-7.55 

(4H, m), 7.70-8.10 (SH, m), 11.30-13.20 (3H, br) 

15 NMR (5) (DMSO~) Sppm: 0.926 (3H, t, J=7.4Hz}, 1.5-1.9 (4H, m), 2.05-

2.3 (2H, m), 2.6-2.8 (3H. m), 2.81 (3H, s), 3.0-3.3 (IH. m), 3.3-3.9 (9H. m), 4.15-

4.35 (lH, m), 4.5-4.8 (lH, m), 5.12 (2H, s), 7.02 (lH, d, J=8.6Hz), 7.27-7.47 (3H, 

m), 7.74-7.99 (4H, m), 7.91 (lH, cl, J=15Hz), 11.5-13.0 (3H, br) 

NMR (6) (OMS~) 8ppm: 0.93 (3H, t, J-7.4Hz), 1.55-1.75 (2H, m), 2.6-

20 2.8 (4H, m), 2.79 (3H, s), 3.0-4.15 (14H, m), 4.2-4.4 (lH, m), 5.12 (2H, s), 7.03 (IH, 

d, J=8.5Hz), 7.25-7.55 (2H, m), 7.45 (lH, s), 7.75-7.9 (4H, m), 7.79 (IH, d, 

J=8.5Hz) 

NMR (7) (DMSO-~) Sppm: 1.25 (6H, d, J=7Hz), 1.3-2.0 (4H, m), 2.6-3.5 
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(6H, m), S.12 (2H, s), 6.77 (lH, dd, J=6Hz, J=l5.5Hz), 7.00 (lH, d, J=S.SHz), 7.17 

(lH, d, J=lS.SHz), 7.25-7.5 (2H, m), 7.7-8.05 (4H, m), 9.14 (2H, br), 1273 {lH, br) 

NMR (8) (CDCJ3) Sppm: 1.62 (3H, t, J=7.3Hz), 1.76-2.03 (4H, m), 2.85-

-
3.09 (2H, m), 3.95-4.11 (2H, m), 4.52 (2H, q, J=7.3Hz), 4.88 (2H, s), 5.28 (IH, hrs), 

5 6.98 (lH, d, J=7.5Hz}, 7.32-7.43 (lH,m), 7.43-7.55 (lH, m). 7.56 (lH, d, 

J=15.2Hz), 7.77-7.93 (2H, m), 8.00-8.12 (2H, m), 8.35 (lH, d, J=15.2Hz), 10.85 

(lH, brs) 

NMR (9) (DMSO-dt;) Sppm: 0.93 (3H, t, J=7.4Hz), 1.5-1.8 (2H, m), 1.8-2.2 

(4H, m), 2.69 (2H, t, J=7.4Hz), 2.8 (3H, s), 3.0-4.3 (12H, m), 4.3-4.6 (lH, m), 5.13 

10 {2H. s), 7.03 (lH, d, J=8.6Hz}, 7.17 (IH, d, J=15.1Hz), 7.30 (lH, t, J=7Hz), 7.74-

7.99 (SH, m), 11.5-12.3 (lH, br), 12.3-13.3 (lH, br) 

NMR (10) (DMS~) q,pm: 1.56-1.91 (4H, m), 2.70-2.90 (7H, m), 3.10-

3.52 (SH, m), 5.14 (2H, s), 6.65-6.75 (IH, m), 6.99-7.15 (2H, m), 7.28-7.40 (lH, m), 

7.40-7.52 (lH, m), 7.52-7.60 (2H, m), 7.72-7.85 (lH, m), 7.90-8.08 (4H, m), 10.90-

15 13.18 {3H, m) 

NMR (11) (OMS~) q,pm: 1.40-1.89 (2H, m), l.96-2.32 (2H, m), 2.58-

2.96 (4H, m). 2.96-3.83 (lOH, m), 3.89 (3H, s), 4.06-4.34 (lH, m), 4.42-4.71 (lH, 

m), 5.08 (2H, s), 7.07 (lH, d, J=8.5Hz), 7.31 (lH, t, J=7.0Hz), 7.38-7.69 (3H, m), 

7.69-7.92 (3H, m), 7.98 (lH, d, J=8.5Hz), 11.76 {2H, br), 12.71 (lH, br), 

20 NMR (12) (DMSO-d6) q,pm: 1.40-1.85 (2H, m), 2.00-2.23 (2H, m), 2.40 

(3H, s), 2.60-2.88 (lH, m). 2.81 (3H, s), 3.00-3.SQ (lOH, m), 3.89 (3H, s), 4.10-4.30 

(lH, m), 4.48-4.78 (lH, m), 5.06 (2H, s), 7~04 (lH, d, J=8.5Hz), 7.21-7.31 (JH, m), 

7.40 (lH. d, l=15.2Hz), 7.52-7.60 (lH, m), 7.60-7.88 (4H, m), 11.02-12.33 (2H, m), 

12.33-12.80 (lH. m) 
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NMR (13) (DMS~) Bppm: 2.40 (3H, s), 2.81 (3H, s), 2.904.35 (15H, m), 

3.89 (3H, s), 5.07 (2H, s), 6.99-7.12 (lH, m), 7.12-7.35 (2H, m), 7.52-7.60 (IH, m), 

7.60-7.91 (4H, m), 11.00-13.28 (3H, m) 

NMR (14) (CDCl3) 8ppm: 1.31-1.64 (2H, m), 1.77-2.07 (2H, m), 2.21-2.87 

5 (lOH, m), 2.29 (3H, s), 2.67 (3H, s). 3.06-3.26 (lH, m), 3.96-4.28 (lH, m), 4.10 (3H, 

s), 4.62-4.78 (lH, m), 4.87 (2H, s), 7.07 (lH, d, J=8.1Hz), 7.14-7.32 (2H, m), 7.52 

(lH, d, J=14.9Hz), 7.61-7.77 (3H, m), 7.91 (lH, d, J=l4.9Hz) 

NMR (15) (CDC13) 3ppm: 1.20-2.16 (4H, m), 2.31-2.72 (3H, m), 2.44 (3H, 

s), 2.72-3.34 (2H, m), 4.85 (2H, s), 6.76-7.06 (3H, m), 7.21-7.58 (2H, m), 7.72-

10 8.00(4H,m) 

NMR (16) (CDCl3) appm: 1.43-2.13 (4H, m), 2.28 (6H, s}, 2.45 (3H, s), 

2.53-3.28 (SH, m), 3.56-4.56 (2H, m), 4.86 (2H, s), 6.80-7.11 (3H, m), 7.28-7.53 

(2H, m), 7.74-7.93 (4H, m) 

NMR (17) (CDC13) Sppm: 1.3-1.S (2H, m), 1.7-1.9 (2H, m), 2.6-2.8 (2H, m), 

15 2.8-3.3 (2H, m), 3.90 (3H, s), 4.80 (2H, s), 6.5-6.65 (2H, m), 6.73 (lH, d, 

J=l5.5Hz), 6.87 (lH, dd, J=l5.5Hz, J=6Hz), 7.3-7.55 (2H, m), 7.6-7.95 (4H, m) 

NMR (18) (CDCl3) Sppm: 1.12 (3H, t, I=S.9Hz), 1.28-3.78 (llH, m), 4.97 

(lH, t. J=5.3Hz). 6.68-7.53 (SH, m):7.70-8.14 (4H, m) 

NMR (19) (DMSO-~ appm: 1.29-2.11 (4H, m). 2.32 (3H, s). 2.60-3.08 

20 (3H, m), 3.08-3.56 (3H, m), 3.91 (6H, s), 4.85 (2H, s), 6.73-6.93 (IH, m), 7.19-7.54 

(SH, m), 7.71-7.83 (lH, m), 7.93-8.05 (lH, m), 8.29-8.80 (lH, m), 12.14 (lH, brs) 

NMR (20) (CDC13) ~ppm: 1.86-2.13 (2H, m), 2.39 (3H, s), 2.48-3.06 (12H. 

m), 3.82 (3H, s), 4.87 (2H, s), 6.82-8.09 (9H, m), 7.04 (lH, s), 7.21 (lH, s) 



W098/04536 PCT/JP97/02609 

342 

NMR (21) (DMSO~) Sppm: 1.4-2.2 (6H, m), 2.35 (3H, s), 2.65-2.85 (2H, 

m), 2.95-4.05 (14H, m), 5.07 (2H, s), 6.78 (lH, dd, J=7Hz, J=l5.5Hz), 7.02 (IH, cl, 

J=8.5Hz), 7.16 (IH, d, J=lS.SHz), 7.26 (lH, d, J=3.5Hz), 7.SO (IH, d, J=3.SHz}, 

7.8-8.0 (2H, m), 9.58 (lH, br), 12.45 (lH, br) 

5 NMR (22) (DMSO-~) 8ppm: 1.33-1.71 (SH, m), 1.80-2.00 (lH, m), 2.00-

2.21 (2H, m}, 2.65-2 77 (2H, m), 2.80 (3H, s), 2.88-3.10 (4H, m), 3.10-4.00 {14H. 

m), 4.00-4.23 (lH, m), 4.47-4.66 (lH, m), 5.13 (2H, s}, 6.71-6.87 (lH, m), 6.98-

7.09 (lH, m), 7.09-7.22 (lH, m}, 7.26-7.40 (IH, m), 7.40-7.52 (lH, m}, 7.72-7.83 

(lH, m), 7.83-7.97 (2H, m), 7.97-8.08 (lH, m), 11.32-12.55 (2H, m), 12.70 (lH, brs) 

10 NMR (23) (CDCI3) q,pm: 1.43-2.28 (12~. m), 2.28-3.01 (13H, m), 3.23-

3.56 (2H, m), 3.56-4.09 (SH, m), 4.87 (2H, s), 6.74-7.02 (3H, m), 7.22-7.53 (2H, 

m), 7.70-7.97 (4H, m) 

NMR (24) (CDC13) q,pm: 1.43-2.18 (12H, m), 2.37-2.68 (8H, m), 2.86 (2H, 

t, J=7.7Hz), 2.97-3.16 (2H, m), 3.25-3.53 (2H, m), 3.56-3.80 (4H. m), 3.82-4.03 

15 (28, m), 4.85 (2H, s), 6.79-7.00 (3H, m), 7.22-7.53 (2H, m), 7.68-7.93 (4H, m) 

NMR (25) (CDC13) oppm: 1.48-3.22 (19H, m), L62 (3H, t, J=7.4Hz), 3.57-

3.78 (4H, m}, 4.54 (2H, q, J=7.4Hz), 4.89 {2H, s), 6.99 (IH, d, J=8.5Hz), 7.22-7.53 

(3H, m), 7 .59 (1 H, d, J=l5.2Hz), 7.76-7 .90 (2H, m), 7.92-8.09 (lH, m), 8.36 (lH, d, 

J=l5.2Hz) 

20 NMR (26) (DMSO~ Sppm: 2.65-2.8 (lH, m), 2.9-3.05 (IH, m), 3.3-3.45 

(2H, m), 3.8 (lH, m), 4.65 (2H, br), 5.11 (2H, s), 7.06 (lH, d, J=8.5Hz), 7.25-7.S 

(2H, m), 7.64 (lH, d, J=l5.5Hz), 7.75-7.9 (3H, m}, 7.95-8.2 (4H. m), 8.66 (2H, br), 

12.58 (lH, br) 

NMR (27) (CDC13) 8ppm: 1.36 (3H, t, J=7 .SHz), 2.6-3.6 (6H, m). 2.86 (2H, 
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q, J=7.SHz), 4.05 (lH, m), 4.50 (lH, m), 4.87 (2H, s), 6.93 (lH,d, J=8Hz), 7.3-7.55 

(3H, m), 7.8-8.0 (SH, m), 9.66 (lH, br) 

NMR (28) (DMSO~ Sppm: 1.67-1.97 (2H, m), 2.80 (3H, s), 2.88-4.35 

(17H, m), 3.90 (3H, s), 5.10 (2H, s), 7.08 (lH, d, J=8.6Hz), 7.'lf)..7.66 (4H, m), 7.66-

S 7.95 (3H, m), 7 .99 (lH, d, J=7.1Hz), 12.70 (lH, s) 

NMR (29) (DMSQ-d6) appm: 2.05-2.35 (2H, m), 2.55-4.18 (22H, m), 4.18-

4.42 (lH, m), 5.09 (2H, s), 7.07 (lH, d, J=8.6Hz), 7.27-7.57 (4H, m), 7.74-7.77 

(3H, m), 7.98 (lH, d, J=7.1Hz), 11.52 (2H, br), 12.55 (lH, br) 

NMR (30) (CDC13) appm: 1.1-1.4 (3H, m), 1.37 (3H, t, J=7.5Hz), 2.5-2.8 

10 (2H, m), 2.86 (2H, q, J=7.5Hz), 2.9-3.1 (lH, m), 3.2-3.6 (2H, m), 3.8-4.1 (IH, m), 

4.5-4.8 (lH, m), 4.87 (2H, s), 5.35 (lH, br), 6.93 ·oH, d, J=9Hz), 7.25-7.6 (3H, m), 

7.75-8.05 (SH, m), 9.60 (lH, br} 

NMR (31) {DMS~ q,pm: 0.74-0.91 (3H, m), 1.12-1.44 {6H, m), 1.50-

1.71 (2H, m), 2.55-2.90 (3H, m), 2.79 (3H, s), 2.90-3.80 (13H, m), 3.80-4.12 (4H, 

15 m), 4.19-4.42 (lH, m), 5.11 (2H, s), 7.01 (lH, d, J=8.7Hz), 7.27-7.51 (3H, m), 7.71-

8.02 (SH, m), 11.00-13.00 (3H, m) 

NMR (32) (DMSO-d6l 8ppm: 1.45-1.89 (2H, m), 2.00-2.38 _(6H, m)~ 2.55-

286 (6H, m), 3.01-3.22 {lH, m), 3.22-3.94 (9H, m), 3.77 (3H, s), 3.99-4.50 (3H, 

m), 4.50-4.70 (lH, m), 7.07-7.20 (lH, m)~ 7.20-7.37 (lH, m), 7.37-7.54 (3H, m), 

20 7.67-7.89 (3H, m), 7.89-8.03 (IH, m), 11.06-12.62 (3H, m) 

NMR (33) (DMSO-~ q,pm: 1.40-1.92 (2H, m), 1.92-2.30 (4H, m), 231 

(3H, s), 2.55-2.90 (4H, m), 2.90-4.03 (lOH, m), 4.03-4.34 (lH, m), 4.44-4.73 (IH, 

m), 5.11 (2H, s), 7.'23 (lH, d, J=9.3H}, 7.31 (lH, t, J=6.9Hz), 7.32-7.48 (2H, m), 

7.74-7.86 (2H, m), 7.86-8.05 (3H, m), 10.88-12.00 (2H, m), 12.70 (lH, br) 
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NMR (34) (DMS~ Sppm: 1.48-1.94 (2H, m), 2.00-2.39 (4H, m), 2.57-

2.85 (4H,m), 2.85-4.03 (lOH, m), 4.10-4.39 (lH, m), 4.48-4.71 (lH, m), 5.29 (2H, 

s), 7.21-7.57 (4H, m), 7.75-7.83 (2H, m), 7.98 (lH, d, J=7.4Hz), 8.23 (lH, s), 8.32 

(lH, d, J=8.7Hz). l0.89-12.06 (2H, m), 12.76 (lH, br) 

S NMR (35) (DMSO-d6) Sppm: 2.88-3.28 (4H, m), 3.73-4.31 (4H, m), 5.30 

(2H, s), 7.31 (lH, t, J=6.9Hz), 7.35-7.48 (3H, m), 7.75-7.85 (2H, m), 7.97 (lH, d, 

J=7.1Hz), 8.23 (lH, s), 8.33 (lH, d, J=8.7Hz), 9.37 (2H, br), 12.78 (lH, br) 

NMR (36) (DMSO~ 0ppm: 1.2-1.5 (2H, m), 1.6-1.85 (8H, m), 2.31 (3H, 

s), 2.5-3.15 (15H, m), 3.9-4.0 (lH, ), 4.4-4.5 (lH. m), 5.04 (2H. s), 6.81 (lH, d, 

10 J=8.5Hz). 7.20 (lH, d, l=l5.5Hz), 7.25-7.5 (3H, m), 7.55 (lH, d, J=8.5Hz), 7.75 

(lH, d, J=7.5Hz}, 7.97 (lH, d, J=7Hz) 

NMR (37) (DMS~ q,pm: 1.4-1.9 (2H, m), 2.12 (6H, s), 2.0-4.0 (19H, 

m), 4.45-4.6 (lH, m), 4.95 (2H, s), 6.77 (2H, s), 6.88 (lH, d, J=16Hz), 7.03 (lH, d,' 

J=l6Hz), 7.35-7.5 (2H, m), 7.76 (IH, d, J=7.5Hz), 7.99 (lH, d, J=8Hz), 11.24, 

15 1204 (all lH, br), 11.74 (lH, br), 12.64 (18, br) 

NMR (38) (DMSO-~ appm: 2.54-2.93 (SH, m), 2.93-3.78 (lOH, m), 3.78-

4.17 (7H, m), 4.17-4.44 (lH, m), 5.07 (2H• s), 6.65-6.78 (lH, m), 6.78-6.90 (lH, m), 

7.18-7.71 (SH, m), 7.76 (lH, d, J=7.5Hz), 7.98 (lH, d, J=7.1Hz), 11.28 (2H, br), 

12.68 (lH, br) 

20 NMR (39) (DMSO-d6) 8ppm: 2.22 (3H, s), 2.33 (38, s), 2.36 (3H, s), 2.80 

(3H, ti J=4Hz), 2.9-3.6 (6H, m). 4.15-4.3 (lH, m), 4.4-4.55 (lH, m), 5.06 (28, s), 

6.85 (lH, d, J=9Hz), 7.24 (lH, d, J=15.5Hz), 7.37 (IH, d, I=15.5Hz), 7.25-7.55 

(3H, m), 7.76 (lH, d, J=7Hz), 7.98 (lH, d, J=7Hz), 9.76 (lH, br), 12.60 (lH, br) 

NMR (40) (DMSO~ ~pm: 2.05-2.35 (2H, m), 2.54-2.98 (SH, m), 2.98-
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3.85 {lOH, m), 3.85-4.19 (7H, m), 4.19-4.47 (lH, m), 5.07 (2H, s), 6.65-6.79 (lH, 

m), 6.79-6.90 (lH, m), 7.18-7.71 (SH, m), 1~11 (IH, d. J=7.7Hz), 8.00 (lH, d, 

J=7.8Hz), 11.22 (2H, br), 12.68 (lH, br) 

NMR (41) (DMSO-~) Sppm: 1.89-2.44 (4H, m), 2.53-3.78 (16H, m), 3.78-

5 4.13 (6H, m), 4.13-4.42 (IH, m), S.07 (2H, s), 6.70 (IH, dd, J=2.2Hz, J=8.7Hz). 

