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-;present |nven1|on relates to novel antimcrobial benzoheterocyclic

% conpounds ofs

the formula (1): R4 0 X COOR | R2 3 N (1) Ri durer €005RL i s

E a cyclopropy‘ whi ch may be substit ut ed by 1 to 3 of substituents sel ected
- fromthe gréup consisting of a (lower) alkyl and a hal ogen atom a phenyl

- which may<bg: substituted by 1 to 3 of substituents selected fromthe

- group consisting of ‘a (lower) al koxy, a halogen atomand hydroxy on phenyl

ring, a (lower) alkyl which may be substituted by a hal ogen atom a
(1 ower) al kanoyl oxy or hydroxy, a (lower) alkenyl or thienyl, R2 is a 5-

ﬁ to 9- nenbered saturated or unsaturated heterocyclic ring.which nay be

. sustituted, R3 is hydrogen atom a (lower) alkyl, or a hal ogen. atom R4

is a (lower) alkyl or-a halogen atom R i3 hydrogen atomor a (| ower)

~alkyl, RL and R3 may be (BENEAHETER{MYICEICt QOMROUNDShe group - CH CHZ- O R31 |

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII *166166*

The present invention relates to novel
antimicrobial benzoheterocyclic compounds of the

formula [17]:

e
(1]

N

'Al
wherein R! is a cyclopropyl which may be substltuted by 1 to
3 of substltuents selected from ‘the group consxstlng of a
(lower) alkyl and a halogen atom, a phenyl which-may be
substituted by 1 to 3 of sEbstituents selected from the
group éoﬁsisting of a (iower) alkoxy, a-héioéen atom and.

' hydfoxy oh phenyl ring, a (lower) alkyl which may be o
substltuted by a halogen atom, a {lower) alkanoyloxy or
-hydroxy, a (lower) alkenyl or thienyl, R2 1s a 5- to 94‘
mgmbered saturated or unsaturated heterocycllc”rxng which

- may be sustituted, R3 is hydrogen atom, a (lowerj alkyl, or

. d halogen atom, R4 is a {lower) alkyl or a halogen atom, R
is ‘hydrogen atom or a (iower) alkyl, R} and R3 may be taken

togéther to form the group :
. \__
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wherei n R31 i s hydrogen atomor a (l'ower) alkyl, and X is a hal ogen atom
provi ded that R3 and R4 are not sinultaneously hal ogen a?ﬂﬁhu%%d253§t when
R3 is hydrogen atom R4 is a |ower alkyl, and pharnmaceutically acceptable
salts thereof. The benzoheterocyclic conpounds of the -fornmula [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
animals and fish and are also useful?2 as an external antincrobial or
di sinfectant agent for nedical instrunents or the like. Prior art There
are many literatures which disclose 4- oxoquinoline-3-carboxylic acid
‘derivaties useful as anti- bacterial. agents. Anong these literatures,
European Patent Byblication No. 178388 discloses
“1- cycl oprBlASin B petazhndroatirhpdproqei rol (Iwerecar bbikyl i anaicixd idesi vat i ves of
the formyla: 0 1 F COOK %ﬁf@NN&N R3%- Y wherein RL is Hor lower
al kyl , FPIE" REORYI PTRUIAST S04 RamMb)R béngynot rainud tanegashyl | or
an]nonEtrHQLod%ﬂda¥0h§ £hd enat 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 insﬁruments or the 1like.
Prior art
There are many literatures which disclose 4-
oxoguinoline-3-carboxylic acid derivaties useful as anti-
bacterial agents. Among £hese literatures, European Patent
Publicatiqn No. 178388 discloses l-cyclopropyl-7-piperazino-
dihydroquinoline céfboxylic acid derivatives of the formula:

o)
. 1
F COOR

wherein Rl is H or lower alkyl, RZ is H, methyl, p-nitro(or
amiqg)—benzyl, R3 is B, methyl, or aminomethyl, and Y is Cl
or F.

Japanese Patent First Publication (Kokai) No.
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469/ 1987 di scl oses 1-cycl opropyl -di hydroqui nol i ne carboxylic acid
derivatives of the formula: FO F COON N R wherein R is s¥bstyrai@85or
unsubstituted pyrrolidinyl or piperazinyl. WO 8606630 discloses

1-cycl oal kyl -1, 4-di hydr o-4- oxoqui nol i ne-3-carboxylic acid derivatives of
the formula:. O COON Y N J R wherein R is C3-C6 cycloalkyl, Yis
optionally substituted 6-nmenbered aronmatic group. U S. Patent 4,556, 658
di scl oses 7-am no-1I-cycl o- propyl-3-qp5ng|ine carboxylic acid derivatives
of the formula: 0 F COON RAN N :

469/1987 discloses l-cyclopropyl-dihydroquinoline carboxylic

acid derivatives of the formula:

wherein R is substituted or unsubstituted pyrrolidinyl or
piperazinyl.
WO 8606630 discloses 1-cycloalkyl-1,4-dihydro-4-

oxoquinoline-3-carboxylic acid derivatives of the formula:

I
)l

wherein.Rl is C3-C¢ 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:

wherein R! and rR? are each substituted or unsubstituted
alkyl, or both may combine together with N atom to form a 5-

or. 6-membered heterocyclic ring. -



R2~ wherein R and R2 are each substituted or unsubstituted alkyl, or both
may conbi ne together with N atomto forma. 5-"or 6-nenbered heterocyclic
ring. 30 June 2005 - 4 Belgian Patent 899399 di scl oses |Y9¥F|Opé§5 | -7-

pi per azi nyl - di hydr oqui nol i ne carboxylic acid derivatives of’ R la: O
11 P/ COOKRNNA y wherein Ris H, nethyl, or p-nitro(or

am no)-benzyl, RLis H or lower alkyl, and Yis d, F, nethyl. Simlar
1-substituted-7--heterocyclic group-substi- tuted di hydroquinoline
carboxylic acid derivatives are also disclosed in other many |iteratures.
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 formula: R32 X4
D xz X3 wherein R32 is a |ower alkyl group; Dis a carboxyl group;

Belglan Patent 899399 discloses l-cyclopropyl-7-

piperazinyl-dihydroquinoline carboxylic acid derivatives of

the formula:

wherein R is H, methyl, or p-nitro{or amino)-benzyl, Rl is n
or lower aikyl, and Y 1s Cl, F, methyl.

Similar l*substituted—?—ﬁeterocyclic 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 S-position.

Summary of Invention

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

formula:

X4 D
Xz X3

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

2 . . 3 ‘ r-
X* is a halogen atom; X’ is a halogen atom; and X" is a halogen atom.



.X2.1.s..a..hal.ogen.atom. X3 i.s.a.hal.ogen atom..and.X4_is._a halogen atom .30.........

| June 2005 -4a Brief Brief Description of the Invention The object of the '

. present invention is to provide novel benzoheterocyclic compaluns 2005t he

i formula (1] and salts thereof which have excellent antimcrobial activity

and excel l ent absorbability. Another object of the invention is to provide

© a pharmaceutical conposition containing as an active ingredient a conpound

| of the fornula (1] or a pharmaceutigally acceptable salt thereof, which is

i useful for the treatnent of various infectious diseases. These and ot her

| objects of the invention will be. apparent to persons skilled in the art

i fromthe followi ng description. ............. ... ... ........ 30 June 2005 5

. Detailed Description of the Invention The novel benzoheterocyclic conpounds

- of the present imeapti pasdaMR ilbRCoEOENAIBholehl ;8§ Mentioned above and

i i nclude pharnmaceutically acceptabl’'e salts thereof. In the specification,

' the term"a hal ogdfeapbntct jafclthdepréseny iimeenehbar igeto i or i odi ne

atom T rm"a | opropyl which nay be substituted by 1 to 3 of

| subst i t&g"n‘{egl rsge‘*l“é‘@?‘égeﬂg%@ﬂ?e corBApR LD RS shenforepla (Ibwerd al kyl and a

' hal ogen &1vd' draGled@es: I 0 i ch .be substituted by 1 to 3 of

substituents seIegggdﬁh%¥g#?fﬁ%gékgb%ggbﬁgggﬁﬁﬁéogfag.%ﬁ?%ﬁkﬁﬂ: chain or
branchedand excellent absorbability. Another object of the

invention is to provide a pharmaceutical 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.



chain Cl1=C6 al kyl and a hal ogen atom such as cycl opropyl,
2-iodo-I-cycl opropyl, 2,2-dichloro-I- cyclopropyl,

2, 2-di brono- | - cycl opropyl, 2,2,3-trichloro-1- cycl opropyl 30 June 2005

2-nmet hyl -1 --cycl opropyl, 2-ethyl-I-cyclopropyl, 2-propyl-I|-cyclopropyl,
2-butyl-1-cycl opropyl, 2-pentyl-1- cyclopropyl, 2-hexyl-I-cyclopropyl,
2,2-dimethyl-1- cyclopropyl, 2,3-dinmethyl-I|-cyclopropyl, 2,2,3-trinethyl-|-
cycl opropyl, 2-fluoro-3-nethyl-I-cyclopropyl, 2,2-diethyl-I|- cyclopropyl,

2-met hyl - 3- propyl -| -cycl opropyl, and the |like. The term"a (|lower) alkyl"

i ncludes straight chain or branched chain. .Cl-C6 al kyl, such as nethyl,
ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl-, 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 heter Rstdiiledr bagenhpicionmeyf bBre stbstittighed by a (1 ower)

al kyl; a cycl oal kyl; a phenyl (lower) alkyl in which phenyl ring may be
substituted by a | oWf NAVRdXHenzRheE [OCYaRi AocompousdenyE whech may be
substi t ut en _atomor, a . (|l ower | kyl optionally substituted by
1to 3 ofSEEF%agnn@%%gﬁg? ggﬁﬁr%%@l%“gm?eo&éffﬁ%ff?flﬁﬁ@?n%giv?o 3

substit ueahs isel&mﬂ(ﬂhé&h@ﬂbﬁhec&EIyﬂhda@EshﬁiéTHLH@E Rydrexy, an am no

whi ch may be substituted by a (lower) alkyl, a (lower) alkanoyl, a

cycl oal kyl or a (| oWerbheasregytbedoipn,, the téower) hallkgry andm'a hal ogen

atom a (Egg§5gegjéﬁgggiﬁe? 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 C1-Cg alkyl_and a halogen atom, such as cyclopropyl,
2—f1uor071-cyclopropyl, 2—chloro—l—cycloprb§yl, 2~bromo-1-
c&clopf0pyl, 2~iodo-1-cyclopropyl, 2,2-dichloro-1i-
cyclopropyl,.2,2—dibromoFl—Cyclopr0pyl, 2,2,3-trichloro-1-
cyclopropyl, 2—methyl—l~cyclopropyl, 2-ethyl-l-cyclopropyl,
2—propy1—1—cyclopropyl; 2-butyl-l~cyclopropyl, 2-pentyl-1-
cyclopropyl, 2-hexyl-l-cyclopropyl, 2,2-dimethyl-1-
cyclopropyl, 2,3—dimethyl—1—cyclopr0pyl, 2,2,3-trimethyl-1-
cyclopropy}, 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" ihcludes straight chain
or branched chain”Cl—CG alkyl, such as methyl, ethyl,
'prop?l, isopropyl, butyl, tert-butyl, pentyl, hexyl, etc.
The term “a 5- to 9-membered saturated or

unsaturated heterocyclic ring which may be substituted"



