30 June 20Q5% - 1 BENZOHETEROCYCLZC COVPOUNDS The present invention

rel ates ‘tg®navel antim crobial benzoheterocyclic conpounds38f JuRe 2P8Pnul a
[1): RA-0:X:600K R2 R3i [1J Rl wherein Rl is a cyclopropyl which may be
substitutEﬂfby 1 to 3 of substituents selected fromthe group consisting
of a. (l<owet) al kyl and a hal ogen atom a phenyl which may be substituted
by 1.to 3 of substituents selgcted fromthe group consisting of a (lower)
al koxy, a hal ogen atom and hydroxy onlphenyl ring, a (lower) al kyl which
may be substituted by a hal ogen atom a (lower) al kanoyl oxy or hydroxy, a
(lower) al kenyl or thienyl, R2 is a 5- to 9- nenbered saturated or
unsaturated heterocyclic ring which nmay be sustituted, R3 is hydrogen
atom a (lower) alkyl, or a halogen,atom-R4 is a (lower) alkyl or a

hal ogen atom R is hydmepgpennatrenootcerd lewarounky! . Rl and R3 nay be
taken together to formthe group CHFCHZ-O- R3T 30 June 2005 2 wherein
R31 is hydrogen atomor a (lower) alkyl, and Xis a

The present invention relates to novel
antimicrobial benzoheterocyclic compounds of the

formula [17]:

(1]

wherein R is a cyclopropyl which may be subétituted by 1 to
3 of substituents éelected from the group cdnsisting of a
flbwer) alkyl and a halogen atom, a phenyl which may be

| substituted by 1 to 3 of sabstituents selected from the
group consisting of a (lower) alkoxy, a héloéen atom and
hydroxy on phenyl ring, a (lower) alkyl which may Be
substituted bf a halogen atom, a (lowér) alkahoyioxy or
hydroxy, a (lowér) alkenyl or thienyl, R? is a 5- to 9—‘
membered saturated or unsaturated heterocyclic ring which

- may be sustituted, R3 is hydrogen atom, a (lower) alkyl, or
a halogen atom, R4 is a (lower) alkyl or a halogen atom, R
is hydrogen atom or a (lower) alkyl, R and Rr3 may be taken

~ togéther to form the group :

-CH-CH;-0-
g31



hal ogen at om prOV|ded that R3 and R4 are not S|nultaneousl halogen atom
and that when R3 is hydrogen atom R4 is a |ower alkyl, éo June 2005
pharmaceutically acceptable salts thereof. The benzoheterocyclrc conmpounds
of the-formula [1] and salts thereof have excellent antibacterial
‘activities against various gram positive and gram negative bacteria, and
are useful for the treatnent of various infectious diseases induced by -
various bacteria in human, other animgls and fish and are also useful as
an external antimcrobial. or disinfectant agent for nmedical instrunents or
the like. Prior art There are many literatures which disclose 4-
oxoqui nol i ne-3-carboxylic acid derivaties useful as anti- bacterial agents.
- Anong these literatures, European Patent Publication No. 178388 discl oses
1-cycl opr opyl -.7- pggera2|no- di hydr oqui nol i ne carboxylic acid derivatives of
“the for nm?‘fx:ed“l Gobrdreggn_atemppR @ (Nayerd wlkrlphapéi ¥ Rs as H or
benzy R3 is H _nethyl,

I
Omgalnoﬁégﬁﬂen 3mY P§°&¥dé8rt€atJ pdﬂg%élPéthPOﬁlFéFubEBPFE%ﬁibn
( Kokai ) N2 103 W 03%d that when R3 is hydrogen atom, R? is a

lower alkyl, and pharmaceutically acceptable salts thereof.

The benzoheterocyclic compounds of the formula [1]
and salts thereof have excellent antibacterial activities
against various gram positive and graﬁ-negative bacteria,
and are useful for the treatment of various infectious
diseases induced by various bacteria in human, other animals
and fish and are also useful as an external antimicrobial or
disinfectant agent for medical instruments or the 1ikg.

Prior art

There are ﬁany literaﬁurés which disclose 4-
oxoguinoline-3-carboxylic acid derivaties useful as anti-
bacterial agents. Among fhese literatﬁres, European Patent
Publication No. 178388 discloses l-cyclopropyl-7-piperazino-
dihydroquinoline céfboxylic acid derivatives of the formula:

o 1
| F COOR
CHg | l

R2-N N
VAN
R
wherein R1 is H or lower alkyl, R? is H, methyl, p-nitro(or
amiqg)—benzyl, rR3 is H, methyl, or aminomethyl, and Y is Cl

or PF.

Japanese Patent First Publication (Kokai) No.



3 469/1987 discloses 1-cycl opropyl -di hydroqui noli ne carbox g@o
derivatives of the formula: F OF COON R F wherein Ris s 85 PPﬁt Br
unsubsti tut ed pyrrolidinyl or piperazinyl. W 8606630 discl oses

1-cycl oal kyl -1, dihydro 4- oxoqui nol i ne-3-carboxylic acid derivatives of
the formila: O (- COOH YN R wherein RL is C3-C6 cycloalkyl, Yis
optional ly substituted 6-nmenbered aromatic group. U.S. Patent 4, 556 658
di scl oses 7-am no-I|-cycl o- propyl - 3- quinollne carboxylic acid derivatives
of the formula: 0O F COOH RL NN F wherein Rl and R2 are each
subst.ituted or unsubstituted

469/1987 discloses l-cyclopropyl-dihydroquinoline carboxylic

acid derivatives of the formula:

wherein R is substituted or unsubstituted pyrrolidinyl or
piperazinyl.

WO 8606630 discloses l-cycloalkyl-1,4-dihydro-4-
oxoquinoline?3—carboxyiic acid derivatives of the formula:

O
COOH

¢ | |
|
Rl

wherein Rl is C3~Cg cycloalkyl, Y is optionally substituted
‘6-membered aromatic group.

U.S. Patent 4,556,658 discloses 7-amino~l-cyclo-

propyl-3-quinoline carboxylic acid derivatives of the

formula:

wunt
“

wherein R and Rz‘are each substitutéd or unsubstituted
glkyl, or both may combine together with N atom to form a 5-

or 6-membered heterocyclic ring.



al kyl, or both may conbi ne together with Natomto forma 5- or 6-nenbered
heterocyclic ring. 30 June 2005 4 Belgian Patent 899399 di38cPy8es2005

| -cycl opropyl - 7- pi perazi nyl -di hydroqui nol i ne carboxylic acid derivatives
of the formula: O F/ COORN RNA Y whereinnRis H nethyl, or
p-nitro(or am no)-benzyl, Rl is H or lower alkyl, and Yis O, F, nethyl.
Simlar 1-substituted-7-heterocyclic group-substi- tuted di hydroqui noline
carboxylic acid derivatives are glgo_ di scl osed in other many literatures.
However, these known literatures do not disclose any conpound having an
al kyl substituent at 5-position. Summary of Invention According to a first
aspect, the present invention provides a conpound of the fornmula: R32 X4
D (X3 X2): wherein R32 is a lower alkyl group; Dis a carboxyl group; X2
is a halogen atom X3 is a halogen atom and X4 is a hal ogen atom 30 June
2005 -4a Belgian Patent 899399 discloses 1-cyclopropyl-7-

piperazinyl-dihydroquinoline carboxylic acid derivatives of

the formula:

wherein R is H, methyl, or p-nitro{or amino)-benzyl, R is Hm

or lower alkyl, and Y is Cl, F, methyl.
Similar l—-substituted'—?—heterocyclic group-substi-
tuted dihydroquinoline carboxylic acid derivatives are also ‘
. disclosed in other_ many literatures.
However, these known literatures do not disclose

any compound having an alkyl substituent at 5—pbsition.

Summary of Invention

According to a first aspect, the present invention provides a compound of the

formula;

R3
X¢ _ D

wherein R* is a lower alkyl group; D is a carboxyl group;

X? is a halogen atom; X° is a halogen atom; and X* is a halogen atom.



Brief Description of the Invention The object of the present invention is
to provide novel benzoheterocyclic conmpounds of the fornul 80 furgnd008alts
t her eof which have excellent antimcrobial activity and excellent
absorbability. Another object of 7 the invention is to provide a
pharmaceutical conposition containing as an active ingredient a conpound
of the formula [I] or a pharmaceuti_ggl.ly acceptable salt thereof, which is
useful for the treatnment of various infectious diseases. These and ot her
objects of the invention will be. apparent to persons skilled in the art
fromthe foll ow ng description. 30 June 2005 5 Detailed Description of
the I nvention The novel benzoheterocyclic conpounds of the present

invention have theiéormald idi &5 JEEHCR6 gp g and i ncl ude
pharmaceutical | y acceptable s ; specification, the term
"a hal ogen at onf Thénchikiels dd uard peesehlor hign PLAM Qe Qr ng%gg atom The
term"a cyclopropgl whi ch may be substituted by 1 to 3 ? substituents
sel ect BAVE} ofehReb gt otprroiisi stdmppunds af( kLbwerdraliky! [ andagghal ogen at ont

i ncl ud clopropyl . which may be substituted by 1 to 3 of substituents
selectgglggr%ﬂgfﬁggg?%ﬂﬁ‘65ﬁ§1§FFﬁdléﬂtaaQtimdgh©bthaimcbivbtﬁnched chain

Cl-Co gﬁgygxggflgnpq;:§§ t.qm._ such as cycl opropyl,
2-fluoro-1-cyc opropy?, éh%§#¥i5¥fl-@98F85¥oﬁ93?cg-%Foﬁﬁel- cycl opropyl,
2-1 odoihvEeyEL ORI PPYEo é%é%ﬂ@é3glgﬂgihéceutical composition

containing as an active ingredient a compound of the formula

[1] or a pharmaceutically acceptable salt thereof, which is

useful for the treatment of various infectious diseases.

These and other objects of the invention will be. apparent to

persons skilled 'in the art from the fbllowing description.



cycl opropyl, 2,2-dibrono-I|-cyclopropyl, 2,2, 3- trlchloro I- cycl opropyl,
2- et hyl -1 - cycl opr opyl , 2-ethy|-|-cyc|opropy| 2- propyl-l-é@bﬂ@mﬁoé?DS

2-butyl-1-cycl opropyl, 2-pentyl-1I- cyclopropyl, 2- hexyl -1 -cycl opropyl,
2,2-dinmethyl-1- cyclopropyl, 2,3-dinethyl-i-cyclopropyl, 2,2,3-trimnethyl-|
cycl opropyl, 2-fluoro-3-nethyl-I-cyclopropyl, 2,2-diethyl-Il- cyclopropyl,

2-met hyl - 3-propyl -1 -cycl opropyl, and the like. The term"a (Il ower) alkyl™

i ncl udes straight chain or branched chain.d-C6 al kyl, such as nethyl,
ethyl, -propyl, isopropyl, butyl, tert-butyl, pentyl, hexyly etc. The term
"a 5- to 9-nmenbered saturated or unsaturated heterocyclic ring which may
be substituted" 30 June 2005 6 denotes a 5- to 9-nenbered saturated or
unsaturated heterocyclic ring which may be substituted by a (| ower)

al kyl ; a cycl oal kyl; a phenyl (lower) alkyl in which phenyl ring nmay be
substituted by a |o&ﬁ&a#QQQnQPSCﬁﬂm¢G00rOﬁnthg Imvenghianyl which may be-
substituted by a halo en aton1or a Iomeriéalkyl optlonally substituted by

1 to 3 of hal ogen ZWIeteéOEVB ‘F)C%‘W“qﬁa\ﬁ Fheto 3
substitu I ro drox an anlno
whi ch na %S?sﬁ sfﬁ%?tedd % (Itg'welr‘rL rmP ?'{L % tongd b

cycl oal kYde)r1&id%ﬁaﬂé@%@@aQQQylacc@pt%ﬂ)i\?\%:%%]l mﬂ%ﬁ% 2 hal ogen

atom a (lower) alkynyl; a (Iower) "al kanoy stituted by 1
to 7 of hal ogen atbmsthe s(plamdﬁﬁ):aallbamytﬁarb@fm"ﬁmﬁlﬂﬁe]n ol

substituents selected fromthe group consisting of a hal ogen
includes fluorine, chlorine, bromine or iodine atom.

The term "a cyclopropyl which may be substituted
by 1 to 3 of substituents selected from the group consisting.
of a (lower) alkyl and a halogen atom" includes cyclopropyl
which may be substituted by 1 to 3 of substituents selected
from the group consisting ©of a straight chain or branched
Chain C,-=Cq alkyl_and a halogen atom, such as.cyclopropyi,
2—f1uor071—cyclopropyl, 2—chloro-l-cycloprbbyl, 2-bromo—-1i-
c&clopropyl, 2-iodo-1l-cyclopropyl, 2,2-dichloro-1-
cyclopropyl,'2,2—dibromd-1~¢yclopropyl, 2,2,3-trichloro-1-

cyclopropyl, 2—methyl—l~cyclopropyl, 2-ethyl-l-cyclopropyl

-

2—pr0pyl~1—cyclopropyi; 2-butyl-1l-cyclopropyl, 2-pentyl-1-
cyclopropyl, 2-hexyl-l-cyclopropyl, 2,2-dimethyl-1-

cyclopropyl, 2,3-dimethyl—1?cyclopropyl, 2,2,3-trimethyl-1-.

cyclopropyl, 2-fluoro-3-methyl-l-cyclopropyl, 2,2-diethyl-1-

cyclopropyl, 2-methyl~3-propyl-l-cyclopropyl, and the like.
The term "a (lower) alkyl® iﬁcludes straight chain

or branched chainﬂcl—cﬁ alkyl, such as methyl, ethyl,

propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl, etc.
The term “a 5- to 9-membered saturated or

unsaturated heterocyclic ring which may be substituted"



atom and a carboxy; a (lower) al koxycarbonyl; an am nocarbonyl which may
be substituted by a (lower) alkyl; a phenyl (I ower)al koxycaPBodyre 305

am no( | ower) al kanoyl which my be substituted by a

phenyl (| ower) al koxycarbonyl; a (I ower) al koxycarbonyl (I ower)al kyl; a

car boxy(l ower)al kyl ; an anilinocarbonyl (I ower)al kyl; an am no which may be
substituted by a (lower) alkyl, a phenyl (lower)al kyl, a (|ower)

al koxycarbonyl or a (| ower) aIkanoyL;Ghydroxy; a (lower) alkylsulfonyl

whi ch may be substituted by 1 to 3 of ° hal ogen atons; phthalide; a

2(5H) -furanone which may be substituted by 1 or 2 of hal ogen atons; a

sul fo(lower)al kyl; oxo; a-(lower) alkoxy; a (lower) alkenyl; a hal ogen
atom a 30 June 2005 7 (lower) al kanoyl oxy; a 2-oxo-I|, 3-di oxol enenet hyl
whi ch may be substituted by phenyl or a (lower) alkyl; a cycloal kyl am no;
a 2- oxo- Bedogiesx 8l Enehet fyhembaredhsaturated be smissttivtratted by phenyl or a
(1 oner) glkyl; a éLome[) al kylthio; or thio, and includes nore.

speci fi cAEMYIECYCY16- RbhB e tCh shay e dubstifwd@cubat @d (Rewerdcyclic rings
whi ch na substituted by 1 to 3 of substituents selected fromthe group
consisti%&agfl'ag § Fg?%ﬂ¥y%ha?ﬁpQﬁ“%&aﬁ%ﬁ@ﬁ“cﬁi%ﬁlcfpcﬁhéFﬁyPPEQYEB-CB
cycl oal kylijnga epyl i 40 i r y substjtuted_by a

st rai ght cﬁgiﬁagrB%ri%%%ghk%%%?dggi£ggﬂ%g]f&g%fgﬁiP?%rgrggn%ﬁénghdathe

al kyl ropaenyilswaighrahghbe €hed i Qitdy aichethabalen Geo@Bozl ky!; a phenyl
in which phenyl ring may be substituted by a hal'ogen atomor by a
: (lower) alkyl optionally substituted by 1 to 3 of halocgen

" atoms; a pyridyl; a (lower) alkyl having 1 to 3 substituents
selected from the group consisting of hydroxy, an amino
which may be substituted by a (lower) alkyl, é (lower)
alkanojl, a cycloaikyl or a (lower) alkoxycarbonyl, a
{;owe;) alkoxy and a halogen atom; a (lower) alkynyl; a
(léwer) alkanoyl which may be substituted by 1 to 7 of
halogen atoms; a (lower) alkenylcarbonyl having 1 to 3
substituents selected from the group consisting of a halogen
atom and a carboxy; a (lower) alkoxybafbﬁnyl; an
aminocarbonyl which may be substitutéd by a (lower) algyl: a
phenyl(lower)alkoxycarbonyl; an amino(lower)aikanoyl-which
may be substituted by a phenyl{lower)alkoxycarbonyl; a

“{lower) alkoxycarbonyl(lower}alkyl;: a carboxy(iower)alkyl;
an anilinocarbonyl(lower)alkyl; an amino which méy be
substituted by a (lower) alkyl, a phenyl(lower}élkyl, a
(lower) alkoxycarbonyl or a (lower) alkanoyl; hydroxy; a
(lower) alkylsulfonyl which may be substituted by 1 to 3 of
halogen atoms; phthalide; a 2(5H)-furanone which may be
substituted by 1 or 2 of halogen atoms; a sulfo{lower)alkyl;

ox0; a (lower) alkoxy: a (lower) alkenyl; a halogen atom; a



straight chain or branched chain Cl1-C6 al kyl which may be substituted by 1

to 3 of halogen atonms; a pyridyl: an amino which may be suB$t iFpeedOBy 1
or 2 substituents selected fromthe group consiting of hydroxy, a straight
chain or branched chain C-C6 al kyl, a straight or branched chain Cl- C6
al kanoyl, a C3-C8 cycl oal kyl and a straight chain or branched chain

(C1- Co6) al koxy-carbonyl; a straight chain or branched chain Cl-C6 al kyl
having 1 to 3 of substituents selected fromthe group consisting of a
straight chain or branched chain Cl- al koxy group and a hal ogen atom .a
straight chain or branched chain C2-C6 al kynyl; a straight chain or
branched chain Cl-C6 al kanoyl which may be 30 June 2005 8 substituted by
1 to 7 of halogen atons; a straight chain or branched chain

(C2-C. 6) al kenyl - carbonyl substituted by 1 to 3 of hal ogen atons or
carboxy; &lQWEL) ghtkanulexsr B 2nekedl . 3hdi oxqiChe@B)thyRoxpicar magyl ; an

am nocar bony| i.ch be  substituted by 1 or 2 of a straight chain or
branchedb%)%a?lh%t-%?‘%lqé’ylpw&p?raaph%‘?\%%ﬁ Iebk¥ddr Fonyl in whi ch al koxy
moi ety i Se@-Bld B «chai ~hranched. chajn Cl-C6..al koxy; a _straight
chain or %f%nche&%%ﬁgﬁggc%¥%g°§ﬁi%éalgéﬁﬁﬁ'e%ﬁﬁ%: Y L38y "oe ¥BAGR PR¥ted by a
phenyl al koxyoasoiny tdd) B ighiz ndh KXy bl Yy | st rai hai n or
branched chain Cl-C6 aI&%ﬂiﬁl gn alkgxggar o%fﬁgﬁﬁylaiéq%hfgﬁ al koky and
al kyl noi&tkwkthiare at rtaiight chain or branched chain Cl-C6 al koxy and

al kyl, respectively; a carboxyal kyl in which alkyl noiety is a straight
chai n or ¥ancHERdgfainerel spgcalflighllansanid i9vmembered saturated or

unsaturated heterocyclic rings which may be substituted by 1
to 3 of substituents selected from the group consisting of a
~straight chain or branched chain Cy—Cg alkyl: a C3-Cg
cycloalkyl; a phenylalkyl in which phenyl ring may be
substituted by a ‘straight chéin or branched chain Cy~Cg
alkoxy, nitro or ;mino and the alkyl moiety is a straight
rchain or branched chaiﬁocl—cﬁ alkyl; a phenyl in which
phenyl ring may be substituted by a halogen atom or by a
straight chain or branched chain C,-Cg alkyl which may be
substituted by 1 to 3 of halogen atoms; a pyridyl; an amino
which may be substituted by 1 or 2 substituents selected
from the group consiting of hydroxy, a straight chain or

~ branched chain Cl—CG alkyl, a straight or branched chain Cl—
Cg alkanoyl, a'C3—C8 cycloalkyl and a straight chain or
branched chain (Cl-cs)alkoxy—carbonyl; a straight chain or
branched chain C,—Cg alkyl having 1 to 3 of substituents
selected from the group coﬁsisting of a straight chain or
~branghed chain C,1-Cg alkoxy group and a halogen atom; a
straight chain or branched chain Cyo-Cg alkynyl; a straight

¢hain or branched chain €1-C4 aikanoyl which may be



carbonyl al kyl in which alkyl nmoiety is a straight chain or branched chain
Cl-C6 al kyl; an amino which may be.substi- tuted by 1 or 2 80 duser gPght
chain or branched chain Cl-C6 alkyl, a phenylal kyl in which al kyl noiety
is a straight chain or branched chain Cl1-C6 al kyl, a straight chain or
branched chain (Cl-C6)al koxy-carbonyl, or a straight chain or branched
chain Cl-C6 al kanoyl; hydroxy; a straight chain or branched chain Cl-C6

al kyl sul fonyl which may be substitutegl by 1 to 3 of hal ogen atons,
pht hal i de; a 2(5H)- furapone which, may be substituted by 1 or 2 of hal ogen
‘atons; a sulfoal kyl in which alkyl noiety is a straight chain or branched
chain Cl-C6 al kyl; oxo; a straight chain 30 June 2005 9 or branched chain
Cl- C6 al koxy; a straight chain or branched 'chain C2-C6 al kenyl; a hal ogen
atom a straiﬁht chgin or  branched chain C2-C6 al kanoyl oxy; a C3-C8

cycl oal kyFARF hotubedshy o} bR TiRh hadeasnaatRea: chaf Hr TSt eliadn o o; t hi o;

2 S I AL O M DY

straight chairn or branch

oxo-1, 3- db £k 8GER! AYLAN 00 MY 2% gﬁﬁgﬁsﬁki Lﬁégrg CP%/ bzpamecf}yéq or a

straight chain of branched chain C suc or ‘exanpl e,

pi perazi nyhainmpi pey-dé NlkoxPydd@drdiiny lan BRIRBERERSHY NYhi dPHRAPIHLO,

t hi onor phol i no, , 2,5, 6-tetrahydropyridyl, imdazolyl, 1,4-diazabicyclo-
[ 4. 3. 0] no®aips Biyuted hhpnbrehd? iafo-w-sixiadghtt bhaimrehab i srechel 4tdiioxi de,
pyrazol i dinyl, hexahydropyridazinyl, pyridyl, thiazolidinyl,

2-t hi o- | -$17Cazdl kBl ngroun: gk ghenydiaddesycarbonyl in which ‘alkoxy

moiety is a straight chain or branched chain Clécs.alkoxy; a
straight chain or branched chain C,~Cg aminoalkanoyl which
may be substituted by a phenylalkoxycarbonyl in which alkoxy
moiety is a straight chain or branched chain Cy-Cg alkoxy;
an alkoxycarbonylalkyl in which alkoky and alkyl moieties
are straight chéin or branched chain €y~Cg alkoxy and alkyl,
respectively; a carboxyalky; in which alkyl moiety is a
straight chain or branched chain Cy-C; alkyl; an anilino-
carbonYlalkyl in which alkyl moiety is a straight chain or
branched chain C1~C6 alkyl; an amino which may be substi-
tuted by 1 or 2 of a straight chain or branched chain Cy-Cg
-alkyl, a phenylalkyl in which alkyl moiety is a straight
chain or branched chain Cy1-Cg alkyl, a straight chain or
branched_chain (Cy—-Cglalkoxy~-carbonyl, or é_straight chain
or branched chain Cy-Cg alkanoyl; hydroxy; a straight chain
or branched chain Ci—CG alkylsulfonyl which may be -
substituted by 1 to 3 of halogen atoms; phthalide; a -2(5H)-
furanone which may be substituted by 1 or 2 of halogen
atoms; a sulfoalkyl in which alkyl moiety is a straight

chain or branched chain C1~C5 alkyl; oxo; a straight chain



i di nyl, 3,7-diazabicycl o[ 4. 3. 0] nonan-3-yl, 4-nethyl-I- piperazinyl,

4-et hyl -1 - pi perazinyl, 4-propyl-I|-piperazinyl, 4-t-butyl-I|3gi genazzegp,
4-pentyl-1-piperazinyl, 4-hexyl-I- piperazinyl, 3-nethyl-I|-piperazinyl,
3, 4-di net hyl -1 - pi per- azinyl, 2,5-dinethyl-I|-piperazinyl,
2,4,5-trinmethyl -1 -piper- azinyl, 3,4,5-trinethyl-I-piperazinyl,
3-ethyl -1 -pi perazin- yl, 3-propy|-4 nmet hyl -1 - pi perazi nyl

2-n-butyl -5-nethyl -1- piperazinyl, gentyI-S-hexyI-I-piperazinyl
4-fornyl -1- piperazinyl, 4- acetyl-l- perazinyl, 4 proplonyl-l-plper-
azi.nyl, 4-butyryl-I|-piperazinyl, 4- pentanoyl-l-plpera2|nyl

4- hexanoyl - | - pi per azi nyl 4-(a,a,a -trifluoroacetyl)-1- plpera2|nyl,

4-(s,6,8-trifluoro-n,a-difluoropropionyl)-1 30 June 2005 10 pi perazinyl,
4-(y,y,y-trifluoro-d, 6-di fluoro-a, a-di fl uoro- butyryl.)-1-piperazinyl,
4-(a, a- diQﬁﬂbﬁ&nﬂh@@ybyalnp¢fmﬁguﬁ1kogmﬁ a-staabgoroabeatiyl prlbpapehadi nyl ,
4-(a- |odoacetyl pi perazinyl, 4-(8-fluoropropionyl)-1-piperazinyl, 4-(S-
f1 uor o- a-§haigt c&in &;m aﬂagwjyly Vs &eala&qerrwatmt }( 8- Ftusiohéxghain or

yl)-1-pi perazi chl.o enta 1- pj perazin
benzyl-l9%|65¥52| %Zé %jkﬁ i%ﬁ% '1apFﬁeFazFﬁﬁxoa&k¥iaml“°' a
phenyl et hyd 41 RELAA gy Q?%yl O ) + Lazi l,, _
4- (4- phenyl bau%gyl -1 ?pﬁpgragll.éﬁ?/{ﬁe@ rpép]ma I'llkgh@% 8% Bhidi a 2
phenyl et hytd-1 - Pidiexazendthe t iy Exarpmﬂmkagemeylshbst@w%azw phknyl
‘4- (6- phenylhexyl) 1- pi perazinyl, 4-(2-nmethyl-3-phenyl -
propyl) - lepipaertaaiighk, cHa omi owo- Bsmq}eardammln c3—aegateyl; phpeaazinyl,
2-am no-| - pi perazi nyl , 4-methyl ani no-1-piper- azinyl,

3- d| met hﬂ’%ffﬁlrv(}’ﬁdiﬁﬁﬁé?a%mw;@xl@@mw@rﬂlh(ljlaIY- be substltuted by

phenyl or a straight chain or branched chain Cy-Cq alkyl .
such_as, for example, piperazinyl, piperidinyl,
py;rblidinyl, homopiperazinyl, morpholino, thiomorpholino,
1,2,S,E-tetrahydropyridyl, imidazolyl, 1l,4-diazabiecyclo-
[4.3.0])nonan-4-yl, thiomorpholino-4-oxide, thiomorpholino-
4,4-dioxide, pyrazolidinyl, hexahydropyriddzinyl, pyridyl,
thiazolidinyl, 2-thio~l1-imidazolidinyl, 2-oxo-l-imidazol-
idinyl, 3,7-diazabicyclo{4.3.0]nonan~3-yl, 4-methyl-1-
piperazinyl, 4-ethyl-l-piperazinyl, 4-§ropylél~piperazinyl,
4-t-butyl-l-piperazinyl, 4-pentyl-l-piperazinyl, 4-hexyl-1-
piperazinyl, 3-methyl-l-piperazinyl, 3,4—dimethyl-l—piper—
azinyl, 2,5—diﬁethyl~l-pipgrazinyl, 2,4,5-trimethyl-l1-piper-
azinyl, 3,4,5-trimethyl-l1-piperazinyl, 3-ethyl-l-piperazin-
yl, 3-propyl—4-methyl—1—piperaziny1, 2-n-butyi-5-methyl~-1-
~ piperazinyl, 2-pentyl-S5-hexyl-l-piperazinyl, 4-formyl-1-
piperazinyl, 4-acetyl-l-piperazinyl, 4-propionyl-l-piper-
azinyl, 4—butyry1-1-piperézinyl, 4-pentanoyl—-l-piperazinyl,
4-hexanoyl-l-piperazinyl, 4-(a,a,a-~trifluorocacetyl)-1-

piperazinyl, 4-(8,8,8 ~trifluoro-a,a~difluoropropionyl)=-1-



pi perazi nyl, 4-propylam no-|-piperazinyl, 4-t-butylamno-I- piperazinyl,
3- pentyl am no=l - pi perazi nyl, 2-hexyl am no-1- piperazinyl, 30 June 2005

4-di et hyl am no-1| - pi perazi nyl, 4-(N-nethyl-N-n- butylam no)-I-pi perazinyl,

3- (N-net hyl - N-pentyl am no) - 1- pi perazinyl,

2- (N-et hyl - N- hexyl ami no) - | - pi perazinyl, 4- acetyl am no-I-pi perazinyl,

3-fornyl am no-1 - pi perazi nyl, 2- propionylam no-I|-pi perazinyl,
4-butyryl am no-1 - pi perazi nyl, 3-pentggpayl am no-1I - pi perazinyl,
2- hexanoyl am no-| - pi perazin- yl, 4-(N-nethyl-Nacetyl am no)- 1-pi perazi nyl,

3-(N-ethyl -N- propi onyl am no) - 1- pi perazi nyl, 4-hydroxy-I-piperazinyl,

hydr oxy- | - pi perazi nyl, 2-hydroxy-|-piperazinyl, 4-nethyl-

sul fonyl -| - pi perazinyl, 4- ethylsulfonyl-l-piperazihyl 4 30 June 2005
propyl sul |pera n-_but IsquonyI-I-plpera2|n- yl

4- pentyl é@@aﬁ per nyrtfa ﬁ89§?§hﬁf5Hﬁ1q°f%W$ér§%ﬁﬂVPf°“

4-triflu ul pepazin :
quoroetﬁ{/Isulfor{SjlElj -pFﬁéPg%lnyl% 4y(%?§hﬁﬁﬁ?ﬂﬁ ﬁﬁh) l-piperazin-

3-

sul fonyl )y1l, p‘l"p@f-&lrldﬂwa,ce‘iX(L?gﬁté Féf&iﬂﬂ[l()b%—w S-L!L'de@&ty&, _Riperazinyl,

4-sul fonyl -1 - pi perazi nyl

i d-3-y1)-1- 'pi perazi nyl,

4- (3, 4- dipymrma 2(6H),- fdur@arddubryb) opiPhyley-azigipetazinyl, 4-(s-
4- (3, 4-di chl oro-2(5H) -furanon-5-yl)-1-piperazinyl, 4-

(2(5H) - fufr]d'?’ﬂ)"rp

f ur anon-
4- acetyl
4- et hyl
4- et hyl -

jﬂhuofopwgéﬁgzyhyrl—plgeraﬂﬂn@ﬂo-Ztﬂmffluorohexano—
5 era2|nyl 4-fornyl -3-nmet hyl -1-pi perazin- yl,
t]hﬁ ﬁlzp}é‘ﬁ&m AyKa- ﬂhé‘éé‘?%ﬂmlﬁwl'ﬂlaﬁfﬁéﬂéﬂlnyﬁ-

?%%;gxﬁ syl PEL P AL o re e DAY TR A B PEERE LY

-3-(3- hyd&ﬂﬁ%ﬁﬁl&ﬁﬂjﬁ)lipbﬂﬁéﬂéhﬂﬁ§;,441T§JBHéﬁ§1propyl)—l—piperaZin—

yl, 4-(4-phenylbutyl)-l-piperazinyl, 4-(1,1~dimethyl-2~
phenylethyl)-l1~piperazinyl, 4-{5~phenylpentyl)-1-piperazin-
yl, 4—(6~phenylhexyl)—l—piperazinyl, 4—(2-methyl—3—phenyl-'
propyl)—}¥piperazinyl, 4-amino-l-piperazinyl, 3-amino-1~
pipefazinyl, 2~amino-l-piperazinyl, 4-methylamino-l-piper-
azinyl, 3-dimethylamino-l-piperazinyl, 2-ethylamino-1-
giperazinyl, g—ptopylamino—l—piperazinyl} 4~-t-butylamino-1i-
piperazinyl, 3-pentylamino-l-piperazinyl, 2-hexylamino-l-
piperazinyl, 4—diethylamino—l—piperazinyl, 4~ (N-methyl-N-n-
butylamino)-l-piperazinyl, 3-(N-methyl-N-pentylamino)-1-
piperazinyl, 2—(N-ethyl—N-hexylamino)-l¥piperazinyl, 4-
acetylamino-l-piperazinyl, 3—formylamino—1n§iperazinyl, 2-
propionylamino-l-piperazinyl, 4-butyrylamino-l-piperazinyl,
3—pentanoylamino—l—piperazinyl, 2-hexanoylamino-1 —piperazin—

yl, 4-(N-methyl-N-acetylamino)- l-piperazinyl, 3- (N-ethyl N~

' prop@onylamlno) l-piperazinyl, 4-hydroxy-1- piperazinyl, 3-

hydroxy—lfplpera21nyl, 2—hydroxy*1—piperazinyl, 4-methyl-

sulfonyl-l-piperazinyl, 4~ethylsulfonyl-l-piperazinyl, 4-

11



- IS

(4-hydroxybuty|)-1-piperazinyI 4- ethyl 3-(5- hydroxypentyl) 1= plpera2|nyl

3-(6-hydroxyhexy|)-1-piperazinyl 4- (4- met hoxybenzyl) - 1- pi pér dringy 2005

4- ( 3- et hoxybenzyl ) - 1- piperazinyl 4- ( 2- propoxybenzyl) - 1- pi per azi nyl ,
4-(4-n- butoxybenzyl)-l-piperazinyI, 4- ( 3- pent:yl oxybenzyl ) - 1- piperazinyl,
4- (2- hexyl oxybenzyl ) - 1- pi perazi nyl, 4-(4- nitr.obenzyl)-1-piperazinyl,
4-(3-ni trobenzyl)-1-pi perazinyl, 4-(4-am nobenzyl)-1-pi perazinyl,

4-(2-am nobenzyl)-1- piperazinyl, 4-cyglapropyl-I-piperazinyl,
4-cyclobutyl -1 - pipefazinyl, 4-cyclopentyl-I|-piperazinyl, 4- cyclohexyl-l-
pi perazi nyl, 4-cycl oheptyl -I-pi perazinyl, 4-cyc|oo.cty|-|- pi per azi nyl,

4- phenyl -1 - pi perazinyl, 4-(4-fluorophenyl)-1 30 June 2005 12 piperazinyl,
4- (3- bronophenyl ) - 1- piperazinyl 4-(2-chl oro-

A B SR R e
4-( 3- Bent %'Bh‘g%%% 1%%‘; éllrr%lplpf % 1}-}@2 X ﬁ%@%l&%’“ﬁl 5§Fazi nyl>/,
4-(4-tri f%ﬂ o hrﬂr_‘),eriJ)fll.lo(}'oﬁl%rtﬁgr'lgw[lfony1—1—piperazinyl, 4-( 2~

4-13-(2-c pi perazi ny

12- (13, 3- di broxepriopyd Y Pyl j-1tpiipReaainRy), , 44¢ §4e (b
butyl ) phenyl ] - 1- pi perazi nyl, 4- hydroxynethyl-l-plpera2|ny ,

"4- (2- hydrk ¢®4b = M-=1pineeraedinntl,, 44{@34h¢dt ok fprombytyl-supifpayal -y |

4- (3-chl oropr - 1-pi perazinyl, 4-(brono- nethyl)-1-piperazinyl,
-(2 f|ucﬁ’£%fr£4v nl-pl"pe'%llalzﬁ%ml 1zrplP$féﬁP~BYbbu‘E‘y1Bhtil%lﬁeﬁaﬂrhyﬂ-"

T g gRa A Ayr!; & PF A D ono2{ 8- LM SE NGNS pipethdthl T4 2

yl, 4-(3,4-dichloro~2(5H)-furanon-5-yl)~l-piperazinyl, 4-

-(3
2

(2(5H)-furanon-5-yl)-l-piperazinyl, 4-{3-chloro-2{S5H)-
furanon-S—yl)~1~piperazinyl, 4-formyl-3-methyl-l-piperazin-
yl, 4-acetyl-3-ethyl-l-piperazinyl, 4-acetyl-2-methyl-l-
piperazinyl, 4-methy1-3~hydrox&methyl—l—piperazinyl, 3-
hydroxymethyl-l-piperazinyl, 4-ethyl-3-(2-hydroxyethyl)-1-
Piperazinyl, 3-(3~hydroxypropyl)-l-piperazinyl, 4-methyl-~2-
(4-hydroxybutyl)-l-piperazinyl, 4—ethyl-3~(S;hydroxypentyl)—
l;piperazinyl, 3—(G—hydroxyhexyl}—lﬂpiperazinyl, 4-(4-
methoxybenzyl)-l1-piperazinyl, 4-(3-ethoxybenzyl)-1-
piperazinyl, 4—(2-propoxybenzyl)-l-piperazinyl, 4-(4-n-
butoxybenzyl)-l-piperazinyl, 4-{3-pentyloxybenzyl)-i-
piperazinyl, 4-(2-hexyloxybenzyl)-l-piperazinyl, 4-(4-
nitrobenzyl)-1—piperazinyl; 4-(3-nitrobenz§l)—l—piperazinyl,
4~(4—aminobenzyl)-l1-piperazinyl, 4-(2—aminqpenzyl}—l?
piperazinyl, 4-cyclopropyl-l-piperazinyl, 4-cyclobutyl-1-
pPipefazinyl, 4-cyclopentyl-l-piperazinyl, 4-cyclohexyl-1-
piperazinyl, 4-cycloheptyl-l-piperazinyl, 4-cyclooctyl-1-

piperazinyl, 4-phenyl-l-piperazinyl, 4-{4-fluorophenyl)-1-



trifluoroethyl)-1-piperazinyl, 4- (trlfluororaethyl) 1- plpera2|nyl

4- am nonet hyl - | - pi perazi nyl, 4-(3-dinethyl- am nopropyl)-1- Qppéﬁa§|%9@5
4-(2-et hyl am noet hyl )-1- piperazinyl, 4-(4-propylam nobutyl)-1-piperazinyl,
4- (5-n- butyl am nopentyl)-1-pi perazinyl, 4-(6-pentylamriohexyl)-1-

pi perazinyl, 4-(Nnethyl-Nethylam nonethyl)-1-piperazinyl,

4- (N- et hyl - N- pr opyl ami nonet hyl ) - 1- pi per azi nyl, 4-(2-

- di et hyl am noet hyl ) - 1- pi perazi nyl, 4-(mgthoxynet hyl)-1- piperazinyl,

4- (et hoxymet hyl ) - 1- pi perazi nyl, 4-(2-propoxy- ethyll)-1-piperazinyl,

4- ( 3- but oxypropyl ) - 1-pi perazinyl, 4- (4-pentyloxybutyl)-1-piperazinyl,

4- (5- hexyl oxypentyl)-1- piperazinyl, 4-(6-nmethoxyhexyl)-1-piperazinyl,
4-propargyl 30 June 2005 13 1-piperazinyl, 4-(2-butynyl)-1-piperazinyl,

4-(3-butyn erazin 4- (1-net hyl - 2-propynyl ) - 1- pi perazi nyl, 4-(2-
pentynyl ) - ié éf—‘b@?gﬁf y|4 (43y (bz rlpppereazphw?lwé (2-chloro-
| -1- piperazinyl,

a- (2" but enfPFAEFT Bibtadignth 2y 9?-é?r oo fyphrtpagpfi Bl aa:

4- (1 -meth Lo 102+ 4DGAL _
4- EZ nge%§?§h¥i%?%%$g§?%3ﬁb@%abxéwﬁi é?ggr§§¥kiP%E§yE$g fpg pEPRL Ty |

4- oxo- 3- meyhyl 4+ ¢ 2-ppp@EFEAHBAY.] Y4 14pdipeRERY hyh ; papeaaALBMLylﬁnégyPyliﬁyI) 1-
pi perazinyl, 4-(3-pyridyl)-1-piperazinyl, 4-(4-pyridyl)-1- piperazinyl,

4- carbannyPlPEpﬁp%mmtdr@d(3ﬂpaMtwéphyha&uﬁm*pﬁpeb@ﬂyhyl,pnpenaﬂeﬂyi-

4- et hyl am nocar pbonyl -| - pi per azi nyl 4- propyl am nocar bonyl -1 - pi.per azi nyl,

4- butylan1HB%%?%bngTP%Peﬁﬁﬁi§W&2|ﬂyﬂ4‘4Ipéﬁv9raﬂ¢hbtbpbenyl)+lp|pera2|nyI

4-hexyl - plpera21nyl, 4—[3- (2—chloroethyl)phenyl] 1- plpera21ny1, 4~
{2-(3,3- —-dibromopropyl)phenyl]-l-piperazinyl, 4-{4-{4-chloro-
butyl)phenyl]~l-piperazinyl, 4—hydroxymethyl-1—piperazinyl,
4-(2-hydroxyethyl)-l~-piperazinyl, 4-(3;hydroxypropyl)—l—
piperazinyl, 4-(3-chloropropyl)-l-piperazinyl, 4—(bromo§
methyl)-l-piperazinyl, 4~(2—f1uoroéthy1)*1-piperaziny1, 4—
(4-chldrobuty1)-1—piperazinyi, 4—(3—f1ﬁ0ropenty1)—l-
Piperazinyl, 4-(2,3-dichlorohexyl)-l-piperazinyl, 4-(2,2,2-
Erifluo;oethyl)-1—piperazinjl, 4-(trifluoronethyl)~1-
pPiperazinyl, 4-aminomethyl-l-piperazinyl, 4—(3-dimeth§l-
aminopropyl)—1*pipérazinyl, 4~(2-ethylaminoethyl)-1-
pPiperazinyl, 4f(4—propylaﬁin05utyl)-l-piperazinyi, 4-(5-n-
butylaminopentyl)~l—piperaziny1, 4-(6-pentylaminohexyl)-1-

piperazinyl, 4—(N—methyl-N—ethylaminomethyl)4lfpiperazinyl

-

4-(N-methyl-N-propylaminomethyl}~l-piperazinyl, 4-(2-
diethylaminqethyl)el—piperazinyl, 4~{methoxymethyl)-1-
piperazinyl, 4~(ethoxymethyl)~l-piperazinyl, 4-(2-propoxy-
ethyl }-1-piperazinyl, 4~ (3-butoxypropyl)-l-piperazinyl, 4-
(4-pentyloxybutyl)-l~-piperazinyl, 4-{5-hexyloxypentyl)-1-

piperazinyl, 4—(6—methoxyhexyl)-1—pipepazinyl, 4-propargyl-




ami nocar bonyl - | - pi perazi nyl, 4-diethyl am nocarbonyl -1 - pi perazinyl,

4- (N-net hyl - N- propyl ani nocar bonyl ) - 1- pi perazi nyl, 30 June 2005
4- me. t hoxycar bonyl -i - pi perazi nyl, 4-ethoxy- carbonyl -1 -piperazinyl,

4- propoxycar bonyl -1 - pi perazi nyl, 4- tert-butoxycarbonyl-I-piperazinyl,
4- pentyl oxycar bonyl -1 - pi perazi nyl, ‘4-hexyl oxycarbonyl - - pi perazi nyl,

4-benzyl oxy- carbonyl - - pi perazi nyl, 4-(2-phenyl et hoxycarbonyl) - 1-

pi perazi nyl, 4-(3-phenyl propoxycarbonyt)-1-pi perazi nyl, 4- '

(4- phenyl but oxycar bonyl ) - 1- pi per azi nyl, 4-(5-phenyl pentyl

oxycer bonyl ) - 1- pi perazi nyl, 4-(6-phenyl hexyl oxycarbonyl)-1- piperazinyl,
4-(2-am noacetyl)-1-piperazinyl, 4-(3-am no- propionyl)-1-piperazinyl,
4- (4-am nobutyryl)-1-pi perazinyl, 30 June 2005 14

4-(5-amn - L-pi_perazinyl . = 4-(6-am nqhexanoyl)-1- pi perazinyl,

4-( 2- benzgig%%%ﬁ%%aﬁyﬁ A Rgaﬁskﬁyl VBRIt Az Y, 4T B-buchndt) -1~

4-[ 2- ( 2- + &5 Y Ccarhqn },N0) 8 -.1- pi_perazi_nyl el
_4-[2-(3-B§§%§Ipr%%%xycé?boﬁ%?gk?n%%%§g¥§hf5iap'6 Fé??ﬁ? }’49 (2

[ 2- (4- phepgmh byt pxy-cagigrybaghpe) agef ¥ e Riinenagipih a24ny1, 4-

met ti oxycar bonyl net hyl -1 - pi per azi nyl 4-ethoxycarbony|netﬁyf-

1- pi per az¢ ¥ DY U= -Digtehezjogi bohyV ety )-phpeirpeiazinyu-adiyl~1-
(3-propo§%farbonylpropyl)-l-eiperazinxl, 4- ( 4- but oxy=

car bony! BRBFI2 At peraditnprtenyl b=-bamiBAr@eiogibody i Bebtykhyl 1=piper azi nyl ,
4- (6- hexyl oxycarbonyl hexyl ) - 1- pi per azi nyl , 4- carbonyl net hyl - 1- pi per azi nyl
4-(2-car ?@%{ %ﬁﬁﬂlf-qpﬁée%ﬁ%rﬁgg}lﬁﬂXfiiﬂipﬁéﬁﬁﬁpﬁéylﬂfizpiperazinyl, 4-(4-

G2 RoRy et ery D AUATINL  nd1 { °2 SOF TR V) Lo tpePuBSRST, " o

. 4-(6-carboxyhex§| - 1-pi perazi
e l-piperazinyl, 3~oxo-l-piperazinyl, 4-oxo-3-methyl-1-
pPiperazinyl, 4,4-dimethyl-l-piperazinyl, 4~ (2-pyridyl)-1-
piperazinyl, 4-(3-pyridyl)-l-piperazinyl, 4~ (4-pyridyl)-1-
piperazinyl, 4-carbamoyl-l-piperazinyl, 4-dimethylamino-
carbonyl-l-piperazinyl, 4-ethy1aminocarbonyl—l—pipérazinyl,
4-propylaminocarbonyl-l—piperazinyl, 4-Buty1aminocarbonyi—l~
piperazinyl, 4fpentylaminbcarbonyl-l—p;perazinyl, 4-hexyl~
aminocarbonyl-l-piperazinyl, 4-diethylaminocarbonyl-1-
piperazinyl, 4-(N-methyl-N-propylaminocarbonyl}-1-

- piperazinyl, 4wmethoxycarboqylri—piperazinyl, 4-éthoxy—
carbonyl-l-piperazinyl, 4-propoxycarbonyl-l-piperazinyl, 4-
tert—butox§carbonyl-l—piperazinyl, 4-pentyloxycarbonyl-1-

" piperazinyl, 4-hexyloxycarbonyl-l-piperazinyl, 4—benzy10xj—
carbonyl~1—piperazinyl, 4~(2-phenylethoxycarbonyl)~1-
piperazinyl, ﬁ—(3—phenylpropoxycarbonyl)-l—piperazinyl, 4-
(4—phenylbutoxycarbonyl)-i—piperazinyl, 4—({5—phenylpentyl—
oxycarbonyl)-l-piperazinyl, 4-(6-phenylhexyloxycarbonyl)~1-
piperazinyl, 4-(2-aminoacetyl)-l-piperazinyl, 4-(3-amino-

propionyl)-l-piperazinyl, 4-(4-aminobutyryl)-l-piperazinyl,



car bonyl net hyl ) - 1- pi perazi nyl, 4-(2-anilinocarbonylethyl)-1- piperazinyl,

4- (3-anilinocarbonyl propyl)-1-pi perazi nyl, 4- 30 June 2005
(4-anilinocarbonyl butyl)-1-pi perazinyl, 4-(5-anilino-

car bonyl pentyl) - 1- pi perazinyl, 4-(6-anilinocarbonyl hexyl)-1- piperazinyl,

4- (3-car boxyacryl oyl ) -1-pi perazi nyl, 4-(3- carboxy-2,

3-di chl oroacryl oyl ) - 1-pi perazinyl, 4-methyl-i- piperidinyl,
4-et hyl - | - pi peridinyl, 4- propyI-I-p|p§ﬁ|d|nyI 4-n-butyl - I - pi peridinyl,
4-pentyl -1 -piperidinyl, 4-hexyl-I- plperldlnyl 4- et hoxy- | - pi peri di nyl,

4- et hoxy-1 - pi peri di n- yI 4- pr opoxy- I-plperldlnyl,
4-n-butoxy-i-piperidiny|; 4- pentyl oxy-1I-pi peridinyl,
4- hexyl oxy-1-pi peridinyl, 4- acetyloxy-I|-piperidinyl,

4-propion§loxy I-%?perldlnyl 4 30 June 2005 15 butyryloxy | - pi peridinyl,

4- pent ano§T bXy2T L ipRRAS o) - Lrpipexardyy bxyd t (i geinalienanoyl) -1-

P L R N o A A
tyl b | d

T sy e bt o B

4- (| - pheny+p2-hy3jpHe dpdixlar bhng3arDe oA v YL,
4- (4- phenylbutyl)p].Tﬁﬁgilqﬁxﬁyﬁf 4P9 a-phe%@?%ﬁ%t@%% iﬁﬁﬁggﬁﬁgqnyﬁ

4- (6- phen&?hé&y@bedquHquMdmrbphylémhydy@dqtj}IHIKﬁﬂphﬂadLnyl, 4~

3- hydroxy- 1- pi peridin- yl, 2-hydroxy- I-Flperldlnyl 4-am no- | - pi peridinyl,

3- ani no- @?Eﬂ?ﬁ#?%ﬁhﬂﬂYlﬂghﬂﬁlﬁé pipeperiely hy| 4-ethiimanonyilme thyl -

i peridinyl..4-nethyl.am no-I| -pi peridin 3-ethyl am no-1- piperidin 1 2-
Paglno 1 Y ~pi pera21a&l, 4—~(2- e%hpxycarbZnylethyl ~p1perazJ%g%, 4-

- (3—propoxycarbony}propyl)—1~piperazinyl, 4-{4-butoxy-
carbonylbutyl)-l—piperazinyl, 4-&5~pentyloxycafbonylpentyl}—
1-piperaziny1, 4-(6—hexyloxyca;bonylhexyl)-l-piperazinyl, 4-
carbonylmethyl-l-piperazinyl, 4-(2-carboxyethyl)~1-
piperazinyl, 4—(3~carboxypropyl}—l-piperazinyl, 4—(4-
carboxybutyl)-l-piperazinyl, 4-(5-carboxypentyl}-1-
piperazinyl, 4—(6-¢arboxyhexyl)-1—piperaziny1, 4-(anilino-
carbonylmethyl)-l-piperazinyl, 4-(2-anilinoccarbonylethyl)-1-

- piperazinyl, 4-(3-aﬁilinécarbonylpropy1}—1-piperaziny1, 4-
(4—anilinocarbonylﬁuty1)—l-piperazinyl, 4-(5-anilino-
carbonylpéntyl)-l—piperazinyl, 4—(6-anilinocarbony1hexyl)—l—
piberazinyl, 4-(3-carboxyacryloyl)-l-piperazinyl, 4-(3-
carboxy-2,3-dichloroacryloyl)-l-piperazinyl, 4-methyl-1-
piperidinyl, 4"etﬁy1—1—piperidinyl, 4-propyl-l-piperidinyl,
4en—buty1~l—pip§ridinyl, 4-pentyl-l-piperidinyl, 4-hexyl-1-
piperidinyl, 4¥methoxy—l-piperidinyl, d-ethoxy-1-piperidin-
Y1l, 4-propoxy-l-piperidinyl, 4—n—butoxy—l-piperidinyl; 4-
pentyloxy—-l-piperidinyl, 4—hexyloxy—1—piperidinyl, 4-

acetyloxy-l-piperidinyl, 4-propionyloxy-l-piperidinyl, 4-

ro



p

pentyl ami no-| - pi peridinyl, 4-hexylam no-I- piperidinyl, 30 June 2005
di et hyl am no- 1- pi peri di nyl, 4-(N-methyl-N propyl am no)-1-pi peridi nyl,
car banoyl - | - pi peridi nyl, 3- carbanoyl -1-piperidinyl,

3, 5-di nethyl -1 -pi peridinyl, 2,5- dinethyl-1-piperidinyl,

4- oxo- | -.pi peridinyl, 3-oxo-1- piperidinyl, 3-hydroxy-I|-pyrrolidinyl,
3-amino-|-pyrrolidin- yl, 2-hydroxy-l-jpyrrolidinyl, 2-am no-1-pyrrolidinyl,
3- nmethyl am no-1|-pyrrolidinyl, 3-dinmethylamno-I|-pyrrolidinyl,

2-et hyl am no-1|-pyrrolidinyl, 3-propylamno-I|-pyrrolidinyl,
2-n-vbutyl am no-1| -pyrrolidinyl, 3-pentylamno-I|-pyrrolidinyl,

2- hexyl am no-| -pyrrolidinyl, 3-diethylamno-1-pyrrolidinyl,

3- (N~ et hy| 5 rLopyl am no)-1:zpyrroljdinyl, 2-(N-ethyl-N-n_30 June 2005 16
SRR I R T e O R B R N s (S PP LIS (1 ol

pr opi onyl ggi.Rq- LoLiéi . 2-Put yr 1L00-l spvrralidin- yl,

3- pent ano?lg‘g%gr?glle}égy?rg??%%@’f@yg’ h{%ﬂt@ﬁm%aﬁggﬁyﬁgi;h (!l)l i di nyl,

3- hydr oxy gepleylidinpyr, r QLé@h@y}@a@ﬁc(r?yth.dfgiﬁé'ri%tilﬂ%'h), 21pPypoyLdi nyl,

3- (3-hydroxypropyl)-1-pyrrolidinyl, = 2-(4-hydroxybutyl)-1-pyrtolidinyl,
3-(5-hydrGnypenwyklrmippyiﬁbmyﬁjrQHn—&bﬁd&ﬁwﬁdbohymexyblpérD&iﬁ?iLdhnyl,
3-am no- nethyl-I-pyrrolidinyl, 3-(2-amnoethyl)-1-pyrrolidinyl, 2-

( 3- ani nopPEPYIY)LOxYEHE PRy ¥ hypiper dinari ndblieytyloxycpybooyldinyl
3-(5-am ngpentyl.)-1-pyrrolidinyl, 3-(6-,.am nohexyl)-1-pyrrolidinyl,

3- (et hyl BﬁPﬁary'rE%HW) - 4TPEUF ¥ bT Y RiRAT 1dinyl, i-(%-phenyletnyl)-17

-(2-eth . ) 1. . (3. o - |
M_ gf byl am RapEaaor V) bR ol Wy T B megiidibufyf §BhenyL-

propyl)-l-piperidinyl, 4-(4-phenylbutyl)-l-piperidinyl, 4-

y

3-
3-
4-

(5-phenylpentyl)-1l-piperidinyl, 4—(6~phenyihexyl)—l~
piperidinyl, 4-hydroxy-l-~piperidinyl, 3-hydroxy-l-piperidin-
yl, 2-hydroxy-l-piperidinyl, 4-amino-l-piperidinyl, 3-amino-
l-piperidinyl, 2-amino—l—pipéridinyl, 4-dim§thy1amino-l—
Ppiperidinyl, 4-methylamino-l-piperidinyl, 3-ethylamino-1-
piperidinyl, 2-propylamino-l-piperidinyl, 4-n-butylamino-1-
piperidinyl, 3-pentylamino—l—piperidinyl, 4—hexy1amino—1—.
pPiperidinyl, 3-diethylamino-l-piperidinyl, 4~(N-methyl-N-
propylamino)-l-piperidinyl, 4-carbamoyl-l-piperidinyl, 3-
carbamoyl-l-piperidinyl, 3,5-dimethyl-l-piperidinyl, 2,5-
dimethyl-1-piperidinyl, 4-oxo-l-piperidinyl, 3-oxo-1-
piperidinyl, 3—hydroxy414pyrrolidiny1, 3-amino-l-pyrrolidin-
Yl, 2-hydroxy-l-pyrrolidinyl, 2-amino-l-pyrrolidinyl, 3-
methylamino-1-pyrrolidinyl, 3-dimethylamino-l-pyrrolidinyl,
2-ethylamino-l-pyrrolidinyl, 3-propylamino-l-pyrrolidinyl, |
2-n—putylamino-l-pyrrolidinyl, 3—péﬁtylamino—1—pyr:olidinyl;
2-hexylamino-1-pyrrolidinyl, 3-diethylamino-l-pyrrolidinyl,

3—-{N-methyl-N-propylamino)-1-pyrrolidinyl, 2-(N-ethyl-N-n-



1-pyrro|idiny| 3- (5 pentylan1nopenty|) 1- pyrrolldlnyl 3-
(6-hexy|aninohexy|) 1-pyrrolidinyl, 3- (dlnethylan1nonethyl)30 June 2005
1-pyrrolidinyl, 2-(hhnethyI-NrethyIan1nonethyl) 1- pyrrolidinyl,

3- (N-ethyl - N-n-butyl am nonet hyl )-1-pyrrolidin- yl,

3- nmet hyl am nonet hyl - 4- net hyl -1 - pyrrolidinyl, 3-nethyl-

am nonet hyl -4-fluoro-1-pyrrolidinyl, 3- nethylan1no 4- met hyl -
1-pyrrolidinyl, 3-nethylam no-4- chloréﬁl =pyrrolidinyl, 3-
nethylaninonethyl 4-chl oro-1-pyrrolidinyl, 3-nethy|anino-4-
fluoro-1-pyrrolidinyl, 3-ethylam nonethyl-4-ethyl-I- pyrrolidinyl,
4- propyl am nonet hyl - 2- propyl -1 - pyrrolidinyl,

4-n- butyl am nomet hyl - 2-fl uoro-1| -pyrrolidinyl, 4-pentylam no-

met hyl - 2- bultytghi ho pYI+4 i 1M inyA-, h%*}ﬂh:@ﬁ!},maﬂehbyh =Byrrolidinyl, 3-
chloro-1-.pyrrolidinyl, 4-propylamno-2-chloro-I-pyrrolidin 30 June 2005

17 vyl 4pmopubyyaamnme€&+p¥qﬁonrqmm@ﬂolQébnyy;yBamEnbyLapynﬁenldln— ,
et hyl - 1- pyrrolidinyl, 3-hexylam no-4-fluoro-I-pyrrolidinyl,

4- et hyl - wlhoﬁngﬁpéaaqymlnczrlerrpfmrqhﬁewmparagmybylammo 1-
propyl -1 - hono raz n- but yl - |_- honopi per azi nyl

pentyl - 1- R@%%FS@%&% h hzfi eyﬁhﬁ'ﬂoﬂmawﬁém#hw ,42 (2-hydroxy-

fornmyl -1 - Re cet | I i

propt ony @f“E% Eé#*;%i.fn% P ﬁ@?qf%gﬁooﬁéi? b R;‘?F;Ohldl“yl'
pent anoy! 2l-{AcADAL BRYBZE JIV] -1 4516 - L -
2-nethy|-I-ﬁexg?ydro%yrf%gz;i 2- g?ﬁg% Flheggﬁedﬁgggé#ggz§ryl) !