6.81 (lH, d, J=2.2Hz), 7.19-7.73 (SH, m), 7.76 (lH, d, J=7.8Hz), 7.98 (lH, d, 

J=7.0Hz), 10.61 (lH, br), 11.27 (IH, br), 12.71 (lH, br) 

NMR (42) (DMSO-~) 8ppm: 1.30 (6H, d, J=5.9Hz), 2.55-4.19 (19H, m), 

4.19-4.41 (lH, m), 4.82 (lH, sep4 J=5.9Hz), 5.07 (2H, s), 6.60-6.71 (lH, m), 6.76-

10 6.79 (lH, m), 7.22-7.49 (3H, m), 7.64 (lH, d, J=8.7Hz), 7.71-7.90 (2H, m), 7.98 

(lH, cl, J=7.1Hz), 11.81 (2H, br), 12.58 (lH, br) 

NMR (43) (DMSO-~ 8ppm: 1.35 (3H, d, J=6Hz), 1.5-2.2 (4H, m), 2.5-3.8 

(13H, m), 3.88 (3H, s), 4.1-4.3 (lH, m), 4.45-4.65 (lH, m), 5.06 (2H, s), 6.70 "(lH, d, 

J=9Hz}, 6.81 (lH, s), 7.27 (lH, d, J=lS.SHz), 7.25-7.5 (2H, m), 7.56 (lH, d. 

15 J=l5.5Hz), 7.64 (lH, d, J=8.5Hz), 7.77 (lH, d, J=8Hz), 7.99 (JH, d, J=8Hz), 12.5-

13 (3H, br) 

NMR (44) (OMS~) appm: 1.30 (3H, d, J=6.5Hz), 15-2.3 (4H, m), 2.55-

2.8 (lH, m), 3.0-4.7 (13H, m), 3.88 (3H, s), 5.07 (2H, s), 6.70 {lH, d, J::9Hz), 6.81 

(lH, m), 7.27 (lH, d, J=lS.SHz), 7.'25-7.5 (2H, m), 7.56 (lH, d, J=lS.SHz), 7.64 

20 (lH, d. J=8.SHz), 7.77 (IH, d, J=8Hz), 7.98 (lH, d, J=7.5Hz), 9.85 (IH, br), 10.01 

(lH, br), 12.25 (lH, br) 

NMR (45) (DMSO-~ Sppm: 2.05-2.20 (2H, m), 2.5-4.0 (18H, m), 3.88 

(3H, s), 4.1-4.25 (lH, m), 4.5-4.65 (lH, m), S.06 (2H, s), 6.70 (lH, d, J=8.SHz), 6.81 

(lH, m), 7.28 (lH, d, J=l5Hz), 7.25-7.5 (2H, m), 7.56 (lH, d, J=lSHz}, 7.64 (lH, d, 
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1=8.SHz), 7.77 (lH, cl, J=8Hz), 7.99 (lH, d, J=7.5Hz), 10.78 (lH, br), 11.94 (lH, 

br), 12.66 (IH, br) 

NMR (46) (DMS~ Sppm: 1.43-1;85 (2H, m), 1.97-2.42 (4H, m), 2.58-

2.82 (lH, m). 2.82-4.08 (18H, m), 4.08-4.30 (lH, m), 4.42-4.72 (lH, m), 5.06 (2H, 

S s), 5.22-5.68 (2H, m), 6.62-6.78 (lH, m), 6.78-6.95 (IH, m). 7.24-7.70 (5H, m), 

7.77 (lH, d, J=6.2Hz), 7.99 (lH, d, J=5.8Hz), 10.35 (2H, br), 11.48 (IH, br) 

NMR (47) (DMSO-~) 8ppm: 1.3-2.0 (6H, m), 2.37 (6H, s), 2.8-4.2 (16H, 

m), 3.88 (3a s), 5.07 (2H, s), 6.71 (lH, dd, J=7H, J=2Hz), 6.81 (lH, d, J=2Hz), 

7.25 (lH, d, J=l5Hz), 7.25-7.5 (3H, m), 7.65-7.75 (2H, m), 7.77 (lH, d, J=7Hz), 

10 7.98 (lH, d, J=6Hz), 9.40 (lH, br) 

NMR (48) (DMSO-~) 6ppm: 2.4-4.5 (23H, m), 3.88 (3H, s), 5.09 (2H, s), 

6.71 (lH, d, J=9Hz), 6.82 (lH, s), 7.2-7.75 (5H, m), 7.77 (lH, d, J=8Hz), 7.98 (lH, 

. d, J=7Hz), 10.98 (lH, br), 11.58 (lH, br), 12.71 (lH, br) 

NMR (49) (DMSO-~) Oppm: 2.16 (3H, s), 2.23 (3H, s), 2.74 (3H, d, 

15 J=4Hz), 2.85-3.7 (6H, m), 3.86 (3H, s), 4.15-4.6 (2H, m), 4.95 (2H, s), 6.66 (lH, d, 

J=8.5Hz), 6.79 (lH, m), 7.27 (lH, d, J=15Hz). 7.61 (lH, d, J=lSHz), 7.63 (IH. d, 

J=8.5Hz.), 11.42 (lH, br) 

NMR (SO) (DMSO~ 8ppm: 1.39-1.90 (2H, m), 1.98-2.37 (4H, m), 2.58-

2.90 (4H, m), 2.98-3.99 (lOH, m), 4.11-4.32 (lH, m), 4.48-4.70 (lH, m). 5.09 (2H, 

20 s), 6.93-7.15 (2H, m). 7.20-7.62 (4H, m), 7.80-7.92 (2H, m), 7.99 (lH, d, J=7.3Hz), 

10.80-11.95 (2H, m), 12.68 {IH, br) 

NMR (51) (DMSO-d6) 8ppm: 1.67-2.03 (2H, m), 2.80 (3H, s), 2.99-4.35 

(20H, m), 5.07 (2H, s), 6.70 (lH, dd, J=2.2Hz, J=8.7Hz), 6.82 (lH, d, J=2.2Hz}, 

7.19-7.74 (SH, m), 7.n (IH, d, J=7.5Hz), 7.99 (lH, d, J=7.9Hz), 10.80-12.32 (2H, 
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br), 12.69 (IH, br) 

NMR (52) (DMSO-~ Bppm: 2.15 (3H. s), 2.22 (3H, s), 2.83 (3H, s), 2.5-

4.4 (17H, m), 3.86 (3H, s), 4.94 (2H, s), 6.65 (IH, d, J=8.5Hz), 6.78 (IH, s), 7.2-7.7 

(3H, m), 12.05 (lH, hr) 

5 NMR (53) (DMS~~) Sppm: 2.36 (6H, s), 2.55-4.45 (20H, m), 4.92 (2H, 

q, 1=8.9Hz), 5.08 (2H, s), 6.80 (lH, dd, J=2.3Hz, I=8.9Hz), 6.94 {lH, d, J=2.3Hz), 

7.21-7.75 (SH, m), 7.77 (lH, d, J=8.1Hz), 7.98 (lH, d, J=7.1Hz), 9.95 (2H, br), 

12.63 (lH, br) 

NMR (54) (DMSO-~) oppm: 1.40 (6H, d, J=6.0Hz), 1.51-1.86 (2H, m), 

10 2.05-2.30 (2H, m), 2.57-2.73 (IH, m), 2.79 (3H, s). 2.98-3.87 (SH, m), 3.88 (3H, s), 

4.14-4.25 (lH, m), 4.40-4.70 (lH, m), 5.06 (2H, s), 6.70 (lH, dd, J=2.2Hz, 

J=8.8Hz), 6.81 (lH, d, J=2.2Hz), 7.23-7.66 (SH, m), 7.77 (lH, d, J=7.6Hz), 8.00 

(lH, d, J=7.0Hz), 11.40-1~.10 (3H, m) 

NMR (55) (DMSO~ oppm: 1.4-2.4 (4H, m), 2.34 (3H, s), 2.7-5.0 (9H, m), 

15 3.88 (3H, s), 5.06 (2H, s), 6.71 (IH, dd, J=2Hz, J=9Hz), 6.82 (lH, d, J=2Hz), 7.2-

7.5 (3H, m), 7.55-7.8 (3H, m), 7.99 (lH, d, J=7Hz), 9.6-10.2 (lH, m), 12.60 (lH, br) 

NMR (56) (DMSO-cic>) 6ppm: 1.40-1.84 (2H, m), 2.00-2.42 (4H, m), 2.67 

(lH, t, 1=12.SHz), 2.77 (3H, s), 3.12 (lH, t, J=l2.5Hz), 3.24-4.0S (12H, m), 4.10-

4.31 (lH, m), 4.48-4.71 (lH, m), 5.07 (2H, s), 6.70 (lH, dd, 1=2.lHz, J=8.7Hz), 

20 6.82 (lH, d, J=2.1Hz), 7.19-7.62 (4H, m), 7.64 (IH, d, J=8.6Hz), 7.77 (IH, cl, 

J=8.1Hz), 7.99 (lH, d, J=7.9Hz), 11.05-12.10 (2H, m), 12.68 (lH, br) 

Example 344 

2-{3-Allyloxy-4-(3-(1-piperidinyJ)carbonylacryloyl]phenoxymethyl­

carbonylamino}benzothiazole (0.55 g) is dissolved in methanol (70 ml) and 
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dioxane (40 ml). and thereto are added 10 % palladium-carbon (0.15 g), p­

toluenesulfonic acid monohydrate (70 mg) and water (3 ml). The mixture is 

subjected to deaeration, and. the mixture is refluxed under nitrogen atmosphere 

overnight. The mixture is filtered through a cerite pad, and to the filtrate is 

5 added water-methylene chloride, and the mixture is separated, and dried over 

sodium sulfate. The residue is crystallized from ethanol-methy1ene chloride, and 

recrystallized from dimethylfonnamide-ethanol to give 2-{3-hydroxy-4-(3-(1-

piperidinyl)carbony lacryloyl]phenoxymethylcarbony lamino} benzothiazole 

(120 mg). 

IO Yellow powder 

M.p. 201.J-21o·c 

Example 345 

To a solution of dimethyl [ {2-methoxy-4-(2-(2-benzothiazolylamino­

carbonyl)ethyl]benzoyl }methyl]phosphonate (6.4 g) in tetrahydrofuran (100 

15 ml) is added 40 % glyoxy lie acid (7. 7 ml), and further thereto is added dropwise 

a 5 % aqueous sodium hydroxide solution (70 ml) under ice-cooling. The 

mixture is stirred for 30 minutes, and the mixture is acidified with 5 % hydro­

chloric acid. The precipitated yellow powder is collected by filtration, washed 

with ethanol. dried, and then recrystallized from dimethylfonnamide-ethano] to 

20 give 2-{2-[3-methoxy-4-(trans-3-carboxyacry1oyl)pheny1]ethylcarbonylamino }­

benzothiazole (4.0 g). 

Yellow powder 

M.p. 260-261°C 

Example 346 

25 To tetrahydrofuran (50 ml) is added dimethyl [{2-dimetbylamino-4-[(2-
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bcnzothiazolyl)aminocarbonylmethoxy ]benzoyl }methyl]phosphonate ( 4. 70 g). 

and thereto are added S % aqueous sodium hydroxide solution (40 ml) and 

glyoxylic acid (3.5 ml) under ice-cooling, and the mixture is stirred at the same 

temperature for 10 minutes. After confinning that the starting compounds are 

5 consumed, the mixture is acidified with hydrochloric acid, and concentrated 

under reduced pressure to remove the solvent. The precipitated crystals are 

collected by filtration, dissolved in dimetbylformamide {100 ml). and the mixture 

is heated with stirring at I oo·c for 30 minutes. After cooling, to the reaction 

solution is added isopropyl alcohol, and the precipitated crystals are collected 

10 by filtration. The crystals are reciystallized from dimethylfonnamide-isopropyl 

alcohol to give· 1, l-dimethyl-2-carboxy-4-oxo-7-((2-benzothiazolyl)­

aminocarbonylmethoxy ]-1,2,3,4-tetrahydroquinolinium chloride (2.46 g). 

Pale green· powder 

M.p. 184.5-186.SDC 

15 Using the suitable starting compounds, the compounds as listed in Table 

150-160 are obtained in the same manner as in Example 1 or 5. 
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RS: H 

Z . . -

350 

Table 150 

m:l 

R4:H 

Position of -COCH=CHCOOH: 4-position 

s: 0 

M.p. 253.5-255"C Crystalline form: White powder 
Solvent for recrystallization: Dimethylfonnamide-ethanol 

Fonn:Free 

Example348 

RS:-OCH3 (3~position) 

Z:-

A:-CH2CHr 

R4:H 

Position of -COCH=CHCOOH: 4-position 

m: 1 

M.p. 260-261 "C Crystalline form: Yellow powder 

Solvent for reaystallization: Dimethylfonnamide-ethanol 

Fonn:Free 

Bxample349 

s: 0 

R5: r-\ (5-position) m: I s: 1 
-O(CH2)3~0 

Z:O R4:H 

Position of-COCH=CHCOOH: 4-position 

M.p. 184-186.C Crystalline fonn: Pale yellow powder 

Solvent for J.'CCIYStallization: Dimethylfonnamide-ethanol-watcr 

Form:HCI 
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Table 151 

Bxample350 

R5:-0CH3 (3-position) A:-CH2- m: 1 s: 1 

Z: 0 RA: -N{CH3h {6-position) R4: H 

Position of -COCH=CHCOOH: 4-position 

M.p. 263-264°C {decomp.) Crystalline form: Pale brown powder 
Solvent for recrystallization: Dimethylfonnamide-ethanol-water 
Fonn: Hydrate 

Example351 

RS: -OCH2-0 (3-position) A: -CH2- m: t s: 1 

Z: O RA:H R4:H 

Position of -COCH=CHCOOH: 4-position 
M.p. 294-297°C Crystalline form: Yellow powder 

Solvent for recrystallization: Dimethylformamide 

Fonn:Free 

Example3S2 

RS: -OCH2CH::CH2 (3-position) A:-CH2-

Z: O RA:H R4:H 

Position of -COCH=CHCOOH: 4-position 

m:l 

M.p. 248-254 ·c Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Diluted hydrochloric acid 
NMR (36) Fonn: Free 

s: 1 
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Table 152 

Example353 

R5: -o-Q (3-position) 

Z:O R4: H 

Position of -COCH=CHCOOH: 4-position 

M.p. 270.0-271.S•c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dimethylformamide-dichloromethane 

Foan:Frec 

Ex.ample 354 

RS: -o (3-position) 

Z:O R4:H 

Position of -COCH=CHCOOH: 4-position 

M.p. 270.5-273.3°C Crystalline form: Yellow powder 

Solvent for recrystallization: Dimetbylfonnamide-dichloromethane 

Fonn:Free 

Example355 

R5: -CCH:a)3CH3 (2-position) &-OCH3 (5-position) 

s: 1 Z:O 

Position of -COCH=CHCOOH: 4-position 

M.p. 203-206°C Crystalline fonn: Yellow powder 

Solvent for recrystallization: Dimethylfonnamide-dichloromethane 

Fonn:Free 

s: 1 

s: 1 
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Table 153 

Example356 

R5: -(CH2hCH3 (2-position) & -OCH3 (3-position) 

A:-CH2- m: 2 s: I Z:O R4: H 

Position of -COCH=CHCOOH: 4-position 

M.p. 232-234°C Crystalline fonn: Yellow powder 

Solvent for recrystallization: Tetrahydrofuran-water 

Fonn:Free 

Example357 

RS: -o-Q (3-position) 

Z:O R4:H 

Position of -COCH=CHCOOH: 4-position 

m:l 

PCf/JP97/0260!> 

s: 1 

M.p. 237-245°C (decamp.) Crystalline form: White powder 

Solvent for recrystallization: Tetrahydrofuran-water 

NMR (37) Form: Free. 

