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(57) ABSTRACT 
An object of the present invention is to provide compounds 
Which have antitumor activity and do not change cytomor 
phosis. Disclosed are compounds represented by formula (I) 
and a pharmaceutically acceptable salts and solvates thereof 
and pharmaceutical compositions comprising said com 
pounds: 

1 
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R5 IL 111 
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Wherein X and Z each independently represent CH or N; R1 
to R3 represent H, substituted alkoxy, unsubstituted alkoxy 
or the like; R4 represents H; R5 to R8 represent H, halogen, 
alkyl, alkoxy, alkylthio, nitro, or amino, provided that R5 to 
R8 do not simultaneously represent H; R9 and R10 represent 
H, alkyl, or alkylcarbonyl; and R11 represents alkyl, alkenyl, 
alkynyl, or aralkyl. 
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QUINOLINE DERIVATIVES AND QUINAZOLINE 
DERIVATIVES 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to quinoline deriva 
tives and quinaZoline derivatives having antitumor activity. 
More particularly, the present invention relates to quinoline 
derivatives and quinaZoline derivatives that are useful for 
the treatment of diseases such as tumor, diabetic retinopathy, 
chronic rheumatism, psoriasis, atherosclerosis, and Kaposi’s 
sarcoma. 

[0003] 2. BackgroundArt 

[0004] WO 97/ 17329 describes quinoline derivatives and 
quinaZoline derivatives having antitumor activity. WO 
97/ 17329, hoWever, discloses neither the effects of these 
quinoline derivatives and quinaZoline derivatives on cyto 
morphosis nor the compounds according to the present 
invention. 

1. Field of the Invention 

SUMMARY OF THE INVENTION 

[0005] The present inventors have found that a group of 
quinoline derivatives and quinaZoline derivatives has anti 
tumor activity and, at the same time, has no signi?cant effect 
on cytomorphosis. The activity of increasing the cell siZe 
may be regarded as activity of inducing tissue disorders. 

[0006] An object of the present invention is to provide 
compounds Which have antitumor activity and, at the same 
time, have no signi?cant effect on cytomorphosis. 

[0007] According to the present invention, there is pro 
vided a compound represented by formula (I) or a pharma 
ceutically acceptable salt or solvate thereof: 

(1) 
R6 R9 R10 

R5 111 111 
T \R“ 
o 

R1 o R8 

/ z 
R3 N/ 

Wherein 

[0008] X and Z each represent CH or N; 

[0009] R1, R2, and R3, Which may be the same or different, 
represent a hydrogen atom, C1_6 alkyl, C1_6 alkoxy, C2_6 
alkenyl, C2_6 alkynyl, nitro, or amino, Which C1_6 alkyl, C1_6 
alkoxy, C2_6 alkenyl, and C2_6 alkynyl are optionally substi 
tuted by a halogen atom; hydroxyl; C l_4 alkoxy; C 1_ 4 alkoxy 
carbonyl; amino on Which one or tWo hydrogen atoms are 
optionally substituted by C 1_ 4 alkyl optionally substituted by 
hydroxyl or C1_4 alkoxy; group Rl2R13N4C(=O)iOi 
wherein R12 and R13, Which may be the same or different, 
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represent a hydrogen atom or C1_4 alkyl Which alkyl is 
optionally substituted by hydroxyl or Cl_4 alkoxy; or group 
Rl4i(S)m- wherein R14 represents a saturated or unsatur 
ated three- to seven-membered carbocyclic or heterocyclic 
group optionally substituted by C1_4 alkyl and m is 0 or 1; 

[0010] R4 represents a hydrogen atom; 

[0011] R5, R6, R7, and R8, Which may be the same or 
different, represent a hydrogen atom, a halogen atom; Cl_4 
alkyl, C1_4 alkoxy, C1_4 alkylthio, nitro, or amino, provided 
that R5, R6, R7, and R8 do not simultaneously represent a 
hydrogen atom; 

[0012] R9 and R10, Which may be the same or different, 
represent a hydrogen atom, C1_6 alkyl, or C1_4 alkylcarbonyl, 
the alkyl portion of Which C1_6 alkyl or C1_4 alkylcarbonyl is 
optionally substituted by a halogen atom; Cl_4 alkoxy; 
amino Which is optionally substituted by C1_4 alkyl option 
ally substituted by C l_4 alkoxy; or a saturated or unsaturated 
three- to seven-membered carbocyclic or heterocyclic 
group; and 

[0013] R11 represents C1_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which C1_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 
each are optionally substituted by a halogen atom or C1_6 
alkoxy), or Rl5i(CH2)n- Wherein n is an integer of 0 to 4 
and R15 represents a saturated or unsaturated three- to 
seven-membered carbocyclic or heterocyclic group Which is 
optionally substituted by a halogen atom, Cl_6 alkyl, or Cl_6 
alkoxy and is optionally condensed With other saturated or 
unsaturated three- to seven-membered carbocyclic ring or 
heterocyclic ring to form a bicyclic ring. 

[0014] The compound according to the present invention 
is useful, for example, for the treatment of tumor, diabetic 
retinopathy, chronic rheumatism, psoriasis, atherosclerosis, 
Kaposi’s sarcoma, and solid tumor. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0015] Compound 
[0016] As used herein, the term “Cl_6 alkyl” and “Cl_6 
alkoxy” as a group or a part of a group respectively mean 
straight chain or branched chain alkyl and alkoxy having 1 
to 6, preferably 1 to 4 carbon atoms. 

[0017] As used herein, the term “C2_6 alkenyl” and “C2_6 
alkynyl” as a group or a part of a group respectively mean 
straight chain or branched chain alkenyl and alkynyl having 
2 to 6, preferably 2 to 4 carbon atoms. 

[0018] Examples of C1_6 alkyl include methyl, ethyl, 
n-propyl, isopropyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pen 
tyl, and n-hexyl. 

[0019] Examples of Cl_6 alkoxy include methoxy, ethoxy, 
n-propoxy, i-propoxy, n-butoxy, i-butoxy, s-butoxy, and 
t-butoxy. 

[0020] Examples of C2_6 alkenyl include allyl, butenyl, 
pentenyl, and hexenyl. 

[0021] Examples of C2_6 alkynyl include 2-propynyl, 
butynyl, pentynyl, and hexynyl. 

[0022] The term “halogen atom” means a ?uorine, chlo 
rine, bromine, or iodine atom. 
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[0023] The saturated or unsaturated three- to seven-mem 
bered carbocyclic or heterocyclic ring is preferably ?Ve- to 
seVen-membered, more preferably ?Ve- or six-membered, 
saturated or unsaturated carbocyclic or heterocyclic ring. 

[0024] Examples of saturated or unsaturated three- to 
seVen-membered carbocyclic groups include phenyl, cyclo 
heptyl, cyclohexyl, and cyclopentyl. 

[0025] The saturated or unsaturated three- to seven-mem 
bered heterocyclic ring contains at least one hetero-atom 
selected from oxygen, nitrogen, and sulfur atoms. The term 
“hetero-atom” used herein means an oxygen, nitrogen, or 
sulfur atom. Examples of saturated or unsaturated three- to 
seVen-membered heterocyclic groups include pyridyl, pip 
eridino, piperaZino, morpholino, imidaZolyl, triaZolyl, tetra 
Zolyl, oxaZolyl, thiaZolyl, pyrrolidinyl, and pyraZolyl. 

[0026] The saturated or unsaturated heterocyclic group, 
Which may be represented by R15 and R32, may be con 
densed With other saturated or unsaturated heterocyclic ring 
to form a bicyclic ring. Such condensed cyclic groups 
include naphthyl, indanyl, quinolyl, and quinaZolinyl. 

[0027] R1 preferably represents a hydrogen atom. 

[0028] R2 and R3 preferably represents optionally substi 
tuted C1_6 alkoxy. 

[0029] C1_6 alkyl, C1_6 alkoxy, C2_6 alkenyl, and C2_6 
alkynyl, Which may be represented by R1, R2, and R3, may 
be substituted by group Rl4*(S)m-. 

[0030] The carbocyclic or heterocyclic group, Which may 
be represented by R14, preferably represents a saturated or 
unsaturated ?Ve- or six-membered carbocyclic or heterocy 
clic group. The carbocyclic group more preferably repre 
sents phenyl. The heterocyclic group more preferably rep 
resents a saturated or unsaturated ?Ve-membered 

heterocyclic group containing one to four nitrogen atoms or 
a saturated or unsaturated six-membered heterocyclic group 
(preferably pyridyl) containing one or tWo hetero-atoms 
selected from nitrogen and oxygen atoms. More speci?cally, 
the hetero-atom constituting the six-membered heterocyclic 
group may be one nitrogen atom and one oxygen atom, or 
one or tWo nitrogen atoms. 

[0031] When In is 0 (Zero), i(S)m- represents a bond. 

[0032] The substituted Cl_6 alkoxy group, Which may be 
represented by R1, R2, and R3, preferably represents group 
R31i(CH2)p-Oi Wherein R31 represents a halogen atom, 
hydroxyl, C1_4 alkoxy, C1_4 alkoxycarbonyl, amino on Which 
one or tWo hydrogen atoms each are optionally substituted 
by Cl_4 alkyl optionally substituted by hydroxyl or Cl_4 
alllgoxy, group R12Rl3NiC(=O)4Oi wherein R12 and 
R are as de?ned in formula (I), or group Rl4i(S)m 
wherein R14 may be as de?ned in formula (I); p is an integer 
of l to 6, preferably 1 to 4, more preferably 1 or 2, 
particularly preferably 1. 

[0033] A group of preferred compounds represented by 
formula (I) include: 

[0034] compounds wherein R1 represents a hydrogen atom 
and R2 and R3 represent unsubstituted Cl_4 alkoxy, prefer 
ably methoxy; 

[0035] compounds wherein R1 represents a hydrogen 
atom, R2 represents substituted C1_4 alkoxy, preferably 
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group R31i(CH2)p-Oi, and R3 represents unsubstituted 
Cl4 alkoxy, preferably methoxy; and 

[0036] compounds wherein R1 represents a hydrogen 
atom, R2 represents unsubstituted Cl_4 alkoxy, preferably 
methoxy, and R3 represents substituted C1_4 alkoxy, prefer 
ably group R31i(CH2)p-Oi. 

[0037] Another group of preferred compounds represented 
by formula (I) include: 

[0038] compounds Wherein at least one of R5, R6, R7, and 
R8 represents a halogen atom, preferably a chlorine atom or 
a ?uorine atom; 

[0039] compounds Wherein at least one of R5, R6, R7, and 
R8 represents Cl_4 alkyl; 

[0040] compounds Wherein tWo of R5, R6, R7, and R8 
represent methyl and the remaining tWo represent a hydro 
gen atom; 

[0041] compounds Wherein at least one of R5, R6, R7, and 
R8 represents nitro, amino, C1_4 alkoxy, or C1_4 alkylthio; 

[0042] compounds Wherein R5, R7, and R8 represent a 
hydrogen atom and R6 represents a halogen atom, more 
preferably a chlorine atom or a ?uorine atom; 

[0043] compounds Wherein R5 and R6 represent C l_4 alkyl, 
more preferably methyl, and R7 and R8 represent a hydrogen 
atom; 

[0044] compounds Wherein R5 and R8 represent a hydro 
gen atom and R6 and R7 represent Cl_4 alkyl, more prefer 
ably methyl; and 

[0045] compounds Wherein R5, R7, and R8 represent a 
hydrogen atom and R6 represents Cl_4 alkyl, Cl_4 alkoxy, 
C alkylthio, nitro, or amino. 