2- propyl - byhenahﬁﬂnppyr3fkﬁgﬂydﬁbmyﬂmﬂyah—h pexabydaonypyr Bdagiho-
2-pentyl -1 - hexahydropyridazyl, 2-hexyl-I- hexahydropyridazyl,
2-formyl -Wﬁhbyéhid%pwl%lzwl :_&-a(c?etawmogthyiahydpnpyoitddzwlf 2~
2- prOp'°n¥'l2hQ§§S? p§oﬁyrlé¥¥?élldlnyl, 3-{4-amincbutyl)-1-
pyrrolidinyl, 3-(5-aminopentyl)-l-pyrrolidinyl, 3~(6-
amiﬁohexyl)—1~pyrrolidinyl, 3~(methylaminomethyl}-1-
pyrrolidinyl, 3—(2-ethylaminoethy1)—l—pyrroliainyl, 3~(3;
propylaminopropyl)-1-pyrrolidinyl, 2-(4fn—buty1aminobuty1)—
l1-pyrrolidinyl, 3-(S-pentylaminopentyl)-l-pyrrolidinyl, 3-
{6-hexylaminohexyl)-l-pyrrolidinyl, 3-(dimethylaminomethyl)-
l-pyrrolidinyl, 2=-(N-methyl-N-ethylaminomethyl)-1-
1pyrrolidinyl, 3—{N-ethyl-N-n—bufylaminomethyl)-l-pyrrolidin—
vl 3—methy1aminomethyl—4~methy1—i-pyrrolidinyl, 3-methyl-
aminomethyl—d—fluorle—pyfrolidinyl, 3-methylamino—-4-methyl-
1-pyrrolidinyl, 3—methy1amino—4—chloro—1—pyrrolidinyl, 3~
methylaminomethyl—4-chloro—l—pyrrdlidinyl, 3-methylamino-4-
fluoro-l-pyrrolidinyl, 3-ethylaminomethyl-4-ethyl-1-
‘pyrrolidinyl, 4—propylaminomethy1~2—propyl;l-pyrrolidinyl,
4—n;putylaminométhyl—2—f1uoro—l—pyrrolidihyl, 4—pent§lamino-
methyl-2-n-butyl-l-pyrrolidinyl, 4—hexylaminomethyi-2—r

chloro-l-pyrrolidinyl, 4-propylamino-2-chlorgo-l-~pyrrolidin-



butyryl -1 -hexahydropyri dazyl, 2-pentanoyl-1-hexahydro- pyridazyl,

2- hexanoyl - | - hexahydr opyridazyl, 2-methyl-I- pyrazolidinyl, 30 June 2005
2-ethyl -1-pyrazolidinyl, 2-propyl-Il- pyrazolidinyl,

2-n-butyl -1-pyrazolidinyl, 2-pentyl-Il- pyrazolidinyl,

2- hexyl -1 -pyrazolidinyl, 2-fornyl-1 pyrazolidinyl,
2-acetyl -1 -pyrazolidinyl, 2-propionyl-Il- pyrazolidinyl,

2-butyryl - 1-pyrazolidinyl, 2-pentanoyl*d - pyrazolidinyl,

2- hexanoyl - | - pyrazol i di nyl, 3,5-di net hyl - norpholino, 3-nethyl norpholino,

3- et hyl nor phol i no, 2- propyl norpholino, 3-n-butyl norpholino,

3-pentyl -5-net hyl - norppolino, 3-hexyl-5-ethyl norpholino, 3-am nonethyl

nor phol i no, 3-met hyl am nonet hyl nor phol i no, 2-ethyl am no- net hyl nor phol i no,

3- propy| agiporehhphepl ghdho AD+h&x ¥l B0-plire 12898y 1} 83-pentylamino-4-

but-yl am nomet hyl nor phol i no, 2-pentyl am nonet hyl nor phol i no,

3- hexyl ankhbyet hyprorphbdfinpl . 33 {iRe rpitanilnaridnéeétbyby 1 —pwr phlald inoy 1 ,

3- (3-net hyl am nopr opyl ) norphol i no, 3-(4- nethyl am nobutyl ) nor phol i no,

2- (5- met hél"&ﬁf’-% éﬁt‘éPTQPHB?bﬁﬁ’rl?hbr, S-ethydet hppaab hpeekgd Hydor ptol i no,

4- . (5- et - 2= _0xp-1, 3:di oxol en- 4- éﬂ t hyl - | - pi perazi ny],

4 (51 ort BbapP-P3RausB ISR RSN o s rbr Ay nORBRHBeFa A . 4~

4 (5- phengbngy1 0XOndmdp b OKEL £y #1- VA WBLALh-hopl L DYhy1 Hd2-oko- 1, 3-

d!oxolen-%-ylynethyl-IEprerazi yl, " 3- et ?ﬁ?@?@%ﬁ%ﬁ?._lr 4

di oxol en- foyhy el ibaspipeta Pyiy D) | didvdey141ChomBph ére?zﬁizﬁ,%, 4-

1, 3-di oxol en-4-yl ) net hyl am no-| - pi peri di nyl, 3-(5-phenyl-2-

0x0- 1; 3- dbogphieny =¥ +hemohipans nionpk pheibute ry3-b-Howep hydradzimpilpereazi nyl
3,3-dinethyl-l-pigerazinyl, 4-acetyl - 3-net hyl -

L péntanoyl-l-homopiperazinyl, 4-hexanoyl-l-homopiperazinyl,
2-methyl-l-hexahydropyridazyl, 2-ethyl—1—hexahydropyridézyl,
2-propyl-l-hexahydropyridazyl, 2-n-butyl-l-hexahydro-
pyridazyl, 2—pentyl~l—hexahydropyridazyl, 2-hexyl-1-
hexahydropyridazyl, 2-formyl-l-hexahydropyridazyl, 2-acetyl-
14hexahydropyridazyl, 2—propionyi-l-hexahydropyridazyl, 2- .
butyryl-l-hexahydropyridazyl, 2-pentanoyl-l-hexahydro-
pyridazyl, 2-hexanoyl-l-hexahydropyridazyl, 2—methy1—1f

 pyrazolidinyl, 2~ethyi-1—pyrazolidiny1, 2-propyl-1-
pyrazolidinyl, 2-n-butyl-l-pyrazolidinyl, 2—penty1-l—
pyrazolidinyl, 2—hexyl—1—pyrazolidinyl, 2-formyl-1-

- pyrazolidinyl, 2-acetyl-l-pyrazolidinyl, 2—propionyl—l—
pyrazolidinyl, 2~-butyryl-l-pyrazolidinyl, 2-pentanoyl-1-
pyrazolidinyl, 2~hexanoyl-l-pyrazolidinyl, 3,5-dimethyl-
morpholino, 3-methylmorpholino, 3-ethylmorpholino, 2-
propylmorpholino, 3-n-butylmorpholino, 3-pentyl-5-methyl-
morpholino, 3-hexyl-5-ethylmorpholino, 3-aminomethyl- -

morpheolino, 3-methylaminomethylmorpholino, 2-ethylamino-

methylmorpholino, 3-p;opylaminomethylmorpholino, 3-n-



1- pi perazinyl, 3- ethyI-I-plpera2|nyI 3-ethyl -4-nethyl -1 - plpera2|n¥
3-trif|uoronethy|-|-p|pera2|nyl 3- (fluoro- met hyl ) - 1- pi per 2i Ayre 005
3-net hyl t hi o-1 - pi perazi nyl, 4- nethylthlo | - pi perazinyl,

3-ethyl thio-I|-piperazinyl, 3- methylthionorpholino, 4- quoro-I-piperidinyI,
3-fluoro-I- piperazinyl, 3-chloro-I|-piperazinyl, 3-amno-4-fluoro-I-
pyrrolidinyl, 3-am no-4-hydroxy-I-pyrrolidinyl, 3-am no-4-

met hoxy- 1- pyrrolidinyl, 3-am no-4-fludBo-I-piperidinyl, 3-

am no- 4- hydr oxy- | - pi peridinyl, 3-am no-4-nethyl-Il- pyrrolidinyl,
4-benzyl - 3-nmet hyl -1 - pi perazinyl, 3-fluoro- nethyl norpholi no,

3-chl or onet hyl nor phol i no, 4-oxo-1.- piperidinyl, 3-oxo-I-piperidinyl,

2- 0xo- 1 -pi peridinyl, 3- acetylam nonethyl-I|-pyrrolidinyl,

3- (N'ethYBu§§§§ﬁiNéﬁ@@Hywméyﬁhgfrﬁo%095Pe8t%9?mgﬁéggth§Iﬁ@qﬂﬁalfHJ“”

3-t-but oxycar bonyl am nonet hyl -1 -

3- ethylaannanyhahxﬁomBHHYlmdBﬁnﬂlané CBCkQ-m@Eﬁ?Yéﬁﬂh@@tﬁyxm@eraZlny'
3-cycl opropyl am no-1-pyrrolidin- yl, 4-cyclopentyl am no-I|-pi perazinyl,

4-cycl ohergtrphvhbad , Pt (emegihptlamidopyopohepbyphol hvel - pyr4-ol i di nyl , ,
4-cycl o- octglan1no | - pi peridinyl, 4-cyclopropylam no-I-piperidinyl,
3-cycl oprBpY éﬁ?%bﬁ%ﬁ%ﬁﬁﬂhmﬂfphﬂlﬂﬁpg R= pﬁp@PF Yh§m1“QP@$ﬁxi)1.plpera2|nyl

3-t hi ondr ph I I -I-

S oyl BTt R RGP o R8E87 oo
cycl opro n Niieah o3 1 a r phol i no,
4y(2 Eycf%pgﬂ%y 2%%%3%&%1J%J§?)6%be ézln§F¥8rQQ RPY E1PQ téﬁ%tﬁhéﬂiJ)

4- (3-cycl gh@xwamr@mma-&ya ﬂx%ﬁ:ﬁ%lnYLplée(‘ézi;M§iOb&'lb’é—phenyl 2-

anlnobutyl) 1- pyrrolldlnyl cyc ooctylan1nopenty )

- oxo~-1l,3-dioxolen~- 4—yl)methyl l-piperazinyl, 4-(2-oxo-1,3-
dioxolen-4-yl)methyl-l-piperazinyl, 3~(S—mgthy1—2-oxo—l,3—
dioxolen-4-y1)methylamino—l—pyrrolidinyl, 4-(5-methyl-2-oxo-
1,3-dioxolen-4-yl)methylamino-l-piperidinyl, 3-{5-phenyl-2-
oxo-1,3-dioxolen-4-yl)methylaminomorpholino, 3,5-dimethyl-1-
piperazinyl, 3}3-dimethy14l—piperazinyl, 4~acetyl-3-methyl-
l-piperazinyl, 3-ethyl-l-piperazinyl, 3-ethyl—-4-methyl-1-
piperazinyl, 3-trifluoromethyl-l-piperazinyl, 3-(fluoro-
methyl)~l-piperazinyl, 3-methylthio-l-piperazinyl, 4~
methylthio-l-piperazinyl, 3-ethylthio-l-piperazinyl, 3-
methylthiomorpholino, 4-fluoro-l-piperidinyl, 3-fluoro-1-
piperazinyl, 3-chloro-l-piperazinyl, 3~amino-4—fluord?1~
pyrrolidinyl, 3—amino~4~hydroxy—1—pyrrolidinyl, 3-amino-4-
methoxy-l-pyrrolidinyl, 3-amino-4-fluoro-l-piperidinyl, 3-
amino-4-hydroxy-l-piperidinyl, 3-~amino-4-methyl-1-
py;rolidinyl, 4-benzyl-3-methyl-l-piperazinyl, 3-fluoro-
meﬁhylmorpholino, 3-chloromethylmorphelino, 4-oxo-1i-
piperidinyl, 3-oxo—l—piperidinyl, 2—oxo~1-pi§eridinyl, 3-

acetylaminomethyl-1-pyrrolidinyl, 3-(N-ethyl-~N-acetylamino)-



piperidinyl, 4-(6- cyclopropylan1nohexyl)nDrphoI|no 3-
acetyl am nomet hyl -1 -pyrrolidinyl, 4-(2- proplonylan1noethyl)301JHPEe3995nyl
4-(3-butyry|aninopropyl)-l-piperidlnyl 3-(4-

pent anoyl am nobut yl ) mor phol i no, 4-(5-hexanoy|aninopentyl)-l- pi perazinyl,
3-(6-acetyl am nohexyl )-1-pyrrolidinyl, 4-(N

acetyl - N-et hyl am no) net hyl -1 - pi perazi nyl, 4-(N-cycl opropyl -

N-acet yl am no) net hyl -1 - pyrrolidi nyl ,- 49 net hoxycar bonyl -

am nonet hyl ) - 1- pi perazi nyl, 4-(2-ethoxycarbonyl am noet hyl)- 1-piperidinyl,
3- ( 3- propoxycar bonyl am nopr opyl ) nor phol i no,

3-(4-pentyl oxycar b6nyl am nobutyl)-1-pyrrolidinyl, 3-(5-

hexy. : | oxycarbonyl am nopentyl ) - 1- pyrrolidinyl 4-(6-t- butoxy

bonyl N—t- t b N
eyt am naRee ey Br B BT 13- o e s Bep PR Bbo P38 3ane 2005 20
t hyl PRI t 4k | - |
Ty M pysLet yfis}fd%pn{’eﬁ(ﬂh DR eR0Y . - Heyelo- ;
car bonyl - P&r@@l@amwhaﬁlﬁ@f@hm 134%&6.@2:@»'1@3%6 o N by rrolidin- |
e 1

propoxycar bonyl - N-cycl ohexyl am nonet hyl') - 1- pi peri di nyl . term"a 5- to
9- nenberedﬂsaMumawédpentuhamdmmfﬂfgipduﬂmeMycMk@yb&bgewﬂuahlﬁaylbe _
substituted” alsqg includes the group represented by the formula: 1Rb -N N
"I ~RC wheﬁé@ﬁfﬂé1P§1hyarég%%PQﬁE#ﬁkﬁm¥PQﬁhmm§ﬁFOéhﬁyhleb4r§YCh9drogen at om

g (Iower)o %Iﬁ% né omeééh oyI a . pheny Hélgmgr&alk Ir Qr, 1

oxo- | , 39§ X6 ERETET RYP 's %lﬂysctlloﬂff’é‘éf PigorioRa Py éfilk?ﬁ’ rand Rc

is hydrog%ac@%ngg p¥laminomorpholino, 4-thio-l-piperidinyl, 3-thio-

l-piperazinyl, 3-thiomorpholino, 4-cyclopropylaminomethyl-1-

piperazinyl, 3-cyclopropylaminomethyl-l-pyrrolidinyl, 4-
cyclopropylaminomethyl-l-piperidinyl, 3-cyclopropylamino-
methylmorpholino, 4-(2-cyclopentylamin6ethyl)-1—piperaziny1,
4-(3-cyclohexylaminopropyl)~l-piperazinyl, 3-(4-cyclobutyl-
‘aminobutyl)—1—pyrrolidinyl, 4-(5-cyclooctylaminopentyl)-1-

- piperidinyl, 4-(6-cyclopropylaminohexyl)}morpholino, 3—
acetylaminomethyl-l-pyrrolidinyl, 4-(2-propionylaminocethyl)-
l-piperazinyl, 4-~(3-butyrylaminopropyl)-l-piperidinyl, 3-(4-
penﬁanoylaminobutyl)morpholino, 4-(5-héxanoylaminopentyl}-1-
piperazinyl, 3-(6-acetylaminohexyl)-l-pyrrolidinyl, 4-(N-
acetyl-N-ethylamino)methyl-l-piperazinyl, 4-(N-cyclopropyl-
N-acetylamino)methyl-l-pyrrolidinyl, 4-(methoxycarbony1—
aminomethyl)-l-piperazinyl, 4 {2- ethoxycarbonylamlnoethyl)—
l-piperidinyl, 3-(3-propoxycarbonylaminopropyl)morpholino,
3-(4-pentyloxycarbonylaminobutyl)-1-pyrrolidinyl, 3~(5-
hexyloxycarbonylaminopentyl)—l—pyrrolidihyl,-4—(6rt—butoxy~'
carbénylaminohexyl)~1—piperaziny1, 3~-(N-t-butoxycarbonyl-N-

ethylaminomethyl)-l-pyrrolidinyl, 3-(N-t-butoxycarbonyl-N-



(lower) alkyl; the group represented by the fornula: Rd -N O 1--/ \Re
wherein Rd is hydrogen atomor a (lower) alkyl, and Re is BPddegen2808m or
a (lower) alkyl; the group represented by the formula: Rf -N Rg wherein
Rf is an am no which may be substituted by 1 or 2 substituents sel ected
fromthe group consiting of a (-lower) 30 June 2005 21 alkyl and a
(1 ower) al koxycarbonyl, or a am no(lower)al kyl which may be substituted by
1 or 2 substituents selected from theggroup consisting of a (lower) alkyl
and a.(lower) al koxycarbonyl, Rg is hydrogen atomor a (lower) alkyl; the
group represented by the formula: Rh -N R R wherein Rh is hydrogen atom
or a (lower) alkyl, R is hydrogen atom hydroxy, a hal ogen atom or oxo,
and ROis hydrogen atomor a (lower) alkly; and the Iike. The term"a.

gzg:gggﬁ¥§%th§%ﬁgﬁé§§§ﬁ§¥ﬂ1¥ﬂﬂé¥¥J$%Ein§E?h3ff%f?ﬁﬂéﬁgﬁgﬂgrbéﬁ§iL%EUtyl’
cyclopropylaminomethyl)—1—pyr:olidinyl, 4~ (N-methoxy-
carbonyl~N—cyclopropylaminomethyl)-lnpiperazinyl and 4-(N-
propoxycarbonyl—N—cyclohexylaminomethyl)—l—piperidinyl. The
term "a 5- to 9-membered saturated or unsaturated
| heterocyclic ring which may be substituted" also includes
the group represented by the formula:
. . ra
-N N—RP
RC
wherein R® is hydrogen atom or a (lower) alkyl, RP is
hydrogen atom, a (1ower) alle, a (lower) alkanoyl, a
phenyl(lowe;)alkyl, or a 2-oxo-l,3-dioxolenemethyl which is
substituted by a (1ower) alkyl, and R€ is 5ydr6gen atom or a
(lower) alkyl; the grbup represented by the formula:
rd | |
-N. O
e
wherein K9 is hydrogen atom or a (lower) alkyl, and R® is
hydrogen atom or a {1ower)‘a1kyl; tﬁe group répresented by

‘the formula:

_-&f

o
—_ N\— ‘

e “\RrY
wherein Rf is an amino which may be substituted by 1 or 2

substituents selected from the group consiting of a (lower)



cycl oheptyl or cyclooctyl. The term"a phenyl (lower) alkyl in which phenyl

ring may be substituted by a (lower) alkoxy, nitro or ami no30 JH8PUdRBRS

~phenyl al kyl in which phenyl ring may be substituted by a straight chain or
branched chain Cl-C6 al koxy, nitro or amno and the alkyl noiety is a

straight chain or branched chain Cl1-C6 al kyl, such as benzyl,

2- phenyl et hyl, 1-phenyl- ethyl, 3-phenyl propyl, 4-phenyl butyl,

1, 1-di met hyl - 2- phenyl - et hyl, 5-phenykpentyl, 6-phenyl hexyl,

2- met hyl - 3- phenyl - propyl, 4-nethoxybenzyl, 3-ethoxybenzyl,

2- propoxybenzyl, 4- n-butoxybenzyl, 3-pentyl oxybenzyl, 2-hexyl oxybenzyl,.

4- nitrobenzyl, 3-nitrobenzyl, 4-am nobenzyl, 2-am nobenzyl, 2

(4- met hoxyphenyl ) et hyl , 1-(3-ethoxyphenyl)ethyl, 3-(2 30 June 2005 22

ropo | ,,4-(4-n-huto henyl )butyl, 5-(2- nitrophenyl)pent
D7 BT LP oA BRIV RERERIA PUoY s et Tante SRl L et by a
hal m ekl i b " i A 3 of

ol ogen o e e P Y 2 osuBbeRt I E b ecred P, 5 PL 1 by

a hal ogerf minony dnoup Hondiightingchai B elobeanched, chaid £1n1GRea!kyl which
may be substituted by 1 to 3 of hal ogen atons, such as phenyl,

4-f | uor oy carhdmydoferiyl hy@robkor apbenyt , a 4¢ieodepherWyl; the

4- et hyl phenyl, 3-et hyl phenyl, 2-propyl phenyl, 4-n-butyl phenyl, 3-pentyl -
phenyl | Z48W IGaRERACI LS DY ther SpEdhYfphenyl , 3-(2- chl oroet hyl ) phenyi ,
2- (3, 3-di bronopropyl ) phenyl,, 4-(4y chl orobutyl ) phenyl, '
3-(5-iodopentyl ) phenyl, 4-(6- ro-.

-N Ri:
R
.wherein rRE is hydrogen atom or a {lower) alkyl, R is
hydrogen atom, hydroxy, a halogen atom or oxo, and Rj is
hydrogen atom or a (lower) alkly; and the like. 7

The term “a cycloalkyl" includes C3-Cg cycloalkyl
such as cyclopropyl, cyclobutyl, cyclopentyl; cyclohexyl,
cyéloheptYl or cyclooctyl.-

The term "a phenyl (lower) alkyl in which phenyl
ring may be substituted by a (lower) alkoxy, nitro or amino"
includes phenylalkyl in.which phenyl fing may be substituted
by a straight chain or branched chain C;-Cg alkoxy, nitro or
amino and the alkyl moiety is a straight chain or branched
‘chain C;-C¢ alkyl, such as benzyl, 2-phenylethyl, l-phenyl-
ethyl, 3-phenylpropyl, 4-phenylbutyl, l1,1-dimethyl-2-phenyl-
ethyl, S-phenylpentyl, 6-phenylhexyl, 2-methyl-3-phenyl-
propyl, 4-methoxybenzyl, 3-ethoxybenzyl, 2-propoxybenzyl, 4-
n-butoxybenzyl, 3-pentyloxybenzyl, 2-hexyloxybenzyl, 4-
nitrobenzyl, 3-nitrobenzyl, 4—aminobeﬁzyl, 2-aminobenzyl, 2—_

(4-methoxyphenyl)ethyl, l—(3-ethoxyphenyl}ethyl, 3-(2-



hexyl ) phenyl, 2-(1,2,2-trifluoroethyl)phenyl or 4-(2,2,2-
trifluoroethyl)phenyl. The term"a (lower) alkyl having 1 t803Jgpe 2005
substituents selected fromthe group consisting of hydroxy, an am no which
may be substituted by a (lower) alkyl, a (lower) alkanoyl, a cycloal kyl or
a (lower) al koxycarbonyl, a (lower) alkoxy and a hal ogen aton includes a
straight chain or branched chain Cl1-C6 al kyl having 1 to 3 of

substituents selected fromthe group cgnsisting of hydroxy;, an am no which
may be substituted by 1 or 2 substituents selected fromthe

group' consisting of a straight. chain or branched chain Cl-C6 al kyl, a
straight chain or branched chain Cl1-C6 al kanoyl, a C3-C8 cycl oal kyl and a
straight 30 June 2005 23 <chain or branched chain (Cl-C6)al koxy-carbonyl;
a straight .chain or_ branched. chain Cl-C6 aIkongand a hal ogen atom such

as hyr oxy RECRPKYPRERY Y} BSRRY hyy |4~ (A-mybykpay RYEnY 3) byt oxSpt Spyl |
e T S ea e o I Gl
3 rnent oy B e ARG VLSO W eegae
3:d[nethyhaﬂb@@&rQﬂyh,o?-éﬂﬁmﬂdﬁﬁ)ngﬁm9ﬁ|whécﬂrﬁQ¥|§Q1§E$%Ei%uted by
5-n-butyl am nopentyl, 6-pentyl am nohexyl, nethylam nonethyl,
di et hyl anilnsmeBhyl, haloger erydmti rimetlides phedil niHublyl am pestyy| |,
3-dipentyL?ggn%g;OB¥|éugggggﬁ?gg'By a halegen atom or by a straight
_ Y 9
‘chain or branched chain Cy1-C¢ alkyl which may be substitﬁted
by 1 to 3 of halogen.atoms, such as phenyl, 4—f1u0rophenyl,
3~bromo§henyl, 2-chlorophenyl, 4-iodophenyl, 4—metﬁylphenyl,
3-ethylphenyl, 2-propylphenyl, 4-n-butylphenyl, 3-pentyl-
phenyl, 2-hexylphenyl, 4—trif1uoromethy1pheﬁyl, 3-{2-
chloroethyl)pheny}, 2-(3,3-dibromopropyl )phenyl, 4-(4-~
chlorobutyl)phenyl, 3-(5~-iodopentyl)phenyl, 4-(6-fluoro-
hexyl)phenyl, 2—-(1,2,2-trifluoroethyl)phenyl or 4—(2,2,2-
trifluoroethyl)phenyl. '
The term "a (lower) alkyl having 1 to 3 of
%; substituents selected from the group consisting of hydroxy,
| ‘an amino which may be substituted by a (lower) alkyl, a
(lower) alkanoyl, a cycloalkyl or a (lower) alkoxycarbonyl,
a {lower) alkoxy and a halogen atom™ includes a straight
chain or branched chain C1-Cg alkyl having 1 to 3 of
substituents selected from the group consisting of hydroxy;
an amino which may be substituted by 1 or 2 substituents
‘selected from the group consisting of a'straight‘chain or

branched chain C;-Cg alky;, a straight chain or branched

chain Cy-Cg alkanoyl, a C3—CB cycloalkyl and a-straight



am nobutyl, N nethyl-Nethylam nomethyl, N nethyl-N propylam nonet hyl,

met hoxynet hyl , et hoxynet hyl, 2-propoxy- ethyl, 3-butoxypropyl, June 2005

4- pentyl oxybutyl, 5-hexyl oxypentyl, 6-nethoxyhexyl, propoxynetyl,

1- et hoxyet hyl , 2-hexyl oxy- ethyl, fornylam nonethyl, acetylam nonethyl,

2- propanoyl - am noet hyl, 3-butyryl am nopropyl, 4-pentanoyl am nobutyl, 5-

hexanoyl am nopentyl, 6-acetyl am nohexyl, propanoylam no- nethyl,

1-acetyl am noet hyl, 2-hexanoyl ami noethy], N-acetyl- N-nethylamonethyl,

N-acetyl - N-et hyl am nonet hyl , N acetyl - cycl opropyl am nonet hyl ,

N, N- di cycl opropyl am nomet hyl , cycl opr opyl am nonet hyl

2-cycl obutyl am noet hyl, 3-cycl o- penbyl am nopropyl,

1- cycl opr opyl am noet hyl , 2-cycl opropyl - am noet hyl, am nopropyl,

4-cycl ohexyl am nobutyl, 5-cyclo- heptyl am nopentyl, 6-cyclooctylam nohexyl,

N- et hyl - 1§86 %) @fe PFBBShedaChair| oy Uiyl adkoxamernpbnyl:” a straight

N-ethyI-Nb %IoproB%Ianhnanethyl, net hoxycar bonyl am nonet hyl ,

2- et hoxycar Bny PAmPABRERGE , B2 in Gpdxey GHissy RER AoprépgED atom,

4-t-butox¥&@mp%gyk 1y ﬁggg*l 55_ | oxycarbgnyl am nopent y1;

6- hexyl oxycar bony gn1ng exyl )’ %-@ﬁ@%%9§3¥ﬁgﬁyﬁaﬁ?ﬁ8ﬁ§?ﬁ§V§' 3-

2- 1 - but ox W@rRRRP-apyNoel by} arodylha Bt 00 GRHRIGRLATL RN L a1 oxy —

N—t-butoxycarbonyl-E?neth | - ah%%onggkyl, .9¥ qy ’ & oxY

N-t - but oxyexylong-chl ot bpt apy npniet diydmeih ¥t 2-fFluorcethyl, 4-

but oxycar bonyl - N-cycl opropyl am nonet hyl. The term "a (| ower) al kanoyl which
my be s@hderehusilpy31fivoropdntsl ogarB-atichddrohekydes2a2serai ght chain

or branch%d&EQain Cl-C6 al kanoyl which may be substituted by 1 to 7 of
halogen at*d 1ugagﬁtgglfOFﬁyﬁ}uoromethyl, aminomethyl, 2*am;noethyl.

. ' l-aminoethyl, 3—amindpropyl,'4—aminobutyl, S5-aminopentyl, 6-

aminohexyl, 3-dimethylaminopropyl, 2-ethylaminoethyl, 4-

propyla@inobutyl, 5-n-butylaminopentyl, 6~-pentylaminohexyl,

methylaminomethyl, diethylaminomethyl, 2-dipropylaminoethyl,
l-di-n-butylaminoethyl, 3-dipentylaminopropyl, 4—dihexy1—

aminobutyl, N-methyl-N-ethylaminomethyl, N-methyl-N-

propylaminomethyl, methoxymethyl, ethoxymethyl, 2-propoxy-

-ethyl( 3-butoxypropyl, 4-pentyloxybutyl, S5-hexyloxypentyl,

6-methoxyhexyl, propoxymetyl, l-ethoxyethyl, 2-hexyloxy-

ethyl, formylaminomethyi, acetylaminomethyl;'2—propanoy1—

aminoethyl, 3-butyrylaminopropyl, 4-pentanoylaminobutyl, 5-

hexanoylaminopentyl, 6—-acetylaminohexyl, propanoylamino-

methyl, l-acetylaminoethyl, 2-hexanoylaminoethyl, N-acetyl-

N-methylaminomethyl, N-acetyl-N-ethylaminomethyl, N-acetyl-

N-cyclopropylaminomethyl, N,N-dicyclopropylaminomethyl,

cyclopropylaminomethyl, 2-cyclobutylaminoethyl, 3-cyclo-

pentylaminopropyl, l-cyclopropylaminoethyl, 2—-cyclopropyl-

aminoethyl, aminopropyl, 4-cyclohexylaminobutyl, 5-cyclo-

heptylaminopentyl, 6-cyclooctylaminohexyl, N-methyl-N-



acetyl, propionyl, butyryl, pentanoyl, hexanoyl, a,a.,a-tr-i- fluoroacetyl,
6,6,6 -trifluoro-a,a-difluoropropionyl, y,y,y - trifluoro-B38-difirudPdsa, a
-di fluorobutyryl, a,a-dichloro- acetyl, a-bronvacetyl, a-iodoacetyl,

B-f |l uor opropi onyl, a- fluoro-a-fluoropropionyl, 6-fluorohexanoyl or

4-chl oro- pentanoyl, 3,3,3-trifluoropropionyl. The term™"a (| ower)

al kenyl carbonyl having 1 to 3 substituents selected fromthe group

consi sting of a halogen atomand a cafbaxy" includes a straight chain or
branched chain (C2-C6)al kenyl -carbonyl having 1 to 3 of substituents
selected fromthe group consisting of a hal ogen atom and a carboxy, such
as 3-carboxyacryl oyl, 3-carboxy-2,3ndichloro- acryl oyl,

-3- car boxy- 2, 3- dibronoacryloyl 4- car boxycrot onoyl, 4-carboxyi socr ot onoyl,
5- car boxy- 3- pent enoyl , , 6- carboxy 4 30 June 2005 25 hexenoyl ,

4 car boxy€%¢1 PR BE %Wbﬂ%@?t%¥16‘&éﬁﬁ@%yNBCHC1%PE%PI#%W€“HE¥@HéyI, The term

"a (|l ower bon rai ht ch n or bra ched chain
(C1- C6)alﬁo§§§%g¥%ony ya%h% 12%%@@8?% 9? n ?ﬂﬁ&ﬂﬁ%ﬁg ny P

pr opoxycapbepyi FSQRY ©. <H%le,, u 1 xyegar bonyl ,
pentyloxy%arg%n§?aor h%x@?%%@%% R Eg§¥g n1 an %éﬁ%m%gﬁggylgmhlch may
be substpéentetobycarhboybinisbien t'yl Ne-UdRe1 88 BLEHS DA ndhle&y1 MYy be

substituted by 1 or 2 of a straight chain or branched ™ chain C1- 6 al kyl ,
such as chrbahoyycanpeehyl ami monetrtipony 12~ t-bthyk pod nosray omiydoethyl ,
propylan]Egggggggg;capbggéylgqgégghyl N-t-butoxycarbonyl-N-methyl-
‘ Yy y
aminomethyl, N—t—butoxycarbonyl—N~ethyléminomethyl or N-t-
;_} ’ | butoxycarbonyl-N-cyclopropylaminomethyl.

The term "a (lower) alkanoyl which may be
substituted by 1 to 7 of halogen atoms" includes a straight
chain or branched chain C;-Cg alkanoyl which may be
substituted by 1 to 7 of halogen atomé, such as formyl,
acetyl, propionyl, butyryl, pentanoyl; hexaqpyl, a,o,a ~tri-
fluoroacetyl, B8,8,8 —triflucro~a,a-difluoropropionyl, y,v:vy -
trifiluoro-8,8~difluoro-a,a-difluorobutyryl, a,a-dichloro-
acetyl, a~bromoacetyl, s—iodoacetyl, g-fluoropropionyl, g-
fluoro-a«-fluoropropionyl, 6-fluorohexanoyl or 4-chloro-
pentanoyl, 3,3,3-trifluoropropionyl.

The term "a (lower) alkenylcatbonyl having l.to 3
substituents selected from.the_group consisting of a halogen
atom and a carboxy" includes a straight chain or branched |
chain (Cy-Cglalkenyl—-carbonyl having 1 to 3 of substituents
Selected from the group consisting of a halogen atom and a
carbpxy, such as 3-carboxyacryloyl, 3-carboxy-2,3-dichloro-
acryloyl, 3-carboxy-2,3-dibromoacryloyl, 4-carboxycrotonoyl,

4-carboxyisocrotonoyl, 5-carboxy-3-pentenoyl, 6-carboxy-4-



carbonyl, pentyl am nocarbonyl, hexyl am nocarbonyl, dinmethyl- am nocarbonyl,

di et hyl am nocar bonyl , di propyl ami nocar bonyl, di pentyl ami noG® Fomg 2005
di hexyl am nocar bonyl, N-nethyl-N- propyl am nocar bonyl ,

N-net hyl - N-tert-butyl am nocar bonyl or N-ethyl-Npentyl am nocarbonyl. The
term"a phenyl (I ower) al koxycarbonyl" i ncludes phenyl al koxycarbonyl in

whi ch al koxy noiety is a straight chain or branched chain Cl-C6 al koxy,
such as benzyl oxycarbonyl, 2-phenyl etoxycarbonyl, 1-phenylethoxy-

car bonyl, 3-phenyl propoxycarbonyl, 4-phenyl but oxycarbonyl,

1, 1- di net hyl - 2- phenyl et hoxycar bonyl , 5-phenyl pentyl oxy- carbonyl, 6-phenyl
hexyl oxycar bony 1 or 2-nethyl -3-phenyl - propoxycarbonyl. The term "an

am no( | ower) al kanoyl which nmay be 30 June 2005 -26 substituted by a
phenyl (| ower) al koxycar bonyl " includes a straight chain or branched chain
C2- C6 ani REXFR&HSY| 4ukd EbPx el fRacsgbsPitrnrrd By &-phchykitRefycarbonyl in
whi ch alkgxﬁ]h moi ety is a straight chain or branched chain Cl-C6 al koxy,
such as 29&RPA8ACEEY X %% nopr opi onyl, 4-ami nobutyryl, 5- ani nopentanoyl ,

6- am nohexanoyl , 2-Q§QZ¥ 9%ygﬁﬁqgg¥k%FE&%§(§%SE¥£hy1" includes a

2- (2- phenyl et hoxycar bonyl am no)'. acetyl,

phenyl pr opexugahopyh & d10)RGRIHed %h(a&npg@nstbb%qms-xy—carbonyl,
.car bonyl am no) propi onyl, 4-(1, 1-di net hyl - -bheﬁylethoxy-

car bonyl asurb) bet meyhoxfed haiyany lepapkylcaxpeayhonyplropatyaa) peayanoyl ,

6- ( 6- phenyl hexyl oxycar bonyl am no) hexanoyl or

2- ( 2- met h}FOBT PRENY FRF opridyc Musorylcanbroydcet g t—butoxycarbonyl,
pentyloxycarbonyl or hexyloxycarbonyl.

The term "an aminocarbonyl which may be
substituted by a (lower) alkyl" includes aminocarbonyl which
may be substituted by 1 or 2 of a straight chain or branched
chain C;-Cg alkyl, such as carbamoyl, methylaminocarbonyl,
ethylaminocarbony;,-propyiaminocarbonyl, n-butyiamino-
carbonyl, pentylaminocarbonyl, hexylaminocarbonyl, aimethyl—
gminocarbonyl, diethylaminocarbonyl, dipropylaminocarbonyl;
dipentylaminocarbonyl, dihexylaminocarbonyl, N-methyl-N-
propylaminocarbonyl, N—methyl—N-tert-butylaminocarbonyl or
N-ethyl-N-pentylaminocarbonyl.

The term “a phenyl(1ower)alkqucarbonyl“ includes

| phenylalkoxycarbonyl ih which alkexy moiety is a straight
chain or branched chain Cy—Cg alkoxy, such as
benzyloxycarbonyl,'2jphenylethoxycafbonyl, l1-phenylethoxy-
carbonyl, 3-phenylpropoxycarbonyl, 4—phenylbutoxycarbohylr
1;l—dimethyl—2—phenylethoxycarbony1, 5-phenylpentyloxy-
carbonyl, 6-phenylhexyloxycarbonyl or 2-methyl-3-phenyl-
propoxycarbonyl.

The term “an amino(lower)alkanoyl which may be



The term"a (lower) al koxycarbonyl (1 ower)al kyl" includes

al koxycar bonyl al kyl in which al koxy and al kyl noieties are3@ Junsi gap5
chain or branched chain Cl-C6 al koxy and al kyl, respectively, such as

- met hoxycar bonyl net hyl , et hoxycar bonyl net hyl , 2-et hoxycar bonyl et hyl,

3- propoxy- carbonyl propyl, 4-butoxycarbonyl butyl, 5-pentyl oxycarbonyl -
pentyl, 6-hexyl oxycarbonyl hexyl, 2-nethoxycarbonylethyl, 3-

met hoxycar bonyl propyl, 3-ethoxycarbonyl propyl or 4-ethoxy- carbonybutyl.
The term "a carboxy(lower)al kyl" incltudes carboxyal kyl in which al kyl

noi ety is a straight chain or branched chain Cl-C6 al kyl, such as

car boxymet hyl, 2- carboxyethyl, 3-carboxypropyl, 4-carboxybutyl, 5-carboxy-
pentyl, 6-carboxyhexyl, 1-carboxyethyl, 1,1-dinmethyl-2 30 June 2005 27

car boxyet hyl or 2-nethyl -3-carboxypropyl. The term "an

ani | i noc&Wehiltuitede byabkphetiyl tbowerekallaniydarboaybonyhalkgebsia whi ch al kyl
noi ety is a straight chain or branched chain Cl1-C6 al kyl, such as anilino-

car bony!| F&tRH9RE Fhadpl pRoRERBAYEGtPRALIN Canfig iandearbbappylevhyth
3-ani |l i ngcar honyl pr I -ani li nocar | butyl, 5- anilnocarbonyl pentyi
o ani | e B RB e d B o RS R S K e iR boaviongl ubRgh BrkoNy e
2- met hyl +3s:a0/ i;Roga 0 s T N . 0O ~Whj.ch_| e
substi?u?gﬁégglé% %I%&g§¥&§Fk8¥%1%.?f3%§¥ ne 5%%;-,C&— Poag? S

al koxycasuenylas @-amipbasyt i pwerdmi kyprop ivHyade -ami Repwhi el may-be

substituted by 1 or 2 of a straight chain or "branched chaihn
aminopentanoyl, 6~aminohexanoyl, 2-benzyloxycarbonylamino-
acetyl, 2—(2—pheny1ethoxycarbohylamino}acetyl, 2—-(3- .
phenylprdpoxycarbonylamino)acetyl, 3~{4-phenylbutoxy-
carbonylamino)propionyl} 4—(1,i-dimethyl—prhenylethoxy~
carbonylamino)butyryl, 5-(S-phenylpentyloxycarbonyl-—
amino)pentanoyl, 6-(6-phenylhexyloxycarbonylamino)hexanoyl
or 2-(2-methyl-3-phenylpropoxycarbonylamino)acetyl.

The term "a (lower) alkoxycarbonyl(lower)alkyl"
includes alkoxycafﬁonylalkyl in which alkoxy and alkyl
moieties are a straight chain or branched chain C,~Cg alkoxy
and alkyl, respectively, such as methoxycarbonylmethyl, |
ethoxycarbonylmethyl, 2-ethoxycarbonylethyl, 3-propoxy-

- carbonylpropyl, 4-butoxycarbonylbutyl, S5-pentyloxycarbonyl-
pentyl, 6—hexyloxycarbonylhexyl, 2-methoxycarbonylethyl, 3-
methoxycarbonylpropyl, 3—ethoxycarbonylpropfl_or 4-ethoxy-
. carbonybutyl.

The term "a carboxy(lower)alkyl“‘includes
carboxyalkyl in which alkyl moiety is a straight chain or
branehed chain Cl—CGIalkyl, such as carboxymethyl, 2-
carboxyethyl, 3~carboxypropyl, 4-carboxybutyl, S5-carboxy-

pentyl, G-Cérboxyhexyl, l-carboxyethyl, 1,l1-dimethyl-2-



Cl-C6 al kyl, a straight chain or branched chain Cl-C6 al kanoyl, a straight
chain or branched chain (Cl-C6)al koxy- carbonyl or a phenyl 80kyunen20Bbch
al kyl moiety is a straight chain or branched chain Cl-C6 al kyl, such as
am no, nethylam no, ethylam no, propylamno, t-butylam no, pentyl- am no,
hexyl am no, di nethyl am no, diethylam no, di-n- propyl am no,

di - n-butyl am no, dipentylam no, dihexylam no, N nethyl-Nn-butylam no,

N- net hyl - N-pentyl am no, N-ethyl-N heg I am no, acetylam no, fornylam no,
propi onyl am no, butyryl am no, pentandyl ani no, hexanoyl am no, N-nethyl -
acetyl am no, N-ethyl-N propionylam no, N-nethyl-Nbutyryl- am no,

N- n- propyl - N- pent anoyl am no, N-et hyl - N-hexanoyl am no, nethoxycrbonyl am no,
et hoxycar bonyl am no, propoxycarbonyl - am no, t-butoxycarbonyl anm no,

- pentyl oxycarbonyl am no, 30 June 2005 28 hexyl oxycarbonyl am no,

but oxycar®RMiRerf iyl en 2omeshyl~GachohgkyNamstihy| ani no,

N-t - but oxycar bonyl - N- et hyl am no, N t-butoxycarbonyl - N- benzyl am no,

benzyl ani no, (2- phe"fm teéf‘hyla)"aﬁf‘hém?‘?aab‘?@mﬂl SkayA Y i kid," includes

E36phgﬂgl pylc% am n laf‘ﬁé{ Pg?’y % %Hjﬂlﬂ (Sep’\%ﬁl%ﬁpent% am no-or

SUbSt | Uty cr Wrhcle dh@IhagﬁncaLerma%nf' e S finone whioh may

be substituted by 1 or 2 of hal og 6ato uranon-5-yl,
3, 4- di br craxB{r5H)me fhigneRr-ahiYhinoda oy Lo 19F10- A(—Qﬁllflq'fm&wﬂ'—, 3- chi or o-

2(5H) furanon-5-yl, 4-fluoro-2(5H)-furanon-5-yl or 3-iodo-
ethyl, 3—an111nocarbony1pr0py1, 4-anilinocarbonylbutyl, 5-
anilinocarbonylpentyl, G—Ahilinocarbonylhexyl, 1,1~-dimethyl-
2~anilinocarbonylethyl or 2-methyl-3~anilinocarbonylpropyl.

The term "an amino which may be substituted by a

(lower) alkyl, a (lower) alkanoyl, a (lower) alkoxycarbonyl
Or a phenyl(lower)alkyl® includes amino which may be
substituted by 1 or 2 of a straight chain or branched chain
C1-Cg alkyl, a straight chain or branched chain Cy-Cg
alkanoyl, a straight chain or branchedrchain (Cy-Cglalkoxy-
carbonyl or a phenylalkyl in which alkyl moiety is a
straight chain or branched chain C1-Cg alkyl, such as amino,
methylamino, ethylamino, propylamino, t-butylamino, pentyl-
amino, hexylamino, -dimethylamino, diethylamino, di-n-
propylamino, di—n—butylamino, dipentylamino, dihexylamino,
N-methyl-N-n-butylamino, N-methyl-N-pentylamino, N-ethyl-N-
bexylamino, acetylamino, formylamino, propionylamino,
butyrylamino, pentanoylamino, hexanoylamino,AN—methyl—N—
acetylamino, N-ethyl-N-propionylamino, N-methyl-N-butyryl-
anino, N-n-propyl-N-pentanoylamino, N-ethyl-N-hexanoylamino,
methoxyecrbonylamino, ethoxycarbonylamlno, propoxycarbonyl—

amino, t- butoxycarbonylamlno, pentyloxycarbonylamlno,



2(5H)-furanon-5-yl. The term"a sul fo(l ower)al kyl" includes sul foal kyl in

whi ch alkyl nmoiety is a straight chain or brahched chain CBOCSuseky¢PO5such
as sul fonethyl, 2-sulfoethyl, 1-sulfo- ethyl, 3-sulfopropyl, 4-sulfobutyl,
5-sul fopentyl, 6-sul fo- hexyl, 1,1-dinethyl-2-sulfoethyl or :

2-met hyl - 3-sul fopropyl. The term"a (Iomer) al kyl sul fonyl which may be
substituted by 1 to 3 of hal ogen atons I ncl udes a straight chain or

branched chain Cl-C6 al kyl sul f onyl ﬁh _may be substituted by 1 to 3 of
hal ogen atons, such as nmethyl- sul fony et hyl sul fonyl, isopropyl sul fonyl,
n- butyl sul fonyl, pentylsulfonyl, hexylsulfonyl, trifluoronethylsufonyl, 2-

fl uor oet hyl sul fonyl 3-f|uoropropy|su|fony|, 4,'4,4-tri -
quorobutyIsquonyI 5- chloropentylsulfonyl 6- br onohexyl 30 June 2005 29
sul f onyl , |odohexylsulfonyl dlfluoroethylsulfonyl or

2, 3- d|brohﬁﬁ?bﬁ??%ﬁF??ﬁKAamrﬂﬂathﬂh%ﬂygacbemnlymankoxy“tfbﬂﬂQK&S a.stralght

chain or ched chai Co6 alko such as net hoxy, ethoxy, propoxy,
|sopropox§%9gu?%§y§ T%ﬁh(iﬁﬂ 5ehF§P6¥93rB?nﬁ%x§T%R9qumkﬂq(ﬂﬂn"a

(1 owner) alkagp rabgh cha n_or ed chain C2-C6
alkanoylo§y$u§%% 5yrbé§€éH€%%§§?l%ﬁ%gubn%?%x% a%h??ry?g gheW%Bbutyryloxy,

R s Nt L e
{4-phenylbutyl)amino, (5- phenylpentyl)amlno or (6- '
phenylhexyllamino.

The term "a 2(5H)-furanone which may be

R substituted by 1 or 2 of halogen atoms" includes 2(5H)~

furanone which may be substiguted by 1 6: 2 of halogen

étoms, such as 2(5H)-furanon-5-yl, 3,4~-dibromo-2(SH)-
furahon—S“yl, 3,4-dichloro-2(SH)—furanon-S—yl, 3—chloro-
2(5H)~-furancn- 5-yl, 4-fluoro—-2(5H)~- furanon =5-y} or 3-iodo-
2(5H) furanon-5-yl.

The term “a sulfo(lower)alkyl" includes sulfoalkyl
in which alkyl moiety is a straight chain or brahched_éhain
Cl"cs alkyl, suéh as sulfomethyl, 2-sulfoethy1} l-sulfo-
ethyl, 3-sulfopropyl, 4-sulfobutyl, 5-sulfopentyl, 6-sulfo-
hexylf 1,1—dimethyl—2-sulfoethyl or 2—methyl—3—sulfoprop§l;

The term “a (lower) alkylsulfonyl which may be

'subétituted by 1 to 3 of halogén-atoms" includes a straight

chain or branched chain Cy-C¢ alkylsulfonyl which'may be

substituteﬁ by 1 to 3 of halogen atoms, such as methyl-
sulfonyl, ethylsulfonyl, isopropylsulfonyl, n-butylsulfonyl,

pentylsulfonylf hekylsulfonyl, trifluoromethylsufonyl, 2-

fluoroethylsulfonyl, 3-fluoropropylsulfonyl, 4,4,4-tri-

fluorobutylsulfonyl, 5-chloropentylsulfonyl, 6—-bromohexyl- -



2-butenyl, 3-butenyl, 1-methylallyl, 2-pentenyl or 2- hexenyl. The term"a
(lower) al kynyl" includes a straight chain or branched chai3® d2n€62005

al kynyl, such as ethynyl, 2- propynyl, 2-butynyl, 3-butynyl,

1- net hyl - 2-propynyl, 2- pentynyl or 2-hexyhyl. The term"a

2- oxo-1, 3-di oxol enenet hyl which may be substituted by phenyl or a (I ower)
al kyl " includes 2-oxo- 1, 3-di oxol enenet hyl which nmay be substituted by
phenyl or a ‘"straight chain or branched chain Cl-C6 al kyl, such as -(5-
met hyl - 2- oxo- | , 3- di oxol en-4-yl ) met hyT 24 5-tert- butyl - 2- 0xo0-

1, 3- =di oxol en- 4- yl ) met hyl, (5-phenyl-2-o0xo-1,3-di oxol-en-4- yl)nethyl,
(2-oxo-1, 3-di oxol en- 4- yl)nethyl (5-pentyl-2-o0xo 1, 3-di oxol en-4- yl)nethyl
(5- hexyl - 2- oxo-1, 3-di oxol en- 4- yI) 30 June 2005 30 nethyl,

(5-et hyl -2-oxo-1, 3-di oxol en-4-yl ) met hyl or (5-

propyl - 2- WL 0By i dxdlodnhdxyl Subfdngl , 2Thedtieutrbraethylsu1fony1 or

2- oxo- 1, 3- dloxolenenethylanlno whi ch may be substituted by phenyl or a
(.1over) 43T 19§RﬂQRﬁQ§Y25ub§@Byl8 di oxol enenet hyl ami no whi ch may be
substituted by phe %r §tra| ht chain or branched chain Cl-C6 al kyl,
such as (5-nmethyl - REE 1 -Alkprg hynawﬁ@s gostraight

tert-butyl t hyl ai ai no, hen | - 2-
oxo- 1, 3- élcg%olﬁ%e(ﬁ)% bf/t ﬁy?am n)(;é)?% gégong ai6 o‘?g h?ﬁ‘? fret hyl ani no,

Eg Egg;yl;ﬁg&g@Tlgﬁégﬁﬁg?Lﬁ@%ﬁ%&%%ﬂ?;?%gﬁf g]@?gy—butoxyq pentyloxy
et hyl - 2- oxo- IheZexdicooyol en- 4-yl ) net hyl am no, or (5-propyl -

The term "a (lower) alkanoyloxy“ includes a
straight chain or branched chain C,-Cg alkanoyloxy, such as
acetyloxy, propionyloxy, butyryloxy;»isqbutyryloxy, penta-
noyloxy or hexanoyloxy. |

The term "a (lower) alkenyl" includes a straight
chain or branched_chain CZ'CG alkenyl, such as vinyl, allyl,
2-butenyl, 3-butenyl, l-methylallyl, 2-pentenyl or 2-
hexenyl.

The term "a (lower) alkynyl" 1ncludes a straight
chaln or branched chain Cy-Cg alkynyl, such as ethynyl, 2~
propynyl, 2-butynyl, 3-butynyl, l1-methyl-2-propynyl, 2- .
pentynyl or 2-hexynyl. 7

The term “a 2-oxo-1,3-dioxolenemethyl which may be
substituted by phenyl or a (lower) alkyl" includes 2-oxo-
i,3-dioxolenemethyl which may be substituted by'phenyl"or a
straight chain or branched chain C;-Cg alkyl, such as "(5-
.methyl-z—oxo—l,3—dioxolen—4—yl)methyl, (5-tert-butyl-2-oxo-
l,3*dioxoien—4—y1)methyl, (5-phenyl-2-oxo-1,3-dioxolen-4-
yl)methyl, (2-oxo-1,3-dioxolen~-4-ylimethyl, (S-pentyl-2-oxo-

1,3-dioxolen-4-yl)methyl, (S-hexyl-2~-oxo-1,3~dioxolen—~4-yl)-



oxo- |, 3-di oxol en-4-yl ) et hyl am no. The term "a cycl oal kyl amqgp"5 {2 bydas
C3-C8 cycl oal kyl am no, such as cycl opropyl-am no, cycl obutyl am no,
cycl opentyl am no, cycl ohexyl am no, cycl oheptylam no or cycl ooctyl an no.
The term"a (lower) al kylthio" includes a straight chain or branched chain
Cl1-C6 al kylthio, such as nethylthio, ethylthio, propylthio, isopropylthio,
butylthio, tert butylthio, penthylthio or hexylthio. The term"a phenyl
which may be substituted by 1 to 3 of3&ubstituents sel ected fromthe group
consisting of a (lower) alkoxy, a halogen atom and hydroxy on phenyl ring"
i ncl udes phenyl which may be substituted by 1 to 3 of substituents
sel ected fromthe group consisting of a 30 June 2005 31 straight chain or
branched chain Cl-C6 al koxy, a halogen atom and hydroxy on phenyl ring,
such as pheblyl. 4¢%reetiopy-2-phamil , 3-Fiebdarypaepy ) me €n i opexyfphenyl
4-n- but ox phenﬁl 3-pentyl oxyphenyl, 2-hexyl oxyphenyl, -
3, 4- di metPERPhedyPx0-b, U-diaxd rest-Howinmetyly 1 . 2- f | uor opheny! |
4-fl uorophenyl, 3- cﬁliklll or ophenyl , 4-chl orophenyl, 4-bronmophenyl,
2-i odophenyl, 2, 4- 87 | b pifefyiox oz 16 3didf Pyl epemathy 1 81 nali¥H iwdr opheny| |
2, 5-di fl upLophenyly ,TzitAhSt gjor henyl , 2, 6-di bronophenyl,
2,4, 6-tri_flgor03%en?/ : d%?c 2 rp?'p&ﬁygr(?ﬁhén)?'fl?_wﬂ’f?I"L‘Jﬁfbl'}zl-“fﬁe‘tqﬂﬁa/&'enyl,
2- 11 uor 0-dhedy sl DXy PheMneme ALAEYBN AN b fay HEr QyPREAN] o
4- hydr oxyphenyl, 2, 3-di hydroxyphenyl, %gl 2 gy gﬁ‘ﬁ%‘bﬁ%‘ﬁ%ﬁd &
2,4, 6-trigherpkyphenydtraight chain or branched chain C,-C¢ alkyl,
such as (S—methyl—z—oxo-l,3—dioxolen—4-yl)meth&lamino, {5~
tert-butyl-2-oxo-1,3-dioxolen-4~yl)methylamino, (S-phenyl-2-
0x0-1,3-dioxolen~-4-yl)methylamino, (2-oxo~-1,3~dioxolen—4-
-yl)methylamino,'(S-pentyl-zéoxo—l,3—dioxolen—4-y1)methyl—
amino, (S-hexyl—z-oxo—l,3~dioxolenf4-y1)methylamino, (5~
ethylwz—oxo-l,3-dioxolen—4~yl)methylamino, or {S5-propyl-2-
©x0-1,3-dioxolen~4-yl)methylamino.

The term "a cycloalkylamino" includes C3-Cgq
ngcloalkylamino, such as cyclopropylamino, cyclobutylamino,
cyclopentylamino, cyclohexylamino, cycloheptylamino or
cyclooctylamino.

The term "a (lower) alkylthio" includes a straight ‘
chain or branched chain C1~-Cg alkylthio, such és methylthio,
ethylthio, propylthio, isopropylthio, butylthio, tert-
butylthio, penthylthio or hexylthio.

The term "a phenyl which may be substituted by 1
to 3 of substituents selected from the group consisting of a
(lower) alkoxy, a halogen atom and hydroxy on phenyl ring"
includes phenyl which may be substituted by 1 to 3 of

-Substituents selected from the group consisting of a



The term"a (lower) alkyl which may be substltuted by a hab%g%%n%t96b5a
(1 ower) al kanoyl oxy or hydroxy" includes, in addition to tHhe
above-nentioned (lower) alkyl, .a stralght chain or branched chain Cl-C6
al kyl which is substituted by 1 to 3 of substituents selected fromthe
group consisting of a halogen atom a straight chain or branched chain
C2- C6 al kanoyl oxy or hydroxy, such as hydroxynethyl, 2-hydroxyethyl,

1- hydroxyet hyl, 3-hydroxy- propyl, 4-Bydroxybutyl, 5-hydroxypentyl,

6- hydr oxyhexyl, 3- chl oropropyl, brononethyl, 2-fluoroethyl, 4-chlorobutyl,
3- fluoropentyl, difluoronethyl, 2,3-dichlorohexyl, 2,2,2- trifluoroethyl,
trifluoronethyl, acetyl oxynethyl, 2- propionyloxyethyl, 3- butyryloxypropyl
4- pent anoyl oxybutyl, 5-hexanoyl oxypentyl, 6 acetyloxyhexyl

pr Opanoylw@)&\iﬁ;tﬂtylchaii@ S#NE 2A0R dB%Pa}ﬂ é%"‘ xfr%erﬁ %ﬂcgﬁyl oxyet hyl or

2-hexanoyl oxyet hyl .  The conpounds nthe above

gener al ffﬁmmlaaldhbd@'&litybenpbﬁﬁﬂygdrE}ngaéﬁé}{JSas HHRGRSS e - ?nréqh%r erably
prepared, for exanple, by the' processes as shown in the Ilomnng

react i on Hteiees 336 hunpheegs, 33propeagphary 15C hemB-ddt 3 pidny@QoH X /
COX3 kblq%pn 5&%§y§%én§% R% héﬁyloxyphenyl 3,4-dimethoxyph
¢ yphenyl,
2,4,6-trimethoxyphenyl, 2-fluorophenyl, 4-fluorophenyl, 3-
‘chlorophenyl, 4-chlorophenyl, 4-bromophenyl, 2-iodophenyi,
2,4-difluorophenyl, 2,6-difluorophenyl, 3,4—difluorophenyi,
2,5~difluorophenyl, 2,4~dichlorophenyl, 2,6—éibromopheny1,
2,4,6-trifluorophenyl, 3,4,6—trichlofophenyl, 4-fluoro-2-
methoxthenfl, 2~-fluoro-4~hydroxyphenyl, 2-hydroxyphenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 2,3~dihydroxyphenyl,-2,4—di~
hydroxyphenyl or 2,4,6-trihydroxyphenyl. |
The term "a (lower) alkyl which may be substituted
~« by a halogen atom, a (1owér} alkénoyloxy or hydroxy"
includes, in addiﬁion to the'above—meﬁtioned (lower) alkyl,
.a straight chain orlbranched chain C1-C¢ alkyl which is
substitﬁted by 1 to 3 of substituents selected from the
group consisting of a halogen atom, a straight chain or
branched chain C,-Cs alkanoyloxy or hydroxy, suéh as
hydroxymethyl, 2*hydr0xyethyl, 1-hydroxyethyl, 3-hydroxy-
propyl, 4—hydroxybutyl, 5-hydroxypentyl, 6-hydroxyhexyl, 3-
chloropropyl, bromomethyl, 2-fluoroethyl, 4-chlorobutyl, 3-
- fluoropentyl, difluorométhyl, 2,3-dichlorohexyl, 2,2,2~
trifiuofbethyl, trifluoromethyl, acetyloxyﬁethyl, 2~ v
'propionyloxyethyi, 3-butyryloxypropyl, 4-pentanoyloxybutyl,

5-hexanoyloxypentyl, 6-acetyloxyhexyl, propanoyloxymethyl,



R33 (2] [3] O 41 RSCH2O0R6 [4] X C-CH RS \COOR6 R2' >§§ gsn[g})o R 4
O 11 1) Renpval of R5 X C COOR6 2) R7-CHORS R2' X2 CH \OR9>3 RAE &PYP7]
R4 0. RI-NH2 [8] X C COOR6 Cyclization , < R 3 X2 NHRL[9] RAR4E OO

X k("N COOR6 Hydrolysis X COON 2 N R2ZR3 RLRR3 R[la] [la] 30 June
2005 34
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l-acetyioxyethyl, 2-acetyloxyethyl or 2-hexanoyloxyethyl.
The compounds of the present invention of the

above general formula {1) can be prepared by various

processes and preferably prépared, for example, by the’

processes as shown in the following reaction schemes.



wherein R1, R2, R3 R4 and X are as defined above, R21 is a 3%a5%% n,gpgm or
the R2 group (R2'is as defined above), R5 is ‘a group of thé&formila: '
-COR10 (wherein R10 is a (lower) alkyl) or a group of the fornula: -COORl1
(wherein R1- is a (lower) alkyl), R6 is a (lower) alkyl, R7 is a group of
the R12 formula: -MNM 13 (wherein R12 and R13 are each a (lower) RI13

al kyl) or a (lower) alkoxy, X2 and X3_age each a halogen atom R8 and RO
are each a (lower) alkyl. The hal ogenation of the conpound [2] is carried
~out by reacting with a hal ogenating agent in the presence or absence of a
sol vent. The solvent includes aromatic hydro- carbons such as benzene,

tol uene and xyl ene, hal ogenated hydrocarbons such as di chl oronet hane,
~chtoroform and carbon tetrachloride, ethers such as dioxane,

t et r ahydr SISAE AhFPEEHYI et her, di met hyl f or mami de (DVF), di met hyl

sul foxide. ( ), and the like. The halogenatigglagent may be any
conventional hgl ogenating agents whi.ch can conve hydr oxy in carboxy
group into yg be om and includes, for e x3hionyl chloride,
phosphorus o pride, phogphgLEga XY om de, phorus pentachl ori de,
phosphorus_, peqt ghyomi de, and thé like. .~ The am of the conmpound (2]

and the H&?oge“ 'im& agent are not partTcuIERTy m x&d, butj:.in case of
usi ng no 'sol verlt, the hal ogenating -agent is lﬁﬂ&ﬁly used in a large
excess anmount, and in case of using a solvent, the hal ogenating agent is

usual I'y used iffkn 30 June 2005 - 13]
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- 35 ampunt of at least 1 nole, preferably 2 to 4 noles, p s é nngg gf
t he: conpound [2]. The reaction tenperature and the reactiorn p&Mi&d Potime
are not particularly limted either, but the reaction is usually carried
out at a tenperature of fromroomtenperature to around 100C for about 30
m nutes to about 6 hours. The reaction between the conpound (3] and the
conpound [4) is carried out in a suitable solvent in the presence of a
basi ¢ compound. The solvent used intRd -reaction may be any conventi onal
sol vents unl ess they give any undesirable effect on the reaction, and

i ncludes, for exanple, water, ethers such as diethyl ether, -di oxane,

t et rahydr of uran, nonogl yne and di gl yne, al cohols such as nethanol, ethanol
and i sopropanol, aromatic hydrocarbons such as benzene, toluene and

xyl ené, abh@hein rRhyHDCcHDFIS 1nJU6N 138 Bh h e, pZyc] phexane and
ligroin, amnes such as pyridﬁhe ang %,%?dﬁﬁg?ﬁ§?aﬁﬁé?ﬁé,Rhal%%éﬁated

hydrocarhumbogﬁmﬂa&nml&hiGﬂﬁﬁ(M%nguﬁwghuﬂﬁoaetBén@eﬁﬁﬂe&aéEEWE), R> is
tetrachl oride,. aprotic polar solvegé% such as DMF,- DMSO and
hexamet hy? phoaphotfartitde foamRAR: a1t mi(whereiofRifese asploemt . The basic

conpound gﬂ&}o ed in the reacion includes fnorgfnic bases such as netallic
sodi um H ©F fotHSRAL HealfioraudagnaSPORT ~ sbdhere by T tieis sodi um

am de, spodiwmn hydnqxide,.epqt.assi um hydroxj de, sedjum carbonate, = potassium
carbonateeg%d sg I U ydﬁbggﬁ garg8H§¥g,aﬁk¥gr galb%h%l%f%%9§ﬂ%ﬂﬂgé sodi um
met hyl at e and sodiqugmﬂﬁlate, 30 June 2005 |

- formula: -N\\\Rl3 {wherein r12 and Rl% are each a (lower)

alkyl) or a (lower) alkoxy, x2 and x3 afe each a halogen
atom, R® and Rg are each a (lower) alkyl.