~ (1 ower)- al kanoyl..whi.ch may .be.substituted by . 1.to.7._0of . hal.ogen.atons; a. ...

(I ower) al kenyl carbonyl having 1 to 3 substituents selected fromthe group
consisting of a halogen atom and a carboxy; a (lower) al ka0 JameoR905 an
am nocar bonyl which may be substituted by a (lower) alkyl; a

phenyl (I ower) al koxycarboriyl; an am no(l ower)al kanoyl which may be
substituted by a phenyl (I ower) al koxycarbonyl; a (| ower)

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

ani | i nocar bonyl (1 ower)al kyl; an am no which may be substituted by a
(lower) alkyl, a phenyl (lower)alkyl, a (lower) alkoxycarbonyl or a (I|ower)
al kanoyl; hydroxy; a (lower) alkylsulfonyl which my be substituted by 1
to 3 of halogen atons; phthalide; a 2(5H)-furanone which nma.y be
substituted by 1 or 2 of hal ogen atons; a sulfo(lower)al kyl; oxo; a

(1 ower) ah¥o§y; a (lLower) alkenyl; a. halogen atom a

........... enctes a 5- to 9-membriicd spburated OroWBERtuFRERDy| oxy; a

2- oxo- 1, 3- 'éggg et | sC e_substituted b enyl. or a (|l ower)
al kyl; a tgic oéﬁﬁgﬁgngﬁggwghf§b§%¥lPg-ﬂ@ggﬁfgkgﬁegﬁygaﬁﬂﬁnghich may be

. substitut eshiky pherybloalidy ] avphkngh Kylower )(1aawon) inabkydd Prny@r thio,

and includes nore specifically 5- to 9-nenbered saturated or wunsaturated

het er ocycl¥ing imgys bahbehs pitu g dbybst Loweedlipxy, hotBoodr samistd;t went s

sel ected fr.om the rpu consi stin a strai%ht chain or branched chain
hgg c@% a

f
Cl- 06 al ky#hel icy] Yy B8 @ﬁﬁStgtgﬁéﬂylﬂaWﬂ PRERhREA" Pyl ring may be

(lower) alkyl optionally substituted by 1 to 3 of halogen
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)
alkandyl, ﬁ cycloaikyl or a (lower) aikoxycarbonyl, a
(lower) alkoxy and a halogen atom; a (lower) alkynyl; a
(léwer) alkanoyl qhich 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 catboxy; a (lower) alkoxytafb&nyl; an X
.aminoqarbonyl which may be substitutéd by a (lower) algyl; a
-phenyl(1ower)alkoxycarboﬁy1; an amino(lower)aikanoyl-which.
.may be substituted by a bhenyl(lqﬁer)alkoxycafbonyl; a -
“(lower) alkoxycarbonyl(lower)alkyl; a carbbxy(iower)alkyl;
an anilinocarbonyl(lo&er)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) alkyisulfonyl which may be substituted by 1 to 3 of
halogen atoms; phthalide; a 2(SH)~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



substituted by a' straight chain or branched chain Cl--C6 al koxy, nitro or

~amno and the alkyl noiety s a'straight chain or branched chain C1-C6

al kyl; a phenyl in which phenyl ring nay be substituted b p haI%%%g atom
or by a straight chain or branched chain Cl-C6 al kyl which’ nay bé
substituted by 1 to 3 of halogen atons; a pyridyl; an amno which may be
substituted by 1 or 2 substituents selected fromthe group consiting of
hydroxy, a straight chain or branched chain Cl-C6 al kyl, a straight or
branched chain Cl- C6 al kanoyl, a C3-C8 cycloal kyl and a straight chain or
branched chai n (Cl-C6)al koxy-carbonyl?7 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 O -C6 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 nmay be 30 June 2005 8
substi t ut édosgr il alkancoflokal oged-atos 3-ai Stdlainghk tBhai whidh saranched chain
(C2-Co) al enﬁl-cafbonyl substituted by 1 to 3 of hal ogen atons or carboxy;
a strai ghPEchAPHE Pritsdaheneherehm a( C1ows) aladéwy- car bonyl ; an

am nocar bagyl h18Y .bg ,sybsti tut by 1 or 2 of a straight chain or
br anched CFO]ai?] 1-C6 al'kyl 2g(lrjlo(;§1pl;'3adg )é%%'}ﬁ"l%}&ég?‘b%%y MYSERRYCh al koxy

noi ety isbhe stisaiightrechaynppenpr aiichediehad N Ckyes. al kKoery@ Strai ght
chain or branched chain C2-C6 am noal kanoyl which may be substituted by a
phenyl al kBX§eh¥bidhylot bR ch al koxy nmpiety is a straight chain or