14 

[0046] In R9 and R10, the saturated or unsaturated three- to 
seVen-membered carbocyclic or heterocyclic group as the 
substituent preferably represents a saturated or unsaturated 
?Ve- or six-membered carbocyclic or heterocyclic group. 

[0047] R9 and R10 preferably represent a hydrogen atom, 
methyl, ethyl, propyl, methoxymethyl, formyl, acetyl, ben 
Zyl, or phenetyl. 

[0048] Still another group of preferred compounds repre 
sented by formula (I) include: 

[0049] compounds Wherein R1, R9, and R10 represent a 
hydrogen atom; and 

[0050] compounds wherein R1 represents a hydrogen atom 
and any one of or both R9 and R10 represent a group other 
than a hydrogen atom. 

[0051] In group Rl5i(CH2)n- Which may be represented 
by R11, n is preferably an integer of 0 to 2, more preferably 
0 or 1. Preferred examples of R15 include an optionally 
substituted saturated or unsaturated six-membered carbocy 
clic group, more preferably phenyl, and an optionally sub 
stituted saturated or unsaturated six-membered heterocyclic 
group, more preferably pyridyl. 

[0052] The hetero-atom(s) constituting the six-membered 
heterocyclic group may more speci?cally consist of one 
nitrogen atom or one nitrogen atom and one oxygen atom. 
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[0053] A further group of preferred compounds repre 
sented by formula (I) include compounds Wherein X repre 
sents N or CH and Z represents CH. 

[0054] A still further group of preferred compounds rep 
resented by formula (I) include compounds represented by 
formula (la): 

la 
R24 R27 R28 ( ) 

| | 
23 

R N\"/N\R29 
O 

0 R26 

R21 R25 
\ X 

R22 N) 

Wherein 

[0055] X represents CH or N; 

[0056] R21 and R22, Which may be the same or different, 
represent unsubstituted C1_6 alkoxy or group R3 li(CH2)p 
0* wherein R31 represents a halogen atom, hydroxyl, C 1_ 4 
alkoxy, C1_4 alkoxycarbonyl, amino on Which one or tWo 
hydrogen atoms are optionally substituted by C1_4 alkyl 
optionally substituted by hydroxyl or C1_4 alkoxy, group 
R12Rl3NiC(=O)4Oi wherein R12 and R13, Which may 
be the same or different, represent a hydrogen atom or Cl_4 
alkyl Which alkyl is optionally substituted by hydroxyl or 
Cl’4 alkoxy, or group R14i(S)m- wherein R14 represents a 
saturated or unsaturated three- to seVen-membered carbocy 
clic or heterocyclic group optionally substituted by Cl_4 
alkyl and m is 0 or 1; and p is an integer of l to 6; 

[0057] R23, R24, R25, and R26, Which may be the same or 
different, represent a hydrogen atom, a halogen atom, Cl_4 
alkyl, Cl_4 alkoxy, C1_4 alkylthio, nitro, or amino, provided 
that R23, R24, R25, and R26 do not simultaneously represent 
a hydrogen atom; 

[0058] R27 and R2, Which may be the same or different, 
represent a hydrogen atom, C1_6 alkyl, or C1_4 alkylcarbonyl, 
the alkyl portion of Which C 16 alkyl or C l_4 alkylcarbonyl is 
optionally substituted by a halogen atom; C1_4 alkoxy; 
amino Which is optionally substituted by C1_4 alkyl option 
ally substituted by C l_4 alkoxy; or a saturated or unsaturated 
three- to seVen-membered carbocyclic or heterocyclic 
group; and 

[0059] R29 represents C1_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which C1_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 
each are optionally substituted by a halogen atom or Cl_4 
alkoxy), or R32i(CH2)q- Wherein q is an integer of 0 to 4 
and R32 represents a saturated or unsaturated siX-membered 
carbocyclic or heterocyclic group Which is optionally sub 
stituted by a halogen atom, C1_4 alkyl, or Cl_4 alkoxy and is 
optionally condensed With other saturated or unsaturated 
?ve- or six-membered carbocyclic ring or heterocyclic ring 
to form a bicyclic ring. 

[0060] R21 and R22 may represent unsubstituted Cl_6 
alkoxy, preferably methoxy. 
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[0061] Any one of R21 and R22 may represent unsubsti 
tuted C1_6 alkoxy, preferably methoxy and the other repre 
sents group R32i(CH2)p-Oi. 

[0062] In group R31i(CH2)p-Oi, p is preferably 1 to 4, 
more preferably 1 or 2, particularly preferably 1. 

[0063] A group of preferred compounds represented by 
formula (la) include: 

[0064] compounds Wherein at least one of R23, R24, R25, 
and R26 represents a halogen atom, preferably a chlorine 
atom or a ?uorine atom; 

[0065] compounds Wherein at least one of R23, R24, R25, 
and R26 represents Cl_4 alkyl; 

[0066] compounds Wherein tWo of R23, R24, R25, and R26 
represent methyl and the remaining tWo represent a hydro 
gen atom; 

[0067] compounds Wherein at least one of R23, R24, R25, 
and R26 represents nitro, amino, Cl_4 alkoxy, or C1_4 alky 
lthio; 

[0068] compounds Wherein R23, R25, and R26 represent a 
hydrogen atom and R24 represents a halogen atom, more 
preferably a chlorine atom or a ?uorine atom; 

[0069] compounds Wherein R23 and R24 represent Cl_4 
alkyl, more preferably methyl and R25 and R26 represent a 
hydrogen atom; 

[0070] compounds Wherein R23 and R26 represent a hydro 
gen atom and R24 and R25 represent C1_4 alkyl, more pref 
erably methyl; and 

[0071] compounds Wherein R23, R25, and R25 represent a 
hydrogen atom and R24 represents Cl_4 alkyl, Cl_4 alkoxy, 
Cl4 alkylthio, nitro, or amino. 

[0072] Another group of preferred compounds represented 
by formula (la) include compounds Wherein R27 and R28 
represent a hydrogen atom. 

[0073] Still another group of preferred compounds repre 
sented by formula (la) include compounds Wherein any one 
of or both R27 and R28 represent a group other than a 
hydrogen atom. 

[0074] In R32i(CH2)q- Which may be represented by 
R29, q is preferably an integer of 0 to 2, more preferably 0 
or 1. Examples of preferred R32 include optionally substi 
tuted phenyl and an optionally substituted saturated or 
unsaturated siX-membered heterocyclic group, more prefer 
ably pyridyl. The hetero-atom(s) constituting the six-mem 
bered heterocyclic group may more speci?cally consist of 
one nitrogen atom or one nitrogen atom and one oxygen 
atom. The saturated or unsaturated six-membered carbocy 
clic group or heterocyclic group, Which may be represented 
by R32, is preferably condensed With other saturated or 
unsaturated siX-membered carbocyclic ring or heterocyclic 
ring to form a bicyclic ring. 

[0075] A still further group of preferred compounds rep 
resented by formula (la) include: 

[0076] compounds Wherein 

[0077] X represents CH or N, 

[0078] R21 and R22 represent unsubstituted Cl_4 alkoxy, 
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[0079] R23, R25, and R26 represent a hydrogen atom, 

[0080] R24 represents a halogen atom, C1_4 alkyl, Cl_4 
alkoxy, or nitro, 

[0081] R27 and R28 represent a hydrogen atom, and 

[0082] R29 represents C1_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which Cl_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 
each are optionally substituted by a halogen atom or Cl_4 
alkoxy), or i(CH2)q-R32 Wherein q is an integer of 0 or 1 
and R32 represents phenyl, pyridyl, or naphthyl Which phe 
nyl, pyridyl, and naphthyl are optionally substituted by a 
halogen atom, C1_4 alkyl, or Cl_4 alkoxy; 

[0083] compounds Wherein 

[0084] X represents CH or N, 

[0085] R21 and R22 represent unsubstituted Cl_4 alkoxy, 

[0086] R23, R25, and R26 represent a hydrogen atom, 

[0087] R24 represents a halogen atom, Cl_4 alkyl, Cl_4 
alkoxy, or nitro, 

[0088] any one of or both R27 and R28 represent a group 
other than a hydrogen atom, and 

[0089] R29 represents C1_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which Cl_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 
each are optionally substituted by a halogen atom or Cl_4 
alkoxy), or i(CH2)q-R32 Wherein q is an integer of 0 or 1 
and R12 represents phenyl, pyridyl, or naphthyl Which phe 
nyl, pyridyl, and naphthyl are optionally substituted by a 
halogen atom, C1_4 alkyl, or Cl_4 alkoxy; 

[0090] compounds Wherein 

[0091] X represents CH or N, 

[0092] R21 and R22 represent unsubstituted Cl_4 alkoxy, 

[0093] R23, R25, and R26 represent a hydrogen atom, 

[0094] R24 represents a halogen atom, C1_4 alkyl, Cl_4 
alkoxy, or nitro, 

[0095] R27 represents a hydrogen atom, 

[0096] R28 represents a group other than a hydrogen atom, 
and 

[0097] R29 represents C1_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which Cl_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 
each are optionally substituted by a halogen atom or Cl_4 
alkoxy), or i(CH2)q-R32 Wherein q is an integer of 0 or 1 
and R12 represents phenyl, pyridyl, or naphthyl Which phe 
nyl, pyridyl, and naphthyl are optionally substituted by a 
halogen atom, C1_4 alkyl, or Cl_4 alkoxy; 

[0098] compounds Wherein 

[0099] X represents CH or N, 

an one 0 an re resents unsu st1tute [0100] y f R21 d R22 p b ' d 
Cl’4 alkoxy and the other represents group R32i(CH2)p 
0*, preferably R21 represents unsubstituted C1_4 alkoxy 
and R22 represents group R31i(CH2)p-Oi 

[0101] R23, R25, and R26 represent a hydrogen atom, 

[0102] R24 represents a halogen atom, C1_4 alkyl, Cl_4 
alkoxy, or nitro, 

[0103] 
[0104] R29 represents Cl_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which C1_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 

R27 and R28 represent a hydrogen atom, and 
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each are optionally substituted by a halogen atom or Cl_4 
alkoxy), or i(CH2)q-R32 Wherein q is an integer of 0 or 1 
and R32 represents phenyl, pyridyl, or naphthyl Which phe 
nyl, pyridyl, and naphthyl are optionally substituted by a 
halogen atom, C1_4 alkyl, or Cl_4 alkoxy; 

[0105] compounds Wherein 

[0106] X represents CH or N, 

[0107] any one of R21 and R22 represents unsubstituted 
Cl4 alkoxy and the other represents group R3li(CH2)p 
0*, preferably R21 represents unsubstituted Cl_4 alkoxy 
and R22 represents group R3li(CH2)p-Oi, 

[0108] R23, R25, and R26 represent a hydrogen atom, 

[0109] R24 represents a halogen atom, Cl_4 alkyl, Cl_4 
alkoxy, or nitro, 

[0110] any one of or both R27 and R28 represent a group 
other than a hydrogen atom, and 