The halogenation of the compound [2] is cai:ied
out by reacting with a halogenating agent in the presence or
absence of a solvgnt. The solvent includes aromatic hydro-
carbons such as benzene, toluene and xylene, halogenatéd

" hydrocarbons such as dichloromethane, chloroform and carbon
tetrachloride, ethers such as dioxane, tetrahydrofuran and
diethyl ether, dimethylformamide (DMF), dimethyl sulfoxide
{DMSO), and the like. The halogenating agent may be any
conventional halogenating agents which can convert hydroxy
in carboxy grbup info a halogen atom, and includes, for
example, thionyl chloride, phosphorus oxychloride,
phosphorus oxybromide, phosphorus pentachloride, phosphorus
,pentabromidef and the like. The amounts of the compound {2]
and the halogenating agent are not particularly 1imiteé,
but ;. in case of using no solvent, the halogenating. agent is
usually used in a large excess amount, and in case of using

a solvent, the halogenating agent is usually used in an



36 and organi c bases such as pyridine, piperidine, quinoling,
triethylamne and N, N-di nethylaniline. The reaction is usugﬁlfuggrngg out
at a tenperature of fromaround OC to around 150C, preferably from around
OC to around 120C, for about 0.5 to about 20 hours. The conpound [4] is
usually used in an anobunt of at least 1 nole, preferably 1 to 2 noles, per
1 nole of the conpound [3]. The basic conpound is usually used in an
amount of at least 1 nole, preferabl$51-to 2 noles, per 1 nole of the
conpound [3]. The conpound [5] wherein R5 is the group of the formula:
-COR10 is subjected to the reaction for renoval of the group: -COR10O in a
suitabl e solvent in the presence of a basic conpound. The solvent used in
the reaction includes, for exanple, ethers such as diethyl ether, dioxane,

(olra Mok oo donamu aiedl PSRBT e DYcer hans, Such o

benzene, toluene and xyl ene, aliphatic arbons ‘suc

hept ane amdleyaf oftexatepoindol 2 . porRE r SOt VEIH St eMsdt A% ddMandDVRR and
HWPA, and the |ike. The basic conpound includes anmoni a gas, aqueous
ammoni a, T aafbitupedlads ofuthinesaarmot upa ot erliaey @riniiied @i thgegondary
am nes ‘such as et hyl am ne;. diethxlanine and piperidine, and the |like. The
reaction Pt USHRITSACY df vsualay sareipbraiturat of temmeratoewed odC t o

20U 6o ST BT L A 00 IS R Ly oo
to about 6 hours.

The reaction between the compound [3] and the
compound [4] is carried out in a suitable solvent in the
presence of a basic compound. The solvent used in the
reaction may be any conventional_solvents unless they give
any undesirable effect on éhe reaction, and includes, for
example, water, ethers such as diethyl ether, dioxane,
tetrahydrofuran, monoglyme and diglyme, alcohols éuch as
methanol, ethanol and isopropanol, aromatic hydrocarbons

- such as benzene, toluene and xylene, aliphatic hydrocarbons
such és n-hexane, heptane, cyclohexane and ligroin, amines
such as pyridine and N,N-dimethylaniline, halogenateé
.hydrocarbons suéh as chloroform, dichloromethane and carbon
tetrachloride,. aprotic polar solvents such as DMF, DMSO and
hexamethylphosphoramide (HMPA), and a mixture of these
solvents. The basic compound employed in the reacion
includes inorganic bases such as metallic sodium, metallic
potassium, metallic magnesium, sodium hydride, sodium amide,
sodium hydroxide, potassium hydroxidé, sodium carbonate,
potassium carbonate and sodium hydrogen carbonate, metal‘

alcoholates such as sodium methylate and sodium ethylate,



The conpound [5] wherein R5 is a group of the fornula: - %Jn% 2005
subjected to the reaction for renoval of the group: -COORLI"Ii n an aquéous
solution in the presence of an acid catalyst. The acid catal yst used in
the reaction includes mneral acids such as hydrochloric acid and

sul furic acid, and organi c acids such as p-toluenesul fonic acid. The
reaction is usually carried out at a tenperature of fromaround OCto
around 150C, preferably fromroom temderature to around 100C, for about 1
to about 20 hours. The reaction between the obtained R5 group-renoved
conpound and the conpound (6] is carried out in a suitable solvent. The
sol vent enployed in the reaction may be any solvents which are used in the
above reaction for the renoval of the R4 group in addition to anhydrous

(lower)- ahkaBehEn@ei Baseshs@sh ALLtd e dri eaghi oM i Se usually
carried out at g t enperat ure of aﬁoﬂr#alﬁg&%d 8%5?5182?%0%‘512[8%%&%?& erabl y
f rom ar ouhdi®€Ehydaminanand FOE-d faart QWE 1008 .t oTABOHEAAPibWUIsS. The
~conound [6] is usually used in an equinolar to |arge excess anount,
pref erabl $SPAllincaguiadl et tat 2 theneerashae afo@nbmbasedndndtheteonpound

[5]. In case of ing a canpound [6.] wherein R7 is a (lower) alkoxy
group, th&8TPBRE ?gﬂ ﬁgraypﬁ?g%‘%‘él%aﬁ'rﬂ“béfé‘&f‘d ByCukPngraend @i des such

s scet ceaptugidegss f athienlo Sl Bhel SSaBRENE L LSTSY SopueS
around 0CukQRa®i@uided 79C adlarddit®: 202t 38ast 1 mole, preferably 1
to 2 moles, per 1 mole of the compound [{3]). The basic.
compouﬂd is usuallyrused in ‘an amount of at leést 1 mole,
preferably 1 to 2 moles, per 1 mole of the compound [3].
The compound [5] wherein R® is the group of the

formula: -CORO is subjected to.the reaction for removal of
the group: -cort0 in a suitable solvent in the presence of a
basic compound. fhe solvent ﬁsed in the reaction-includes,
for example, ethers such as diethyl ether, dioxane, tetra-
hydrofuran, monoglyme and diglyme, aromatic hydrocarbons
such as benzene, toluene and xylene, aliphatic hydrocarﬁons

" such as n-hexane, heﬁtane and cyclchexane, aprotic polar
sclvents such as DMF, DMSO and HMPA, and the like. The
basic compound includes ammonia gas, agueous ammoﬁia,
ammonium salts such as_ammoniumrchloride, primary or
secohdary amines such as ethylamine,“diethyiamine and
piperidine, and the like. The reaction is-usually carried
out at a temperature of from around 0°C to around 150°C,
preferably from room temperature to around 100°C, for about

1l to about 20 hours.



The reaction between the conmpound [7] and the conpound [ 8] st%arr58§50ut
in a suitable solvent. The solvent enployed in the reactioﬁ naynge any
conventional solvents unless they give any undesirable effect on the
reaction, and includes, for exanple, alcohols such as nethanol, ethanol
and pr.opanol, ethers such as diethyl ether, dioxane, tetrahydrofuran,
nonogl ynme and di gl ynme, aronmatic hydrocarbons such as benzene, -t ol uene and
xyl ene, aliphatic hydrocarbons such &9 n-hexane, heptane, cyclo- hexane
and ligroin, hal ogenated hydrocarbons such as chloroform nethylene
chl oride and carbon tetrachloride, aprotic polar solvents such as DV,
DMSO and HWA, and the |ike. The reaction is usually carried out at a
tenperature ,of fromaround OC to around 150C, preferably fromroom

tenperature to arounde 168&tpodmy [@I0wheRelnt R2aQUEL dPouPO¥f Stnd he conpound
[8) is usually used in anount of at l|east 1 nole, preferably 1 to 2

mol es, pefoimpdpe ofOPRE ormuiumdtled toi theheeneatdh ofior ar RS Ll eompound
may optio all¥.be added., Such basi ¢ conpound may be any basic conpounds
whi ch ar et 188 PHP{ heCAbve ireddt iagiepasneehuthen tonpoerprénamdi he

sui Fabl e &5 9sh AR caiacu SabALVE CuRPBUH., CheTEea ARt el oyed

undes rabp e er e T B AR v BB LE AT R T AR e Erhers such

as di et hysuBBudoea2ldp ardP organic acids such as p-toluenesulfonic
acid. The reaction is usually carried out at a tenperature
of from around 0°C to around 150°C, preferably from room
temperature to arcund 100°C, for about 1 to about 20 hours.

The reaction between the obtained RS group-removed

compound and the compound [6] is carried out in a suitable
solvent. The solvent employed in the reaction may be any
solvents which are used in the above réaction for the
removal of the R? group in addition to anhydrous (lower)
alkanoic acid such as acetic anhydride. The reaction is
usually carried out at a tempetature of from around 0°C to
around 200°C, preferably from around 0°C to around 150°C,
for about 0.5 to about 10 hours. The.comound [6] is usﬁally
used in an equimoiar to large excess amount, preferably in
an equimolar to 2 times_moiar amount Based on the compound
[{5]. 1In case of using a compound [6] wherein R’ is a
(lower) alkoxy group, the reaction may also be carried out
by using acid anhydrides such as acetic anhydride as a
solvent asrwell as the above-mentioned solvents at.a
temperature of from around 0°C to around 200°C, preferably

from around 0°C to around 170°C.



et her, di oxane, tetrahydrofuran, nonoglyme and diglyne, aliﬁhgtic 2005
hydr ocar bons such as n-hexane, heptane and |I|igroin, halogeﬁ t &4 0e

hydr ocar bons such as chloroform rmethyl ene chloride and carbon

tetrachl oride, aprotic polar solvents such as DMF, DMSO and HWPA, and the

| i ke. The basic conmpound enployed in the reaction includes inorganic

bases such as netallic sodium netallic potassium sodium hydride, sodium
am de, sodi um hydroxi de, potassi um —hyéroxi de, sodi um carbonate and

pot assi um car bonate, nmetal al cohol ates such as sodi um net hyl ate and sodi um
ethyl ate, organic-bases such as 1, 8-di azabicycl o(5. 4. 0]undecene-7 (DBU),
N- benzyl tri met hyl anmoni um hydr oxi de and tetrabutyl- amoni um hydroxi de, and
the like. The reaction is usually carried out at a tenperature of from

around OC to aroundrhe0QGctial Bbalb¥nf £Q t {0, around
150C,. for about 0.5 to about 15 hou?s. gLé s§§£2§%§d%%§ ?%eusually

used in amcepound DF] dits lceastied BOkeinpaelel b vVe lsd Dvdnt NOI per 1 nole
of the conpound [9]. The hydrolysis of the conpound [la] can be carried .
out under SPhEeRbIRIAHEs dn ¢bevenarbhah hydrod ysiy, céoFent Nuiance, in the

presence QL a bﬁ;ic conpound such as sodi um hydroxide, potassium
hydr oxi de> b%F} ‘fﬂ/]cfr%pit&éwoﬂlyepéﬂas%ﬂ@%b"aﬁ‘b)kﬁ]améﬁetat mmerte aci d such

as sul furj i r, laric acid or -njtric acid, or an organic acid
such as ggae??icg%'ci%ﬁgrl%%:igﬁgtqi’c?gﬁl FERTR Gei oMM & S¥vett i ncl uding
wat er, al ﬁ@hm@op,u(‘ﬁrt@snoqetagan?%ﬁggﬁggpoét@%%oéh pgsop&neot__lﬂylket ones s_uch

as acetone and net hyl ethyl ke June
ether, dioxane, tetrahydrofuran, monoglyme and diglyme,
aromatig hydrocarbons such as benzene, "toluene and xylene,
'aliphatic hydrocarbons such as n-hexane, heptane, cyclo-
hexane and ligroin, halogenated hydrocarbons such as
chloroform, methylene chloride and carbon tetrachloride,
aprotic polar solvents such as DMF, DMSO and HMPA, and the
like. The reaction is usually carried1out at a temperature
of from around 0°C to around 150°C, preferably from room
temperature to around 100°C, for about 0.1 tb about 15
hours. The compound [8] is usually used in an amount of at
least 1 mole, preferably 1 to 2 moles, per 1 mole of the
compound [7]. 1In the reaction, a basic compound may
bptionally be added. Such basic compound may be any baéic
compounds which are used iﬁ the abdveﬂreaction between the
compound [3] and the compound [4].

The cyclization of the compound [9] is carried out
in‘a suitable solvent in the presence of a basic compound.
The :solvent employed in the reaction may be any conventional
solvents unless they give any undesirable effect on the

reaction, and includes, for example, ethers such as diethyl



40 ethers such as dioxane and ethylene glycol diethyl ethery ;aqgtbggacid,
or a mxture thereof. The reaction is usually carried out at a tenperature
of fromroomtenperature to around 200C, preferably fromroomtenperature
to around 150C, for about 0.1 to about 30 hours. By the reaction, there
I's produced the conpound [la']. [Reaction Schene-11] R4 OR4 O X COOR14 R2H
[11] COOR14 ~I ~ X4 RBRRILRBRR ' RN [Ib] [Ib] wherein Rl, R2,.R3,
R4 and X are as defined above, X4 is-a3hal ogen atom and R14 is hydrogen
atomor a group of the fornula: OCORL5 (wherein R15 and R16 are each an

al kyl). B~OCOR16 For conducting the reaction betwe@ the conpound [IDb]
and the conound [11], both conpounds are used in a wide range of ratio,
and the conpound [11] is usually used in an anount of at |east 1 nole,

DLl oo B! Aot SanBL Ry OF] sk BUIGR oM gERERRYY L T
aliphatic hydrocarbons such as n-hexane, heptane and
1igroin, halogenated hydrocarbohs such as chloroform,
methylene chloride and carbon tetrachloride, aprotic polar
éoivents such as DMF, DMSO and HMPA, and the like. The
basic compound employed in the reaction includes inorganic
bases such as metallic sodium, metallic potassium, sodium
hydride, sodium amide, sodium hydroxide, potassium =
hydroxide, sodium carbonate and potassium carbonate, metal
.alcoholates such as sodium methylate and sodiuﬁ ethylate,
organic. bases such as 1,8~diazabicyclo{5.4.0]undecene-7
(DBU), N-benzyltrimethylammonium hydroxide and tetrabutyl-
ammonium hydroxide, and the like. The reaction is usually
carried out at a temperature of from around 0°C to around
200°C, preferably from_foom temperature to around 150°C, for
about 0.5 to about 15 hours. The basic compound is usually
used in an amount of at least 1 mole, preferébly 1.to 2
moles, per 1 mole of the compound [9].

The hydrolysis of the compound {la] can be carried
out under the conditions of conventional hydrolysis, fér
instance, in the presence of a basic compound such as sodium
hydroxide, potassium hydroxide, barium hydroxide or '
potassium éarbonate, a mineral acid such as sulfuric ‘acid,
hydrochloric acid or nitric acid, or an organic acid such as
acetic acid or aromatic sulfonic acids, in a solvent
including water, alcohols such as methanol, ethanol and iso-

propanol, ketones such as acetone and methyl ethyl ketone,



exanpl e, water, alcohols such as nethanol, ethanol, isopropanol, butanol,
anyl al cohol and isoanyl alcohol, 30 June 2005 41 aronati é”ondeJrr’(?cz%olgéns
such as benzene, toluene and xylene, ethers such as tetrahydrofuran,

di oxane and di glynme, dinethylacetam de, DMF, DVSO HWPA,

N-net hyl pyrrolidone, and the like and a m xture thereof. Anong these

sol vents, the preferred one is DM, DVSO HWA, and N nethyl pyrrolidone.
The reaction may al so be carried out- 4@ the presence of an acid-renoving
agent, including inorganic carbonates such as sodi um carbonate, potassium
car bonat e, sodi um hydrogen carbonate and potassi um hydrogen carbonate and
organi c bases such as pyridine, quinoline and triethylamne. An al kaline
met hal hal i de such as potassiumfluoride may al so be added to the reaction

Xt ure. dBGer €360 hd SRl %ot LERGTend b HRUETa A ALES SR OF Trom T to

20 atm, preferably from1l nperatu 1'l'cfn’\room

t enper at uiet e @ém:ndﬁ@@m&ru&w:ﬁalrgotr0%59%5@{%{% Rfsbl}a]q ound
200C, for about 10 m nutes to about 30 hours. The conpoun erein

R14 is a gpoupedfothent fortmanperatQPORDE £r8n OC6H 6 @ e gy ted into

t he correspondin ompound [Ib'] wherein R14 is hydrogen atom by treating
the for meRrHD gﬁ\‘ﬂ"Cle‘r?ffﬁfaéde fgemarpaset enpelezonpse tamwhkl at e
conpound. lsél’bée acid a%rg)ultoyeq |t0 L e reaction includes mneral.-acids

or out 30 hours. By the reaction,
there is produced the compound {la'].

[Reaction Scheme-ITI]

4
R 0
coorl? RrR2m  [11] COOR
| S l
) N
R |
‘[1b] [1b']

wherein Rl, Rz,.R3, r4 and X are as defined above, X4 is a
~ halogen atom, and R4 is hyﬂrogen atom or a group of the
formula:

//zoconl5

\\‘OCORlG (wherein R*® and R are each an alkyl}.

For conducting the reaction betwegn the compound
{1b] and the comound {ll},.both compounds are used in a wide
. range of ratio, and the compound [11] is usually used in an
amount of at least 1 mole, preferably about 1 to about &
moles, per 1 mole of the compound {1b). The reaction is
carried out in an innert solvent, which inbludes, for = .
example, water, alcohols such as methanoi, ethanol,

‘isopropanol, butanoi, amyl alcohol and isocamyl alcohol,



such as hydrochloric acid and sulfuric acid, and organic agl ? %%09005
as. acetic acid and p-tol uenesul fonic acid. The 30 June 2005 4

enpl oyed in the reaction includes mneral bases such as sodi um hydroxi de,
pot assi um hydr oxi de, sodi um hydrogen carbonate, potassium hydrogen
carbonate and potassium carbonate, and organi c bases such as
triethylamne. The reaction favorably proceeds at a tenperature of from
around OC to around 150C, preferably 4¥om around OC to around 100C.

The' acid or the base nmay be used in an amount of at |east 1 nole,
preferably 1 to 10 noles, per 1 nole of the starting conpound. [Reaction
schene-111] R4 OR4 0 X/ COON RL7X5 [12] X CoOH WN\ | NW Z NN

(CH2)/ RBRL (CH2) n R3B R [lc] [Id] wherein X, RlL, R3 and R4 are as
defined aho¥éma€id hefdrbc@irbBhs @‘Eﬁiz M A drd ,an
integer of 1 to 3, miyRl? is gt}hs §E)l\r/:veﬁ:lr_gs éﬁ]é; g/%q%giyﬁwxﬁén%'
phenyl(Iowetb@&kyﬂuchIastemhahbeﬁyfufaﬂg dEb&éﬁtfﬁﬂﬁﬂdﬁgﬁymé by a (I ower)

al koxy, nitro or am no; a phenyl which may be substituted by a hal ogen

at om or a Qif@ﬁ\bﬁlﬁ)laeﬁwml\ﬂmcﬁMﬁayDﬁéOsuﬂﬁsEAt u-gek thhy 1 oy treo 13 defnehalaogie n

at ons; pyridy]; a (lower) alkyl havi ng 1 to 3 of substituents sel ected
fromthe gl%/ ’c"Eﬁ]sﬁ‘gj( it urgy 8P8%§oL an MIRHMD WA SRAV ST SSulkE t ut ed by

1or 2 preferred one is DMF, DMSO, HMPA, and N-methylpyrrolidone.
The reaction may also be carried out in the presence of an
acid-removing agent, inc}uding inorganic carbonates such as

et sodium carbonate, potaésium carbonate,rsodium hydrogen
carbonate and potassium hydroggn carbonate and organic bases
such as pyridine, quinoline and triethylamine. An alkaline
. methal halide such as potassium fluoride-may.also be added

to the reaction mixture. The reéction is usually carried
out under a pressure of from 1 to 20 atm. , preferably'from 1
to 10 atm., at a temperature of from room temperature to

around 250°C, preferably from room temperature to around

200°C, for about 10 minutes to about 30 hours.

B ~ The compound [1b'] wherein R'? is a group of the

formula:
18
OCOR
_B<
OCOR1®
\

can be converted into the corresponding compound [1b']
wherein R1% is hydrogen atom by treating the former compound

with an acid or a base to decompose the chelate compound.
The -acid emﬁloyed in the reaction includes mineral_acids
such as hydrochloric acid and sulfuric acid, and organic

acids such as acetic acid and p-toluenesulfonic acid. The



substituents of a (lower) alkyl, a (lower) al kanoyl, a 30 Jgge 2005 éﬁ
cycl oal kyl or a (lower) al koxycarbonyl, a (lower) al koxy an £“H5|88

atom a (lower) al kanoyl which may be substituted by 1 to 7 of hal ogen
atonms; a (lower) al kenyl carbonyl having 1 to 3 of substituents sel ected
fromthe group consisting of a halogen atomand a carboxy; a (| ower)

al koxyca. rbonyl ; an am nocarbonyl which may be substituted by a (| ower)

al kyl ; a phenyl (I ower)al koxycar boriyl42 an ami no(| ower) al kanoyl which may
be substituted by a phenyl (|1 ower)al koxycarbonyl; a (| ower)

al koxycar bonyl (1 ower) al kyl; a carboxy(l ower)al kyl; an

ani | i nocar bonyl (I ower)al kyl; a (lower) al kyl sul fonyl which may be
substituted by 1 to 3 of halogen atons; a sulfo(lower)alkyl; a (|ower)

al kenyl basa enpdeypdalKyeyé , readtich adtahae8 N mahePh) apss&s tdgsnh g or W is
-CH2- and the other is -NRl7. The reaction between the conpound (lc] and
the conpodadm hg¥irpzider rpedaseiun rhyairuiitdabl scdblmenydiogéme. presence of
a hydrogen halide-renoving agent. The solvent includes water, alcohols
such as TBFRIAGES  ePALASS LWAhYJERERbs@aTHONaket andspatiass bem acet one and

nmet hyl e g¥hong§tone et hers, sych as diethyl ether and di oxane, aromatic

hydr ocar 5618 8GER a8 BeRoEARIC thASRAE aRyrepgthahamipe- The. The
hydr ogen rBakkdent eADYE R L6l uges, i LGre DRBES, SHCN. 85, sodi um
hydr oxi de, potagsiun1hydrgg§§%3é{§§ﬁ%h;% 5§®égg§kgr%n§§pg¥§@§$ﬁﬁyggrbonate,
al kal i ne omet gbsasuahd asso sOfi pre AEVA G 33hUAYoARE §58aP Ca RARRE such as
pyridi ne and .
100°C. The acid or the base may be used in an amount of at
least 1 mole, preferably 1 to 10 moles, per 1 mole of the
starting compound.

[Reaction scheme-III]

R 0 R o
| X coor R7x> (12] X COOH
S
AN I 7 —Z I
W N N W N N
(CHy)n R (CH,)n R
[lc] (14]

wherein X, Rl, R3 and r? are as defined above, either % or W
is —~CHy- and the other is -NH, n is an integer of 1 to 3,
rR17 is a (lower) alkyl; a cycloalkyl; a phenyl{lower)alkyl
in which phenyl ring may be substituted by a (lower) alkoxy,
nitro or amino; a phenyl which may be substituted by a |
halogen atom or a (lqwer) alkyl which may be substituted by
1 to 3 of halogen atoms; a pyridyl; a (lower) alkyl having 1
to 3-of substituents selected from the group consisting of

“hydroxy, an amino_whichvmay be substituted by 1 or 2

substituents of a (lower) alkyl, a (lower) alkanoyl, a



pi peridine. |If necessary, copper powders, copper halides 30 %ugsnzogg 544
such as copper iodide or alkaline netal halides such as sodiuhi&d 8 and
potassi umiodide may al so be enpl oyed. The conpound [12] is usually used
in an equinolar to |arge excess anount, preferably 1 to 3 noles, per 1
nole of the conpound [Ic]. The reaction is usually carried out at a
tenperature of fromroomtenperature to around 150C, preferably from
around 50C to around 120C, for about-#x o about 12 hours. [Reaction schene
-1V RA O XCOOHRISCORI9 [13] 1 11 WZA \' N (CH2)n, RBA (1c] RA O
XCOOH /"wt N (CH)n/ RB RL [le] wherein R, R3, R4, Z, W n and X are
as defined above, R18 and R19 are each hydrogen atomor a |ower alkyl, and
either RI18

cycloalkyl or a (lower) alkoxycarbonyl, a (lower) alkoxy and

a halogen atom; a (lower) alkanoyl which may be substituted

by 1 to 7 of halogen atoms; a (lower) alkenylcarbonyl having

1 to 3 of substituents selected from the group consisting of

a halogen atom and a carboxy; a (1ower) alkoxycarbohyl; an

aminocarbonyl which may be substituted by a (lower) alkyl; a

phenyl(lower)alkoxycarbonyl; an amino({lower)alkanoyl which

may be substituted by a phenyl (lower )alkoxycarbonyl; a

(lower) alkbxycarbonyl(lower)alkyl; a carboxy{lower)alkyl:

an anilinocarbonyl(lowerjalkyl; a (lower) alkylsulfonyl

which may be substituted by 1 to 3 of halogen atoms; a 7

sulfo(lower)alkyl; a (16wer) alkenyl or a (lower) alkynyl,

x5 is a halogen atom, and either Z' or W' is -CH,- and the

other is -NR17.

The reaction between the compound [1lc] and the

compound [12} is carried out in a suitable solvent in the

presence of a hydrogen halide-removing agent. The solvent

includes water, alcohols such as methanol, ethanol and

'isopropanol, ketones such as acetone and methyl ethyl

ketone, ethers such as diethyl ether and dioxane, aromatic

‘hydrocarbons such as benzene, toluene and xylene, and the

likg. The hydrogen halide-removing agent includes inorganic

bases such as sodium hydroxide, potassium hydroxide, sodium

‘carbonate and potassium carbonate, alkaline metals such as

sodium and potassium, and organic bases such as pyridine and

piperidine. 1If necessary, copper powders, copper halides




Z''" or W is -CH2- and the other is -NNCH\ 19 R . The reacti.on bet t he
S0 ek 2ogp

conpound [lc] and the conpound [13] is. carried out in the

absence of a solvent in the presence of a reducing agent. The sol vent
enployed in the reaction includes, for exanple, water, 30 June 2005 45

al cohol s. such as net hanol, ethanol and isopropanol, |ower alkanoic aci.ds
such as formc acid and acetic acid, ethers such as dioxane, diethyl
ether, diglynme and tetrahydrofuran, ~agfeonmatic hydrocarbons such as benzen,
xyl ene and toluene, and the like. The reducing agent includes formc acid,
al kaline netal or alkaline earth netal salts of formic acid such as sodium
formate, reducing agents for hydrogenation such as sodi um borohydri de,
sodi um cyanoboer ohydri de and [|ithium al um num hydride, catal ysts for

catal ytic geduction such al | adj um bl ack, palladi um carbon, platinum

s . )
oxi de, plEtT hdm tﬁ°§€|?faﬂ183#& eYF rft 1ne; Mg tae hailiigdes) guehsasof - usi ng
formc aci reduci-/g, he y.eaction i.s sually carried out at
a tenper atéljjbrd}su(;ﬁE t11€-6rd(:)%1(gr gg?n p(?g;n%éé%%r{l ure ]t%ige éqaé'uﬁ&sfogé, eBPiP@FQbI y from

around 50@Hed compound 130F. if afs@bou} Jdd APy egqﬂi%‘ifg% fﬁo?gifégad dis
cl*

preferably used in a |arge excess anount to the conpoun sides, in
case of usizupse reduaitngpagbatably 1 yadrogenals opert henbeackeopphs usual ly

carried out at a _tenmprature of fromaround -30C to around 100C, preferably
from ar oufRPTMROUNE dr6dUnd FOE, rdant iabouts 3Gualdyt esarrded out at a
temperature of from room temperature te around 150°C,
preferably from around 50°C to around 120°C, for about 1 to
about 12 hours. | -

[Reaction scheme - IV]

rRY o
X COOH r18cor1? [13)
N A >
\(CH2)n B3 1!11
{1c]
rR¢ o
X COOH
W a N |
: N
\\(CHZ)n/ RP
[le]

wherein.Rl, R3, R4, Z, W, n and X are as defined above, ri8

1
and R1° are each hydrogen atom or a lower alkyl, and either

, 18
Z'' or W'' is ~CH.,- ; 7
2 and the other is -N-CH
‘ \\\ng.

The reaction between the compound [lc} and the
compound [13] is carried out in the presence or absence of a
solvent in the presence. of a reducing agent. The solvent

employed in the reaction includes, for example, water,



about 12 hours. The reducing agent is usually used in an anpunt of.frgn11
to 20 noles, preferably froml to 6 noles, per 1 nole of t & 88ﬁ50398
[Ic]. In case of using lithium alum num hydride as the reducing agent, a
preferable solvent includes ethers such as diethyl ether, dioxane,
tetrahydro- furan and diglyme, aromatic hydrocarbons such as benzene,

tol uene and xylene, and the like. In case of using a 30 June 2005 46

catal yst for catal ytic reduction, the 4%action is usually carried out
under a hydrogen pressure of fromordinary pressure to 20 atm, preferably
fromordinary pressure to 10 atm, at a tenperature of from-300C to 100C,
preferably fromOC to 60C, for 1 to 12 hours. The catalyst is wusually
used in an anmount of fromO0.1 to 40% by weight, preferably fromO0.1 to 20%

by wei ght z310bnhbhe. § o] Th und.[13] is usually used in an

amount of at - | east anrrﬁ]g?é%ﬁe Oelr'a%t&%%%rmﬁgdt 65']’31131:3?880 kcggﬁe’érmunt ,

per 1 nol alafnbie sonpoungcH | £d -fdﬂhi@%&i@aﬁhhogcéEbgr@égd,t%\ﬁ\é{}érti ng
S Whi cF

conpounds of the fornmula [2] are novel or known conpoun can be

prepar ed, stgh egadpbrandy dietiprlocadrergs dihowhei andheettohi@rbngr4gaction

schene-V. 30 June 2005 47 (Reaction schene-V] R4 RO X X5 X X5
aromatic hydrocarbons such as benzen, xylene and toluene,
and the like. The reducing agent includes formi¢ acig,
alkaline metal or alkaline earth metal salts of formic acid
such as sodium formate, reducing agents for hydrogenation
such as sodium borohydride, sodium cyanobOrbhydr;de and
lithium aluminum.hydride, catalysts for catélytic reduction
such as palladium black, palladium céfboh, platinum oxidé,
platinum black and Raney nickel, and the liké. In case of
using formic acid as the reducing agent, the reaction is
usually carried out at a temperature of from room
temperature to around 200°C, preferably from around 50°C to
around 150°C, for about 1 to about 10 hours. Formic acid is
preférably used in a large excess amount to the compound
{1lc]. 'Besides, in case of using a feducing agent for
hydrogenation, the reaction is usually-éarried out at a
temprature of from_aroﬁnd'—30°c to arounﬁ 100°C, preferably
from around 0°C to around 70°C, for about 30 minutes to
about 12 hours. The'reducing ageht is usually used in an
amount of from 1 to 20 moles, preferably from 1 to 6 moles,
per 1 mole of the compoﬁnd [lc). 1In case of usingrlithium
aluminum hydride as the reducing agent, a preferable solvent
includes ethers such as diethyl ether, dioxane, tetrahydrﬁ— -
furan and diglyme, aromatic hydrocarbons such as benzene,

toluene and xylene, and the like. 1In case of using a



/ | Hal ogenating agent? R2 NH2 LR2 NH- X6 [14] [14a] 4 Rzoéﬁ Qué% 2E§§R
[15] C21 _ -> R2" NH2 MCN [17] CHSR21 R20 R4 (16] R4 X ‘ NH2
> R2'.. NH2 CHSR21 CH2 R20 R20 (18) [19] RA R4 X CN X COON R2 \ | X2
R "\ X2 CH2 CH2 R20 R20 (20] [2a] wherein X, R2 , R4 and X2 are as
defined above, X5 and X6 are each a hal ogen atom R20 is hydrogen atom or
a (lower) alkyl and R21 is a (lower) alkyl, in which R0 and R21 may 30
June 2005 48 - 46 - _

catalyst for catalytic reduction, the reaction is usually
carried out under a hydrogen pressure of from ordinary-
pressure to 20 atm., preferably from ordinary pressure to 10
atm., at a temperature of from -30°C to 100°C, preferably
from 0°C to 60°C, for 1 to 12 hours. The catalyst is
usually used in an amount of from 0.1 to 40% by weight,
preferably from 0.1 to 20% by weight, of the compound
{lc]l. The compound [13] is usually used in an amount of at
least 1 mole, preferably 1 mole to a large excess amount,
per 1 moie of the compound [1lc]).

In the reaction scheme-I, the starting compounds
of the fqrmula {2] are novel or known compounds, which can
be prepared, for example, by the process as shown in the

following reaction scheme-V.



be taken together to forma 5- to 7-nenbered ring, and Mis an alkabhse

nmetal such as sodiumor potassium or a netal such as siIvéP, Eafcrumor
copper. In case that R20 and R21 of the compound [16] are taken together
to forma 5- to 7-menbered ring, R20 of the -R20-R21 conpound (201 is H
The conpound [16) can be prepared by reacting the. starting aniline
derivative of the fornula [14] with a _hal ogenati ng agent and then reacting
t he resul tant conpound of the fornﬁl&7[I4a] with the thio conmpound of the
formula [15]. The reaction between the aniline derivative [14] and the
hal ogenating agent is usually carried out in a suitable solvent. The

sol vent may be any conventional solvents unless they give any undesirable
effect on the reaction. Such solvent includes, for exanple, hal ogenated
hydr ocar 6Bgéc&den ashemgoYdf orm and di chl or omet hane, ethers such as

di oxane, diethyl eyher and tetrahydrofuran, aromatic hydrocarbons such as
benzene, tolu§ne gnd gylene, | ower al cohol s such as ’4hangl, hanol and
i sopropanol , pals | vent fuch s. DVBO, HVPA pnd*3a #rilel and the

| i ke. The hal og ng ag 2 £ gbole 14 n may| be any
convent i onak?hs Aafyiing agents and i ncl udes, Y2eXa0PNGy 6

N- br onosucci ni ni de, N chl or osucci ni mi de, sodi um hypobrom te, "sedi um
hypochl orite, bll@aghing powder, thionyl chloride, terftrdauytyl hypochloride,
and the |like. The 30 June 2005 -

R 20 X R X°
éstRzl [15] |
: R2' NH, MCN _[{17]
cHSr21
[
y 61 y
X CN X CN
R2: NH, S rR2' NH,
cHsr?2! CH,,
ézo ‘ézo
[18] [19]
. " rt r4
) X CN X COOH
R2 A A2 _ g2 x?2
?Hz 7 CH,
320 _ gzo
[20] _ [2a]

. '
wherein X, R ‘ r? ana x? are as defined above, x5 and x®
are each a halogen atom, R?0 ig hydrogen atom or a (lower)

.alkyl and rR?l is a (lower) alkyl, in which R20 ang r?! may



49 hal ogenating agent is usually used in an anount of at |eggt
preferably 1 to 6 noles, per 1 nole of the starting corrpou%g. J?#gn?gg?:ti on
is usually carried out at a tenperature of fromaround -78C to room
tenperature, preferably fromaround -60C to around 15C, and usually
conpletes in a nonent or within a few mnutes. By the reaction, there is
produced the internediate of the fargyla [14a]. Wile the resultant
conpound [ 14a] may be separated fromthe reaction mxture to provide it
for a subsequent reaction, the reaction mxture is usually subjected to
the reaction with the thio conpound of the fornula [15] w thout separating
it fromthe reaction mxture. The reaction between the internediate
conmpound L14$% and t he cogpound (15) is carried out in the same solvent
and at t ha®shiReP ehPas HGh &AL a Shebo aboweihared He.ngr enghée ist a

sui tabl e Sl T referahl.e Dbasic conpound which can be
enpl oyed ?ﬁ étl lég?gg%%nal :}’ﬁ'lc u%ess SPﬁbP’Qaﬂ’f PORI Wc R Tad Fisttadsi um

car bonat esuépdgyngipaéppr]pgl%ilﬁp@irugbg%ggf oxi de, sodi um hydrogen carbonate,
sodi um am de and sodi um hydri de, an gani c bases including tertiary

anmi nes such as triethydays nhad R4 apyl a?d nes tHY IddligdirdnN G 1@l 3@l ne. The
conpound (15) is usually used in an anount of at |least 1 nole, preferably
1 to 1.5 hdker, togerher gl £m hé-i hoeT neekited & anpaynk 4144 .thehe

reaction cénslpéﬁ#g' D/O]cairsrl_eRcbOo_tétﬂth.a tenperature of fromroom 30 June 2005

The compound {16] can be prepared by reacting the.
starting aniline derivative of the formula [14] with a
hélogenating agent and then reacting the resultant compound
of the formula {l4a} with the thio compound of the formula
[15}.

The reaction between the aniline derivative [14]
and the halogenating agent is usually carried out in a
suitable solvent. The solvent may be any conventional
solvents unless they give any undesirable effect on the
réaction. Such solvent includes, for example, halogenated
hydrocarbons such as chloroform and dichloromethane, ethers
such as dioxane, diethyl ether and tetrahydrofuran, aromatic
hydrocarbons such as benzene, toluene and xyleﬂe, lower |
alcohols such as methanol, ethanol and isopropanol, polar
solvents such as DMSO, HMPA and acetonitrile, and the-
l;ke. The halogenating agent employed in the above reaction
may be any conventional halogenating agents and includes,
for example, N-bromosuccinimide, N~chlorosuccinimide, sodium
hypobromite, sodium hypochlorité, bleaching powder, thionyl

chloride, tert-butyl hypochloride, and the like. The



.50 tenperature to around 150C, preferably fron1roon1tenpe5%-35%%e2585
around 100C, for about 1 to about 50 hours. The reaction between the
conmpound [16] and the conpound [17] is carried out in a suitable solvent
in the presence or absence of a basic conpound. The solvent” enployed in

t he reaction includes water, alcohols such as nethanol, ethanol and

i sopropanol, aromatic hydrocarbons _sygh as benzene, toluene and xyl ene,

et hers such as di oxane, tetrahydrofuran and diglynme, polar solvents such
as DW, DWVsO, HWPA and N-nethyl pyrrolidone, or a mxture thereof. The
basi ¢ conmpound i ncludes, for exanple, inorganic carbonates such as sodi um
carbonat e, potassium carbonate, sodium hydrogen carbonate and potassi um

hydrogentgqabonate, organig bases_such as pyridine, quinoline and
triet hyl af 9" 20e 2aBFRLsf 8 us e bl Y stseds idh ans agieamyl ©Fi ethyeastoni um

hlorid . ' hlorid d the like. Th d [17
e usual 1y e PAORECAREInE P BBk BC o epRli SAbPRALCLBS2 mol oo,

is usual 'y used i'n an ano 0

per 1 olcmlodde cerBovaderidhl s T PAFULO (i Uadably carried out at

tenperature of fromroomtenperature t0 -aroun reFmemlyfrom room
t enper at Ureenpterr axueend£1806m &pbua@oLis & &d ¢ RRO¥EnpRrallQuLs. The

desul furization of the conpound [18] for preparing the conpound [19] is
usual | y ®Fafieg@bdut framaargehdent0t® tdamuesensecof aadsustabie catal yst.
The Cat%k%&hgtgglggeg’mggengxgimﬁfzhfﬁlgﬁggﬁﬂ;?ﬁiiggvl HEhium S0 June 2005
| By the reaction, there is produced the

intermediate of the formula {14a]. While the resultant

compound [l4a] may be separated from the reaction mixture to
provide it for a subsequent reaction, the reaction mixture
~is usually subjected to the reaction with the thio compound

of the formula [15] without separating it from the reactien
mikture.
The reaction between the intermediate compound

[14a]) ang the compound {15) is carried ouf in the same

solvent and at the same temperature as mentioned above in

the. presence of a suitable basic compound. The preferable

basic compound which can be employed in the reaction

includes inorganic bases such as potassium cerbonate, sodium
carbonate, sodium hydroxide, sodium hydrogen cafbonate,

sodium amide and sodium hydride, and organic bases including
tertiary amines such as triethylamine, tripropylamine,

Ppyridine and guinoline. Tﬁe compound [15] is usually used

in an amount of at least 1 mole, preferably 1 to 1.5 moles,

per 1 mole of the intermediate compound [l14a])]. The reaction

1s usually carried out at a temperature of from room




51 (lower) al kylam ne, Raney nickel, Raney cobalt, triethyl phosphlte

tri phenyl phosphine, and the |ike, and preferably Raney ni cde[Jurphg00

sol vent includes al cohols such as nmethanol, ethanol and isopropanol,

et hers such as diehtyl ether, dioxane and tetrahydrofuran, and the |ike.
The reaction is usually carried out at a tenperature of from around OC to
around 200C, preferably fromroomtenpggature to around 100C, for about 10
m nutes to about 5 hours. The catalyst is usually used in an anount of
from1l to 10-fold by weight of the compound [18]. The reaction of:
converting the conpound [19] into the conpound [20] is carried out by
‘reacting the conmpound [19] with a netallic salt of nitrous acid such as

di LLE t abl I t th
of an aci orkEe PRER°HEEFPRRE a0 1o i aniBoaton, memborpstpar otton
fromthe £gaet t8NaPbuhil foo¥k! h%cmel %g%l%é &24'1%%&‘%050%8 ot assi um i odi de,

copper (1) chloride or copper he ~aci o?éd in the

reaction includes wheerahcerddshstiede Ry FRphA Cfl%q' dnasth %U“ c acid
and hydrobrom c acid.. The solvent includes watér, alkanoic acids such as

acetic acPdeQnoﬁa[i@]hydr@@arb@msousLmﬂ1aa$ubeﬁb&@,stbuﬂﬂelanéhéy|ene,
al cohol s such as nethanol, ehtanol and isopropanol, hal ogenated
hydrocarbBﬁgsegﬁﬁhoésaEﬁ?%@%fQﬁrﬁ ki i srampsingne Zhe diodREdt oet hane,

ethers su di,oxane, and tetrahydrofuran, aprotic polar solvents such as
VB IR ISP BAL R AR o G154 L TP RS B9GST, aiconols sueh'as

methanol, ethanol and isopropanol, aromatic hydrocarbons
such as bgnzene, toluene and xylene, ethers such as dioxane,
tetrahydrofuran and diglyme, polar solvents such as DMF,
DM50, EMPA and N-methylpyrrolidone, or a mixture thereof.
The basic compound includes, for example, inorganic
carbonates such as sodium carbonate, potassium carbonate,
sodium hydrogen carbonate and potassium hydrogen carbonate,

. organic bases such as pyridine, quinoline and triethylamine,
phase transfer catalysts such as phenyltriethylammonium
chloride and tetramethylammonium chloride} and the like.

'The compouﬁd [17] is usually used in an amount of at leést 1
mole, preferably 1 to 2 moles, per 1 mole of the compound
{16]. The reaction is usually carried out at a temperature
of from room temperature to around 200°C, preferably from
room temperature to around 180°C, for about 0.5 to about 10
hours.

The desulfuriéatiqn of the compound [18] for
pPreparing the compound [19] is usually cafried out in a
solvent in the presence of a suitable catalyst. The

catalyst includes, for example, aluminum-amalgam, lithium-



52 thereof. The netallic salt of nitrous acid and the neta%o Gﬁﬁk9538§0h
Is usually -used in an anount of at least | nole, preferably 1to 1.

nol es, per 1 nole of the conpound [19]. The reaction is usually carried out
at a tenperature of fromaround OC to around 150C, preferably from around
OC to around 100C, for about 10 m nutes to about 5 hours. The hydrol ysis of
the conpound [20) can be carried out in the presence of a suitable

hydrol ysis catal yst, including a nrngétat al kaline conpound, e.g., a hydro-
hal ogeni ¢ acid such as hydrochloric acid or hydrobromc acid, a mneral
acid such as sulfuric acid or phosphoric .acid, an al kaline netal

hydr oxi de such as sodi um hydroxi de, potassium hydroxi de, an al kaline netal
carbonate or hydrogencarbonate such as sodi um carbonate, potassium

~carbonat e( DwePfli ATk PVAMiGLEN REREDORAERe1 | TRINE, PLARANCE (@5 o GR3ENCE Of a
sui tabl e solvent, such as, for exanple, water ~ or a mxture of water and a

| ower al cphospsired), asr iRiehgnobhoephehe pAngha die TBAC! 0 It diialthy, carried
out at a tenperature of from50C to 200C, preferably from 70C to “180C

for aboutRaney mbokel.1 0 Theusslventt hecledes | alcctodlemeudh, ashe conpounds of
the OCOR15  formula [Ib) wherein R14 is a group: -B. can OCORl6 be

pr epar ed, "¢ bpanoby figtaolypnghdsppeerarchs ethfs isuathas diehtyl

ether, dioxane and tetrahydrofuran, and the like. The
reaction is usually carried out at a temperature of from
around 0°C to arcund 200°C, preferably from room temperature
to around 100°C, for about 10 minutes to about 5 hours. The
catalyst is usually used in an amount of from 1 to 10-fold
by weight of the compound [18].

The reaction of converting fhe compound [19] into
the compound (20] is carried out by reacting the compound
[19] with a metallic salt of nitrous acid such as sodium
nitrite or potassium nitrite in a suitable solvent in the
presence of an acid, and then reacting the résultant |
product, without separation from the-reacfion mixture, with
a metal halide such as potassium iodide, copper (I) chloride
or copper (I) bromide. The acid.employed in the reaction
includes mineral acids such as hydrochloric acid, sulfuric
'acid and hydrobromic acid. The solvent includes water,
alkancic acids such as acetic acid, aromatic hydrocarbons
such as benzen, toluene and xylene, alcchols such as

~methanol, ehtanol and isopropanol, halogenated hydrocarbons
such as chloroform, dichloromethane and dichloroethane,
ethers such as dioxane and tetrahydrofuran, aprotic polar

solvents such as DMF, DMSO and-HMPA, and a mixture



foll owi ng reaction schenme-VI. 30 June 2005 53 [Reactlon Sche | 0
X COOR61 ~OCOR15 S~0OCOR22 [21] X4 RBRL [If] R4 O. Ctéalggng 0&§9R1
[ig] wherein Ri, R3, R4, X, X4, R15 and R16 are as deflned above, R6 is a
~(lower) alkyl or hydrogen atom Rl4~ is a group: OCOR15 -$~ , and R22 is a
(lower) alkyl. OCOR16 The reaction between the conpound [if) and the
conpound [21] is carried out in a su;table solvent. The solvent enployed
in the reaction includes, for exanple??the solvents enployed in the
reacti on between the R5 group- renpved conpound and the conpound (6] in the
above reaction schenme-I. The reaction is usually carried out at a
tenperature of fromroomtenperature to around 200C preferably fromroom
tenperature to around 150C, for about :
therecf. The metalllc salt of nltrous acid and the metal

halide each is usually used in an amount of at least 1 molé,
preferably 1 tq 1.5 moles, per 1 mole of the conmpound

[18). The reaction is usually éarried out at a temperature
of from around 0°C to around 150°C, preferably from arcund
0°C to around 100°C, for about 10 minutes to about 5

hours. -

The hydrolysis of‘fhe compoﬁnd {20] can be carried
~out in the ﬁresence'of a suitable hydrolysis catalyst,
includiqg a mineral alkaline compound, e.g., a hydro-
halogenic acid such as hydrochloric acid or hydfébromic
acid, a mineral acid such as sulfuric acid or.phosphoric
acid, an alkaline'metal hydroxide such as sodium hydroxide,
potassium hydroxide, an-alkaline metal carbonate or
hydrogencarbonate such as sodium carbonate, potassium
carbonate or sodium hydrogen carbonate, in the presence or
absence of a suitable solvent, such as, for example, water
~or a mixture of water and a lower alcohol such as methanol
or ehtanol. The reaction is usually carried out at a
temperature of from 50°C td 200°C, preferably from 70°C to
180°C, for about 1 to about 10 hours.
In the reaction scheme-II, the compounds of the
formula [1b} wherein R1¢ is a group: -B ocoR*> can
o , “Socor1®
be prepared, for,example, by the prodess as shown in the

following reaction scheme-VI.




10 minutes to about 5 hours. The conpound [21] is usually %%egung QB 5
anmount of at least 1 nole, preferably 1 to 10 nvoles, per nol"e "o R
compound [if]. 30 June 2005 54 The conpounds [ 8] enployed in the reaction
scheme- | are novel or known conpounds, which can be prepared, for

exanple, by the process as shown in the follow ng reaction schene-ViI. ,
[ Reacti on schene- VI Z] (X7)n1(X7)nNIN2 231 CO2H CONS [22] (24] M N3 (23a)

(X7)m (X7)m R23'OH ~ [25] NHR23 NA223(26] [27] wherein X7 is a hal ogen
atom R23 is a phenyl (I ower)- al koxycarbonyl, R23" is a phenyl (| ower)al kyl,
mis an. integer of 1 to 3, M is an alkaline netal such as sodi um or

potassium and M' is hydrogen atomor M. The reaction between the
conmpound LZZ] and the conmpound (23) can be carried out under reaction
condi t i onsReg@bion \sehmmeowdd in a reaction for formng an anmi de bond. For
form ng an am de bond, known reaction conditions for the amnide bond

formati on can Qf empl oyed, for %xanple Sa%R
--oconl6 (21)

] 22
“OCOR
x4 >
|
rR3 Rl
[1E]
rRY o
X coort4
: “ 0
4 A0
. * N
r3 Rl
[1lg]

wherein Rl, R3, R4, X, X4, riS and R are as defined abéve,
rR6' is a {lower) dlkyl or hydrogen atom, R14' is a group:
_—B<:OCOR15 , and R?? j5 a {lower) alk

OCOR16 - yi-

The reaction between the compound [1£f] and the
compound {21] is carried out in a sﬁitable solvent. The
solyent employed in the reaction includes, for example, the
solvents employed in the reaction between the R° group-
removed compound and the compound [6] in the above reaction
scheme-I. The reaction is usually carried out at a
temperature of from room temperature to around 200°C,

rpreferably from room temperature to around 150°C, for about
10 minutes to abbut 5 hours. The compound {21] is usually
used in an amount of at least llmole, preferably 1 to 10

moles, per 1 mole of the compound [1f].



m xed aci d anhydri de process: a process which conprises res&tin% tggo
carboxylic acid [22] wth an alkyl halo.- carboxylate to gi 4V« & gcid
anhydride, which is then reacted with the azide [23]; (b) an active ester
process: a 30 June 2005 55 process which conprises converting the
carboxylic acid [22] into an active ester such as p-nitrophenyl ester, N
hydr oxysucci ni mi de ester or 1-hydroxybenzotriazole ester, and-then
reacting the resultant ester with theSdzirde (23]; (c) a carbodiim de
process: a process which conprises condensing the carboxylic acid [22]
with the azide [23] in the presence of an activating agent such as
di cycl ohexyl - carbodii m de or carbonyldiim dazole; and (d) other
processes: a process which conprises converting the carboxylic acid [22]
into the carboxylicy ' Si ragi a h acetic
anhydri de, and then @?EﬁgﬁFﬁﬁdﬁhé%?egﬂng %gaghyggfdgg§}%ﬁ&gﬁ%gg%T%e [ 23],
a proces3 whechocelsi S@fowneaGipd@nds , eeheEhl EAM bBepregs boxy! £&y aci d (22)
and a |l ower alcohol with the azide [23] under a high pressure at a high
t enper at up¥ampilea Py odles praogeissh acospoiwaesnr enet Eoylaniagi tedet isle of the
carboxylic _acid [22], i.e. a.cyl halide with the azide [23]. The mixed
aci d anhy8FP8EeT¥EH- i n the above mixed acid anhydride process can be
obt ai ned ent.i onal chot t en- Baumann reaction, and the resultant
anhydri deP?"‘sgC?gﬁﬁt%ﬁ‘W%"Wﬁe azi de [23], usully without separating it
fromthe reagVhgn mxture, to prepare the conpoungxﬁ?é .

)
Zl\ M'Ng (23] Dl |
(22] C02H ] £24] ‘CON3
| \\\\\\\K\\\‘Jgifg§ [23a]
rZ23'on x7y

m. (x7ym
’ [25] A — "%
> | NHRZ 3 ' NH,

[26] (27]

wherein X/ is a halogen atom, r23 s a phenyl({lower)-
‘alkoxycarbonyl, rR23" s a phenyl(lower)alkyl, m is an.
integer of 1 to 3, M' is an alkaline metal such as sodium or
potassiuﬁ, and M'' is hydrogen atom or M',

The reaction between the compound [22] and the
compound [23} can be carried out ﬁnéer reaction conditions
usually employed in a reaction for forming an amide bond.
For forming an amide bond, known rea¢tion conditions for the
amide bond formation can be employed, for example, (a) a
mixed acid'anhydri@e ﬁrocess: a process which comprises
reacting the carboxylic ac;d [22] with an alkyl halo- -
carboxylate to give a mixed acid anhydride, which is then

reacted with the azide [23]; (b) an active ester proceés: a



The Schotten-Baumann reaction is carried out in the presence, %hﬂ% Qaﬁgc
conpound. The basi c conpound which can be enployed in the reaction

i ncludes those usually enployed in the Schotten-Baumann reaction, for
exanpl e, organi c bases 30 June 2005 56 such as triethyl am ne,
trimethyl am ne, pyridine, dinethyl- aniline, N nethylnorpholine,

1, 5-di azabicyclo [4,3,0) nonene-5 (DBN), 1,8-diazabicyclo [5,4,0]
undecene-7 (DBU) and 1, 4-di azabi cycl B5[2, 2,2] octane (DABCO.), and

i norgani ¢ bases such as potassium carbonate, sodium carbonate, potassium
hydr ogen car bonate and sodi um hydrogen carbonate.- The reaction is usually
carried ott at a tenperature of from around -20C to around 100C,
preferably fromaround OCto around 50C, for 5 mnutes to 10 hours,

pref er ablgr dedBWHETh OmdriCRES cond ty s Lh t a,bhed m xed
acid anﬁ?ﬁride and the g%fde (ng_igrﬁgggﬁ?ﬁpégg%pggméﬁtgg?gaﬁh?inperature

of from dmiundin 20€ ive asaendshoBCaspped 2 wPhenyflir esraspupd 0C to around
50C, for 5 minutes to 10 hours, preferably for 5 mnutes to 5 hours. The
m xed acitvdrgngarddeipidecestes asudthydwmybendotutaznla ssteent. The
sol vent may. be any which is usuall enPoned in the mxed acid anhydride
process, FcIUtihg sR&teng ﬁ&Fogéﬁégéﬂ“ Hfredc &ibdnshguerids k2B hyl ene

benzene. (Dorben bty pen O5BREr < e e Hrah, FORRRER S ot e

benzene, " t'ol uene an e

hydr of ur & rifh K thex ¥a BaRgL 185hef e FHLN AtnMehBYL,1860F38f apd ethyl
acetate, ketones such as acetOne, apr_ot|c .
the presence of an activating agent such as dicyclohexyl-
carbodiimide or carbonyldiimidazole; and (d) other
processes: a process which comprises converting the
dafboxylic acid [22] into the carboxylic anhydride using a
dehydration agent such as acetic anhydride, and then |
reacting the resultaﬁt anhydride with the azide [23], a
process which comﬁrises reacting an ester from the
‘carboxylic acid7[22] and a lower alcohol with the azide [23]
under 3 high pressuie at a high temperature, or a process -
which comprises reacting an acid halide of the carboxylic
acid [22], i.e. acyl halide with the azide [23].
| The mixed acid anhydride used in the above mixed
acid anhydride process can be obtained by a conventional
Schotten-Baumann reaction, and the resultant anhydride is
reacted with the azide [23], usully without separating it
from the reaction mixture, to prepare the compound [24}.
The Schotten-Baumann reaction is carried out in the preseﬁce
of ‘a basic compound. The basic compound thch can be
employed in the reaction includes those usually employed in

the Schotten-Baumann reaction, for example, organic bases



al kyl hal ocarboxylate used in the m xed acid anhydride process e

for exanple, nethyl chioro- formate, nethyl bronoformate; ethyl

chl oroformate, ethyl 30 June 2005 57 bronofornmate, isobutyl
chloroformate, and the |like. The azide [23] is usually used in an anount
of at least 1 nole, preferably 1 to 1.5 noles, per 1 nole of the
carboxylic acid  [22]. In case of usig the process of reacting an acyl
halide with the azide [23], the reaction. is carried out in a suitable
solvent in the presence of a basic conpound. The basic conpound used in
the reaction may be any known basic conpounds, including, for exanple,
sodi um hydr oxi de, potassi um hydroxi de, sodi um hydri de, potassium hydride,
silver caghenahg, t apé et ahi s cahal 1 Reds p$24| ] _and
sodium ethyl ate, in addition toq?ﬁgé%ggﬁ%Hﬁggnpgggghg%%Vggggx%ﬁ§fhe above
Schot t en- Baukriina, r ¥acs tloyl mo riftes 1Sinley,ent, sHgedzabithe16eaqt 3gg i ncl udes, for
exanpl e, alcohols such as nethanol, ethanol, propanol, butanol, 3-

met hoxy- | 2B0eAADP, (RBRY| Lkcitdbisdabd caned oméShyl, 0deundeckeve-7 ppeigi ne,
acetone, ac tgnitéile, t he solvents enployed in the above m xed acid
anhydr i de®BPotedsdiazrPiryid] % 2 12lePesEneal PABGEN -t Badr anpogatiche azi de
(23] and y | de_.enpl.oyed_ is not particularly limted, the acyl

hal i de iggﬁgﬁa%?ﬁﬁﬁééﬁxﬁﬁﬁgﬁiéhé’ ?O -%5f F85§Pmlcﬁ%P8P§ﬁFeferably | to 5

mol es, pepodas®lémyd a7 de-didlee THE Egﬁghkoﬂyh§ogen carbonate. -

The reaction is usually carried out at a temperature of from

pol ar solvents such as DM, DMSO and HWPA, and a mxture theregof %ﬁggs

around -20°C to around 100°C, preferably from around 0°C to
around 50°C, fo; 5 minutes to 10 hours, preferably S minutes
to 2 hours. 'Thé reaction between the obtained mixed acid
anhydride and the azide [23] is usually carried outlat a
température of from around -20°C to around 150°C, preferably
from around 0°C to around 50°C, forﬁﬁ minutes to 10 hours;
preferably for S5 minutes to § hdurs. ‘The mixed acid
anhydride process is usually carried out in a solvenﬁ; The
solvent may be any which is usuélly employed in the mixed
acid anhydride process, including water, haloéenated
hydrocarbons such as methylene chloride, chloroform and
dichloroethane, aromatic hydrocarbons such as benzene,
toluene and xylene, ethers such as diethyl ether, tetra-
hydrofuran and dimethoxyethane, esters such as methyl
acetate and ethyl acetate, ketones such as acetone, aprotic
polar solvents such as DMF, DMSO and HMPA, and a mixture
~thereof. The alkyl halocarboxylate used in the mixed acid
'anhYdride process includes, for example, methyl chloro-

formate, methyl bromoformate; ethyl chloroformate, ethyl



usual Iy carried out at a tenperature of fromaround -30 to gyoynd 180G
preferably fromaround OC to around 150C, for about 5 m nut'es to abouf 30
hours. The conpound (24] ' thus prepared may be used in a subsequent
reaction without separating it fromthe reaction m xture. 30 June 2005 58
The reaction between the conpound [24] and the conpound [25] is usually
carried out at a tenperature of fromaround OC to around 150C, preferably
fromroom tenperature to around 1000€7 for 1 to 15 hours, in a suitable
solvent or in the absence a solvent. The conpound [25] is usually used in
an amount of at least 1 nole, preferably 1 to 2 noles,.per 1 nole of the
conpound [24]. The reaction of converting the conpound [26] into the
conmpound [27] can be carried out under the sane reaction conditions as

used i n 't PeohgasthQPe f Of sSLEMI @mare?swéte(! QUET YRl iﬁyﬂe.or hoheny!

(1 ower) al koxycarbonyl on the heterocyclic ring attached to the above
conpound hijdeThe3] eact Oy dise@Chhyafoameiht NGf tie TawgouNdnol22] into
the conpound (27) is generally referred to as Schm dt reaction, and
carried oprefarabdyilabd el solmedets,i pert hempleseficehe ofadoxaci iz aldied aci d
enpl oyed in the reaction includes mneral acids such as sulfuric acid and
hydr o- chfdeie acid, phosphorus conpounds such as phosphorus oxychl ori de,

“phosph tachl prid horus tri- chloride and phosph
bontoxi do. Lhionyl TP SHIBEE MRS EPFI PRERFGHI B, - aFcit MR LS de.

stannic ngfihgewith the azide [23]), the reaction is carried out in a
suitable solvent in the presence of a basic comﬁound. The
basic compound used in the reaction may be any known basic
compounds, including, for example, sodium hydroxide,
potassium hydroxide, sodium hydride, potassium hydride,
silver carbonate, and ﬁetal alcoholates such as sodium
methylate and sodium ethylate, in addition to the basic
.compound emplcyed in the above Schotten-Baumann reaction.
The solvent used in the reaction includes, for example,
alcohols suéh as methanol, ethanol, propanol, butanol; 3~
methoxy-1-butanol, ethyl cellosolve and methyl cellosolve,
pyridine, acetone, acetonitrile, the solvents employed in
ﬁhe above mixed acid anhydride process, and a mixture
thereof.- Although the ratio of the azide {23] and an aéyl
halide employed is not particularly limited, the acyl halide
is usually used in an amount of at least 1 mole, preferably
1l to 5 moles, per 1 mole of the azide (23]. The reaction is
usually carried out at a temperature of from around -30° to

. éround 180°¢C, preferably from around 0°C to around 150°C,
for about 5 minutes to about 30 hours. The compound [24]
thus prepared may be used in a subseqguent reaction without

separating it from the reaction mixture..



sul foacetic acid, phosphoric acid, and the like. The solvenly iiglUd68
aromati ¢ hydrocarbons such as benzene, toluene and xyl ene, halogenatea
hydrocarbons such. as chloroform dichloronethane and carbon
tetrachloride, and the like. The reaction is usually carried out at a 30
June 2005 59 tenperature of fromaround OC to around 150C, preferably
fromaround OC to around 100C, for about 0.5 to about 10 hours. The
conmpound [23a] is usually used in anh ®8rount of at least 1 nole, preferably
1to 2 noles, per 1 nole of the conpound [22). [Reaction scheme-VIII] R4 O
R24 CH2X8 X COCH /-- OO ZW~N\ 1 NI'Y 31 [28] (CH2)n RRl [1c) R4
0 XCOOK Z W' NN (CH2)n R3 RL [1h] wherein R24 is phenyl, a | ower

al kyl or hydrogen atom X8 is :

The reaction between the compound [24] and the
compound [25) is usually carried out at a temperature of
from around 0°C to around 150°C, preferably from room
temperature to around 100°C, for 1 torlS hours, in a
suitable solvent or in the absence a solvent. The compound
(25) is usually used in an amount of at least 1 mole,
preferébly,l to 2 moles, per 1 mole of the compound [24].