branched 83&'?%5?6&%% %%%gxgpecifically 5- to 9-membered 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 C43-Cq
cycloalkyl; a phenylalkyl in which phenyl ring may be
substituted by a ‘straight chéin or branched chain Cy~Cg
alkoxy, nitro or gmino and the alkyl moiety is a straight
_chain or branched chaiﬁ'Cl—Cs alkyl;:; a phenyl in which
phenyl ring may be substituted by a halogen atom or by a
- straight chain or branched. chain Cy-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 Cy-C¢ alkyl, a straight or branched chain Cy-
Cg alkanoyl, a'C3~C8 cycloalkyl and a straight chain or
branched chain (Cl—CG)alkoxy—carbonyl; a straight chain or
- branched chain Cl—Cs alkyl having 1 ﬁo 3 of substituents
selected from the group coﬁsisting of a straight chain or
branehed chain C,-Cg alkoxy group and a halogen atom; a
straight chain or branched chain Cy-Cg alkynyl; a straight

chain or branched chain C;-Cg aikanoyl which may be



- an . al koxycarbonyl al kyl _in._which al koxy and al kyl npieties are straight . .

chain or branched chain O -C6 al koxy and al kyl, respectively; a

| carboxyal kyl in which alkyl nmoiety is a straight chain or 3y aigleedoobain
. C1-C6 al kyl; an anilino-. carbonylalkyl in which alkyl noiety is a

- straight chain or branched chain Cl-C6 al kyl; an am no which may

- be.substi- tuted by 1 or 2 of a straight chain or branched chain d-C6

al kyl, a phenylal kyl in which alkyl noiety is a straight chain or branched

- chain Cl1-C6 al kyl, a straight chain ar, branched. chain

- (C1- C6) al koxy-carbonyl, or a straight chain or branched chain C-C6

~al kanoyl ; hydroxy; a straight chain or branched chain Cl1-C6 al kyl sul fonyl
. which may be substituted by 1 to 3 of hal ogen atons; phthalide; a.2(5H)-
| furanone which. nmay be substituted by 1 or 2 of hal ogen atons; a

TG al kpiBeBRbhead Y R ok fafoden Sidns, £hal ) G PLRgheg, ohai

O0X0, ~a stfal ght ‘chai N 77350 570000, S SR8 7308 e
P branched: ch c —C 1k X 3 Rutla r ed chain
i O -C6 al koxy; a strglzh? % )a %néﬁgg g%aln -%% Egnp apthalogen

- atom a stedi gbloghai atens dlrazlaebedychaﬁlsrtrGZgEB ahdaan eyl exyncﬁeél?: C8
. cycl oal kyl am no; a straight chain or branched chain Cl1-C6 al kylthio; thio;

a 2- oxo- 1c§adPo>(6I1eﬁehﬁWY‘\EHFéﬁ“thy %ambgt:@tmféd whychheay|be or a
strai ght CQﬁth?Eu9e8”§$¢P<: n q% g%%l %%% cgaln or branched chain

C;—Cg alkyl group; a phenylalkoxycarbonyl in which alkoxy
moiety is a straight chain or branched chain C14C6.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 Cy1-Cg alkoxy; .
an alkoxycarbonylalkyl in which alkoky and alkyl moieties
are straight chain or branched chain C,-Cg alkoxy and alkyl,
respectively; a carboxyalkyl in thch alkyl moiety is a
straight chain or bréncped chain C;-Cg alkyl; an anilino-

' carbonYlalkyl in which alkyl moiety is a straight chain.qf
‘branched chain Cl—C6 alkyl; an amino which may be substi-
tuted by 1 or ‘2 of a straight chain or branched chaln Cy—Cg.
'alkyl, a phenylalkyl in which alkyl moxety is a stralght |
chain or branched chain C;-C¢ alkyl, a straight chain or
branched.chain (Cy-Cglalkoxy-carbonyl, or é_straight chain_
or branched chain C;-Cg alkanoyl; hydroxy; a straiéht chain
or branched chain Ct'CG alkylsulfonyl which may be
‘substituted by 1 to 3 of halogen atoms; phthalide; a .-2(SH)-
furanone which may be substituted by 1 or 2 of halagen
atoms; a sulfoalkyl in which alkyl moiety is a straight

chain or branched chain C,-Cg alkyl; 0x0; a straight chain



oxo-1, 3-di oxol enenet hyl am no whi ch may be substituted by phenyl or a
“'strai ght ¢hai n or branched chain Cl-C6 ‘al'kyl suchas; for exanple,

pi perazinyl, piperidinyl, pyrrolidinyl, honopiperazinyl,

nor phol . i no, . t hi onor pholino, 1,2,5,6-tetrahydropyridyl, i%ﬂ(ﬂ%ﬂﬁlﬁPPS

1, 4-di azabi cycl o- [4. 3. O nonan-4-yl, thionorpholino-4-oxide,

t hi onor phol i no- 4, 4-di oxi de, pyrazolidinyl, hexahydropyridazinyl, pyridyl,

thiazolidinyl, 2-thio-I-imdazolidinyl, 2-oxo-I-imdazol- idinyl,

3, 7-di azabi cycl o[ 4. 3. nonan- 3-yl, 4-nmethyl-I- piperazinyl,

4-et hyl - | - pi perazinyl, 4-propyl-I|-piperazinyl, 4-t-butyl-I-piperazinyl,
4-pentyl -1 -pi perazinyl, 4-hexyl-I|- piperazinyl, 3-nethyl-I|-piperazinyl,