[0111] R29 represents C1_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which C1_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 
each are optionally substituted by a halogen atom or Cl_4 
alkoxy), or i(CH2)q-R32 Wherein q is an integer of 0 or 1 
and R32 represents phenyl, pyridyl, or naphthyl Which phe 
nyl, pyridyl, and naphthyl are optionally substituted by a 
halogen atom, C1_4 alkyl, or Cl_4 alkoxy; 

[0112] 
[0113] X represents CH or N, 

[0114] any one of R21 and R22 represents unsubstituted 
Cl4 alkoxy and the other represents group R31i(CH2)p 
0*, preferably R21 represents unsubstituted C1_4 alkoxy 
and R22 represents group R31i(CH2)p-Oi, 

[0115] R23, R25, and R26 represent a hydrogen atom, 

compounds Wherein 

[0116] R24 represents a halogen atom, Cl_4 alkyl, Cl_4 
alkoxy, or nitro, 

[0117] R27 represents a hydrogen atom, 

[0118] R28 represents a group other than a hydrogen atom, 
and 

[0119] R29 represents C1_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which Cl_6 alkyl, C2_6 alkenyl, and C2_6 alkynyl 
each are optionally substituted by a halogen atom or Cl_4 
alkoxy), or i(CH2)q-R32 Wherein q is an integer of 0 or 1 
and R32 represents phenyl, pyridyl, or naphthyl Which phe 
nyl, pyridyl, and naphthyl are optionally substituted by a 
halogen atom, C1_4 alkyl, or C1_4 alkoxy; and 

[0120] compounds Wherein 

[0121] X represents CH or N, 

[0122] any one of R21 and R22 represents unsubstituted 
C alkoxy and the other represents group R31i(CH2)p 

14 21 - 0*, preferably R represents unsubstituted C1_4 alkoxy 
and R22 represents group R31i(CH2)p-Oi, 

[0123] R23 and R26 represent a hydrogen atom, 

[0124] R24 and R25 represent a halogen atom, Cl_4 alkyl, 
Cl4 alkoxy, or nitro, 

[0125] R27 and R28 represent a hydrogen atom, and 

[0126] R29 represents Cl_6 alkyl, C2_6 alkenyl, or C2_6 
alkynyl (Which C1_6 alkyl, C2_6 alkenyl, or C2_6 alkynyl each 
are optionally substituted by a halogen atom or C 1_ 4 alkoxy), 
or i(CH2)q-R32 Wherein q is an integer of 0 or 1 and R32 
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[0171] (157) N-{2-chloro-4-[(7- {3-[(2-hydroxyethyl) 
(methyl)amino ]propoxy} -6-methoxy-4 -quinolyl)oxy] 
phenyl} -N'-propylurea; 

[0172] (15 9) N-{2-chloro-4-[(6-methoxy-7-{[5 -(1H-1,2, 
3-triaZol-1-yl)pentyl]oxy}-4-quinolyl)oxy]phenyl}-N' 
propylurea; 

[0173] (160) N-[2-chloro-4-(7-{[4-(1H-1 -imidaZolyl)-bu 
toxy]-6-methoxy-4-quinolyl}oxy)phenyl]-N'-propylurea; 

[0174] (162) N-(2-chloro-4- {[6-methoxy-7-(2-mor 
pholino -ethoxy) -4 -quinaZolinyl]oxy}phenyl)-N'-(2,4-dif 
luoro-phenyl)urea; 

[0175] (163) N-(2-chloro-4- {[6-methoxy-7-(3 -mor 
pholino -propoxy)-4-quinaZolinyl]oxy}phenyl)-N'-(2,4 
di?uoro -phenyl)urea; 

[0176] (164) N-[2-chloro-4-(6-methoxy-7- {[3 -(4-methyl 
piperaZino)propoxy]-4-quinaZolinyl }oxy)phenyl]-N'-(2, 
4-di?uorophenyl)urea; 

[0177] (165) N-{2-chloro -4-[(7- {3-[(2-hydroxyethyl) 
(methyl)amino ]propoxy} -6-methoxy-4 -quinaZoliny 
l)oxy] -phenyl} -N'-(2,4-di?uorophenyl)urea; 

[0178] (168) N-(2-chloro-4- {[6-methoxy-7-(3 -mor 
pholino -propoxy)-4-quinolyl]oxy}phenyl) -N'-(2,4-dif 
luorophenyl) -2 -0 urea; 

[0179] (169) N-(2-chloro-4-{[6-methoxy-7-(3-pyridyl 
methoxy) -4-quinolyl]oxy}phenyl)-N'-(2,4-di?uorophe 
nyl) -urea; 

[0180] (170) N-[2-chloro-4-(6-methoxy-7-{[2-(1H-1,2,3 
triaZol-1-yl)ethoxy]-4-quinolyl}oxy)phenyl]-N'-(2,4-dif 
luorophenyl)urea; 

[0181] (184) N-(2-chloro-4-{[6-methoxy-7-(3 -piperidino 
propoxy) -4 -quinaZolinyl]oxy}phenyl)-N'-methylurea; 

[0182] (185) N-(2-chloro-4-{[6-methoxy-7-(3 -piperidino 
propoxy) -4 -quinaZolinyl]oxy}phenyl)-N'-ethylurea; and 
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[0183] (186) N-(2-chloro-4-{[6-methoxy-7-(4-pyridyl 
methoxy)-4-quinolyl]oxy}phenyl)-N'-(2,4-di?uorophe 
nyl)-urea. 

[0184] Examples of more preferred compounds according 
to the present invention include the following compounds: 
[0185] (62) N-{2-chloro-4-[(6,7-dimethoxy-4-quinaZoli 

nyl)-oxy]phenyl}-N'-propylurea; 
[0186] (142) N-(2-chloro-4-{[6-methoxy-7-(3-pyridyl 

methoxy)-4-quinolyl]oxy}phenyl)-N'-propylurea; and 
[0187] (169) N-(2-chloro-4-{[6-methoxy-7-(3-pyridyl 

methoxy)-4-quinolyl]oxy}phenyl)-N'-(2,4-di?uorophe 
nyl)-urea. 

[0188] The compounds according to the present invention 
may form pharmaceutically acceptable salts thereof. Pre 
ferred examples of such salts include: alkali metal or alka 
line earth metal salts such as sodium salts, potassium salts or 
calcium salts; hydrohalogenic acid salts such as hydro?uo 
ride salts, hydrochloride salts, hydrobromide salts, or 
hydroiodide salts; inorganic acid salts such as nitric acid 
salts, perchloric acid salts, sulfuric acid salts, or phosphoric 
acid salts; loWer alkylsulfonic acid salts such as methane 
sulfonic acid salts, tri?uoromethanesulfonic acid salts, or 
ethanesulfonic acid salts; arylsulfonic acid salts such as 
benZenesulfonic acid salts or p-toluenesulfonic acid salts; 
organic acid salts such as fumaric acid salts, succinic acid 
salts, citric acid salts, tartaric acid salts, oxalic acid salts, 
maleic acid salts, acetic acid salts, malic acid salts, lactic 
acid salts, or ascorbic acid salts; and amino acid salts such 
as glycine salts, phenylalanine salts, glutamic acid salts, or 
aspartic acid salts. 

[0189] Further, the compounds according to the present 
invention may form solvates (for example, hydrates). 

[0190] Production of Compounds 

[0191] The compounds according to the present invention 
may be produced, for example, according to scheme 1 and 
scheme 2. 
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[0192] Starting compounds necessary for the synthesis of 
the compounds according to the present invention may be 
commercially available, or alternatively may be produced 
according to a conventional process. For example, a 4-chlo 
roquinoline derivative may be synthesiZed by a conventional 
process as described in Org. Synth. Col. Vol. 3, 272 (1955), 
Acta Chim. Hung, 112, 241 (1983) or WO 98/47873. A 
4-chloroquinaZoline derivative may be synthesiZed by a 
conventional process as described in J. Am. Chem. Soc., 68, 
1299 (1946) or J. Am. Chem. Soc., 68, 1305 (1946). 

R1 o R8 

R4 

[0193] Alternatively, the 4-chloroquinaZoline derivative 
may be produced by a process Which comprises the steps of: 
(1) ?rst reacting a benZoic ester With formamide to prepare 
a quinaZolone derivative (see Production Example 34) and 
(2) then heating the 4-quinaZolone derivative using toluene 
or sulfolane as a solvent in the presence of phosphorus 
oxychloride (see Production Examples 35 and 36). The 
quinaZolone derivative is generally synthesized in the pres 
ence of a benZoic ester, sodium methoxide, formamide, and 
a solvent such as DMF or methanol. In the step (1), the 
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reaction proceeds in a system Where only the benZoic ester 
and formaldehyde are present. This is advantageous in that 
the synthesis can be carried out using a small number of 

starting compounds. The 4-quinaZolone derivative is gener 
ally halogenated by heating the quinaZolone derivative and 
phosphorus oxychloride. In this case, in many cases, due to 
high reactivity of the quinaZoline derivative, the in?uence of 
the solvent has caused the quinaZoline derivative to be 
returned to the starting compound and consequently made it 
impossible to complete the reaction. In the step (2), the 
reaction is completed in the presence of toluene or sulfolane, 
and, thus, this is advantageous from the vieWpoint of an 
increase in yield. 

[0194] Next, 4-chloroquinoline derivative or a corre 
sponding quinaZoline derivative is alloWed to act n nitro 
phenol in the presence of a suitable solvent or in the absence 
of a solvent to synthesiZe a 4-(nitrophenoxy)quinoline 

derivative or a corresponding quinaZoline derivative Which 

is then stirred in a suitable solvent, for example, N,N 
dimethylformamide, in the presence of a catalyst, for 
example, palladium hydroxide-carbon or palladium-carbon, 
in a hydrogen atmosphere to give a 4-(aminophenoxy)quino 
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line derivative or a corresponding quinaZoline derivative. 
Alternatively, a 4-chloroquinoline derivative or a corre 

sponding quinaZoline derivative may be alloWed to act on 

aminophenol in the presence of a base, for example, sodium 
hydride, to give a 4-(aminophenoxy)quinoline derivative or 
a corresponding quinaZoline derivative. 

[0195] Alternatively, the 4-(aminophenoxy)quinoline 
derivative or the corresponding quinaZoline derivative may 
also be produced by dissolving aminophenol in an aqueous 
sodium hydroxide solution and then subjecting the solution 
to a tWo-phase reaction With a solution of a 4-chloroquinaZo 

line derivative or a corresponding quinaZoline derivative in 
an organic solvent in the presence of a phase transfer catalyst 
or in the absence of a catalyst (see Production Examples 37 
and 38). In this reaction, for example, phenol remaining 
unreacted and a decomposition product of 4-chloroquinaZo 
line are left in the aqueous layer, While the target product is 
present in the organic layer. That is, the organic layer 
contains only the target product. Therefore, the post-treat 
ment is advantageously simple. Further, the production of 
N-alkylaminophenoxy-quinaZoline as a by-product can be 

advantageously suppressed. 
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[0196] The 4-(aminophenoxy)quinoline derivative or the 
corresponding quinaZoline derivative thus obtained may be 
reacted With an acid chloride or an acid anhydride in the 

presence of a base, followed by reduction, for example, With 
lithium aluminum hydride to introduce a substituent into R9 
(step 1A). 

[0197] Alternatively, the 4-(aminophenoxy)quinoline 
derivative or the corresponding quinaZoline derivative may 
be reacted With an aldehyde or a ketone to produce an imine, 
folloWed by reduction, for example, With sodiumboroncy 
anohydride to introduce a substituent into R9 (step 1B). 