Example358 

R5: -CH2CH3 (2-position) &-OCH3 (5-position) 

m:2 s: 1 Z:O 

Position of -COCH=CHCOOH: 4-position 

M.p. 127-138·c (decomp.) Crystalline form: Yellow powder 

Solvent for recrystallization: Dimethylfonnamide-acetonitrile 

N1dR(38) Fonn:Free 
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Table 154 

Example359 

RS: -OCH3 (2- & 6-positions) 

m:2 s: 1 Z: 0 

Position of -COCH=CHCOOH: 4-position 
M.p. 137-138°C Crystallinefonn: Yellow powder 
Solvent for recrystallization: Dimethylformamide-ethanol-diethyl ether-n-hexane 
Fonn:Free 

Example360 

RS: --OCH3 (2- & 3-positions) 

s: I Z:O 

Position of -COCH=CHCOOH: 4-position 
M.p. 235-237.C Crystalline fonn: Yellow powder 
Solvent for recrystallization: Dichloromethane-dimethylfonnamide 
Fonn:Free 

Example361 

RS: -CH3 (2-position) &-OCH3 (3-position) 

m:2 s: I Z:O 

Position of -COCH=CHCOOH: 4-position 
Crystalline form: Pale yellow powder 

Example362 

NMR (39) Fonn: Free 

RS: -CH3 (2-position) &-OCH3 (3-position} 

A:-CH:r m:2 s: 1 Z:O 

Position of -COCH=CHCOOH: 6-position 

Crystalline fonn: Pale brown powder NMR (40) Fonn: Free 
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Table 155 

Example363 

RS: -(CH2hCH3 (2-position) & -OCH3 (3-position) 

A:-CH2- m:2 s: 1 Z:O R4: H 

Position of -COCH=CHCOOH: 4-position 

Crystalline fonn: Yellow powder NMR (41) Form: Free 

Example364 

RS: -SCH3 (3-position) 

A:-CH2- m:J s: 1 Z:O R4:H 

Position of -COCH=CHCOOH: 4-position 

Crystalline form: Yellow powder NMR {42) Poon: Free 

Example365 

R5: -CH2CH3 (2-position) &-OCH3 (3-position) 

A:-CHr m:2 s: 1 Z:O 

Position of -COCH=CHCOOH: 4-position 

Crystalline fonn: Pale brown powder 

Example366 

RS: -OCH3 (3-position) 

NMR (43) Fonn: Free 

A: -CH{CH3)- m: I s: I Z: 0 

Position of -COCH=CHCOOH: 4-position 
M.p. 225-228°C (decomp.) Crystalline form: Pale brown powder 

Solvent for recrystallization: Dimethylfonnamide-ethanol-diethyl ether-water 

Form: Free 
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RS: /"'\ (2- & 3-positions) 
~ ,o 

356 

Table 156 

m:2 s: 1 Z:O 

Position of -COCH=CHCOOH: 4-position 

R4:H 

M.p. 255-256"C (decomp.) Crystalline form: Yellow powder 
Solvent for recrystallization: Dimethylfonnamide-acetonitrile 

Example368 

RS: -OCH3 (3-position) 

A: -(CH2h- m: I s: 1 Z: 0 

Position of -COCH=CHCOOH: 4-position 
M.p. 239-241°C (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dimethylfonnamide-acetonitrile 

Example369 

R5: -(CH2hCH3 (2-position) & -OCH3 (5-position) 

A:-CH2- m:2 s: 1 Z:O R4:H 

Position of-COCH=CHCOOH: 4-position 
M.p. 222-224"C (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dimethylfonnamide-acetonitrile 

Ex.ample 370 

R5: -CH2CH=CH2 (2-position) & -OCH3 (5-position) 

A:-CHr m:2 s: 1 Z: 0 R4:H 

Position of -COCH=CHCOOH: 4-position 

M.p. 224-225°C (decomp.) Crystalline fonn: Yellow powder 

Solvent for recrystallization: Dimethylfonnamide-acetonitrile 

Fonn:Free 

Fonn: Free 

Form: Free 

Fonn:Free 
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Table 157 

Example371 

RS: -OCH3 (2- & 5-positions) 

A: -CH:r m: 2 R4: H 

Position of -COCH=CHCOOH: 4-position 

NMR (44) Crystalline form: Yellow powder Form: Free 

Example372 

RS: -CH3 {2-position) &-OCH3 (5-position) 

A: -CHz- m: 2 R4: H 

Position of -COCH=CHCOOH: 4-position 

NMR (45) Crystalline form: Yellow powder 

Example373 

RS: -OCaH5 (2-position) & -OCH3 (5-position) 

A: -CH2- m: 2 R4: H 

Position of-COCH=CHCOOH: 4-position 
M.p. 202-204·c (decomp.) Crystalline form: Yellow powder 

Solvent for recrystallization: Dimethylfonnamide-acetonitrile Fonn:Free 



WOMJ04536 

358 

Table 158 

Bxample374 

RS: -Br (2-position) & -OCH3 (5-position) 

A: -CH2- m: 2 R4: H 

Position of -COCH=CHCOOH: 4-position 
M.p. 238-239.C (decomp.) Crystalline form: Yellow powder 
Solvent for recrystallization: Dimethylfonnamide-acetonitrile 

Example375 

RS: -CH(CH3h (2-position) & -OCH3 (5-position) 

A: -CHr m: 2 R4: H 

Position of -COCH=CHCOOH: 4-position 
NMR (46) Crystalline form: Yellow powder Form: Free 

~ample376 

R5: -(CH2)sCH3 (2-position) & -OCH3 (5-position) 

A: -CHr m: 2 R4: H 

Position of -COCH=CHCOOH: 4-position 
NMR (47) Crystalline form: Yellow powder Form: Free 

Bxample377 

RS: -N(CHJ)2 (2-position) 

m:l 

Position of -COCH=CHCOOH: 4-position 

PCl'/JP97/02609 

Fonn:Free 

NMR (48) Crystalline foon: Pale yellow powder Fonn:Free 



W098184536 

359 

Table 159 

Example378 

RS: -OCH3 (3-position) 

A:-CH2- m: 1 u: 1 

Position of -COCH=CHCOOH: 4-position 
NMR (49) Crystalline fonn: Yellow powder Fonn:Free 

Table 160 

Example379 

D--Q 
R4: H R3: -N ~ /H 

;C:f:\. 
H COOH 

M.p. 211.5-213"C Crystalline form: White powder Form: Free 
Solvent for reccystallization: Dimethylformamicle-methanol 
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Using the suitable starting compounds, the compounds as listed in Tables 

161-193 are obtained in the same manner as in Example 3 or 4. 

Table 161 

Example380 

R' : :) 

R2 

R4:ff 0-9 H 

R3: - C..,.o:=c! 
I \ 1' 

H CO~N-CH3 

M.p. 1s1.s-1ss.s·c Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-diethyl ether Fonn:Free 

Example381 

Rt 
R4:ff 

~ ' 
ft 
'\ /H 

ic=\ O" H CO 'VYN-CH3 

M.p. 164-166°C Crystalline fonn: White powder 
Solvent for recrystallization: Ethanol-diethyl ether Fann: 2HC1 
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Table 162 

Example382 

OCH3 

r-=Z H . 
R3: -CH2<>y'\ 1H 

(CH2)3CH3 /c=" 0- r""'\ 
H CO ~CH3 

R4= H M.p. 148.4-151.2.C Crystalline form: Yellow powder 

Solvent for recrystailization: Ethanol-diethyl ether Fonn: 2HCI 

Example383 

OCH3 

~ft 
R3: -CH2<>-\_)-~ /H 

le=-" " H _co~N-CH3 

R4: H M.p. 200-210"C (decomp.) Crystalline form: Pale brown powder 

Solvent for recI)'stallization: Ethanol-water-diethyl ether Fonn: 2HCI-H20 

NMR(l) 

Example384 

ft 
~ /H r-'\ 

/c;='\ r-{CH2~N--CH3 

R3· . -CH2 

H cov 

R4: H M.p. 160.2-162.3"C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-diethyl ether Form: 2HCI 
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Table 163 

Example38S 

Jeff 
R3: -CH2o-Q-'\ 

1
H 

ic=cz " 
H coO-N./yN-CH3 

R4= H M.p. 156-166.C (decomp.) Crystalline form: Pale brown powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Form: 3HC1•3H20 

NMR(2) 

Example386 

R4: H M.p. 178-179"C 

Solvent for recrystallization: Ethanol 

Example387 

Crystalline fonn: Pale yellow powder 

Fenn: Free 

R4: H M.p. 252-253.s·c Ctystalline fonn: White powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Fonn: Free 



WO !18/04536 PCl'/JP97/02'89 

363 

Table 164 

Example388 

OCH3 

R>:-CH~~ ,8 
le=\ I\ 

H CO~N-CH3 

R4: H M.p. 244-246"C (decomp.) Crystalline fonn: Pale brown powder 

Solvent for recrystallization: Ethanol-chlorofonn Form: Free 

Example389 

OCH20l=CH2 

R>: -CH2~l 1H 
le=\ 0- ;-\ 

H CO 1'\/vN-CH3 

R4: H M.p. 173-176°C Crystaninefonn:Paleyellowpowder 

Solvent for recrystallization: Ethanol-water-diethyl ether Fonn: 2HC1 

Example390 

H2-0 
3 ~ 

R: -CH2 ~ 1H 

le=\ 0-;-\ 
H CO 1'\/v~CH3 

R4: H M.p. 161.2-163.o·c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Form: 2HCI 
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Table 165 

Example391 

R4:H M.p. 172-176.C 

Solvent for recrystallization: Ethanol-water-diethyl ether Fonn: Free 

Example392 

rRH2CH=CH2 

Rl: -CH2o-0-~ 1H 

1(;-'\ " 
H CO~N-CH3 

R4: H M.p. 234.5-236.s·c Crystalline fonn: Yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: Methanesulfonate 

Example393 

R3:-~H2~ 1H 
/·='\ r-fH2N(CH3)2 

H co~ 

R4: H M.p. 114-117"C Crystalline fonn: Pale yellow powder 

Solvent for recrystalli1.8tion: Ethanol-diethyl ether Fonn: Dimethanesulfonate 
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Table 166 

Bxample394 

{CH;o_CH3 OCH3 . 

. - R 
R3: -CH ~ J <;_ 1H 

!<:\ " 
H coQ-'t\/yN-CH3 

R4: H M.p. 167.0-168.5°C Crystallinefonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HC1 

Example395 

J;' 
R3: -(CH2h-O-<;_ J 

1(!=\ I"\ 

H CO~N-CH3 

R4: H M.p. 183-183.s·c 

Solvent for recrystallization: Ethanol 

Bxample396 

Crystalline form: Pale brown powder 

Fonn:Free 

Joffa3 
R3: -(CH2)2-0-~ 1H 

r'\ 0-" 
R4: H M.p. 237.5-238.s·c 

Solvent for recrystalUzation: Ethanol-water 

H CO 't\/yN-CH3 

Crystalline fonn: Yellow powder 

Form: 2HC1 
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Table 167 

Example397 

R4: H M.p. 158.0-161.0·c Crystalline form: Yellow powder 

Solvent for recrYstallization: Ethanol-water Form:2HCI 

Example398 

p-Q 
3 ft 

R: -CH2 ~ JI 
,c=\ " 

H coO-l\/vN-CH3 
R4: H M.p. 162.0-164.3.C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: 2HCI 

Example399 

R4:ff M.p. 133-136"C Crystalline fonn: Yellow powder 

Solvent for recrystaJJbation: Ethanol-water Fann: Methanesulfonate 
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Table 168 

Bxample400 

JR 
R3: -CH2o-Q-~ 1H 

c='\ .( coQ 
R4: H M.p. 207.3-210.o·c Crystalline fonn: Yellow powder 

Solvent for recrystallization: Dimethylfonnamide-ethanol Form: Free 

Example401 

f'' JR' 
R3: -cHo-Q-~ J1 

le-=\ 0- {\ 
H CO 1\_t\l~-C2Hs 

R4= H M.p. 220 ... 24o•c (decomp.) Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-diethyl ether Forni: 2HC1 

NMR(3) 

Example402 

. f'' r;· 
Rl: -ceo-Q-~ 1H 

. 1<:\ ~ 
. H CO~N-CH3 

R4= H M.p. l 70-180°C (decomp.) Crystalline form: Pale yellow powder 

Solvent for recrystalli7.8lion: Ethanol-diethyl ether Fonn: HCI 

NMR(4) 
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Table 169 

Example403 

OCH3 

\"3 J- ft 
R3: -cHo-0-~ ,H CH2rN--CH3 le=\ ,-( .. \_J 

H CO?\.__)) 

R4: H M.p. 190-22o·c (decomp.) Crystalline fonn: Pale orange powder 

Solvent for recrystallization: Ethanol-diethyl ether Fonn: 2HCI 
NMR(S) 

Example404 

R4: H M.p. 138.5-140.3°C 

Solvent for recrystallization: Ethanol-water-diethyl ether 
Fonn: Methanesulfonate 

Example405 

R4:ff M.p. 211.4-219.o·c Crystalline form: Yellow powder 
Solvent for recrystallization: Ethanol-diethyl ether-dichloromethane 
Fonn: Methanesulfonate 
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Table 170 

Example406 

CHpft 
R3· -CH2 \.-fi ~ /H 

• CH3 P\ " 
H CO~N-CH3 

R4:H M.p. 138.2-139.S"C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether 

Fonn: MethanesuJfonate 

Example407 

fi' 
R3: -CH2 ~ 1H 

le='\ " 
CH2CH3 H coO-w-cH3 

R4: H M.p. 168.5-171.0·c Crystallinefonn~ Yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether Form: 2HC1 

Example408 

(CH:s-2CH3 OCH
3 

. - ~ . . 

R3: -CH2 ~ b "- Ji 
1<:-'\ " 

ff CO~CH3 

R4: H M.p. 132-134.C Crystalline fonn: White powder 

Solvent for recrystallimion: Ethanol-diethyl ether 
Fonn: Methanesulfonate 
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Table 171 

Example409 

R4: H M.p. 19()..193"C Crystalline fonn: Yellow powder 

Solvent for recrystalliz.ation: Ethanol-acetone-diethyl ether 
Fonn: 2HCI 

Example410 

R•: -CH.o-8-l /H 
le='\ I\ 

ff CO~N-CH3 

R4: H M.p. 110-lSO"C (decomp,) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: EthanoJ-dichloromethane--diethyl ether 
Form: Dimetbanesulfonate NMR (6) 

Example411 

OR . 
R3: -CH20-U-~ 1H 

le='\ " 
H coO-~CH3 

R4: H M.p. 190-240"C (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallimtion: Ethanol-diethyl ether 

Form: 2HCI NMR (7) 
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Table 172 

ExampJe412 

" 
R3: -c~l ;8 CH,N,--,N-CH, 

/-'=\ ,I "-1 
H CO't\__? 

R4
= H M.p. 190-210°C (decomp.) Ciystalline form: Pale yellow powder 

Solvent for recrystalliution: Ethanol-diethyl ether 

Form: 2HC1 NMR (8) 

Example413 

R4: H M.p. 167.0-169.0°C 

Solvent for reaystallization: Ethanol 

Example414 

Ctystalline form: Yellow powder 

Fonn:2HCI 

C0 R 
R3: -CH2~" 1H 

. le;:\ ,..(83 
. H co0-CN-CH3 

R4: H M.p. 200-220"C {decomp.) Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether 
Form: 2HC1 NMR (9) 
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Table 173 

Example41S 

OCH3 

R3: -c112- ,...( l /H 

°)=T c=\ 
CH

3 
' coO-~N-CH3 

R4: H M.p. 177-lSO•c Crystalline fonn:Yellow powder 

Solvent for recrystallization: Dichloromethane-diisopropyl ether 

Form:2HC1 

Example416 

R4: H M.p. 179-182.C 

Solvent for recrystallization: Dichloromethane-diisopropyl ether 

Form:2HC1 

Example417 

-~R3 
R3: -CH2 V _' " 1H . c=\ 

· CCH2)sCH3i/ co0-WCH
3 

R4: H M.p. 158-159.C Crystalline form: Yellow powder 

Solvent for recrystallization: Dichloromethane-diisopropyl ether 

Form:2HC1 
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Table 174 

Example418 

Rl· -CH2 ~ 1H t-.. . ~ ?''\ ,(Cll2~*Cllo 
CH3 H co'--? 