3, 4-di met 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 -piperazin- yl, 3-propyl-4-nethyl-I|-pi perazinyl,

2- n- but yl ob- heaﬁqﬂedlehpi¢MUf£n6n¢hk02ypeﬂtsﬂraSQHQthain dhlﬁﬂéﬁahﬁﬁ|
4-fornyl-1- piperazin 4-acetyl -1 -pi perazi nyl, 4- proplonyl-l-plper-
azinyl, 4€hatyryi- QG-EKb@néZ|ﬁymalngﬁén@HWUyh-btpapehaz¢hamn or

4- hexanoy r trifluoroacetyl per.azi nyl ,
4-(B, a, s-%r%??ﬁ%fo%aln #kh%§§6P8ﬁlon§1) £3 % ¢ lloa1§§1amlno, a

..... - - .. straight .chain.oer -branched- chain -Cy-C¢ alkylthio; -thio; a3@-June 2005
10 pi perazinyl, 4-(y,y,y-tr|fluoro-8,B—d|quoro a, a-di fI uoro- .

butyryl) - Qxe'rbeiiakiiomyllenme(talya- ¢ihéhhonapndet yupstipiped dzy rpheaply)

4- (a- bronnacet% %Hﬁ“? gera2| . 4- ga i odoacetyl )-1- Plpera2|gyl

4- (a- | uoPbp? opt G aflﬁVF ed.qhain C;=Cgalky

f1 uor o- a- pkyoy pprara'xgw.hgmétwlw 381 O¥len %k Ont! YREOPEXANS by

s phenyl or a straight chain or branched chain Cy-Cqg élkyl ‘
such as, for example, piperazinyl, piperidinyl,
py;rblidinyl, homopiperazinyl, morpholino, thiomorpholino,
l,2,5,6—tetrahydropyridyl, imidazolyl, 1,4-~diazabicyclo-
[4.3.0)nonan-4-y1, thiomorpﬁolino—4—oxide, thiomorpholino-
4,4-dioxide, pyrazolidinyl, hexahydropyriddzinyl, pyridyl,
thiazolidinyl, 2—thio~1~imidazolidinyi, 2-oxo-l-imidazol-
idinyl, 3,7-diazabicyclo(4.3.0}nonan-3-yl, 4-methyl-1-
piperazinyl, 4-ethyl-l-piperazinyl, 4—§ropy1—l—piperazinyl,
4-t-butyl-l-piperazinyl, 4—pentyl;l—pi§eraziny1, 4-hexyl-1-
piperazinyl, 3-methyl-l-piperazinyl, 3,4-dimethyl~l1-piper-
azinyl, 2,5-dimethyl-l-piperazinyl, 2,4,5-trimethyl-l-piper- -
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(5-phenylpentyl)-l-piperidinyl, 4-({6-phenylhexyl)-1-
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-piperidinyl, 4—diméthylamino-l-
Piperidinyl, 4-methylamino-l-piperidinyl, 3-ethylamino-1-
piperidinyl, 2-propylaminc-l-piperidinyl, 4-n-butylamino-1-
piperidinyl, 3-pentylamino-l-piperidinyl, 4—hexy1amino—l—'
piperidinyl, 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—l~piperidinyl, 4-oxo-1-piperidinyl, 3-oxo-1-
piperidinyl, 3—hydroxy4l¥pyrrolidinyl, 3-amino-l~pyrrolidin-
yl, 2-hydroxy-l-pyrrolidinyl, 2-amino-l-pyrrolidinyl, 3-
methylamino-l-pyrrolidinyl, 3-dimethylamino-l-pyrrolidinyl,
2-ethylamino-l-pyrrolidinyl, 3-propylamino-l-pyrrolidinyl,
2-n-butylamino-l-pyrrolidinyl, 3—peﬁtylamino—1—pyrrolidinyl,
2-hexylamino-l-pyrrolidinyl, 3-diethylamino-l-pyrrolidinyl,

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



- yl, 3-pentanoylam.no-|-pyrrolidinyl.,.2-hexanoyl ami no-1- pyrrolidinyl, ......

- 3-hydroxynet hyl -1 -pyrrolidinyl, 2-(2-hydroxy- ethyl)-1-pyrrolidinyl,
- 3-(3-hydroxypropyl)-1-pyrrolidinyl, 2-(4-hydroxybutyl)-1- @0 rained20gh,
. 3-(5-hydroxypentyl)-1- pyrrolidinyl, 3-(6-hydroxyhexyl)-1-pyrrolidinyl,
- 3--amno- nethyl-Il-pyrrolidinyl, 3-(2-am noethyl)-1-pyrrolidinyl, 2 f

(3-am nopropyl)-1-pyrrolidinyl, 3-(4-am nobutyl)-1- pyrrolidinyl
. 3-(5-am nonentyl)-1-pyrrolidinyl, 3-(6-'am nohexyl)- yrrolldlnyl
. 3-(met hyl ami nonmet hyl )-1- pyrrolidinyt, 16 -
| 3-(2-ethylam noethyl)-1-pyrrolidinyl, 3-(3
i propyl am nopropyl)-1-pyrrolidinyl, 2-(4-n- butylan1nobuty|) 1-pyrrolidinyl,
i 3-(5-penty|aninopentyl)-l-pyrrolidlnyl 3-
¢ (6-hexyl am nohexyl ) -1-pyrrolidinyl, 3-(dinethy|aninonethy|)-
? 1-pyrro|idibguxlami@hHﬂmﬁﬁuﬂpdmiéﬁhylzun+unuﬂybyh)na-1fpyftdﬂnﬂlmyh" 3-
. 3-(N-et hyl - N-n- but{lan1noneth 1{ -pyrrolidin- Y