[0198] The derivative With a substituent introduced into 
R is alloWed to act on an isocyanate derivative (O=C=Ni 
R11) by a conventional method (step 2), and a suitable 
alkylating agent (RlOHal) is alloWed to act in the presence of 
a base, for example, sodium hydride (step 3) to produce the 
compound of formula (1). 

Feb. 1, 2007 

[0199] Alternatively, R9 and R10 may also be introduced 
by alloWing a suitable alkylating agent (R9Hal, RlOHal) to 
act on a urea derivative, Wherein R9 and/or R1O represent a 
hydrogen atom, in the presence of a base, for example, 
sodium hydride (steps 5 and 7). 

[0200] The urea derivative, Wherein R9 and/or R1O repre 
sent a hydrogen atom, may be produced by alloWing an 
isocyanate derivative to act on the 4-(aminophenoxy)quino 
line derivative or the corresponding quinaZoline derivative, 
produced in scheme 1, according to a conventional method, 
or by adding a triphosgene to the 4-(aminophenoxy)quino 
line derivative or the corresponding quinaZoline derivative 
in the presence of a base, for example, triethylamine, and 
then reacting the mixture With a suitable alkylamine 
(RUNH2, RIORUNH) (steps 4 and 6). 

[0201] The derivative having a speci?c substituent at the 
7-position of the quinoline ring may be produced, for 
example, according to scheme 3. 
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-continued 

H0 

[0202] A suitable substituent (for example, benZyl) may be 
allowed to act on a commercially available 4'-hydroxyac 
etophenone derivative to protect the hydroxyl group, fol 
lowed by action of a nitrating agent (for example, nitric 
acid-acetic acid) to introduce a nitro group. 

[0203] The nitro group may be then reduced to an amino 
group Which is then reacted With a formic ester in the 
presence of a base to form a quinolone ring, folloWed by 
action of a chlorinating agent, for example, phosphorus 
oxychloride, to produce a 4-chloroquinoline derivative. 

[0204] The 4-chloroquinoline derivative thus obtained 
may be alloWed to act on aminophenol in the presence of a 
base, for example, sodium hydride, to produce a 4-(ami 
nophenoxy)quinoline derivative. 

[0205] The urea portion may be synthesiZed by alloWing 
an isocyanate derivative (O=C=NiR29) to act on the 
derivative thus obtained according to a conventional 
method, or by treating the derivative With triphosgene and 
then alloWing an aromatic amine or alkylamine (R29NH2) to 
act on the treated derivative. 

[0206] Next, the protective group (PG) for the hydroxyl 
group at the 7-position of the quinoline ring may be 

Base 
R22’ Hal 

or R22’ on 

(Mitsunobu 
reaction etc.) 

removed, folloWed by action of an alkyl halide (R22'Hal 
Wherein R22 represents an alkyl portion When R22 represents 
alkoxy) in the presence of a base, or by action of an alcohol 
derivative (RZZ'OH) according to a conventional method, for 
example, Mitsunobu reaction, to produce a compound, 
according to the present invention, having an alkoxy group 
at the 7-position of the quinoline ring. 

[0207] The alkyl halide used in the substitution reaction 
may be commercially available or produced according to a 
process described, for example, in J. Am. Chem. Soc., 1945, 
67, 736. 

[0208] The alcohol derivative used in the substitution 
reaction may be commercially available or produced accord 
ing to a process described, for example, in J. Antibiot. 
(1993), 46(1), 177 and Ann. Pharm. Fr. 1977, 35, 503. 

[0209] The derivative having a speci?c substituent at the 
6-position of the quinoline ring may be produced using 
3'-hydroxyacetophenone derivative as the starting com 
pound according to scheme 3. 

[0210] The derivative having a speci?c substituent at the 
7-position of the quinaZoline ring may be produced accord 
ing to scheme 4. 

ScherneA 
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[0211] The 2-amino-benZoic ester derivative may be pro 
duced by esterifying a 2-nitro-benZoic acid derivative syn 
thesized according to a method described, for example, in J. 
Med. Chem. 1977, 20, 146, for example, with dimethylsul 
furic acid in the presence of a base, for example, potassium 
carbonate and then reducing the nitro group, for example, 
with iron/acetic acid. 

[0212] Next, the compound thus obtained may be allowed 
to act on formamide in the presence of a base to form a 
4-quinaZolone ring, followed by action of a chlorinating 
agent, for example, phosphorus oxychloride, to produce a 
4-chloroquinaZoline derivative. 

[0213] The 4-chloroquinaZoline derivative thus obtained 
may be allowed to act on an aminophenol derivative in the 
presence of a base, for example, sodium hydride, to produce 
a 4-(aminophenoxy)quinaZoline derivative. 

[0214] The urea portion may be synthesized by allowing 
an isocyanate derivative (O=C=NiR29) to act on the 
derivative thus obtained according to a conventional 
method, or by treating the derivative with triphosgene and 
then allowing an aromatic amine or alkylamine (R29NH2) to 
act on the treated derivative. 
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[0215] Next, the protective group (PG) for the hydroxyl 
group at the 7-position of the quinaZoline ring may be 
removed, followed by action of an alkyl halide (R22'Hal 
wherein R22 represents an alkyl portion when R22 represents 
alkoxy) in the presence of a base, or by action of an alcohol 
derivative (RZZYOH) according to a conventional method, for 
example, Mitsunobu reaction, to produce a compound, 
according to the present invention, having an alkoxy group 
at the 7-position of the quinaZoline ring. 

[0216] The alkyl halide and the alcohol derivative used in 
the substitution reaction may be commercially available or 
produced according to a process described in the literature 
referred to in the description of scheme 3. 

[0217] The derivative having a speci?c substituent at the 
6-position of the quinaZoline ring may be produced using 
3-hydroxybenZaldehyde derivative as the starting compound 
according to scheme 4. 

[0218] Use of Compounds/Pharmaceutical Composition 

[0219] The compounds according to the present invention 
have inhibitory activity against tumor proliferation in vivo 
(see Pharmacological Test Example 4). 
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[0220] Further, the compounds according to the present 
invention inhibit in vitro the activation of MAPK (mitogen 
activated protein kinase) caused by stimulation of vascular 
endothelial cells With VEGF (vascular endothelial growth 
factor) (see Pharmacological Test Examples 1 and 2). Upon 
the stimulation of vascular endothelial cells With VEGF, 
MAPK is activated by a signal transmission system doWn 
stream of the receptor, and, consequently, an increase in 
phosphorylated MAPK is recogniZed (Abedi, H. and 
Zachary, 1., J. Biol. Chem., 272, 15442-15451 (1997)). The 
activation of MAPK is knoWn to play an important role in 
the groWth of vascular endothelial cells in angiogenesis 
(Merenmies, J. et al., Cell GroWth & Differ, 83-10 (1997); 
and Ferrara, N. and Davis-Smyth, T., Endocr. Rev., 18, 4-25 
(1997)). Therefore, the compounds according to the present 
invention have angiogenesis inhibitory activity. 

[0221] Angiogenesis at pathologic sites is deeply involved 
mainly in diseases, such as tumor, diabetic retinopathy, 
chronic rheumatism, psoriasis, atherosclerosis, and Kaposi’s 
sarcoma, and metastasis of solid tumors (Forkman, J. Nature 
Med. 1: 27-31 (1995); Bicknell, R., Harris,A. L. Curr. Opin. 
Oncol. 8: 60-65 (1996)). Therefore, the compounds accord 
ing to the present invention can be used in the treatment of 
diseases, such as tumor, diabetic retinopathy, chronic rheu 
matism, psoriasis, atherosclerosis, and Kaposi’s sarcoma, 
and metastasis of solid tumors. 

[0222] The compounds according to the present invention 
have no signi?cant in?uence on cytomorphosis (see Phar 
macological Test Example 3). Therefore, the compounds 
according to the present invention can be administered to 
living bodies With very excellent safety. 

[0223] According to the present invention, there is pro 
vided a pharmaceutical composition comprising the com 
pound according to the present invention. The pharmaceu 
tical composition according to the present invention may be 
used in the treatment of diseases, such as tumor, diabetic 
retinopathy, chronic rheumatism, psoriasis, atherosclerosis, 
and Kaposi’s sarcoma, and metastasis of solid tumors. 

[0224] Further, according to the present invention, there is 
provided a method for treating a disease selected from the 
group consisting of tumor, diabetic retinopathy, chronic 
rheumatism, psoriasis, atherosclerosis, and Kaposi’s sar 
coma, comprising the step of administering the compound 
according to the present invention, together With a pharrna 
ceutically acceptable carrier, to mammals. 

[0225] The compounds according to the present invention 
can be administered to human and non-human animals 
orally or parenterally by administration routes, for example, 
intravenous administration, intramuscular administration, 
subcutaneous administration, rectal administration, or per 
cutaneous administration. Therefore, the pharmaceutical 
composition comprising as an active ingredient the com 
pound according to the present invention is formulated into 
suitable dosage forms according to the administration 
routes. 

[0226] Speci?cally, oral preparations include tablets, cap 
sules, poWders, granules, and syrups, and parental prepara 
tions include injections, suppositories, tapes, and ointments. 

[0227] These various preparations may be prepared by 
conventional methods, for example, With commonly used 
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component, such as excipients, disintegrants, binders, lubri 
cants, colorants, and diluents. 

[0228] Excipients include, for example, lactose, glucose, 
corn starch, sorbit, and crystalline cellulose. Disintegrants 
include, for example, starch, sodium alginate, gelatin poW 
der, calcium carbonate, calcium citrate, and dextrin. Binders 
include, for example, dimethylcellulose, polyvinyl alcohol, 
polyvinyl ether, methylcellulose, ethylcellulose, gum arabic, 
gelatin, hydroxypropylcellulose, and polyvinyl pyrrolidone. 
Lubricants include, for example, talc, magnesium stearate, 
polyethylene glycol, and hydrogenated vegetable oils. 

[0229] In preparing injections, if necessary, for example, 
buffers, pH adjustors, stabiliZers, tonicity agents, and pre 
servatives may be added. 

[0230] The content of the compound according to the 
present invention in the pharmaceutical composition accord 
ing to the present invention may vary according to the 
dosage form. In general, hoWever, the content is 0.5 to 50% 
by Weight, preferably 1 to 20% by Weight, based on the 
Whole composition. 

[0231] The dose may be appropriately determined in con 
sideration of, for example, the age, Weight, sex, difference in 
diseases, and severity of condition of patients, and the 
preparation may be administered, for example, in an amount 
of 0.1 to 100 mg/kg, preferably 1 to 50 mg/kg. This dose is 
administered at a time daily or divided doses of several times 
daily. 

[0232] The compound according to the present invention 
may be administered in combination With other medica 
ment(s). In this case, the compound according to the present 
invention may be administered simultaneously With or after 
or before the administration of other medicament(s). For 
example, When the object disease is malignant tumor, the 
compound according to the present invention can be alloWed 
to act on target vascular endothelial cells to alloW the tumor 
to regress, folloWed by the administration of a carcinostatic 
agent to effectively eliminate the tumor. The type, admin 
istration intervals and the like of the carcinostatic agent may 
be determined depending upon, for example, the type of 
cancer and the condition of patients. This treatment method 
is true of diseases other than the malignant tumor. 