The reaction of converting the compound [26] into
the compound [25} can be cafried out under the same réaction
conditions as used in the reaction for removing a phenyl
(lower) alkyl or a phenyl (lower) alkoxycarbonyl on the
heterocyclic ring attached to the above compound [1].

The reaétion of directly converting the compcﬁnd
{22} into the éompound f27] is generally referred to as
Schmidt reaction, and carried out in a suitable solvent in
the presence of an acid. The acid employed in the reaction
includes mineral acids such as sulfuric acid and hydro-
chloric acid, phosphorus compounds such as phosphorus
oxychloride, phosphorus pentachloride, ?hosphorus tri-
chloride and phosphorus pentoxide, thionyl chloride, iron
{III] chloride, aluminum chloride, stannic chloride,
sulfoacetic acid, ?hosphoric acid, and the like. The
solvent includes aromatic hydrocarbons such as benzene,
toluene and xylene, halogenated hydrocarbons such as
éhloroform, dichloromethane and carbon tetrachloride, and

‘the like. The reaction is usually carried out at a



a hal ogen atom either- Z"" or W' is -CH2- and the other is rou

NCH2 | R4, and RL, R3, R4, Z, W X and n 010 O are as 36 PNoG 4B,
The reaction between the conmpound (ic) and the conpound [28] can be
carried out under the sanme reaction conditions as enployed in the reaction
bet ween the conpound [Ib) and the conpound [11] in the above reaction
schenme-11. 30 June 2005 60 Anong the conpounds [1), the conpound in which
the heterocyclic ring is substitutedsby-(a) a phenyl (1 ower)al kyl in which
phenyl ring may be substituted by a (lower) alkoxy, nitro or amno; (b) a
(1 ower) al kanoyl which may be substituted by 1 to 7 of hal ogen atons, a

(l ower) al kenyl - carbonyl having 1 to 3 of substituents selected fromthe
group consisting of a hal ogen atom and a carboxy; (c) a (Iomer)

al koxycar o y stit a (| ower)
al kyl; (e é%etglu?/rl)e(l%orkv\e%% %%xg'?'gcgrgmﬁg arc(%é) %ﬁn@(l? b?l%'kanoyl

whi ch meyedgy Suhstd tmt@qobxér%uaae@nbébo é)aétlg&z%wéﬂwlab ) Jpht hal i de;

(h) a 2(5H)-furanone which nay be substi t ut ed or 2 of hal ogen atons;

or (i) ahbuwe- 1, Shdiconpoemamgt2ig] Wei chuaByy Lbﬁadilmstaid Wnethrlty gghenyl or a
(lower) al kyl can be converted. into the conpound [1] in which the
het er ocy@l cladasty 1 snalst, prefswiabdyed, o602 modkewmpl pe sl mplieheff alhleowi ng

nethods.(lgﬁxﬁ?qpoun% [1] in which the heterocyclic rlng is

{Reaction scheme~VIII]
24 8
R CH,X
COCH ' ' ] .l 2
| O P
J _

(28] S

R o
X COOH
/——- Z" 1 ,
N ¥
(CHy)n' R® gl
[1h]

wherein R?? is phenyl, a lower alkyl or hydrogen atom, x8 is

a halogen atom, either Z"' or W"' is -CH,- and the other is

a group: -N-CH, R24r and Rl, R3, R4, 2, W, X and n

0 0
T
afe as defined above.
The reaction between the compound [1c} and the
conmpound [28]} can be carried out under the same reaction

conditions as employed in the reaction between the compound

[1b] and the compound [11] in the above. reaction scheme-II.



substituted by (a) or (e) can be. converted into the conpounc_l,0 [Hae! BoWhi ch
the heterocyclic ring is not substituted,. by treating the forner conpound
in a suitable solvent such as, for exanple, water; a (lower) al cohol such
as nethanol, ethanol or isopropanol, an ether such as dioxane or tetra-
hydr of uran, acetic acid, or a mxture thereof, in the presence of a
catalyst for catalytic reduction such as palladiumcarbon or pall adium

bl ack, under a hydrogen pressure of-fgom1 to 10 atom, at a tenperature
of from 30 June 2005 61 around OC to around 100C, for about 0.5 to about
10 hours, wherein a mneral acid such as hydrochloric acid my be added
to the reaction mxture, or by heating the fornmer conpound in an agueous
hydrobrom c acid solution, to renove the phenyl (lower)al kyl such as benzyl

or the phenyl (I ower )gn 8l KRUCALR The, co OUQ%H£%1 L n, which the
heterocyclic ring is s stltu?eggébaﬁn f%f ?ﬁ% S ?'T%eﬂi§"?§ﬁtﬁ?%i) can
be converheteiddciie GHRPAUNdubititBedRigh D Q% & difer y2hRg,! S not
substituted, by hydrolyzing the forner co#%%u%df u Jgrﬁf%g“%%ﬁgaﬁgg i on
condi t i onsimswieghgh @tethyiln rilng mhydbel yshst Dfutde Q¥9(£6wg¥¥“Hiﬂéﬁy,- The
conmpound (1) in which the heterocyclic ring is substituted by amno can be
converted PhEXP tPe aBMeoud)[ 2] (1owenhi atkdhsy hetreracyady kb ing is
substituted gg%f%éy(gug R24 CH2NH- by'using the sane reaction conditions as
00 su i e ¥y 1 to 7 of halogen atoms, a (lower) alkenyl-

carbonyl having 1 to 3 of substituents selected from the

group consisting of a halédgen atom and a carbdxy; (c) a

(lower) alkoxycarbonyl; (d) an aminocarbonyl which may be

substituted by a (lowér) alkyl; (e) a phenyl{lower)alkoxy-

carbonyl; (f) an amino{lower)alkanoyl which may be

substituted by a phenyl(lower)alkoxycarbonyl; (g) phthalide;

(h) a 2(5H)-furanone which may be substituted by 1 or 2 of

halogen atoms; or (i) a 2—oxo—1,3-dioxolenemethyl'which mnay

be substituted by phenyl or a (lower) alkyl can be converted

into the compound [1] in which the heterocyclic ring is not

substituted, for example, using the following methods.

The compound {1] in which_the heterocyclic ring is

substituted by (a) or (e) can be converted into the compound .

[1] in which the heterocyclic ring is not substituted, by

treating the former compound in a suitable solvent such as,

for example, water, a (lower) alcohol such as methanol,

ethanol or isopropanol, an ether such as dioxane or tetra- -

hydrofuran, acetiec acid, or a mixture therecf, in the

presence of a catalyst for catalytic reduction such as

palladium carbon or palladium black, under a hydrogen

~ pressure of from 1 to 10 atom., at a temperature of from



~ 0 enployed in the reaction between the conpound [|Ic] andt 0 nd
(28] in the above reaction schene-VIiII. The conpound [1) i%qwﬁﬁgﬁ ?ﬁgg
heterocyclic ring is substituted by a group: R24CH2ZNH can al so be
converted into the 0 O u 11 O conpound [1] in which the heterocyclic
ring is substituted by am no, by hydrolyzing the former conpound under the
sanme 30 June 2005 62 reaction conditions as enployed in the hydrol ysis of
the above conmpound [la]. [Reaction scéiere-1X] R4 4 X NO2 XNO2 [8] RZNH R
X9 R3~ R R [29] (37] R260-CH=C(COOR25)2 (30a] R4 X NO2 COOR25 [/ |
1COOR25 0 R2" \ N-CH :

around 0°C to around 100°C, for about 0.5 to about 10 hours,
wherein a'mineral acid such as hydrochleoric acid maf be
added to the reaction mixture, or by heating the former
compound in an aqueous hydrobromic acid solution, to remove
the.phenyl(lower}alkyl such as benzyl or the phenyl(lower}-
alkoxycarbonyl.

The compound [1] in which the heterocyclic ring is
substituted by any of the substituents (b} to (i) canrbe
converted into the compound [1] in which the heterocyclic
ring is not substituted, by hydrolyzing the(former compound
under the same reaction conditions as employed in the
hydrolysis of the above comﬁoﬁnd'[ia].

The comébund {1] in which the heterocyclic ring is
substituted by amino can be converted into éhe compound {1]
in which the heterocyclic ring is substituted by a group:

-::::T~CH2NH— by using the same reaction conditions as

o 0
¥
employed in the reaction between the compound [lc] and the
compound {28) in the above reaction scheme-VIII. The

' coﬁpound {1] in which the heterocyclic ring is substituted

by a group: R24-t:::T—CH2NH~ can also be converted into the

O\H/O
0
compound [1l] in which the heterocyclic ring is substituted

by amino, by hydrolyzing the former compound under the same



*/ 27 RROOCHO X RR8 R3 RI1 [ 311 0 '\ | Cyclization [30h I. R4

COOR25 R4 R2\ | 6N X N0O2 3 /

P3P FgﬁléOH '

Il ORRL [lIi] R21 :110X28 R

Cyclization R2RX\ NR3 R1L [1j] wherein R, R2"

R3, R4, X9 and X are as

defined above, RV is a group;
and R21 are as defined above or

30 June 2005 63 R20

- CHSR21 wherein R20

R3, and R25, R26, R27,

R28 and R29 are

each a (lower) alkyl. The reaction between the conpound [37] and the

conmpound [8) can be carried out undergihe sanme reaction

enpl oyed in the reaction between the conpound

conditions as
[1b] and the conpound [11]

in the above reaction schene-11.

The reacti on between the conpound (29] and

the conpound [30a] or [ 30b]

is carried out

in the presence or absence of

a solvent, preferably in the absence of a

reaction conditions as employed in the hydrolysis of the

above compound [(1lal.

[Reaction scheme-IX]

R * R4
X Nop
R N-CH ><
_ 3T o/ \p28
Rl 0O

(32}

Cyclization -

| R4 R4
X NO X NO
N 2 NH,R1 (8] 2
[ N I ~
Rr? 50 NE rZ' ., X°
R” | r3
_ rl
- {291 {37}
r260-cH=C(COOR?%), (30a]
R4 -
X NO; ,COORZ2
_COOR23
2" '
o R N-CH
29 0\ /R 30|
r2%0cH o>< R gl (31}
\g28
0] Cyclization
[30b] |
' COOR22
-V

{11}

(131

wherein Rl, Rz', R3, R4, %2 and X are as defined above, R3'-

is a group:



solvent. The solvent used in the reaction includes, for exggphgneabﬁﬁgols
such as nethanol, ethanol and isopropanol, aromatic hydrocarbons such as
benzene and tol uene, polar solvents such as acetonitrile, DVF, DWVSO and
HWA, and the |I|ike. The conpound (30a] or [30b] is usually used in an
anount of at least 1 nole, preferably 1 to 1.5 noles, per 1 nole of the
conpound (29). The reaction is usually carried out at a tenperature of
fromroomtenperature to around 20QC..preferably from around 60C to around
200C, for about 0.5 to about 25 hours. The cyclization of the conpound
[31] or [32] can be carried out according to various known nethods for the
cyclization, including a heating nethod, a nethod using an acidic conpound
such as phosphorus oxychl ori de, phosphorus pentachloride, phosphorus
trichlorideygthionyl chloride, conc. sulfuric acid or polyphosphoric acid,
and the li%e. 30 June 2005 64 1In case of using the heating nethod, the
reaction ig nt such_as a high b.p.

hydr ocar bo H%ﬁygl ‘:’#ﬁﬁgﬁq [}I?%ejt H lalszlr}c%rglsg?eafeglif‘%,gl éEBHEnW-Ret hefdor
Ol YRR VS TR S i SRR By MBUIOCC (2 2500
conpound, the acidi@hec¥gaggqghiggg¢ggglkﬁeugggpbunan{gq?igﬁBaEhgo a |large
excess amount, preferably 10 to 20 noles, per 1 nole of the conpound
[31] -or [&&hpodhé [&hctamrbe scaustad ypyutannded otk samet heaptéssnce or
absence of a _suitable solvent at a

conditions as employed in the reaction between the compound

{1lb) and the compound [11] in the above reaction scheme-II.

The reaction between the compound [29]) and the

compound [30a] or [30b] is carried out in the presence or

absence of a solvent, preferablyrin the absence of a_'

solvent. The solvent used in the réaction incliudes, for

example, alcohols such as'methanol, ethanoi and isopropanol,

aromatic hydrocargdns such as benzene and toluene, polar

solventsrsuch as-acéténitrile, DMF, DMSC and HMPA, and the

like. The compound [30aj or {30b] is usually used in an

amount of at least 1 mole, preferably 1 to 1.5 moles, per 1

mole of the compound [29}. The reacﬁion is usually carried

out at a témperature of from room teﬁperature to around

200°C, preferably from around 60°C to around 200°C, for

about 0.5 to about 25 houré. '

The cyclization of the compound [31] or {32] can
" be carried out according to various known methods for the
cyclization, including a héating method, a method using an
acidic compound such as phosphorus oxychloride,.phdsphorus

pentachloride, phosphorus trichloride, thionyl chloride,

conc. sulfuric acid or polyphosphoric acid, and the like.



tenperature of fromroomtenperature to 150C for about 0.1 350J%®%y20§5

hours. The sol vent includes acid anhydrides such as acetic anhydride in
addition to the solvents enployed in the cyclization of the above conpound
[9]. The hydrolysis of the conpound [Ii] can be carried out under the sane
reaction conditions as enployed in the hydrolysis of the conpound [la] in
t he above reaction schene-1. R20 The conpound [Ij] in which R3" 1 1is a
group: -CHSR21 , can be coverted ingo _the correspondi ng conpound in which
R3 is -CH2R20 by treating the former conpound under the sanme reaction
conditions as enployed in the'reaciton wherein the conpound [18] is
converted into the conpound [19] in the above reaction schene-V. 30 June
2005 65 The conpound [Ij] in which R2 is a 5- to 9- nenbered saturated or
unsat urated heterocyclic ring having a (lower) al koxycarbonyl on the
secondar Yy hiqasSg&t 2EdROchRe beea gty aratd@di-nthet Reagbi P shonds vl Evnpound

in which. R2 i.s - .to_9:mepbered saturated or _unsat urated heterocyclic
ring ha\ﬁaﬁélr%jas?t']%stlﬁ eRt IBnP the : V(ﬁ?&atsyc_ﬁi f?oaehl%l?ol?n%y treating the
e SPGB Loy SIS SRR 0B BT RGN 1
ether or diethylene glycol dimethyl ether at a temperature
of from 100°C to 250°C, preferably from 150°C to 200°C. 1In
case of using the method with an acidic compound, the acidic
éompound is usuaily.used in an equimolar to a large excess
amount, preferably 10 to 20 moles, pér 1.molé of the
compound [31] -or {32]. The réaction is usually carried out
~in the presence or absence of a suitable solvent at a
temperature of from room temperature to 150°C for about 0.1
to about 6 hours. The solvent includes acid anhydrides such
as acetic anhydride in addition to the‘solvents employed in
the cyclization of the above compound {9].
" The hy&rolysis of the compound [1i] can be carried
out under the same reaction conditions as employed in_the
hydrolysis of the compound {[la] in the above reaction

scheme-T.
r20
S 3 |21
‘The compound [1j] in which R is a groups; -CHSR

can be coverted into the corresponding compound in which R3'
is —CH2R20 by treating the former compound under the same
reaction conditions as employed in the ‘reaciton wherein the
compound {18} is converted into the compound (19) in the

above reaction scheme-V.



The conpound [29] enployed as the starting material in the,abgye.r %gitston
schene-1 X can be prepared, for exanple, by the processes as shown I n the
following reaction schemes-X to XIlIl. 30 June 2005 66 (Reaction
scheme-X] RA R4 X XS X R21 NH2 ' R2 NH2 CH2 1CHSR21 120 R20 [16J [33] R4
X R2~ NHR30 CH2 Nitration R20 [34] Ntration R4 R4 X/ N2 X/ N2
Hydrolysis \ R2' NHR30 R21 NH2 CH2 CH2 R20 120

__65._

The compound [1j] in which R?' is a 5- to 9~

membered saturated or unsaturated heterbcyclic ring having a
{lower) alkoxycarbonyl on the secondary nitrogen atom can be
converted into the corresponding compound in which R?' is a
S5- to 9-membered saturated or unsaturated heterocyclic ring
having no substituent on the secondary nitrogen atom by
treating the former compound under the same reaction
conditions as employed in the hydrolysis of the compound
fia] in the above reaction scheme-I.

. The compound [29] employed as the starting
material in the above reaciton scheme-IX can be'prepared,

for example, by the processes as shown in thHe following

reaction schemes-X to XIIT.




[35] [36] 30 June 2005 67 R4 RA X N2 X NO2 NH2-R [8)3b g% égzﬁg
NHR CH2 CH2 R20 g20 [37a] [29a] R4 R4 2SR21 [15] [R2: I NH&I R
CHSR21 [39a] R20 [29b] | Hal ogenation RA R4 X NO2 X 02 I NH2 R [8)
R2 NHR1 < g2 g9 [39] [38) wherein R1, R, R20, R21, X X5 and X6 are as
defined above, R30 is a (lower) al kanoyl, and X9 is a hal ogen atom The
desul furi zation of the conpound [16] or [29b] <can be carried out under the
sanme reaciton conditions as enployedéén-the desul furization of the' above

conmpound [18].

{Reaction scheme-X]

r4 r4
X x5 X
>
2° 2"
R NH, RZ NH,
CH,
21
CHSR |20
| R
r20
[16] {33]
o ®
X .
r2" NER 30 .
?Hz ' Nitration
§20
[34]
Nitration _ B
R R4
X NO, X - NO,
Hydrolysis .
-
g2" YR30 r2' NH,
' ﬁﬁz | fﬂz
r20 120

[35] [36]



30 June 2005 - 68 The reaction of converting the conpound BS;% inéﬁ t he
conpound [34] is carried out in the presence of a (lower) 2% &fl Pﬁg.
agent, which includes a (lower) alkanoic acid such as formc acid, acetic
acid or propionic acid, a (lower) al kanoic acid anhydride such as acetic
anhydride, a (lower) al kanoic acid halide such as acetyl chloride-or
propi onyl brom de, or the like. In case of wusing an acid anhydride or an
acid halide as the (Il ower) al kanoylagizng agent, a basic conpound may al so
be enpl oyed. The basic conpound includes, for exanple, alkali netals such
as netallic sodiumand netallic potassium hydroxi des, carbonates or
hydr ogen carbonates of these. alkali netals; organic bases such as
pyridine and piperidine, and the |like. The reaction can be carried out in
ei ther the presence Q/4 the absence of a solvent, usually in the presence
of a suitable solyentj. TQEksolvent i ncludes, for gxa %Ie,(ﬁgtones such as
acetone and net hy et one, ethers such as di , r and di oxane,
aromati c hydrocarb $pch as begﬁ%nﬁl tgbyene and X - acetic acid,

~ pyridine, “and the _like. Tk pwer) al kanoyl ati ng

acetic anhydride, a

agent is Used ixfan gmound® of at Teast T ™l e pet' 1 npol ejgf-ghe conpound
(-33], usually in an@qguinolar to a | arge excess anbuntH, The reaction is
usual ly carried out dtcp tenperature of from around 04 around 150C,

preferably from arou 0C to around 100C, for about HRTi nutes to about 15
hours. In case of u%g¥%fi

[29a]
R4 g4
[f X NO, - g20 , X NO,
: ! 7
CH,SR2L [15] |
2 6 ‘ = 2T 1
R ?—X R NHR
R fasazl
20
[39a] R™
[29b]
Halogenatiop
. rf - R
X NO, X NO,
NH,-R! (8]
r2' NHRL < r2’ x9
(391 - [38]

wherein Rl, Rz', RZO, Rzlr X, x° and x% are as defined

above, r30 i5 3 (lower) alkanoyl, and x9 is a halogén atom.
The desulfurization of the compound [16] or [29b]

can be carried out under the same reaciton conditions as

employed in the desulfurization of the' above compound [18].



30 June 2005 69 (lower) alkanoic acid as the (lower) alkaggy ﬂhb”? oggent,
a dehydrating agent is preferably éenployed, which includes™ mneral acids
such as sulfuric acid and hydrochloric acid, sulfonic acids such as

p-t ol uenesul foni ¢ acid, benzene- sulfonic acid and et hanesul fonic acid and
the like, and the reaction is preferably carried out at a tenperature of
from around 50C to around 120.OC. The nitration of the conmpound [33] or
[34] is carried out by treating the $&8 d conpound with a nitrating agent
such as fumng nitric acid, concd. nitric acid, a mxed acid (e.g. nitric
acid plus sulfuric acid, fuming sulfuric acid, phosphoric acid or acetic
anhydride, etc.-), an alkali netal nitrate plus sulfuric acid, an
anhydride of nitric acid and an organic acid such as acetyl nitrate or

benzoyl nitrate, ni{kroUeLdEISRYE %nv@ruhg ficd edipbund g intid r at e,
nitrate of acetone cyanohydrin, an alkyl nitrate plus sulfuric acid or a

pol yphospbbei eoapbdndw 3hpuis carsdledermiutoini fhé her evesenade 0f a sol vent
such as acetic acid, acetic anhydride or sulfuric acid. The nitrating
agent is pleﬁerabayk@s@mﬂatnqg1Qgﬂnhﬂ whfich #acsuﬁﬁﬁe% peaver )} nol e of the
conmpound [33] or [34]. The reaction is usually . c d out at, a

t enper at uREKBROF £ oRF &f oSiHED ﬁ%éqrd“’é'r GFid - ?Sé”f‘c‘) Y BFRIAES to

about 24 hours ThfO §gio$y Aﬁb 4& ggggggﬁ [gﬁ?hl caldigd out under

t he sane ?eacflon con i ons ag enp yS|s of the above
conpound Lhﬂ&drlde, a (lower) alkanoic acid halide such as acetyl

chloride® or propionyl bromide, or the like. 1In case of
nusing an acid anhydride or an acid halide as the (lower)
alkanoylating agent, a basic compound may also be

employed. The basic compound includes, for example, alkali
metals such as metallic sodium and metallic potassiﬁm;
hydroxides, carbonates or hydrogen carbonates of these.
alkali metals; oréanic bases such as pyridine and
piperidine, and tﬁe like. The reaction can be carried out
in either the presence or. the aﬁsence of a solvent, usually
in the presence of a suitable solvent. The sclvent
includes, for example, ketones such as acetone and methyl
ethyl ketone, ethers such as diethyl ether'and dioxane,
aromatic hydrocarbons such as benzene, toluene and xylene,
acetic acid, acetié anhydfide, vater, pyridine, and the
like. The (lowér) alkanoylating agent is used in an amount
of at least 1 mole per 1 mole of the compound {33], usually
in an equimolar to a lafge excess amount., The reaction is
usually carried out at a temperature of from around 0°C to
around 150°C, preferably from around 0°C to around -100°C,

for about 5 minutes to about 15 hours. In case of using a



30 June 2005 70 The reaction between the conpound [37a] oRgl 38he 3HE5t he
conpound (8] can be carried out under the same reaction conditions as
enpl oyed in the reaction between the conpound (Ib] and the conpound [11]
in the above reaction schene-11. The hal ogenati on of the conpound [39] can
be carried out under the sanme reaction conditions as enployed in the

hal ogenati on of the above conpound (14]. The reaction of converting the
conpound [29b] into- the conpound [29#° can be carried out under the sane
reaction conditions as enployed in the above reaction of converting the
conpound [18) into the conpound [19]. The reaction between the conpound
(39a] and the conpound [15] can be carried out under the sanme reaction
conditions as enployed in the reaction between the conpound [14a] and the

compound ((howerfTheikgasid tid [EONRY tiRgetrheatRAPRYIALRE] abBhe, L he
conmpound [37) can be carried out by converting the fornmer conpound into a
di azoni umdehlydrehéngodgersi nigs yodifiemalliyt empeoged ,awhachd isuthdas sul furic
acid, hydrochloric acid hydrobronc acid or boron fluoride in a sol vent
such as amMipegdér pChfigasivnt afcis iy aeciderné hoddoghlasier ackédd t hen

reacting the.diazoniumsalt wth a copper powder or a copper halide such
as, for efﬁﬁﬁP@}ccﬁﬁf %ss%ﬁQnﬁﬁkg_9ﬂh§%ﬂi§“l€ﬂP6FiGélér EERFFPReChI oride in

the presengqeghid R¥EE Cand'd GG AU SUE a®8nd' Yne® 130! CanlYEROPT OM €
reaction is preferably carried out at a teﬁperature of from
around 50°C to around 120°C, | |
S : The nitration of the compound [33] or [34] is
carried out by treating the said compound with a nitrating
agent such as fuming nitric acid, concd. nitric acid, a
"~ . mixed acid {e.g. nitric acid plus sulfuric a;id, fuming
sulfuric acid, phosphoric acid or acgtic anhydride, etc.),
an alkali metal nitrate plus sulfuric acid, an anhydride of
nitric acid and an organic acid such as acetyl nitrate or
benzéyl nitrate, nitrogen tetraoxide, nitric acid plu§
mercury nitrate, nitrate of acetone cyanohydrin, an alkfl
nitrate plus sulfuric acid or a polfﬁhosphoric_acid, without
a solvent or in the presenece of a solvent such as acetic
acid, acetic anhydride or sulfuric acid. The nitrating
agent is preferably used in an amount of 1 to 5 moles per 1
mole of the compound [33] or [34). The reaction is usually
carried out at a temperatﬁre of from around -10°C to around
70°C for about 10 minutes to about 24 hours.
The hydrolysis of the compound [35] is carried out

under the same reaction conditions as employed in the

hydrolysis of the above compound [lal.



30 June 2005 71 hydrochloric acid, or reacting wth potassigumdbdgsi n

the presence or absence of a copper powder, preferably with a copper
halide in the presence of a hydrohal ogenic acid. The sodiumnitrite is
usually used in an anobunt of 1 to 2 noles, preferably 1 to 1.5 noles, per
1 nole of the conpound [36], and the copper halide is usually used in an
anmount of 1 to 5 noles, preferably 1 to 4 noles, per 1 nole of the

- compound [36]. The reaction is usual 79 carried out at a tenperature of
fromaround -20C to around 100C, preferably fromaround -5C to around
100C, for about 10 mnutes to about 5 hours. The hal ogen atons of R2 and X9
i n the conpound [37a], the conpound [la], the conpound (la'] and the
conmpound [ 45] described bel ow can be converted into each other. 30 June

2005 72 (Reactionteehes@cvddn RethdenXthe Rorpbuha N7 4Bls0gmaij ng
Hydrolysis > agent R2 NHR30 R NH2 [40] (41) R4 RO R4/ X N2 CH2SR21
(15] and the compound (8] can be carried out under the same
reaction conditions as employed in the reaction between the
compound {1b] and the compound [1l1l] in the above reaction
scheme-IT.
The halogenation of the compound [39] caﬁ be
carried out under the same reaction conditions as employed
e in the halogenation of the above compound {14].

The reaction of converting the compound [29b] into
the compound {29a] can be carried out under the same
reaction conditions as employéd in the above reaction of
converting the compound [18] into the compound [19].

The reaction between the compound [39a} and the
compound {15] can be carried out under the same reaction
rcond;tions as employed in the reaction between the compound
(14a] and the compound [15].

The reaction of converting the compound [{36] into
the compound [37] can be cafried out by converting the
former compound into a diazonium salt thereof using sodium
nitrite and an acid such aérsulfuric acid, hydrochloric acid
hydrobromic acid or boron fluoride in a solvent such as a
(lowér) alkanoic acid such as acetic acid or water, and then
reacting the diazonium salt with a copper powder or a copper
halide such as, for example, cuprous bromide, cuprous
chloride or cupric chloride in the presence of a hydro4

halogenic acid such as, for example, hydrobromic acid or



RL2: T1l ::: X6] R2 NH2 CHSR21 (42] 120 R4 X NO2 (43] _~ \I3§2%u%e 6higs R20
(37] wherein R2 , R0, R21, R30, X, X6 and X9 are as define above. ?he
hydrol ysis of the conpound (40] can be carried out under the sane reaction
conditions as enployed in the hydrolysis of the above conpound [la]. The
hal ogenati on of the conpound [41) can be carried out under the sane
reaction conditions as enployed in thg hal ogenation of the conpound [14]
in the above reaction schenme-V. 30 June 2005 73 The reaction between the
conpound [42] and the conpound [15) can be carried out under the sane
reaction conditions as enployed in the reaction between the conpound
[ 14a] and the conpound [15]. The desul furization of the conpound (43) can
be carried out under the_sane reaction conditions as enpl oyed

hydrochloric acid, or reacting with potassium iodide in the

presence or absence of a copper powder, preferably with a

copper halide in the presence of a hydrohalogenic acid. The

sodium nitrite is usually used in an amount of 1 to 2 moles,

preferably 1 to 1.5 moles, per 1 mole of the:compound [36],

and the éopper halide is usually used in an amount of 1 to 5

moles, preferably 1 to 4 moles, per } mole of the compound

[36]. The reaction is usually carried out at a temperature

of from around -20°C to around 100°C, preferably from around

=5°C to around 100°C, for about 10 minutes to about 5 hours.

The halogen atoms of R2' and x? in the compound
[37a), the compound [la], the compound'[la'].and the
compound {45} described below can be cdnverted into each

other.



in the desul furization of the conpound [18] in the above re&gacii, @8 2005
schene-V. [Reaction schene-Xl1] / | Ntration 7 02N | R2 X9 R2~ X9
[44) [45] H2N X ) NitrationR2 1;, X9 R X R 9 R3 [46) [47] X NO2 X NH2
R2 X9 > R2 X9 Hal ogenation 3 3 [48] [49] 30 June 2005 74 R20 X NHX6 1
(15) / CH2SR21 | R2 X R3 [50) R20 21 CH2R20
- 72 -
{Reaction scheme-XI]
r? R
X NO, X NO,
Halogenating
Hydrolysis . agent
-~ P
[40] (41}
ré 520 r4
X NO I X NO
2 CH,SR?Y  [15) 2
S .
' - . - f
R2 NE-X5 RZ NH;
cusr?l
42
f42] | 1{12{)
r4
X NO, (43]
'_.>.
R? x?
i
R20
(371

wherein R2|, R20r Rzl, R30, X, x6 and x9 are as defined
aBove.

The hydrolysis of the compound [40] can be carried
‘out under the same reaction conditions as employed in the
hydrolysis of the above compound [la].

The halogenatioﬁ of the compound t41] Can-be 
carried out under the same reaction conditions as employed

in the halogenation of the compound [14) in the above

reaction scheme-V.



X CHSR NH2Z X NH2 R2 X9 R2 X9 R3 R3 [51) [52] CHR20 20 X 43 ¥, H2Rbe2 R2
X9 Nitration > R2, X9 R3 R3 [53] [37b] wherein R , R3, X6, X9, R20 and
R21 are as defined above. 30 June 2005 75 (Reaction scheme-XI11] H2N X6HN
Hal ogenation R2"?3 X9 R2 X9 R3 [46] [54] R20 R20 CHSR21 CH2SR21 (15]
H2N R21 )tx 13 R (55] CH2R20 CH2R20 :

- 73 -

The reaction between the compound [42] and the
compound [15]) can be carried out under the same reaction
conditions as employed in the reaction between the coméound
‘{14a] and the compopnd [15].

The desulfurization of the compound [43] can be
carried out undér the same reactiﬁn conditions as employed
in the desulfurization of the compound [18] in the above
reaction scheme-V.

(Reaction scheme-XII]

O,N
Nitration ~,
-~ -
1}
r2’ x2 r2 x2
R3 R3
[44] [45]
H,N | X .
Nitration
_— - -
r2' x93 r2 S x0 :
R3 R3
{46] . [47]
X NO, X NH,
‘ Halogenation .
R2" x9 > g2 s - >
R3 r3

48] ' [49]



HZN X R2" X9 R2 X9 R3 3 [56] (53] wherein R2', R3, X6, X? BZQe? g ?21
are as defined above. The nitration of each conpound [44], 35] or F g

can be carried out under the same reaction conditions as enployed in the
nitration of the compound [33] or [34]. The reduction of the conpound (45]
or (48] is wusually carried out by (i) reducing the conpound with a

- catalyst for catalytic reduction in a suitable solvent, or by (ii) -
reduci ng the conpound with a reduciﬁg7%gént such as a mxture of metal or
metal salt with an acid or a mxture 30 June 2005 76 of netal or netal
salt wth hydroxide, sulfide or ammonium salt of alkali netal in a
suitable innert solvent. In case of the process (i) of the catalytic
reduction, the solvent enployed in the reaction includes-, for exanple,

water, acetic id, alcohols ch as nethamA? ethanol and iso- propanol
hydr ocar bons sug¢h *a eNX ycl ohexane,|  etherdisich as diethyl ene
gl ycol . di net hyl | et he oxane, tetrahydroﬁﬂhﬁﬁ§ nd di ethyl ether, esters

such as et hyl RPN d_pegt hy acetate*_iuuiuii;Juﬂiﬂ_JﬂﬂJU?$: such as

N, N-di met hyl fo ni de]” and®the }ike. The catal yst for catalyfic reduction
enployed in the reactign includes, for exanple, palladium palladium

bl ack, pall adi um carbon, platinum platinum oxide, copper chromte, Raney
ni ckel , and (50]

20
CHSR?1 ) cH,R20
X NH, X NH,
B >
2! 9 21 9 g
R X R X
R3 53
[51] [52]
CH,R?0 H.R20
X X NO,,
Nitration
R2! x? > g2! x9
R3 3
[53] |  {37b]

. L] .
wherein R?', B3, x5, %9, R20 ang Rr2! are as defined above.



the like. The catalyst is usually used in an amount of from d)jﬁ% 908500
ti mes wei ght based on the conmpound [45] or (48). The reactlon IS usually
carried out at a tenperature of fromaround -20C to around 150C,
preferably fromaround OC to roomtenperature at a hydrogen pressure of
froml to 10 atm for about 0.5 to about 10 hours. In case of using the
process (ii), the enployed reducing aqpnt includes a mxture of iron,
zinc, tin or tin (Il) chloride with™a Srineral acid such as hydr ochl ori c
acid or sulfuric acid, a mxture of iron, iron (lIl) sulfate, zinc or tin
with alkali netal hydroxide such as sodi um hydroxide, sulfate such as
anmoni um sul fate, aqueous amm nia or. ammoni um chloride, and the |ike. The
i nnert solvent includes, for exanple, water, 30 June 2005 77 acetic acid,
met hanol , [Redranicln stihexer®Iadd the |i ke. The reaction conditions of the
above reductlon nay vary depending on a klndﬁgf t he reduci ng agent

enpl oyed. For 8, the reaction is advan OALS arried out at a
tenmperature of fro pund 0C Halegapdtiomerature f ajout 0.5 to about
10 hours when t A0g agent is a conbinatie gl 1) chloride and
hydrochl oric acid. The educi ng agent is usual i n.an anount of
at least 1 nole, pregfierably- 1 to 5 noles per 1 nole gfi the starting
conpound. The hal ogenati on of the conpound [46] or [49] and the subsequent
reaction with the cqmggqund [15) can be .carried oufsign.the sane reaction
conditions as enployed in

20
R
o | 21 cHSR2!
L | CH,SR (15] HoN
> , >
r?' | x°
&3
{55])
CcH,R%0 cH,r20
HoN X
N
R2 ! O XQ - R2 ! x9
g3 R3
[56] (53]

wherein Rz', R3, XG, Xg, RZO and Rz; are as defined above.
| The nitration of each compound [441, {47] or [53]
can be carried out under the same reaction conditions aé
employed in the nitration of the compound [33] or [34].

The reduction of the compound {45] or (48] is
usuglly carried out by {i) reducing the compound with a
catalyst for catalytic reduction in a suitable solvent, or
by (ii) reducing the compound with.a reducing agent éuéh as

a mixture of metal or metal salt with an acid or a mixture



t he hal ogenation of the above conpound (14] and the subseq%%nt BgagFg?
with the conmpound (15]. The desul furization of the conpound [ng ]

for preparing the conpound [56) or [52] respectively can be <carried out in
the sane reaction conditions as enployed in the desulfurization of the
above conpound [18]. The reaction of converting the conpound [46] or [56]
into the conmpound [47] or [53] respecgkvgly is carried out by reacting the
starting conmpound with nitrite of netal such as sodiumnitrite or
potassiumnitrite' in a solvent such as water in the presence of an acid
to give a diazonium salt, which is then heated at from around 150C to
around 200C, or heated at fromroomtenperature to around 150C in 30 June
2005 78 the Eresence of copper (1) bronide - hydrobromc acid, copper
(1) chl orPlemetay dpodtrter) saddi oithy ydbevhie, asuufldpooas&mwmmdl de, or
an acid sucﬂ as_hydrochl ori ¢ acid plus copper powder. The acid enployed in
the react FBnti A€ i W?ﬁale%éwﬁl§“1H9EF%CHPB?FE %@1ﬂenhydr¥ﬂNQﬂﬁQ: aci d,

| furi b h fl h h d, d th
SuLTur e ofClle LELLAL Yanohyr g ey, hexall uer ?ygsﬁsgt&é.csn ¥tont of
from1l tOeﬁ?ﬂ8§@§:1@rgﬁéﬁﬁggd%i%50qh£lhaes, Leéxaﬂﬂg Qﬁe%eaSt 1 nole,

preferably froml to 1.5 nol es, respectively, per the conpound

[46] or £56%ic Thei dnoilidohefl st Bacaciag ﬁ&@h@ﬁ(@ﬂ,léltll‘ilé‘%l Ngnd heso-obt ai ned
diazoniumsalt is usually at least 1 noles, preferably from1l to 1.5 noles

per 1 nol Brepanhk, cidroeadbons such as hexane and cyclohexane,.
ethers such as diethylene glycol. dimethyl ether, dioxane,
tetrahydrofuran and diethyl ether, esters such as ethyl
acetate and methyl acetate, aprotic polar solvent such as
N,N-dimethyl formamide, and the like. The catalyst for
catalytic reduction employed in the reaction includes, for
example, palladium, palladium.blaCK; palladiﬁm carbon, |
Pplatinum, platinum oxide, copper chromite, Raney nickel, and
the like. The catalyst is usually used in an amount of from
0.02 to 1.00 times weight based on the compound [45] or
[48]. The reaction is usvally carried out at a temperature
of from around -20°C to around 150°C, preferably from around
0°C to room temperature at a hydrogen pressure of from 1 to
10 atm. for about 0.5 to about 10 hours. In case of using
the process.(ii), the employed reducing agent includes a
mixture of iron, zinc, tin or tin (IY) chloride with a 
mineral acid such as hydrochloric acid or sulfuric acid, a
‘mixture of iron, iron (II) sulfate, 2inc or tin with alkali
me;a; hydroxide such as sodium hydroxide, sulfate such as

- ammonium sulfate, aqueous amminia or ammonium chloride, and

the like. The innert solvent includes, for example, water,



[ 56] . The deam nation of the conpound [52] to prepare .the E}ﬁm{)}ound FJ%{"S] S
-carried out by, for exanple, reacting the conpound [52] w “lS’l?tﬁ
nitrite in the presence of a suitable solvent. The sol vent enployed in the
reaction includes, for exanple, dinmethyl formam de, dinmethyl sulfoxide,
hexanet hyl phosphoric acid triam de, and the like. The t-butyl nitrite is
usual ly used in an amount of at least_1 nole, preferably from1l to 2 noles
per 1 nole of the conpound [52]. The 'Fedction is usually carried out at a
tenperature of fromroomtenperature to around 150C, preferably fromroom
tenperature to around 100C for about 0.1 to 5 hours. 30 June 2005 - 79
[ Reaction schenme-XIV] RR2~ XS HaloenatioX NH X6 [57] [57a] R20 R2 / X5
CHZSR21 (Is] \ I; X CHSRZNN 1H2 R20 [58] R2j/ XS g2) KX5 X NH2 X CN jB2
CH2 Aacetlc acid, methanol, ethanol, dioxane and the like. The
reaction conditions of the above reduction may vary
depending on a kind of the reducing agent employed. For
example, the reaction is advantageously carried out at a
temperature of from around 0°C to room temperature for about
0.5 to about 10 hours when the reducing agent ié a
combination of tin (II) chloride and hydrochloric acid. The
reducing agent is usually employed in_an amount of at least
1 mole, preferably 1 to S moles per 1 mole of the starting
compound.
The halogenation of the compound [46] or [49] and
the subseguent reaction with the compound_[lsj can be |
-carried out in thé same reaction conditions as employed in
the halogenation of the above compdund (141 and the
subsequent reaction with the compound (15].
| The desulfurization of the compound [55] or [51]
_for.preparing the compound [56] or [52] respectively'cén be
carried out in the same reaction conditioﬂs as employed in
the desulfurization of the above compound [18].
The reaction of converting the compound [46] or
[56] into the compound (47] or [53] respectively is carried
out by reacting the starting compound with nitrite of metal
such as sodium nitrite or potassium nitrite in a solvent
suchlas water in the presence of an acid to give a diazonium

salt, which is then heated at from around 150°C to around

200°C, or heated at from room temperature to around 150°C in



R20 R20 (59] (60) XS X COON R VH2 120 (2b] wherein R2 5 u?% 5@5 R20
and R21 are as defined above. The reaction between the conpoung 7f

the hal ogenating agent and the subsequent reaction with the conpound (15]
are carried out under the same reaction conditions as enployed in the
reaction between the above conpound [14] and the hal ogenati ng agent and

t he subsequent reaction wth the cgm&gund'(lS). 30 June 2005 80 The
~desul Euri zation of the conpound [58] to prepare the conpound [59] is
carried out under the sanme reaction conditions as enployed in the
desul furi zation of the conpound [18]. The reaction of converting the,
compound [59] into the conmpound [60] is carried out by treating the former
conpound under the sane reacion conditions as. enployed in the reaction of
conver ti fd'® RF <SsfsGuRd c2BPebr (I hobromids +t Hwddickromigmasakdt to prepare

above, | RUREY e G ER PSS BRI U IS BITRE Bouder O

copper syld@lds ;a8 Jaaaet ! 8P LR yerallyus rrIe%roc 518532 acia plus

copper powder. The acid employed in the reaction includes,
for example, hydrochloric acid, hydrobromic acid, sulfuric
acid, tetrafluoroboric acid, hexafluorophosphorié acid, ang
the like. The acid and the nitrate of metal are usually
used in an amount of from 1 to 5 moles, preferably ﬁfom l.to
3 moles, and of at least 1 mole, preferably from 1 to 1.5,
moles, respectively, per 1 mole of the compound (46] or
[56]. The amount of the acid employed in heating the
obtained diazonium salt is usually at leaét l-molesr
preferably from 1 to 1.5 moles per 1 mole of the compound
(56].

The deamination of the coﬁpound [52] to prepare
the compound [53) is carried out by, for example, reacting
the compound [52] with t-butyl nitrite in the presence of a
suitable solvent. The solvent employed in the reaction
includes, for example, dimethyl formamide, dimethyl
sulfoxide, hexamethylphosphoric acid triamide, and the
like. The t-butyl nitrite is usually used in an amount of
at least 1 mole, preferably from 1 to 2 moles per 1 mole of
thercompound [52). The reaction is usually carried out at a
temperature of from room temperature to around 150°C,
preferably from room temperature to around 100°C for about

0.1 to 5 hours,



tenperature of fromaround OC to around 100C, preferably fr%nh%r%uagogc to
around 70C for about 0.5 to about 5 hours. The MCN is usually used“n’an
anount of at least 1 nole, preferably 1 to 10 noles per 1 nole of the
conmpound [59]. The hydrolysis of the conpound [60] can be carried out
under the same reaction conditions as enployed in the hydrolysis of the
above conpound [20]. 30 June 2005 8L, [[Reaction schene-XV] X NH2 X / NHR30
| R2 X9 R2\ X9 R33 R [49] Ntration [61] X 2 NHR30 X NO2 NH2
Nitration,,, 2 9 Hydrolysis RR3 X R2 R3 X9 [62] [631 NO2 PH2 X X R2' 3
X9 R2. 3 X9 R3 [64) [65] X10 10 X X/ NO2

[Reaction scheme-X1V]

R x5 R2: x>
Halogenation, ;:I::::I::
X NH, - g

X NH~-x&
[57) {57a}
?20 el R2L_~ %5
is .
21 i
CHSR2§ 2
/ - r20
-
e (58]
r2 5 R2' %5
X NH, X ~ TCN
?HZ S ?Hz
220 220
[59] | (60)
RA x3
S X _ COOH
2
520
{2b]

wherein RZ', X, x°, %%, rR20 ang R2! are és defined above.
- The reaction between the compound {57) and the
halogenating agent and the subsequent reaction with the
compound {15} are carried out under the same reaction
‘conditions as employed 'in the reaction between the above

compound [14] and the halogenating agent and the subsequent

reaction with the compound [15].



9 Ntration R2, \ X9 i 2 X3 R3 [661 137c] wherein R2 ,§%3U§meX?00%nd
R30 are as defined above and X10 is a halogen atom The reaction o
converting the conpound [49] into the conpound [61] can be carried out
under the sane reaction conditions as enployed in the above reaction of
converting the conmpound [331 into the conpound [34]. 30 June 2005 82 The
nitration of the conpound [49], [61] or [66] can be carried out under the
sane reaction conditions as enployed % the above nitration of the conpoud
[33] or.[34]. The hydrolysis of the conpound [62] can be carried out under
t he sanme reaction conditions as enployed in the above hydrolysis of the
conpound [l a]. The deam nation of the conpound [63] to prepare the
conmpound [ 64] can be carried out under the sane reaction conditions as
enpl oyed i n the abovéhad@gasunétirdnaviod hef wWonpaub rER](.58TThaeo educti on of
the conpound [64] can be carried out in the sane reacion conditions as
enpl oyed i RTERRY Gbidve cam@uedi 6R% bf 1% raomsb vt [WBleortHe4&ameThe reacti on
of convertin he co nd [65] into the conpound [66] can be carried out
in the san%e%ﬁ%h%ﬁ %éﬂgyilonL aL employeJlln gﬂé deleerization'of

the compound [18].

The reaction of converting the compound [59]) into

the compound [60]) is carried out by treating the former

compound under the same reacion conditions as employed in

the reaction of converting the compound [46] or [56] into

the diazonium salt to prepare diazonium salt, which is then

reacted with MCN, wherein M is as defined above, in the

presence of a copper compound such as copper powder or

copper sulfate. The reaction is usually carried out at a

tempefature of from around 0°C to around 100°C, preferably

from around 0°C to around 70°C for about 0.5 to about &

hours. The MCN is usually used in an amount of at least 1

mole, preferably 1 to 10 moles per 1 mole of the compound

[59].

The hydrolysis of the cdmpound (60] can be carried
out under the same reéaction cbnditions as employed in the

hydrolysis of the above compound [20].



in the above reaction of converting the conpound [46] or 0
conpound [47] or [53]. The conpounds [3] [5], [7], [9], Ié%]akﬁg fbﬁg
[Ib"], [29], [31] and [32], wherein R2 is a saturated or unsaturated 5- to
9- menbered heterocyclic ring having a .substituent of oxo, can be reduced
to the corresponding conpounds, wherein R2 is a saturated or unsaturated
5- to 9- nenbered heterocyclic ring h éigg a substituent of hydroxy. The
reduction can be carried out with a hydrogen- ating reducing agent in the
presence of a suitable .solvent. The reducing agent includes, for exanple,
sodi um 30 June 2005 83 borohydride, l|ithium alum num hydride, diborane
.and the |ike. The reducing agent is usually used in an anmount of at | east
1 nmole, preferably 1 to 5 noles per 1 nole of the starting material to be
reduced. TReassioenschemew¥fel, for exanple, water, a (lower) alcohol such
as net hanol , ethano or |sopropanol an et her such as tetr gydrofuran
diethyl ether Br 6, NEnd the |ike. The r¥ae - Nﬂﬁ} carried
out at a tenperat from around -60C to 50C, pré erably fron1around

-30C to roon1tegper; re ffg abeut—310-—m-put esy abo ghours. In case of
using lithium al umgdm hydride or diborane as the g®duci’ng agent, non-
aqueous solvent is preferabli\éﬁpngzg such as diethyl ether,

tetrahydrofuran or{(degl yne. In cas f N§tggt§gg|unp@pfohydrlde as the

reduci ng dgent, an inorgani c base suc s sodi um hydr oxi de
' NO NO
2 : 2

X NHR30 X NH.,

Nitration, _, Hydrolysis 8
. >p2 g9  ERRS a0l N0
3 : &3
{62] [63]
NO H
< 2 . JH
r3
f64)
x10
X
o2 9 Nltrathn >
— I3 :
(661 (37¢]1

'wherein RZ', R3, %, %%, and 830 are as defined above and x10
is a halogen atom.
The reaction of converting the compound {49] into
the compound [6;] can_be carried out under the same reaction
conditions as employed in the above reaction of converting

the compound [33] into the compound [34],



can al so be added to the reaction system The conpounds wherein R2 is
saturated or unsaturated 5- to 9-nenbered heterocyclic rlnéthVPﬁgzﬁos
substituent selected fromthe group consisiting of a (lower) alkyl having
at least 1 of a (lower) alkanoylanino and a (lower) al koxycarbonylam no, a
(lower) al kanoyl am no and a (lower)" al koxycarbonylam no can be hydrolized
into the corresponding conpounds whergin R2 is a saturated or unsaturated
" 5- to 9-nenbered heterocyclic ring having a subsitituent selected fromthe
group consisting of a (lower) alkyl having at | east one am no and am no.
The hydrolysis 30 June 2005 84 can be carried out under the sane reaction
condi tions as enployed in the hydrolysis of the conpound [la) in the above

reacti on schene- e co ounds erein R is .a sa ur unsat ur at ed
5- to 9-nenbered he% ?o%b% L9 Y KA feRRPUNLA 4P ongﬁlngrlh 6¢he ring
can be co r{,ed elei r
unsaturatgé65§gtghP}99é ere eteroc?%ﬁ|crgﬁgglgﬁbg?ﬁﬁlgigﬁ%ya%t | east one

(lover) akkpneykd by EE@CédethEtJéHﬂBﬂ'd%O%BQUBGﬁpHHQGLBEPeor5?@@]reaCt'0“
conditions as enployed in the reaction of converting the conpound [ 33]

into the conpound [ 34¢ hyditdieysiabavie tteacbrppus@hese] Xcadhiee ceapoleds [ 3],
(51, [7], [9], [la], [la ], [Ib], [Ib"], [29], [31] and [32] wherein R is
a phenyl ©HAVIR eﬁtthea%QmQNE?%QQNQﬂ)CQﬂdKGX?nénaEhemphengﬁ PRnghean be
above hydrolysis of the compound [la]. |
The deamination of the compound {63] to prepare
the comppund {64] can be carried out under the same reaction
conditions as employed in the above deamination of the
compound [521}. |
The reduction of the compound [64] can be carried
out in the same reacion conditions as employed in the above
reduction of the compound [45) or [48].
The reaction of converting Ehe compound [65] into
the compound [66] can be carried out in the same manner as
in the above reaction of converting the compound [46] or
[56] into the compound [47] or [53].
The compounds (31, (51, (71, [Q], (1a]), [1la'].,
[1b’ }, (29], [31] and [32}, ‘wherein R2 is a saturated or
unsaturated 5- to 9-membered heterocyclic ring having a
substituent of 0x0, can be reduced to the corresponding
compounds, wherein R? is a saturated or unsaturated 5~ to 9-
membered heterocyclic ring having a substituent of
hydroxy. The reduction can Be carried out with a hydrogen-
ating reducing agent in the presence of a suitable

.solvent. The reducing agent includes, for example, sodium



converted into the correspondi ng conpounds wherein Rl is a
at | east one hydroxy on the phenyl ring, by heating the fo

P@e?@ﬁ'&%@éh S

i n an aqueous hydrobromic acid solution. The conpound [1] wherein R3

and/or R4 is a 'halogen atomcan be converted into the cor

respondi ng

conpound [1] wherein R3 and/or R4 is hydroxy, by treating the forner

conpound in water and a basic compoungssuch as sodi um hydr
hydr oxi de or barium hydroxide at from roomtenperature to

oxi de, potassium
around 200C,

preferably fromroom tenperature to around 150C for about 1 to 15 hours.
30 June 2005 85 (Reaction schene-XVl) R4 0 R4 X *CJ[,, COOR6a X O COOR6a

f Hydrolysis | R 2 N--- R\ 2~~\ R3 N IlaRZERb RJ[1k] [it]
Halogenatho L 0 VWAV
ro ydrlde, lithium aluminum hydride, diborane and the

like. The reducing agent is usually used in an amount of at

least 1 mole, preferably 1 to 5 moles per 1 mole of

the

starting material to be reduced. The solvent includes, for

example, water, a {(lower) alcochol such as methanol,

ethanol

or isopropanol, an ether such as tetrahydrofuran, diethyl‘

ether or diglyme, and the like. The reaction is usually

carried out at a temperature of from around -60°C to 50°C,

preferably from around ~-30°C to room temperature for about

10 minutes to about 5 hours. In case of using lithium

aluminum hydride or diborane as the reducing agent,

non-

aqueous solvent is preferably employed such as diethfl

ether, tetrahydrofuran or diglyme.

In case of using sodium bordhydride'as the

reducing agent, an inorganic base such as sodium hydroxide

can also be added to the reaction system.

The compounds wherein R? is a saturated or

unsaturated 5- to 9-membered heterocyclic ring having a

substituent selected from the group consisiting of a (lower)

alkyl having at least 1 of a (lower) alkanoylamino and a

(lower) alkoxycarbonylamino, a (lower) alkanoylamino and a

{lower) alkoxycarbonylamino can be hydrolized into the

corresponding compounds wherein R? is a saturated o)

r

unsa;urated 5- to 9-membered heterocyclic ring having a

subsitituent selected from the group consisting of a (lower)

alkyl having at least one amino and amino. The hyd

rolysis



0 X COOR6a X R4 COOR6a ~ i I R2 ')N I > RAYW/\N R3 Ric R3 Rid 1nb
wherein R21, R3, R4 and X are as defined above, and R6a is- 3ﬁyd % 9980m
or a (lower) alkyl, Rlais a (lower) alkyl having 1 to 3 of hydroxy, R b
is a (lower) alkyl having 1 to 3 of a (lower) al kanoyloxy, Ric is a
(lower) alkyl having 1 to 3 of halogen atons and Rd is a (lower) alkenyl.
The reaction of converting the conpaugg [Ik] into the conpound [it] can be
carried out under the sane reaction conditions as enployed in the above
reaction of converting the conpound [33] into the conpound [34]. The
hydrol ysis of- the conpound [it] can be carried out under the sane reaction
condi'ti ons as enployed I n the above hydrol ysis of the conmpound [la]. The
hal ogenati on gﬁ t he Cogpound can be carried out under the sane

[

reacti on EBRAPE GAET48%¢ OW%QF qutﬁémﬁbBQ%CH%WQmﬁﬂﬂﬂ%Qﬁ?ﬂﬁfaﬁhe conpound
2]. 30 J 6 f t d (I k) int
the compoulg PReR if E%'%r ?t? 580 oF T éameo s i f P U e,

sol vent i pehb@iBhESEAEROf, @ hydrohal ogenic acid such as hydochloric acid ~
or hydrobron1c acid, an inorganic
The compounds wherein R% is a saturated or

unsaturated 5- to 9-membered heterocyclic ring havihg at
least one -NH- in the ring can be converted into.the |
compounds wherein R? is a saturated or unsaturated 5- to 9-
membered heterocyclic ring substituted by at least one
(lower) alkanoyl, by reacting the former éompounds under the
same reaction conditions as empldyed in the reactidn of
converting the compound [33} into the compound {34] in the
above reaction scheme-X.

The compounds (3], [5]1, [7], [9]. [1a), {1la'},
(1b], [1b'), [29], [31] and [32] wherein Rl is a phenyl
having at least one {lower) alkoxy on the phenyl ring can be
converted into the correspoﬁding compounds wherein r! is a
phenyl having at least one hy&roxy on the phenyl ring, by
heating.ﬁhe former compounds in an aqueous hydrobromic acid
solution.

The compound [l]'wherein'R3 and/or r? is a<halogen
atom can be converted into the correspond;pg compound [1]
wherein R3 and/or R? is hydroxy, by treating the former
cémpound in water and a basic compound such as sodium
hydrgxide, potassium hydroxide or barium hydroxide at from
room temperature to afound 200°C, preferably from room

temperature to around 150°C for about 1 to 15 hours.



acid such as sulfuric acid, boric acid or potassium hydrogensul fate, or an
organi c acid such as oxallc acid. The solvent enployed in fﬂ%‘?ﬁﬁt?@@ﬁ

i ncl udes, for exanple, water, an ether such as di oxane, tetrahydrofuran or
di et hyl ether, a hal ogenated hydrocarbon such as di chl or onet hane,

chl orof orm or carbon tetrachloride, an aromatic hydrocarbon such as
benzene, toluene or xylene, or a mxtue thereof. The reaction is usually
carried out at a tenperature of from around 50C to around 350C, preferably
fromaround 80C to around 300C for about 10 m nutes to about 10 hours. The
reaction of converting the conpound [it] into the conpound [in] is carried
out in a suitable solvent or wthout a solvent. The -solvent enployed in

t he reactl b is exenplified in the above reacti.on of
convertlng%% gﬁﬁgﬁpgﬁﬁgxfmgﬁfrnto the conpound (in]. The reaction is
usual Iy carried oug4at g tenperature of from roomtegnpperature to around
150C, preferab f'on1rmonu3yﬁﬂberature to arougd 10WC fo ab8 é 49 nlnutes
to about 10 houyf Facti on may, @l 3¢ cond ' g sence

an inorganic gas sodi um carbonat'e, thass um | nat e, sodlum
hydr ogen car Bomrat pot®dssi um hydrogen car bohage; dr oxi de,

pot assi um hydr oxi de3 Ilffgun13 June 2005 - 87 sal 3such as |ithium
chloride or lithiumcarbonate, or n organic base such aB 1bpy, pyri di ne,
tri ethanol am ne or Eikjethyl am ne. Ihe reacti on of converting the
conpound (1nj into ™~ - [12])

Halogenation

coorba

R .élé

[1m] [in)
wherein R2', ®3, R? and X are as defined above, and R62 is
hyd§ogen atom or a (lower) alkyl, R ig a {lower) alkyl
having 1 to 3 of hydroxy, r1P g a (lower) alkyl having 1 to
3 of aV(lower) alkanoyloxy, RIC ig a (lower) alkyl having 1
to 3 of halogen atoms and r1 is a (lower) alkenyl,

The reaction of converting the compound [1k] into
the compound [i2] can be carried out .under the same reaction
conditions as employed in the above reaction of converting
the compound (33) into the compound [34].

The hydrolysis of the compound [1:%] can be
carried out under the same reaction conditions as employed
in tpe above hydrolysis of the compound {lal.

The halogenation of the compound [1lk] can be
carried out under the same reaction conditions as employed

in the above_halogenhtion of the compound [2].



the conpound [in] is carried out in a suitable solvent in @ resEQBE of
a basi c conpound. The sol vent and the basic conpound enplof d

reaction nmay be any which is exenplified in the above reaction of
converting the conpound [It] into the conpound [In]. The reaction is
usually <carried out at a tenperature of fromroomtenperature to around
200C, preferably fromroomtenperaturggsta around 150C for about 1 to about
10 hours. The conpounds (1k], [it], [1Im and [in] wherein R6a is a (lower)
al kyl can be converted into the correspondi ng conpounds wherein R6a is
hydrogen atom by hydrolyzing the former conpounds under the same reaction
conditions as enployed in the above hydrolysis of the conpound [1la]. In
the hydrolysis of the conpound (it] wherein R6a is a (lower). alkyl, R6a is
al so hydol yzed in sbi® E%ﬁﬁ%%qq)°§yqﬂ§vﬁﬁé186n56%nﬁ°%??9“@Wk%Kﬂ ntIRBA i s

the hai ogehaarPBRbSRe (N SRS SRt B PoinaPern  RRPTS THHFOYePatom the |
car boxy 1 §itR8ueoaPeyI¥hitS @l She fmle%%eat g¢ gnhgg@gf&;%b%ﬂag%m s _one can
be easily separated fromthe reaction m xture une [ Reacti on
schene- XVehgphR32 R3dociibY i@OQ% iR LORFAZobromst €at{id fakh Othordanic

acid such as sulfuric acid, boric acid or potassium -

hydrogensulfate, or an organic acid such as oxalic acid.

The solvent employed in the reaction includes, for example,

water, an ether such as dioxane, tetrahydrofuran or diethyl

ether, a halogenated hydrocarbon such as'dichloromethane,_

chloroform or carbon tetrachloride, an aromatic hydrocarbon

such as benzene, toluene or xylene, pt-é mixture thereof.

The reaction is usually carried out at a‘temperature of from
- around 50°C to around 350°C, preferably from around 80°C to

around 300°C for about 10 minutes to about 10 hours.