R4: H M.p. 230-232·c Crystalline fonn:Yellow powder 
Solvent for recrystalliz.ation: Methanol-diethyl ether 
Fonn:2HC1 

Examp1e419 

R4: H M.p. 221-224.C Ciystalline fonn: Yellow powder 
Solvent for recrystallization: Methanol-diethyl ether 
Form:2HC1 

Example420 

R4: H M.p. 179-182'C Crystalline fonn: Yellow powder 
Solvent for recrystalH7.8tion: Methanol-diethyl ether 
Fonn:2HCI 
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Table 175 

Bxample421 

R•:-~ J' 
1<:"., " 

H CO~N-CH3 

R4: H M.p. 146.2-148.S°C Crystalline fonn:Gray powder 

Solvent for recrystallization: Ethanol 

Fonn:HCl 

Example422 

R' .. ::) R': -CH2~ J' 
R2 CH(CH3)z'<:"' 0- ,....CH3 

CO N:..,,(CH2)2N(C2Hsh 

R4: H M~p. 153-tss•c Crystalline fonn: Yellow powder 

Solvent for recrystallization: Dichloromethane Fonn: 2HC1 

Example423 

R4:H M.p. 22s-22s·c 
Solvent for recrystallization: Ethanol 

Crystalline fonn: Pale yellow powder 

Fonn: Methanesulfonate 
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Table 176 

Example424 

CH3 OCH3 

-CH2o-5)' R3· -. H 

nr<\ " 
0 H COI\...JN-CH3 

R4: H NMR (10) Crystalline form:Pale yellow amorphous 

Form: Methanesulfonate 

Example425 

R4: H M.p. 140-143"C 

Solvent for recrystallization: Ethanol Fonn: Methanesulfonate 

Example426 

R4:ff M.p. 152.4-154.B"C 

Solvent for recrystallization: Acetone-dichloromethane-water 
Fonn: 2HC1 
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Table 177 

Example427 

R•:-C~~< 
CH(CH3)2 if coCN-CH3 

R4: H M.p. 154-155°C Crystalline form: Yellow powder 

Solvent for recrystallir.ation: Ethanol-diethyl ether Fonn: Methanesulfonate 

Example428 

R': -CH2~ 4 ,e r le=\ " 
OCH3 H COl\_)~-CH3 

R4: H M.p. 165-168°C- Crystalline form: Yellow powder 

Solvent for recrystallization: Dichloromethane-diethyJ ether 
Fonn: Methanesulfonate 

Example429 

R': -CH2 nit JI 
)=I?"'\ 

CH3 H coCN-CH3 

R4: H M.p. 234-235°C Cry$talline form: Yellow powder 

Solvent for recrystallization: Dichloromethane-diethyl ether 
Form: Methanesulfonate 
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Table 178 

Bxample430 

ol\/'o 0 

R3: -CH2o-b-~ /I 
le=~ r-"\ 

H CO~N-:'CH3 

R4: H M.p. 19S-200•c (decomp.} Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Acetone-water-diethyl ether 

NMR (11) Form: Methanesulfonate 

Example431 

Cl n--1--ff 
R3: -CH20-U-~ /ff 

. le=\ ... r-\__ r-"\ 
·. H C01~\tyN-CH3 

R4: H M.p. 183-220"C (decomp.) Crystalline form: White powder 

Solvent for recrystallization·: Acetone-ethanol-diethyl ether 
NMR (12) Fonn: 2HC1 

Example432 

RI :) R':-CH~ jl 
· Rl CH2CH3 lc=C\ o-_..,.CH3 

H CO N .... 
'CCHmN(C:zHsn 

R4: H M.p. 159-161 ·c Qystalline fonn: Yellow powder 

Solvent for recrystallization: Ethanol-acetone-diethyl ether 

Form:2HC1 
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Table 179 

Example433 

R3;-CH~t / 
le=\ 0-" 

H CO ?\J\,.N--CH3 

R4: H M.p. 177-ISO"C Crystalline form: Yellow amorphous 

Solvent for recrystallization: Ethanol-water-diethyl ether Fonn: 2HC1 

Example434 

SCH3 

Rl· -CH2 tr! ~ H ,.._ . 0-U-p< ,.(Cll21\_/f-C113 
H COI\..JO 

R4: H M.p. 178-181.C Crystalline form: Yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HC1 

Example435 

Jl3 
R3: -CH2o-Q-"' Ji 

1<:<\ " 
H CO~N-CH3 

R4: H M.p. 199-202·c Crystalline fonn: Pale orange powder 

Solvent for recrystallization: Ethanol-water Poon: Methanesulfonate 
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Table 180 

Example436 

(CH2)3CH3 OCHJ 
~V1ft . 

R3: -CH2crD-' 1H 

/cc~ " 
H corQ-~ce3 

R4: H NMR (13} Crystalline form: Yellow amorphous Form: 2HCI 

Example437 

R4:ff M.p. 151-154.C Crystalline form: Yellow powder 

Solvent for recrystallimtion: Ethanol-diethyl ether Form: Methanesulfonate 

Example438 

OCH3 

R>: -cu,- r<. t l1 ?=T (:=.\ 
CH(CH3h ' coO-N{CH3)2 

R4: H M.p. ll4-p6°C Crystalline fonn: Yellow powder 

Solvent for recrystallization: Acetone-water Form: Methanesulfonate 
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Table 181 

Example439 

';3 
R3: -CH2 ~ 1H 

c=<\ 
CHCCH3h ./ coQ-CN-CH3 

R4: H M.p. 205-2os·c Ccystalline fonn: Yellow powder 

Solvent for recrystallization: Acetone-water Fonn: 2HC1 

Example440 

_l·ft.3 
R3: -(CH2ho-O-~ 1H 

le='\ I\ 
H C01\.JN-CH3 

R4: H M.p. 185-190•c (decomp.} Crystalline forin: Pale yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 

NMR (14) Form: Methanesulfonate 

Example441 

OCH3 

R': -(CH2>-0l /H . 

l;=\ 0-1"'. 
H CO 1\A..,N-CH3 

R4: H M.p. 160-180"C (decomp.) Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 
NMR (15) FoDD: 2HCI 
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Table 182 

Example442 

R4= H M.p. i10-19o·c 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 
NMR (16) Fonn: 2HCI 

Example443 

OCH3 J- ft 
R3: -(CH2ho{)-~ 1H 

1<;'\ o-~ 
H CO l\_}rCH3 

R4: H M.p. 178-183°C (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallimtion: Ethanol-dichloromethane-diethyl ether 
NMR (17) Fonn: 2HCI 

Example445 

R3: -CH2 - rlf JI °)=/ c=c: 
CH2CH3 H/ \ A A 

CO~N-CH3 

R4: H M.p. 138-150°C (decomp.) Crystalline form: Pale brown powder 

Solvent for recrystallW.tion: Ethanol-dichloromethane-diethyl ether 
NMR (18) Form: Methanesulfonate 
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Table 183 

Example446 

R' 
R3: -CH2 ~ 1H 

r'\ 
CH2CH3 H coO-N(CH3)2 

R4: H M.p. 120-160°C (decomp.) Crystalline fonn: Pale brown powder 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether-acetone 
NMR (19) Fonn: Methanesulfonate 

Example447 

(CH~3/ft3 
R3: -CH2o-Q-~ 1H I' 

l·=\ hCH21\_;N-CH3 

. H CO?\__/J 

R4: H M.p. 169-171.C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: 2HCI 

Example448 

CH3 OCH3 

R~ -cu.o-0-l )i 
,cc\ r-\ 

H coO-l'\J\tN-CH3 
R4: H M.p. 178-180°C Crystalline fonn: Pale yellow powder 

Solvent for reaystallization: Ethanol-water-diethyl ether Fonn: 2HCI 
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Table 184 

Example449 

CH~CH3 OCH3 

- ff 
R3: -CH2 ~ /} ~ 1H 

!er\ 
H ~oQ-&cH3 

R4: H M.p. 162-164"C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether 
Form: 2HC1 

Example450 

CH 0~3 
II 

R3: -CH2 ~ 1H r\ 

r'\ ,_<CH2~N-CH3 
H C01\._/' 

R4: H M.p. 172-17S•c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: 2HCI 

Example451 

R4:ff M.p. 167-170.C 

Solvent for recrystallization: Ethanol-water Form: 2HCl 
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Table 185 

Example452 

CH2CH30CH3 

R': -CH-Ol jl 
1c;:C\ " 

H CO?\...JN-CH3 

R4: H M.p. 2os-209·c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water 
Fonn: Methanesulfonate 

Example453 

R4: H 

Solvent for recrystallb;ation: Ethanol-water. 

Bxample454 

c~oR3 . 
3

. -CH2<>-\_)-~ 1H 

R. r'\ '°' 
H coO-~N-CH3 

CH3 
R4: H M.p. 188-190"C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Form: 2HCI 
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Table 186 

Example455 

R4: H M.p. 167-169•c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: 2HCI 

Example456 

~3 
R3: -CH2o-O-c..._ 1H 

1c:=' ,--(CH3 
H O?O-~N-CH3 

R 4: H M.p. 170-173 ·c Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water Fonn: 2HCJ 

Example457 

" . <J(C::J12)3~ 

.. _j'ft 
R:4:---cH2o-O-~ 1H 

. le=\ " 
H CO~CH3 

R4: H M.p. 22s-22s·c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: F.thanol-dichloromethane Form: 2HC1 
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Table 187 

Example458 

R4=H M.p. 162.0-163.s·c 

Solvent for recrystallization: Ethanol-water 

Crystalline form: Yellow powder 

Form: Methanesulfonate 

Example459 

r-\ 
CH2ht\ __ ,,O 

3 ft 
R: -CH2 ~ 

1
H 

.P'\ r-\ 
H coO-l\fvN-CH3· 

R4: H M.p. 209.S-212.s·c Crystalline form: White powder 
Solvent for recrystallization: Ethanol-water Form: 3HCI 

Example460 

OCH3 

R': -CH1 ,-{ -l /H °>=' c=G 
(CH2)2CH3 if \ r-\ 

CO~N-CH3 

R4: H M.p. 155-185·c (decomp.) Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Bthanol-dichloromethane-diethyl ether 
NMR (20) Fonn: Methanesulfonate 
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Table 188 

Example461 

fal 
R3:-CH2~' /I 

(CH2)2CH3 {'\. 0- r-\ 
CO VvN-CH3 

R4: H M.p. 180-21S·c (decamp.) Crystalline form: Pale yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane'"<liethyl ether 
NMR (21) Form: 2HCI 

Example462 

oft' 
R3: -CH2 ~ 1H 

le=' " (CH2)2CH3 H coO-l'\_)~-CH3 
R4: H M.p. 220-225°C (decomp.) Crystalline form: Pale yellow powder 

Solvent for reciystallization: Ethanol-dichloromethane-diethyl ether 
NldR.(22) Fonn:2HCI 

Example463 

Pal 
R3: -CH2 " 1H r-\ 

/~, MCH2~N-CH3 
(CH2)iCH3 H CON_J 

R4
= H M.p. 180-21S"C (decomp.) Crystalline fonn: PaJe yellow powder 

Solvent for recrystalliurtion: Bthanol-dichloromethane-diethyl ether 
NMR (23) Form: 2HC1 
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Table 189 

Bxample464 

R4:ff 

Solvent for recrystallization: Ethanol-water 
NMR (24) Form: 2HCI 

Example465 

~/ftff3 
R3: -CH2o-Q-, 1H 

1c='\ " 
H cor()-l\tyN-CH3 

R4: H M.p. 1S9.S-161.2"C Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-diethyl ether-water Form: 2HC1 

Bxample466 

OCH3 

Rl: -CH2~l JI 
7 1~\ " 

CH2CH=CH2 H C01\..JN-CH3 

R4: H M.p. 150-158°C (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 
NMR (25) Fonn: Methanesulfonate 
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Table 190 

Example467 

R': -CH2- 4 )' 
?J F<\ 

. CH2CH=CH2 8 coO~N-CH3 
R4: H M.p. 193-204°C (decomp.) 
Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-dichloromethane-diethyl ether 
NMR (26) Form: 2HC1 

Example468 

1' 
R3: -CH2 " 1

8 

10::'\ " 
CH2CH=CH2 H coO~cH3 

R4: H M.p. 2os-213·c (decamp.) 

Crystalline fonn: Pale yellow powder 
Solvent for recrystalU:eation: Ethanol-dichlorometbane-diethyl ether 
NMR (27) Fonn: 2HCI 

Example469 

CH3 

R 
R3: -CH2 ~ A " 1H r-9\ P'\ r<CH2~CH3 

CH2CH::CH2 H co~o 

R4: H M.p. 205-213'C (decomp.) Crystalline fonn: Pale yellow powder 
Solvent for recrystallizatlon: Ethanol-dichloromethane-diethyl ether 
NMR (28) Fonn: 2HC1 
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Table 191 

Bxample470 

OCH3 

R3: -c~- r( l /H 

)d F'\ 
OC2Hs H coO-cH3 

:). 

R4: H M.p. 131-t60•c (decomp.) 

Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dichloromethane-ethanol-diethyl ether 

NMR (29) Fonn: Methanesulfonate 

Bxample471 

P
ORH3 

R3: -CH2 ~ 1
8 . 

·l·=\ 
OCiffs H coO-~N-CH3 

R 4: H M.p. l 80-2IO•c (decomp.) Crystalline form: Pale brown powder 

Solvent for recrystallization: Dichloromethane-ethanol-diethyl ether 

NMR (30) Fonn: 2HC1 

Example472 

-JR' 
R': -CH~c.__ 1H 

oc:i11, /'~CN-cu, 
R4: H M.p; 231-23s·c (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dichloromethane-ethanol-diethyl ether 

Fonn:2HC1 
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Table 192 

Example473 

R3: -CH,-~ 1H " 'JI ?'\ ~H2"lJ<lf3 
OC2Hs H C01\._j> 

R4: H M.p. 216-221 ·c (decomp.) 

Crystalline form: Pale yellow powder 
Solvent for recrystallization: Dichlommethane-ethanol-diethyl ether 

NMR (31) Form: 2HCI 

Example474 

· ~CH3 R 
R3: -CH2 ,_, ~ /H 

1(!='\ " 
Br H CO\JN-CH3 

R4: H M.p. 17S-20S•c (decomp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dichloromethane-ethanol-diethyl ether 
NMR (32) Form: Methanesulfonate 

Example 475 . 

Oft3 
.R3: -CH2 ~ 1H 

/·'=\ 
Br H coO-~~CH3 

R4: H M.p. 18S-230"C (decamp.) Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Dichloromethane-ethanol-diethyl ether 
NMR (33) Form: 2HCJ 
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Table 193 

Bxample476 

R4: H M.p. 160-170.C 

Crystalline form: Pale yellow powder 

Solvent for recrystallization: Ethanol-water 
NMR (34) Fonn: Dimethanesulfonate 

Example477 

N(CH3)i R 

PCTf.JP97/02609 

R>: -CH.o-OIC\_ 1H 

le.='\. r--\ 

H C0~1\J\,N-CH3 
R4: H M.p. 172-178"C Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water NMR (35) Fonn: 3HCI 

Bxample478 

R4: H M.p. 185.2-186.0"C 

Solvent for recrystallization: P.thanol 

Crystalline fonn: White powder 

Fonn: Free 
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Using the suitable staning compounds, the compounds as listed in Table 

194 are obtained in the same manner as in Example 8. 

Table 194 

Example479 

R4: H M.p. 171.5-173.o·c 

Crystalline fonn: Pale yellow powder 
Solvent for recrystallization: Ethanol-diethyl ether-dichlorornethane 
Fonn:2HC1 

Example480 

Jfi3 . 
R

3
: -CH2o-Q-~ JI CH2N(CH3)2 

Ir.:=~ D- ,--{ 
H N N\._/O 

R4: H M.p. 111.5-114.s·c Crystalline fonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-isopropyl alcohol Fonn: 2HC1 
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Using the suitable starting compounds, the compound as listed in Table 

195 are obtained in the same manner as in Example 3 or4. 

Table 195 

Example481 

R4: H T: -CHr u: I · 

M.p. 147-lSO·c Crystallinefonn: Pale yellow powder 

Solvent for recrystallization: Ethanol-water-diethyl ether-isopropyl alcohol 

Fonn:2HC1 

lH-NMR spectrum (NMR {l) to NMR {49)) as described in Tables 150-

195 are as follows: 

NMR (1) (OMS~ 8ppm: 2.65-2.8 (4H, m), 3.06 (9H, s), 3.87 (3H, s), 

4.15-4.65 (4H, m), 5.07 (2H, s), 6.70 (lH, dd. J=2Hz, J=8.5Hz), 6.81 (lH, d. 