[0233] Furthermore, according to the present invention, 
there is provided a method for inhibiting the angiogenesis of 
target blood vessels, comprising the step of making the 
compound according to the present invention in contact With 
vascular endothelial cells of target blood vessels. Target 
blood vessels include blood vessels involved in feedings to 
tissues causative of diseases (for example, tumor tissues, 
retinopathy tissues, or rheumatism tissues). The compound 
according to the present invention may be brought into 
contact With the vascular endothelial cells, for example, by 
general administration (for example, intravenous adminis 
tration or oral administration), local administration (for 
example, percutaneous administration or intraarticular 
administration), or drug targeting using a carrier (for 
example, liposome, lipid microsphere, or polymeric forms 
of drugs). 
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EXAMPLES 

[0234] The present invention Will be described With ref 
erence to the following examples, though it is not limited to 
these examples only. 

Production Example 1 

2-Chloro-4-[(6,7-dimethoxy-4-quinolyl)oxy]aniline 
[0235] Sodium hydride (60 Wt %, 0.72 g) Was added to 
dimethyl sulfoxide (10 ml). The mixture Was stirred at 50° 
C. for 30 min and Was then cooled to room temperature. 
4-Amino-3-chlorophenol hydrochloride (1.61 g) Was added 
to the cooled mixture, and the mixture Was stirred at room 
temperature for 10 min. Next, 4-chloro-6,7-dimethox 
yquinoline (1.00 g) Was added thereto, and the mixture Was 
stirred at 100° C. overnight. Water Was added to the reaction 
solution, folloWed by extraction With chloroform. The chlo 
roform layer Was then Washed With a saturated aqueous 
sodium hydrogencarbonate solution and Was dried over 
anhydrous sodium sulfate. The solvent Was removed by 
distillation under the reduced pressure, and methanol Was 
added to the residue. The precipitated crystal Was collected 
by suction ?ltration to give 0.89 g (yield 60%) of the title 
compound. 

[0236] lH-NMR (CDC13, 400 MHZ): 6 4.05 (s, 3H), 4.05 
(s, 3H), 4.08 (s, 2H), 6.44 (d, J=5.4 HZ, 1H), 6.85 (d, J=8.5 
HZ, 1H), 6.93-6.96 (m, 1H), 7.15 (d, J=2.7 HZ, 1H), 7.41 (s, 
1H), 7.54 (s, 1H), 8.48 (<1, J=5.1 HZ, 1H) 

Production Example 2 

4-[(6,7-Dimethoxy-4-quinolyl)oxy]-2,3-dimethylaniline 

[0237] Sodium hydride (60 Wt %, 0.72 g) Was added to 
dimethyl sulfoxide (10 ml). The mixture Was stirred at 500 
C. for 30 min and Was then cooled to room temperature. 
4-Amino-2,3-dimethylphenol hydrochloride (1.55 g) Was 
added to the cooled mixture, and the mixture Was stirred at 
room temperature for 10 min. Next, 4-chloro-6,7-dimethox 
yquinoline (1 .00 g) Was added thereto, and the mixture Was 
stirred at 1000 C. overnight. Water Was added to the reaction 
solution, folloWed by extraction With chloroform. The chlo 
roform layer Was then Washed With a saturated aqueous 
sodium hydrogencarbonate solution and Was dried over 
anhydrous sodium sulfate. The solvent Was removed by 
distillation under the reduced pressure, and methanol Was 
added to the residue. The precipitated crystal Was collected 
by suction ?ltration to give 0.94 g (yield 65%) of the title 
compound. 

[0238] lH-NMR (CDC13, 400 MHZ); 6 2.07 (s, 3H), 2.15 
(s, 3H), 3.62 (s, 2H), 4.05 (s, 3H), 4.07 (s, 3H), 6.25 ((1, J=5.4 
HZ, 1H), 6.64 ((1, J=8.5 HZ, 1H), 6.83 ((1, J=8.5 HZ, 1H), 7.42 
(s, 1H), 7.64 (s, 1H), 8.42 ((1, J=5.4 HZ, 1H) 

Production Example 3 

4-[ (6,7-Dimethoxy-4 -quinolyl)oxy]-2, 5-dimethylaniline 

[0239] Sodium hydride (60 Wt %, 0.36 g) Was added to 
dimethyl sulfoxide (10 ml), and the mixture Was stirred at 
500 C. for 30 min and Was then cooled to room temperature. 
4-Amino-2,5-dimethylphenol (1.23 g) Was added to the 
cooled mixture, and the mixture Was stirred at room tem 
perature for 10 min. Next, 4-chloro-6,7-dimethoxyquinoline 
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(1.00 g) Was added thereto, and the mixture Was stirred at 
1000 C. overnight. Water Was added to the reaction solution, 
folloWed by extraction With chloroform. The chloroform 
layer Was then Washed With a saturated aqueous sodium 
hydrogencarbonate solution and Was dried over anhydrous 
sodium sulfate. The solvent Was removed by distillation 
under the reduced pressure, and the residue Was puri?ed by 
chromatography on silica gel by development With chloro 
form/acetone (1/ 1) to give the title compound. 

Production Example 4 

3 ,5 -Dichloro-4-[(6,7-dimethoxy-4-quinolyl)oxy]aniline 

[0240] Sodium hydride (60 Wt %, 0.36 g) Was added to 
dimethyl sulfoxide (10 ml), and the mixture Was stirred at 
500 C. for 30 min and Was then cooled to room temperature. 
4-Amino-2,6-dichlorophenol (1.59 g) Was added to the 
cooled mixture, and the mixture Was stirred at room tem 
perature for 10 min. Next, 4-chloro-6,7-dimethoxyquinoline 
(1.00 g) Was added thereto, and the mixture Was stirred at 
1000 C. overnight. Water Was added to the reaction solution, 
folloWed by extraction With chloroform. The chloroform 
layer Was then Washed With a saturated aqueous sodium 
hydrogencarbonate solution and Was dried over anhydrous 
sodium sulfate. The solvent Was removed by distillation 
under the reduced pressure, and the residue Was puri?ed by 
chromatography on silica gel by development With chloro 
form/acetone (1/ 1) to give 0.35 g (yield 22%) of the title 
compound. 

[0241] lH-NMR (CDC13, 400 MHZ); 6 3.84 (s, 2H), 4.05 
(s, 3H), 4.08 (s, 3H), 6.28 ((1, J=5.4 HZ, 1H), 6.74 (s, 2H), 
7.43 (s, 1H), 7.64 (s, 1H), 8.48 ((1, J=5.4 HZ, 1H) 

Production Example 5 

4-[(6,7-Dimethoxy-4-quinolyl)oxy]-2-nitroaniline 
[0242] Sodium hydride (60 Wt %, 0.54 g) Was added to 
dimethyl sulfoxide (15 ml), and the mixture Was stirred at 
700 C. for 30 min and Was then cooled to room temperature. 
4-Amino-3-nitrophenol (2.07 g) Was added to the cooled 
mixture, and the mixture Was stirred at room temperature for 
10 min. Next, 4-chloro-6,7-dimethoxyquinoline (1.50 g) 
Was added thereto, and the mixture Was stirred at 1000 C. for 
4 hr. Water Was added to the reaction solution, folloWed by 
extraction With chloroform. The chloroform layer Was then 
Washed With a saturated aqueous sodium hydrogencarbonate 
solution and Was dried over anhydrous sodium sulfate. The 
solvent Was removed by distillation under the reduced 
pressure, and the residue Was puri?ed by chromatography on 
silica gel by development With chloroform/acetone (1/ 1) to 
give 0.53 g (yield 23%) of the title compound. 

Production Example 6 

1 -[2-Amino -4-(benZyloxy)-5 -methoxyphenyl]- 1 - 
ethanone 

[0243] 1-(4-Hydroxy-3-methoxyphenyl)-1-ethanone (20 
g), potassium carbonate (18.3 g), tetra-n-butylammonium 
iodide (4.45 g), and benZyl bromide (17.3 ml) Were dis 
solved in N,N-dimethylformamide (300 ml), and a reaction 
Was alloWed to proceed at 1000 C. for one hr. The solvent 
Was removed by distillation under the reduced pressure, and 
Water Was added to the residue, folloWed by extraction With 
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ethyl acetate. The ethyl acetate layer Was dried over sodium 
sulfate. Next, the solvent Was removed by distillation under 
the reduced pressure. The residue and fuming nitric acid 
(12.47 ml) Were dissolved in acetic acid (120 ml), and a 
reaction Was alloWed to proceed at room temperature for 2 
hr. The reaction solution Was neutraliZed at 0° C. by the 
addition of an aqueous sodium hydroxide solution, folloWed 
by extraction With chloroform. The chloroform layer Was 
then dried over sodium sulfate. Next, the solvent Was 
removed by distillation under the reduced pressure. The 
residue Was dissolved in ethanol (1160 ml) and Water (120 
ml) With heating. Ammonium chloride (19.2 g) and Zinc 
(101.7 g) Were added thereto. The mixture Was heated under 
re?ux for 3 hr. The reaction solution Was ?ltered through 
Celite, folloWed by Washing With chloroform/methanol 
(3/ 1). The solvent Was removed by distillation under the 
reduced pressure, and the residue Was made alkaline With an 
aqueous sodium hydroxide solution, and the alkaline solu 
tion Was extracted With chloroform. The chloroform layer 
Was dried over sodium sulfate. The solvent Was removed by 
distillation under the reduced pressure, and the residue Was 
puri?ed by chromatography on silica gel by development 
With chloroform/ethyl acetate (10/ 1) to give 24.95 g (yield 
77%) of the title compound (3 steps). 

[0244] lH-NMR (CDC13, 400 MHZ); 6 2.51 (s, 3H), 3.84 
(s, 3H), 5.14 (s, 2H), 6.12 (s, 2H), 7.15-7.62 (m, 7H) 

Production Example 7 

7-(BenZyloxy)-6-methoxy-1 ,4-dihydro -4-quinolinone 

[0245] 1-[2-Amino-4-(benZyloxy)-5-methoxyphenyl]-1 
ethanone (24.95 g) Was dissolved in tetrahydrofuran (450 
ml), and sodium methoxide (24.87 g) Was added to the 
solution. The mixture Was stirred at room temperature for 
one hr. Ethyl formate (37.07 ml) Was then added thereto, and 
the mixture Was stirred at room temperature for 2 hr. Water 
(150 ml) Was then added thereto, and the mixture Was stirred 
overnight. The reaction solution Was adjusted to pH 4 by the 
addition of concentrated sulfuric acid at 0° C. Water Was 
added thereto, and the mixture Was extracted With chloro 
form. The chloroform layer Was dried over sodium sulfate. 
The solvent Was removed by distillation under the reduced 
pressure. The residue Was puri?ed by chromatography on 
silica gel by development With chloroform/methanol (10/ 1) 
to give 17.16 g (yield 66%) of the title compound. 

[0246] lH-NMR (DMSO-d6, 400 MHZ); 6 3.84 (s, 3H), 
5.19 (s, 2H), 5.97 (d, J=7.1 HZ, 1H), 7.09 (s, 1H), 7.28-7.51 
(m, 6H), 7.78 (d, J=7.3 HZ, 1H), 11.50-11.75 (br, 1H) 

Production Example 8 

7-(BenZyloxy)-4-chloro-6-methoxyquinoline 

[0247] Phosphorus oxychloride (14.19 ml) Was added to 
7-(benZyloxy)-6-methoxy-1 ,4-dihydro -4 -quinolinone 
(17.16 g), and the mixture Was heated under re?ux for one 
hr. The solvent Was removed by distillation under the 
reduced pressure. The residue Was dissolved in chloroform, 
and the solution Was made alkaline by the addition of an 
aqueous sodium hydroxide solution, folloWed by extraction 
With chloroform. The chloroform layer Was dried over 
sodium sulfate. The solvent Was removed by distillation 
under the reduced pressure, and the residue Was puri?ed by 
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chromatography on-silica gel by development With chloro 
form/acetone (10/ 1) to give 3.82 g (yield 21%) of the title 
compound. 