The reaction of converting the compound fls] into

_the,compound.[ln] is carried out in a suitable solvent or

Qithout a solvent. The solvent employed in thé reaction may

be any which is exemplified in the above reaction of

converting the compound [lk] into the compound [1in}. The

reaction is usually carried out at a temperature of from

room temperature to around 150°C, preferably from room

tgmperature to around 100°C for about 10 minutes to about 10

hours. The reaction may also be conducted in the presence

of gﬁ inorganic base such as sodium carbonate, potassium

qarbonate, sodium hydrogen carbonate, potassium hydrogen

carbonate, sodium hydroxide, potassium hydroxide, lithium



[671 [68] R32 32 H COOR33 H2N COOR33 Redu- / Fblogenatiouﬁb Joh

. { Eoﬁoég\ |
X\ 1 X3 (69] [70] R32 R32 X4 COOR33 ::c:0H [71] [2c] erein X3, X3

and X4 are as defined above, R32 and R33 each are a (lower) alkyl. The
esterification of the conpound (67] is carried out in a (lower) alcohol
such as nethanol, ethanol or isopropanol in the presence of a hal ogenating
agent such as an acid such as hydrachdyoric acid or sulfuric acid, thionyl
chl ori de, phosphorus oxychl oride, phosphorus pentachl oride or phosphorus
trichloride. The reaction is usually carried out at a tenperature of from
around OC to. 150C, preferably fromaround 50C to around 100C for about 1
to 10 hours. The reduction of the conpound [68] can be carried out under

the sanme r %;E%n cond&tggns as,_enpl oyed-in the .above reduction of the
conpound f%g] SHT48F. L3NS tdger FREDRYMoGERRPNBRE of OF hel conpound

[69) is c@gdagd i . SuLt e sol.vent in the presence of a
halogenatirfga aééﬁﬁgeTﬁééﬂa#%ggﬁéuiéﬁ}%§§£ﬁf &ﬁﬁﬁgpgﬂo'na?hgergﬁction
i ncl udes arhaltbganasdeb,as brom ne or chlorine, iodine

The reaction of converting the compound {1lm] into
the compound [1ln) is carried out in a suitable solvent in
the presence of‘a basic compound. The solvent And the basic
compound employed in the reaction may be any which is
exemplified in the above reaction of converting the compound
{11] into the compound [1ln}. The reaction is usually
carried out at a temperature of from room temperature to
around 200°C, preferably from room temperature to around
150°C for about 1 to about 10 hours. | o

The compounds [1k), [1t¢], [1m] and [1n] wherein
R ig a (lower) alkyl can be converted into the

corresponding compoﬁnds.wherein rRbA js hydrogen atom, by
hydrolyzing the formgr compdunds under the same reaction
conditions as employed in the above hydrolysis of the
compound [la].

In the hydrolysis of the compound [1l:2] wherein R®2
is a (lower) élkyl,_RGa is also hydolyzed in some cases to
give the compound [18] wherein R%2 is hydrogen atom, which
can easily be separated from the reaction mixture.

In the halogeanation of the compound [1k] wherein
Rséu;s hydrogen atom, the carboxy in the compound is also

halogenated in some cases but this one can be easily

separated from the reaction mixture}



chloride, sulufuryl chloride, N-halogenosuccinimde such asi3p June 2005
N- br onosucci ni m de or N-chl orosucci ni mde. The hal ogenating agent is
usually used in an anount of.from1 to 10 noles, preferably from1l1l to S
nol es per 1 nole of the conpound [69). The sol vent includes a hal ogenated
hydr ocar bon such as dichl oronet hane, dichl oroethane, chl oroform or carbon
tetrachloride, a (lower) alkanoic agigssgch as acetic acid or propionic
acid, water and the like. The reaction’is wusually carried out at a
tenmperature of fromaround OC to around the boiling point of the solvent,
preferably from around OC to around 40C for about 0.1 to about 10 hours.
The reaction of converting the conmpound [70] into the conpound [71] can be
carried out under the sane reaction conditions as enployed in the above
reacti on bfezehien t9¢hpre-R¥Iddnpound (46) or [56] into the conpoud [47] or
[53] . The hydrolysis3of the conmpound [71) can be carri,gd out under the
sane reactio ondiftio enpl oyed in the above hydrol si gyof the
conpound [ a] -2 Fhe -1odﬁ§s [1:2) L0 the reactiis -nggna t he
v t
conpounds [l b) a '] int -1 useful not only as
an internediate f eparing the conpound [1] of present invention
with antim crobial{¢0 June 2005 90 activities, but (glggo as an
antim crobi al agent becagﬁﬁ they also have antimcrobial activities. The
conpound [1] of the pres inveggion can easily be cedferted into a salt

t her eof by treai ndiad ¢ h COOR HyN cooRr33
Re@u— S e Halogenation .
ction : | >
=~ % %3
_ [69] [70] '
 R32 r32
x4 coor33 x4 COOH
—> >
X x3 x2° %3
[71] [2¢]

Wherein Xz, x3 and x4 are as defined above, rR32 ang g33 each
are a (lower) alkyl.

7 The esterification of the compound {67) is carried
out in a (lower) alcohol such as methanol, ethanol or
isopropanol in the presence of a halogenating agent such as
an acid such as hydrochloric acid or sulfuric acid, thionyl
chloride, phosphorus oxychloride, phosphorus pentachloride
or phosphorus trichloride. The reaction is usually carried
out at a temperature of from around 0°C to. 150°C, preferably
from around 50°C to around 100°C for about 1 to 10 hours.

The reduction of the  compound f68] can be carried
out under the same reaction conditions as employed..in the

above reduction of the compound {45] or [48].



pharmaceutically acceptable acid or base. The acid includes, thgagbgs

aci ds such as hydrochloric acid, sulfuric acid, phosphorlc ac

hydr obrom ¢ acid and -organi c acids such as.oxalic acid, naleic acid,
fumaric acid,malic acid, tartaric acid, citric acid, behzoic acid, lactic
acid, methanesulfonic acid and propionic acid. The base includes sodium
hydr oxi de, potassi um hydr oxi de, caIC|g§1hydrOX|de sodi um car bonat e,

pot assi um hydrogen carbonate, and the ~“1like. The conpound thus obtained can
easily be isolated and purified by conventional nethods, such as, for
exanple, extraction with solvents, dilution method, recrystal IizatiOn,

col um chr omat ogr aphy and preparative thin |ayer chromatography. The
conpound [1] of the present invention or salts thereof show an excell ent
antimcrobial acti vibey hagapnsatioycobl deresomspudbrititas iaeraagimesn,

anaer obi c bacterla . resistant cells against various antimn crobials,

clinical IS®E |’s’blaat9é’dtBQ&FeFPé"e%ﬁd“§|r'§Pﬁ reRanae £fd agrimhoaeniat ing
bact t f hyl d
acteria s lte\%as Fnter cggﬁu‘?b?%g%%#é anc!lq)beraao l%lnngi oefgtga[s yogenes an

hence are as an a of di seases

i nduced byndhesss @ %%Q%Qﬂ”bﬁgﬁ a %9&9&@3&;6 C MRounds al so

show low toxicity and | éss side e fect aracterlstlc i n good
absor babi ¢hlgr adtd, iswlugust @i BEbo ACdE Y iNYha MY RToc il ig IGERUSH S AT e

highly excreted via urine and hence are useful for the-.treatnment of
N-bromosuccinimide or N-chlorosuccinimide. The halogenating
agent is usually used in an amount of.from 1 to 10 moles,
preferably from 1 to 5 moles per 1 mdle of the compound
{69]. The solvent includes a halogenated hydrocarbon such
as dichloromethane, dichloroethane, chloroform or carbon
tetrachloride, a (lower) alkanoic acid such as acetic acid
or propionic acid, water and the like. The reactlon is
usually carried out at a temperature of from around 0°C to
around the boiling point of the solvent, preferably from
around 0°C to around 40°C for about 0.1 to about 10 hours.

The reaction of converting the compound [70] into
the compound [71] can be carried out under the same reaction

- conditions as employed in the above reaction of converting
the compound [46] or [56] into the cémpoud (47] or [53].

The hydrolysis of the compound {71] can be carried
out under the same reaction conditions as employed in the
above hydrolysis of the compound {la]).

The compounds [la)] in the reaction scheme~I and
thergompounds {1b] and {1b'] in the reaction scheme-II ére
useful not only as an intermediate for preparing the

compound [1] of the present invention with antimicrobial



urinary infectious diseases, and further because of easy g%rﬁtlon ébg
bile, they are also useful for the treatnent of intestinal SBFi &

di seases. Anong the conmpounds (1] of the present invention, the preferable
ones are the conpounds wherein RL is unsubstituted cyclopropyl, X is
chlorine or fluorine atom nost preferably fluorine atom R4 is a (lower)
al kyl such as, preferably nethyl or_ yl, nost preferably nethyl, and R3
is hydrogen atom a (lower) alkyl or alogen atom nost preferably
hydrogen atom with a (Il ower) alkyl belng preferably nmethyl or ethyl, nost
preferably methyl, and a hal ogen atom being preferably chlorine atom or
fluorine atom nost preferably fluorine atom The absorbability of the
conpounds of the present invention in the living body can be increased by
convertlngﬁcttﬁﬁﬁ%Qﬁ«)bmﬁeaéepresp@ndam@pmmﬁnpbsadhagentfbeCauaeptﬂey | act at e

or hydroch] e. The conpounds_of the present invention are usually used
in the for ‘U%@&tlﬁﬁgFRE&é&tPEE%Vb#%%hrat|on The pharnaceutica
preparation can be Q{%p Olg aggbxtg Wi th conyentiona

phar maceutical | y accept B gne PFFéth RERNELOR| FRBrs, bul ki ng

agents. bl el 1y aeRichye30eduaf 8095542 enibing, a9ghl anodlsL At £0r ator .

surfactants and |ubricating agents arnmaceuadtica eparat on
i ncl udes Vﬁhammﬁreqnﬂﬂmia@te&ﬁépsubléb&éaé<ﬂt b&@ét”E@heoﬁciﬁelﬁbﬁﬁééés for

exanple, tablets, pills, powders, solutions, suspensions,
1norganlc acids such as hydrochlorlc acid, sulfuric acid,
phosphoric acid and hydrobromic acid and organic acids such
as_ oxalic acid, maleic acid, fumaric acid, malic acid,
tartaric acid, citric acid, benzoic acid, lactic acid,
methanesulfonic acid and propionic acid. The base includes
sodium hydroxide, potassium hydroxide, calcium hydroxide,
sodium carbonate, potassium hydrogen carbonate, and the
like.
| The compound thus obtained can easily be isolated
and purified by conventional methods, such as, for example,
eéxtraction with solvents; dilution method, recrystal-
lization, column chromatography and preparative thin layer
chromatography..
The compound {1] of the present invention or salts

thereof show an excellent antimicrobial activity against

mycoplasma, Pseudomonas aeruginosa, anaerobic bacteria,

resistant cells against various antimicrobials, clinically
isolated bacteria, and gram negative and gram positive

bacteria such as Enterococcus faecalis and Staphylococcus

pyogenes and hence are useful as an antimicrobial agent for

the treatment of diseases induced by these microorganisms.



enul si ons, granul es, capsules, suppositories, injections S%%hJ%ﬁ sgbgglons
and suspensions, and the like. In the preparation of tablets ere nmay be
used any conventional carriers, for exanple, excepients such as | actose,
white sugar, sodiumchloride, glucose, urea, starches, calcium carbonate,
kaolin, crystalline cellulose and silicate, binding agents such as water,
et hanol, propanol, sinple syrup, gluggse solution, starch sol ution,
gelatin solution, carboxynmethyl cellul ose, shellac met hyl cel | ul ose,
pot assi um phosphat e and pol yvi nyl pyrrol i done, d|S|ntegrators such as dry
starch, sodium al gi nate, agar powder, |am naran powder, sodi um hydrogen
carbonate, calcium carbonate, polyoxyethylene sorbitan fatty acid esters,

| sulfate, .stearic nonaqgl yceri de, starches and | actose,

di
fhos: lrjlr]egrgﬁ?%ﬁ FRAPRTREF A kiR Phaw \/W“’t &oxiigaky apdaless sidgaffirater and
hydrogena;g? Qkésch€?§§%é¥ié¥% rfﬁnaagﬁz?gggggﬁg uater$a%¥aannnn|un1salts

and sodi um [ auryl su i'ng “age nd starches,

adsor bent susedehedsast 2 ops, AATARe, kagl I:BmPB&H& nite pihice! | of dal

silicates, rublicants such as purified talc ear at es, acid powder

and pol yeeimytetledgiryaahruaenchrtme)dddéeareTh_QeEaD' £bs fRY Aimceated with
conventional coating 30 June 2005 93 agents,, for exanple, nay be in the

form of atSLpRFYchba %@ti@aﬁ)l@tsea@e@el andnfuoabed babhets,ofareaanteric

coating tabletE a filmcoating tablet, or a double or nultiple |ayers
tablet. IFTHethPRp&tati b ofthsy ade phepeufafubefescthe treatment

of intestinal infectiocus diseases.

Among the compounds [1] of the present invention,
the preferable ones are the compounds wherein rR! is |
unsubstituted cyclopropyl, X is chlorine or fluorine atom,
most preferably fluorine atom, R? is a (lower) alkyl such
as, preferably methyl or ethyl, most preferably methyl, énd
R3 is hydrogen atom, a (lover) alkyl or a halbgen atom, ﬁost
preferably hydrogen atom, with a_(lower):alkyl being
preferably methyl or ethyl,‘most preferably methyl, and a

- halogen atom being preferably chlorine atom or fluorine
'atom; most preferably fluorine atom.
| The absorbability of the compounds of the present
invention in thé living body can be increased by converting
them into the corresponding salt such as, for example,
lactate or hydrochloride. |

The compounds of the present invention are uéuélly
used in the form of a usual pharmaceutical preparation. The
phar@aceutical preparation can be prepared in admixture with
conventional pharmaceutically acceptable diluents or

carriers, such as fillers, bulking agents, binding agents,



conventional carries, including excipients such as glucose, 4 %%5?005
starches, cacao butter, hydrogenated vegetable oils, kaolin and talc,

bi ndi ng. agents such as gum arabic powder, tragacanth powder,. gelatin and
ethanol, disintegrators such as |am naran and agar, and the like. In the
preparation of suppositories, there may be used conventi-onal carriers,
such as, for exanple, polyethylene glygol, cacao butter, higher alcohols,
hi gher al cohol esters, gelatin and sem -synthetized glycerides. In the
preparation of injections, the solutions, emulsions or suspensions of the
conpounds- are sterilized and are preferably nade isotonic wth the body

| iquid. These solutions, enulsions and suspensions are prepared by
adm xi ng the active conpound with a conventional diluent, such as water,
aqueous | et nriapedisut désinteayatareohair faghrartd emal glujadicatémkboxyl at ed
i sostearyl_al cohol, ol yoxyl ated i sostearyl al cohol or pol yoxyethylene
sorbi tan q‘%'?'f'ﬁ/s'aci%‘egﬁhétrg‘gc?ﬁélﬁ?ipﬁf%?? 'L byt i ldiase variedspor at ed

wi th sodi i | o] I LN in amount sufficient to make
i 00 e GSlort e USRS COFD! YEELLRCK A L AITA U e
i ncor por t askatkd ¥, GV, 0pah 150! BBLELZE! Sso AU f&Id NG ons,
anest heti zing 30 June 2005 94 agents, and further, wth coloring agents,

preser vat iamslsiqerf yresulebavoapsubaept Snpmss Bgeiiss, ahd<eitions
medi canments. The preparations in the formof a paste, cream or gel may be
prepared BPasiafy sEtukignsuent ahpspengiersi rand the like. In the -

preparatioﬁ of tablgts, there may be used any conventional
carriers, for example, excepients suéh as lactose, white
sugar, sodium éhloride, glucose, urea, starches, calcium
carbonate, kaolin, crystalline cellulose and silicate,
binding agents such as water, ethanol, propanol, simple
syrup, glucose solution, starch solution, geiatin solution,
carboxymethyl cellulose, shellac, methyl cellulose;
potassium'phosphate and polyvinylpyrrolidone, disintegrators
such as dry starch, sodium alginate, agar powder, laminaran
powdef, sodium hydrogen carbonate,-calcium carbonate,
polyoxyethylene sorbitan fatty acid-eséers, sodium
laurylsulfate, stearic monoglyceride, starches and lactose,
disintegration inhibitors such as white sugar, stearin,
cacao butter and hydrogenated oils, absorption promoters
such as quaternary ammonium salts and sodium 1aurylsuifate,
' wetting agents such as glycerin and starches,radsorbénts
éuch as starches, 1a¢tose, kaolin, benébnite and cqlloidal
si;;pates, rublicants such as purified talc, stearates,
boric acid powder and polyethylene glycol, and the like.

The tablets may also be coated with conventional coating



paraffin, glycerin, cellulose derivatives, polyethylene gl ygol, Sibhgene,
bentonite, or the like. Wien the conpound of the active ingredient
precipitates in the injection, an acid such as, for exanple,

met hanesul fonic acid, propionic acid, hydrochloric acid, succinic acid or
| actic acid may be added to the injection as required to preserve the
injection in a stable solution. Thgfg?qrnaceutical preparation of the
present invention may also be in the Tormof an infusable or injectable
sol ution containing the above conpound [1] or a salt thereof such as

| actate and an acid not producing a precipitate. The acid not producing a
precipitate includes, for exanple, lactic acid, nethanesul fonic acid,
propi onic acid, hydrochloric acid, succinic acid, and the |ike,

pr ef er abl3gand& i ECaciegamphe g asay die ugi ridrel forincoficadsughe castedi s usual |y

used inaﬂ}q; unt of'fron1arou%9 0.1 to around 10% by wei ght, preferably
from arond B ¢ § §E3ALAN2GR2ESS vRARYIRES (hASeBRBAT LReCRREHRE bRDLAB. above

i nf bl i1 HSGGabl tion. | f ' id other th
actic ac o rhaoRb Ry EBLhAr | OF a Bl mEhi 48 1 RSk >ar ound 005 to

| actic acld, i s usoally use

around 4%:n1 ki ghtn, tpeeherpllye {S 0B ar OmaLoHpd, 2%y by wei ght,
based on the wei ght of tEe gbov% SOQ?ﬁﬁgﬁg%OSQhér%SmggoPgtF%ﬁg The above

i nf usabl ewwvengienaablarsoka i Diic DRYi nPRixicapakhysbeuadded witbosenventi onal

additives, which includes, for exanple, a thickener, an absorption

pronot er lagtdsehi sitesches, cegsaal bitAmn omydnhgbnabed segonpbia-f or mi ng
oils, kaolin and tale, binding.agents such as gum arabic
powder, tragacanth powder, .gelatin and ethanol,
disintegrators éuch as laminaran aﬁd agar, and the like.- In
the preparation of suppositories, theré may be used
conventional carriers, such as, for example, polyethylene
glycol, cacao butter, higher alcohols,_higher‘alcohol
esters, gelatin and semi-synthetized glycerides. 1In the
preparation of injections, the solutions, emulsions or
suspensions of the compounds are sterilized and are
preferably made isotonic with the body liguid. These

. 8Solutions, emulsions and'suspensionS'are prepared by
admixing the active compound with a conventional diluent,
such as water, aqueous lactic acid solution, ethyl alcohol,
propylene glycol, ethoxylated isostearyl alcbhol,
polyoxylated isosteéryl alcohol or polyoxyethylene sorbitan
-fatty acid esters. The preparations may also be
incorporated with sodium chloride, glucose or glycerin in an
amqut sufficient to make them isotonic with the body
liquid. The préparaﬁions may aisd be incorported with

conventional solubilizers, buffering agents, anesthetizing:



agent, an antioxidant, an isotonicity-giving agent, or a hydrating gggnt,
and the like. The pH of the solution can properly be adjusted by aé I'ng an
al kali such as sodium hydroxide, and is usually adjusted within the range
of from 2.5 to 7. The infusable or injectable solution thus prepared has
an excellent stability, and can be stored and preserved for a long tine
with retaining the solution state. Thg,ctive conpounds [1] or salts

t hereof nay be contained in any anount in the preparations, and are
usually contained in an amount of from1l to 70 % by wei ght based on the
whol e wei ght of the preparations. The pharmaceutical preparations of the
present invention can be adm nistered in any nethods. Suitable nethod for
-adm nistration may he selected in accordance with the preparation form
age and sB%%BfSpapnenfurtheyervish gfolariagdrgentes, pamse tyatilvdes. For

i nst ance, , RiLlls sol utions, suspensi-ons, enulsions, granules and
capsul es g%gghﬁgﬁfn?g?g?ga'i?V%ﬁ%ﬁ"?ﬁh?@?“Fﬁfcé%@ o¥hehjection, it is

adm ni st eped;i nou i jale formor together with an auxiliary
l'i quid such égagFﬁggse 2b¥a%1?é%§§#¥§n§oﬁ§tloﬁ.f?ﬁ Phj 2RIy FEP3 so be

admi ni st evedged maRt banpsephadd ﬂ{mﬂﬁﬁﬁtﬁQeQuéi1§89€Qh%ﬂﬁ9%%s%¥idé“ra 30
June 2005 96 peritoneal route. Suppositories are admnisteredin’intra-

rectal ropesaffhs.dodnger bh, téwl pilarswndeuivsel vps ePFeBFdQBLedle the present
invention may vary according to adm nistration :
glycol, silicone, bentonite, or the like. When the compound
of the active ingredient precipitates in the injection, an
acid such as, for example, methanesulfonic acid, propionic
~acid, hydrochloric acid, succinic acid or lactic acid may be
added to the injection as required to preserve the injection
in a stable solution.

The pharmaééutical preparétion of the present
linvention may also be in the form of an infusable or
injectable solution containing the above compound [1] or a
salt thereof such as lactate and an acid not producing a
precipitate. The acid not producing a precipitate includes,
for example, lactic acid, methanesulfonic acid, propi&nic'
acid, hydrochloric acid, succinic acid, and the like,
preferably lactic acid. 1In case of using lactic acid, the
acid is usually used in an amount of from around 0.1 to
around 10% by weight, preferably from arond 0.5 to around 2%
bg weight, based on the weight of the above infusable or
injectable solution. In case of using an acid other thaﬁ
lact}c acid, the acid is usually used in an amount of from

. around 0.05 to around 4%Aby weight, preferably from around

0.3 to around 2% by weight, based on the weight of the above



met hods, age and sex of patients, severity of the diseases, ke,
usually in the range of about 0.2 to about 100 ng of the aé?f@ﬂ“%Q%BQEnd
[1] or a salt thereof per 1 kg body weight of the patient per day. The
preparation is usually admnistered by dividing into 2 to 4 tinmes per day.
The present invention is illustrated by the follow ng Reference Exanpl es,
Exanpl es, Experinments and Preparations; Jt is to be understood that the
present invention is not limted to these Exanpl es or Experinments and
vari ous changes and nodifications can be nmade wi thout departing fromthe
scope and spirit of the present invention. Reference Exanple 1 To

.2, 6-di chl orotol uene (200 g) is added dropwise fumng nitric acid (d=1.52,
206 m) at %5 to 30C_After stirring for 30 mnutes at roomtenperature,
the m xtuP@iMELBour She| #pRve cinfigadtle ok dadestakiehsdlet hyn mther, and

the extr ‘| h i an. agueous sadi um hydrogen carbonate sol ution
%§Eé55a$§2 6, 4ad d'WléhsﬁﬂWWe ﬁﬁﬁﬁqhﬁﬁgﬁt YeRucei §f essure to

and then dri solventis

Boss 57 NS SRS SRy SRRl Adnd? VTS,
(1H, d, JoF EphiBReterensecHxena e 22 tAdH XnhiBi0br? § Sbil &—forddny
ni trotol uene (253.2

agent, an antioxidant, an isotonicity-giving agent, or a
hydrating agent, and the like. The pH of the soiution can
properly be édjusted by adding an alkali such as sodium
hydroxide, and is usually adjusted within the range of from
2.5 to 7. The infusable of injectable solution thus
prepared has an excellent stability, and can be stored and
preserved for a long time with retaining the solution state.

The active compounds [1l] of salts thereof may be
contained_in any amount in the preparations, and are usually.
contained in an amount of from 1 to 70 % by weight based on
the whole weight of the preparations.

The pharmaceutical preparations of the present
invention can be administered in any methods. Suitable
method for administration may be selected in accordance with
the preparation form, age and sex of patients, severity of
the diseases, and the liké. For instance, tablets, pills,
-sglutions, suspensions, emulsions, granules and capsules‘are
administered in oral route, 1In case of injection, it is
administered intravenously in a single form or together with
an agxiliary_liquid such as glucose or amino acid

solution. The injections may also be administered in

intramuscular, intracutaneous, subcutaneous,; or intra-



g), anhydrous dinethyl sulfoxide (1.2 ), Kurocat F (KF) (357 g) an
18-crown-6 (2.5 g) is stirred at 160C for 6 hours. After g@l%ﬂﬁﬁ,qpﬂé

m xture is poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and dried. The solvent is distilled off under
reduced pressure and the residue is distilled under reduced pressure to
give 2,6-difluoro-3-nitrotoluene (96. % gL boiling point: 110-112C/ 18
mrHg. 1H NMR (CDC13) 6ppm 2.30 (3H, t, J=2 Hz), 7.01 (1H, ddd, J=1.8 Hz,
7.7 Hz, 9.5 Hz), 7.97 (1H, dt, J=5.8 Ft, 8.7 Hz) Reference Exanple 3 To
acetic acid (1.2 8) are added 5 % Pd-C (24 g) and
2,6-difluoro-3-nitrotoluene (238.7 g) and the mxture is subjected to

catal ytic room erature under - 4.5 atons. The 5 % Pd-C is
filtered 8%?9 éégge TART ¢ éﬁéﬂ%SHQQIdF§t?FFead6¥$l%ﬁGé¢drb@ut@@t@wessure
The residdgcig1 pPOYEgd into ice-water, neutralized, extracted with

di chl oronmet hane, and the extract is mashed with water and dried The

solvent is distillethéefdosduylerod W%ﬁa@ﬁlggﬁgggc?f% %S% égfé] F & | | ine (138

di stilled under reduced pressure to give
g), col orFesspoesent bipvent ZG0@akl vairhig ac38rd ung @@Q§dm§ggsg¢g@%gg(CImn3)

6ppm 2.17 (3H, t, J=2 Hz), 3.3- 3.7(2H, brs), 6.4-6.7 (2H, m Reference

Exanpl e 4methoas, age and sex of patients, severity of the diseases,
and the like, usually in the range of about 0. 2 to about 100
mg of the active compound [1] or a salt thereof per 1 kg
body weight of the patient per day. The preparation is
usually a@ministered by dividing into 2 to 4 times pér day.

The present invention is illustrated by the

following Reference Examples, Examples, Experiments and
Preparations. It is to be understood that the present
invention is not limited to these Examples or Experiments
énd various changes and modifications can be made without
departing from the scope and spirit of the present

"invention.

Reference Example 1

To Z,E—dichlorotoluene (200 g) is added dropwise
fuming nitric acid (d=1.52, 206 ml) at 25° to 30°C. After
stirring for 30 minutes at room temperature, the mixture is
poured into ice-water, extfacted with diethyl ether, and the
extract is washed with an aqueous sodlum hydrogen carbonate
solutlon and then dried. fThe solvent is distilled off under
reduced pressure to give 2,6-dichloro~3-nitrotoluene gs

yellow crystals (253.2 gq).



To 2, 4-difluoro-3-nmethylaniline (20 g) are added 42 %tetraf) yonabeppg
acid (56 m) and water (28 m) under ice cooling and thereto a sol ution of
sodiumnitrite (10 g0 in water (20 nl) is added dropw se at bel ow 10C.
After dropw se addition, the m xture is stirred at OC for 15 mnutes and
the formed crystals are filtered, which is washed wth a m xture of
ethanol - diethyl ether (1:2), then Mﬁ#p-giethyl ether, followed by drying
under reduced pressure to give 2,4-diT1uoro-3-nethyl benzene di azoni um
tetrafl uoroborate (28.95 g), mp. 114-115C. Reference Exanple 5
2,4-Di fl uoro-3-nethyl benzene di azoniumtetra- fluoroborate (28.95 g) is
heat ed at 180C, whereby the deconposition starts. The inner tenperature is
raised to 200C. The product is taken out of the reaction system After
the reaction is conpleldR, (€P&Y4] | epms: (22505 (3%, aske, Dbaaian, ayich is
di stilled._ugder . no ressure to give 2,3,6-trifluorotoluene (7.02 g),
B3t PLEC Y il

as colorlgg FP! 11 7)XDC13) 6ppm .2.22 (3H, t, J=1.8 Hz),

6.7- 7.1.(2H, m 30 ( 99 . Reference Exanple 6 To
- 2,3,6-trifluorotol SCle 995Exam conc. sulfuric acid (366 m) and
the mixture is cool gdniftffe off NEIEIA A1RRLULLRD: PL HOIASST B NI rate (44

g) in conc.
 g), anhydrous dimethyl sulfoxide (1.2 ¢), Kurocat F {KF)

(357 g) and 18-crown-6 (2.5 g) is stirred at 160°C for 6
hours. After cooling, the mixture is poured into ice-water, -
ext;acted with diethyl ether, and the extract is washed with
water and dried. The solvent is distilled off.under-reduced
pressure and the residue is distilled under reduced pPressure
_to give 2,6-difluoro-3-nitrotoluene (96.1 g), boiling point:
110-112°C/18 mmHg. | |

1H—NMR_(CDC13) sppm: 2.30 (3H, t, J=2 Hz), 7.01
(14, ddd, J=1.8 Hz, 7.7 Hz, 9.5 Hz), 7.97 (1H, dt, J=5.8 Hz,
8.7 Hz)

Reference Example 3

o To acetic acid (1.2 1) are added 5 % Pd-C (24 g)
and 2,6-difluoro-3-nitrotoluene (238.7 g) and the mixture is
lsubjected to catalytic reduction at room temperature under
4.5 atoms. . The 5 % Pd-C is filtered off and the acetic acid
is distilled off under reduced pressure. The residue is
poured into ice-water, neutralized, extracted with
dichloromethane, and the extract is washed with water and
-drig?. The solvent is distilled off under reduced pressure

~and the residue is distilled under reduced pressure Eo give
2,4-difluoro-3-methylaniline (138 g), colorless oils, b.p.:
75°C/11 mmHg. | |



sulfuric acid (120 mM) is added dropw se at bel ow 10C and é& g the%glgture
is stirred for 15 ninutes. The nmixture is poured into ice-wat &M % P3ct ed
with diethyl ether, and the extract is washed with water and dried. The
solvent is distilled off to give 2,3,6-trifluoro-5-nitrotoluene (68.25

g), as yellowoil. 1H NWR (CDC13) 6ppm 2.36 (3H, t, J=2 Hz), 7.83 (1H,
g-1ike, J=8.2 Hz) Reference Exanple_?éﬁo_acetic acid (350 m) are added 5 %
Pd-C (3.5 g) and 2,3,6-trifluoro-5-nitrotoluene (35 g) and the m xture is
subj ected to catal ytic reduction at roomtenperature under atonospheric
pressure. 5 % Pd-Cis filtered off and the acetic acid is distilled off
under reduced pressure. The residue is poured into ice-water, neutrali zed,
extracted w th dichloronethane, and the extract is washed with water and
dried. The solvent % ¥R £ (G0 offopmid@r 17eddBedt , paegsuz g, and3+ he

obt ai ned e reduced pressure to give

2,4,5-tri? QH ﬁ?sf 4 414? néq¥§2 ™6 g), as yellowcrystals, b.p. 85C 20
mrHg. 1H-NIVR (CDClSﬁe e Bednt 3 o, J=2 Hz), 3.3-3.7 (2H brs), 6.42
(1H, dt, J=8 Hz, 1I F55~ 100 Ref erence Exanple 8 To anhydrous

di chl or onet hane (176 rd )a-ars1adsier 3 Aefn51hhi {1 HOT 2 gptdwd apiddpe (16,89
g) and dinethyl sulfide (11 m). The?etg N-C %oro ucc |%%%e‘%%?92 g) is
42 % tetrafluoroboric acid (56 ml) and water (28 ml) under '

ice cooling and thereto a solution of sodium nitrite (10 q)
in water (20 ml) is added dropwise at below 10°C. After

- dropwise addition, the mixture is stirred at 0°C for 15
minutes and the formed crystals are filtered, which is
washed with a mixture of ethanol - diethylﬂether (1:2), then
with diethyl ether, followed by drying under reduced |
pressure to give 2,4-difluoro~3-methylbenzene diazonium
tetrafluoroborate ]28.95‘95, m.p. 1l4-115°C.

Reference Example 5

2,4-Difluoro-3-methylbenzene diazonium tetra-
fluoroborate (28.95 g) is heated at 180°C, whereby the
decomposition starts, The inner temperature is raised to
200°C. The product is taken out of the reaction system.
After the reaction is completed( distillates (7.05 g) are
obtained, which is distilled under normal pfessure to give
2,3,6-trifluorotoluene (7.02 g); as colorless oil, b.p.
92eC.

lu-nMR (CDCl3) éppm:.2.22 (3H, t, J=1.8 Hz), 6.7~
7;1,£2H' m)



added gradual ly bel ow 5C. After stirring for 30 minutes, tnjgethylanhpe (21
m) is added dropwi se and the m xture is refluxed over night. After the

m xture is cooled and nade alkaline with 5 % aqueous sodi um hydr oxi de
solution, the resultant is extracted with dichloronethane, and the extract
is washed with water and dried. The solvent is distilled off under reduced
pressure and the residue is purified _silica-gel col um-chronat ography
{dichl oronmethane : n-hexane 1 : 1) to give 2,4,5-trifluoro-3-nethyl-6-

met hyl t hi omet hyl aniline (8.3 g). 1H NWR (CDC13) appm 2.02 (3H, s), 2.20
(3H, t, J=2 Hz), 3.79 (2H, d, J=1.9 Hz), 3.9-4.1 (2H, brs). Reference
Example 9 To 2,4, 5-trifluoro-3-nethyl-6-nethylthionethyl- aniline (10.67 Q)
are added ethanol (300 ml) and Raney nickel (100 g, wet) and the m xture
is stirred at room RELERBRGE F¥anpke %0 ninutes. After Raney nickel is

filtered off, the E%IErgtg_és. oncentrated, diluted with water, -extracted
wi th dichl oromet hane, 4hd‘ Phe" 5 HA A1LeREshed Wi th aRded eanFdried. The

sol vent i s i Stddl ;Qf f d re_and the residue is
purified by siIi%%?ﬁ%P (ggﬁﬂﬁglclﬁgﬁgﬁ%éﬁggﬁég(ﬁ?c%ﬁ?i?é&ﬁ?mgm?t n- hexane =
1 1) 30 Jure=90b a 501utién Bf pbabAuh hikUQEe- Beb- ] iline (5.89
g), as yellom/crystals.»lﬁ NN§)(CDC1§) dppm 2.§6§(QL€F%?¥%§%.7 Hz), 2.18
(3H, s-lik g i 2c2d(2H0bik) is added dropwise at below 10°C and

then the mixture is stirred for 15 minutes. The mixture is
poured into ice-water, extracted with diethyl ether, and the
extract isrwashed with water and dried. The solvent is
distilled off to give 2,3,6-trifluoro-S-nitrotoluene (68.25
g), as yellow oil, |

ln-NMR (CDC1,) sppm: 2.36 (3H, t, J=2 Hz), 7.83
{1H, g-like, J=8.2 Hz) |

Reference Example 7

To acetic acid (350 ml) are added 5 % Pd;C (3.5 qg)
and 2,3,6~trifiuorofs—nitrotoluene_(35 g) and the mixture is
jsubjepted to cétalytic reduction at room temperature under
atomospheric pressure. 5 % Pd-C iz filtered off and the
acetic acid is distilled off under reduced pressure. The
residue is poured into ice-water, neutralized, extracted
with dichlorome;hane, and the extract is washed with water
and dried, The solvent is disfilled off under reduced
pressure énd the obtained residue is distilled under reduced
pressure to give 2,4,S—trifluorp—B—methylaniliné (22.86 g)
as Xfllow crystals, b.p. 85°C/20 mmHg. |

1y_nmr (CDC1,) sppm: 2.19 (3H, t, J=2 Hz), 3.3-3.7
(2H, brs), 6.42 (1H, dt, J=8 Hz, ll.Hz) |



Ref erence Exanple 10 A solution of t-butyl nitrite (4.56 Q) qign %hiﬁb qus
di rethyl formam de (26.5 m) is stirred with heating at SO-QSC ereto
a solution of 2,4,5- trifluoro-3,6-dinmethylaniline (4.24 g) in anhydrous
di et hyl formam de (40 m) is added dropw se at 50-52C over a period of 30
“mnutes. The mxture is further stirred at the sane tenperature for 30
mnutes. After cooling, the mxture js poured into ice-water, extracted
with diethyl ether, and the extract is washed w th water, and then with
di l uted hydrochloric acid and dried. The diethyl ether is distilled off
under atonospheric pressure and the residue is concentrated and distilled
under atonospheric pressure to give 2,3,5-trifluoro-4-nethyltoluene (1.9

g), as yellowoil, _Dh 120-125C. 1H NWR (CDC13) dppm 2.17 (3H, s-like),
2.25 (3H, d, J=1. ﬂg‘iﬂ&%@_&ﬂa_dﬁd J=2 Hz, 6.3 Hz, 8 3 Hz) Reference
Example 11 To 2, 3, ﬁq r|f %S4dneh? | t ol uene (1 added conc.

sul furic acid (19 % t e Smx reRge %Hfl%Q)Wﬁi aFG #HAER a sol ution

of potassp Um%ﬁ{ﬁ]&dﬂa—.ﬁl Q) kA aC| i s added
dropwi se bel ow 10C 30 June 200 anggm gﬂi xtaLTr dilglegpg’hr ed for 15

mites, e . Pt ke Yol A g o ]

dlstlIIedaQQ?dlﬂﬁﬁﬂﬂaﬂédu@@dOHréS@ureAEwmttduinﬁmﬁgdwerlSo minutes,
triethylamine (21 ml) is added dropwise and the mixture is
refluxed over night. After the mixture is cooled and made
alkaline with 5 % aqueous sodium hydroxide solution, the
resultant is extracted with dichloromethane, and thé extract
is washed with water and dried. The solvent is distilled
0ff under reduced pressure and the residue is pﬁrified by .
silica-gel column-chromatography (dichlorometﬁane : n—hexéne
=1 : 1) to give 2}4,5—trif1uoro-34methy1—6—
-methylthibmethylaniline {8.3 qg).

1H-nMR (CDCl3) &ppm: 2.02 (3H, s), 2.20 (3H, t,

J=2 Hz), 3.79 (28, 4, J=1.9 Hz), 3.9-4,1 (2H, brs) .

Reference Example 9

To 2,4,5—triﬁluoro~3—methyl-6—methylthiomethyl—
aniline (10.67 g) are added ethanol (300 ml) andrRaney
nickel (100 g, wet) and the mixture is stirred at room
gemperature for 30 minutes, After Raney nickel is filtered
off, the filtrate is concentrated, diluted with water,
extracted with dichloromethane, and the extract is washed

-wit@ﬁyater and dried. The solvent is distilled off under
- reduced pressure and the residue is purified by silica-gel

column-chromatography {dichloromethane : n-hexane = 1 : 1)



purlfled by si.lica-gel colunn-chronatography (di chl oro- §une’ %ﬁane

1: 6) togive 2,3,6-trifluoro-4- nethyl-5 nltrotoluene ( . 9 13 f
(CI(HS) dppm 2.29 (3H, t, J=1.5 Hz), 2.32 (3H, d, J=2.4 Ft) Ref-er ence
Exanple 12 To 2,3,6-trif|uoro¥4-nethyl-5-nitrotoluene (1.9. g) are added
2- met hoxyet hanol (9.9 m), water (1.1 m), N nethyl piperazine (4.1 nl) and
triethylamne (5.2 nl) and the mxture is refluxed for 25 hours. After the
reaction is conpleted, water is addembiand the resultant is extracted wth
di ethyl ether, and the extract is washed with water and dried. The sol vent
is distilled off under reduced pressure and the residue is purified by
silica-gel colum-chromato- graphy (dichloronethane : nmethanol =40 : 1) to
give 2-(4- nethyl-I-piperazinyl)-3,6-difluoro-4-nethyl-5-nitrotol uene

(1.73 g) 6H J 2 6 Hz 3 3H, s),
2.4-2.6 (51?14%%% 0-39"'3&?3‘@"’% f% -8 E‘Féﬁ?a%ah%‘?e 3339&96" ¥

2- (4-net hydriowidefaed 1yl ) - 3, 6-di fluoro-4- methyl-5-nitrotol uene (1.73 g)
are added anhydrous di methyl 30 June 2005 103 sulfoxide (18 nl),

potassi um fl uori de Y0188 g)comd, ) eyppmepropy! aslped( 2321 M )uAnd . heg m xture
is stirred at 100C for 23 hours. After cooling, the m xture is poured
into i ce- Wi ers~leite hctd Wi th (FFchbosonet hane and the

Reference Example 10

A solution of t-butyl nitrite'(4.56 g} in
anhydrous dimethylformamide (26.5 ml) is stirred with
heating at 50-52°C and thereto a solution of 2,4,5~
trifluoro-3,6-dimethylaniline (4.24 g) in anhydrous
dimethylformamide (40 ml) is added dropwise at 50-52°C over
a period of 30 minutes. The mixture is further stirred at
-the same temperatqré for 30 minutes. After cooling, the
mixture is poured into ice—wate:, extracted with diethyl
ether, and the extract is washed with water, and then with
diluted hydrochloric acid and dried. The diethyl ether is
distilled off under atomospheric pressure and the residue ié
concentrated and distilled under atomospheric pressure to
give 2,3,5¥trifluoro—4—methyltoluene (1.9 g), as yellow oil,
b.p. 120-125°C. _

1H-NMR (CDC14) sppm: 2.17 (3H, s-like), 2.25 (3H,
d, J=1.7 Hz), 6.62 (1H, ddd, J=2 Hz, 6.3 Hz, 8.3 Hz)

‘Reference Example 11

To 2,3,5-trifluoro-4-methyltoluene (1.9 g} is
added .conc. sulfuric acid (19 ml) and the mixture is cooled
to 0°C, to which a solution of potassium nitrate (1.71.g) in’

conc. sulfuric acid (4.6 ml) is added‘dropwise.below 10°C



extract is dried. The solvent is distilled off under reduceg prgss4pgsand
the residue is purified by silica-gel colum-chronatography
(di chl oronet hane : nmethanol =40 : 1') to give '
3-(4- et hyl - | - pi perazi nyl)-4-fluoro-2,5-di nmet hyl - 6-
nitro-N-cycl opropylaniline (1.65 g). Reference Exanple 14 To
2,4-difluoro-3-nethylaniline (5.0 g) are added anhydrous dichl oronet hane
(100 M) and dinmethyl sulfide (3.5~ M0E. -Thereto N-chl orosuccininde (5.6
g) is added below OC and the m xture is stirred for 15 minutes. Thereto
triethylamne (4.8 m) is added and the mxture is refluxed for 4 hours.
After cooling, the mxture is poured into ice- water, nade alkaline with 5
% aqueous sodi um hydroxi de solution, extracted with dichloronethane and the
extract isnddffiednixthgeSqkVeptyisa dff:t 11d 6t Qfde dindey, & gduced pressure and
the residue is purified by silica-gel colum-chromato- grap f 15 :
(di chl or drttehel ntan-ilvexaneer; lext ddctedd Gl Bikthyl ether, and the
.di fluoro-3-methyl-6-methyl tiomethylaniline (4.9 g). 1H NWR ftfk1§3 6 ppm
1.99 (3He%jrack 1ip wWaghed, wighlogtdir)andB.Gdd@H, e s31¥n(2Hs brs), 6.56
(1H, dd"fiﬁﬁgﬁe , %.4 Hz) 30 _June 2005 104 Reference Exanple 15 To a
sol uti on of iI_F‘me k&PdeBoredused ATRFFMICe @IGD bhle) residagdedsa sol ution of
2,4-difl -3- nethyl =6~ et hylt hi onet hyl aniline (4.79 g) in ethanol (30
n) at rt)tgfn@fﬁeér%e aﬁ‘"’d?écwg?%%ys‘i?ri‘ff?% }Plrf’&alt&ﬁédip y (dichloro-

methane : n-hexane = 1 : 6) to give 2,3,6-trifluoro-4-

methyl—SQnitrotoluene (1.9 g).

l .
H-NMR (CDCl;) sppm: 2.29 (3H, t, J=1.5 Hz), 2.32
(3B, d, J=2.4 Hz) "

Reference Example 12

To 2,3,G?trifluoro—4—methy1-5~nitrotoluene (1.9 g)
are added 2—methoxyethanol (9.9 ml), water (1.1 ml), N-
methylpiperazine (4.1 ml) and triethylamine (5.2 ml) and tﬁe
mixture is refluxed for 25 hours. After the reaction is
completed, water is added and the resultant is extracted
with diethyl ether, and the extractris washed with water and
dried. The solvent is distilled off under reduced pressure
and the residue 'is purified by silica-gel column-chromato-
- graphy (dichloromethane : methanol = 40 : 1) to give 2-(4-
methyl—l—piperazinyl)~3,6—difluorO*dﬁmethyl—S—nitrotoluéne
.(1.73 g). |
1h-NMR (CDC1ly) éppm: 2.25 (6H, d, J=2.6 Hz), 2.36
(38, s), 2.4-2.6 (4H, br), 3.0-3.3 (4H, br)

e Reference Example 13

To 2-(4-methyl-l-piperazinyl}-3,6-difluoro-4-

methyl—5~nitrotoluene {1.73 g) are added anhydrous dimethyl



by stirring at room tenperature for 30 m nutes. The Raney nickel is
filtered off and the filtrate is diluted with water, extradfedufFtR00S5

di chl oronet hane, and the extract is washed with water and dried. The
solvent is distilled off under reduced pressure to give
2,4-difluoro-3,6-dinmethylaniline (3.14 g). 1H NWR (CDC13) 6ppm 2.14 (6H,
s-like), 3.3-3.6 (2H, br), 6.56 (1H, dd, J=1.5 Hz, 9.7 Hz) Reference
Exanpl e 16 To 2,4-difluoro-3,6-dinethdd&aniline (3.1 g) are added 42 %
tetrafluoroboric acid (9 m) and water (4.5 m) wth stirring and under
ice-cooling, followed by dropw se addition of a solution of sodiumnitrite
(1.6 g) in water (3.2 m) below 10C. After stirring the mxture at 0OC for
15 minutes, the resulting crystals are filtered, washed with a mxture of
‘et hanol - dset bykiethers (i 2) poxkddiem WitBrige e{dwda Q% &ng fol | oved by
dryi ng under reduced pressure to give 2,4-difluoro-3, 6-dinethyl benzene

di azoni untytdopabpubanbor at 2. { Inin8 ap)y. tRef eienes: Banplierkd at
2,4-Difluoro-3, 6-di met hyl benzene di azoniumtetra- fluoroborate (1.78 g) is
heat ed at1980€, fahe? &bt onpgds-e30 cpgAéngo0she 105 tung drs tHverresf starts.
The inner.tgnperature is raised to C. The product is taken out of the

.200C,
reaction $)5Pehffovabfie 2 acheq Mikdr igh i MAt At f@Y &2 g), as yel | ow

Oil, b PexdfQel29C aried. The solvent is distilled off under
reduced pressure and the residue is purified by silica-gel
column—-chromatography (dichloromethane : methanol = 40 : 17
to give 3-(4-methyl-l-piperazinyl}-4-fluoro—2,5~dimethyl-6-
nitro-N-cyclopropylaniline (1.65 g).

Reference Example 14

To 2,4-difluocro-3-methylaniline (5.0 g) are added
anhydrous dichloromethane (100 ml) and dimethyl sulfide (3.5
ml). Thereto N~-chlorosuccinimide (5.6‘9) is added below 0°C
and the mixture is stirred for 15 minutes. Thereto
triethylamine (4.8 ml) is édded and the mixture ié refluxed
for 4 hours. After cooling, the mixture is poured into ice-~
water, made alkaline with 5 % aqueous sodium hydroxide
solution, extracted with dichloromethane and the extract is
dried. The solvent is distilled off under reducéd pressure
and the residue is,purified by silica—gel column-chromato-
graphy (dichloromethane : n-hexane =1 : 1) to give 2,4-
.difluoro-3-methyl-6-methyltiomethylaniline (4.9 g).

1H-NMR (CDClg) & ppm: 1.99 (3H, s), 2.17 (3H, t,
J=1-8 Hz), 3.64 (2H, s), 3.93 (2H, brs), 6.56 (1H, 44, J=1.8

Hz, 5.4 Hz)



1H NMR (CDC13) 6ppm 2.17 (3H, s-like)., 2.25 (3H, d, J=1. (1H,
ddd, J=2 Hz, 6.3 Hz, 8.3 Hz) Reference Exanple 18 To EOHZ“’)‘me 2865
2,4,5-trifluoroaniline (35.0 g) are added anhydrous dichl oromet hane (530
m ) and dinmethyl -sulfide (24.6 m) and the m xture is cooled to OC
Thereto N- chlorosuccinimde (38.2 g) is gradually added. below 5C. After
the mxture is stirred at the sane tenperature for 15 m nutes,
triethylamne (47.7 m) is gradually afifed. After reflux for 12 hours, the
resultant is made alkaline with 5 % aqueous sodi um hydroxi de sol uti on,
extracted with dichloronmethane, and the extract is dried over sodium

sul fate and concentrated. The residue is purified with colum

chl omat ography (silica-gel, dichloronethane : n- hexane = 1 : 4) to give
2- met hyl t hi onet hyl 6-trifluoro- aniline (22.3 g). 1H—NNR (CDC13) 6ppm
2.03 (3H, s), 3. 76Mﬁz_}, 4.03 (2H, brs), 6.48 (1H, dt, J=7.2
Hz, 10.1 Hz) Refer .

2- nethylthionethyll§94§é§?ﬂnﬁ1dbroagﬁp FRe"to%ed (3 B & nddbdrethanol (400
m) and Reney mipked {200 @ @Gt iLRAe 1 ¥t K [ rgom
tenperature for go m nutes. 30 JunEQZSggﬁ %0 lf%&?iﬁ %ﬁgﬂgleaﬁyst IS
filtered néthyltieidnd il ils nrddad 79WyY hi waé eradid €34 Aot @d Wobh

di chl oronet hane. The is dried over nagnesium sul fate and concentrated to
gi ve 2- neteRperBLure il |afdrrogdmial. felldRed Iy .stirring at room

temperature for 30 minutes. The Raney nickel is filtered

off and the filtrate is diluted with water, extracted with

dichloromethane, and the extract is washed with water and

dried. .The solvent is distilled off under reduced pressure

to give 2,4-difluoro-3,6-dimethylaniline (3.14 gj.

'H-NMR (CDCl;) sppm: 2.14 (6H, s-like), 3.3-3.6
{2H, br), 6.56 (1H, dd, J=1.5 Hz, 5.7 Hz)

Reference Example 16

_ To 2,4~difluoro~3,6-dimethylaniline (3.1 g) are
added 42 % tetrafluoroboric acid (9 ml) and water (4.5 ml)
with stirring and under ice-cooling, followed by dropwise
addition of a solution-of sodium nitrite (1.6 g) in water
(3.2 ml) below 10°C. After stirring the mixture at 0°C for
15 minutes, the resulting crystals are filtéred, washed with
a mixture of ethanol-diethyl ether (1:2).and then with
diethyl ether, followed by drying under reduced pressﬁre to
give 2,4-difluoro-3,6-dimethylbenzene diazonium
tetrafluofoborate}(l.?& g)-

% Reference Example 17

2,4-Difluoro-3,6~dimethylbenzene diazonium tetra-

fluoroborate (1.78 g) is heated at ig0°C, whereby decompos-



1H NVR (CDC13) Sppm 2.13 (3H, d, J=2.1 Hz), 3.56 (2H, brs?},O 9-%% %éﬁ dt,
J=7.2 Hz, 10.2 Hz) Reference Exanple 20 To 2-nethyl-3,4,6-t °f IF0 |Pine

oroa
(10.6 g) is added a m xture of conc. sulfuric acid (13.8 m) and water

(46 M) and the m xture is cooled. Thereto an aqueous solution (20 m) of
sadiumnitrite (5.5 g) is added dropwi se at 0-5C. The solution is ’
gradual |y added to a m xture of copper (Il1) sulfate 5 hydrate (41 gj,

pot assi um cyanide (43 g), anmoni um hygdroxide (60 m) and water (260 ml) at
10- 30C. The mixture is extracted with dichl oronethane and the extract is
dried over sodiumsulfate, concentrated and the residue is purified with
col um chromat ography (silica-gel, dichloronethane : n-hexane =1 : 4) to
give 2-methyl -3,4,6- trifluorobenzonitrile (4.3 g). 1H NVR (CDC13) bppm
2.52 (3H,; ogzéhSrFQQ’t§'34 %éH,_dt, J=6.2 Hz, 8.9 Hz) Reference Exanple
21 To 2-ne %yl- Y62 I ATOSr obBRZOAPEF | FRMRUL B Y s Hdded 3@ % sul furic

acid (40 ppge@nd he Ju e 1he ;LS ed . at 0-160C for 6 hours. After
cooling, the mxture E|Ws 1L‘lf)&(gurlgdt?ﬁ Fé ?‘(I:fé-(\)/\f/aéltgr}e antt SATREF R R di et hyl

ether. Theid® Iumes-200F10b38-4-methyl . i
quoro-5,8-dinethyl-1,4-dihydro-4-o§oaﬁ%$ﬁﬁ?n%93%6%&b5¥§ﬁfélcgbfﬁ}'nlp.
96- 98C, palr. yel0-owiteedl es 4) 7-(I-Piperazinyl)-I-cyclopropyl-6-fluoro-5-
met hyl -1, 4-di hydr o-4- oxoqui nol i ne- 3-carboxylic acid, mp.

H-NMR (CDCl,) sppm: 2.17 ({3H, s-like), 2.25 (3H,

d, J=1.7 Hz), 6.62 (1H, dd4, J=2 Hz, 6.3 Hz, 8.3 Hz)

Reference Example'le

To 2,4,5-trifluoroaniline (35.0 g) ére added
anhydrous dichloromethane (530 ml) and dimethyl sulfide
(24.6 ml) and the mixture is cooled to Q°C. Theretb N-
chlorosuccinimide (38.2 g) is gradually added below 5°C.
After the mixture is stirfed at the same temperature for 15
minutes, triethylamine (47.7 ml) is gradually added. After
reflux for 12 hours, the resultant is made alkaline with & %
agueous sodium hydroxide solution, extracted with
dichloromethane, and the extract is dried over sodium
sulfate and concentrated.. The residue is pﬁrifiéd with
column chlomatography (silica-gel, dichloromethane : n-
hexane = 1 : 4) to give 2-methylthiomethyl-3,4,6-trifluoro—
aniline (22.3 g).

1p-NMR (CDC15) sppm: 2.03 (3H, s), 3.76 (2H, d,
J=1.5 Hz), 4.03 (2H, brs), 6.48 (1H, dt, J=7.2 Hz, 10.1 Hz )

Reference Example 19

To 2-methylthiomethyl-3,4,6-trifluoroaniline (22.2
g) are added ethanol (400 ml) and Raney nickel (200 g) and

the mixture is stirred at room temperature for 30 minutes,



231-233C, white powder (recrystallized from di methyl - fornagbdg%ng)zoos
7- (4-Met hyl -1 - pi perazi nyl)-1-cycl opropyl -6

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
229-232C, pale yellow prisnms (recrystallized fromethanol) 6)

7-(3-Met hyl -1 - pi perazinyl)-1-cycl opropyl -

fl uor o-5-net hyl =1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
206- 208C, white powder (recrystallizadéf rom ethyl acetate - ethanol) 7)
7-(3-Am no-|-pyrrolidinyl)-I-cycl opropyl - 6-

fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp:
267-270C, white powder (recrystallized from dinethylformam de) 8)

7- (1 - Pi perazinyl)-I-cycl opropyl -6, 8difl uoro-

S- net hyl - hfﬂeg'BMQVQaébﬂﬁﬂggﬁn%lﬁ@gr dcgff &%J G136 e MR 2423 207G,

whi te powder (recrystall’ized from'et
7- (4- Met hylith- phper agndHtract ke QREAPIL e Sromethane. The is dried

di f1 uor o- 5- met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, m p.
229-231C, OWAKt Bagees] ws Juidartysthakdl casdedtmedettibanal) 2Bhethyl-
7-(3-Meth I-I-plpera2|nyl) 1-cycl opropyl-6,8 30 June 2005 138

di f | uor o- 8« fefR§F I fluerianidises{dRedudhol i ne- 3-carboxylic acid, mp.

188-189C, pale yellp r crystallized fron1ethano|) 11)
7-(3-Amino-| -pyrroli ﬁﬁ@%q%Pc&ﬁSIé PBpyt- ¥ g-3H =2.1 Hz), 3.56

{2H, brs), 6.75 (1H, dt, J=7.2 Hz, 10.2 Hz)

Reference Example 20

‘ To 2—methyl—3,4,6—trif1uor0aniline (10.6 g) is
added a mixture of conc. sulfuric acid (13.8 ml) and water
(46 ml) and the mixture is cooled. Thereto an agueous
solution (20 ml) of sodium nitrite (5.5 g) is added dropwise
at 0-5°C. fThe so;ution is gradually added to a mixture of |
copper (II) sulfate 5 hydrate (41 g}, potassiﬁm_cyanidé‘(43
g), ammonium hydroxide (60 ml) and water (260 ml) at 10-
_30°C. The mixture is extracted with dichloromethéne and the
extract is dried over sodium sulfate, cqnéentrated and the
residue is purified with column chromatography (silica—éel,
dichloromethane : n-hexane = 1 : 4) to give 2~methyl-3,4,6-
trifluorobenzonitrile_(4.3 g).