J=2Hz), 7.29 (lH, d, J=lSHz), 7.48 (lH, hr), 7.62 (lH, d, J=lSHz), 7.65 (lH, d, 

1=8.SHz), 7.77(lH,d,1=9Hz), 7.93 (lH, br), 11.0(lH, hr), 12.7 (lH,br) 

5 NMR (2) (DMSO-~) 8ppm: 1.65 (2H, br), 2.05-2.40 (4H, m), 2.55-2.9 

(4H, m), 3.13 (6H, s), 3.25-4.8 (lSH, m), 5.10 (2H, s), 6.70 (lH, dd, I=2Hz, J::9Hz), 
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6.81 (lH, d, J=2Hz), 7.'lfJ (IH, d, 1=15Hz), 7.55 (lH, cl, J=15Hz), 7.64 (lH, d, 

J=8.5Hz), 7.7-7.8 (lH, m), 7.88 (IH, d, J=9Hz), 8.31 (lH, br), 11.2-12.2 (2H, m) 

NMR (3) (OMS~) Bppm: 1.61 (3H, d, J=6.5Hz), 1.6 (2H, br), 2.12 (4H, 

br), 2.5-2.85 (4H, m), 2.95-4.05 (13H, m), 4.1-4.3 (lH, m), 4.4-4.7 (lH, m), 5.35 

S (lH, q, l=6.5Hz), 6.63 (lH, dd, J=2Hz, 9Hz), 6.77 (lH, d, l=2Hz), 7.15-7.7 (4H, 

m), 7.69 (lH, d, J=9Hz), 7.76 (lH, d, 1=7.5Hz), 7.98 (1H, d, J=7.5Hz), 11.1-13.1 

(3H,m) 

NMR (4) (DMSO-~) Sppm: 1.61 (3H, d, J=6.5Hz), 2.73 (3H, d, J=4Hz), 

2.8-4.1 (6H, m), 3.85 (3H, s), 4.1-4.35 (lH, m), 4.35-4.6 (lH, m), 5.38 (lH, q, 

10 J=6.5Hz), 6.63 (lH, dd, J=2Hz, 9Hz), 6.78 (lH, d, 1=2Hz), 7.26 (lH, d, J=l5Hz), 

7.25-7.5 (2H, m), 7.59 (lH, d, J=l5Hz), 7.63(1H, d, J=9Hz), 7.76 (IH, d, J=7.5Hz), 

7.97 (lH, d, J=7Hz), 11.40 (lH, br), 12.9 (lH, br) 

NMR (5) (DMSO-~ Sppm: 1.61 (3H, d,J=6.5Hz), 2.35-4.4 (23H, m), 5.37 

(lH, q, J=6.5Hz), 6.63 (lH, dd, J~2Hz, J:::8.5Hz), 6.78 (lH, d, 1=2Hz), 7.1-7.7 (SH, 

15 m), 7.76 (lH, d, J=7.5Hz), 7.98 (lH, d, J=7Hz), 11.85 (2H, br) 12.90 {lH, br) 

NMR (6) (DMSO~ 8ppm: 2.42 (6H, s)~ 2.82 (3H, d, J=4Hz), 2.9-3.25 

(3H, m), 3.3-3.6 (3H, m), 4.15-4.6 (6H, m), 5.03 (2H, s), 6.68 (lH, d, J=9Hz), 7.23 

(lH, d, J=9Hz), 7.31 (IH, d, J=15Hz). 7.15-7.5 (2H, m), 7.61 (IH, d, J=lSHz), 7.76 

(lH, d, J=7.SHz), 7.98 (lH,d, J=7Hz), 9.85 (lH, br) 

20 NMR (7) (DMS()..dt;) appm: 1.64 (2H, hr), 2.17 (4H, br), 2.SS-2.1 {4H, m), 

2.95-4.0 (IOH, m), 4.05-4.7 (6H, m), 5.03 (2H, s), 6.68 (lH, d, J=9Hz), 7 .22 (lH, d, 

J=9Hz), 7.25-7.6 (4H, m), 7.76 (lH, d, J=7.5Hz), 7.98 (lH, d, 1=7.SHz), 11.1-12.2 

(2H, m), 12.65 (lH, br) 

NMR (8) (DMSO~ 3ppm: 2.55-2. 7 (IH, m), 2. 79 (3H, s)~ 2.85-4.5 (20H, 
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m), 5.04 (2H, s), 6.68 (lH, d, J=8.5Hz), 7.15-7.7 (SH, m), 7.76 (lH, d, J=7.5Hz), 

7.98 (lH, d, J=7Hz), 11.4-13.1 (2H, m) 

NMR (9) (DMSO-d6) 8ppm: 1.35 (3H, d, I=S.SHz), 1.64 (2H, br), 2.14 (2H, 

br), 2.55-2.95 (4H, m), 2.95-4.0 (9H, m), 6.0 (IH, d, J=9Hz), 7.22 (lH, d, J=9Hz), 

5 7.29 (lH, d, J=IS.5Hz), 4.05-4.7 (6H, m), S.03 (2H, s), 7.4-7.5 (lH, m), 7.53 (lH, d, 

1=15.SHz), 7 .76 (lH, d, l=7.5Hz), 7 .98 (lH, d, J=7Hz), 11.5-13.0 (2H, m) 

NMR (10) (DMSO~) 8ppm; 2.16 (3H, s}, 2.37 (3H, s), 2.77 (3H, d, 

J=4.2Hz), 2.83-3.19 (3H, m), 3.29-3.58 (3H, m), 3.88 (3H, s), 4.12-4.57 (2H, m), 

4.65 (28,s), 6.95 (lH, d, J=8.8Hz), 7.19-7.37 (2H, m), 7.37-7.50 (lH, m), 7.50-

10 7.66 (2H, m), 7.75 (lH, d, J=7.9Hz), 7.99 (lH, d, J=7.9Hz), 9.82 (lH, brs), 11.95-

12.71 (IH, m) 

NMR (11) (DMSO-~) 8ppm; 2.17 (2H, br), 2.34 (3H, s), 2.82 (3H, s), 3.05 

(4H, br), 3.4 (2H, br), 4.05-4.4 (SH, m), 4.49 (lH, br), 5.05 (2H, s), 6.83 (lH, ~ 

J=9Hz), 7 .28 {lH, d, J=lSHz}, 7.29 (lH, d, J=9Hz), 7.25-7.35 (lH, m), 7.35-7.5 

15 (lH, m), 7.52 (lH, d, J=lSHz), 7.76 (lH, d, J=7.5Hz), 7.98 (lH, d, J=7Hz), 9.81 

(lH, br), 12.6 (lH, br) 

NMR (12) (DMS~ 8ppm; 1.61 (2H, br), 2.15 (4H, br), 2.55-2.9 (4H, m), 

3.0-4.3 (llH, m), 4.4-4.7 (lH, m), 5.09 (2H, s), 7.12 (lH, dd, J=2.5Hz, J=8.5Hz). 

7.25-7.41 (4H, m), 7.4-7.5 (lH, m), 7.69 (lH, d, J=8.5Hz), 7.77 (lH, d, J=7.5Hz), 

20 7.99 (lH, d, J=7Hz), 11.0-12.2 (2H, m) 

NMR (13) (OMS~ 8ppm; 0.91 (3H, t, J=7.2Hz), 1.20-1.86 (6H, m). 

1.93-2.39 (4H, m}, 2.58-2.89 (4H, m), 2.76 (3H, s), 2.95-3.98 (9H, m), 3.64 (3H, s}, 

4.07-4.31 (lH, m), 4.41-4.69 (lH, m), 5.09 (2H, s), 6.83 (lH, d, I=8.9Hz), 7.W-

7.64 (5H, m), 7.76 (lH, d, J=7.9Hz), 7.97 (IH, d, J=7.9Hz), 11.11-12.29 (2H, m), 
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12.72 (lH, brs) 

NMR (14) (DMSO~) 8ppm; 2.0-2.2 (2H, m), 2.34 (3H,s), 2.68 (2H, t, 

J=7Hz), 281 (3H, d, J=3Hz), 2.9-3.2 (2H, m}, 3.3-3.65 (4H, m), 3.79 (3H, s), 4.15 

(2H, t, J=6Hz), 4.2-4.4 (lH, m), 4.4-4.6 (lH, m). 6.55-6.7 (2H, m), 7 .2-7 .35 (lH, m), 

S 7.27 (lH, d, J=15Hz), 7.35-7.5 (lH, m), 7.63 (lH, d, J=9.5Hz), 7.63 (lH, d, 

J=15Hz), 7.72 (lH, d, 1=7.SHz), 7.9-8.0 (lH, m), 9.79 (Ht br), 12.38 (lH, hr) 

NMR (15) (DMSO-~ 8ppm; 1.64 (2H, hr), 2.0-2.4 (6H, m), 2.55-2.9 

(6H,m), 2.95-4.0 (3H, m), 4.0-4.35 (3H, m), 4.4-4.7 (lH, m), 6.55-6.75 (2H, m). 7.0 

(IH, br), 7.2-7.35 (2H, m), 7.35-7.45 (IH, m), 7.5-7.65 (2H, m), 7.65-7.75 (lH, m), 

10 7.9-8.0 (lH, m), 11.2-12.6 (2H, m) 

NMR (16) (DMSO-~ 8ppm; 2.0-2.2 (2H, m), 2.69 (2H, t, J=7Hz), 2.80 

{3H, s), 2.9-4.4 (22H, m), 6.4-6.75 (2H, m), 7.15-7.5 (3H, m). 7.5-7.8 (3H, m), 7.96 

(lH, d, J=7Hz), 11.95 (lH, br), 12.41 (lH, br) 

NMR (17) (DMSO~ Sppm; 1.45-1.9 (2H, m), 2.0-2.35 (4H, m), 2.55-2.95 

15 (6H, m), 2.95-3.25 (lH, m), 3.3-3.95 (12H, m), 4.0-4.35 (3H, m), 4.44.65 (lH, m), 

6.4-6.75 (2H, m), 7.25 (lH, d, J=l5Hz), 7.2-7.5 (2H, m}, 7.55 (lH, d, J=l5Hz), 7.61 

(IH, cl, J=9.5Hz), 7.71 (lH, d, J=7.5Hz), 7.96 (lH, d, J=7Hz), 11.9-12.8 (2H.m) 

NMR (18) (DMSO-cW q,pm; 1.16 (3H, t, J=7.5Hz), 1.9-2.2 (2H, m), 2.48 

(3H, s), 2.62 (2H, q, J=7.5Hz), 2.82 (3H, d, J=4.5Hz), 3.0-3.8 (SH, m), 3.84 (3H, s). 

20 3.9-4.3 (3H, m), 5.16 (2H, s), 6.71 (lH, s), 7.22 (IH, d, J=ISHz), 7.25-735 (lH, m), 

7.4-7.5 (lH, m), 7.51 (lH, s), 7.66 (lH, dd, J=S.SHz, J=15Hz), 7.77 (lH, cl, J=7.5Hz), 

7.98 (lH, d, J=7Hz), 9.55 (lH, br), 11.7 (lH,br) 

NMR (19) (DMS~ 8ppm; 1.15 (3H, t, J=7.5Hz), 1.35-1.7 (2H, m), 1.9-
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2.1 {2H, m), 236 (3H, s), 2.S-2.1 (3H, m), 2.73 (3H, s), 2.75 (3H, s), 3.0-3.2 (lH, m), 

3.3-3.55 (lH, m), 3.84 (3H, s), 4.05-4.25 (lH, m), 4.45-4.65 (lH, m), 5.16 (2H, s), 

6.71 (lH, s), 7.26 (lH, d, l=15Hz), 7.25-7.35 (lH, m}, 7.4-7.5 (lH, m), 7.50 (lH, s), 

7.58 (IH, d, J=15Hz), 7 .77 (lH, d, J=7.5Hz), 7.98 (lH, d, J=7Hz), 9.58 (lH, br} 

5 NMR (20) (DMSO-d6' 3ppm; 0.90 (3H, t, J=7.5Hz), 1.57 (2H, tq, J=7.SHz, 

J=8Hz), 2.35 (3H, s), 2.57 (2H, t, I=8Hz), 2.81 (3H, d, J:=3.5Hz), 2.9-3.25 (3H, m), 

3.3-3.7 (3H, m), 3.83 (3H, s), 4.15-4.4 (lH, m), 4.4-4.65 (lH, m), 5.16 (2H, s), 6.70 

(lH. s), 7.'l8 (IH, d. J=l5Hz), 7.25-7.4 (lH, m), 7.4-7.5 (lH, m), 7.49 (lH, s), 7.66 

(lH, d, J=l5Hz), 7.77 (lH, d, J=8Hz), 7.98 (lH, d, J=7.5Hz), 9.85 (lH, br), 12.6 

10 (lH, br) 

NMR (21) (DMS~) ~; 0.89 (3H, t, 7.SHz), 1.4-1.9 (4H, m), 2.0-2.4 

(4H, m), 2.5-2.85 (6H, m), 3.0-4.05 (lOH, m), 3.84 (3H, s), 4.05-4.3 (lH, m), 4.45-

4.7 (lH, m), 5.17 (2H, s), 6.71 (lH, s), 7.15-7.35 {2H, m), 7.35-7.S (lH, m), 7.48 

(lH, s), 7.58 {lH, d, J=lSHz), 7.77 (lH, d, J=7.5Hz), 7.98 (IH, d, J=7Hz), 11.1-13.2 

15 (2H,m) 

NMR (22) (DMSO-~) ~m; 0.90 {3H, t, J=7.5Hz), 1.4-1.8 (4H, m}, 1.95 -

225 (2H, m), 2.57 (2H, t, l=8Hz), 26-2.9 (lH, m), 2.81 (3H, s), 2.95-4.0 (lOH, m), 

3.~ (3H, s), 4.05-4.3 (lH, m), 4.4-4.65 (IH, m), S.16 (2H, s), 6.70 {lH, s), 7.26 (lH, 

d, J=15Hz), 7.25-7.35 (lH, m), 7.35-7.5 (lH, m), 7.48 (lH, s), 7.58 (IH, d, J=15Hz), 

20 7.77 (lH, d, 1=7.SHz), 7.98 (IH, d, J=7Hz), 11.4-13.0 (3H, m) 

NMR (23) (DMSO~ 8ppm; 0.90 (3H, t, J=7.5Hz), 1.57 (2H, tq, J=7.5Hz, 

J=8Hz), 2.57 (2H, t, I=8Hz), 2.65-4.4 (17H, m), 2.79 (3H, s), 3.84 (3H, s), 5.18 

(2H, s), 6.71 (lH, s), 7.15-7.5 (3H, m), 7.48 (lH, s), 7.5-7.8 (2H, m), 7.98 (IH, d, 
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J=7Hz), ll.0-13.0 (3H, m) 

NMR (24) (OMS~ 8ppm; 1.11 (3H, t,J=7.4Hz), 2.53-4.17 (16H, m), 

2.59 (2H, q, J=7.4Hz), 2.79 (3H, s), 3.84(3H, s), 4.17-4.40 (lH, m), 5.20 (2H, s), 

6.73 (lH, s), 7.18-7.38 (2H, m), 7.38-7.54 (2H, m), 7.54-7.74 (IH, m), 7.74-7.81 

5 (lH, m), 7.92-8.0S (lH, m), 11.32-13.11 (3H, m) 

NMR (25) (DMSO-d~ 3ppm; 2.35 (3H, s), 2.80 (3H, d, J=3.5Hz), 2.85-3.6 

(6H, m), 3.85 (3H, s}, 4.04 (2H, br), 4.2-4.6 (2H, m}, 5.0-5.25 (4H, m), 5.81-6.1 (lH, 

m), 6.74 {lH, s), 7.28 (lH, d, J=l5Hz), 7.25-7.55 (2H, m), 7.48(1H, s), 7.65 (lH, d, 

J=lSHz), 7.77 (lH, d, J=7.5Hz), 7.98 (lH, d, J=7Hz), 9.99 (lH, br), 12.6 (lH, br) 

10 NMR (26) (DMSO-d6) Sppm; 1.65 {2H, br), 2.0-2.4 (4H, m), 2.55-2.95 

(4H, m), 3.0-3.25 (lH, m), 3.25-4.05 (14H. m), 4.05-4.3 (lH, m), 4.45-4.7 (lH, m), 

4.95-5.3 (4H, m), 5.85-6.1 (lH, m), 6.75 (lH, s), 7.15-7.7 (SH, m), 7.77 (IH, d, 

J=8Hz), 7.98 (IH, d, J=7.5Hz), ll.l-13.0 (3H, m) 

NMR (27) (DMSO-<lt;) 8ppm; 1.4-1.85 (2H, m), 1.95-2.3 (2H, m), 2.55-2.95 

15 (4H, m), 2.95-3.2 (lH, m), 3.2-3.95 (llH, m), 5.86 (3H, s), 4.1-4.3 (lH, m), 4.45-4.7 

(lH, m), 4.95-5.25 (4H, m), 5.86-6. l (lH, m), 6.74 (lH, s), 7.'1fJ (lH, d, J=15Hz), 

7.25-7.55 (3H, m), 7.56 (lH, d, J=15Hz), 7.77 (lH, d, J=7.5Hz), 7.98 (lH, d, 

J=7Hz), 11.3-13.2 (3H, m) 

NMR (28) (DMSO-d6) Oppm; 2.55-4.45 (25H, m), 4.9-5.3 (4H, m), 5.85-

20 6.1 (lH, m), 6.75 (lH, s), 7.15-7.85 {6H, m), 7.98 (lH, d, J=7Hz), 11.0-1;3.3 (3H, m) 

NMR (29) (DMS~ 3ppm; 1.32 (3H, t, J=7Hz), 2.33 (3H, s), 2.89 (3H,s), 

2.9-3.2 (3H, m), 3.3-3.5 (3H, m), 3.81 (3H, s), 4.03 (2H, q, 1=7Hz), 4.2-4.65 {2H, 

m), 5.15 (2H, s), 6.83 (lH, s), 7.2-7.4 (3H, m), 7.44 (lit t, J=8Hz), 7.69 (lH, d, 

J=lSHz), 7.77 (IH, d, 1=8Hz), 7.98 (IH, d, J=8Hz), 9.83 (lH, hr), 12.60 (IH, br) 
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NMR (30) (DMS~ Bppm; 1.32 (3H, t, J=7Hz), 1.4-1.9 (2H, m), 2.05-2.4 