[0248] lH-NMR (CDC13, 400 MHZ); 6 4.06 (s, 3H), 5.32 
(s, 2H), 7.30-7.55 (m, 8H), 8.56 (d, J=4.9 HZ, 1H) 

Production Example 9 

4- {[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy} -2,5 - 
dimethylaniline 

[0249] Sodium hydride (60 Wt %, 1.17 g) Was added to 
dimethyl sulfoxide (25 ml), and the mixture Was stirred at 
60° C. for 30 min and Was then cooled to room temperature. 
Next, 4-amino-2,5-dimethylphenol (4.00 g) Was added 
thereto, and the mixture Was stirred at room temperature for 
10 min. 7-(BenZyloxy)-4-chloro-6-methoxyquinoline (4.36 
g) Was then added thereto. The mixture Was stirred for 22 hr 
before Water Was added to the reaction solution, folloWed by 
extraction With chloroform. The chloroform layer Was then 
Washed With a saturated aqueous sodium hydrogencarbonate 
solution and Was dried over anhydrous sodium sulfate. The 
solvent Was removed by distillation under the reduced 
pressure, and methanol Was added to the residue to prepare 
a suspension. The precipitated crystal Was collected by 
suction ?ltration to give 3.04 g (yield 52%) of the title 
compound. 

[0250] lH-NMR(CDC13, 400 MHZ); 6 2.05 (s, 3H), 2.16 
(s, 3H), 3.58 (s, 2H), 4.06 (s, 3H), 5.32 (s, 2H), 6.28 (<1, J=5.1 
HZ, 1H), 6.61 (s, 1H), 6.81 (s, 1H), 7.28-7.42 (m, 3H), 7.44 
(s, 1H), 7.49-7.54 (m, 2H), 7.63 (s, 1H), 8.39 (d, J=5.1 HZ, 
1H) 
[0251] Mass analysis, found (ESl-MS, m/Z): 401 (M++1) 

Production Example 10 

[0252] 4-{[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy}-2, 
5-dimethylaniline (300 mg) Was dissolved in chloroform (5 
ml). 2,4-Di?uorophenyl isocyanate (200 [1.1) Was then added 
to the solution, and the mixture Was stirred at 70° C. 
overnight. The reaction solution Was puri?ed by chroma 
tography on silica gel by development With chloroform/ 
acetone (75/25) to give 368 mg (yield 88%) of the title 
compound. 

[0253] lH-NMR (CDC13, 400 MHZ); 6 2.17 (s, 3H), 2.26 
(s, 3H), 4.06 (s, 3H), 5.33 (s, 2H), 6.29 (d, J=5.1 HZ, 1H), 
6.42 (s, 1H), 6.76-6.93 (m, 3H), 6.70 (s, 3H), 7.30-7.54 (m, 
7H), 7.60 (s, 1H), 8.04-8.12 (m, 1H), 8.44 (d, J=5.4 HZ, 1H) 

Production Example 11 

N-(4-{[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy} 
2,5-dimethylphenyl)-N'-(2-methoxyphenyl)-urea 

[0254] 4-{[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy}-2, 
5-dimethylaniline (300 mg) Was dissolved in chloroform (5 
ml). 2-Methoxyphenyl isocyanate (0.24 ml) Was then added 
to the solution, and the mixture Was stirred at 70° C. 
overnight. The reaction solution Was puri?ed by chroma 
tography on silica gel by development With chloroform/ 
acetone (75/25) to give 365 mg (yield 89%) of the title 
compound. 
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[0255] lH-NMR (CDC13, 400 MHZ); 6 2.17 (s, 3H), 2.28 
(s, 3H), 3.83 (s, 3H), 4.07 (s, 3H), 5.33 (s, 2H), 6.26 (s, 3H), 
6.29 (d, J=5.4 HZ, 1H), 6.86-7.06 (m, 4H), 7.12 (s, 1H), 
7.30-7.41 (m, 3H), 7.46 (s, 1H), 7.50-7.56 (m, 3H), 7.61 (s, 
1H), 8.11-8.16 (m, 1H), 8.43 (d, J=5.4 HZ, 1H) 

Production Example 12 

4- {[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy} -2 
chloroaniline 

[0256] Sodium hydride (60 Wt %, 320 mg) Was added to 
dimethyl sulfoxide (3.6 ml), and the mixture Was stirred at 
60° C. for 30 min and Was then cooled to room temperature. 
Next, 4-amino-3-chlorophenol hydrochloride (720 mg) Was 
added thereto, and the mixture Was stirred at room tempera 
ture for 10 min. 7-(BenZyloxy)-4-chloro-6-methoxyguino 
line (600 mg) Was then added thereto, and the mixture Was 
stirred at 105° C. for 22 hr. Water Was added to the reaction 
solution, folloWed by extraction With chloroform. The chlo 
roform layer Was then Washed With a saturated aqueous 
sodium hydrogencarbonate solution and Was dried over 
anhydrous sodium sulfate. The solvent Was removed by 
distillation under the reduced pressure, and methanol Was 
added to the residue to prepare a suspension. The precipi 
tated crystal Was collected by suction ?ltration to give 533 
mg (yield 66%) of the title compound. 

[0257] lH-NMR (CDC13, 400 MHZ); 6 4.05 (s, 3H), 4.08 
(s, 2H), 5.32 (s, 2H), 6.42 (d, J=5.1 HZ, 1H), 6.84 (d, J=8.5 
HZ, 1H), 6.93 (dd, J=2.4 HZ, 8.1 HZ, 1H), 7.14 (d, J=2.4 HZ, 
1H), 7.29-7.42 (m, 3H), 7.44 (s, 1H), 7.49-7.53 (m, 12H), 
7.55 (s, 1H), 8.45 (d, J=5.3 HZ, 1H) 

[0258] Mass analysis, found (ESl-MS, m/Z): 497 (M++1) 

Production Example 13 

N- (4-{[7-(BenZyloxy)-6-methoxy-4 -quinolyl]oxy} - 
2-chlorophenyl) -N'-(2,4-di?uorophenyl) -urea 

[0259] 4-{[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy}-2 
chloroaniline (260 mg) Was dissolved in chloroform (10 ml). 
2,4-Di?uorophenyl isocyanate (198 mg) Was then added to 
the solution, and the mixture Was stirred at room temperature 
for 2 hr. The reaction solution Was puri?ed by chromatog 
raphy on silica gel by development With chloroform/acetone 
(10/ 1) to give 337 mg (yield 94%) of the title compound. 

[0260] lH-NMR (CDC13, 400 MHZ); 6 4.04 (s, 3H), 5.32 
(s, 2H), 6.49 (d, J=5.1 HZ, 1H), 6.86-6.96 (m, 3H), 7.10-7.17 
(m, 2H), 7.22-7.28 (m, 1H), 7.28-7.41 (m, 3H), 7.45-7.53 
(m, 4H), 7.96-8.04 (m, 1H), 8.27 (d, J=9.0 HZ, 1H), 8.49 (d, 
J=5.4 HZ, 1H) 

[0261] Mass analysis, found (ESl-MS, m/Z): 562, 564 
(M++1) 

Production Example 14 

[0262] N-(4-{[7-(BenZyloxy)-6-methoxy-4-quinolyl] 
oxy} -2-chlorophenyl) -N'-(2,4-di?uorophenyl)urea (21 5 
mg) Was dissolved in dimethylformamide (11 ml). Palla 
dium-carbon (215 mg) Was added to the solution, and the 
mixture Was stirred in a hydrogen atmosphere at room 
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temperature overnight. Ethyl acetate (30 ml) Was added to 
the reaction solution, and the mixture Was then ?ltered 
through Celite. The solvent Was removed by distillation 
under the reduced pressure to give 174 mg (yield 96%) of 
the title compound. 

[0263] lH-NMR (DMSO-d6, 400 MHZ); 6 3.94 (s, 3H), 
6.47 (d, J=5.1 HZ, 1H), 7.01-7.11 (m, 1H), 7.18-7.36 (m, 
3H), 7.44-7.52 (m, 2H), 7.95 (s, 1H), 7.98-8.13 (m, 1H), 
8.23 (d, J=9.5 HZ, 1H), 6.50 (d, J=5.1 HZ, 1H), 8.81 (s, 1H), 
9.31 (s, 1H) 

[0264] Mass analysis, found (ESl-MS, m/Z): 472 (M++1) 

Production Example 15 

4- {[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy} -2,3 - 
dimethylaniline 

[0265] Sodium hydride (60 Wt %, 0.32 g) Was added to 
dimethyl sulfoxide (6 ml), and the mixture Was stirred at 
room temperature for 30 min. 4-Amino-2,3-dimethylphenol 
(1.10 g) Was then added thereto, and the mixture Was stirred 
at room temperature for 10 min. Next, 7-(benZyloxy)-4 
chloro-6-methoxyquinoline (1.20 g) Was added thereto, and 
the mixture Was stirred at 110° C. for 6 hr. A saturated 
aqueous sodium hydrogencarbonate solution Was added to 
the reaction solution, folloWed by extraction With chloro 
form. The chloroform layer Was dried over anhydrous mag 
nesium sulfate. The solvent Was removed by distillation 
under the reduced pressure, and the residue Was puri?ed by 
chromatography on silica gel by development With chloro 
form/acetone (6/ 1) to give 0.78 g (yield 49%) of the title 
compound. 

[0266] lH-NMR (DMSO-d6, 400 MHZ); 6 1.87 (s, 3H), 
1.96 (s, 3H), 3.97 (s, 3H), 4.78 (s, 2H), 5.23 (s, 2H), 6.12 (d, 
J=5.3 HZ, 1H), 6.54 (d, J=8.4 HZ, 1H), 6.69 (d, J=8.4 HZ, 
1H), 7.27-7.51 (m, 7H), 8.31 (d, J=5.3 HZ, 1H) 

Production Example 16 

[0267] 4-{[7-(BenZyloxy)-6-methoxy-4-quinolyl]oxy}-2, 
3-dimethylaniline (260 mg) Was dissolved in N,N-dimeth 
ylformamide (5 ml). 2,4-Di?uorophenyl isocyanate (121 
mg) Was then added to the solution, and a reaction Was 
alloWed to proceed at room temperature overnight. Metha 
nol Was added to the reaction solution, and the solvent Was 
removed by distillation under the reduced pressure. The 
residue Was Washed With methanol and Was collected by 
?ltration to give 219 mg (yield 61%) of the title compound. 