3- nethylan19ﬁﬂﬂ%ﬂ¥?laﬂl"?m&TBM‘IP b?%?!ﬂq(ﬂWQVWXIS ﬁ%%medl pyrrolidin-
anm nomet hyl . A-f | i
1-pyrroli d|¥1yl 31%% f’ﬂ aarhm(r?l’o 2 B}ﬁ/fﬁorgl “69 81‘?1?/?5’ ‘?i“yno 1=
net hyl am nqss‘,&tﬁa;nllﬁn?m oandraxs,ﬁ\ekhpirmdpyr%tr@am{J(ﬁm 30z 4iydroxy-
: fluoro-1-pyrrolidiny 3- et hyl am nonet hyl - 4- et hyl pyrrolldlnyF

. 4-propyl amm)h'}l-iﬂrmblpwn-yllvpyﬂ@-I'lnxﬁm:ydypropyl) l1-pyrrolidinyl,
: 4-n-butyl am nonet hyl - 2-f |l uorq-1-pyrroljdinyl, gent yl-am no-

| et hyl - 2-n- Mt‘&rlhyldfﬁgir?‘b'ﬂﬂdn}yPYIAOhb&WaEm AokBrAyFr@xypentyl)-1-
Shore BN, IR 80 e Ry By 0 ftene 2008
o methyl-l-pyrrolidinyl, 3-(2-aminoethyl)-l-pyrrolidinyl, 2~
| (3-aminopropyl)-1-pyrrolidinyl, 3-{4-aminobutyl)-1-
pyrrolidinyl, 3-(5-aminopentyl)-l-pyrrolidinyl, 3-(6-
amiﬁohexyl')—1—pyrrolidiny_1, 3-(methylaminomethyl)-1-
pyrrolidinyl, 3-(2-ethylaminoethyl)=-l-pyrrolidinyl, 3-(3¥
propylaminopropyl)-l-pyrrolidinyl, 2-(4fn~buty1aminobutyl)—

B l-pyrrolidinyl, 3-(5-pentylaminopentyl)-l—pyrrolidinyl,_3-:
(6—hexylaminohexy1)—l-pyrrolidiﬁyl, 3-(dimethylaminomethyl)-
l-pyrrolidinyl, 2-(N4methyl-N-ethylaminomethyl)—1-

pyrrolidinyl, 3-(N-ethyl-_N-'n—'bL_l.tylaminomethy1)-1-pyrrol'~ic'1.ix-1.-
vl, 3—methylaminomeﬁhyl-4~methyl—l-py;rolidinyl, 3-methyl-
aminomethyl-4-f1uoro¥l—pyfrolidinyl, 3-methylamino-4-methyl-
l1-pyrrolidinyl, 3-methylamino-4-chloro-l-pyrrolidinyl, 3~
methylaminomethyl—4—chloro—l—pyrrblidinyl, 3-methylamino~4- -
fluoro-l-pyrrolidinyl, 3—ethy;aminomethyl—4—ethyl—l—
‘pyrrolidinyl, 4—propylaminomethyl—2—propyl;l-pyrrolidinyl'
4—n;putylamindméthy1—2—fIUOro—l-pyrrolidihyl, 4—pentylémino—
methyl-z—n-buﬁyl—l—pyrrolidinyl, 4—hexylaminomethy1-2—.

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



et hyl - 1-pyrrolidinyl, 3-hexylam no-4--fluoro-I|-pyr.rolidinyl,
4Bt Ryl -1 - honopi per azi nyl . 4- et hyl - I - homopi per azi nyl, 4=
propyl - | - honopi perazi nyl, 4-n-butyl -|-honopi perazi nyl, 4-

pentyl - 1- honopi per azi nyl, 4-hexyl-1|-honopi perazinyl, 4- 30 June 2005

fornyl - 1- honopi per azi nyl, 4-acetyl-I|-honopi perazinyl, 4-
propi onyl - | - honopi perazi nyl, 4-butyryl-I-honopi perazi nyl, 4-
pent anoyl - 1- honopi per azi nyl, 4-hexanoyl -1 - honopi per azi nyl

2- met hyl - | - hexahydropyri dazyl, 2-ethy]t|-hexahydropyridazyl,

2- propyl - I - hexahydr opyri dazyl, 2-n-butyl-I-hexahydro- pyridazyl,
2- pentyl - | - hexahydr opyri dazyl, 2-hexyl-I- ‘hexahydropyridazyl,
2-fornyl -1 - hexahydropyri dazyl, 2-acetyl- 1-hexahydropyridazyl,.