(4H, m), 2.6-3.9 (4H, m), 3.05-3.95 (13H, m), 4.03 (2H, q, J=7Hz), 4.1-4.3 (lH, m), 

4.5-4.7 (lH, m), 5.17 (2H, s), 6.83 (lH, s), 7.2-7.4 (3H, m), 7.44 (lH, t, J=8Hz), 

7.60 (lH, d, J=l5.5Hz), 7.76 (lH, d, J=8Hz), 7.98 (lH, d, J=8Hz), 11.25-12.2 (2H, 

5 m) 

NMR (31) (DMSO-~) Bppm; 1.32 (3H, t, J=7Hz), 2.55-4.5 (19H, m), 2.80 

(3H, s), 3.82 (3H, s), S.17 (2H, s). 6.84 {lH, s), 7.2-7.4 (3H, m), 7.44 (lH, t, J=8Hz), 

7.64 (lH, d, J==lS.SHz}, 7.76 (lH, d, J=SHz), 7.98 (lH, d, J=SHz), 11.5-12.5 (2H, 

m) 

10 NMR (32) (DMSO~ Bppm; 2.32 (3H, s), 2.81 (3H, s), 3.4-3.7 (4H, m), 

3.25-3.6 (2H, m), 3.86 (3H, s), 4.15-4.65 (2H, m), 5.26 (2H, s), 6.89 (lH, s), 7 .32 

(lH, d, J=lSHz), 7.32 (lH, t, J=7.5Hz), 7.45 (lH, t, J=8Hz), 7.61 (lH, d, 1=15Hz), 

7.77 (lH, d, I=8Hz), 7.83 (lH,s), 7.98 (IH, d, J=7.5Hz), 9.78 (lH, br), 12.65 (lH, 

br) 

15 NMR (33) (DMSO~ 8ppm; 1.4-1.85 (2H, m), 2.1-2.4 (4H, m), 2.6-3.9 

(4H, m), 3.05-4.5 (14H, m), 4.5-4.65 (lH, m), 5.27 (2H, s), 6.89 (lH, s), 7.2-7.4 (2H, 

m), 7.4-7.6 (2H, m), 7.77 (lH, d, J=8Hz), 7.81 (lH, s), 7.98 (lH, d, J=SHz), 11.1-

121 (2H,m) 

NMR (34) (DMS~) 3ppm; 2.3S(s, 6H), 2.82 (s, 3H), 2.92-3.27 (m, 9H), 

20 3.30-3.59 (m, 3H), 4.18 (br, lH), 4.19-4.34 (m, lH), 4.47-4.65 (m, lH), 5.24 (s, 2H)t 

. 7.33 (t, J=7.6Hz, 2H), 7.44 (cl, J=7.3Hz, lH), 7.46 (d, J=lS.lHz, lH), 7.78 {d, 

J=S.OHz, lH), 7.84 (d, J=15.1Hz, lH), 7.96-8.15 (m, 3H}, 9.82 (br, lH), 12.66 (br, 

lH) 

NMR (35) (DMS~) 8ppm; 1.42-1.88 (m, 2H), 1.93-2.39(m, 4H), 2.59-
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2.85 (m, 4H), 3.13 (s, 6H), 3.26-3.96 (m, lOH), 4.05-4.28 (m, lH), 4.51-4.68 (m, 

IH), 5.26 (s, 2H), 7.29-7.35 {m, 2H), 7.42-7.48 (m, 2H), 7.74-7.80 (m, 2H), 7.96-

8.04 (m, 2H). 8.19 (br, lH), 11.35-12.13 (m, 2H) 

NMR (36} (DMS~) appm; 4.61-4.78 (2H, m}, 5.05 (28, s), S.18-5.50 

5 (2H, m), 5.91-6.17 (lH, m), 6.46 (lH, d, J=15.5Hz), 6.62-6.78 (lH, m), 6.78-6.88 

(lH, m), 7.'JPJ-7.39 (lH, m), 7.39-7.52 (lH, m), 7.54-7.81 (2H, m), 7.71 (IH, d, 

J=15.5Hz), 7.92-8.05 (IH, m), 12.72 (2a brs) 

NMR (37) (OMS~) 8ppm; 4.97 (2H, s), 6.40-6.58 {2H, m), 6.91 (lH, dd, 

J=24Hz, J=8.8Hz), 7.00-7.22 {3H, m), 7.22-7.51 (4H, m), 7.61-7.89 (3H, m), 7.89-

10 8.04 (lH, m), 12.75 (2H, brs) 

NMR (38) (DMSO~) 8ppm; 1.12 (3H, t, J=7.4Hz), 2.60 (2H, q, J=7.4Hz), 

3.85 (3H, s), 5.15 (2H, s), 6.46 (lH, d, J=l5.5Hz), 6.71 (lH, s), 7.26-7.39 (lH, m), 

7.39-7.50 (lH, m), 7.51 (lH, s), 7.68 (lH, d, J=15.5Hz), 7.72-7.81 (lH, m), 7.91-

8.03 (lH, m), 12.75 (2H, brs) 

15 NMR (39) (DMSO-~) 8ppm; 2.19 (3H, s), 3.64 (3H, s), 5.07 (2H, s), 6.54 

(lH, d, J=15.6Hz), 6.85 (IH, d, J=8.7Hz), 7.25-7.40 (lH, m), 7.40-7.51 (lH, m), 

7.54 (lH, d, J=8.8Hz), 7.68 (lH, d, J=15.6Hz), 7.76 (lH, d, J=7.5Hz), 7.98 (lH, d, 

J=7.5Hz), 12.41-13.16 (2H, m) 

NMR (40) (DMSO-~) Sppm; 2.16 (3H, s), 3.88 (3H, s), 4.64 (2H, s), 6.52 

20 (lH, d, J=15.6Hz), 6.95 (lH, d, J=8.8Hz), 7.21-7.38 (lH, m), 7.38-7.51 (lH, m), 

7.55-7.80 (3H, m), 7.98 (lH, d, J=7.1Hz) 

NMR (41) (DMSO~ 8ppm; 0.91 (3H, t, J=7.3Hz), 1.20-1.65 (4H, m), 

2.54-2.78 (2H, m), 3.63 (3H, s), 5.07 (2H, s), 6.58 (lH, d, J=1S.6Hz), 6.84 (lH, d, 

J=8.7Hz), 7.21-7.39 (lH, m), 7.39-7.51 (lH, m), 7.55 (lH, d, J=8.7Hz), 7.67 (lH, d, 
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J=15.6Hz), 7.76 (IH, d, J=7.8Hz), 7.97 (IH, d, J=7.8Hz), 12.05-13.51 (2H, m) 

NMR (42) (DMSO~ Bppm; 2.41 (3H, s), 5.10 (2H, s), 6.56 (lH, d, 

J=15.5Hz), 6.90 (lH, dd, J=8.8Hz, J=2.2Hz), 6.98 (IH, d, J=2.2Hz), 7.32 (lH, t, 

J=7.2Hz), 7.45 (lH, t, J=7.2Hz), 7.65-7.85 (2H, m), 7.99 (IH, d, J=7.7Hz), 8.05 

S (lH, d, J=8.8Hz), 12.06-13.45 (2H, m) 

NMR (43) (DMSO-~) 3ppm; 1.17 (3H, t, J=7.5Hz), 2.70 (2H, q, J=7.5Hz), 

3.65 (3H, s), 5.09 (2H, s), 6.57 (lH, d, J=l5.6Hz), 6.85 (lH, cl, J=8.9Hz), 7.30 (lH. 

dt, J=l.2Hz, I=7.1Hz), 7.43 (lH, dt, I=l.2Hz, J=7.1Hz), 7.56 (IH, d, J=8.9Hz), 

7.67 (lH, d, J=I5.6Hz), 7.76 (IH, d, J=7.1Hz), 7.97 (lH, d, I=7.1Hz), 12.51-13.12 

10 (2H,m) 

NMR (44) (OMS~) 8ppm; 3.79 (3H, s), 3.83 (3H, s), 5.12 (2H, s), 6.51 

(IH, d, J=15.5Hz), 6.84 (IH, s), 7.15-7.54 (3H, m with lH sat 7.26), 7.61-7.86 

(2H, m with IH, d at 7.76 J=l5.5Hz), 7.99 (lH, d, J=7.iHz), 12.20-13.25 (2H, m) 

NMR (45) (DMSO-d6) Bppm; 2.19 (3H, s), 3.85 (3H, s), 5.14 (2H, s), 6.49 

15 (lH, d, 1=15.SHz), 6.70 (IH, s), 7.20-7.56 (3H, m, with IH sat 7.52), 7.60-7.82 

(2H, m, with lH d at 7.71 J=l5.5Hz), 7.98 {lH, d J=7.0Hz), 12.41-13.17(2H, m) 

NMR (46) (DMSO-~) appm; 1.19 (6H, d, J=6.9Hz), 3.10-3.42 (lH, m), 

3.86 {3H, s), 5.16 (2H, s), 6.50 (lH, d, J=15.5Hz), 6.70 (lH, s), 7.21-7.60 (3H, m 

with lH sat 7.55), 7.65-7.82 (2}J, m with lH d at 7.73 J=l5.SHz), 7.89-8.08 (lH, 

20 m), 12.42-13.12 (2H, m) 

NMR (47) (DMSO~) Sppm; 0.68-0.92 (3H, m), 1.08-1.64 (SH, m), 2.38-

2.68 (2H, m), 3.85 (3H, s), 5.14 (2H, s), 6.49 (lH, d, J=l5.5Hz), 6.71 (lH, s), 7.20-

7.57 (3H, m), 7.62-7.85 (2H, m with lH d at 7.72J=15.5Hz), 7.88-8.05 (lH, m), 

12.45-13.12 (2H, m) 
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NMR (48) (DMS04;) 8ppm; 3.17 (s, 6H), 5.28 (s, 2H), 6.71 (d, J=15.5Hz, 

lH), 7.29·7.49 (m, 3H), 7.78 (d, J=8.0Hz, lH), 7.91-8.06 (m, 2H), 8.09 (d, 

J=8.4Hz, lH), 8;25 (s, lH) 

NMR (49) (DMS~) 8ppm; 3.87 (s, 3H), 4.75 (d, J=5Hz, 2H), 4.77 (s, 

5 2H), 6.50 (d, J=lS.SHz, lH), 6.72 (dd, J=2.2Hz J=8.6Hz, lH), 6.78 (d, J=2.2Hz, 

lH), 7.33-7.57 (m, 2H), 7.66 (d, J=8.6Hz, 1H), 7.69 (d, J=I5.5Hz, 1H), 7.94 (d, 

J=7.4Hz, lH), 8.05 (d, J=6.9Hz, lH), 9.18 (t, J=S.lHz, lH), 12.99 (br, lH) 

PHARMACOLOGICAL EXPERIMENTS 

(1) Protein kinase C <PKCl inhibitgzy activjty 

10 Method for detennining.PKC activity: 

The purification of PKC using rat's brain soluble fractions was carried 

out by a method of K.ikkawa et al. (cf. Ushio KikkawEl, Yoshimi Takai, Ryoji 

Minakuchi, Sinichi Inohara and Yasutomi Nishizuka: The Journal of Biological. 

Chemistry, vol. 257, No. 22, pp. 13341-13348 (1982)). PKC activity was 

15 detennined by the transfer of radio activity from the [y-32P] adenosine 

triphosphate (ATP) to Hl histone derived from calf thymus in the presence of 20 

mM Tris-HCI buffer (pH 7.5), HI histone derived from calf thymus (200 µg/ml), 

10 µM [y..32PJATP, 5 mM magnesium acetate, 8 µg/ml phosphatidyl serine, 2 

µg/ml diacylglycerol and 0.3 mM Ca2+. The test compound was dissolved in 

20 dimethylfonnamide, and the test compound solution was added to the assay 

system so that the final concentration thereof was adjusted to 0.8 %. The 

reaction mixture was incubated at 30°C for 30 minutes, and the reaction was 

quenched with 25 % trichloroacetic acid. The acid-insoluble protein was 

collected on a nitrocellulose membrane by suction filtration. The radio activity 
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of 32p was determined by scintillation counter. The PKC inhibitory activity of 

the test compounds was expressed by IC50, which is a concentration of the test 

compound to be required to reduce the PKC activity by 50 %. The results are 

shown in Tab1e 196. 

5 Results: 

Table 196 

Test compound PKC inhibitory activity (IC50, µM) 

The compound of Example 71 0.8 

The compound of Example 88 0.1 

The compound of Example 89 0.3 

The compound of Example 100 0.3 

The compound of Example 160 0.6 

The compound of Example 182 0.08 

The compound of E~ple 192 0.8 

The compound of Example 197 0.3 

(2) Mouse colla&en artbritis 

Bovine II-type collagen (provided by Collagen Gijyutsu Kensyukai) (0.1 

10 %) was emulsified with Complete Fleund's adjuvant (CPA} (50 %) 

(manufactured by DIFCO, Ltd.), and the emulsion thus obtained was injected 

intracutaneously to mice at the tail (primary sensitization). Three weeks later, 

bovine II-type collagen (0.1 %) was injected intraperitoneally again to the mice 
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(secondary sensitization). Three weeks later, the swelling of limbs of the mice 

was observed, and evaluated by four-degree as 0 to 3 each limb. The degree (0 

to 3) each limb was added, and the results were used a score of the arthritis. 

That is, the maximum degree is 12 (degree 3 X 4 limb). The test compound was 

5 administered orally to the mice once a day, which staned after two weeks from 

the primary sensitization. 

In the mice treated with the compound of Example l 82 at a dose of 30 to 

50 mg/kg, the score of arthritis was significantly reduced in comparison with the 

control mice. 

l 0 In the mice treated with the compounds of Example 160, 192 or 197 at a 

dose of 50 mg/kg, the score of arthritis was significantly reduced in comparison 

with the control mice. 

(3) Mouse cGVHD Ccbromic Grafi-yersus-host disease mociell 

Female mice (DBA/2NCrj) were subjected to an operation of cervical 

15 vertebra dislocation, and the spleen was taken out to give the spleen cells 

preparation. The preparation were adjusted to 37 .5 x 107 cells/ml, and 

administered to the BDFl female mice on the tail vein at a dose of 200 µl per a 

mouse. Two weeks later, the blood was collected in the absence of heparin, and 

anti-DNA antibody therein was detenninCd by BUSA. 

20 The compound of Example 182 was administered orally to the mice at a 

dose of 30 to 50 mg/kg once a day for two weeks, .and the effect of the test 

compound on cGVHD was determined. 

The amount of anti-DNA antibody in the blood was determined with 

00405. The amounts of anti·DNA antibody were 0.348±0.111 (mean±s.e.) in 
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the control group, 0.255±0.062 (mean±s.e.) in the group treated with the 

compound of Example 182 at a dose of 30 mg/kg, and 0.094±0.026 (mean±s.e.} 

in the group treated with the compound of Example 182 at a dose of SO mg/kg. 

From the resultst it was proved that the compound of Example 182 reduced the 

5 anti-DNA antibody in the blood dose-dependently, compared with the control 

group. 

Further, the compound of Example 100 was also administered orally to 

the mice at 30 mg/kg once a day for two we.eks, and the effect of the compound 

on cGVHD was also detennined. 

10 The amount of anti-DNA antibody in the blood was determined with 

OD405• The amounts of anti-DNA antibody were 0.258±0.084 (mean±s.e.) in 

the control group, and 0.177±0.061 (mean±s.e.) in the group treated with the 

compound of Example 100 at a dose of 30 mg/kg. From the results, it was 

proved that the compound of Example 100 reduced the anti-DNA antibody in 

15 the blood, compared with the control group. 

(4) Rat kidney iscbemic re-perfusion model 

The right kidney of a SD male rat was taken out, and the left kidney 

artery was clumped, and thent re-perfused to give a kidney ischemic re-perfusion 

model. The effect of tbe compounds of Examples 71, 89 and 100 on the kidney 

20 ischemic re-perfusion model was estimated. 

The compound of Example 71 was administered intravenously to the rat 

at a dose of 3 mg/kg 5 minutes before the ischemic. Twenty-four hours later, the 

bJood was collected from the tail vein, and the amounts of creatine and urea 

nitrogen were determined. The amount of creatine in the blood was 2.19±0.21 

25 (mean±s.e.) in the control group; 1.4±0.11 (mean±s.e.) in the group treated with 
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the compound of Example 71, and the amount of urea nitrogen in the blood was 

78.8±5.6 (mean±s.e.) in the control group, and 54.1±5.0 (mean±s.e.) in the 

group treated with the compound of Example 71. That is, the compound of 

Example 71 significantly reduced the amounts of both of creatine and urea 

S nitrogen, compared with the control group. 

The compound of Example g9· was administered intravenously to the rat 

at a dose of 3 mg/kg 5 minutes before the ischemic and the re-perfusion. Forty­

cight hours later, the blood was collected from the tail vein, and the amounts of 

creatine and urea nitrogen were determined. The amount of creatine in the 

10 blood was 4.31±0.53 (mean±s.e.) in the control group; 2.34±0.46 (mean±s.e.) 

in the group treated with the compound of Example 89, and the amount of urea 

nitrogen in the blood was 155.1±15.4 (mean±s.e.) in the control group, and 

99.1±16.0 (mean±s.e.) in the group treated with the compound of Example 89. 