. YH-NMR (CDCl,) sppm: 2.52 (3H, d, J=2.5 Hz), 6.94
(1H, dt, J=6.2 Hz, 8.9 Hz)

Reference Example 21

To 2-methyl-3,4,6-trifluorobenzonitrile (4.3 g) is
added 50 % sulfuric acid (40 ml) and the mixture is heated
at 150~160°C for 6 hours. After cooling, the mixture is

poured into ice-water and extracted with diethyl ether. The



di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c ?%IQUHQIE 0
213-216C, pale yell ow powder (recrystallized from dinethyl ornan1de? EZ)
7- (1 -Pi perazinyl)-I-cycl oprpyl -6-fl uoro- 8-

chl oro- 5- et hyl - |, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
214-217C, pal e yell ow powder (recrystallized from et hanol) 13)

7- (4- Met hyl - ~| - pi perazi nyl)-1-cycl opropyl -

fl uor o- 8-chl oro-5-net hyl -1, 4-di hydr e- 43@xeqU|noI|ne 3- carboxylic acid,

m p. 190-192C, pale yeIIOM/pomder (recrystallized fromdichl oronet hane -
n' - hexane) 14) 7-(3-Methyl-1-piperazinyl)-I-cyclopropyl -
fIuoro-8-ch|oro-5-nethy|-1,4-dihydro-4-oxoquino|ine-3- carboxylic acid 15)
7- (3- Am no- | - pi perazi nyl)-1-cycl opropyl -

fl 8- gh - 3 lic.acid 16
L ey o AP O R R AR 20

8- met hyl - acd-dli @rogéaggo)gw@@ié r&eeﬁr&‘ar@p@ﬂ d<L acid 17)

7- (4- Met hyl -1 - pi per.azi nyl)-1-cycl opropyl -

di f1 uoro- 8- nethyl 144- dVhynfBxgezamxnylmﬂn4uyd}dyndyygﬂa4I1umad4530 June
2005 139 18) 7-(3-Methyl-1-piperazinyl)-I-cyclopropyl -5, 6-

di f | uor o- S&fdHyl-£-dify w@-quQa@quaﬁe@rmmw jacidacind p19)

7-(3- Aﬁln%§l,%% Q%l' LDXE pow cIO Jpltalllzed from dimethyl-

formamide)

5) 7-(4-Methyl- 1-p1pera21nyl) -l-cyclopropyl-6—.
fluoro-5-methyl-1,4-dihydro- 4—oxoqu1n011ne 3-carboxylic
acid, m.p. 229-232°C, pale yellow prisms (recrystallized
from ethanol)

6) 7-{(3-Methyl-l-piperazinyl)-l-cyclopropyl-6—
fluoro—S—methYlhl,4—dihydro-4—oxoquinolihe43—cérboxylic
acid, m.p. 206~208°C, white powder'(recrystéllized from
ethyl acetate ~ ethanol)

7) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6-
fluoro—SFmethyl?l,4—dihydro—4—oxoquinoiine~3—carboxy1ic
acid, m.p. 267-270°C, white powder (recrystallized from
dlmethylformamlde)

8) 7-(1- Plpera21ny1) 1- cyclopropyl 6,8-difluoro—

' S“methyl i, 4-d1hydro 4-oxoguinoline—3—-carboxylic a01d m.p:.
205-207°C, white powder (recrystallized from ethanol)
| ' 9) 7-({4-Methyl-l-piperazinyl)-l-cyclopropyl-6,8-
.diflﬁoro~5—methyl-1,4~dihydrq—4—oxoquinolihe—B-carboxylic
acid, m.p. 229-231°C, white needles {recrystallized from
ethanol) -

10) 7-(3-Methyl-l-piperazinyl)-1-cyclopropyl-6,8-



di fl uoro-8-nmet hyl -1, 4-di hydro- 4- oxoqui nol i ne- 3-carboxylic ci.d_20

. 7-(1-Pi perazinyl)-1-cycl opropyl - 5-chl or o- 6- 3 June 5005

fl uoro- 8- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 21)

7- (4-Met hyl -1 - pi perazi nyl)-1-cycl opropyl -

chl oro-6-fl uoro-8-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid,

m p. 213-215C, yellow crystals 22)

7-(3- Met hyl -1 - pi perazi nyl)-1-cycl opr a8 —5-

chl oro- 6-fl uoro- 8- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid 23)
7-(3-Am no-1|-pyrrolidinyl)-I-cycl opropyl - ,

chl or o- 6-fl uor o- 8- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid 24)
7- Mor phol i no-1 -cycl opropyl - 6-fl uor o- 5- net hyl -

1, 4-di hyd QElL 245- 247C _white powder
(recrysta ?? g%§¥?rgnﬁ%%%@ﬁ&?fpg%¥9§¥%38A§$éﬁ95P YR kR TCAFYPESES nyl ) - 1-
cycl opropyti®; fhygl 01 SgBidnd - lhadediby Mat Aole[V1 rboxylic acid
hydr ochl ori de (trgns form, nlgm 27¥Q29%€:ﬁ?dec L{ﬂgﬁ ﬁg%ﬁg %%d
(recrystaftomedthamulnethanol - ethyl acetate) 26)

7-(3-Am nonet hyl -1 -pyrrolidinyl)-I1-cyclo 30 June 2005 140

propyl - 6-fl uor o- 5 ntlhyl11(3h&mlmpdiopﬁroatmﬂunxﬂhﬂﬂrdychm@mbpyykﬁcB&Cid
hydrochlo lgg 280- 283C (dec. white powder (recrystallized from
met hanol TRF§™ §7Te?hx¥f%1ﬂdﬂd?§dF°pFp%*?%ﬁ#ﬂﬂ%kﬂﬁﬁﬁﬂﬂﬁﬁbpéﬁ}PCG-

acid, m.p. 213-216°C, pale vellow powder (recrystallized
from dimethylformamide)

12) 7-(l—Piperazinyl)—l-cycloprpyl—S—fludro—B—
chloro—S—methyl—l,4-dihydro—4—oxoquinoline~3-cafboxy1ic
acid, m.p. 214~217°C, pale yellow powder (recrystallized
from ethanol) | A

13) 7-(4fMethy14l—piperaziny1)-1—cyc10éropy1—6—
fluoro-a-chlbro—S;methyl—l,4-diﬁydro—4~6xoquinoline—B—
carboxylic acid, m.p. 190-192°C, pale yellow powder
{recrystallized froﬁ dichloromethane - n-hexane)

14) 7—(3~Methyl-1—piperazinyl)—l-cyclopropyl—ﬁ-
fluoro—8—chloro45-methyl—i,4~dihydro-4-oxoquinoline—B—
carboxylic acid

7 15) 7-(3-Amino-l-piperazinyl)-l-cyclopropyl—-6-
fluoro—B—chloro—S—methyl—l,4—dihydfo—4—oxoquinoliﬁe—B—
carboxylic acid’

.16) 7-{1-Piperazinyl)-l-cyclopropyl-5,6-difluoro-
8-methyl-1,4-dihydro-4~oxoquinoline-3~carboxylic acid

17) 7—(4-Methy1-l—piperaziny1)—l—cyclopropyi—S,G—
difluoro-8-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic

acid



fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, -mp.
220-221C, colorless needles (recrystallized from methanoI)B(a Ju?%)zoos
7-(4--Fluoro-I-piperidinyl)-1-cycl opropyl -

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
204-207C, white powder.(recrystallized from ethanol) 29)
7-[3-(N-t-But oxycar bonyl - N-net hyl am no) -1 -
pyrrolidinyl)-I-cyclopropyl-6-fluoro- 53et-hyl -1, 4-di hydr o- 4-

oxoqui nol i ne- 3-carboxylic acid, mp. 210-212C, white powder
(recrystallized fromethanol) 30) 7-(3-t-Butoxycarbonyl am no-4-nethyl-I-
pyrrolidinyl)-1-cycl opropyl -6-fl uoro-5-nethyl-I,4-di hydro-4-
oxoquinoIine-S-carboxyIic acid (cis form, mp. 239-241C, white powder

(recrystallized from I s . e
7-[3-(N-t- Butoxycarbonyl N?g%#fl #?n%ngfﬁefﬁzlnyl) 1-cyclopropyl-5, 6~

1-pyrrol i diinFlyo do-cy-aheaityapyl, 464fi hyare= 5—8§$€W dkﬁ§ ﬂrégrngyllc

4- oxoqui nol i ne- 3- car boxyli c aci d, mp. 175

(recrystaldd¢izéd from ethanol) 32)

7-(3- Am no-4-net hyl -1 -pyrrolidinyl)-I-cyclo-

propyl - 6-f | uor o- 5- nethy| - (3-dripdra-pyorolik gl Ird-Sycdapbopyl -6, aei d

hydr ochl or Cis 280-284C 30 June 2005 141 dec.), pale
yg||OM/pOW%%§&4?%RH%/ %qulzéd4FP69W€FHaﬁo?§°QQKB°11ne 3- Cafbogyllc) P

7- (3- Et hyl god ponet hyl -1 -pyrrolidinyl)-1-

cycl opropyl - 6-fl uor o- 5- net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-

20) .7-(1-Piperazinyl)-l-cyclopropyl-5-chloro—6-—
e fluoro—B—methyl—l,4-dihydro—é-oxoquinoline—3—darboxylic acid

21) 7—(4;Methyl-i-piperazinyl)—1-cyclopropyl?5~
‘chloro-G—fluoro-B—methyl—l,4wdihydr0*4~oxo§uinoiine—3—
carboxyllc acid, m.p. 213- -215°C, yellow crystals

22) 171~ (3—Methy1 1-plpera21nyl) l-cyclopropyl 5
chloro—ﬁ—fluoro—e-methyl 1,4 -dlhydro—4-oxoqu1nollne—3—
carboxylic acid |

23) ?—(3-Amino—l—pyrroiidinyl)~lfcyclopropyl-5—
chloro—G—fluoro~B-methyl-l,4—dihydro-4-oxoquinoline—3-
carboxylic éciq | |

24) 7-Morpholino—l~cyclopropy1—6;fluoro~5~methyl—
l,4—dihydro-4—oxoquinoline—3—carboxylic acid, m.p. 245-—
247°C, white powder (retryétallized from ethanol)

) 25) 7-(3-Amino-~4-methyl-l-pyrrolidinyl)-1-
cyclopropyl—ﬁ-fluoro—5~methy1-1,4—dihydro—4—oxoquinoline—3~
carboxylic acid hydrochloride (trans foim), m.p. 272-275°C
(dec.) white powder (recrystallized from methanol - ethyl

-acetate)

26) 7-(3-Aminomethyl-l-pyrrolidinyl)-1l-cyclo-




carboxylic acid hydrochloride, mp. 236-239C, pale yellow
(recrystallized fromethanol) 34) 7-(1, 4-Di azabicycl o[ 4, 3, O]Ewﬁgﬁe4299? | -
cycl opropyl - 6=f | uor o- 5- net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic
aci.d, mp. 203-205C, colorless needles (recrystallized fromethanol) 35)
7-(4- Acetyl -1 -pi perazinyl)-I-cycl opropyl -
fluoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mnp.
261-263C, white powder (recrystallized4brem ethanol) 36)

7-(3-Met hyl am no-1-pyrrolidinyl)-I-cyclo-

propyl - 6-fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid,
mp. 194-197C, white powder (recrystallized from di nethylfornmam de) 37)
7- (3-t-But oxycar bonyl ani no- 4- nethyl-l- |

rrolidi I L- 0f 03 I-1, d|h I.Q- 4
py Doy TR B it hy YOS P S IRIAPA - Lok 5E - 301 (e powder

oxoqui nol i ne car.boxylic ac rahs ) n1p

(recryst aldd ek yriemaet BaR9h) 038l oF1 84; (1B; ﬂVEtﬂ’S\f)' ‘2%‘3@(30 ('d’e% qi,0%R €A~ 4-
yl ) met hyl - | - pi perazi nyl)-1-cycl opropyl - 6-fl uor o- 5- net

1, 4- di hydmeewlasx dqwiorgikitnei3zedr boxy | netmial LHwNNBrOCDC13) dppm 1.14-1.24
(2H, m, 1.26-1.41 %ZH m, 2.16 (3H, s), 2.72-2,84 (7H, m, 3.28-3.53
(7H, m, 30 June 20638} 1212(47H29r@m1w1®rzidmml)—a—?:scaa:ﬁ;oe)u £5. 57 (1H,

o RN S s BN b R Seaprsrpbrenic
acid, m.p. 220-221°C, colorless needles (recrystallized from
methancl) |

| 28) 7-(4-Fluoro-l-piperidinyl)-l~cyclopropyl-6- .
fluoro-5-methyl-1,4-dihydro-4-oxogquinoline-3-carboxylic
‘acid,-m.p. 204-207°C, white powder.{recrystallieed from
ethanol)

29) 7- [3 (N-t- Butoxycarbonyl N-methylamino)-1-
pyrrolldlnyl) 1~ cyclopropyl 6— fluoro S—methyl 1,4-dihydro-4-
oxoquinoline-3-carboxylic acid, m.p. 210-212°C, white powdér
(recrystallized from ethanol)

30) 7-(3-t—Butoxycarbonylamino—4—methy1-l—
pyrrolidinyl)~l~cyclopropyl-6—fluoro-S—methyl—l,4—dihydro-4—
oxoquinoline—3¥carbOxylic acid (ecis form), m.p. 239-241°C,-
white powder (recrystallized from ethanol) _

31) 7~[3-(th-Butoxycarbodyl—ﬁQethylaminomethyl)—
1—pyrrolidinyl]—l-cyclopropyl—G-fluoro—5¥methylfl,4;dihydro—'
4-oxoquinoline-3-carboxylic acid, m.p. 175-177°C, white

_powder'(recrystallized from ethanol)

32) 7—(3—Amino—4—methyl-1—pyrrdlidinyl)—l—cyclo—
propyl—G—flubro—S—methylwl,4—dihydro—4—oxoquineline—3—

carboxyiic acid hydrochloride (cis form), m.p. 280~284°C



acid, mp. 165-166C, pale yellow needles (recrystallized. EbOGMQEEQBbB
ether - ethanol) 40) 7-(4-Benzyl-3-nethyl-I-piperazinyl)-I-cyclo-

propyl - 6-fl uor o-5, 8-di net hyl - |, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid,
M P. 176-178C, pale yell ow powder 41)

7- (1, 4- D azabi cycl o[ 4, 3, 0] nonan-4-yl)-1- cycl opropyl -

8-di fl uoro-5-net hyl -1, 4-di hydr o-4- oxoqui nol i ne-3-carboxylic acid, mp.
194-.197C, pale yellow needles (rec?y%ﬁ ITized fron1d|chlonethane -

n- hexane) 42) 7-Morpholino-1-cycl opropyl -6, 8-difl uoro-5-

met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, MP. 255-259C, white
needl es (recrystallized fromethanol) 43)

7- (4- Hydroxy- 1| - pi peridinyl)-1-cycl opropyl

6, 8- d| f | udE8cs) mephYe - ye Xl ok hyalrderd-(@xoqys 0ol 1 e d £l kaxanica )acn d, MP.
247-250C, white needles (recrystallized fromethanol) 44)

7- (4- Fl uor o- I-p|per?%?ny?ji%f%ﬁhﬁhﬂ@ﬂ@pyetbys—l pyrrolidinyl)~1-

di fl uoro- h 4-d dr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.

250 5610, SHATREYRPY b rELUT B { TBEAAT Ay 13 R 1a ChRASBHGR LIS
7-(3-Meth p I cIo

propyl - 6, ghgg?ﬂgé%g %EI@ é&ﬁ{%@@}o Zar 8:8: 053G oG ndde 8&#&8%y||c acid
nonohydropbhdérdereb&f%téﬂi&é@ﬁﬂérdmhbEﬁa§Qlfune 2005 143 powder
(recrystallized fromethanol) 46) 7-(3-Ethylam nonethyl-Il-pyrrolidinyl)-1-
cycl opropyl - 6, 8- di f B&ipr 07-5¢ pt-Dilazlabd ce Dy P p3 Ao Mdtan~-4-y1)~1-

cyclopropyl—thluoro—5—methyl-l,4—dihydro—4—oxoquinoline—B—

o carboxylic acid, m.p. 203-205°C, colorless needles

(rec;yétallized from ethanol)

35) 7-(4—Acety1~1—piperazinyi)—1—cyclopropyl—6—
,fluoro~5-methyl—l,4—dihydro-4voxoquinoline-3—carboxylic |
acid, m.p. 261-263°C, white powder (recrystallized from
ethanol) -

36) 7-(3-Methylamino-l-pyrrolidinyl)-l-cyclo-
propyl—G-fluoro—S—methyl—l,4-dihydro—4—oxoquinoline—3-
carbokylic acid, m.p. 194—197°C, white powder -

(recrystallized from dimethylformamide)

. 37) 7-{3-t-Butoxycarbonylamino—~4-methyl-1-

pyrrolidinyl)—l-cyclopropyl—6-f1uor6—5—ﬁethy1—l,4~dihydro—4— .
oxoquinoline-3-carboxylic écid (trans form), m.p. 226-229°C,
white powder (recrystallized from ethanol)
| 38) 7-{4-(5-Methyl-2-oxo-1,;3~dioxolen-4-
yl)methy;—l-piperazinyl]fl-cyclopropyl—ﬁ—fluoro-S—methyl—
'1,4-dihydro-4-oxoquinoline-3-carboxylic acid
YH-NMR (CDC1,) 6ppm: 1.14-1.24 (2H, m), 1.26-1.41

(ZH; m); 2.16 (BH‘- S), 2.72_2'84 (7H, m), 3.28'—3'53 (7Hr m),



qui nol i ne- 3-car boxylic acid nonohydrochl oride, mp. 221- 22% Jwgptgoggmder
(recrystallized fromethanol) 47) 7-(3-Ani nonethyl-I-pyrroli |nyI)-I-cycIo-
propyl - 6, 8-di fl uor o-5- net hyl - |, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid

48) 7-(3-Anino-4-nethy|-|-pyrro|idinyI)-l-cycIo-

propyl - 6, 8-di fl uor o- 5- met hyl - |, 4- di hydr o- 4- oxoqui nol i ne- 3- carbbxylic acid

monohydrochloride (cis form, mp. 209- 213C, pale yellow powder
(recrystallized fromethanol) 49) -~ 142 -
7-(3- Ami no-4-nethyl -1-pyrrolidinyl)-1-cycl o-

propyl -6, 8-di fl uor o-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid

monohydcochl oride (trans form), mp..214- 216C pal e yel | ow powder

(recrystallized fromethanol) 50) 7-(4-(5-Methyl-2-o0xo-1, 3- dioxoleh-4-y|)-

net hyl - | - i per i nyd ] -8 -2y )qpeapyl (853- dutlygrfn Seaeet hsv)l
1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 51) -
7-(4- Acetyl-l-plper%%inylj(éﬁﬂngdeﬂepypeﬁasinyl) -1-cyclopropyl-6—

di fl uoro- ? met hyl -1, 4- di hydr o- 4- oxoqui nol'i ne-3-carboxylic. acid, mp.
217- 220C, %\)h?’f%‘?m%%‘rme(ﬁ*é'éf }st“aldlllhzﬂdof‘ﬂo%o@mhmf)e-SQjcarboxyllc
7-[3-(N-tg 0 I anln .
yrrolldlﬁgﬁ? ‘Xéicﬁgﬁ¥06§§ efWﬁE%BWSHﬁ%@}Sﬁ (reprystallized.

di hydr o- 4fQ&quiégﬁ§fu§égéyambg{xghg ﬁCId mp. 184- 187C 30 June 2005
white powder (recrystallized from ethanel) 53)

I [3-(N-t- ButOxycanhmnyhumﬂebﬁﬁbgﬁLﬁoﬁEtﬂyi)I-plperaziqfl)—l—cyclo—
pyrrolidinyl)-1-cycl opropyl di f1 uoro- 5- nethyl

propyl-6-fluoro-5, 8 dlmethyl 1,4~-dihydro-4~oxoquinoline-3-
v* carboxylic acid, m.p. 176- 178°C, pale yellow powder

41) 7—(1,4—Diazabicyclq[4,3,0]nonan—4—y1)-l—
cyclopropyl-6,8-~difluoro~S~methyl-1, 4~dihydro-4- .
oxoquinoline~3-carboxylic acid, m.p. 194-197°C, pale yellow
needles (recrysta;lized from dichlomethane - nwhexane)

42) 7—Morpholino-lfcyclopropyl-ﬁ,B-difiuaro—s—
methyl~l,4édihydro~4;bxoquinoling~3-carboxylic acid, m.p.
255—25930, white needles (recrystallized from ethanol)

43) 7—(4-Hydroxy—l—piperidinyl)—l-cyclopropy1~
6,8—dif1uoro-5—methy1—l,4—dihydro—4—oxoquinolinef3~'
-carboxylic acid, m.p. 247-250°C, white needles

E (recrystallized from ethanbl)

44) 7-(4-Fluoro-l-piperidinyl)- 1-cyclopropyl 6,8~
dlfluoro 5-methyl-1,4-dihydro-4-oxogquinoline-3-carboxylic
acid, m.p. 259-261°C, pale yellow needles {recrystallized
Vfrom ethanol)

45) 7-(3-Methylamino-l1-pyrrolidinyl)-1i-cyclo-
propyl—é,B-difluoro—S-methyl-l,4-dihyd:o—4—oxoquinoline~3—

carboxylic acid monohydrochloride, m.p. 215-219°C, white



di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 147-149C, white po
(recrystallized fromethanol) 54) 7-[3-(N—t-ButoxycarbonyIaﬁpngﬁgﬁﬁ€$§5i-
pyrrolidinyl)-I-cyclopropyl -6, 8-difluoro-5-nethyl-I, 4-

di hydr o- 4. - oxoqui nol i ne- 3-car boxyl i c acid 55)

7- (3-t-But oxycar bonyl am no- 4- net hyl -1 -
pyrrolidinyl)-1-cycl opropyl -6, 8-difluoro-5-nethyl-1, 4-

di hydr o- 4- oxoqui nol i ne- 3-car boxyli ¢ aaizd-(cis form, mp. 215-217C, pale
yel | ow powder (recrystallized from ethanol) 56) '

7- (3-t-But oxycar bonyl am no- 4- net hyl - | -

pyrrolidinyl)-i-cyclopropyl-6, 8-difluoro-5-nethyl-1, 4-

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (trans forn, mp. 223-224C,
white po [ e | Lized f.rom et hanol). 57)

TS A rSpaes AsktyReeniTep EPRE, SR0RdL) -

fl uor o- 8-chl or o- 5- ngtyhy b=l a4 pdj A& ﬁﬁﬁu"'l j Ne-3-1 oxylic acid,

m p. 194-1950,.palg%QeIFo&ﬁpgagg¥g&??é%§ys aH13§§3%P§€H$§?ﬂa§o|) 58)

7- (1- Pi pecpiopylgpyi—62 s4adiEl bvesophreyhy 16 Sr~dihydro-4-oxo-

di f1 uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mp.

244- 246C Qeire)inami-carponstd i c( aetd ymoadhydedth fardme dinpt.hel2ier mam de) 59)

7-(4-Methyl -l -piperazinyl)-1-(2,4-dif]uoro-
phenyl )-Gg%ééﬁﬂ‘@k}rt&- BOWEERy ( FecRYEt AY b 88 -Lrasx sfdiansililne 30 June 2005

145 3-carboxylic gcid, ,mp. . 228-230C (dec.), if.e powder recrystallized
from et hanol ) 60.)%§-)(I 7Pi‘§ef“§if‘ﬂ§}?$‘-‘¥£%h‘- & |‘)1-‘6=,Y§§1°‘

prOpyl—G,8-difluoro—5—methyl-l,4—dihydro~4-oxoqdinoline-3— )
carboxylic acid ' | |

48) 7~(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propyl—G,B—difluoro—s-methyl—l,4~dihydro—4-qxoquinoline—3-
carboxylic acid monochydrochloride (cis form), m.p. 205-
213°cC, pale yellow powder (recrystailized from ethanol)

49)_ 7-(3-Amino-4-methyl~-l-pyrrolidinyl)~-l-~cyclo-
ptopyl—ﬁ,8~difluoro—5;methyl-1,4—dihydro~4fdxoquinoline—3—
Carboxylic_acid monohydnpchloride (trans form}, m;p._214~
216°C pale yellow powder {recrysﬁallized from ethanol)

50) 7-[4-(5-Methyl-2-oxo-1,3~dioxolen-4-yl)-
methyl-l-piperazinyl]-l-cyclopropyl-6,8-~difluoro-5-methyl-
1,4~dihydro-4-oxoquinoline~3~carboxylic acid

51) 7~(4-Acetyl~1—piperazinyl)—l—cyclopfopyl—ﬁ,ﬁ—
difluoro~5—methyl—1,4—dihydro—4-oxoquinoline-B—carboxylic.
acid, m.p. 217-220°C, white powder (recrystallized from
ethanol)

52) 7-{3-(N-t-Butoxycarbonyl-N-methylamino)-1-
‘pyrrolidinyl]-l~cyclopropyl-6,8—dif1uoro—5—methyl—l,4—

dihydro—4—oxoquino;ineQB—carquylic acid, m.p. 134“187°C,



di fl uoro-5-net hyl - 1, 4- di hydr oxy- 4- oxoqui nol i ne- 3- car boxylic ,_a i%b IhBs
>300C, white powder 61) 7-(4-|\/lethy|-|-piperazinyI)-1-(4-hyd|’3cg)xic7'-u

phenyl ) -6, 8-di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic
acid, mp. >300C, white powder 62)

7- (1 -Pi perazinyl)-I-ethyl -6, 8-difl uoro-5-

met hyl -1, 4- di hydr o- 4--oxoqui nol i ne- 3-carboxylic acid, mp. 219-220C (dec.),
colorless needles (recrystallized ffom4 ethanol) 63)

7-(4-Met hyl -1 - pi perazinyl)-I|-ethyl -6, 8-

di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mnp.
212.5-215C (dec.), pale yellow prisns (recrystallized from ethanol) 64)
7-(3-Met hyl -1 - pi perazinyl)-1-ethyl -6, 8-

difIuoro-Qﬁ?§%£¥%hhﬁﬁgggg%g&%%$I QﬂPEQ?hiF§ﬁ298?§boxylic acid, mp.

209. 5-211C recrystal I'ze rom et hanol ) 65)
7-(1-Piperazinyl)-| s84-fhuosophentuko®ycarbonyl~N-ethylami thyl)-
quoro-5-nethyI-I,4-dihydro-4-oxoquinoriné-gpgar o?y ?camég?%? ﬁ¥p?

278- 282C (aeyrroljdihgi sh-cyysémiapy(lr6¢eyatl 8l ibzedstnathgi e}yl f or mami de)
66) 7-(3-t-Butoxycarobonylan no-|-pyrrolidinyl)-

1- (4- f | uodEEpri-expHusrel neeitarboxgldchadid, 4m30. Juse-RODSC, 146
oxoqui nol i ne-3-carhoxylic acid, mp.. 249-250C, white crystals

(recryst aF&d PPYGRFef RERBYC AL 29 §raRi RBBRDBYI ol i di nyl ) -1 - (4-

54) 7-[3-{N-t-Butoxycarbonylaminomethyl)-1-
_pyrrolidinyl]—l—cyclopropyl—s,B-difluoro~5—methy1-l,4—
.@ihydro-4-oxoquinoline-3-carboxylic acid

55)7 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrro}i&inyl)Fl-cyclopropyl-é,8—difluoro~5-methylfl,4~
dihydro-4-oxoquinoline-3-carboxylic acid (cis form), m.p.
215-217°C, pale yellow powder (rec;ystallized from ethanol)'

56) 7-(3—£—Butoxycarbonylamino—4—methyl-l—
pyrrolidinyl)-l-cyclopropyl-6,8-difluocro-5-methyl—-1, 4-
_dihydgo-4—oxoquinoline—3-carb9xylic acid (trans form), m.p.
223-224°C, white powder (recrystallized from ethanol)

S o 57) 7-{3-Bmino-1-pyrrolidinyl)-1l-cyclopropyl-6-
fluoro—B—éhléro—S-methy1~1,4-dihydro—4~oxoquinoline—B—
carboxylic acid, m.p. 194-195°C, pale yellow powdek
(recrystallized from ethanol) '

58) 7—(1~Piperazinyl)~l—{2,4~difluoropheny1}—6,8—
*difluoro—S—methyl-l,4—dihydro-4—okoquinoline—3~carboxylic
acid, m.p. 244-246°C (dec.), whité powder (recrystallized
from dimethylformamide)

59) 7-{4-Methyl-l-piperazinyl}-1-(2,4~-difluoro-

phenyl)—6,B—difluoro—s-methyl—l,4~dihydroxy-4-oxoquinoline*



fl uorophenyl)-6-fl uoro-5-nethyl-I,4-di hydro-4-oxoqui noline- _3-carbo LC
aci d hydrochl oride, mp 292-295C (dec.), pale vyellow sh whﬁﬁe%%Pfséébg
(recrystallized fromnethanol - water) 68) '
7-(1-Piperazinyl)-I|-ethyl-6-fluoro-5-nethyl -

1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, mp. 225- 227C, white
“crystals (recrystallized fromdinethyl- fornmam de) 69)

7- (3-t-But oxycar bonyl am no-1 - pyrrol i-diiag) -I -

et hyl - 6-fl uor o- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid, mp.
230-231C, white crystals (recrystallized fromethanol) 70)

7-(3-Am no-1-pyrrolidinyl)-I-ethyl-6-fluoro-

5- et hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid hydrochloride, mp
275-281C (dgg yell aw.sh ¢ryst - rystallized fromethanol) 71)
Ethyl 7-(I-pi p%ﬂ"é‘z”ﬁﬁ )91 r‘-a\'/iﬁy m?%%’.ﬁﬁr‘c‘fec"' Whice' powder ™
5-nethy|-um@ﬁﬁggmiuqiéegXQgghn@tﬁg@bﬁycarboxylate, m p. 181- 183C (dec.),
pal e yel |l ow needl es (recrystallized fromchlorof orm- n-hexane) .72) Ethyl

7-(4-met hyl -1 -pi per &)nyly{1-vipyta®Hi®sl)-1~(4~hydroxyphenyl)-6, 8~
difluoro-5-nethyl-l,4-dif|uoro-4-oxoquinoline-3-carboxyla¥e, m p. 165-166C
(dec.), p&i&WEucow-Reshyesl ¢4 edilysdmityied:@QuinodiR005-cddiox§Inm et hyl
acetat? - ?n_ xaqg& ?§§ (- (1- P efa?inyI)-I-yinyI;6,8-diquoro-5-
met hyl - 1, #5di%y dr&- 4232846 ndr He-Re3fhoxyl i ¢ acid, m p.
61) 7-{4~Methyl—l—piperazinyl)-l-(4—hydroxy—
) phenﬁl)—G,8-difluoro—5—methy1—l,4?dihydro-4-6xoquinoline—3—
‘”)“ carboxylic acid, m.p. >300°C, white powder
62) 7-(1-Piperazinyl)-l-ethyl-6,8-difluoro-5-
methyl—l,4—dihydro—4~oxoquinoline—B—carbogylic acid, m.p.
219-220°C (dec.), colorless needleé {(recrystallized from
ethanol) '
- 63) 7-(4-Methyl-l-piperazinyl)-l-ethyl-6,8-
difluoro—s-methy1~1,4~dihydro—4-oxoquinoline-B-carboxylic
adid, m.p. 212.5-215°C {dec.), palé_yellow prisms
(recrystallized from ethanol)
- : 64) 7—(B—Methyl—lupiperazinyl)-l-ethy1~6,8--
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
.acid, m.p. 209.5-211°C {dec.), white powder (recrystallized

from etbanol)'
65) 7-{1-Piperazinyl)-1-(4~fluorophenyl)-6-
f'fluoro~5fmethyl-l,4—dihydro—4~6xoquinoline—3—carboxylic
acid, m.p. 278-282°C (dec.), yellowish crystals
(recrysta;lized from dimethylformamige)
66) 7-(3-t-Butoxycarobonylamino-l-pyrrolidinyl})-

l—(4—f1uorophenyl)—6—f1uoro—5—methy1—l,4fdihydro—4—



S

205- 206. 5C (dec.), pale yell ow powder 74)

7- (4- Mehtyl -1 - pi perazi nyl ) - 1- vi nyl - 6, 8- 30 June 2005
di fl uoro-5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
187.5-189.5C (dec.), pale yellow needles (recrystallized from ethyl
acetate - n-hexane) 75) 7-(4-Methyl-I|-piperazinyl)-1-(4-fluoro-
phenyl)-6-fl uoro-5-nethyl -1, 4-di hydro-4-oxoqui noli ne-3- carboxylic acid,
mp. 274-276C (dec.), white crystaLs:b%?ecrystalIlzed from et hanol) 76)
7-(1-Piperazinyl)-1-.(2-thienyl)-6,8-difluoro-

5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 239-240.5C
(dec.), mhite powder (recrystallized fromethanol) 77)
7-(I-Piperazinyl)-l-cyclopropyl 6, 8-di fl uoro-

gelelt 23@' pomjoc;u{wecr yst a | zeg‘%l nrené“g)l {'ﬁ%ylﬂf‘%r %gslr% &é)m%) o017 1036

7-(3- Vet hytyd e Dl Pefazd ipelhidisyal epERP
~di fluoro-5 ethyI-Fﬁ4 éﬁ%&dro 4- oxoqﬁlngk?ékéig carboxylic acid, mp.

146-147C, white povader (-aGrpatiabhilzpdrtéDiaimdileiiyd-or mani de - ethanol -
di ethyl ether) 79) 7-(4-Methyl-I|-piperazinyl)-1-cyclopropyl-6,8

di fl uoro- @iqg#ﬂnhqﬂﬁlkhﬁhfdM9I¢-éxmquhnb+1rﬂrdihxﬂﬂmw@ﬁqxoq&ﬁn@umae2005 148
acid, mp 02G, whi.te powder (recrystallized from dinethylformam de)

80) 7-(3- %\rﬁ ASig; HyF‘fthé%F@ﬁrdbw @E9P=295°C~(dec.), pale
yellowish white crystals (recrystallized from methanol -
water)

68) 7-(l-Piperazinyl)-l-ethyl-6-fluoro-5-methyl-
1,4—dihydro—4—oxoquinoline—3—carboxylic acid, m.p. 225-
227°C, white crystals (recrystallized from dimethyl-
formamide) '

69) 7—(;—t-BﬁtOxycarbonylamino—l—pyrrolidiny)-1—
.ethyl—ﬁ—fluoro—S—methyl~1,4—dihydro~4—oxoquinoline—3—
carboxylic acid, m.p. 230~ 231°C, white crystals
(recrystallized from ethanol)

70) 7-(3-Amino-1-pyrrolidinyl)-l-ethyl-6-fluoro-
5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid
hydrochloride, m.p. 275-281°C (dec.), yellowish crystals
(recrystallized from ethanol) _

71) Ethyl 7-(1—piperazinyl)4l-vinyl-6,B*difluoro—
S—methyl—l,4—dihydrq—4—oxoquinoline—3—carboxyiate, m.p. 181-
'183°C (dec.), pale vyellow needles (recrystallized from
chloroform - n-hexane)

72) Ethyl 7—(4—methyl—l—piperézinyl)—1—vinyl~6,8—
difluoro-s—methyl—l,4~difiuoro-é—oxoqﬁinoline—3—car50xylaté,

m.p. 165-166°C (dec.), pale yellow needles {recrystallized



di fl uoro-5-ethyl -1, 4-di hydro- 4- oxoqui nol i ne- 3-.carboxylic acgi.d, p
164-165C, white powder (recrystallized from ethanol) 81) 0% wulleP2005
3S(-)-10-(4- Met hyl -1 -pi perazi nyl)-9-fl uoro-

3, 8-di net hyl - 7- oxo- 7H pyri do[ 1, 2, 3-de] [ 1, 4] benzoxazi ne- 6- carboxylic acid,
m p. 235-236.5C (dec.), colorless prisnms (recrystallized from ethanol),
[a] 25 = -125.9 (C=0.21, chloroform 82)

7- (4- Met hyl -1 - pi perazinyl)-1-(2, 4-di filggor.o-

phenyl)-6-fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid,
m p. 226-228C, pale yeIIOM/crystaIs (recrystallized fron1ethano|) . 83)
7- (| -Pi perazinyl)-1-(2,4-difl uorophenyl)-6- .

fluoro-5-methyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxylic aC|d

hyd hl or.i_de, te crystal recrystal - | ed,fron1ethano
-yvv;?gr) glﬁ n7e E%ﬁkn?‘ﬁ%ta}ztepyr rnW(f]‘:edF‘Hﬂgl-sl -(Z : d| f?laor o- 'z

h ) -6- fI 5- hyl Uj arbo ic acid
Eygpgciﬂ ori dgoro 4,Pr§£91y294‘é P\(%/hg%uwyg?lgﬁ’sl ecr‘yst aﬁ g fér om et hanol
- water) mxenphel 54%{1&9@&5@%%&&&%%3—1%4 M}Oﬁ)’&a&[&@ylnﬁ?uno 4-

met hyl -1 -pyrrolidinyl)-1-cycl opropyl -6-fluoro-5-nmethyl-1,4 30 ne 2005

149 di hydpb-206xBYCi (dédd e- padar hexybw cpsedsk (trans form (120 ny),
ethanol (4 m) and 10 % hydrochloric acid (4 m) is refluxed for 30

m nutes. After concéhlratilfigMehliglobtpipexhzinyl)-1-vinyl-6,8-
difluoro—s—methyl-l,4—dihydro~4-oxoquinoline—3—carb0xylic
-acid, m.p. 187.5-189.5°C (dec.), pale yellow needles
(recrystailizéd from ethyl acetaﬁe — n-hexane)

75) 7-(4-Methyl-l-piperazinyl)-1-(4-fluoro-
phenyl)—6—fluor0*5-methy1—l,4—dihydro—4—oxoquinoline~3-
carboxylic acid, m.p. 274-276°C (dec.), white crystals
(recrystallized from ethanol)

76) 7-(1—Piperazinyl)-l-(2—thieuy1)-6,8—aifluoro-
S-methjl—l,Q—dihydr0w4-oxoquinoline-3-carboxylic acid, m.p.
239-240.5°C (dec.), white powder (recrystallized from
ethanol)

| 77) 7*(1-Piperazinyl)-l-dyclopropyl-ﬁ,8-difluoro~
e 5-ethyl~l,4-dihydro-4-oxoquinoline-3-carboxylic acid, m.p.

161-163°C, yellow powder (recrystallized from dimethyl-
formamide) ' |

78) 7-(B—Methyl—l-piperazinyl}~l—cyclopropyl~6,87.
difluoro-5-ethyl-1,4-dihydro~4-oxoquinoline-3-carboxylic
acid, m.p. 146“147°C, white powder (recrystallized from
dimethylformamide - ethanol - diethyl ether)

79) 7-(4-Methy1—1—piperazinyl)—l;cyclopropyl-ﬁ,8—

difluoro-s-ethyl—l,4~diﬁydro—4~oxoquinoline—3-carboxylic



residue is recrystallized from nmethanol - ethyl acetate to %ive

7- (3-am no-4-nethyl -1 -pyrrolidinyl)-1-cycl opropyl - 30 June 2005

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid hydrochl oride
(trans form (60 ng), as white powder, mp. 272-275C. Starting from
suitable materials, the procedure of Exanple 6 is repeated to give the
foll ow ng conpounds. 1) 7-(3-Am no-4-nethyl-I|-pyrrolidinyl)-I-cyclo-

propyl - 6-fl uor o- 5- net hyl - 1, 4- di hydr e- 448xequi nol i ne- 3- carboxylic acid
hydrochl oride (cis forn), mp. 280-284C (dec.), pale yell ow powder
(recrystallized fromethanol) 2) 7-(3-Ethylam nonethyl-I|-pyrrolidinyl)-1-
cycl opropyl - 6-fl uor.o-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
hydrochl ori de, mp. 236-239C, pale yellow powder (recrystallized from

ethanol ) 3)eifr (s Mat %'ﬁ%@%' 'ﬁN%EQ'%@:J@’Ij ) :Je %tgéllzed fro

propyl - 6- f1 uor'o- 5- met hy 0X0(q i"fol Fne- carboxyTlc acid,

mp. 194- lﬁﬁ&étw%mﬁdim@mwagq (recrystalllzed from di met hyl f or ram de) 4)
7-(3-Met hyl am no-1-pyrrolidinyl)-1-

cycl opropyl - 6, 8- di f |88qr 075+{Behhyhet] dpgh fyidrdi-ndr10xa-cgol 8pt bper 36 carboxyl i c
aci d nonohydrochl oride, mp. 215- 219C, white powder (recrystallized from
et hanol ) ‘ﬁHﬁ¥Qﬁﬁﬁ§thY501 STd¥hf@r@i4wﬂxﬂﬁuumﬂﬁihyk3kCbeomY1dcnyI) 1-

cycl opropyl -6, 8- d|f| g 4-di hydr o- 4- oxo-

qui nol i ne- agidy gH& it 85 FrﬂnB EI‘? déq’ff‘%ﬁ’i d&eqhygtazaized from

ethanol)

8l) 3S(~)-10-(4-Methyl-l-piperazinyl)-9-fluoro-
3,8~dimethyl-7-0o%o-7H-pyrido{1,2,3-dej{1,4)benzoxazine-6-
carboxylic acid, m.p. 235f236.5°c (dec.), colorless prisms
(recrystallized from ethanol), [u]rz)5 = -125.9° {(C=0.21,
chlorofbrm)

‘ 82) 7~ﬁ4-Methyl+1~piperazinylj—1-(2,4-difluoro~
phenyl)-6—fluoro-5—methyl—l,4-dihydrp-4~oxoquino;ine—3—
carboxylic acid, m.p. 226-228°C, pale yellow crystals
{recrystallized from ethanol) |

. 83) 7-(1-Piperazinyl)-1-(2, 4~d1fluoropheny1) 6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid
hydrochloride, m.p. 229-232°C, white crystals (recrystal-
lized from ethanol - water) .

84) 7-(3-Amino;1—pyrrolidiny1}—l—(2,4—difluoro-
phenyl}-6~fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3~
carboxylic acid hydrochloride, m.p. 291-294°C, white
crystals (recrystallized from ethanol - water)

Example 6

A mixture comprising 7-{3~t-butoxycarbonylamino—4-

methyl—l—pyrrolidinyl)—1-cyclopropyl—6—fluoro—S—meEhyl~1,4~




7- (3- Ami nonet hyl -1 -pyrrolidinyl)-1- 30 June 2005
cycl opropyl - 6, 8-di fl uoro-5-net hyl - 1, 4-di hydr o- 4- oxo- qui nol i ne- 3-carboxylic
acid 7) 7-(3-Am no-4-methyl-I1-pyrrolidinyl)-I-cyclo-

propyl -6, 8-di fl uor o- 5- ret hyl -1, 4-di hydr o- 4- oxoqui not i ne-3- carboxylic acid
nonohydrochioride (cis form, mp. 209- 213C, pale yell ow powder
~(recrystallized from ethanol) 8) - 149 -

7- (3- Am no- 4-net hyl - 1- pyrrolidiny)-1-cycl o-

propyl -6, 8-di fl uor o-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
nonohydrochl oride (trans form, mp. 214- 216C, pale yell ow powder
(recrystallized from ethanol) 9) ' ' .

7-(3- Amings | - lidinyl)-1:-(4-fI henyl ) - .

6- 1£ | uo[nofl ‘gfh%'ﬁﬁ%[’/{'?T%’ﬁé@h%’}té%%%gﬁh%%%eés;éaﬁ beaysi Eormk (120

hydr ochl ogi e, 9 c.) .. pal N t al crystallized

Y om ot naadf e EhBno 200 S0P 4P Rd s BRI Kb Pile SHE) Patmil S 1 Tuar o,

5- et hyl - te #1dikaydrer 43 @xeomi Nl | nerd-Garoxyhi a@ﬂgjgf bygr @Aﬂ{%&je’ m p.
r

275-281C (dec.), yellomﬁsh crystals (recrystalllze om et hano 11)
7- (3- Ami noesigyer bdi deanygtd IO @remy me@h8nol - ethyl acetate to

di fl uoro-5-ethyl -1, 4-di hydro- 4- oxoqui nol i ne-3-carboxylic acid, mp.

164- 165C, IWAF t &~ pdvdfek nqréargtdhval1li—pad rodddhi ngl hahotyc Bopdomel 205 - 151

Exa”p_' € Te1d9r & §9:Léjérixy°1n~.1°,f4—7éi(hlid9:io'3%r—%§cicag¥1li)nélligg%?garafbpgal&lic acid
hydrochloride (trans form) (60 mg), as white powder, m.p.
272-275°C,

Starting from suitable materials, the procedure of
Example 6 is repeated to give the following compounds.

1) 7-(3-Amino-4-methyl-1-pyrrolidinyl)-l-cyclo~
prole—G—fluoro—Sjmethylwl,4-dih§dro—4-oxoquinoline43—
carboxylic acid hydroChloridé (cisrform), m.p. 280-284°C
(dec.), pale yellow powder (recrystallized from ééhandl)

2) 7-(3-Ethylaminomé£hyl—1—pyrrolidinyl)-l—
cyclopropyl—ﬁ—fluoro—s—methyl—l,4—dihydro-4—oxoquinoline—3—
carboxylic acid hydrochloride, m.p. 236—239°C, palé yellbw
powder (recrystallized from ethanol)

3) ‘7—(3—Metﬁyiamino—l—pyrrolidinyl)—l—cyclo—
propyl~6—f1uoro“5-methy1—1,4—dihydro—4—oxoquinoline—3-
carboxylic acid, m.p. 194-197°C, white powder
{recrystallizea from dimethylformamide)

4) 7-(3-Methylamino-l-pyrrolidinyl)-1-
cyclopropyl—s,B-difluoro—s—methyl-l,4-dihydro~4—oxof
quinoline-3-carboxylic acid monohydrochloride, m.p. 215-

219°C, white powder (recrystallized from ethanol)



6-fl uor o- 5- met hyl - |, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic a@ dgund0200%5 in
5 % sodi um hydroxide (2 m) is added acetic anhydride (0.1 m) at room
tenperature. After the mxture is made acidic with dilute hydrochloric
acid, theresultant 1is extracted with dichloronmethane and the extract is
dried over magnesiumsul fate. After concentrating, the obtained residue
is recrystallized fromethanol to give 7-(4=acetyl -

1- pi perazinyl)-I-cycl opropyl - 6-fl uorod59net hyl -1, 4- di hydr o-

4- oxoqui nol i ne-3-carboxylic acid (29 ng), as white powder, mp. 261-263C
Starting fromsuitable materials, the procedures of Exanple 7 is repeated
‘to give 7-(4-acetyl-I1-piperazinyl)-

1-cycl opropyl - 6, 8-di fl uor o-5-net hyl -1, . 4-di hydr o- 4-

oxoqui nol i ne- 3- car bexyl kc (acj Q12,59 Utsis oy
7-(4-benzy|-|-piperg§inglf?nghyfgﬁq“%ﬁ%éhéﬁ FpyEeo1idlnY1 )1

cycl opr opyty@rdp iapiya~5,, 8—di FELHY b= e € yiydr, or-4i JH-RRLLne- 3- carboxylic
acid (150 ng) in ethanol (20 mM) is added 10 % Pd-C (50 ng) and the
cat al yti c qwhetiingrdi-carbaxyléd acid atodiydmetl catidens mher.i @2pressur e.
After filtering off the 10 % Pd=C, the filtrate is concentrated. The
resi due i 27y ddite] PERYAEF obf BF TS 34 igada fired eshgingd )

7- (1-pi inyl)-1- |-6-f] -5, 8-di.methyl-1, 4
diﬁydPBPifgiggﬁi%o|Fﬁg?égg§?§%k9?T%Fé§§%iTH¥fr Ig%lﬁﬁﬁ)‘£85 30 June 2005 -
152 187C cas dilcpyaeh, 80aieedh £5-s Shamljng [ a3 LAl g et erial s, the

procedure oOf ,
quinoline-3-carboxylic acid

7) 7—(3—Amino—4—methyl—l;pyfrolidinyl)~l—cyclo—
propyl-s,8~dif1uoro-5?methyl~1,4—dihyd:o—4~oxoquinoline—3—
F_qarboxylic acid monohydrochloride (cis form), m.p. 209~ |

213°C; pale yellow powder (recrystallized from‘ethanol)

8) 7-(3-Amino-4-methyl-l-pyrrolidiny)-l-cyclo-
fpropyl—ﬁ,B—difluoro—s—methylﬂl,4—dihydro-4~oxoquihdline—3—
carboxylic acid monohydrochloride (trans form), m.p. 214-
216°C, pale yellow powder (recrystallized from ethanol)

9) 7-(3-Amino-l-pyrrolidinyl)-1-(4-fluorophenyl)-
6-fluoro-5—methy1fl,4—dihydro—4-oxoquinoline—3~carboxy1ic
acid hydrochloride, m.p.:292—295°c (dec.); pale yellow
crystals (fecryétallized‘from methanol - water)

10) 7—{3-Amino-1—pyrrolidinyl)—l—ethyl-ﬁnflubro—
5-methyl-1,4~dihydro-4-oxogquinoline-3-carboxylic acid
hydrochloride, m.p. 275-281°C (dec.), yellowish crystals
(recrystallized from ethanol)

11} 7—(3~Amino—1—pyrrolidinyl)fi—cyclopropyl—6,8—
difluoro—5~ethy1-1,4~dihydro—4—oxoguinoline-3~carboxylié
acid, m.p. 164-165°C, white powder (recrystallized from

ethanol)



Exanple 8 is repeated to give 7-(3-nmethyl-I-piperazinyl)-1- 35 june 2005
.cycl opropyl -6-fl uoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic
acid. Exanple 9 The .procedures of Exanple 1 are repeated, via diethyl

[ N- pycl opropyl - N-[ 3- ( 3- et hoxycar bonyl am no-1 -

pyrrolidinyl)-4-fluoro-2, 5-dinethyl-6-nitrophenyl]- am nonethyl ene] nal onat e
as an internedi ate conpound, to give eth

7- (3- et hoxycar bonyl ani no-1 - pyrrolidinyl 3334-~

cycl opropyl - 6-fl uoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxo-

qui nol i ne- 3-car boxyl ate. 1H NWMR (CDC13) 6ppm 0.7-0.9 (2H m, 1.0-1.2 (2H
m, 1.39 (3H, t, J=7.1 Hz), 1.40 (3H, t, J=7.1 Hz), 2.1-2.4 (2H, m, 2.50
(3H, s), 2.75 (3H, d, J=3 Hz), 3.4-3.7 (4H, M, 3.8-4.0 (1H, m, 4.1-4.5
(5H, m, 5.3-5.5 (1H, Efhmp8e5% (1H, s) Exanple 10 The procedure of Exanple
1 is repeated, via diefthyl [N-cycl opropyl-N[3-(4-benzyl -1 -piperazinyl)-4-
fluoro-2, 5-di met hyl - 6Tni ar sphenib) anf ricrat-pipenakimidnal ecpsSlopopyl—

i ntermedi ate conpound, to give ethyl 7-(4-benzyl-I-

pi per azi nyl PTE1EQEPORrEpyhY b=} tod BhBi®-di-ewohylingl iine-3~-carboxylic

di hydr o- 4- i nol.i ne- 3 car boxyl ate. .1H NVR ( CDC13) . d 0.6-0.8 (2H, m,
10015 (orredl SaheRga0ss E08 Yafhs nudronas Adash) vk mMegRbAGRHd Gnde

al kaline wi &RAnjats addyBoYSnE bt one BHiplz 20l dt | ORebDL! Bnd NRVRLA [ aver
ié made acidic with dilute hydrochiotic acid, the resultant

is extracted with dichloromethane and the extract is dried
ﬂ;; over magnesium sulfate. After concentrating, the obtained
residue is recrystallized from ethanol to givé 7—(4hacet§l—
l-piperazinyl)—1-cyclopro§yl—6-f1uoro-5-methyl—l,4—dihydro~
4-oxoquinoline-3-carboxylic acid (29 mg), as white powder,

m.p. 261-263°C.

Sta;ting from suitable matérials, the procedures
of Example 7 is repeated to give 7-(4-acetyl-l-piperazinyl)-
‘l-cyclopropyl-6,8-difluoro~5-methyl-1,4~dihydro—4-
oxoquiﬂolinef3-carboxylic acid.

Example 8

Tq a solution of 7—(4—benzyl~1—pipérazinyl)~1—
cyclopropyl—ﬁ—fluoro—s,B—dimethyl-l,4-dih§dro—4—oxo—
quinoline-3-carboxylic acid (150 mg) in etﬁanol (20 ml) is
added 10 % Pd-C (50 mg) and the catalytic reduction is
-carried out at 70°C under atomospheric pressure. After
filtgring off the 10 % Ppd-C, the filtrate is concentrated.
The residue is recrystallized from dimethylformamide to give
7~(1-piperazinyl)-l-cyclopropyl-6-fluoro~5,8-dimethyl-1, 4~

dihydro-4-oxoguinoline-3-carboxylic acid {64 mg), m.p. 185-



made acidic with conc. hydrochloric acid. The resultant is ubj ect o]
extraction with diethyl ether, and the extract 1is dried ovg® ?%%%b2§8§1

sul fate and concentrated. to give 2- nmethyl-3,4,6-trifl uorobenzoic acid
(3.3 g). 1HNWR (CDC13) 6ppm 2.47 (3H, d, J=2.6 Hz), 6.88 (1H, dt, J=6.3
Hz, 9.5 Hz) Reference Exanple.22 To 2-nmethyl-3,4,6-trifluorobenzoic acid
(3.2 g) is added thiony chloride (7 al)sand the mxture is refluxed for 1
hour. After concentrating, 2-nethyl-3,4,6- trifluorobenzoyl chloride (3.3
g) is obtained. Separately, two. drops of carbon tetrachloride are added to
a solution of netallic magnesium (0.4 g) in absolute ethanol (0..9 m).
When the reaction starts, a mxture of diethyl malonate (2.6 nm), absolute

et hanol (1. and anhydrous tolugne (6 nl) is added dropw se bel ow
60C. After gtq—{gr(‘?'ngasatpa 6cyfgf°‘i Wﬁffl,e%'he reaction mnixture is cooled to

OC and thereto a solug&g@t?ég2%f§mrgqfﬁéh£% =hk%kggggtzgﬁg$8g¢cggﬁ éid?

prepared above in-tol uene isa IrOpwW S€. irring Tor 30

mnutes, a ERafipliee 80figOREpestibd Wd giafd d((G-heFhl12R0pBLEE-{Hyild1Lls
added and the mxture is extracted wth diethyl efher,“and the extract is

dried over mxplepinapyduiet-alecands contiendttgtled , a-digiydeodiet hyl
2-met hyl -3, 4,.6-trifluorobenzoyl mal onate (5.2 ¢g). 30 June 2005 " 108
Ref er ence E%aﬁ%gq;qgjlne—B—car oxylic acidg.

Example 9

. The procedures of Example 1 are repeated, via
S _ diethyl {N-gyclopropyl-N-{3-{3-ethoxycarbonylamino-1-
pyrrolidinyl)-4-fluoro-2,5-dimethyl-6-nitrophenyl)-
aminomethylene]malonate as an inte;mediate compound, to give
ethyl 7—-{3-ethoxycarbonylamino-1-pyrrolidinyl)-1-
cyclopropyl-6-fluoro-5,8-dimethyl-1,4-dihydro-4-oxo-
guinoline-3-carboxylate.
1r-NMR (CDC13) sppm: 0.7-0,9 (2H, m), 1.0-1.2 (2H,
m), 1.39 (34, t, J=7.1 Hz), 1.40 (3H, t, J=7.1 Hz), 2.1-2.4
(28, m), 2.50 (3H, s), 2.75 (3H, 4, J=3 Hz), 3.4-3.7 (4H,
m), 3.8-4.0 (1lH, m)}, 4.1-4.5 (SH, m), 5.3-5.5 (1R, m), 8.54
(1H, s)
Examgie 10
The procedure of Examﬁle 1 is repeated, via
déetbyl {N-cyclopropyl~N-[3-(4~benzyl-l-piperazinyl)-4-
| fluoro—z,5~dimethyl—6fnitropheny1]aminomethylene]malonate as
an intermediate compound, to give ethyl 7-(4-benzyl-1-
piperazinyl)~l—cyc1opropyl—6~fluoro—5,8—dimethyl-l,4—
dihydro—4-oxoquinoline-3-carboxylate.

lH-NMR (CDC14) sppm: 0.6-0.8 (2H, m), 1.0~1.2 (2H,



To diethyl 2-methyl-3,4,6-trifluorobenzoyl malonate (5.1 g) z@f guggdggog/at er
(20 m) and p-toluenesulfonic acid (30 ng) and the m xture is refluxed for
2.5 hours. After <cooling, the resultant is extracted with diethyl. ether,
and the extract is dried over magnesi um sul fate and concentrated to give
ethyl 2-nmethyl-3,4,6-trifluorobenzoyl acetate (3.3 g) Ref erence Exanple 24
To ethyl 2-nethyl-3,4,6-trifluorobenzoylacetate (3.2 g) are added-acetic
anhydride (3.0 g) and triethoxy- nerhéﬁé (2.7 g) and the mxture is
refluxed for 1 hour. After concentrating, ethyl
2-(2-nmethyl-3,4,6-trifluoro- benzoyl)-3-ethoxyacrylate (3.5 g) i s obtained.
Ref erence Exanple 25 Ethyl 2-(2-nethyl-3,4,6-trifluorobenzoyl)- 3-

et hoxyacrylate (3.5 g) is dissolved in ethanol (25 m) and thereto

cycl opr opytamEma ayer84snhides Qe Qv OPnSE nideh1 kb8 ne0QlikRds Af ter
stirring at roomtenperature for 30 mnutes, the mxture is concent r at ed
and the r&siv@gas §0dpurﬂ| hyédomdm ol winiorc it ageaphyegsikivea- gel ,

di chl oronet hane :, n- hexane = to give ethyl 2-(2-

met hyl - 3, & etﬁq‘liddé’r ¥BERZBYNG - 3‘3)&‘%/ PEPBPE @adidoackheatresufait. iF.

ine. 2005 “TEB0 SbasI SR HAAEISH AT Sig s €chrsaoroga he akhgarbus
is dried over magnesium sulfate and concentrated. to give 2-
methy1—3}4,6~trifluorobenzoic acid (3.3 g).
| 'H-NMR (CDC14) sppm: 2.47 (3H, d, J=2.6 Hz), 6.88
(18, dt, J=6.3 Hz, 9.5 Hz)

Reference Example 22

To 2-methyl-3,4,6-trifluorobenzoic acid (3.2 g) is
added thiony chloride (7 ml) and the mixture is refluxed for .
1 hour. After coqcentrating, 2-methyl-3,4,6-
trifluorobenzoyl chloride {3.3 g) is obtained.
Separately, two drops of carbon tetrachloride are
added to a solution of metallic magnesium (0.4 g) in
Habsolute ethanol (0.9 ml). When the reaction starts, a
mixture of diethyl malonate (2.6 ml), absolute ethanol (1.6
ml) and anhydrous toluene (6 ml) is added dropwise below
60°C. After stirring at 60°C for 1 hour, the reaction
mixture is cooled to 0°C and thereto a solution of 2-methyl-
‘3,4,6—trifluorobenzoyl chloride prepared above in.toluene (5
ml) is added dropwise. After stirring for 30 minutes, a
mixture of conc. sulfuric acid (0.4 ml) and watér (6 ml) is
added and the mixture is extracted with diethyl ether, and
the extract is dried over magneésium sulfate and concentrated.
to give diethyl 2~methyl-3,4,6-trifluorchbenzoylmalonate (5.2

g).



di oxane (26 m) and thereto 60 Wbsodlun1hydr|de (0 38 Qg) |s3oggqule0gdded
-under ice-cooling. After stirring at room tenperature for 30 mnutes, the
reaction mxture is poured into ice-water and extracted with

di chl oronet hane. The extract is dried over magnesi um sul fate and
concentrated. The residue is added with diethyl ether and crystals are
filtered, which are recrystalized fromethanol to give ethyl

1- cyclopropyl 6, 7- di f | uor o- 5- met hyl =1 188df hydr o- 4-

oxoqui nol i ne- 3-carboxylate (2.0 g), mp. 185-187C. Reference Exanple 27 To
et hyl 1-cycl opropyl -6, 7-di fl uoro-5-nethyl -1, 4-

di hydr o- 4- oxoqui nol i ne- 3-carboxylate (1.9 g) are added 90 % acetic acid
(20 m) and conc. hydrochloric acid (5 mM) and the mxture is refluxed for
2 hours. After cool Raferé¢ihee pefgpid tafed crystals are isolated, washed
with water, ethanol, and direthyl "ether in this order to give 1- -
cyclopropyl 6, 7- d|fWQO@DE%hm@t2mdedhy&=RM4hﬁdt®i41uaxaﬁuhaay&ﬂ§1§n§@éboxyl|c
acid (1.6 colorless needl es, mp. 294-298C. 1H NMR (CF3COOD) 6ppm
1.43-1.55 (28, ‘ﬁr) arg ed VB%tE(sz 2qryu1)3a@e p3ledgnésmson¢ adi@8- 4. 20
(1H, m, &u4 1 d J= 46 (1H s) Reference Exanple
28 Errployln0 %Qé 5 g eﬁreﬂﬁﬁﬂﬁ%)ﬁf ﬁEFHyFSQnEBFC aélﬁoufg 60Rg%emnd t hi onyl

chloride (Ro8ifkl). thbe ef er ence Exanple 22
i s repeated téﬂglvg 2, E#%F%ﬁ%ﬂgfi§3 exttattll G008 aldPnyTOLEREr %and

the extract is dried over magnesium sulfate and concentrated

to give ethyl 2—metﬁy1—3,4,6-trifluorobenzoylacetate (3.3
9) '

Reference Example 24

To ethyl 2—methyl-3,4,6—trifluorobenzoylacetate
(3.2 g) are added acetic anhydride (3.0 g) and triethoxy-
methane (2.7 g)vapd the mixture is refluxed for 1 hour.
After concentrating, ethyl 2-(2-methyl-3,4,6-trifluoro-
‘benzoyl)—3—eth0xyacrylate (3.5 g) is.obtained.

Reference Example 25

Ethyl 2-(2—methyl—3,4;6—trif1uorobenzoyl)~3—
ethoxyacrylate (3.5 g) is dissolved in ethanol (25 ml) and
thereto cyclopropylamiﬁe (0.84 ml) is added dropwise.under
ice-cooling. After stirring at room temperature for 30
minutes, the mixture is coﬁcentratéd and the residue is
purified with column chromatography (silica-gel,

~dichloromethane : n-hexane = 1 ;: 1) to give ethyl 2-(2-
methyl-3,4,6—trifluorobenzoyl)—3—cyclopr0pylaminoacrylate
{2.7-g).

Reference Example 26

Ethyl 2—(2~methyl—3,4,6—trifluorobenzoyl)—3~cy010*



fluoro-6-met hyl benzoyl chloride (5.20 g), as colorless oil, 3900.:0,,8490%3
nHg. NVR (CDC13) dppm 2.35 (3H, m Reference Exanple 29 Ehpoylng
2,3,4,5-tetrafl uoro-6-net hyl benzoyl chloride (5.00 g), the procedure of
Ref erence Exanmlpe 22 is repeated to give diethyl _

2,3,4,5-tetrafl uoro-6-net hyl - benzoyl nal onate (8 g), as yellow oil.

Ref erence Exanpl e 30 Enpl oyi ng diethyl 2,3;4,5-tetrafl uoro-6-nethyl-
benzoyl nal onate (8 g) and p-tol uenesulfenic acid (80 ny), the procedure of
Ref erence Exanple 23 is repeated to give ethyl
2,3,4,5-tetrafl uoro-6-net hyl benzoyl acetate (4.5 g), as vyellow oil.

Ref erence Exanple 3t Enploying ethyl 2,3,4,5-tetrafl uoro-6-nethyl -

benzoyl acetate (4.20 g) and ethyl orthoformate (4 m ), the procedure of

Ref er ence l.e . i s repeated to gjve,.ethyl .
2-(2;3,4,§F?%ga§§P§§?5?g}ﬁgFh@?b@n%b?“3fgfﬁFﬁB?QadPyPQPEdFPBS g) Reference
Exanpl e 33 iEmow I ( 4. 5-tet.raf l.uoro; 6-.met.hyl - .
benzbyl)-Sféthoxygg¥§ﬁg¥ea§g §F§§%%§J§§Fb%F€6VPaR?Héléf 60-3§, 9 nés

procedur e gofadiafler ege dExalpl e @8- bSoXGREAL 8¢ Le @i Ve i8N
2-(2,3,4,5-tetraf|uoro-6-nethy|benzoyf§?§ 30 June526051 % %%lroom

cycl opr opyHemperedame doe (4. Fdnghes aschwhireacpliahemikt@re is poured

into ice-water and extracted with dichloromethane. The
extract is dried over magnesium sulfate and concentrategd.
The residue is added with diethyl ether and crystals are
filtered, which are recrystalized from ethanol to give éthyl
l-cyclopropyl-6,7-difluoro-5-methyl-1,4-dihydro-4~
oxoguinoline-3-carboxylate {2.0 g), m.p. 185-187°C.

Reference Example 27

| To ethyl l-cyclopropyl-6,7-difluoro-5-methyl-1,4—
dihydro—4-oxoquinoline-3~carboxylate {1.9 g} are added 90 %
acgtic acid (20 ml) and conc..hydrochloric acid (5 ml) and
the mixture is refluxed for 2 hours. After cooling, the
precipitated crystals are isolated, washed with wéter,
"ethanol, and diethyl ether in this order to give 1-
- cyclopropyl-6,7-difluoro-5-methyl-1,4,-dihydro-4-
:oquuinoline—3-carboxylic acid (1.6 q), as colorless
needles, m.p. 294-298°C.
'H-NMR (CF,COOD) sppm: 1.43-1.55 (2H, m), 1.65-
1.81 (2H, m), 3.06 (3H, d, J=2.8 Hz), 4.08-4.20 (1H, m),
8.40 (1H, 44, J=6.8 Hz, 10.3 Hz), 9.46 (1H,s)

T Reference Example 28

Employing 2:3,4,S“tetréfluoro—6~methylbenzoic acid

(5.60 g) and thionyl chloride (9.8 ml), the procedure of



crystallized frompetrol eum ether - n-hexane), mp. 78-79C. ;. Refere

Exanpl e 33 Enpl oyi ng ethyl 2-(2,3,4,5-tetrafl uoro-6-nethyl - 3073udrle"2085
benzoyl ) - 3-cycl opropyl am noacryl ate (4.50 g) and. 60 % sodi um hydride (580
ng), the procedure of Reference Exanple 26 is repeated to give ethyl

1-cycl opropyl -6,7,8-trifluoro-5-

~methyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate (4.19 g), as white needles
‘(recrystallized from dichl oronet hane. 41»- —-hexane), mp. 180-183C. Reference
Exanpl es 34 Enpl oyi ng ethyl 1-cyclopropyl-6,7,8-trifluoro-5-

met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate (4.10 g) and conc. _
hydrochloric acid - 90 % acetic acid (1:4) (81.25 m), the procedure of

Ref erence Exanple 27 is repeated to give 1-

cycl opr opw s 8-1riflugro-5-nethyl-I, 4-di hydro-4-aoxo-

qui nol i neﬂg%alzebnocxeylélxc?mg i°d 2?3}ﬁ7ré9?a%%dm % YfeddPed, Satptraz1s- 220C.