2- propi onyl -1 - hexahydropyri dazyl, 2- butyryl-1-hexahydropyridazyl,

2- pent anoyl)-,| 4hgx vig 125 nayhsi; hexahy Ldazyl,
2-|[r119thyl-l>5"|-l p§raz§P¥g§ﬁ§N?y£%g?ﬁ¥F-%?%§$§§0?¥h¥%ypf 2-p?g§§¥5+-9 Y

pyrazol i dieylyl-2-pybudyidimplyr azakidiayino-2-pensdyb-1-pyrybazal ki nyl ,
2-hexyl -1 -pyrazolidinyl, 2-fornyl-I- pyrazolidinyl,
2-acetyl - <Pl éridheRPpicryszdpivdny -4 thydy i apohdplingrazinyl, 4~

2- but | Hr bl RSt 2ROyl - L sl - .
2-hgxé;gyﬁ{- -E??gggﬁééﬁéﬁﬁ%% %?Efggﬁ%t?%ﬁx}gﬁgﬁéé%éfﬂéﬁé égﬁéfh§lnorphollno,

3- et hy| noipehelyl -DehoRep PFed i Phol h&es1 -3~Rokeh Yhaminhghi ng.
3-pentyl - 5-net hyl - norppolino, 3-hexyl-5-ethyl norpholino, 3-am nonethy. |
nor phol i ndCr8YAel nypaeR rearaziylydor phate g -12hendy mamazény et &yl nor phol i no,
3-propy!ankgoqgth Lgpr hol.i no, 3-n.30 June 2005 18 ) _
butylanlnéhephypﬁ%rph%§%?ﬁipgfﬁﬁéﬁ¥§rdﬁﬁW&#é?ﬁy}rﬁﬁﬁﬂﬁﬂﬁeﬁﬁ?lnyl' 4

- pentanoyl—l-homopiperazinyl, 4-hexanoyl-l-homopiperazinyl,
2-methyl-l-hexahydropyridazyl, 2-ethyl-l-hexahydropyridazyl,
2-propyl-l-hexahydropyridazyl, 2-n-butyl-l-hexahydro-
pyridazyl, 2—pentyl—l—hexahydropyriaazyl, 2-hexyl-1-
hexahydropyridazyl, 2-formyl-l-hexahydropyridazyl, 2—ace£y1—
l-hexahydropyridaéyl, 2—propionyl-l—hexahydropyridazyl, 2- .
butyryl-l-hexahydropyridazyl, 2-pentanoyl-l-hexahydro-
pyridazyl, 2-hexanoyl-l-hexahydropyridazyl, 2—metﬁyl—lf
pyrazolidinyl, 2—ethyi—l—pyrazolidinyl, 2-propyl-1-
pyrazolidinyl, 2-n-butyl-l-pyrazolidinyl, 2-pentyl-1-
pyrazolidinyl, 2—hexyl—l—pyrazolidinyl, 2-formyl-1-
pyrazolidinyl, 2-acetyl-l-pyrazolidinyl, 2-propionyl-1l-
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-S-methyl-
morpholino, 3-hexyl-S-ethylmorpholino, 3-aminomethyl-

morpholino, 3-methylaminomethylmorpholino, 2-ethylamino-

methylmorpholino, 3-propylaminomethylmorpholino, 3-n-



-.3--hexyl-am-nonet hyl nor phol.i-no,--3-{2-met hyl am-noet-hyl.}y--norpholino; e

3- (3- net hyl am nopr opyl ) nor phol i no, 3-(4- nethylaninobutyl)nnrphol|no
2- (5- net hyl am nopentyl ) - norpholino, 3-(6-nethylam nohexyl )3rdpin® 2865
4-15-met hyl - 2- oxo-1|, 3-di oxol en-4-yl ) et hyl -1 -pi perazinyl, 4-(5-tert-butyl-
2- 0x0- 1, 3-di oxol en-4-yl ) et hyl -1 - pi perazi nyl, 4-(5-phenyl -

0x0-1, 3-di oxol en-4-yl ) et hyl - I - pi perazi nyl, 4-(2-o0ko-1, 3-

di oxol en- 4-yl ) net hyl -1 - pi perazi nyl, 3-(5- nethyl-2-oxo-1,3-

di oxol en-4-yl ) met. hyl am no- I-pyrrolrdﬂﬂyk, 4- (5- et hyl - 2- oxo-

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

oxo- 1, 3-di oxol en-4-yl ) met hyl am nonor phol i no, 3, 5-di net hyl -1- pi perazi nyl,
3, 3-di nmet hyl -1 - pi perazi nyl, 4-acetyl-3-nethyl - '

1-pi perazinyl,.3-ethyl-I-piperazinyl, 3-ethyl-4-nethyl-1- piperazinyl,
3-trifluor mmtyhyhihomwmrwbhao ( fﬂ-l!:(élh(ﬁylaﬁihb’rhétﬂy]ﬁdoﬁ@halﬁ.ﬂdl

3-net hyl t hi o-1-pi perazinyl, 4- nethylthio-I-piperazinyl,

3-et hy. Ithu%*ﬂexyulaémqmqﬁnylrr@mhethm,t rﬁ-drinmphbﬂwnoethyl)—

. 4-fluoro-| - r|d|n I erazin 3-chl oro-I| - pi perazin
3 an no- 4+ FRIGRBLRSH, 17 G Ry Eam s pRis AR BhR R e sl Lyl