That is, the compound of Example 89 significantly reduced the amounts of both . 

15 of creatine and urea nitrogen, compared with the control group. 

The compoun~ of Example 100 was administered orally to the rat at a 

dose of 30 mg/kg one hour before the ischemic. Forty-eight hours later. the ; 

blood was collected from the tail vein. and the amounts of creatine and urea 

nitrogen were determined. The amount of creatine in the blood was 2.48±0.59 

20 (mean±s.e.) in the control group; 1.53±0.20 (mean±s.e.) in the group treated 

with the compound of Example l 00, and the amount of urea nitrogen in the 

blood was 91.3±20.l (mean±s.e.) in the control group, and 63.1±10.3 

(mean±s.e.) in the group treated with the compound of Example 100. Thus. it is 

proved that the compound of Example 100 reduced the amounts of both of 

25 creatine and urea nitrogen, compared with the control group. 
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(5) Phorbol ester <TPA>-inciuced mouse auricle edema. acanthosis model 

A 200 µg/ml phorbol ester (TPA) (10 µl) was applied to the one side to 

the ear of a female mouse (ICR). Twenty-four hours Jater. the thickness of the 

auricle of the mouse was determined with using a dialthickness gage, and the 

5 increase in the thickness of auricle was calculated. A test compound was 

dissolved in acetone, and the solution of a test compound was applied to the 

both sides of the ear 30 minutes before the application of TPA. 

The compound of Example 88 was applied to the ear at a dose of 20 µl of 

0.3 % or 1 % solution. The increase in the thickness of auricle in the control 

10 group is 215±40 µm (mean±s.e.) after 24 hours, while 87±53 µm (mean±s.e.) in 

the group treated with the compound of Example 88 in 0.3 %, and 67±23 µm 

(mean±s.e.) in the group treated with the compound of Example 88 in I %. 

Thus, the compound of Example 88 significantly reduced the increase in auricle 

thickness, compared with the control group. 

15 (6) Mouse ato.pic dermatitis model: 

1 % Trinitrobenzene (TNCB), (10 µl) was applied to each side of the ear 

of female mice (Balb/c), once every two days for 24 days. Twenty-four days 

later, the mice were grouped, and the auricle thickness of the mouse was . 

determined by using a dial thickness gage. and the increase in the thickness of 

20 auricle was calculated. The compounds of Examples 88 and 89 were dissolved 

in acetone in a concentration of 1 %. The compound of Example 182 was 

dissolved in a mixture of acetone:methanol in a concentration of 0.75 %. 

Twenty-four days after the beginning of the experiment, the solution of a test 

compound was applied to each side of the ear 30 minutes before and after the 

25 application of TNCB, once a day for two weeks. The compound of Example 88 
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inhibited the increase in the auricle thickness by 25 to 30 %, and the 

compounds of Examples 89 and 182 inhibited the increase in the auricle 

thickness by about 25 %. Thus, it is proved that the compounds of the present 

invention is useful in the treatment of acanthosis induced by the application of 

5 TNCB. 
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CLAIMS 

1. A thiazoJe compound of the formula: 

s 

wherein Tis a lower alky1ene; 

u is 0or1; 

R 1 and R2 are the same or different and are each a hydrogen atom or a 

10 lower alkyl, or both combine to form a group: -(CH2)0 - (n is 4 or 5) or.to fonn a 

15 

be1_lzene ring which may optionally be substituted by a member selected from a 

lower alkyl, a lower alkoxy, a nitro, an amino having optionally a lower alkyl 

substituent, or a halogen atom; 

R3 is a group of the formula: 

_ .. yrXCO-CH=CR11b-(CO)p-R11
• 

~ or 
wherein Rllb, p, Rlla are defined hereinafter; A is a lower alkylene; Z is 0 or S; s 

isO or 1; mis 1 or2; 

R4 is a hydrogen atom or a lower alkanoyloxy-lower alkyl; 

20 R5s are the same or different and are each a member selected from (a) a 

hydrogen atom, (b) an alkyl having optionally a hydroxy substituent, (c) a 

halogen atom, (d) a group of the formula: -(O)i-A-(C0),-NR7RB (wherein t is 0 or 

1. A is a lower alkylene, I is 0 or l, and R7 and RB are the same or different and 
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are each a hydrogen atom or a lower alkyl, or both combine together with the 

nitrogen atom to which they bond to form a 5- to 7-membered saturated 

heterocyclic group which may be intervened with a nitrogen or oxygen atom, 

said heterocyclic group being optionally substituted by a member selected from 

5 a group of the formula: -(A)1-NR9Rl0 (wherein A and l are as defined above, and 

R9 and R 10 are the same or different and are each a hydrogen atom or a lower 

alkyl, or both combine together with the nitrogen atom to which they bond to 

form a 5- to 7-membered saturated heterocyclic group which may be Intervened 

with a nitrogen or oxygen atom, said heterocyclic group having optionally a 

10 lower alkyl substituent), a lower alkyl having optionally a hydroxy substituent, 

a hydroxy group, and a lower alkanoyl), (e) a lower a1koxycarbonyl-lower alkyl, 

(f) a lower alkanoyloxy-lower alkyl, (g) a lower alkoxy having optionally a 

halogen substituent, (h) a halogen-substituted lower alkyl, (i) a carboxyl­

substituted lower alkyl, G) a lower a1koxycarbonyl, (k) .a lower alkenyloxy, (1) a 

15 phenyl-lower alkoxy, (m) a cycloalkyloxy, (n) a phenyl, (o) a phenyloxy, (p) a 

hydroxy, {q) a lower alkylthio, (r) a lower alkenyl, or (s) an amino having 

optionally a lower alkyl substituent; 

R6 is a group of the fonnula: 

(1)-CO-CH=CRllb-(CO)p-Rlla_or (2)-CO-C=C-COR14; 

20 pisOor 1; 

Rllb is a hydrogen atom or a lower alkyl; 

Rlla is a hydroxy, a lower alkoxy, or a 5- to IO-membered, monocyclic or 

dicyclic, saturated or unsaturated heterocyclic group which contains I to 4 
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hetero atoms selected froin a nitrogen, oxygen or sulfur atom as a ring member, 

said heterocyclic group having optionally l to 3 substituents selected from the 

group consisting of (i) a Jower alkyl, (ii) a group of the fonnula: -(B)i-NRl2Rl3 

(wherein 1 is as defined above, B is -CO-A- (A is as defined above), a carbonyl, 

5 or a lower alkylene, and Rl2 and Rl3 are the same or different and are each a 

hydrogen atom, a lower alkyl, or a lower alkyl substituted by an amino having 

optionally a lower alkyl substituent, or both combine together with the nitrogen 

atom to which they bond to form a 5- to 12-membered saturated, monocyclic, 

dicyclic or spirocyclic heterocyclic group which may be intervened with a 

10 nitrogen or oxygen atom, said heterocyclic group having optionally a 

substituent selected from a lower alkyl, a lower alkoxycarbonyl, a lower alkoxy­

substituted lower alkyl, an amino having optionally a lower alkyl substituent, 

and a hydroxy-substituted lower alkyl), (iii) a lower alkoxycarbonyl, (iv) a 

hydroxy-substitut~d lower alkyl, (v) a pyridyl being optionally substituted by a 

15 lower alkyl having optionally a halogen substituent on the pyridine ring, {vi) a 

halogen-substituted lower alkyl, (vH) a lower alkoxy, (viii) a cycloalkyl, (ix) a 

hydroxy, (x) a tetrahydropyranyloxy-substituted lower alkyl, (xi) a pyrimidyl, 

(xii) a lower alkoxy-substituted lower alkyl, (xiii) a carboxyl, (xiv) a phenyl­

lower alkoxy, (xv) a phenyl-lower alkyl having optionally a lower alkylene-

20 dioxy on the phenyl ring, (xvi) a lower alkanoyloxy, and (xvH) a piperidinyl 

having optionally a lower alkyl substituent on the piperidine ring; 

R 14 is a hydroxy or a lower alkoxy; and 

when m is l, the groups A and R5 may combine to form a group of the 

formula: 
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r.JCH2~ 
--l__O~R6 
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{wherein R6 is as defined above, and r is 0, l or 2), or when m is 2, two RS 

5 groups may combine to fonn a lower alkylenedioxy, ~ lower alkylene, or a group 

of the formula: -(CH2)i-CONH-, or the groups R5 and R6 may combine to fonn a 

group of the formula: -CO-CH(R28)-CH(R28')-W- (wherein R28 and R28' are a 

hydrogen atom or a carboxyl group, provided that both R28 and R28 are not 

simultaneously a carboxyl group, and Wis -N(R29a)- or -*-R29b. x 
I 29b R 

10 (wherein R29a is a hydrogen atom or a lower alkyl, R29b is a lower alkyl, and Xis 

as defined above)), or a salt thereof. 

2. The thiazole compound according to claim 1, wherein u is 0; R 1 

and R2 are the same or different and are each a hydrogen atom or a lower alkyl; 

and R3 is a group of the formula: 

15 
-0CO-CH=CRllb-(CO)p-R'" 

(wherein Rllb, Rlla and pare as defined in cJaim 1), or a salt thereof. 

3. The thiazole compound according to claim l, wherein u is O; R 1 

and R2 are the same or different and are each a hydrogen atom or a lower alkyl; 

20 and R3 is a group of the fonnula: 
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(wherein A, RS, R6 and mare as defined in claim l, ands is 0), or a salt thereof. 

4. The thiazole compound according to claim l, wherein u is O; R 1 

and R2 are the same or different and are each a hydrogen atom or a lower alkyl; 

and R3 is a group of the formula: 

(Rs)m 

-A-(Z)
5 

!/)('' 
~R6 

{wherein A, RS, R6 and mare as defined in claim 1, sis l, and Z is 0), or a salt 

thereof. 

5. The thiazole compound according to claim 1, wherein u is O; R 1 

and R2 are the same or different and are each a hydrogen atom or a lower alkyl; 

and R3 is a group of the formula: 

(wherein A, RS, R6 and m are as defined in claim 1, s is · l, and Z is S), or a salt 

thereof. 

6. The thiazole compound according to claim 1, wherein u is O; R 1 

and R2 combine to fonn a group: -(CH:z)0- {n is 4); and R3 is a group of the 

20 fonnula: 

-0CO-CH..cR"b-<CO)p-R'"' 

(wherein Rllb, Rlla and pare as defined in claim 1), or a salt thereof. 
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7. The thiazole compound according to claim 1, wherein u is O; Rl 

and R2 combine to form a group: -(CH:i)0 - (n is 4); and R3 is a group of the 

formula: 

5 

(wherein A, RS, R6 and mare as defined in claim 1, ands is 0), or a salt thereof. 

8. The thiazole compound according to claim 1, wherein u is O; Rl 

and R2 combine to form a group: -(CH~0- (n is 4); and R3 is a group of the 

10 fonnula: 

(wherein A, RS, R6 and mare as defined in claim 1, sis 1, and Z is 0), or a salt 

15 thereof. 

9. The thiazole compound according to claim 1, wherein u is O; RI 

and R2 combine to form a group: -(CH:z)0 - (n is 4); and R3 is a group of the 

formula: 

20 

(wherein A, R5, R6 and mare as defined in claim 1, sis 1, and Z is S), or a salt 

thereof. 
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l 0. The thiazole compound according to claim 1, wherein u is O; R J 

and R2 combine to form a group: -(CHi}0- (n is 5); and R3 is a group of the 

fonnula: 

5 

(wherein Rllb, Rlla and pare as defined in claim I), or a salt thereof. 

11. The thiazole compound according to claim l, wherein u is O; R 1 

and R2 combine to form a group: -(CHv0 - (n is 5); and R3 is a group of the 

10 formula: 

(wherein A, RS, R6 and mare as.defined in claim l, ands is 0), or a salt thereof. 

15 12. The thiazole compound according to claim l, wherein u is O; R1 

and R2 combine to fonn a group: -(CH2l0- (n'. is 5); and R3 is a group of the 

fonnula: 

20 

(wherein A, RS, R6 and mare as defmed in claim 1, s is 1, and Z is 0), or a salt 

thereof. 

13. The thiazole compound according to claim 1, wherein u is O; Rl 
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and R2 combine to fonn a group: -(CHi)0- (n is 5); and R3 is a group of the 

fonnula: 

5 

(wherein A, RS, R6 and mare as defined in claim 1, sis 1, and Z is S), or a salt 

thereof. 

14. The thiazole compound according to claim I, wherein u is O; Rl 

and R2 combine to fonn a benzene ring which may optionally be substituted by 

10 a member selected from a lower alkyl, a lower alkoxy, a nitro, an amino having 

optionally a lower alkyl substituent, or a halogen atom; and R3 is a group of the 

formula: 

15 

_
0

CO-CH=CR11b-(CO)p-R11
' 

(wherein Rllb, Rlla andp are as defined in claim 1), or a salt thereof. 

15. The thiazole compound according to claim 1, wherein u is O; RI 

and R2 combine to fonn a benzene ring which may optiona11y be substituted by 

a member selected from a lower alkyl, a lower alkoxy, a nitro, an amino having 

20 optionally a lower alkyl substituent, or a halogen atom; and R3 is a group of the 

formula: 
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. (Rslm 

-A-(Z)
5 

rx:\· 
~R6 

PCT/JP9'7/02609 

(wherein A, RS, R6 and mare as defined in claim 1, ands is 0), or a salt thereof. 

S 16. The thiazole compound according to claim l, wherein u is O; RI 

10 

and R2 combine to form a benzene ring which may optionally be substituted by 

a member selected from a lower alkyl, a lower alkoxy, a nitro, an amino having 

optionally a lower alkyl substituent, or a halogen atom; and R3 is a group of the 

fonnula: 

(Rs>m 

-A-(Z)~ s ' 6 - R 

(wherein A. RS, R6 and mare as defined in claim I, sis 1. and Z is 0), or a salt 

thereof. 

15 17. The thiazole compound according to claim l, wherein u is O; RI 

20 

and R2 combine to fonn a benzene ring which may optionally be substituted by 

a member selected from a lower alkyl, a lower alkoxy, a nitro, an amino having 

optionally a lower alkyl substituent, or a halogen atom; and R3 is a group of the 

formula: 

(wherein A, RS, R6 and mare as defined in claim l, sis l, and Z is S), or a salt 
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thereof. 

18. The tbiazole compound according to claim 4t wherein R6 is a 

group of the formula: -CO-CH=CRllb-(CO)p-Rllawherein Rllb andp are as 

defined in claim 1, and Rlla is a hydroxy or a lower alkoxy, or a salt thereof. 

19. The thiazole compound according to claim 4, wherein R6 is a 

group of the· formula: -CO-CH=CRllb-(CO)p-Rllawherein Rllb is as defined in 

claim 1 t p is 1, and R l la is a 5- to l 0-membered, monocyclic or dicyclic, saturated 

or unsaturated heterocyclic group which contains l to 4 hetero atoms selected 

from a nitrogen, oxygen or sulfur atom as a ring member, said heterocyclic group 

10 having optionally 1 to 3 substituents selected from the group consisting of (i) a 

lower alkyl, (ii) a group of the formula: -(B),-NR12Rl3 (wherein l is as defined 

above, Bis -CO-A- (A is as defined above), a carbonyl, or a lower alkylene, and 

R 12 and R 13 are the same or different and are each a hydrogen atom, a lower 

alkyl, or a lower alkyl substituted by an amino having optionally a lower alkyl 

15. substituent, or both combine together with the nitrogen atom to which they 

bond to fonn a S- to 12-membered saturated, monocyclic, dicyclic or spirocyclic 

heterocyclic group which may be intervened with a nitrogen or oxygen atom, 

said heterocyclic group having optionally a substituent selected from a lower 

alkyl, a lower alkoxycarbonyl, a lower alkoxy-substituted lower alkyl, an amino 

20 having optionally a lower alkyl substituent, and a hydroxy-substituted lower 

alkyl), (iii) a lower alkoxycarbonyl, (iv) a hydroxy-substituted lower alkyl, (v) a 

pyridyl being optionally substituted by a lower alkyl having optionally a 

halogen substituent on the pyridine ring, (vi) a halogen-substituted Jower alkyl, 
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(vii) a lower alkoxy, (viii) a cycloalkyl, (ix) a hydroxy, (x) a tetrahydropyranyl­

oxy-substituted lower alkyl, (xi) a pyrimidyl, (xii) a lower alkoxy-substituted 

lower alkyl, (xiii) a carboxyl, (xiv) a phenyl-lower alkoxy, (xv) a phenyl-lower 

alkyl having optionally a lower alkylenedioxy on the phenyl ring, (xvi) a lower 

5 alkanoyloxy, and (xvii) a piperidinyl having optionally a lower alkyl substituent 

on the piperidine ring, or a salt thereof. 

20. The thiazole compound according to claim 4, wherein R6 is a 

group of the formula: -CO-CH=CRllb.(CO)p-Rllawherein Rllb is as defined in 

claim 1, p is 0, and RI la is as defined in claim 19, or a salt thereof. 

10 21. The thiazole compound according to claim 4, wherein R6 is a group 

of the formula: -CO-CEC-COR 14 wherein R 14 is as defined in claim 1, or a salt 

thereof. 