Ref er ence dBxam tri oF 0- 3- hyl ani I'in i . added
acetic anhydri de-%?gé?ﬂ Qg%nrégg%] {f‘g#ﬁg}éa u&e‘r%%\n]tt 'stir Ff’ﬁaﬁﬁgé Phé i xture
is stirred.fpar st gypnuiesig. The reaction mxture is poured into ice-water,
extracted with dichloro- nethane, and. the extract is washed wth water and
.dried. The solvent NM& diC®CLL) eslppimf 2 039im12.ndh, 5-trifl uoro-3-

nmet hyl - N-acetylaniline (1.14 g), as white crystals. 30 June 2005 112

1H NMR (CDC13) dppnReferencgHExample 291 (3H, t, :

Empoying 2,3,4,5-tetrafluoro-6-methylbenzoyl
chloride (5.00 g), the procedure of Reference Examlpe 22 is
repeated to‘give diéthyl 2,3,4,5—tetrafluoro—6~methyl~
benzoylmalonate (8 g), as yellow oil.

Reference Example 30

Employing diethyl 2,3;4,S—tetrafluoro—ﬁfmethyl—
benzoylmalonate (a_g) and p-toluenesulfonic acid (80 mg),
the procedure of Reference Example 23.15 repeated to give
ethyl 2,3,4,5-tetrafluoro-6-methylbenzoylacetate (4.5 g), as
yellow oil, |

Reference Example 31

Employing ethyl 2,3,4,5-tetrafluoro-6-methyl-
benzoylacetage (4.20 g) and ethyl orthoformate (4 ml), the
procedure of Reference Example 24 is repeated to give ethyl
2—(2,3,4,5—tetrafluoro~6—methy1benzoyl)~3-etboxyacry1ate {5
g).

Reference Example 32

Empoying ethyl 2-(2,3,4,5-tetrafluoro-6-methyl-
benibyl)~3—ethoxyacrquteJ(S g) and cyclopropylamine (1.0
g). the procedure of Reference Example 25 is repeated to

give ethyl 2-{2,3,4,5-tetrafluoro-6-methylbenzoyl)—-3-



J=2.1 Hz), 7.2-7.5 (1H, brs), 8.10 (1H, dt, J=7.9 Hz, 12 Fté efergggg
Exanpl es 36 To 2,4,5-trifluoro-3-nethyl - N-acetylanlllne (1 p ded
conc. sulfuric acid (19 m) and the mxture is cooled to OC. Thereto
potassiumnitrate (2 g) is added below 20C and the mxture is stirred for
15 mnutes. The reaction mxture is poured into ice-water, extracted with
di chl oronet hane and the extract is dried. The solvent is distilled off
under reduced pressure to give 2,4,5 111 -
trifluoro-3-nethyl-6-nitro-Nacetylaniline (2.08 g), as white crystals.

1H NWR (CDC13) Sppm 2.21 (3H, s), 2.34 (3H, t, J=2.2 Hz), 7.3-7.5 (1H,
brs) Reference Exanples 37 To 2,4,5-trifluoro-3-nethyl-6-nitro-Nacetyl -
ani.line (2.08 g) are added ethanol (30 m) and 10 @6hydro- chloric acid (30
M) ond {RgcTbpkupgkas RSALLKEEL e 5a BUT 85 ORLER B38LLOG Lhe react on

mxture is poured into Ice-Wwater, neutralized wt Si um car bonat e,
extraCtedcﬂms&hlduehﬂOfﬁ@mtééﬂﬁbkﬁuhtéﬁheQXLrﬂChekﬁngﬁ'eﬂ plNggsebyent is
distilled off under reduced pressure to give 2,4,5

trifluoro-3-nethyl - Beﬁet¢mmﬂumxampMQ:ﬂE g), as brown crystals.. 1H—NNR
(CDC13) 6ppm 2.29 éSH S) 29 (3H, t, J=2.1 Hz), 5.5-5.9 (2H, brs) 30
June 2005 113 Ref 3ﬁgn@gzggz 3,4,5- tetrafluoro-6- methyl-

benzoyl)-3-cyclopropylamincacrylate (4.50 g) and.60 % sodium

hydride (580 mg), the procedure of Reference Example 26 is
repeated to give ethyl.l~cyclopropy1—6;7,8—trifluoro—5~
methyl—l,4~dihydro—4-oxoquinoline—3*carboxylate {4.19 g), as
white needles (recrystallized from dichloromethane - n-
hexane), m.p. 180-183°C.

Reference Examples 34

Employing ethyl l-cyclopropyl-6,7,8-trifluoro-5-
methyl—l,4-dihydro—4~6xoquinoline—3-darboxylate (4.10¢ g) and
conc. hydrochldric acid - 90 % acetic acid (1:4) (81.25 ml),
the procedure of Reférence Example 27 is repeated to give 1~
cyclopropyl-6,7,8-trifluoro-S5~methyl-1,4~dihydro-4-oxo-
‘quinoline-3-carboxylic acid (3.47 q), as white needles, m.p.
218-220°C.

Reference Examples 35

To 2,4,5-trifluoro-3-methylaniline (1 g) is added
acetic anhydride (3 ml) at room temperature with stirring
and the mixture is stirred for 15 minutes. The reaction
mixturelis poured into ice~water, extracted witb dichloro-
methane, and the extract is washed with water and dried.
_The solvent is distilled off to give 2,4,5-trifluoro-3-

methyl—N—acetylaniline (1.14 g), as white crystals.



To a solution of t-butyl nitrite (1.87 g) in anhydrous di h r Lde
(10.9 mM) is added dropwi se a solution of "3 XLBQ 2805
2,4,5-trifluoro-3-nethyl-6-nitroaniline (2.05 g) in anhydrous
di rethyl formam de (16.4 m) with stirring at 50-52C and the m xture is
stirred at the sanme tenperature for 30 mnutes. After cooling, the
reaction mxture is poured into ice-water, extracted with diethyl ether,
and the extract is washed with waterlland dried. The solvet is distilled
of f under reduced pressure and the obtained residue is purified by
silica-gel colum-chromatography (eluent; dichloronmethane : n-hexane =1
4) to give 2,3,6- trifluoro-4-nitrotoluene (0.7 g). 1H NWVR (CDC13) dppm
2.35 (3H, t, J=2.1 Hz), 7.62 (1H, ddd, J=2.6 Hz, 5.7 Hz, 8.3 Hz) Reference
Exanpl es 39 To acetlg_fgkd ™) e adged -C (0.
2,3,6-trifluoro-4-ni tﬁrgtﬁgl hée%(gl%wo.‘sf%g')‘ g'n%ft %%:Ig'm%( ’ur%‘ éll)é (ajrsﬁgbjtéctled to
catal yti c J=edactizgn at 2+pomn {anpayhyr g, undery, SPNErd G Pr §9s . 5 %
Pd-Cis filtered and the ace%ic acﬁg is dig?%lﬁggpéﬁgeétggr gzdﬁggd
pressure. The resi dBefefsnpeledhplwso3sce-water, neutralized, extracted
wi th dichloronethane, and the extract is washed with water and dried. The
solvent is distille8coff*urtlerifilamiresd-pechwsimie-adargiard line (1.94
2,3,5-triflugro-4-nethylailine (Q.48 . IH NWVR (CDC13) dppm 2.08 (3H, t,

=1 8 Hz) 9515 '@édgﬁnﬁg%oss“%fi%m4.aﬁ% oH9 Brs) amgl Ahq THXtYAE, 1§=2. 2 Hr,

J
6.8 Hz, 9090553 to 0°C. Thereto potassium nitrate (2 g} is added

below 20°C and the mixture is stirred for 15 minutes. The
- reaction mixture is_poured into ice-water, extractéd with
dichloromethane and the extract is dried. The solvent is
distilled off under reduced pressure to give 2.4,5—
-trifluoro-B—methyl—Grnitro—Nwacetylaniline-(2.08'9), as
white crystals.

'H-NMR (CDC1,) sppm: 2.21 (3H, s), 2.34 (3H, t,
J=2.2 Hz), 7.3-7.5 (1lH, brs)

Reference Examples 37

To 2,4,S—trifluoro-B—methyléﬁ-nitro—N—acetyl-f
aniline (2.08 g) are added ethanol (30 ml) and 10 % hydro—
chloric acid (30 ml) and the mixture is refluxed for 3
hours.l After cooling, the_reaction mixture is poured into
ice-water, neutralized with potassium carbonate, extracted
with dichloromethane and the extract is dried. The solvent
is distilled off under reduced pressure to give 2,4,5-
triEluoro—3-methy;-6—nitroaniline (2.05 g), as brown
crystals. | |

1H-NMR (CDC13) sppm: 2.29 (3H, s), 2.29 (3H, t,

J=2.1 Hz), 5.5-5.9 (2H, brs)



‘Ref erence Exanple 40 To conc. sulfuric acid (3 m) is added3%ogh%glﬁaggrite
ed’to

(0.3 g). The mixture is stirred at 70C for 10 mnutes and then coo
bel ow 40C and thereto a solution of 2,3,5-trifluoro-4-methylaniline (0.48
g) in acetic acid (5 m) is added dropw se bel ow 40C. After stirring for
30 mnutes, the reaction mxture is added dropwi se to a solution of
copper (I) chloride (1.04 g) in conc. hydrochloric acid (10.4 nl) and the
m xture is stirred at 80C for 30 m nues and then cooled. The resultant is
poured into ice-water, extracted with dichloromethane, and the extract is
washed with water and dried. The solvent is distilled off under reduced
pressure and purified by silica- gel colum-chromatography (el uent;

di chl oronethane : n- hexane =1 : 4) to give

2,3,6-trifluoro-4-chlorotolu ne £0-2§ g). 1HNWR (CDC13) Sppm 2.20 (3H,

t, J=2 Hz), 6.90 ( e A 2L 5.8 Hz, 8.3 Hz) Reference Exanples 41

To 2,3,6-trif|uoroﬂﬂjq$gﬁﬁéknge3g £ On 2y Onilts 1 £304Qd ggoRg. jpul furic acid
: : P4 .

(3 n) and the mxture is cooled to OC~ Thereto potassiumnitrate (0.18 g)
i s added aithdeus nd Mtathg licsrabini 8ed(fors B )minut-aaadndebplkegecgol i ng. The
reaction mxture is poured into ice-water, extracted with dichloronethane,
and t he esalrdciton ofivesHed —wirtlfilaosat Birme gy 3® ~hie 02003 ine15%2.8§ugdus
sol ution of sodi um hydrogen carbonate, then with -
in anhydrous dimethylformamide (16.4 ml) with stirring at
50-52°C and the mixture is stirred at the same temperature
for 30 minutes. After cooling, the reaction mixture is
poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and dried. The solvet is
distilled off under reduced pressure and the obtained
residue is purified by silica-gel column—éhromatography
(eluent; dichloromethane : n-hexane = 1 : 4) to give 2,3,6-
trifluoro—4-nitrotoluene (0.7 g).

lH-NMR (CDCly) sppm: 2.35 (3H, t, J=2.1 Hz), 7.62
(1B, d44, J=2.6 Hz, 5.7 Hz, 8.3 Hz)

Reference Examples 39

To acetic acid (10 ml) are added Pd-C (0.1 g) and
2,3,6-trifluoro-4-nitrotoluene (0.7 g) and the mixture is
subjected to catalytic reduction at room temperature under
-atmOSpheric pressure. 5 % Pd-C is filtered and the acetic
acid is distilled off under reduced pressure. The residue
is pdured into ice-water, neutralized, extracted with
dichloromethane, and the extract is washed with water and
dried. The solvent is distilled off under reduced pressure
to give 2,3,5-trifluoro-4-methylailine (0.48 g).

'H-NMR (CDCl,) sppm: 2.08 (3H, t, J=1.8 Hz), 3.6-



water and dried. The solvent .is distilled off under reduced,qpr; é%g%g ko
give 2,3,6-trifluoro-4-chloro-S-nitrotoluene (0.17 g). 1H—§ ? 9

appm 2.33.(311, t, J=2..2 Hz) Reference Exanples 42 To
2,3,6-trifluoro-4-chloro-5-nitrotoluene (0.17 g¢g) are added ethanol (3.3
m), water (0.5 m ), N-nethyl- piperazine (0.45 m) and triethylam ne (0.56
m) and the mxture is refluxed for 24 hours. After the reaction is

conpl eted, water is added to the reacttdnnmixture and the nixture is
extracted with diethyl ether, and the extract is washed with water and
dried. The solvent is distilled off under reduced pressure and the residue
is purified by silica-gel columm-chromatography (el uent; dichloronethane
met hanol = 20 : 1) to give 2-(4-nethyl-I-piperazinyl)-3, 6-

di f 1 uor o- 4-6hl(@Ho- Bradt r 6t v uerte, (MIdL3 IP2. 2Teizt,he.Bhug,0bt ai ped

2- (4-nmet hyl -1 -pi perazinyl)- 3,6-difluoro-4-chl oro-5- ni trot ol uene (0.13 9)

are added anhydrouE_ﬁzﬁﬁﬂisizzﬁﬂﬂﬂﬂ____(2 m ), potassiumfluoride (37 ny)
and cycl opropylam ne (0.15 m ), and the nixture is stirred at 100C for 3

hours. After coollnﬁ0 Fﬁ%cré%%¥ﬁQﬁfclﬁQ%Fhﬂé Wé)péﬁréédﬁﬁtéoﬁéémmater

st 11 ed™ SFEe e 2 Shc ol anBellig dm ShriFreaty S FeB 08
col urm- chmqutegraHBytﬁ@.hus&ﬁledi'&hlaylw%&&eamt 2882kes 30sdReigR0> 116
10 1) to give 3-(4-nethyl-I-piperazinyl)-4-fluoro-5-

of 2,3,5-trifluoro-4-methylaniline (0.48 g) in acetic acid

(5 ml) is added dropwise below 40°C. After stirring for 30

minutes, the reaction mixture is added dropwise to a

solution of copper (I) chloride (1.04 g} in conc.

hydrochloric acid-(iO.4 ml) and‘the mixture is stirred at

80°C for 30 minutes and then cooled. The resultant is

poured ;nto ice-water, extracted with dichléfomethane, and

the extract is washed with water and dried. The solvent .is

distilled off under reduced pressure and purified by silica-

gel column-chromatography (eluent; dichloromethane : n-

hexane = 1 : 4) to give 2,3,6-trifluoro-~4—~chlorotoluene

(0.22 g).

lg-NMR (CDC1l3) sppm: 2.20 (3H, t, J=2 Hz), 6.90
(13, ddd, J=2.5 Hz, 5.8 Hz, 8.3 Hz) ‘

Reference Examples 41

To 2,3,6-trifluoro-4-chlorotoluene (0.22 g) is
_added conc. sulfuric acid (3 ml) and the mixture is cooled
to 0°C. ‘Thereto potassium nitrate (0.18 g) is added and the
mixture is stirred for 15 minutes under ice~cooling. The
reaction mixture is poured into ice-water, extracted with

dichloromethane, and the extract is washed with a saturated



chl oro-2-net hyl -6-nitro-N-cycl opropylaniline (0.14 g). 1H

dppm 0.4-0.5 (2H, m), 0.6-0.8 (2H n), 2.22 (3H, s), 2.36 ?§ﬁ9$9??5§§2-2.7
(4H, brs), 3.1-3.3 (4H, brs), 4.1-4.2 (1H, brs) Reference Exanples 43
Enpl oyi ng 3-chloro-2,4,5-trifl uoro-6-nethyl benzoic acid (185 ng) and

t hionyl chloride (60b ul), the procedure of Reference Exanple 22 is
repeated to give 3-chloro-2,4,5- trifluoro-6-nethyl benzoyl chloride (183
ng). Reference Exanpl es 44 Enpl oyi ng 115 =
3-chloro-2,4,5-trifluoro-6-nethyl benzoyl chloride (183 ng), the procedure
of Reference Exanple 22 is repeated to give diethyl
3-chloro-2,4,5-trifluoro-6-nethyl- benzoyl mal onate (320-ngy), as brown oil.
1H NWVR (CDC13) 6ppm 1.02, 1.29 and 1.38 (all 6H, each t, J=7 Hz), 2.27

(3H, d, Jx ) 4 ﬁﬂg 4, | 4 each q,,.J=7 Hz), 3.36 and
13.7 (aIIa%ﬁéoggcﬁoﬁypég?e?%#%e f%ﬁﬁ%%gggb Eﬁ%¥ §?ﬁ%’dF%?%yT{¥R :

3-chl or 0- a4 e?- bhidf RHOE@: 6-TH@tdBal ez qyl gakenai g (§3$ MBde AL duced
p-toluenes'!ilfonic acid (3 ng), the procedure o? Ref erence Exanple 23 is
repeat ed poesguve ébhyiva-zhl o3, AurioFkEHDE Po 65 ARt Bybbsnzeysd acet at e
(300 ng), as brown oil. 1H NWR (CDC13) dppm 1.25 and 1.35 (all 3H, each

t, J=7 Hz)(0-2732)¢3H, m), 4.18 and 4-.-29 (all 2H each g, J=7 30 June 2005

117 Hz), 3.89, 5.2p and 12.35 (all 2H, each s
H~NMR (CDClsy) é&ppm: 2.33. (3H, t, J=2.2 Hz)

Reference Examples 42

To 2,3,6-trifluoro-4-chloro-5-nitrotoluene (0,17

L g} are added ethanol (3.3 ml), water (0.5 ml), N-methyl-
piperazine (0.45 ml) and triethylamine (0.56 ml)} and the
mixture is refluxed for 24 hours. After the reaction is
completed( water is added to the reaction mixture and the

| mixture is extracted with diethyl ether, and the extract is
washed with water and dried. The solvent is distilled off
under reduced pressure and the residue is purified by
silica-gel column-chromatography (eluent; dichloromethane :
methanol = 20 : 1) to give 2~(4-methyl-l-piperazinyl)-3,6-
difluo:o—4-ch10ro~5-nitrotoluene (0.13 g).

To the thus obtained 2-(4-methyl-l-piperazinyl)-
3,6-difluoro-4-chloro-5-nitrotoluene (0.13 g) are added -
anhydrous dimethyiformamide (2 ml), potassium fluoridé (37
mg) and éyclopropylamine {(0.15 ml) and the mixture is
stirred at 100°C for 3 hours. Affer cooling, the reaction
mixture is poured into ice-water, extracted with dichloro-
methane and the extract is dried. The solvent is distilled
off under reduced pressure and purified by silica-gel

. celumn-chromatography (eluent; dichloromethane : methanol .=



Ref erence Exanple 46 Enploying ethyl 3-chloro-2,4,5-trifl uorg- ?}ﬁﬁgt 2%’5
benzoyl acetate (300 ng) and ethyl orthoformate (550 ng), thé  procedure of
Ref erence Exanple 24 is repeated to-give ethyl '
2-(3-chloro-2,4,5-trifluoro-6-nethyl benzoyl)-3 ethoxyacrylate (360 ng), as
brown oil. Reference Exanple 47 Enploying et hyl
2-(3-chloro-2,4,5-trifluoro-6- nethyl benzoyl)- 3-et hoxyacrylate (360 ngy)

and, cyclopropyl- amne (60 ng), the b¥cedure of Reference Exanple 25 is
repeated to give ethyl 2-(3-chloro-2,4,5-trifluoro-6-

met hyl benzoyl ) - 3-cycl opropyl am noacryl ate (410 ng), as brown oil. 1H NWR
(CDC13) 6ppm 0.90 (4H, m, 1.04 (3H, t, J=7 Hz), 2.14 (3H m, 3.01 (1H,
m, 3.99 (2H, q, J=7 Hz), 8.29(1H, d, J=14 Hz), 11.2 (1H, br) Reference
Exanpl es #8 Enp) oyb ngies hyiﬁ@—‘n_(@t‘lﬁh'—@"—@'i%ef'aéihfgh?LE'-OEPGgfo.-S- _ _
met hyl benzoyl ) - 3-cycl opr opyl am noacryl ate (410 mg) and 60 % - sodi um hydri de
(35 ng), théopoozeuet ey bf6Reftarenceyblappbpylafilsneepeatedyf o give et hyl
1-cycl opropyl -6, 7-d{ fI uoro- 8- :

chl or o- 5- net hyl - 1, 4-Bi¥RIr &~ loxodwipnel Pré=8- 8al BBxyhat e0 (600 . hg)3H,.as pal e
yel | ow powder (%gCQ%%tallized fraom di chl oro- _net hane - n-haxane), mp.

153- 154C. ™30 3¢ 5 Shag - HetlHenéd ‘ExafpRed 49HENBIBYi nty Jt
1-cycloprogy! -g: Jydid1 110y 0 8r1py, prsy

Reference Examples 43

Employing 3-chloro-2,4,5~trifluoro-6-methylbenzoic
o acid (185 mg) and thionyl chloride (600 ul),‘the procedure

of Reference Example 22 is repeated to give 3-chloro-2,4,5-
- trifluoro-6-methylbenzoyl chloride (183 mg}).

Reference Examples 44

Employiqg 3-chloro~2,4,5~trifluoro~6-methylbenzoyl
chloride (183 mg), the procedure of Reference Example 22 is
repeated to give diethyl 3-chloro-2,4,5-trifluoro—6-methyl-—
benzoylmalonate (320 mg), as brown oil. |

1p-NMR (CDC13)‘6ppm: 1.02, 1.29 and 1.38 (all 6H,
each t, J=7 Hz), 2.27 (3H, a, J=1.5 Hz}; 4,02, 4.21 and 4.39
(all 4H, each g, J=7 Hz), 3.36 and 13.7 (all 1H, each )

Reference Examples 45

~ Employing diethyi 3-chloro-2,4,5-trifluoro-6-
methylbenzoylmalonate (320 mg) and p*toerneéﬁlfonic acid (3
mg), the procedure of Reference Example 23 is repeated to
give ethyl 3-chloro-2,4,5~trifluoro-6-methylbenzoylacetate
{300 mg), as brown oil. ' |
'H-NMR (CDC1;) sppm: 1.25 and 1.35 (all 3H, each

t, J=7 Hz), 2.32 (3H, m), 4.18 and 4-.29 (all 2H, each g, J=7



l

|

chl oro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxyl ate (7G5 g2
hydrochloric acid - 90 % acetic acid (1:4) (1 m), the procedure o
Ref erence Exanple 27 is repeated to give

1- cycl opr opyl - 8-chl oro-6, 7-di fl uor o-5-net hyl -1, 4- :

di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate (58 ng), as white needles, M

213-215C. Reference Exanples 50 Starting fromsuitable materials,

procedure of Reference Exanple 22- gipepeated to give 2-ethyl-3,4,5,6-

?gogonc.

P.
t he

tetrafl uorobenzoyl chloride, b.p. 78C 14 nmHg. 1H NMR (CDC13) 6ppm 1.24
J=7.5 Hz), 2.75 (2H, dg, J=2.3 Hz, 7.5 Hz) Reference Exanples 51
Starting fromsuitable materials, the procedure of Reference Exanple 22 is
repeated to give diethyl. 2-ethyl- 3,4,5, 6-tetrafl uorobenzoyl mal onat e.

(3H,

1H NMVR (

(3H,
Hz) ,

t,

t,

),

1.38

DN 258 e W B e ) ,5) 48 O o 3T

acid (0.25 g), the&Enpmeyddyr ety Refeh BHee-Bx@mpike 123ubsol-6PRALEF1LO

et hyl

2-ethyl-3,4,5, 6-tetrafl uorobenzoyl acetate (11.09 g).

119 Refep@%@nygggﬁﬁQ§ 8300 mg) and ethyl orthoformate {550 mg), the

procedure of Reference Exémple 24 is repeated to-give ethyl
2-(3-chloro-2,4,5-trifluoro-6-methylbenzoyl}-3-
ethoxyacrylate (360 mg), as brown oil.

" Reference Example 47

Employing ethyl,2—(3-chldro—2,4,S—trifluorb-S—
methylbenzoyl)-3—ethoxyaqry1ate {360 mgi and_cyclopropyl-
amine (60 mg), the procedure of Reference Example 25 isg
repeated to give ethyl 2—(Bﬁchlor042i4,S—trifluoro—ﬁ—
methylbenzoyl)—3—cyclopropy1amindacrylate (410 mg), as brown
oil.

la-nMr (CDCl3) éppm: 0.90 (4H, m), 1.04 (3H, t,
'J=? Hz), 2.14 (3H, m), 3.01 (1H, m}y, 3.99 (2H, q,.J=7 Hz),
8.29 (1H, d, J=14 Hz), 11.2 (1H, br)

Reference Examples 48

Employing gthyl 2-(3-chloro-2,4,5-trifluoro-6-
methylbenzoyl)~3—cyclopfopylaminoacrylate (410 mg) and 60 %
sodium hydride (35 mg), the procedure of Reference Example

26 is repeated to give ethyl l-cyclopropyl-6,7-difluoro-8-

chloro—S—methyl—l,4-dihydro—4—oxoquinoline—3—carboxy1ate (70

mg),.as pale yellow powder (recrystallized from.dichloro-

methane - n-haxane), m.p. 153-154°C.

AT

13.8 (1H, s) Refmnenee EX & pg Enpl oying diethyl
2-ethy|-3,4,5,6-tetraf|udTﬁT_b%ﬁg%yfnalonate (17.2 g) and p-toluenesul fonic

gi ve

30 June 2005



Enpl oyi ng ethyl 2-ethyl-3,4,5, 6-tetrafluoro- benzoyl acet at e ;8 ;g), .29yt hy! .
orthoformate (6.1 g), the procedure of Reference Exanple 23 S repea?ed to
give ethyl 2-(2-ethyl-3,4,5,6-tetrafl uorobenzoyl)=3-ethoxy4cryl ate.

Ref erence Exanpl es 54 Enpl oyi ng ethyl 2-(2-ethyl-3,4,5,6-tetrafl uoro-
benzoyl ) - 3- et hoxyacryl ate and cycl opropyl ami ne, the procedure of Reference
Exanple 25 is repeated to give ethyl

2-(2-ethyl-3,4,5,6-tetrafl uorobenzoylip83-cycl opr opyl am no- acryl ate.

Ref erence Exanpl es 55 Enploying ethyl 2-(2-ethyl-3,4,5,6-tetrafluoro- .
benzoyl ) - 3-cycl opropyl am noacrylate (8.71 g) and 60 % sodi um hydride (1.09
g), the procedure of Reference Exanple 26 is repeated to give ethyl

1-cycl opropyl -6, 7,8-trifl uoro-5- )

et hyl - 1, 4- di hydr o- 4 pQQWi-R0klL06- 3. cafgpoxyl ate (5 g), as white powder,

mp. 139-140C, Refdﬁ A0 EkARp e w| oyi ng et hyl -

1- cycl opropyl - 6, 7, Seriglidyliner @Byl 1-cyclopropyl-6,7-difluoro-8— -
ethyI-I,4-dihydro-4-g§bgti%oling-3-0a¥boiilé?é (5799} 0835? 8hydrochloric
aci d (11 eih)oravfi-ewet(td 14 1nld)-ddhgdacet+exaqiithol(44-3-rarbbeypeeeedupe of

Ref erence Exanple 27 is repeated to give

1- cycl oprepylaml @ ihydgechloréehgtid 4-90 Bydcetdc acid (1:4) (1
oxoquinolife-S-carbox ljc acid .2 g), as white _powder, mp. 197-198C. 30
June 2008" o0 DS éléeE?&nB%EfS“rce Example 27 is repeated to

give l-cyclopropyl-8-chloro-6,7-difluoro~5-methyl-1,4-

dihydro—4—oxoqqinoline-B—carboxylate (58 mg), as white
needles, m.p. 213-215°C. |

Reference Examples 50

Starting from suitable materials, the procedure of
Reference Eiémple 22 is repeated to give 2-ethyl-3,4,5,6-
tetrafluorobenzoyl chloride,.b.p. 78°C/14 mﬁHg.
| YH-NMR (CDC13) sppm: 1.24 (38, t, J=7.5 Hz), 2.75
(2H, dq, J=2.3 Hz, 7.5 Hz)

Reference Examples 51

Starting from suitable materials; the procedure‘of
Reference Example 22 is repeated to give diethyl 2-ethyl-
3,4,5,6-tetrafluorobenzoylmalonate. |

1B-NMR (CDC13) sppm: 1.04 (3H, t, J=7.2 Hz), 1.19
(34, t, J=7.4 Hz), 1.38 (3H, t, J=7.2 Hz),.2.5-2.8 (2H, m),
'4.03 (2H, q, J=7 Hz), 4.39 (2H, q, J=7 Hz), 13.8 (1H, s)

Reference Example 52

Employing diethyl 2-ethyl-3,4,5,6-tetrafluoro-
bénzoylmalonate (17.2 g) and p-toluenesulfonic acid (0.25
g): the procedure of Reference Example 23 is repeated to
give ethyl 2-ethyl—3,4,S,6—tetrafluorobenzoylacetate (ll.bQ

q).



Enpl oyi ng ethyl 2-(2-methyl-3,4,6-trifluoro- benzoyl)-3-ethaoyyagmg abes(1. 0
g) and p-fluoroaniline (0.39 g), the procedure of Reference Exanple 25 is
repeated to give ethyl 2-(2-nethyl-3,4,6-trifluorobenzoyl)-3-(4-fluoro-
phenyl ) am noacryl ate, which is then treated with 60 % sodium hydride (0.15
g) as in Reference Exanple 26 to give ethyl 1-
(4-fluorophenyl)-5-nethyl -6, 7-difluoro-1, 4-di hydro-4 -

oxoqui nol i ne- 3-carboxyl ate (0.64 g),” dd%hite crystals (recrystallized
fromethanol), mp. 256-259C. Reference Exanpl es .58 Enpl oying et hyl

1- (4-f 1l uorophenyl)-5-nethyl -6, 7-

di fl uoro-1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylate (0.56 g), conc.
hydrochloric acid (1.5 m), and 90 % acetic acid (6 m), the procedure of
Ref erence Exanpl e 27hdfedeiR@atrgdmble Ve

1- (4-fl uorophenyl)-5-methyl -6, 7-difruoro-|, 4-di hydr o- 4-

oxoqui nol i ne- 3- car b licy imgi @t0§149-ghhys3 Whj 3 & -0etStaF1Sorom p. 255- 257C.
Ref erence Exanpl es 59 Enpl oyi ng ethyl 2-(2-methyl-3,4,6-trifluoro-

benzoyl ) - PLREIKIARTEA R d 8 D02y ahhy V0o sklaxfireones: eot(6411- gani meesol uti on
(0.24 m), the procedure of Reference Exanple 25 is repeated to give ethyl
2- (2- met hyPE LG (9 RefegensenEsgrple -2 s snnrsd@dIte 8ivehethyls then

t ted wijh £0..,9%sodi [ 0.1 . i.n Ref le 26 t
oi ve ety o A i B SR Ao feh e L RS ARE 2005 - 121
oxoqui nol i ne- 3- car beHAlR ck0e8afbredSsphite crystals, MP.

Employing ethyl 2-(2-ethyl-3,4,5,6-tetrafluoro-

benzoyl}-3-ethoxyacrylate and cyclopropylamine, the
proceaure of Reference Example 25 is répeated to give ethyl
Zf(2—ethy1~3,4,5,6—tetraf1uorobenzpyl)—3—cyclopropylamino—
‘acrylate.

Reference Examples 55

Employing thyl 2-{2-ethyl-3,4,5,6—-tetrafluoro-
bénzoyl)—3-cyclopropylaminoacrylate-(8.71 g) and 60 % sodium
hydride (1.09 g), the procedure of Reference Example 26 is
;epeated to give gthyi 1~cyclopropy1~6,7,8¥trifluoro~5—
ethylwl,4_dihydro—4-oxoquinolinE*3-carboxylate'(5 g)., as
white powder, m.p. 139-140°C.

Reference Example 56

Employing ethyi l—cfclopropyl—G,7,8—trifluor0—5—
ethyl-l,4—dihydro~4—oxoquinoline—B—carboxylate (5 g), conc.
hydrochleric acid (11 ml), water (4.4 ml) and acetic acid
(44 ml), the procedure of Reference Example 27 is repeatéd
to give l-cyclopropyl-G,?,B—trifluoro—s-ethyl—l,4—dihydro—4-
oxoquinoline—3;carboxylic acid (4.2 g), as white powder,

m.p. 197-198°¢C.



157-159C. Reference Exanple 60 Enpoying et hyl 30 June 2005
1-et hyl -5-nmet hyl -6, 7-di fl uoro- 1, 4- di hydro-4-oxoqui nol i ne-3-car boxyl ate
(0.55 g), cpnc. hydrochloric acid (1.5 m) and 90% acetic acid (6 m), the
procedure of Reference Exanple 27 is repeated to give 1-
et hyl -5-net hyl - 6, 7-di fl uoro-1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
(0.40 g), as white crystals, MP. >300C. 1H NMR (DVSO d6) dppm 1.37 (3H,
t, J=7.2 Hz), 2.82 (3H, d, J=3.2 H), 154 (2H, q, J=7.2 Hz), 8.07 (1H,
dd, J=7.2 Hz, 9.8 Hz), 9.00 (1H, s), 15.25 (1H, s) Reference Exanple 61
Enpl oyi ng ethyl 2-(2-methyl-3,4,5,6-tetrafluoro- benzoyl)-3-ethoxyacryl ate
(10.0 g) and ethylam ne gas, the procedure of Reference Exanple 25 is
repeated to give ethyl
2-(2-nethyl -3, 4,5, 6-Refgrafceorebapiayl y73- et hyl am noacrylate (9.0 g, white
crystals), which is then treated wth 60 % sodiumhydride (1.30 g) as in
Ref erence Exanpl e 2&Enmd oyiivg eehlptl 2-(2-methyl-3,4,6-trifluoro- :
l-ethyl-5-nmethyl- 6,7,8-trifluoro-1,4-di hydro-4- oxoqui noline-3-carboxyl ate
(6.76 g), BRI A9tdwryesdyaste( (dePygd akhd zedt Fuamatiidhlner qoetiane -
n- hexane), M R. 197- 198C. R fer%nce Exanpl.e 62 Enpl oyi ng et hyl
1-et hyl - 5.9t (IS P Er PhoReEeTenchi Ryamble =tk okfui TRASate3 teaboxy| at e

. e o ot .
(05 O L Uty 130141521876 DYPE LRI B G L5- A3l © T d

phenyl)aminoacrylate, which is then treated with 60 % sodium

hydride (0.15 g) as in Reference Example 26 to give ethyl 1-
(4—fluorophenyl)—5—methyl-6,7-difluoro-l,4—dihydro—4-
ogoquinoline—3—carboxylate (0.64 g), as white crystals
(recrystallized from ethanol), m.p. 256-259°C:

Reference Examples 58

Employing ethyl 1-(4-fluorophenyl)-5-methyl-6,7—
difluoro—l,44dihydro—4—oxoquinoline-3—carboxylate (0.56»9),
conc. hydrochloric acid.(l.s.ml), and 90 % acetic acié (6

. ®l), the procedure'of'Reference,Example 27 is repeated ta
give lw(4—f1uorophenyl)—Sjmethyl~6,7—difluoro—l,4-dihydro—4;
oxoquinoline-3-carboxylic acid (0.49 é), as whife crystals,

m.p. 255-257°C.

Reference Examples 59
| Eméloying ethyl 2—(2~méthyl-3,4,6—Erifluoro4
behzoyl)—3—ethoxyacrylaté (1.0 g) and 70 % aqueous ethyl-
amine solution (0.24 ml), the procedure of Reference Example
25 is repeated to give ethyl 2-(2-methyl-3,4,6-trifluoro-
benzoyl)-3-ethylaminoacrylate, which is then treated with 60
% sodium hydride (0.15 g) as in Reference Example 26 to give

ethyl l—ethyl—S*methyl—G,7-difluoro—1,4—dihydrb—4~



procedure of Reference Exanple 27 is repeated to give 1- e 2005
ethyl -5-nethyl-6,7,8-trifluoro-I, 4-di hydr o- 4- oxoqui nol i ne- 3- caﬁboxyllc
acid (5.53 g), as colorless needles (recrystal- lized from dichl oronet hane
- n-hexane), mp. 203,-2040C. Reference Exanple 6.3 Enploying ethyl
2-(2-nmethyl-3,4,5,6-tetrafl uoro- benzoyl)-3-ethoxyacrylate (5.0 g) and
2,4-difluoroaniline (2.02 g), the procedure of Reference Exanple 25 is
repeated to give ethyl 2-(2-nethyl -3, 425,6-tetrafl uorobenzoyl) - 3-

(2, 4-difluorophenyl)am noacrylate, which is then treated wth 60 % sodi um
hydride as in Reference Exanple 26 to.give ethyl

1- (2, 4-difluorophenyl)-5-nethyl-6,7,8-trifluoro-I, 4-

di hydr o- 4- oxoqui nol i ne-3-carboxyl ate (4.6 g),as pale yellow prisns
(recryst alohiogtd Ho1amed BCBA O HEReL nNyhexgpe 57, 5C.

Ref erence Exanpl e 64 Enpl oyi ng eatt]:ra\é;lew s gh gg B%)F%np %g?‘?l% rre’[%yl

6,7, 8-tri fSdolé&8I°C4A- di hydr o- 4- oxqu|noI|ne 3-carboxylate (4.3 g) and conc.
hydrochloric acid : 90 %acetic acid (1:4). (80 m), the procedure of

Ref erence Exanpl e ZEEEE_EEEEEﬁiﬁﬂEEELQQ
1-(2, 4- d|fluorophen¥ é 5- et hyl - 6, trlfluoro
di hydr o- 4- oxoqui nol FRBOBL RS rHfdigA |¥:%%§Mé §2m98h@} Gaﬁ-dﬁﬁluprqxiukn m p.

AT B I g o0 e

benzoyl ) - Byatbeﬁlé@ﬁi|§éfa(@£)é’ﬂ@)iQHé @U”§t985¥f@'ééQ§ (6 ml), the
procedure of Reference Example 27 is repeated to give 1-

i ethyl-5-methyl-6,7~difluoro-1,4-dihydro- 4~ox0qu1nollne 3-
carboxylic acid (0.40 g)., as white crystals, m.p. >300°E.

lu-NMR (DMSO-dg) éppm: 1.37 (3H, t, J=7.2 Hz),

2.82 (3H, 4, J=3.2 Hz), 4.54 (2H, q, J=7.2 Hz), 8.07 rlH(
dd, J=7.2 Hz, 9.8 Hz), 9.00 (1H, s), 15.25 (1H, s)

Reference Example 61

Employing ethyl é-(z—methyl—3,4,5,6—tetrafluoro-
benzoyl)—3~ethoxyacrylate (10.0 qg) and-ethylamine gas, the
procedure of Reference Example 25 is repeated to give ethyl
2-(2—methyl—3,4,5,6—tetrafluorobenzoy1}—3—ethylaminoacrylate
(9.0 g, white crystals), which is then treated with 60 %
sodium hydride {1.30 g) as in Reference Example 26 to éive
ethyl ;—ethyl—swmethyléﬁ,7,8-trif1uord§1,4—dihydro—4—
oxoguinoline-3-carboxylate (6.76 g), as pale yellow needles
(recrystallized from dichloromethane - n-hexane), m.p. 197-

198°cC.

Reference Example 62

Employing ethyl l-ethyl-5~methyl-6,7,8-trifluoro-

1,4-dihydro-4-oxoquinoline-3-caboxylate (6.51 g) and conc..



(3.87 g), the procedure of Reference Exanple 25 is repeated30tgugbvgogghyl
2-(2-nethyl -3, 4,5, 6-tetrafl uorobenzoil)-3-(4- nethoxyphenyl)an noacryl ate,
which is then treated with 60 % sodium hydride (1.56 g) as in Reference
Exanple 26 to give ethyl 1-(4-nethoxyphenyl)-5-methyl-6,7,8-trifluoro-I, 4-
-~ di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate (8.27 g), as pale yellow needl es,
mp. 175-176C. Reference Exanple 66 Enploylng et hyl ' :

1- (4- met hoxyphenyl ) -5-6, 7, 8-

trifluoro-I, 4-di hydro-4- oxqu|nollne-3-carboxylate (4.27 g) and 47 %
hydrobronic acid (50 m), the procedure of- Reference Exanple 27 is
repeated to give 1-(4-hydroxy- '

phenyl )-5-nmethyl -6, 7,8-trifl uoro-1, 4-di hydr o-4-oxoqui nol i ne- 3-carboxylic
acid (2. 82hgﬁroeﬁﬂoMﬂd<aca@Wdego 0N ReeBd - aé¥335¥:4)Rqﬁ%meQﬁ§ ﬁgple 67

Empl oyi ng ethyl 2-(2-nethyl-3,4,5,6-tetrafluoro- benzo oxyacryl ate
(5.0 g) anderecadurst mfoﬁleéleee('maezmcagmetm iy Q@thgtegdoftoRgfle@en_\ce Exarrpl e
25 is repeated to ve ethyl 2-(2-methyl=3,4,5, 6-tetrafl uorobenzoyl) (2-
thlenyl)enﬁ?ﬂﬁﬁﬁ T%ét??hmﬁrah8r§r@ﬁbw0t¢tkuﬁﬁﬂnhﬂdrdﬂl*ﬁmogmdnb&uhydn+de as
in Referen

e eth
(2=t hi enyl = % 71 35 #fﬂbor%slcqll%]mﬁﬁ geedles (recrystal-
ethyl ”°"i‘i‘°"~§i°@fr°““°m AyBrohetiafy. - ";_‘%a“e“'a%%)?ﬁﬁﬂ%;oa%%e% jaealtized from

ethyl acetate - n- hexane
Reference Example 63

Employing ethyi 2~(2-methyl-3,4,5,6-tetrafluoro-
benzoyl)-3-ethoxyacrylate (5.0 g) and 2,4-difluorocaniline
(2.02 g), the procedure of Reference Example 25 is répeafed
to give ethyl-2-(2-methyl-3,4,5,6—tetrafluorobenzoyl)—3~
{2,4- dlfluorophenyl)amlnoacrylate, vhich is then treated
w1th 60 % sodium hydrlde as in Reference Example 26 to give
ethyl 1-(2,4- dlfluorophenyl} 5-methyl-6,7, g~ trifluoro-1,4-~
.dlhydro-4—oxoqu1nollne 3—carboxy1ate (4.6 g),as pale yellow

prisms (recrystallized from dichloromethane - n~-hexane),
¥

m.p. 156-157.5°C,

Reference Example 64

Employing ethyl 1—(2,4-difludr0phényl)—5~methy14
6,7,B—trifluoro~l,4-dihydro—4“oxoquinoline~3—carboxyiate
(4.3 g)_and conc. hydrochloric acid : 90 % acetic acid (1:4)
(80 ml), the procedure of Reference Example 27 is repeated -
to give ;~(2,4—dif1uorophenyl)vS—mefhyl~6,7,8—trifluoro~1,4~
dihydro—4—oxoquinoline—3-carboxylic gcid (2.93 g}, as white
powder, m.p. 221-222°C.

.

Reference Example 65

Employing ethyl 2-(2-methyl-3,4,5,6-tetraflucro~



Ref erence Exanpl es 68 Enpl oyi ng ethyl 1- (2-thienyl)-5- nethy@DGU m@ 2005

trifluoro-1, 4-di hydro-4-oxoqui noline-3-carboxylate (1.05 g),

hydrochlorlc acid (10 mM) and 90 % acetic acid (40 nl), the procedure of
Ref erence Exanple 27 is repeated to give
1-(2-thienyl)-5-nethyl-6,7,8-trifluoro-1, 4-di hydr o- 4-

oxoqui nol i ne-3-carboxylic acid (0.93 g), 'as white powder, mnp.
221-222.5C. Reference Exanple 69 Enpl d¢idng et hyl
2-(2-nethyl-3,4,5,6-tetrafl uoro- benzoYl)- 3-ethoxyacrylate (8.38 g) and
2S-2-am no-i-propanol (2.07 g), the procedure of Reference Exanple 25 is
repeated to give ethyl 2-(2-nethyl-3,4,5,6-tetrafl uorobenzoyl)-3-(2S-

3- hydr oxy- 2- propyl ) am noacrylate (9.72 g, yellowoil), which 1is then
Lreated wiidhAa0asS-urhoRyReRgl aet4( £5. dg Podd -RBLREDSR FAIP! © 26 to
gi ve ethyl 3S-9,10-difluoro-3,8

di met hyl - 130385 B pyehiedprbe2ddrdedf laéﬁéqemmxmhmﬁié zgaipog%@at@ec(l 30 9),
as colorless needles (recrystallized from ethano 216-

Ref er ence Wk &ipice erbYEMBHo ¢ ngthy hys, iﬁﬁéﬁ:hbtdeﬁuuorcbanﬁotnrmsin@ 7-

0XO0- 7H—pyr| &} 2h3 dg] 1,4] benzoxazi ne- 6- carboxyl ate (1.25 ¢) and conc.
hydr ochl ofiS¢ PR @hengd ) ginip ?FEY%@F% (@114;)h @20 then) treated widcedure of

Ref er ence [ peat e .

-9, 10-dif I ?g?gmg)%ﬁél r‘?%t Pﬁ? 56. f AT 'ecfc‘?ﬁ‘gf?z?ﬁ?ﬂ@}e 26 to give

[1, 4]benZ@&&@une-QnCﬁ@@96¥§bﬁe§§i?-§Jmé¥%§¥gs€9?@—@99?1u33511,4—
dihYdro~4~oonuinoline~3-carboxy1ate (8.27 g), as pale
vellow needles, m.p. 175-176°C.

Reference Example 66

Employing ethyl 1-(4-methoxyphenyl)-5-6,7,8-
trifluoro-1,4- dihydro—4-oxogquinoline- 3 carboxylate (4.27 g)
- and 47 % hydrobromlc acxd (50 ml), the procedure of
. Reference Example 27 is repeated to give 1-(4-hydroxy-
phenyl)—s—methyl—ﬁ,7,8-trifluoro—l,4—dihydro—4-oonuinoline—
3-carboxylic acid (2.82 g),les white powder, m.p. 287-

288.5°C.

Reference Example 67

Employing ethyl 2-(2-methyl-3,4,5,6-tetrafluoro~
benzoyl)43—ethoxyacry1ate (5.0 g)and 2-aminothiophene (2.22
g), the procedure of Reference Example 25 is repeated to

‘give ethyl 2—(2—methyl—3,4,5,6-tetrafluorobenzoyl)~3—(2—

o

thienyl)aminoacrylate, which is then treated with 60
sodium hydride as in Reference Example 26 to give ethyl 1-
(2~ﬁhieny1)—5-methy1~6,7,s—trifluoro-l,4-dihydr0r4-
7oxoquinoline—3~carboxylate (1.05 g), as white powder
'(recrystalliged from ethyl acetate - n-hexane), m.p. 198-

200°cC.



g), as white powder, m p. 249- 251C (dec ), Reference Exanpl 9 5 71 %ngbggl ng
ethyl 2-(2-nethyl-3,4,5,"'6-tetrafl uoro- benzoyl)- 3- ethoxyacrylate (

and ethanol amine (1.33 nl), the procedure of Reference Exanple 25 is
repeated to give ethyl 2-(2-nethyl-3,4,5,6-tetrafl urobenzoyl)-3-(2-

hydr oxyet hyl ) am noacryl ate. To the product are added pyridine (70 m) and
acetic anhydride (2.57 m) and. the mxture is stirred at roomtenperature
over-night. - After ‘concentration, “thé4resultant is diluted with water,
subj ected to extraction with dichloronmethane., and the extractis washed
with water and then with a saturated saline solution-and dried to give
ethyl 2-(2-nethyl-3,4,5,6- '
tetrafl uorobenzoyl)-3-(2- acetyloxyethyl)anlnoacrylate which is then
treated with 60 % skefemernuadBxdepits0%sg) as in Reference Exanple 26 to
give ethyl 1-(2-acetyloxyethyl)-5-

met hyl - 6, 7, 8-tri f | UBRRLYY ihadietrpyio 14(Exaduiiensili) r6-Bethal b6yl &t e (6 15 g),
as col orl i sne. ( rystallized fromethyl acetate), mp. 192-193C

Ref er ence EigﬁﬁPE 07br {ﬁé; fﬁg4ePﬁ?E“}“@@léééﬁyP6X9@¥M9E}65(he@ﬁy@),
6,7,8-tri X I|ne3 arboxlate 80 g) and
conc. hyd%ég For#%égéggy Scﬁgaggp' ﬁcﬁﬁd %Eﬁ@ ﬁF% {He procedure
of Referepge. Ex 7 t

I (2 hydroxgetheﬁfﬁﬁ?ﬁﬁéﬁﬁf ?f h@@%@%ﬁ@e %xghﬁﬁe 27 is repeated to

t1 r2 |6 f1 uorogliyé- hydtmrechmwumaehweﬁ 7G8-Rex¥Yhuerach d4(4iRdas0-4une 2005

oxoquinoline-3-carboxylic acid (0.93 g), "as white powder,
m.p. 221-222.5°C. y

Reference Example 69

Employing ethyl 2—(2~methyl—3,4,5 6-tetrafluoro-
benonl} 3-ethoxyacrylate (8.38 g) and 2S5- 2-am1no— l-propanol
(2.07 g), the procedure of Reference Example 25 is repeated
to give ethyl 2- (2~methyl 3,4,5,6~ tetrafluorobenzoyl)-3-{25-
3—hydroxy—2—propyl)aminoacrylate (9.72 g, yellow oil), which
is then treated with potassium carbonate (4.25‘9) as in
Refgrence Exgmple 26 to give ethyl 3S-9,10-difiu;ro—3,8—
dimethyl-?—oxo-?H—pyriao[l,2,3-de}[1,4]benzoxazine—6—
carboxylate (1.30 g), as colorless needles (recrystallized
from ethanol), m.p. 216-217°C.

Reference Example'70

Employing ethyl 3$-9,10-difluoro-3,8-dimethyl-7-
_oxo~7H—pyrido[l,2,3~de][1,4]benzoxazine—ﬁ-carboxyléte (1.25
g} and conc. hydrochloric acid : 90 % acetic acid (1:4) (20

- ml},..the procedure of Reference Example 27 is repeated to
give 38 {-) ~-9,10-difluoro-3,8-dimethyl~7-oxo-7H-

pyrido{1,2,3-de]) [1,4]benzoxazine-6-carboxylic acid (1.03



g), as -pale yellow flakes (recrystallized fron1ethano|) 7C.
Ref erence Exanple 73 To 1-(2-hydroxyethyl)-5-nethyl-6,7, 8- tF%fP§8FOEOE§
1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (4.00 g) is added thionyl
chloride (20 mM) and the m xture is refluxed for 1 hour. After
concentrating, the obtained residue is mxed with ethanol (50 m) and the
m xture is refluxed for 1 hour. After concentrating, the resultant is
extracted with dichloronethane, and i12f extract is washed with water
saturated sodi um hydrogen carbonate, water and saturated saline solution
in this order and dried. The solvent is concentrated and the obtained
residue is purified by silica- gel col um-chromat ogr aphy (el uent; ethyl
acetate : n-hexane = :°20), followed by recrystllization from et hyl
acetate - gr) hexapaite gbe/@epthyl 12(4%_%&9% 1y-5-nethyl -6,7,8-
trifluoro- 4 di hydr o- 4- oxqu|noI|ne 3-carboxylic acid (2.00 g) as
colorless prlsns RePerdide Bxdmb1RC70dec. ) . Reference Exanpl e 74 To ethyl
1- (2-chl oroet hyl ) -5-net hyl -6, 7, 8-
trifluoro-1,4-di hydEBPhODmLﬂwll rﬂe-(@ambbb(yl-aleq(i,e—ltg-)raﬂnmadded DBU
(2.33 m) and toluene (150 m)_ and the mxture is refluxed with heating
for 4 houP€nzR¥ddr3 BHE%W%%HJ@E (tTh 8. gt apdherthangdanine ddtr3cted with

“di chl or oe n xtr s washed with dj Iute h droc Iorlc acid,
wat er hﬁg H‘gt géoég |lﬁe solclc{ﬁﬁe(fr‘?“lcﬁ ﬁ‘?’gplo?d?el‘l? % 30 June

2005 127glve ethyl 2-(2—methyl-3,4,5,6-tetraflurobenzoyl)—3—(2—

hydroxyethylaminoacrylate. To the product are added

fe«. pyf;dine (70 ml) and acetic anhydride (2.57 ml) and. the
mixture is stirred at room temperature over-night. - After
concentration, the resultant is diluted with water,
subjeeted to extraction with dichioromethane, and the

extract is washed with water and then with a saturated
saline solution aed driedlto give ethyll2-(2—methyl;3,4:5,6—
tetrafluorobenzoyl}-3;(2-acetyloxyethyl)aminoacrylate. which
is then treated with 60 % sodium hydride t1.09 g) as in
Reference Example 26 to give ethyl 1-(2-acetyloxyethyl)-5-

methyl—ﬁ,T,B—triﬁluoro—l;4-dihydro—4—oxoquinoline—3—

(M\\‘ .
.

carboxylate (6.15 g), as colorless prisms (recrystaliized
from ethyl acetate), m.p. 192-193°C.

Reference Example 72

Employing ethyl l-(Z—acetyloxyethyl)-S—ﬁethyl—
6,7,8-trifluoro-1,4-dihydro-4~oxoquinoline-3-carboxylate
{5.80 g) and conc. hydrochloric acid : 90 % acetic acid-
{(1:4) (100 ml), the pfocedure of Reference Example 27 is
repeated to give 1-(2-hydroxyethyl)-S-methyl-6,7,8-

trifluoro-l,4—dihydro—4-oxoquinoline~3—carboxylic acid (4.04



solvent is concentrated and the, obtained residue is purifiﬁg bé 200
silica-gel colum-chromatography (eluent; ethyl acetate n- xdHae=2905
20), followed by recrystallization fromn- hexane - diethyl ether to give
ethyl 1-vinyl-5-nmethyl-6,7, 8-

trifluoro-I, 4-di hydro-4-oxoqui noline-3-carboxylate (0.72 g), as colorless
needl es, mp. 134-135.5C. Reference Exanple 75 Enpl oyi ng et hyl
2-(2-nethyl-3;4,5,6-tetrafl uoro- benzb3%)=3-et hoxyacrylate (5.0 g),

2-chl oroet hyl am ne hydrochloride (1.74 g) and triethylamrie (1.97 g), the
procedure of Reference Exanple 25 is repeated to give ethyl

2=(2-nethyl -3, 4,5, 6-tetraf |l uorobenzoyl)-3-(2-chloroethyl)- am noacryl ate

(5.52 g), which is then treated with 60 % sodium hydride (0.72 g) as in

- Referenceglkxaapl ga2é §€1Dbw 1Mt |(recrystallized from ethanol),

1-(2-chl oroethyl)-5-nethyl-6,7,8-trifludro-1, 4- :

di hydr o- 4meroqR#Acb+ne7Sccar boxyl ate {3.90 g), as colorless needles
(recrystallized fromethyl acetate - n-hexane), mp. 161.5-163.5C (dec.)
Ref erence Exanpl e 7ReffereongetBraAmdeni7dr obenzoic acid (10.0 g) is added

met hanol (100 m) and thereto thionyl chloride (8 ml) is. added dropw se at
room tenperature. Affel FETNA PFetBYNoareethid-¢ ehclTomi fhuanae is poured
into ice-yajeR; ext ted wi.th dichloronethane, . T olvent is

concentr at 'e%i. afgpgln\j/ea(ré v “?\-/fr%e “hy Fgfﬁf’f‘g‘tﬁbgniﬁh‘? epgf;ﬁs)q #9)LS 1H NVR
(CDCL3) 6aade@3chBbhyf)ontorthd 330 fh) LndBcAl diPEAODs reriiles

for 1 hour. After concentrating, the obtained residue is

-t mixed with ethanol (50 ml) and the mixture is refluxed for 1

‘hour. After concentrating, the resultant is extracted with
dichloromethane, ahd the éxtract is washed with water,
saturated sodium hydrogen cafbonate, water and saturated
saline solution in this order and dried. The solvent is
concentrated and ?he obtained residue is purified bjﬁsilica—
-gel column-chromatography (eluent; ethyl acetate : n-hexane
=1 : 20), followed by recrystllization from ethyl acetate -
- n—hexane to give ethyl l;tz-chloroethylj-5~methy1-6,7,8—
trifiuoro-l,4-dihydro-4-oxoquinoiine—3—carboxylic acid (2.00
'g), as colorless prisms, m.p. 161.5-163.5°C {dec.).

Reference Example 74

To ethyl 1—(2~chloroethy1)—5—methy1~5;7,é-
.trifluoro—l,4-dihydro-4~ox0quinqline-carboxylate (1.81 g)
are added DBU (2,33 ml)‘énd toluene (150 ml) and the mixture
.is refluxed with heating for 4 hours. After concentrating,
the.obtained residue is extracted with dichloroethane, and
the extract is washed with dilute hydrochloric acid, water

and saturated saline solution in this order and dried. The



(1H, t, J=8 Hz), 7.84 (1H, d, ”3 8 Hz), 7.99 (1H d J=8 FE)30R%f§{e5635

Exanpl e 77 Methyl 2-nethyl-3-nitrobenzoate (10.0 g) is disSolveadin adetic
acid (50 mM) and thereto 5 % Pd-C (1 g) is added to carry out catalytic
reduction at room tenperature under 1 atm After 1.5 hours, the catal yst
is filtered off. The reaction mxture is concentrated, and thereto is
added water, and the m xture is nade al kaline wth potassium carbonate;
foll owed by extraction with dichl orof®?hane. The sol vent is concentrated
to give nethyl 2-nmethyl-3-am nobenzoate (8.6 g). 1H NVR (CDC13) 6ppm 2.34
(3H, s), 3.55-3.85 (2H, brs), 3.87 (3H, s), 6.80 (1H, d, J=8 Hz), 7.04
(1H, t, J=8 Hz), 7.20 (1H, d, J=8 Hz) Reference Exanple 78 To nethyl

2- et hyl - 3-am nobenzoate (1.6 g) are added acetic acid (20 m) and sodi um
acetate (&obveg). isTbenesntfatsed Uil JpraTnBd ¢3slaf: L8 @GPE ffe@cid (5
m) is added dropw se bel ow 20C over a period of 10 mnutes. Arter the
mxture iByseilied-ael rovhmrengercatatios faphy3Qelientt egthy Deaceegté on

m xt ure oured into ice-water and the resultant is extracted with

di et hyl ePﬁg?xa?ﬁe'e%hérzolaf@ﬂﬁQ¥6ﬂahﬂ%ﬂﬁCZ@§tﬂﬂﬂthbﬁQBSfUﬂmcafbonate and
dri ed. g9l vent is co entrated to give nethyl 2-nethyl-3-am no-

4, 6- di broﬁg ‘ant% E“%lc qﬁ‘ @@%@)Ylel"zwxl(ém% ¥y13698.83H, ),

30 June 20P%¢3 14901, 4- dlhydro“d—oxoqu1nol1ne-3—carboxylape (0.72 q),
as colorless needles, m.p. 134-135.5°C.

Reference Example 75

o Employlng ethyl 2 (2—methyl 3;/4,5,6-tetrafluoro-

benzoyl) 3-ethoxyacrylate (5.0 g), 2-chloroethylamine
hydrochloride (1.74 g) and triethylamine (1.97 g}, the
procedure of Reference Example 25 is repeated £o give éthyl

_2 (2—methy1 3,4,5,6- tetrafluorobenzoyl) ~3-(2~chloroethyl)-
aminoacrylate (5. 52 g), which 'is then treated with 60 %

- sodium hydride (0.72 g) as in Reference Example 26 to give
ethyl 1—(2-chloroethy1)—5—methy145,7,8—trif1uoro-1,4—
dihydro-d—oxoquinoline—B—carboxylate {3.90 g), as éolo;less

_-needles (recrystallized from ethyl acetate - n—hexane)} m.p.
161.5-163.5°C (dec.) '

Reference Example 76

Tb 2~methyl~3-nitroben;oic acid (10.0 g) is added
methanol (100 ml) and thereto thionyl chloride (8 ml) is
-added dropwise at room temperature. After reflux for 2
: houré, the reaction mixture is poured into ice-water and
extracted with dichloromethane. The solvent is concéntrated
to give methyl 2-methyl-3-nitrobenzoate (10.8 qg).

H NMR (CDCly) 6: 2.63 (3H, s), 3.94 (3H, s), 7.38



N

4.05-4.30 (2H, brs), 7.52 (1H s) Reference Exanple 79 To ngthyl o 2p05

2- met hyl - 3-am no- 4, 6-di bronobenzoate (1.4 g) are added et hanol Pf nP? and
42 % tetrafluoroboric acid 2.5 nm and ( ), thereto is added dropw se a
solution of sodiumnitrite (0.33 g) in water (1 m) below 5C. After
stirring the mxture for 10 mnutes, the precipitated crystals are
filtered and washed with a small anmount of -water, ethanol and diethyl

ether in this order to give nethyl-23et-hyl -4, 6-di brono- 3-benzoate

di azonium tetrafluoroborate (1.6 g), mp. 202-204C (dec.). Reference
Exanpl e 80 Met hyl 2-nethyl -4, 6-di brono-3-benzoate di azoni um
tetrafluoroborate (1.3 g) is heated at 200C for 10 mnutes. After cooling,
the reaction mxture is added with ice-water and extracted _

wi t h. di chl t hane. wJhe isS Ganc ra a t obtali resi due
is purifiégh%;%'s?l?cg¥géf§§%Y32%%bﬁ%o%ﬁ?og?;bhig?%lEg%fﬁgbh J?J?%fn1'n-
-hexane = 1 : 4) torgr¥cem®d Wam1etyhyl - 3-fl uoro-4, 6- di bronobenzoate (0.6
g). 1H NWMR (CDC13) 6: 2.27 (3H d, J=2.5 Hz), 3.95 (3H s), 7.63 (1H, d,
J=5.8 Hz) ReferenceMExbhypl Z2-r8thfd 13etniylrobenzoate (10.0 g) is o

2- met hyl - 3=f | uor o- 4, 6- di br onobenzoat e 75.5 gg are added et hanol (460 m)
and 10" % &d§66dyedsénurohl dfaaicti(d® Mdr arddeh¢usoond) s aR@-Ehel Mkture is

30 June 2Q05 : :
15 added to carry out catalytic reduction at room

temperature under 1 atm. After 1.5 hputs, the catalyst is
filtered off. The reaction mixture is concentratéd, and
thereto is added water, and the mixture is made alkaline
with potassium carbonate; followed by extraction with
dichloromethane. Tﬂe solvent is cdncentfatéd to give methyl
2-methyl-3-aminobenzoate (8.6 g). _ ,

| 1g-nur (CDCl3) sppm: 2.34 (3H, s), 3.55-3.85 (2H,
brs), 3.87 (3H, s), 6.80 (1H, 4, J=8 Hz), 7.04 (iH, t, J=8
Hz), 7.20 (1H, d, J=8 Hz)

Reference Example 78

To methyl 2—methfl-3—aminobenzoate (1.6 g} are
added acetic acid (20 ml) and sodium acetate (1.6 g).
Thgreto a solution of bromine (3.i g) in acetic acid (5 ml)
is added dropwise below 20°C 6ver a period of 10 minutes.
After the mixture is stirred at room temperature for 30
minutes, the reaction mixture is poured into ice—waﬁer and
the resultant is extfacted with diethyl ether. The ether
layer is neutralized with potassium carbonate and dried.
The -solvent is concentrated to gi&e'méthyl 2-methyl-3-amino-

~ 4,6-dibromobenzoate (2.8 q).