[0268] lH-NMR (DMSO-d6, 400 MHZ); 6 1.99 (s, 3H), 
2.17 (s, 3H), 3.90 (s, 3H), 5.24 (s, 2H), 6.18 (d, J=5.1 HZ, 
1H), 6.95-6.98 (m, 2H), 7.25-7.63 (m, 9H), 8.05-8.08 (m, 
1H), 8.34-8.36 (m, 2H), 8.79 (s, 1H) 

Production Example 17 

7-(BenZyloxy)-4-(3-?uoro-4-nitrophenoxy)-6-meth 
oxyquinoline 

[0269] 7-(BenZyloxy)-4-chloro-6-methoxyquinoline (300 
mg) and 3-?uoro-4-nitrophenol (785 mg) Were dissolved in 
chlorobenZene (3 ml), and the solution Was stirred at 130° C. 
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for 5 hr. Chloroform and an aqueous sodium hydroxide 
solution Were added to the reaction solution, and the mixture 
Was stirred for one hr. The reaction solution Was extracted 
With chloroform, and the chloroform layer Was dried over 
anhydrous magnesium sulfate. The solvent Was removed by 
distillation under the reduced pressure. The residue Was 
puri?ed by thin-layer chromatography on silica gel by 
development With hexane/ ethyl acetate (1/ 1) to give 197 mg 
(yield 47%) of the title compound. 

[0270] lH-NMR (DMSO-d6, 400 MHZ); 0 3.83 (s, 3H), 
5.25 (s, 2H), 6.91 ((1, J=5.1 HZ, 1H), 7.29-7.50 (m, 9H), 
8.18-8.23 (m, 1H), 8.56 ((1, J=5.1 HZ, 1H) 

Production Example 18 

4-(4-Amino-3 -fluorophenoxy)-6-methoxy-7-quinolinol 

[0271] 7-(BenZyloxy)-4-(3-?uoro-4-nitrophenoxy)-6 
methoxyquinoline (190 mg) Was dissolved in N,N-dimeth 
ylformamide (5 ml) and triethylamine (1 ml). Palladium 
hydroxide (40 mg) Was added to the solution, and the 
mixture Was stirred in a hydrogen atmosphere at room 
temperature overnight. The solvent Was removed by distil 
lation under the reduced pressure. The residue Was puri?ed 
by thin-layer chromatography on silica gel by development 
With chloroform/methanol (20/ 1) to give 75 mg (yield 56%) 
of the title compound. 

[0272] lH-NMR (DMSO-d6, 400 MHZ); 0 3.87 (s, 3H), 
5.11 (s, 2H), 6.29 ((1, J=5.1 HZ, 1H), 6.77-6.80 (m, 2H), 
6.93-6.99 (m, 1H), 7.19 (s, 1H), 7.40 (s, 1H), 8.31 ((1, J=5.1 
HZ, 1H), 10.03 (s, 1H) 

Production Example 19 

[0273] 4-(4-Amino-3-?uorophenoxy)-6-methoxy-7 
quinolinol (70 mg) Was dissolved in chloroform (1.5 ml) and 
N,N-dimethylformamide (1 ml). 2,4-Di?uorophenyl isocy 
anate (43 mg) Was then added to the solution, and a reaction 
Was alloWed to proceed at room temperature for 3 hr. 
Methanol Was added to the reaction solution. The solvent 
Was removed by distillation under the reduced pressure. The 
residue Was puri?ed by thin-layer chromatography on silica 
gel by development With chloroform/methanol (20/ 1) to 
quantitatively give the title compound. 

[0274] lH-NMR (DMSO-d6, 400 MHZ); 0 3.94 (s, 3H), 
6.47 ((1, J=5.1 HZ, 1H), 7.04-7.10 (m, 2H), 7.28-7.34 (m, 
2H), 7.47 (s, 1H), 8.05-8.15 (m, 2H), 8.30 (s, 1H), 8.43 ((1, 
J=5.1 HZ, 1H), 8.97-9.03 (m, 2H), 10.10 (s, 1H) 

Production Example 20 

4-Chloro-6-methoxy-7-quinolinol 

[0275] 7-(BenZyloxy)-4-chloro-6-methoxyquinoline (100 
mg), thioanisole (300 [1.1), and methanesulfonic acid (25 [1.1) 
Were dissolved in tri?uoromethanesulfonic acid (1 ml). The 
solution Was stirred at room temperature for 30 min. The 
solvent Was removed by distillation under the reduced 
pressure. The residue Was made neutral by the addition of an 
aqueous sodium hydroxide solution, and hexane Was added 

Feb. 1, 2007 

thereto to prepare a suspension. The crystal Was collected by 
suction ?ltration to give 53 mg (yield 75%) of the title 
compound. 

[0276] lH-NMR (DMSO-d6, 400 MHZ); 0 3.98 (s, 3H), 
7.33 (s, 1H), 7.36 (s, 1H), 7.47 ((1, J=4.9 HZ, 1H), 8.54 ((1, 
J=4.9 HZ, 1H), 10.37 (br, 1H) 

Production Example 21 

4-Chloro-6-methoxy-7-(2 -methoxyethoxy)quinoline 

[0277] 4-Chloro-6-methoxy-7-quinolinol (50 mg), potas 
sium carbonate (40 mg), tetra-n-butylammonium iodide (9 
mg), and 2-bromoethyl methyl ether (40 mg) Were dissolved 
in N,N-dimethylformamide (10 ml). The solution Was stirred 
at 70° C. overnight. The solvent Was removed by distillation 
under the reduced pressure. A saturated aqueous sodium 
hydrogencarbonate solution Was added to the residue, fol 
loWed by extraction With chloroform. The chloroform layer 
Was dried over sodium sulfate. The solvent Was removed by 
distillation under the reduced pressure. The residue Was 
puri?ed by chromatography on silica gel by development 
With hexane/acetone/dichloromethane (6/2/ 1) to give 47 mg 
(yield 74%) of the title compound. 

[0278] lH-NMR (CDC13, 400 MHZ); 0 3.49 (s, 3H), 
3.88-3.90 (m, 2H), 4.04 (s, 3H), 4.32-4.35 (m, 2H), 7.35 ((1, 
J=4.9 HZ, 1H), 7.40 (s, 1H), 7.43 (s, 1H), 8.57 ((1, J=4.9 HZ, 
1H) 

Production Example 22 

2-Chloro-4- {[(6-methoxy-7-(2 -methoxyethoxy)-4 
quinolyl]oxy}aniline 

[0279] Sodium hydride (60 Wt %, 153 mg) Was added to 
dimethyl sulfoxide (2 ml). The mixture Was stirred at 60° C. 
for 30 min and Was then cooled to room temperature. 
4-Amino-3-chlorophenol hydrochloride (343 mg) Was 
added thereto, and the mixture Was stirred at room tempera 
ture for 10 min. Next, a solution of 4-chloro-6-methoxy-7 
(2 -methoxyethoxy)quinoline (254 mg) in dimethyl sulfoxide 
(2 ml) Was added to the reaction solution, and the mixture 
Was stirred at 110° C. overnight. Water Was added to the 
reaction solution, folloWed by extraction With chloroform. 
The chloroform layer Was then Washed With a saturated 
aqueous sodium hydrogencarbonate solution and Was dried 
over anhydrous sodium sulfate. The solvent Was removed by 
distillation under the reduced pressure. The residue Was 
puri?ed by chromatography on silica gel by development 
With chloroform/acetone (7/3) to give the title compound. 

[0280] lH-NMR (CDC13, 400 MHZ); 0 3.49 (s, 3H), 
3.89-3.91 (m, 2H), 4.02 (s, 3H), 4.09 (s, 2H), 4.33-4.35 (m, 
2H), 6.43 ((1, J=5.4 HZ, 1H), 6.85 ((1, J=8.5 HZ, 1H), 
6.93-6.96 (m, 1H), 7.15 ((1, J=2.7 HZ, 1H), 7.41 (s, 1H), 7.52 
(s, 1H), 8.47 ((1, J=5.1 HZ, 1H) 

Production Example 23 

2-Chloro-4-[(6,7-dimethoxy-4-quinaZolinyl)oxy]aniline 
[0281] Sodium hydride (60 Wt %, 5.80 g) Was added to 
dimethyl sulfoxide (40 ml). The mixture Was stirred at 60° 
C. for 30 min and Was then cooled to room temperature. 
Next, 4-amino-3-chlorophenol hydrochloride (13.05 g) Was 
added thereto. The mixture Was stirred at room temperature 
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for 10 min. 4-Chloro-6,7-dimethoxyquinaZoline (8.14 g), 
Which is a chloroquinaZoline derivative synthesized by a 
conventional method as described, for example, in J. Am. 
Chem. Soc., 68, 1299 (1946) or J.Am. Chem. Soc., 68, 1305 
(1946), Was then added thereto. The mixture Was stirred at 
110° C. for 30 min. Water Was then added to the reaction 
solution, folloWed by extraction With chloroform. The chlo 
roform layer Was then Washed With a saturated aqueous 
sodium hydrogencarbonate solution and Was dried over 
anhydrous sodium sulfate. The solvent Was removed by 
distillation under the reduced pressure, and methanol Was 
added to the residue to prepare a suspension. The precipi 
tated crystal Was collected by suction ?ltration to give 9.13 
g (yield 76%) of the title compound. 

[0282] lH-NMR (CDC13, 400 MHZ); 6 4.05-4.08 (m, 8H), 
6.85 (d, J=8.5 HZ, 1H), 7.00 (dd, J=2.7 HZ, 8.8 HZ, 1H), 7.21 
(d, J=2.7 HZ, 1H), 7.32 (s, 1H), 7.52 (s, 1H), 8.64 (s, 1H) 

[0283] Mass analysis, found (ESl-MS, m/Z): 332 (M++1) 

Production Example 24 

N-BenZyl-N-(2,4-di?uorophenyl)amine 

[0284] Magnesium sulfate (5.59 g) and a minor amount of 
acetic acid Were added to a solution of 2,4-di?uoroaniline 
(2.37 ml) and benZaldehyde (2.36 ml) in methanol (46 ml). 
The mixture Was stirred at room temperature for 45 min. 
Sodium boron hydride (2.64 g) Was added thereto under ice 
cooling, and the mixture Was stirred at room temperature for 
one hr. The solvent Was removed by distillation under the 
reduced pressure. Water and ethyl acetate Were added to the 
residue. The mixture Was stirred and Was ?ltered through 
Celite. The organic layer Was extracted With ethyl acetate 
and Was dried over anhydrous sodium sulfate. The solvent 
Was removed by distillation under the reduced pressure. The 
residue Was puri?ed by chromatography on silica gel by 
development With hexane/acetone (30/1) to give 3.04 g 
(yield 60%) of the title compound. 

[0285] lH-NMR (CDC13, 400 MHZ); 6 4.34 (s, 2H), 
6.56-6.82 (m, 3H), 7.25-7.38 (m, 5H) 

Production Example 25 

Methyl 4-(benZyloxy)-5-methoxy-2-nitrobenZoate 

[0286] Commercially available methyl vanillate (50 g) 
and potassium carbonate (76 g) Were dissolved in N,N 
dimethylformamide (200 ml). BenZyl bromide (33 ml) Was 
added dropWise to the solution over a period of 10 min. The 
mixture Was stirred at room temperature overnight. Water 
(200 ml) Was added thereto, folloWed by extraction With 
ethyl acetate. Saturated brine Was then added to the organic 
layer, and the mixture Was extracted With ethyl acetate. 
Sodium sulfate Was added to the organic layer to dry the 
organic layer. Next, the organic layer Was ?ltered, and the 
solvent Was then removed by distillation under the reduced 
pressure. The residue Was dried through a vacuum pump to 
give 68 g of a White solid. Subsequently, 100 ml of acetic 
acid and 200 ml of nitric acid Were added under ice cooling. 
The mixture Was stirred for 8 hr, and Water Was then added 
thereto. The resultant solid Was then collected by ?ltration, 
Was thoroughly Washed With Water, and Was dried through a 

Feb. 1, 2007 

vacuum pump to give 74 g (yield 93%) of the title com 
pound. 