22. The thiazole compound according to claim 16, wherein R6 is a 

group of the formula: -CO-CH=CRllb.(CO)p-Rllawherein Rllb and pare as 

15 defined in claim l, and Rlla is a hydroxy or a lower alkoxy, or a salt thereof. 

23. The thiazole compound according to.claim 16, wherein R6 is a 

group of the formula: -CO-CH=CR11b-(CO)p-R11awherein Rllb is as defined in 

claim 1, p is l, and R 1 la is as defined in claim 19, or a salt thereof. 

24. The thiazole compound according to claim 16, wherein R6 is a 

20 group of the formula: -CO-CH=CRllb-(CO)p-RlJawherein Rllb is as defined in 

claim 1, pis 0, and Rlla is as defined in claim 19, or a salt thereof. 

25. The thiazole compound according to claim 16, wherein R6 is a· 
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group of the formula: -CO-CaC-COR 14 wherein R 14 is as defined in claim l, or a 

salt thereof. 

26. The thiazole compound according to claim I. wherein u is 1; and 

R3 is a group of the fonnula: 

5 _
0

CO-CH=CR11b-(CO)p-R1i. 

(wherein Rllb, Rlla and pare as defined in claim l), or a salt thereof. 

27. The thiazole compound according to c1aim l, wherein u is 1; R 1 

10 and R2 are the same or different and are each a hydrogen atom or a lower alkyl; 

and R3 is a group of the formula: 

15 (wherein A, Z, s, R5, R6 and mare as defmed in claim 1), or a salt thereof. 

28. The thiazole compound according to claim l, wherein u is 1; R l 

and R2 combine to form a group: -(CH:i)0- (n is 4); and R3 is a group of the 

formula: 

20 

(wherein A, Z, s, R5, R6 and mare as defined in claim l), or a salt thereof. 

29. The thiazoJe compound according to claim I, wherein u is l; R l 
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and R2 combine to form a group: -(CH:i)0- (n is 5); and R3 is a group of the 

formula: 

s 
(wherein A, Z, s, RS, R6 and m are as defined in claim 1). or a salt thereof. 

30. The thiazole compound according to claim 1, wherein u is 1; RI 

and R2 combine to form a benzene ring which may optionally be substituted by 

a member selected from a lower alkyl, a lower alkoxy, a nitro, an amino having 

10 optionally a lower alkyl substituent, or a halogen atom; and R3 is a group of 

the formula: 

15 (wherein A, Z, s. RS, R6 and mare as defined in claim 1), or a salt thereof. 

31. The thiazole compound according to any one of claims 2, 3, 6-15, 

and 17-30, wherein the heterocyclic group for Rlla is a member selected from 

the group consisting of pyrrolidinyl, piperidinyl, piperazinyl, morpholino, 1-

azacyclooctyl, homopiperazinyl, homomorpholino, 1.4-diazabicyclo[ 4.3.0]nonyl, 

20 l,4-diazabicyclo[4.4.0]decyl, pyridyl, 1,2,5,6-tetrahydropyridyl, thienyl, 1,2,4-

triazolyl, 1,2,3,4-tetrazolyl, 1,3,4-triazolyl, quinolyl, 1,4-dihydroquinolyl, benzo~ 

thiazolyl, pyrazyl, pyrimidyl, pyridazyl, pyrrolyl, pyrrolinyl, carbostyril, 1,3-

dioxolanyl, thiomorpholino, 3,4-dihydrocarbostyril, 1,2,3,4-tetrahydroquinolyl, 
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2,3,4,5-tetrahydrofuryl, indolyl, isoindolyl, 3H-indolyl, indolinyl, indolidinyl, 

indazolyl, benzimidazolyl, benzoxazolyl, imidazolinyl, imidazolidinyl, 

isoquinolyl, naphthylidinyl, quinazolidinyl, quinoxalinyl, cinnolinyl, 

phthalazinyl, chromanyl, isoindolinyl, isochromanyl, pyrazolyl, l,3,4-oxadiazolyl, 

S 1,3,4-thiadiazolyl, thienyl, imidazolyl, pyrazolidinyl, benzofuryl, 2,3-dihydro­

benzo[b]furyl, benzothienyl, tetrahydropyranyl, 4H-chromenyl, lH-indazolyl, 

isoindolinyl, 2-imidazolinyl, 2-pyrrolinyl, furyl, oxazolyl, isoxazolyl, thiazolyl, 

thiazoHnyl, isothiazolyl, pyranyl, pyrazolidinyl, 2-pyrazolinyl, quinuclidinyl, 1,4-

benzoxazinyl, 3,4-dihydro-2H-1.4-benzoxazinyl, 3.4-dihydro-2H-l.4-benzo-

10 thiazinyl, 1,4-benzothiazinyl, l ,2,3,4-tetrahyclroisoquinolyl, 1,2,3,4-tetrahyclro­

quinoxalinyl, l ,3-dithia-2,4-dihydronaphthalenyl, 1,4-dithianaphthalenyl, 2,5-

dihydrofurano[3,4-c]pyridyl, 2,3,4,5,6,7-hexahydro-l H-azepinyl, 1,2,3,4,5,6, 7,8-

octahydroazociny I, 1,2,3,4,5,6-hexahydrooxepinyl, 1,3-dioxolany l, 3,4,5,6-

tetrahydro-2H-pyrany l, and 5,6-dihydro-2H-pyranyl. 

15 32. A thiazole compound selected from the group consisting of 

(l} 2-{ (3-methoxy-4-(3-(4-(4-methyl-1-homopiperazinyl)-1-

piperidinylcarbonyl)acryloyl}phenoxy )methylcarbonylamino} benzothiazole, 

(2) 2-{(2-isopropyl-4-(3-(4-(4-methyl-1-piperazinyl)-l-piperidinyl-

carbonyl)acryloyl)phenoxy )methylcarbonylamino} benzothiazole, 

20 (3) 2-{ (2-methoxy-4-(3-(2-(4-methyl-1-piperazinyl)-methyl-4-

morpholinocarbonyl)acryloyl)phenoxy)methylcarbonylamino }benzothiazole, 

( 4) 2-{ (2-ethoxy-4-(3-( 4-{ 4-methyl-l-piperazinyJ)-1-piperidinyl-

carbony l)acryloyl)phenoxy)methylcarbonylamino }benzothiazole, 

(5) 2-{ (3-methyl-4-(3-(4-(4-methyl-l-homopiperazinyl)-1-piperidinyl-

25 carbonyl)acryloyl)phenoxy )methylcarbonylamino} benzothiazole, 
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(6) 2-{ (3-methoxy-6-ethyl-4-(3-( 4-( 4-methyl-l-homopiperazinyJ)-1-

piperidinylcarbonyl)acryloyl)phenoxy )methylcarbonylamino} benzothiazole, 

(7) 2-{ (3-methoxy-6-ethyl-4-(3-(4-methyl-l-piperazinyJ)acryloyl)­

phenoxy)methylcarbonylamino} benzothiazole, 

5 (8) 2-{ (2-trifluoromethyl-4-(3-( 4-hydroxy-1-piperazinyl)acryloyl)-

phenoxy )methylcarbonylamino} benzothiazole, 

(9) 2-{ (2-fluoro-4-(3-(2-( 4-methyl-l-piperazinyl)methyl-4-mo:rpholino-

carbonyl)acryloyl)phenoxy)methylcarbonylamino} benzothiazole, 

(10) 2-{ (2-methoxy-4-(3-(4-( 4-methyl- l-piperazinyl)-1-piperidinyl-

10 carbony l)acryloy l)phenoxy )methylcarbonylamino} benzothiazole, 

(11) 2-{ (2,3-dimethyl-4-(3-( 4-( 4-methyl-l-homopiperazinyl)-1-

piperidinylcarbonyl)acryloy l)phenoxy )methylcarbonylamino} benzothiazole. 

(12) 2-{ (3-methoxy-4-(3-(4-(3,4-dimethyl-l-piperazinyl)-l-piperidinyl­

carbonyl)acryloyl)phenoxy)methylcarbonylamino} benzothiazoJe. 

15 ( 13) 2-{ (3-methoxy-6-isopropyl-4-(3-( 4-methyl-1-piperazinyl)-

carbonyl)acryloyl)phenoxy)methylcarbony Jami no} benzothiazo1e, 

(14) 2-{ (2-methoxy-4-(3·( 4-(4-methyl-l-homopiperazinyl)-l­

piperidinylcarbonyl)acryloyl)phenoxy )methylcarbony lamino} benzothiazole, 

(15) 2-{(2-n-butyl-4-(3-(4-(4-metbyl-l-homopiperazinyl)-l-piperidinyl-

20 carbonyl)acryloyl)phenoxy)methylcarbonylamino }benzotbiazole, 

or a salt thereof. 

33. A protein kinase C inhibitor which comprises as an active 

ingredient a thiazole compound or a salt thereof as set forth in claim I. 

34. A process for preparing a thiazole compound as set forth in claim 

2S l, which comprises the following steps of 
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(a) reacting a compound of the formula (2): 

(Rs>m 

(-"){. I? ~· Jt-{ (2) ~(Z)5-A-C-N-(T)u-l(_))._R2 s 
5 wherein RI, R2, R4, R5, Z, m, s, T, u and A are the same as defined in claim 1, with 

a compound of the formula (3): 

) 
H?i--"J> (3) 

Rt lb~ 
0 

10 wherein Rllb is the same as defmed in claim l, or a compound of the formula (4): 

Pi 4 x-cR1s < > 

wherein RIS is a group: -CH=C(R11b)(COR16) (Rllb is the same as defined in 

claim l, and Rl6 is a hydroxy group or a lower alkoxy group), or a group: 

15 -C=C-COR 14 (R 14 is the same as defined in claim 1), and X is a halogen atom, to 

give a compound of the formula (la): 

(la) 

20 

wherein RI, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim 1, and 

R 15 is the same as defined above; 

(b) reacting a compound of the formula (lb): 
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(lb) 

s 
wherein Rl, R2, R4, RS, Rllb, Z, m, s, T, u and A are the same as defined in claim 1,, 

with a compoud of the formula (5): 

Rl7H (5) 

wherein Rl7 is the heterocyclic residues as defined for Rlla but having at least 

10 one -~ in the heterocyclic nucleus, to give a compoud of the formula (le): 

(le) 

15 

wherein Rl, R2, R4, RS, Rllb, Z, m, s, T, u and A are the same as defined in claim 1, 

and R17 is the same as defined above; 

(c) reacting a compound of the fonnula (10): 

20 
(10) 

-
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wherein Rl, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim 1, RIB 

is a lower alkoxy group, with a compound of the fonnula (12): 

R 16C-CHO (12) 
II 
0 

5 wherein R 16 is the same as defined above, to give a compound of the formula 

(Id): 

(Id) 

10 

wherein RI, R2, R4, R5, Z, m, s, T, u and A are the same as defined in claim 1 and 

Rl6 is the same as defined above; 

(d) reacting a compound of the formula (10): 

15 

(10) 

20 wherein Rl, R2, R4, RS, Z, m, s. T, uandA are the same as defined in cJaim 1, and 

RIB is the same as defined above, with a compound of the fonnula (20): 

R22CHO (20) 

wherein R22 is R22 is a 5- to IO-membered, saturated or unsaturated heteromono-

-:;;;. .... · 
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cyclic, heterobicyclic residue (said heterocyclic residue optionally having 1 to 3 

substituents selected from (i) a lower alkyl group; (ii) a group: 

-(B)1-NR12R13 (l is the same as defined above, Bis a group:-CO-A-(A is the 

same as defined above), a carbonyl group or a lower alkylene group, R12 and 

S R 13 are the same or different, and each are a hydrogen atom, a lower alkyl group, 

an amino-substituted lower alkyl group having optionally a lower alkyl 

substituent, or combine together with the adjacent nitrogen atom to which they 

bond to fonn a 5- to 12-membered saturated heteromonocyclic, heterobicyclic or 

hetero-sprio ring with or without being intervened with another nitrogen atom 

10 or an oxygen atom, said heterocyclic group may optionally have a substituent 

selected from a lower alkyl group, a lower alkoxycarbonyl group, a lower 

alkoxy-substituted lower alkyl group, an amino group having optionally a lower 

alkyl substituent and a hydroxy-substituted lower alkyl group); (iii) a lower 

alkoxycarbonyl group; (iv) a hydroxy~substituted lower alkyl group; (v) a 

15 pyridyl group being optionally sibstituted by a lower alkyl group having 

optionally a halogen substituent on the pyridine ring; (vi) a halogen-substituted 

lower alkyl group; (vii) a lower alkoxy group; (viii) a cycloalkyl group; {ix) a 

hydoxy group; (x) a tetrahydropyranyloxy-substituted. lower alkyl group; (xi) a 

pyrimidyl group; (xii) a lower alkoxy-substituted lower alkyl group; (xiii) a 

20 carboxyl group; (xiv) a phenyl-lower alkoxy group; (xv) a phenyl-lower alkyl 

group having optionally a lower alkylenedioxy substituent on the phenyl ring; 

(xvi) a lower alkanoyloxy group; and (xvii) a piperidinyl group having 

optionally a lower alkyl substituent on the piperidine ring, to give a compound 

of the formula (lb): 
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(lb) 

5 

wherein R 1, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim 1, and 

R18 and R22 are the same as defined above; 

(e) converting a compound of the fonnula (11): 

10 
{11) 

wherein R 1, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim l, and 

15 R20 is a lower alkoxy group, into a compound of the fonnula (Id'): 

20 

(Id') 

wherein Rl, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim l, and 

R 16a is a lower alkoxy group. in the presence of a basic compound, optionally 

followed by converting the compound (ld') into a compound of the formula 

(le): 
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(le) 

s 
wherein R 1, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim l, in 

the presence of an acid or a basic compound; 

(f) converting a compound of the formula (11): 

10 
<R5>m 1 

R 
fl lf4 N . 

(Z),-f'c-C--N-r:n.,J/... )-R2 (11) 

HC-c= C-C-R20 
I IT 
OH . O 

wherein R 1, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim l, and 

15 R20 is a lower alkoxy group, into a compound of the formula (lf): 

20 

(lf) 

wherein R 1, R2, R4, RS, Z, m, s, T, u, and A are the same as defined in claim 1, and 

R20 is the same as defined above, in the presence of an oxidizing agent, 

optionally followed by converting the compound (lt) into a compound of the 

formula (lg): 
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(Jg) 

5 

wherein R l, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim 1, in 

the presence of an acid or a basic compound; 

(g) reacting a compound of the fonnula ( 19): 

10 

(19) 

wherein Rl, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim 1, and 

15 R2l is a phenyl group, with a compound of the formula (20): 

· R22CHO (20) 

wherein R22 is the same as defined above, to give a compound of.the fo~ula 

(lb): 

20 

(lb) 

wherein RI, R2, R4, RS, Z, m, s, T, u and A are the same as defined in claim l, and 
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R22 is the same as defined above; 

(h) reacting a compound of the fonnula (23): 

5 wherein R3 is the same as defined in claim 1, with a compound of the fonnula 

(24): 

. Rl 

J_(T) . H 2 (24) 
. u--JZS))_R 

10 wherein Rl, R2, R4, T and u are the same as defined in claim 1, to give a 

compound of the fonnula (1): 

(1) 

15 wherein Rl, R2, R3, R4, T and u are the same as defined in claim l; 

20 

(i) reacting a compound of the formula (19a): 

(19a) 

wherein T, u, Rl, R2, R4, Z, RS and mare the same as defined in claim 1, and R2l is 

the same as defined above; and A' is a lower alkylene group, with a compound 

of the formula (44): 

OHC·COOH (44) 
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to give a compound of the fonnula (lq): 

(lq) 

wherein T, u, Rl, R2, R4, A', Z, RS and mare the same as defined in claim 1; 

(j) reacting a compound of the formula (54): 

(54) 

wherein R 1, R2, T. u and R4 are the same as defined in claim l, and R 18 is the 

same as defined above, with a compound of the formula {12): 

ft 
R16CCHO (12) 

wherein R 16 is the same as defined above, to give a compound of the formula 

(ls): 

(ls) 

wherein Rl, R2, T, u and R4 are the same as defined in claim 1, and Rl6 is the 

same as defined above, optionally followed by converting the compound (ls) 

into a compound of the formula (lt): 
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5 wherein R J, R2, T, u and R4 are the same as defined in claim 1; 

(k) reacting a compound of the formula (lu): 

(lu) 

10 

wherein Rl, R2, T, u, R4 and Rllb are the same as defined in claim 1, with a 

compound of the formula (5): 

R17H (5) 

wherein Rt 7 is the same as defined above, to give a compound of the formula 

15 (lv): 

20 wherein RI, R2. T, u, R4 and Rllb are the same as defined in claim 1, and Rl7 is 

the same as defined above; or 

(l): reacting a compound of the formula (54): 
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(54) 

5 wherein Rl, R2, T, u, R4 and R18 are the same as defined above, with a 

compound of the fonnula (20): 

R22CHO (20) 

wherein R22 is the same as defined above, to give a compound of the formula 

(lw): 

10 R1 
fl lf4 N--{ 

0 C'_N-t-N-(T)u-1(
5
)- R2 

R22-CH=CH-'~ 
(lw) 

wherein R 1, R2, T, u and R4 are the same as def med in claim 1, and R22 is the 

same as defined above. 