'H NMR (CDCly) &: 2.14 (3H, s), 3.93 (3H, s),



- 130 refluxed for 2 hours. After cooling, the reaction m ure i§0
diluted with water and extracted wth diethyl ether. The aé eoﬁgelayg? IS
made acidic with conc. hydrochloric acid and extracted with diethyl ether.
The solvent is concentrated to give 2-nethyl-3-fluoro-4, 6-di bronobenzoi c
acid (61 g), mp. 144-146C. Reference Exanple 82 Enpl oying :

4, 6-di brono- 3-fl uoro-2-net hyl benzoic acid (2.0 g), the procedure of:

Ref erence Exanple 22 is repeated t-o gove

4, 6-di brono- 3-f| uor o- 2- met hyl benzoyl chloride (2.0 g). 1H NWR (CDC13)
6ppm 2.37 (3H, d, J=2.5 Hz), 7.69 (1H, d, J=5.8 Hz) Reference Exanple 83
Enmpl oyi ng di et hyl 4, 6-di brono-3-fl uoro-2-nethyl- benzoyl chloride (2.0 g),
the procedure of Reference Exanple 22 is repeated to give diethyl

4, 6-di brogros3- § | 4or 0;.2- Jnet.hyl benz mal pnate (2.6 g). Reference Exanple 84
Enployinggg?%t%y#&4e%gdﬁHF8dDFSE?IEXbb-sg-nethyl- benzoyl mal onate (2.6 Qg),
the procedure of Re{&i&aREARL . 98 IS repeated to give ethyl

4, 6-di brono- 3-f | uoro-2-methyt=_berzoytacetate (2.1 g). Reference Exanple 85

Enpl oyi ng ethyl 4, Gedlintytnyn- 3—klewar0-3-amidvd ¢, Penizrv@eehabgcé2. 1 g), the
procedure of Reference Exanple 30 June 2005
(1.4 g) are added ethanol (S ml) and 42 % tetrafluoroboric

acid (2.5 ml), and thereto is added dropwise a solution qf
sodium nitrite (0.33 g) in water (1 ml) below S°C. After
stirring the mixture fér 10 minutes, the precipitated

- crystals are filtered and washed with a small améunt‘&f
water, ethanol and diethyl ether in this order to give
methyl 2—methy1f4,G—dibromo—B-benzoate diazonium

tetrafluorobotate (2.6 g}, m.p.'202—204°c {dec.).

Referehce Example 80

.Methyl 2-methyl-4,6-dibromo~3~benzoate diazonium
.tetrafluoroborate {1.3 g) is heated at 200°C for 10
minutes. After cooling, the reaction mixture is added with
ice-water and extracted with dichloromethane. The solvent
;s concentratéd and the obtainéd résidue is purified by
silica—-gel column-chromatography (eluent; chloroform : ‘n-
‘hexane = 1 : 4) to give methyl 2-methyl-3-fluoro-4,6-
dibromobenzoate (0.6 g). |

lH NMR (CDCly) &: 2.27 (3H, 4, J=2.5 Hz), 3.95
(3H, s), 7.%3 (1H, d, J=5.8 Hz)

Reference Example 81

To methyl'2—methy1—3*fluoro—4,6—dibromobenzoate
{75.5 g) are added ethanol (460 ml) and 10 % agueous

solution of sodium hydroxide (460 ml) and the mixture is



131 24 is repeated to give ethyl 2- 9 6-dibr m -fl ( 0O g u%ro 2-0

nmet hyl benzoyl ) - 3- et hoxyacrylate (2.1 g). Reference Exanple 8 Nﬁpoﬁlﬂa

et hyl . 2- (4, 6-di br ono- 3-f | uor o- 2- net hyl - benzoyl) - 3- et hoxyacryl ate (69.5 g),
the procedure of Reference Exanple 25 is repeated to give ethyl 2-(4,6-

di br ono- 3-f | uor o- 2- net hyl benzoyl ) - 3-cycl opr opyl am noacrylate (48.1 g).

Ref erence Exanple 87 A m xture conprising ethyl 2-(4,6-dibrono-3-

fl uor o- 2- met hyl benzoyl ) - 3- cycl opr opyl &B® noacryl ate (45.0 g), potassium
carbonate (16.7 g) and dinethylformam de (450 ml) is reacted at 140C for
30 mnutes.- After cooling, the reaction mxture is poured into ice-water
and the precipitated crystals are filtered, which are recrystallized from
et hanol to give ethyl 1-cycl opropyl-6-fluoro-7-brono-5-

met hyl - |, 4-=F1lk@E0 £4y0% 084}, P! | S at 3 .owhite
crystals, mp. 195-197C.Hgggg?e2§g§ﬁig%§ﬁé¥é8 Eﬂ%lgﬁgﬁgi%?ﬁ§}Xture.

1- cycl opr dgyldifuftledowat - D& 0P-dnd extracted with diethyl ether. The

met hyl -1 ; 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylate (32.5 @), the procedure of
Ref er ence aExgmise 127eir sisepede eatitdicgimiehlconc. hydrochloric acid

cycl opropyl -6-fl uoro-7- brono- 5- et hyl -1, 4- di hydr o- 4- :

oxoqui nol PRE- §XEAAGERPI FEtAcRiE{ID2 Zt@er .asThii seleenysials, mp.

237’239C'c%Qc%“@%a%885t0 give 2-methyl-3-fluoro-4,6~dibromobenzoic
acid (61 g), m.p. 144-146°C.

‘Reference Example 82

e) | Employing 4,6—dibromo—3;f1uoro-2-me£hylbenzoic
acid (2.0'9), the procedure of Reference Example 22 is
repeated to give 4,6-dibromo-3-fluoro-2-methylbenzoyl
chloride (2.0 g).

lH-NMR (CDC1,) sppm: 2.37 (3H, d, J=2.5 Hz), 7.69
(1B, 4, J=5.8 Hz)- _

'Reference Example 83

Employing diethyl 4,6-dibromo-3-fluoro-2-methyl-
benzoyl chloride (2.0 g), the procedﬁre of Reference Example
22 is repeated to give diethyl 4,6~dibromo-3-fluoro-2-
methylbenzoylmalonate (2.6 g).

Reference Example 84

Employing diethyl 4,6-dibromo-3-fluoro~2-methyl-
bénzoylmalonate (2.6 g), the procedure of Reference Example
23 is repeated to give ethyl 4,6-dibromo-3-fiuoro~2-methyl-
benzoylacetate (2.1 g).

Reference Example BS

Employing ethyl 4,6-dibromo-3-fluoro-2-methyl-

benzoylacetate (2.1 g), the procedure of Reference Example



- 132 Reference Exarrpl e 89 To 1- cycl opr opyI 6-fl uoro-7-br onﬁ gﬁ

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (0.2 g) is added 2R d PBrlde
(2 M) and the mxture is refluxed for 1 hour. After cooling, the reaction
m xture is poured into ice-water and nmade al kaline with 10 % aqueous

sodi um hydroxide solution. After stirring for 30 mnutes, the resultant
is extracted with dichl oronet hane. The aqueous layer is nmade acidic with
10 % hydrochloric acid and then extracéfled with dichloroethane. The sol vent
is concentrated and the residue is recrystallized fromacetic acid to give
1- cycl opropyl - 6-fl uoro-7-chl or o- 5- net hyl - 1, 4- di hydr o- 4- _

oxoqui nol i ne- 3-carboxylic acid (80 ng), as white crystals, mp. 258-260C
Ref erence Exanple 90 Enploying ethyl 2-(2-nethyl-3,4,6-trifluoro-

benzoyl ) - 3z £t Hox |zt @ ( g 4 Q g),-the
procedure of Ref e%gl%ﬁ?&gn%fgezétﬁggr%Q%Séeélmoq@ve é;lt Or(o 7

2- (2-net hyﬁetﬁ;y@,tﬁeﬂz’dyﬂl)uepebﬁaipab} 3a£@ é2. 7g‘)l .uor ophenyl )am noacryl ate
(1.1 g). 1H NWR (CDC13) 6ppm O. 95 2 Hz), 2.23 (3H, d, J=2.4
Hz), 4.06 (2H, q, JERef2renre Bxﬁﬁpﬁe%ﬁ(lH , 6.91-7.03 (2H, m,
7.26-7.45 (1H, m, 8.60 (1H d, J=13..8 Hz), 1136(1H d, J=13.8 Hz)

Ref erence Exanpl e 9EMRISVoPengthyhy?- b4 (&=dihnana-3 - aqud-2-metkyds June
2005

benzoyl)-3-ethoxyacrylate (69.5 g). the procedure of
Reference Example 25 is repeated to give ethyl 2-(4,6-
dibromo“3—fluoro—2~methy1b§nzoyl)—3~cyclopr0pylaminoacrylate
(48.1 g).

Reference Example 87

A mixture comprising ethyl 2-(4, ~d1bromo—3—
fluoro- 2-methylbenzoyl)-3-cyclopropylaminoacrylate (45. 0 g),
potassium carbpnate (16.7 g) and dimethylformamide (450 ml)
is reacted at 140°C for 30 minutes. After cooling, the
reaction mixture is poured into ice-water and the
precipitated crystals are filtéred, which are recrystallized
from ethanol to give ethyl l-cyclopropyl-6-fluoro-7-bromo-5-
méthyl-l,4~dihydro“4—oxoquinoline¥3—carboxylate (33.6 g), as
white crystals, m.p. 195-197°C,

Reference Example 88

Employing ethyl‘1-cyclopropy1—6—fluoro-7-bromo-S;
methyl-1,4-dihydro-4-oxoquinoline-3-carboxylate (32.5 q).,
the procedure of Reference Example 27 is repeated to give 1-
cyclopropyl~6—f1uoro—7—bromo—5—methyl—1,4—dihydro~4—
oxoquinoline-3-carboxylic acid (27.2 g), as white crystals,

m.p.. 237-239°C.



133 benzoyl)-3-(2,4-difluorophenyl)am noacrylate (1.1 g) ang GQne%266¢i um
hydride (0.13 g), the procedure of Reference Exanple 26 is repeated to
give ethyl 1-(2,4-difluorophenyl)-

5-met hyl -6, 7-di fl uor o-1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylate (0.7 Q).
1H NVR (CDC13) 6ppm 1.38 (3H, t, J=7.1 Hz), 2.91 (3H, d, J=3 Hz), 4.38
(2H, g, J=7.1 Hz), 6.46 (1H, dd, J=6.9 Hz, 11.1 Hz), 7.10-7.26 (2H, m,
7.38-7.56 (1H, m, 8.26 (1H, s) Refetédce Exanpl e 92 Enpl oyi ng et hyl

1- (2, 4-di fl uorophenyl ) -5-net hyl -

6, 7-di fl uoro-1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylate (0.7 g), the

procedure of Reference Exanple 27 is repeated to give

1- (2, 4-di fl uorophenyl ) -5-net hyl -6, 7-di fl uoro-1, 4- .

di hydr o- 4- oxoqui nol RBgeBerés boxathpre g d (0.5 g), colorless needles

(recrystalized fromacetic acid), mp. 280-281C. Exanple 1 To '

3-(4-nEthyI-I-piperﬁ@ihytyeﬁeﬁtmpylrﬁ}ﬂiuoro 7-bromo-5-methyl-1, 4~

di et hyl - ﬁ ni tro-N-cyclopropylaniline (1.65 gj is added dlethyl

et hoxymet AyPBAEREAGRRPEU L nOYEnert J-carbadyd ini acide(9 82 dpatedaded50C for 25
ion _product is purified by_silica-gel

h f
chLin ?h%oaﬁﬁggrg 9r1%ﬁléﬁqﬁibd¥Fﬁdﬁﬁ MixERREAnbe Eefbired 1for o give
di et hyl (Npog¥Cl OREpRY! Sbiﬁn 4 %(yuﬂét'PhpE gg 2%54 fluo qu%ﬁﬁct o

di met hyl - 6- n|trophenyl am no ona

di ssol vedita- aﬁe&rCaa@huﬂdéd@1xéi§héﬂdle%nﬂo39 J&@@b@@oébdium

hydroxide solution. After stirring for 30 minutes, the

it . resultant is extracted with dichloromethane. The aqueous

layer is made acidic wifh'lo % hydrochloric acid and then
extracted with dichloroethane. The solvent is concentrated
and the residue is recrystallized from acetic acid to give
1—cyciopropyl-6fflﬁoro-7~chloro—5*methy1—l,4—dihydro—4-
éxoquinqline—B—catboxylic acid (80 mg), as thte crystals,
m.p. 258-260°C.

Reference Example 90

Employing ethyl 2-(2-methyl-3,4,6-trifluoro-
benzoyl)-3-ethoxyacrylate (1.0 g) and 2,4-difluoroaniline
(0.5 g), the procedure of Reference Example 25 is repeated
‘to give ethyl 2—{2~methy1—3,4,6-trifluorobenzoyl)43—{2,4-
difluorophenyl)amincacrylate (1,1 g). |

lp-NMR (CDC13) &ppm: 0.55"(3H, t, J=7.2 Hz), 2.23
(38, 4, J=2.4 Hz), 4.06 (2H, q, J=7.2 Hz), 6.70-6.83 (1H,
.m;, 6.91-7.03 (2H, m), 7.26-7.45 (1H, m), 8.60 (LH, a,
J=13.8 Hz), 11.36 (1H, d, J=13.8 Hz)

- Reference Example 91

Employing ethyl 2-(2-methyl-3,4,6~triflucro-



134 thereto conc. sulfuric acid (3.16 m) is added dropmﬁsgoas 50-@8?,

fol llowed by stirring for 30 minutes. The resultant nixture>Ps9888r&4°Pnt o
ice-water, neutralized, extracted wth dichloromethane and the extract is
dried.- The solvent is distilled off under reduced pressure. Purification
by silica-gel colum-chromatography (dichloromnmethane nethanol 10 : 1) and

recrystallizationfromethanol - diethyl ether to give ethyl

7- (4-met hyl -1 - pi perazinyl)-1-cycl opropy} --6-

fluoro-5, 8-di nmethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylate - (28 ng), as
yel low crystals, mp. 146-147C. 1H NMR (CDC13) 6: 0.7-0.8 (2H, m, 1.0-1.2
(2H, m, 1.39 (3H, t, J=7 Hz), 2.39 (3H, s), 2.59 (3H,s), 2.4- 2.7 (4H,
br), 2.75 (3H, d, J=2.9 Hz), 3.1-3.4:(4H, br), 3.8- 4.0 (1H, m, 4.38 (2H,

, J=7.1 8.54 ,.S). Exanple 2 To eth
g-(4-neth?%%F9BFSEP%§F%§T§%éiﬁégﬁ ﬁyﬁmln%écrYlate (1.1 g) and 60
6-fl uoro-§, 8xdi IRt A¥hrlad- & ro- 4-oxoqui ngli ne-3- carboxylate (25 ng) are
‘added 10 %aauéous' go u??oﬂd'(r)h}/jj @o’ditﬁ% 9—"8?89#58 f’g &F%eﬁﬁ#%t hanol (3 m),
and the nexawpee 26 [6f}apx@teddridl QW etAbber -¢90LLAYE1G  on
mxture is diluted with water and&\}ashgd \E/(vith gichl ororre?ﬁ%tg&%gf er the
aqueous | &yeethglnfde-dif dier ol h-alielyide caar-8xaqdinbheneAmde weak al kal i ne
wi th an aqueous sodi um hydrogen carbonate. The resultant is extracted with
di chl or onEERAAREYIAkE t®he’ exkvact is dried. The solvent i-s distilled off

under reduced pressyre_and to the residue_is added di et hyl
~ "H-NMR (CDCl,) éppm: 1.38 (3H, t, J=7.1 Hz), 2.91

(3H, 4, J=3 Hz), 4.38 (2H, é, J=7.1 Hz), 6.46 (1H, 4d, J=6.9
Hz, 11.1 Hz), 7.10-7.26 (2H, m), 7.38-7.56 (1H, m), 8.26
(1H, s) |

Reference Example 92

Employing ethyl 1—(2,4-difluor0phenyl)*S—meéhylf
| 6;7—difluoro—1,4~§ihYd:o—4—oxoquinoline-3—carboxy1ate (0.7
g), the procedure of Reference Example 27 is repeated to
give 1-(2,4~difluorophenyl)-5-methyl—-6,7-difluoro-1,4-
dihydro—4-oxoquinpline~3~carhoxylic acid (0.5 g), colorless
needles (recrystalized from acetic acid), m.p. 280-281°C.
Example 1
To 3-(4-methyl-l-piperazinyl)-4-fluoro-2,5-
dimethyl—ﬁ—nitro—N~cycloprqpylaniline (1.65 g) is added
diethyl ethoxymé;hylehemalonatg (1.45 ml) and the mixture is
heated at 150°C for 25 hours. After cooling, the reaction
product is purified by silica-gel column-chromatography
{(dichloromethane : methaﬁol = 100 : 1) to give-diethyl[N—
cycLopropyl-N—[3~(4—methy1~1-piperaziny1)-4—flu6ro—2,S—
dimethylusvﬁitrophenyl]aminomethylene]malonate (1.58 g}.

. The product is dissolved in acetic anhydride (7.9 ml) and



30 June 2005 135 ether. The precipitated crystals are fil t3g¢r eehn@ndoos
recrystallized fromethanol to give 7-(4-nethyl-I-

pi perazinyl)-I-cycl opropyl - 6-fl uoro-5, 8-di nethyl-1 ,, 4-

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (14 ng), as yellow crystals, mp.
205-206C. 1H NMR (CDC13) d: 0.7-0.9 (2H, m, 1.1-1.4 (2H, m, 2.39 (3H
s), 2.5-2.8 (4H, br), 2.63 (3H, s), 2.76 (3H, d, J=3 Hz), 3.2-3,5 (4H,
br), 4.0-4.2 (1H, m, 8.85 (1H, s),~ 1343=14.9 (1H, br) Exanple 3 To

6, 7-di fl uoro-1-cycl opropyl -5, 8-di net hyl -1, 4-

di f | uor o- 4- oxoqui nol i ne-3-carboxylic acid - B(OCOCH3)2 .chelate (1.24 Q)
are added 4-nethyl-1-piperazine (1.0 g) and dinethylacetamde (6 nl), and
. the mxture is reacted at 50C for 20 hours. After concentrating, the

obt ai ned riged e icwncdi 8aDFYEL: idbRE QNG (129 §L) t :
hydrochloric acid (5 m).is addeJ' 30 omedqby s?????ngpg g%%%?p

t enper at ur=-f6dr° 30 fwildowed. b)}l’hﬂ:ﬂ(ﬁl\t@;ntfdrs 30i aihbted. of fhe argk i@ desul t ant
is added with water and extracted with dichl oronethane. The aqueous | ayer
is neutraﬂqﬁﬁﬁfﬁﬂ it Qﬁufaéuéwm% %Rﬁhﬂﬂhehydnegenaéazb@naeetzamteﬁd:racted

with dichl, gF h@ After dr over magnhesium sul fate, the. residue
i s added Wit PEPBebPant ¢ k&trand igt Aahef. - T'ﬁéepﬁc&ﬂ‘-mﬁated

ST X o0 A L Lo
silica~gel column-chromatography (dichloromethane : methanol
= 10 : 1) and tecrystallization from ethanol - diethyl ether
tq giye ethyl 7-(4—methyl—l—piperazinyl)—1—cyclopropy1—6—
fluoro-S,8—dimethy1—l,4—dihydro—4—oxoquinoline—3—carboxylate
(28 mg), as yellow crystals, ﬁ.p. i45~147°c. _

'm NMR (CDC1;) 6: 0.7-0.8 (2H, m), 1.0-1.2 (2H,
m), 1.39 (3H, t, J=7 Hz), 2.39 (33; s), 2.59 (3K ,s}, 2.4-
2.7 (4B, br), 2.75 (SH; d, J=2.9 Hz), 3.1-3.4 (4H, Br), 3.8-
4.0 (1H, m), 4.38 (2H, g, J=7.1 Hz), 8.54 (1H, s)
Examgle-z
To ethyl 7f(4-methy1—l—piperazinyl)—i—cyclopropyl—
6—fluoro—5,8-dimethyl—1,4~dihydro~4—oxoquiﬁoline—3~
carboxylate (25 mg) are added 10 % agueous solution of
sodium hydroxide (3 ml) and ethanol (3 ml), and ﬁhe mixture
- is refluxed for 1 ﬁqur. After cooling, the reaction mixture
is diluted with water and washed with dichloromethane.
After the aqueous layer is made ‘acidic with acetic acid and
then made weak alkaliné with an agueous sodium hydrogen
ca;bonate. The resulfant is extracted with dichloromethane
‘and the extract is dried. The solvent is distilled off

under reduced pressure and to, the residue is added diethyl



30 June 2005 136 di hydr o- 4- oxoqui nol i ne- 3- car boxyl i ¢ aC|d360Jang)20@§
yellow crystals, mp. 205-206C. Exanple 4 To a suspension 0

6, 7-di fl uoro- 1- cycl opropyl -5, 8-

di et hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (1.88 g) in
N—nethylpyrrolidone (5 nl) is added 4-nethyl-1- piperazine (2.02 g) and the
mxture is stirred at 150C for 3 hours. After the reaction is conpleted,,
the reaction mixture is concentratedl®&hd the obtained residue is purified
by silica-gel colum-chromatography (dichloronethane nethanol =3 : 1),
foll owed by recrystallization from ethanol to give

7- (4-net hyl -1 - pi perazinyl)-I-cycl opropyl -6- fluoro-5, 8-dinethyl-I,

4- di hydr o- 4- oxoqui nol i ne-3-carboxylic acid (0.05 g), as yellow crystals,

m p. 205- 2REEr . Exanpl préc Shatdidi rivewasyi 20! g1 TBd &sd alsy the procedure of
t he above Exanples 1-4 is. repeated to give the follow ng conpounds. 1)

7- (1 - Pi pragruyks¥ralliyed oprapy titfdluaoogbv8-7- (4-methyl-1-
di met hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 185-187C, pale
yel | ow neB&PE§aEFE¥HS% 2HYG GRYGmSHEAEP Ryt 5 of ndimeted)y1a), , 4-

{1 tor o- 5, BBV AEPRTT o AIAAG s o BT hOF | 3218 Gt s a8 vadlaw m p.
183-1850,cggggghg§smpgmdfgsjaoéLtLS-Anino-I-pyrroILdinyl)-l-cyclopropyl-
| 1y nMr (CDCl3) &: 0.7-0.9 (2H, m), 1.1-1.4 (2H,
m), 2.39 (3H, s),v2.5~2.8 (4H, br), 2.63 {(3H, s), 2.76 (3H,
""" d, J=3 Bz), 3.2-3.5 (4H, br), 4.0-4.2 (1H, m), 8.85 (1H, s),
14.3-14.9 (1H, br) '
Example 3

) ~ To 6}7-difluoro-l—cyclbpropyl~5,8—&imethyl~l,4f
difluoro~4-oxoquiqolinef3-carboxylic acid - B(OCOCH3},
-chelate (1.24 g) are added 4-methyl-l~piperazine (1.0 g) and
dimethylacetamide (6 ml), and the mixture is'reactéd at 50°C
for 20 héurs. After concentrating, the obtained residue is
dissolved in acetone (20 ml) and thereto conc. hydrochloric
- acid (5 ml) is added, followed by stirring at room
| temperature for 30 minutes. The solvent is'distilled'off
and the resultant is added with water and extracted with
dichloromethane. The aqueous layer is neutralized with an
aqueous sodium hydrogen carbonatehand extracted with
dichloromethane. After drying over magnesium sulfate, the
residue is added Qith a mixture of diethyl ether and
ethanol. The precipitated crystals afe filtered and

recrystallized from ethanol to. give 7-{4-methyl-1-

piperazinyl)~l-cyclopropy1—6vfluoro-5,B—dimethyl—l,4~



30 June 2005 153 m, 1.39 (3H, t, J=7.1 Hz), 2.58 (3H s) 0 éog%
br), 2.74'(3H, d, J=3.0 Hz), 3.1-3.4 (4H, br),.3.60 (2H, s), é'”é‘e (1H,
m, 4.38 (2H, q, J=7.1 Hz), 7.3-7.4 (5H, m, 8.53 (1H, S) Exanple .11 The
procedure of Exanple 1 is repeated, via [N :
cycl opropyl - N-[ 3- (4- benzyl - 3- net hyl - | - pi perazi nyl ) -4-fl uor o-

2, 5-di met hyl - 6- ni trophenyl ) am nonet hyl ene] mal onate as an internedi ate
conpound, to give ethyl 7-(4-benzyl-3issthyl-I-

pi perazi nyl)-1-cycl opropyl - 6-fl uoro-5, 8-di net hyl -1, 4-

di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate, mp. 128-129C, as pale
yel.l ow. powder. Exanple 12 To et hyl

7- ( 3- et hoxycar bonyl am no- I-pyrrolidinyl)

1- cycloprqgm 7 dd ? t

oxoqui nol i ne-3- car g¥§q§?e° &gg U f%?%ﬁ} %?*ﬁ)é&héoﬁé BBt%E%%?Wh

hydr oxi de &Qjdfd10) @3p? Bbk- g@gocthe m xture is refluxed for 4 hours.
After cooling, the reaction mxture is nmade acidic with acetic acid and

t hen nmade weak al kalHxaeplwi gh pot assi um carbonate. The resultant is
extracted with dichloroethane and the extract is dried, followed by
di still atlng t he soﬁ@eﬁtSuﬁgen5¥@dLm£H£4ﬂ%ﬂxﬁhu9rdﬁi4dmelopeepgue5i&—added

di et hyl et S_the reC|p|tated crystals are filtered to give
7- (3-am né Ylorkiedr ﬁpy jo-4-oxoquinoline-3-carboxylic_acid (1.88

§¥?h°?58p§d)?mn{ﬂ;%re oI (4l MUY Yk i RLLne 3 carboxyt e
piperazine (2.02 g) and the mixture is stlrredrat 150°C for
e 3 hours. After the reaction is completed, the reaction
mixture is concentrated and the obtained residue is purified
by silica-gel column-chromatography (dichloromethane :
methanol = 3 : 1), followed by recrystallization from
ethanol to give 7-(4—mebhyl-1—piperaziny1)—1—cyclopropy1~6—
fluoro-s,B—dimethylwl,4fdihydro-4-oxo§uinoline—3—ca;boXylic
acid (0.05 g), as yellow crystals, m.p. 205-206°C.

Example 5 |
| Starting from suitable materials, the procedure of
the above Examples 1-4 is repeated to give the following
compoundé:

1) 7-(1—Piprazipyl)—1-cyclopropy1-6—fluoro-5,8—
dimethyl—l,4—dihydro-4~okoquinoline~3—carboxylic acid, m.p.
185~187°C, pale yellow needles (recrystallized from
dimethylformamide)

2) 7-{3-Methyl-l-piperazinyl)-l-cyclopropyl—-6-—
fluoro-5,8-dimethyl-1,4~dihydro-4-oxoquinoline-3-carboxylic
acid, m.p.'183—185°c, colorless powder '

3) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6-



yel | ow needl es. 30 June 2005 154 Exanple 13 The procedur e ,pf lis
repeated, via diethyl [N-cyclopropyl-N-[3-(4-mathy|-|-pipengziJﬁéI%;n?Q;85

fl uor o- 2- met hyl - 5- chl or 0-6- ni t rophenyl ] am nonet hyl ene] - nal onate as an

i nt er medi ate conmpound, to give ethyl 7-(4-

met hyl - | - pi perazi nyl)-1-cycl opropyl - 6-fl uoro-5-chl oro- 8-

nmet hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylate, mp. 175- 177C, as yell ow
crystals. Exanple 14 To a sol ution of~ 2-%¥ct opropyl - 6-f | uor o- 7- br ono- 5-

met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (0.58 g) in

N- et hyl - 2-pyrrolidone (5 nm) is added 4-oxopiperidine (0.64 g) and the

m xture is heated at 90C for 20 mnutes. The solvent is distilled off
under reduced pressure. To the resulting residue is added ethanol and the

preci pi tat ed), cxy>s af 31 are, fadst.ar ed)t,020k9e(Ingys) fJIOI.OPéd P (Aot 7- (4-
oxo- | - pi peridinyl)-5-nmethyl-1,4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
(230 ng). B ehent3iy dAnal=dsits Hzor, GLIHBOMRQ4R, Catyd.3 (89 : (4B, &3.,.68.84. ,
5.34; N, 7.82 Found (%9: C, 63.58; H 5.39; N, 7.72 Experinent
(Antimcrobfa? &EHivity 438i(2H0) Arhd=anki HEEr obi 37 ekt (5H & yulof &.198 t est
conpounds gﬁﬂnentioned bel ow was tested by neasuring mnimum inhibitory
concentrati or (hﬁt) by the serial dilution nethod

Example 11 -

The procedure of Example 1 is repeated, via [N-
cyclopropyl—N~[34(4-benzyl—3—methyl—l—piperazinyl)—4—f1uoro—
— 2,S—dimethyl—ﬁ—nitrophenyl]aﬁinomethylene]malonate as an

intermediate compound, to give ethyl 7-{(4-benzyl-3-methyl-1-
piperazinyl)—1-c§clopropylws—flﬁoro-s,8-dimethy1—l,4—
dihydro-4-oxoquinoline-3-carboxylate, m.p. 128-129°C, as
pale yellow powder.
Example 12
| To ethyl 7—(3—ethgxycarbonylamino~1—pyrrolidiny1)—'
1-cyclopropyl-6-fluoro-5,8-dimethyl-1,4-dihydro-4-
oxoquinoline—3-carboxyla£e (130 mg) is added 5 % agueous
potassium hydroxide solution (3.2 ml) and. the mixture is
refluxed for 4 hours. After cooling, the reaction mixture-
is made acidic wifh acetic acid and then made weak alkaline
with potassiumrcarbonate. The resultant is extracted with
' dichloroethane and the extract is dried, followed by
.distillating the solvent under reduced pressure. To the
residue is added diethyl ether and the -precipitated crystals
- are filtered to givé 7-(3-amino-l~pyrrolidinyl)-1-
cyclopropyl—ﬁ-fluoro—s,8—dimethy1—l,4*dihydro~4—okoj
guinoline-3-carboxylic acid (30 mg), m.p. 96-98°C, as pale

yellow needles.



on agar plate [cf. Chenotherapy, 22, 1126-1128 (1974)]. TheB%p $% 8?8?
155 m croorganisns were used in a concentratlon of 1 x 106 “cell nﬁ

660 mu, 0.07-0.16, 100 folds dilution). The results are shown in Table 1.
[ Test conpounds]: 1. 7-(4-Methyl-I-piperazinyl)-1-cycl opropyl - 6-

fl uoro-5, 8-di net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 2.
7-(4-N@thy|-|-piperazinyI)-I-cycIoprop%1-6-
quoro-5-nethyI-I,4-dLhydro-4-oxoquiﬁblsﬁeTS-carboxylic acid 3.
7- (1- Pi perazinyl)-1-cycl opropyl -6-fluoro-5

met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid 4.

7-(3- Anlno | -pyrrolidinyl)-21-cycl opropyl -

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxqu|noI|ne 3-carboxylic acid. 5.
7-(3- thhyl-l-plperazl xaplel 1gycl opropyl -6

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid 6.
7-(3- AninonEthyI-I- pyiheolprdicaguyelofyEBkample 1 is repeated, via

~propyl -6- fluoro 5-nmet hyl -1, 4-di hydr o- 4- ozoqui nol i ne-3- carboxylic acid
hydr ochl or iHe&tRY 7. (bkcmﬁlﬁ@repwét-ﬁy|[3 i4m¢¢thﬂim9ergzmyl) 4- .

cyclopropyl U|noI|ne 3- carboxyllc acid
hydrochlorlcil‘(il transegggﬁjgx hgbﬁﬁrgh%fﬁFﬁP BPERAtRieng 5- net hyl -
1, 4-di hydr%ﬂm'épldnmin%e?ﬁﬁhgéﬂe'?oxﬁﬁévﬂl@ to give ethyl 7-(4-

7- (3- Et hyl am nonet hyl - -pyrrolidinyl)
cycl Opr opy Ime:Hy I+ar-gripeTatiyly1l) ~4-8i BYSh fody PXPRUIId-e-chloro-8-
‘methyl—-1,4-dihydro-4-oxoquinoline~3-carboxylate, m.p. 175-
i,. -177°C, as yellow crystals.
Example 14
To a solution of l-cyclopropyl-6-fluoro-7-bromo-S-
methyl—l,4-dihydro~4—oxoquinoline-chérboxylic.acid (0.58 g)
in N-methyl-2-pyrrolidone (5 ml) is added 4-oxopiperidine
(0.64 g) and the mixture is.heated at 90°C for 20 minutes.
The solvent is distilled off under reduded pressure. To the
resulting residue is added ethanol'and the precipitated
crystals are filtered to give l-cyclopropyl-6-fluoro-7-(4-
, "oxo~lfpiperidiny1)—Sfmethylnl,4—dihydro~4*o#oquinoline—3—
. ‘carboxylic acid (230 mg).
Eiementary Analysis for CqgH; gN,04F
‘Calcd. (%): c; 63.68; H, 5.34; N, 7.82
Found (%): C, 63.58; H, 5.39; N, 7.72
Experiment (Antimicrobial activity in vitro)
The antimicrobial activity of the test compounds
as mentioned below.was tested by measuring minimum
inhibitory concentration (MIC) by the serial diiution method

on agar plate [cf. Chemotherapy, 22, 1126-1128 (1974)]. The



carboxylic acid hydrochloride 30 June 2005 156 10.
7-(1, 4-D azabi cycl o[ 4, 3, 0] nonan-4-yl)-1- 30 June 2005
cycl opropyl - 6-f | uor o- 5- net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
11. 7-(4-Hydroxy-I-piperidinyl)-1-cycl opropyl - 6-
fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 12.
7- (4-Fluoro-1-piperidinyl)-1-cycl opropyl -6
quoro-5-nethyI-1,4-dihydro-4-oxoquirﬁﬂ%ﬁ?eTS-carboxylic acid 13.
7-(3-Am no-4-nethyl -1 -pyrrolidinyl)-1- '
cycl opropyl - 6-fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
(cis form 14. 7-(4-Acetyl-I-piperazinyl)-1-cyclopropyl-6- :
fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 15.
7- ( 3- Met hyl| it nootrgpnisms iwbmy luset- dyichoconcentration of 1 x 10°
propyl - 6-fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid 16.
7- (1- Pi per aSBhY¥E M- £QeP opr&hyiu-6 0. 0T0P 016, 8L00 folds dilution). The '
dinethyl-1,4-di?¥gr$-4-oxo ui nol i ne-3-carboxylic acid 17.

I

7-( 3- Ami no- FEBY B n$H9%N -1y daBdeopy! - 6-
f. 1. uoro-5;8-di - di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 18.
_7-(3-N@thy|é??gkggégé%%é?éIl-cyclopropyl-6 '

R BTy B AR O LR 1 BRI T 10
55- net hyl - 1fIudi by 8 8-dimsddqui-19l4-aehdd 6+ Poyddei sl the-3-carboxylic
| acid | |
éﬁ 2. 7-{4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-S-methyl—l,4~dihydro—é—bxoquinoline—B—carboxylic acid
3. 7-(l—Piperazinyl)-l-cyclopropyl—6—f1uoro—5—
methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid
4. 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6—
fluoro—S—méthyl-l,4~dihydro—4~oxoquinoline-B—carboxylic aciad
5. 7-{3-Methyl-l-piperadzinyl)-l-cyclopropyl-6-
fluoro—S-methyl—l,4—dihydro—4—oxoquinolinev3—carboxylic acid
6. 7-(3-Aminomethyl-l-pyrrolidinyl)-1-cyclo-
propyl-6-fluoro-S~methyl-1,4-dihydro-4-oxoquinoline=-3-
NI carboxylic acid hydrochloride
7. 7-(3-Amino-4-methyl-l-pyrrolidinyl)-1-
cyclopropyl-G-fluqro-S—méthyl—l,4—dihydro—4—oxoquinoline~3-
carboxylic acid hydrochloride (trans form)
8. 7-Morpholino-l-cyclopropyl-6-fluoro-5-methyl-
l,4-dihydro-4-oxoquinoline-3-carboxylic acid
9. 7~(3—Ethylaminomethyl—1“pYrrolidinyl)—l—
cyclopropyl—ﬁ—fluoro—S—methyl—l,4—dihydro—4—oxoquinoline—3—

carboxylic acid hydrochloride



30 June 2005 157 20. 7- (4 thhyl-l-plpera2|nyl) -1- cyclo I di f
| uoro-5-nethyl -1, 4-di hydro-4-oxoqui nol i ne-3-carboxylic acﬁg %%ne 2%05
7-(3-Met hyl -1 - pi perazinyl)-I-cycl opropyl -6, 8-

di fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 22.
7-(3-Am no-I|-pyrrolidinyl)-I-cycl opropyl -6, 8-

di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui %%n9-3-carboxylic acid 23.
7-(4-thhy|-|-piperazinyl)-l-cyclopropgf

chl oro- 6-fl uor o- 8- met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid 24.
7-(1, 4-D azabi cycl o[ 4, 3, 0) nonan-4-yl ) -1 -

cycl opropyl -6, 8-di fl uor o- 5- net hyl =1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic
acid 25. 7-Morpholino-I-cycl opropyl -6, 8-difl uoro-5-

met hyl - |, 4- di hydr o- 4- d&oquindl i rdiRzadriloycybiid,a¢Ddndban-4-yl) -1~

7-(4- Fwdroxy I-plper|2|nyléﬁl cycl opropyl -
6, 8- di f | uor §YSLIRBEARYIrE7L qﬁm%mtéwdq& ﬁcrillhﬁdso-éa@b@qwimlmﬁﬁﬂ.

7- (4- Fl uor o- I-ﬁlge Ld|n¥ é 1- cycl opr opyl - 6, 8-
di f | uor o- 5- & 8Fhydr o- 4- oxoqui nol i ne- 3-car boxyl i c acid 28.
7-(3-t- Butoxycarbonyl

pyrrolidinyl)-1-cycl Oprop;)? %%ﬂ JoroPaPsE LERgPYR) g2 ~cyelopropyl-6-
di hydro- 4- omqulraobu-ﬁ@tﬁyxsarp@aﬂﬂﬁ@pu;do%&@%oﬁ%gh ~carboxylic acid

12. 7—(4-F1uoro—1—p1per1d1nyl)—l~cyclopropyl—6~
£luoro-5-methyl-1,4-dihydro~4-oxoquinoline-3~carboxylic acid
o ' A3. 7—(3—Amino~4—methyl?l—pyrrolidinyl)—1—

cyclopropy1~6—f1uor0~5-methy1—l,4~Qihydr0w4-oxoquinoline—B—
carboxylic acid (cis form)
14. 7—(4—Acétyl-l—pipefaziny1)—1—cyclopropfl—6—
fluoro—sémethyl—l,4-dihydr0“4—oxoquin¢1ine—3—carboxylic acid
15.  7-(3-Methylamino-l-pyrrolidinyl)}-l-cyclo-
propyl~§—f1uofo—5—methyl—1,4—dihydro—4—oxoquinoline-B-
carboxylic acid
16. 7-(l-Piperazinyl)-l-cyclopropyl-6-fluoro-5,8-
dimethyl—l,4~dihydro—4—okoquinoline—3—carbbxylic acid |
| 17. 7-(3-ARmino-l-pyrrolidinyl)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
écid
18. 7-{3-Methyl-l-piperazinyl)-l-cyclopropyl-6—"
_fluoro—S,B—dimethyl~l,4—dihydro—4—oxoquinoline—3—carboxyiic
" acid
19, 7-(1-Piperazinyl)-l-cyclopropyl-6,8-difluoro-

S5-methyl-1,4~dihydro-4-oxoquinoline-3~carboxylic acid



30 June 2005 158 29. 7-(3-Methylam no-I-pyrrolidinyl)-1-cygcla-

propyl -6, 8-di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- %@r%&%ﬁl?goacid
nonohydr ochl ori de 30. 7-(3-Ethylam nonethyl-I|-pyrrolidinyl)-1-

cycl opropyl -6, 8-difluoro-5-nethyl-1,4-di hydro-4-oxo-

qui nol i ne- 3- car boxylic acid nDnohydrochIoride 31.

7-(3-Am no-4-nethyl -1 -pyrrolidinyl)-I- %gz ,

propyl - 6, 8-di f| uor o-5- net hyl - 1, 4- di hydro=4- oxqu|noI|ne 3-. . carboxylic

aci d nonohydrochloride (trans form 32.

7-(3-Am no-4-nethyl -1 -pyrrolidinyl)-1-cycl o-

propyl - 6, 8-di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
nmonohydrochl oride (cis form 33.

7-(4- Acetyl-l-piperaz?ﬁyl)1fuQQMHUMQﬂepybiﬁeBazlnyl) l-cyclopropyl-6,8-

di fl uoro-5- neth | -1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic acid 34.

7- (4- Met hyl © d}f %ﬁ%@?aéngqhgljl(gnguﬁyﬂ@pyp—gxoqu1nol1ne 3-carboxylic

fl uoro-8-ch] or 0- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid 35.

'7-(1- Pi per a2th I) 1 cycl opropyl - 6-f | uor o- 8-

chl or o- 5- net hyl - ydr nol carhaxylic acid
7- ( 3- Ami no- I-pyrroI| ]hnyl )-P1(43cyé| rlogL ngeg’azmy c})i Cyﬁopropyﬁ 6,8~
f1 uor o- 8- chdt Df Du&r dres -hyd thks ¥-1di Vd head o040 car acid 37.
7-(1-Piperazinyl)-1-(2, 4t§:flﬂorophgnyb) Qﬂbéﬁiddfiﬁ% HRERBERYL S

. di fluoro-5-aeidyl -1, 4-di hydro- 4- oxqu|noI|ne 3-carboxylic acid-

‘22._ 7-LB—Amino—l—pyrrolidinyl)—1—cyclopropyl—6,8—
difluoro—S—methyl-l,4—dihydro—4—oxoquino;ine—3~carboxylic
acid |

| 23. 7—(4—Methyl—1-piperazinyl)-1—cyclopropy1-5;

chloro-6—fluoro48—methyl-l,4—dihydro—4—oxoquinoline—3—
carboxylic acid | |

24;' 7-(1,4-Diazabicyclol4,3,0]lnonan-4-yl)-1-
cyclopr0pyl—6;B—difluoro—s—meﬁhylél,4-dihydro—4—
oxoguinoline-3-carboxylic acid

25. 7-Morpholino-l~cyclopropyl=6,8-difluoro-5-
methyl-l,4—dihydro—4—oxoquinoline*B—carboxylic acid

26. 7~(4-Hydroxy-l-piperizinyl)-1- cyclopropyl-
6,8-difluoro- ~5-methyl-1,4-dihydro- 4—oxoqu1nollne 3~

" carboxylic acid

27. 7—(4—Fluoro;l—piperidinyl)-l-cyclopropyl—G,B—
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline~3-carboxylic
acid | - |

28. 7-{3-t-Butoxycarbonylamino-4-methyl-1-
pyrrolidinyl)-l—cyclopropyl~6,8-dif1uoro—5—methyl—l,4—

'dihydro—4-oxoquinoline-3—carboxylic acid (trans form)



30 June 2005 - 159 38. 7- (4 thhyl-l-plpera2|nyl) 1- (2 4- @ | 4910

005

phenyl) -6, 8-di fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carb eY Ic acid
39. 7-(1-Piperazinyl)-I1-(4-hydroxyphenyl)-6, 87

~di fl uoro-5-

met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 40.

7- (4- Met hyl -1 - pi perazinyl)-1-(4-hydroxy-

phenyl) -6, 8-di fl uor o- 5- net hyl - 1, 4- dlhyggg 4- oxoqui nol i ne-3- carboxylic acid
41. 7-(1-Piperazinyl)-Il-ethyl-6,8-difluodro-5-

met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 42.
7-(1-Piperaziny|)-|-(4 fl uor ophenyl) - 6-

fl uoro-5-net hyl -1, 4-di hydr o- 4- oxqu|noI|ne 3-carboxylic acid 43.

7- ( 3- Ami no-

| -pyrrolidinyl)-1-(4

f L uor ophenyl ) - 6- f | uoréd8- 5 ﬁEﬂﬁyﬁethl%m#n&nlrp¥nnai$@lnaﬂnné—C3Cé9rboxyl|c

acid hydrochlorlde 4. 1- Pi perazjn | -vinyl-6,8-difluyoro-5- _
met hyl - 1, 4 PR é 6’%&} oRer @‘3%*’%% iy&ﬁ%*’é’dafa“&“%oqumolme -3-
7- (4- Met hyl

quorophen

acid 46. 3S
3, 8-di net hyl - 7-oxo- 7H pyrido[ 1, 2

N .
%-4? u%%g éd HgﬁyirﬁF%ﬁ?Fﬂ%o 4- oxoqui nol i.ne-- 3- carboxylic
(-

) - 10 (4olvet h)L'{BLEEthéxﬁlz &Né@hﬁjﬂw&ohdmgl) 1-

111, 4] benzoxazi ne-6 arboxyllc acid

47. 7- (4- Metyieyllograpiyneta Bi-aifl udr 625 -4neltHy 4@y, @—dihydro-4-oxo-
phenyl)-6-fl uoro-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-

quinoline-3- carboxyllc acid monohydrochloride

31. 7—(3-Amino—4-methyl—1“pyrrolidiny1j—lrcyplo-
propyl*ﬁ,B—difluqro—s-methyl-l,4—dihydro-4eoxoquinolinEfB—‘ .
carboxylic acid monohydrochloride (trans form)

32. 7-(3-Amino-4-methyl-l-pyrrolidinyl)}-1-cyclo-
propyl-6,8~difluoro-5-methyl-1,4-dihydro-4~oxoquinoline-3-
carboxylic acid monohydrochloride (cis formj

33. 7—(4—Acetyl~14piperazinYl)-l—cyclopropyl-s,a-
difluoro—S—methyl~l,4-dihydro-4—oxoquinolinef3-carboxylic‘
acid . |

34, 7-(A—Methyl-lapiperazinyl)-l—cyclopropyl-6~
fluoro—8-chloro~5-methyl-1,4-dihydro~4-oxoquinoline-3-
carboxylic acid

35. 7-(1l-Piperazinyl)-l-cyclopropyl-6-fluoro—8-
chloro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

36. 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6-
‘fluoro—8—chloro—S—methyl—i,4—dihydro—4—oxoquinoline—3-
carboxylic acid

37. 7-(l1-Piperazinyl)}~-1-(2,4-difluorophenyl)}-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic

acid



carboxylic acid 30 June 2005 160 48.

7-(1-Pi perazinyl)-1-(2,4-difluorophenyl)- 6- 30 June 2005

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid hydrochl oride
49. 7-(3-Am no-|-pyrrolidinyl)-1-(2,4-difluoro- .

phenyl ) -6-fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
hydr ochl orii de [ Test m croorgani sns]: A: -Staphyl ococcus aureus FDA 209P B:
St aphyl ococcus aerugi nosa E-2 30 June- 20836 - - 161 Table 1 Test conpounds
M croorganisns AB 1 0.049 0.78 2 0.195 0.78 3 0.098 0.39. 4 0.098 0.39
5 0.098 0.39 6 0.098 1.56 7 0.195 0.78 8 0.098 - 9 0.195 - 10 0.049 0.78
11 0.049 - : '

38. 7-(4-Methyl-l-piperazinyl)-1-(2,4-difluoro-
phenyl)-6,8-difluoro-5-methyl~-1, 4-dihydro-4-oxoquinoline-3-
carboxylic acid '

39. 7-(1-Piperazinyl}~1-(4-hydroxyphenyl)-6,8-
difluoro—s—methyl;l,4-dihydro—4—oxoquinoline—3—cafboxylic
acid

40. ‘7—(4—Methy1—1—piperazinyl)—1—(4;hydroxy—

- A phenyl)-6,8-difluoro-5-methyl-1, 4-dihydro-4-oxoquinoline-3—
carboxylic acid

41. 7-{1-Piperazinyl)~l-ethyl-6,8-difluoro~5-
methyl-1,4~-dihydro-4-oxoquinoline-3~carboxylic acid

42. 7j(1—Piperaziny1)—l—(4—f1uoropheny1)—6~
fluoro-5-methyl-1,4=dihydro-4-oxoquinoline~3~carboxylic acid

43. 7-(3-Amino-l-pyrrolidinyl)}-1-(4-
fluorophenyl}—6~fluoro—5-methyl—1,4—dihydro—4—oxoquinoline~
3-carboxylic acid hydrochloride

44. 7-(l-Piperazinyl)-l-vinyl-6,8-difluoro—5-

e methyl-1,4~-dihydro-4-oxoquinoline-3~-carboxylic acid

45, 7-{(4-Methyl-l-piperazinyl)~-1-(4-

fluorophenyl)~6~fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-
3-carboxylic acid
46. 38 (;)~10¥(4—Methylul~piperazinyl)—9—fluoro—
3,8-dimethyl~7-0ox0-7H-pyrido[1,2,3-de][1,4]benzoxazine-6-
carboxylic acid
47. 7—(4—Methyl-l;piperazinyl)~1~(2,4—difluorq—'
_phenyl)—6—fluoro—5~methy1—1,4—dihydro—4—oxoquinoline—3—

carboxylic acid



12 0.098 - 13 0.195 0.78 14 0.098 - 15 0.098 0.78 16 0.09§00.§§53§éog.049
0.39 18 0.098 0.78 19 0.098 fj 0.39 | 20 0.098 0.78 21 Cogg™ms - to
be continued 30 June 2005 - 162 Table 1 (Continue) Test conpounds
M croorganisns A B 22 0.024 0.39 23 0.024 - 24 0.098 0.78 25 0.024 . -
26 - 0.012 27 0.098 - 28 i 0.195 - 29 0.195 0.78 30 0.098 - 31 0.195 0.78

- 160 -

- 48. 7-(l-Piperazinyl)-1-(2,4-difluorophenyl)-6-
fluoro~5—methyl~l,4—dihydro-4—oonuinoline-3-carboxylic acid
hydrochloride

49. 7-(3-Rmino~il-pyrrolidinyl)-1-(2,4-difluoro-
phenyl)—6—fluoro—5~methyl—l,4-dihydr6—4—oxoquin01ine—3~
carboxylic acid hydrochloride
[Test microorganisms]:

A: - Staphylococcus aureus FDA 209P

B: Staphyloceoccus aeruginosa E-2°




32 0.098 0.39 33 0.024 - 34 0.098 - 35 0.049 0.39 36 0.04 033% 53 g.098
0.78 38 1 0.195 1.56 39 0.195 0.39 40 0.098 0.78 41 1 0-397¥"E6%99
0.049 0.39 to be continued 30 June 2005 163 Table 1 (Continue) Test
conpounds mcroorganisns A B 43 0.098 0.39 44 0.78 0.78 45 0.195 1.56

46 0.098 1.56 47 0.098 1.56 48 0.098 0.39 49 0.024 0.78 Preparation 1
An injection preparation is prepared fromthe follow ng conponents.
Conponent s Anount - 161

Table 1
Test compounds Micfoorganisms
A | B

1 : : 0.049 0.78

2 | 0.195 § 0.78

3 B 0.098 _ 0.39.

4 ol 0.098 0.39

) 5 ' 0.098 . 0.39 g

6 0.098 | 1.56 |

7 0.195 0.78

8 0.098 -

9 7 0.195 _ -
10 0.049 - ' 0.78
11 - 0.049 _ -
12 0.008 -
13 0.195 0.78
14 0.098 ‘ -
15 0.098 0.78
16 : 0.098 . 0.78
17 0.049 0.39
18 0.098 0.78
19 ' 0.098 0.39
20 0.098 0.78
21 0.098 0.39

— to be continued -



7- (4-Met hyl -1 - pi perazinyl)-1-cycl opropyl - 3 un 5
fl uoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxo qU|noI|ne 3-carboxyl i'C |§ 388

G ucose 250 ng Distilled water for injection g.s. Totally 5 m

7- (4- Met hyl -1 - pi perazinyl)-1-cycl opropyl - 6-fl uor o-

5, 8-di net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid and glucose are
dissolved in distilled water for injectjon, and the solution is added to a
5 m anpoule, which is purged wth ﬁTt*%@éﬁ gas and then subjected to
sterilization at 121C for 15 mnutes to give an injection preparation. 30
June 2005 - 164 Preparation 2 Film coated tablets are prepared fromthe
foll ow ng conponents. Conponents Anount

7-(4- thhyl-l-plpera2|nyI)-I-cycIopropyI

fl uoro-5, 8-di net hyl - Itab gydrqc%mmxaueqU|nollne 3-carboxylic acid 100 g

Avi cel (tr gdepare—of—m-crocrystalline-cellulose manufactured by Asahi
Chemi cal | ndissty @upounds | Japan) 40 g M@ornosgantéms80.g Magnesjum
stearate 2|g TC5 (tradenane of hydruxypr%Py! n:tky!cel!g!csc,

22 0.024 0.39

23 ' 0.024 -

24 | ; 0.098 : 0.78

25 0.024 . -
. 26 P 0.012 -

27 . é 0.098 : -

28 | 0.195 -

29 | 0.195 | 0.78

30 0.098 -

31 " 0.195 " 0.78

32 : © 0.098 . 0.39

33 e ~ 0.024 -

34 0.098 ‘ -

35 0.045 0.39

36 0.049 , 0.39

37 0.098 0.78

38 7 | 0.195% ! 1.56

39 i ~0.195 f 0.39

40 . 0.098 | 0.78 §

41 % 0.39 f 1.56 i

42 i 0.049 E 0.39

- to be continued -~



manuf act ur
gl ycol 600
7- (4- Met hy
5, 8-dineth
starch and
tabl ett ed

(manuf actu

ed by The Shin-Etsu Chem cal Co., Ltd., Japan) 10 Ly | ene

6 3 g Castor oil 40 g Ethanol 40 g 3 Jﬁ%e QBBE

| - | - pi perazinyl)-I-cycl opropyl - 6-fl uoro-

yl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, Avicel, corn
magnesi um stearate are mxed and kneaded and the-nixture IS

using a conventional pounder (R 10 mm) for sugar coating

red by Kikusui Sei.sakusho ¥ ,~ Ltd., Japan). The tablets thus

obtained are coated with a filmcoating agent consisting of TC 5,

pol yet hyl e

ne gl ycol 6000, castor oil and ethanol to give filmcoated

tablets. Preparation 3 An ointnent is prepared fromthe follomﬁng

conponents.

7- (4- Met hy

fl uoro-5, 8-

Purified |
g Bleache

30 June 2005 165 Cowponents Anmount

| -1 - pi per azabyé) i | - cyedraamapy! -
di net hyl - T, 4-di hydr o- 4- oxo- quioline 3-carboxylic acid 2 g

aroH--A—5—¢ B!cachcd heeswax—5—g—Wai-te-vaselinre—88-g—totally 100
i E@é§wﬁﬁm99uﬁﬁﬁe liqyid by heanpngorqanisms
A B
43 | 0.098 0.39
44 0.78 : 0.78
45 0.195 1.56
46 . B 0.098 . 1.56
47 § " 0.098 1.56
i i 0.098 ©0.39
49 | 0.024 0.78

Preparation 1

An injection preparation is prepared from the

following components.

Components Amount

7—-{4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxo

quinoline-3-carboxylic acid 200 mg
Glucose - 250'mg
Distilled water for injectién ‘ g.s.

Totally 5 ml

7-(4-Methyl~l-piperazinyl)-l-cyclopropyl-6-fluoro-
5,8-dimethyl~1,4~dihydro-4-oxoquinoline-3-carboxylic acid

and glucose are dissolved in distilled water for injection,

- and the solution is added to a 5 ml ampoule, which is purged

with nitrogen gas and then subjected to sterilization at

121°C for 15 minutes to give an injection prepération.



thereto are added 7-(4-nethyl-I-piperazinyl)-1-cyclopropyl-s5 june 2005
6- fl uoro-5, 8-di met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxyl'ic aci d,
purified lanolin and while vaseline, and the mxture is heated until it
becones liquid. The mxture is stirred until it is solidified to give an
ointnment. 30 June , 166 CLAIMS 1. A conmpound of the forrmula: R32 X4 / D
| X2 wherein R32 is a | ower al kyl grﬁﬂg' Dis a carboxyl group; X0 is a
hal ogen atom X3 is a hal ogen atom a 4s a hal-ogen .atom 2. A
conpound according to claiml1, which is a nmenber selected fromthe group
consisting of 2-nmethyl-3,4,6-trifluorobenzoic acid; and
2- et hyl - 3-fl uor o- 4, 6- di bronobenzoi ¢ acid. 3. The conpound according to
claiml1, which is 2-methyl-3- fluoro-4, 6-di bronmobenzoi ¢ aci d.
BENZCHETERCCYCLI C CONMPELINE: i ABSTRACT Novel 4-oxoqui nol i ne-3-carboxylic
acid conmpounds of the tornmula: [err]

- Film coated tablets are prepared from the

following components.

Components Amount

7-{4-Methyl-1-piperazinyl)-l-cyclopropyl—6- |
fluoro-5,8~dimethyl-1,4~dihydro-4-oxo '

gquinoline-3~carboxylic acid 100 g
Avicel {tradename of microcrystalline cellulose,
™ manufactured by Asahi Chemical Industry
L .Co., Ltd., Japan} : : 40 g
Corn starch 30 g
Magnesium stearate ) ‘ 2 g
TC-5 (tradename of hydroxypropyl methylcellulose,
manufactured by The Shin-Etsu Chemical Co.,
Ltd., Japan) 10 g
.Polyethylene glycol 6000 3 g
Castor oil : 40 g
Ethanol 40 g

7—(4-Methy1—1—piperazinyl)—l—cYcloéropyl—G—fluoro;
5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic aecid,
Avicel, corn starch and.magnesium stearate are mixed and
kneaded and the mixture is tabletted using a conventional
pounder (R 10 mm) for sugar coating (manufactured by Kikusui
Seisakusho Co., Ltd., Jaban). The tablets thus obtained are
.coated with a film coating agent consisting of TC-5,
polyethylene glycol 6000, castor oil and ethanol to give
£ilm coated tablets.

Preparation 3

An ointment is prepared from the following

components.



wherein R err] is cyclopropyl which may have 1 to 3 substitgﬁnts oé @%kyl
and hal ogen; phenyl which may be substituted by 1 ' to 3 subsfi f48ft &0

al koxy, hal ogen and OH, al kyl which may be substituted by hal ogen,

al kanoyl oxy or OH alkenyl; or thienyl, Rerr] is 5- to 9-nenbered
saturated or unsaturated heterocyclic ring which may be sustituted, R err]
is H alkyl or halogen, Rerr] is alkyl or halogen, Ris H or alkyl,
Rlerr] and Rlerr] may be taken togetﬁéﬂsgo“forn1-CH—CH[err]-C> wherein
Rlerr] is Hor al kyl, and X is hal ogen, provided that Rlerr] and Rl err]
are not simultaneously hal ogen, and that when Rerr] is H Rerr] is
alkyl,. and salts thereof, said conpounds having excellent anti- m crobial
activity and hence being useful as an antimcro- bial agent, and a
pharmaceuti cal céwpgenents containing said conmpound as an agibuft

i ngredient. : ' ,
7-(4-Methyl-l-piperazinyl)~l-cyclopropyl-6-
fluoro-5,8-dimethyl~3, 4-dihydro-4-oxo-

quioline-3-carboxylic acid _ 2 g

" Purified lanolin | | 5lg
Bleached beeswax- | 5 Q
White vaseline _ 88 g
Totally _ . 100 g

Bleached beeswax is made ligquid by heating, and
thereto are added 7-(4-methyl-l-piperazinyl)-l-cyclopropyl~
6—fluor0~5,8—dimethy1—l,4—dihydr0—4—oxoquinoline-3;
carboxylic acid, purified 1énolin and while vaseline, and
the mixtqre is heated until it becomes liqﬁid. The mixture

is stirred until it is solidified to give an ointment.



30 June .

1. A compound of the formula:

R%
X4 D
X2 ! p.C4
wherein R>? is a lower a]kyl group; D is a carboxyl group;

X2 is a halogen atom; X> is a halogen atom; and X* is a
halogen .atom.

2. A compound according to claim 1, which is a member selected
from the group consisting of

2-methyl-3,4,6-trifluorobenzoic acid; and

2-methyl-3-fluoro-4,6-dibromobenzoic acid.

3. The compound according to claim 1, which is 2-methyl-3-
fluoro-4,6-dibromobenzoic acid.
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BENZOHETEROCYCLIC COMPOUNDS

ABSTRACT

Novel 4-oxoquinoline-3-carboxylic acid compounds of

the formula:

(1]

. wherein R! is cyclopropyl which may have 1 to 3 substituents
of alkyl and haioéen; phenyl which may Be substituted by 1
to 3 substituents of alkoxy, halogen and OH; alkyl which may
be substituted by halogen, alkanoyloxy or OH; alkenyl; or
thignyl,-R2 is 5- to 9-membered saturated or unsaturated
heterocyclic ring which may be sustituted, R3 is H, alkfljor
halogen, R? is alkyl or halogen, R is H or alkyl, R* and R3
may be taken together to form —CH-CH,-0- wherein rR3! is H or
r31 '
-alkyl, and X is halogen, ptovided that R3 and R4 are not
simultanéoﬁsly halogen, and that when R3 is H, rR? is alkyl,.
and salts therecf, said éoﬁpounds having excellent anti-
micrebial activity and hence being useful as an antimicro-
bial agent, and a pharmaceutical composition containing said

- compound as an active ingredient.