[0287] lH-NMR (CDC13, 400 MHZ); 6 3.90 (s, 3H), 3.98 
(s, 3H), 5.21 (s, 2H), 7.08 (s, 1H), 7.31-7.45 (m, 5H), 7.51 
(s, 1H) 

Production Example 26 

7-(BenZyloxy)-6-methoxy-3,4-dihydro-4-quinaZolinone 
[0288] Methyl 4-(benZyloxy)-5-methoxy-2-nitrobenZoate 
(15.0 g) Was dissolved in acetic acid (200 ml) at room 
temperature. Iron (poWder) (13.2 g) Was then added to the 
solution. The temperature of the mixture Was raised to 90° 
C., and the mixture Was then stirred for one hr. The resultant 
gray solid Was ?ltered through Celite, folloWed by Washing 
With acetic acid. Concentrated hydrochloric acid Was added 
to the mother liquor. The solvent Was then removed by 
distillation under the reduced pressure. This resulted in the 
precipitation of a solid. The solid Was collected by ?ltration, 
Was Washed With ethyl acetate and ether, and Was dried 
through a vacuum pump. Subsequently, chloroform and 
methanol Were added to the solid to prepare a suspension, 
and a 10% aqueous sodium hydroxide solution Was then 
added to dissolve the solid, folloWed by extraction With 
chloroform. After Washing With Water, the organic layer Was 
dried over sodium sulfate. Next, the organic layer Was 
?ltered, and the solvent Was then removed by distillation 
under the reduced pressure. The residue Was dried through 
a vacuum pump to give 9.5 g (yield 70%) of a crude product 
of methyl 2-amino-4-(benZyloxy)-5-methoxybenZoate. 

[0289] Methyl 2-amino-4-(benZyloxy)-5-methoxyben 
Zoate (650 mg) Was dissolved in N,N-dimethylformamide 
(15 ml) and methanol (3 ml). Formamide (0.46 ml) and 
sodium methoxide (373 mg) Were added to the solution. The 
mixture Was heated to 1000 C. and Was stirred overnight. 
The reaction solution Was cooled to room temperature, and 
10 ml of Water Was then added to the cooled reaction 
solution. The reaction solution Was neutraliZed With a 1 M 
aqueous hydrochloric acid solution to precipitate a solid. 
The solid Was collected by ?ltration, Was Washed With Water 
and ether, and Was then dried through a vacuum pump to 
give 566 mg (yield 87%) of the title compound. 

[0290] lH-NMR (DMSO-d6, 400 MHZ); 6 3.88 (s, 3H), 
5.25 (s, 2H), 7.23 (s, 1H), 7.33-7.49 (m, 6H), 7.97 (s, 1H), 
12.06 (br, 1H) 

Production Example 27 

7-(BenZyloxy)-4-chloro-6-methoxyquinaZoline 
[0291] Phosphorus oxychloride (515 ml) Was added to 
7-(benZyloxy)-6-methoxy-3,4-dihydro-4-quinaZolinone 
(400 mg) and diisopropylethylamine (0.3 ml), and the mix 
ture Was re?uxed for 20 min. The reaction solution Was 
cooled to room temperature. A 10% aqueous sodium 
hydroxide solution Was then added to the reaction solution, 
folloWed by extraction With chloroform. The organic layer 
Was dried over sodium sulfate. The organic layer Was 
?ltered, and the solvent Was then removed by distillation 
under the reduced pressure. The residue Was dried through 
a vacuum pump to give 420 mg (yield 99%) of the title 
compound. 

[0292] lH-NMR (CDC13, 400 MHZ); 6 4.08 (s, 3H), 5.34 
(s, 2H), 7.35-7.51 (m, 7H), 8.86 (s, 1H) 
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Production Example 28 

Methyl 5-(benZyloxy)-4-methoxy-2-nitrobenZoate 

[0293] Commercially available methyl 3-hydroxy-4 
methoxybenZoate (10 g) and potassium carbonate (23 g) 
Were dissolved in N,N-dimethylformamide (50 ml). BenZyl 
bromide (6.5 ml) Was added dropWise to the solution over a 
period of 10 min. The mixture Was stirred at room tempera 
ture overnight. Water (200 ml) Was added thereto, and the 
mixture Was extracted With ethyl acetate. Saturated brine 
Was then added to the organic layer, folloWed by extraction 
With ethyl acetate. Sodium sulfate Was added to the organic 
layer to dry the organic layer. Next, the organic layer Was 
?ltered, and the solvent Was then removed by distillation 
under the reduced pressure. The residue Was dried through 
a vacuum pump to give 8.4 g of a White solid. Subsequently, 
7.0 g of the solid Was placed in a ?ask, and 100 ml of acetic 
acid and 200 ml of nitric acid Were added thereto under ice 
cooling. The mixture Was stirred for 8 hr, and Water Was then 
added thereto. The resultant solid Was collected by ?ltration, 
Was thoroughly Washed With Water, and Was dried through a 
vacuum pump to give 7.9 g (yield 96%) of the title com 
pound. 

[0294] lH-NMR (CDC13, 400 MHZ); 6 3.89 (s, 3H), 3.96 
(s, 3H), 5.21 (s, 2H), 7.15 (s, 1H), 7.34-7.45 (m, 6H) 

Production Example 29 

6-(BenZyloxy)-7-methoxy-3,4-dihydro-4-quinaZolinone 

[0295] Methyl 5-(benZyloxy)-4-methoxy-2-nitrobenZoate 
(15.8 g) Was dissolved in acetic acid (200 ml) at room 
temperature. Iron (poWder) (13.9 g) Was then added to the 
solution. The mixture Was heated to 900 C. and Was stirred 
for one hr. The resultant gray solid Was ?ltered through 
Celite and Was Washed With acetic acid. Concentrated 
hydrochloric acid Was added to the mother liquor, and the 
solvent Was then removed by distillation under the reduced 
pressure to precipitate a solid. The solid Was collected by 
?ltration, Was Washed With ethyl acetate and ether, and Was 
dried through a vacuum pump. Subsequently, chloroform 
and methanol Were added to the solid to prepare a suspen 
sion, and a 10% aqueous sodium hydroxide solution Was 
then added to the suspension to dissolve the solid, folloWed 
by extraction With chloroform. The extract Was Washed With 
Water, and the organic layer Was then dried over sodium 
sulfate. Next, the organic layer Was ?ltered, and the solvent 
Was then removed by distillation under the reduced pressure. 
The residue Was dried through a vacuum pump to give 10.4 
g (yield 73%) of a crude product of methyl 2-amino-5 
(benZyloxy)-4-methoxybenZoate. 

[0296] Methyl 2-amino-5-(benZyloxy)-4-methoxyben 
Zoate (5.0 g) Was dissolved in N,N-dimethylformamide (150 
ml) and methanol (30 ml). Formamide (3.5 ml) and sodium 
methoxide (2.8 g) Were added to the solution. The mixture 
Was heated to 1000 C. and Was then stirred overnight. The 
reaction solution Was then cooled to room temperature, and 
10 ml of Water Was then added. The reaction solution Was 
neutraliZed With a 1 M aqueous hydrochloric acid solution to 
precipitate a solid. The solid Was collected by ?ltration, Was 
Washed With Water and ether, and Was then dried through a 
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vacuum pump to give 3.7 g (yield 76%) of the title com 
pound. 

[0297] lH-NMR (DMSO-d6, 400 MHZ); 6 3.92 (s, 3H), 
5.21 (s, 2H), 7.16 (s, 1H), 7.33-7.49 (m, 5H), 7.55 (s, 1H), 
7.99 (s, 1H), 12.06 (br, 1H) 

Production Example 30 

6-(BenZyloxy)-4-chloro-7-methoxyquinaZoline 
[0298] Phosphorus oxychloride (3.1 ml) Was added to 
6-(benZyloxy) -7 -methoxy-3 ,4-dihydro -4 -quinaZolinone (3 .5 
g) and diisopropylethylamine (11.5 ml). The mixture Was 
re?uxed for 20 min. The reaction solution Was cooled to 
room temperature, and a 10% aqueous sodium hydroxide 
solution Was then added to the cooled reaction solution, 
folloWed by extraction With chloroform. The organic layer 
Was dried over sodium sulfate. The organic layer Was 
?ltered, and the solvent Was then removed by distillation 
under the reduced pressure. The residue Was dried through 
a vacuum pump to give 2.9 g (yield 72%) of the title 
compound. 

[0299] lH-NMR (CDC13, 400 MHZ); 6 4.07 (s, 3H), 5.32 
(s, 2H), 7.35-7.53 (m, 7H), 8.86 (s, 1H) 

Production Example 31 

4-{[7-(BenZyloxy)-6-methoxy-4-quinaZolinyl]oxy} - 

2-chloroaniline 

[0300] 7-(BenZyloxy)-4-chloro-6-methoxyquinaZoline 
(30.0 g) and tetrabutylammonium chloride (13.9 g) Were 
dissolved in acetone (400 ml), and the solution Was stirred 
at room temperature. A solution of 4-amino-3 -chlorophenol: 
hydrochloride (36.0 g) in a 20% aqueous sodium hydroxide 
solution (64 ml) Was added thereto. The mixture Was then 
heated under re?ux for 3 hr. The reaction solution Was 
cooled to room temperature, and chloroform and Water Were 
added to the cooled reaction solution, folloWed by extraction 
With chloroform. The extract Was Washed With a saturated 
aqueous sodium hydrogencarbonate solution and saturated 
brine and Was then dried over anhydrous sodium sulfate. 
Next, sodium sulfate Was removed, and the solvent Was then 
removed by distillation. The residue Was Washed With 
methanol, and the Washed solid Was subjected to evapora 
tion to dryness in vacuo through a vacuum pump to give 36.6 
g (yield 90%) of the title compound. 

[0301] lH-NMR (DMSO-d6, 400 MHZ); 6 3.96 (s, 3H), 
5.34 (s, 2H), 6.86 (d, J=8.8 HZ, 1H), 7.00 (dd, J=2.7 HZ, 8.8 
HZ, 1H), 7.22 (d, J=2.7 HZ, 1H), 7.35-7.54 (m, 7H), 8.53 (s, 
1H) 

Production Example 32 

N-(4-{[7-(BenZyloxy)-6-methoxy-4-quinaZolinyl] 
oxy}-2-chlorophenyl)-N'-propylurea 

[0302] 4-{[7-(BenZyloxy)-6-methoxy-4-quinaZolinyl] 
oxy}-2-chloroaniline (12.2 g) Was dissolved in anhydrous 
chloroform. Triethylamine (8.4 ml) Was then added to the 
solution, and the mixture Was stirred at room temperature. 
Separately, triphosgene (4.5 g) Was dissolved in anhydrous 
chloroform (12 ml), and the solution Was added dropWise to 
the mixed solution. The mixture Was stirred at room tem 

perature for 20 min, and n-propylamine (4.9 ml) Was then 
added thereto, folloWed by stirring at room temperature for 
additional one hr to precipitate a White solid. This solid Was 














































































































