3- ani no- 4- mmmémlaom{mkdo%ﬂthé 21 (3 %tfx#!’c'?rﬂan» &c@q&'-d' nyl, 3-

am no- 4- hydr oxy- | - pi peri‘dinyl, 3-am no- pyr rol’i di nyl,

4- benzyl - BﬂWBmMpﬂahepl1&m&ﬁmdvhblaﬂzﬁéhuxy1)mﬂEbhoyiM@rthBhﬁ@thyl 2-
3-chl or onet hyl nor phol i no, 4--oxo-.1- piperidinyl, 3-oxo-I-piperidinyl,
2- oxo- | - pi (&9 &vﬁyﬁ1°§Pl%ﬂﬂﬁﬁwﬂéﬁﬁhhwannHlPﬁrsyFﬂbltd4T$ﬂ tert-butyl-

g ENIJSE gil/caroggﬁy'/éﬁ?]h%’félt%l JJPJ'T?"‘ ehivi-1 "plperazmﬂ_l - g'e'ngwg'_

S oxo~1l,3-dioxolen-4-yl)methyl-l-piperazinyl, 4-(2-ok%o-1,3~-
dioxolen-4-yl)methyl-l-piperazinyl, 3—(S—m§thy1-2-oxo—l,3-
dioxolen-4~yl)methylamino—l—pyrrolidinyl, 4-(S5-methyl-2-oxo-
1,3-dioxolen—-4-yl)methylamino~l-piperidinyl, 3—(5—phenyl¥2—
ox0-1,3-dioxolen-4-yl)methylaminomorpholino, 3,5-dimethyl-1-
piperazinyl, 3;3—éimethyl4l—piperazinyl, 4~acetyl-3-methyl-
l—piperazinyl,'3~ethy1—1—§iperazinyl} 3-ethyl-4-methyl-1~
piperazinyl, 3-trifluoromethyl-l-piperazinyl, 3-(fluoro-
methyl)-l-piperazinyl, 3-methylthio-l-piperazinyl, 4-
methylthio-l-piperazinyl, 3-ethylthio41—piperazinyl,.3—
methylthiomorpholino, 4-fluoro-l-piperidinyl, 3-fluoro-1-
piperazinyl, 3-chloro-l-piperazinyl, 3-amino-4—fluord?l—
pyrrolidinyl, 3—amino~4-hydroxy—l—pyrrolidinyl, 3-amino-4-
methoxy-l-pyrrolidinyl, 3-amino—4—fluoro-l-piperidinyl, 3-
amino-4~hydroxy-l-piperidinyl, 3-amino-4-methyl-1-
pyrrolidinyl, 4-benzyl-3-methyl-l-piperazinyl, 3-fluoro-
meﬁhylmorpholino, 3-chloromethylmorpholino, 4-oxo-1-
piperidinyl, 3—oxo—l—piperidinyl, 2-oxo—1—pi§eridinyl, 3-

acetylaminomethyl-l-pyrrolidinyl, 3-(N-ethyl-N-acetylamino)-



pyrrolidinyl, 3-ethylam nomethyl-I-pyrrolidinyl, 4-cyclo-
BT opyl ani no- I-p|pera2|nyl S”EyCToprbpyréﬁihO"T-pyrrodeThJ”yT““"'”“

4- cycl opent yl am no- I-plpera2|nyl 4- cycl ohexyl am no- 1 - PRI aZindYbeo

3-cycl ohept yl am no- I-pyrrolldlnyl . 4-cycl o- octyl am no- |-p|perldlny?
4-cycl opropyl am no- 1 - pi peridi nyl, 3 cycl opr opyl am nonor phol i no,
4-thio-I-piperidinyl, 3-thio- 1-piperazinyl, 3-thiondrpholino,

4-cycl opropyl am nonet hyl -1 - pi perazi nyl,

3- cyclopropylanlnonethyl-l-pyrrolldlqy ,_ 4-

cycl opropyl am nonet hyl - | - pi peri di nyl ,”3-cycl opropyl am no- net hyl nor phol i no,

4- (2-cycl opentyl am noet hyl ) - 1- plpera2|nyl,
4- ( 3-cycl ohexyl am nopropyl ) - 1- pi perazi nyl, 3-(4-cycl obutyl -
am nobutyl)-1-pyrrolidinyl, 4-(5-cyclooctylam nopentyl)-1- piperidinyl,

4- (6-cycl m _nohexyl.) mpr phol i no, 3- acety| am nonet hyl - 1- pyrrolldlnyl
4-( 2- proplﬁkgﬁgiﬁin8§fﬁ@ng14§iplaeFaEY?Rﬂyca‘bO“Ylaml”°m8thyl" -

4- ( 3- but yry} a8 1neRk ;;@yla 1RI1RGS hQ @e/ exangé[rrolldlne%

pent anoyl am nobut yl j nor phol 1"'no, am nop %yl% 9? plpera2|nyl

3- ( 6- acet ywaspnemexyl) - ﬂ_r;payzfal’zﬁhydl, ny-l-cycﬁ-dpm'opylamlno l-pyrrolidin-
acetyl - N- et hyl am no) net hy I-I-plgera2|nyl 4- (N-cycl opropyl -
N- acet yl an ho)4mseisy PPR L pRAramgedi nyfpem?(wﬂhoﬂyewbmﬁmlamno 1-

anlnonethygg ék%?139PaZ§Q¥cﬂd% % Hgg __qg@g@gkaglpOFtkwdgycll_plperidinyI,

3- ( 3- propoxycar bonyl'am n

3-(4- pentyidﬁg&é&hh@nyLéﬁﬂdHﬂ@uhyh) 1—&&616§rb§ym¥h1néLifblper1d1nyl,
hexyl oxycar bonyl am nopentyl)-1-pyrrolidinyl, 4-(6-t-butoxy-
carbonyleuﬁTﬂﬁﬂ%@ﬂrppilﬁm{nﬂmmzphyu1n@r(¢¢ﬁh4buﬂomypaxtdnn&l,Na—thio—

et-hyl am nopet.h rrolidinyl, 3-(N-t-Dbutoxycarbonyl-N
SthY QL 3’?%21n9¥ tﬁiom%rpholgno, 4-cycl gpropylgklnomethyl 1=

30 June 2c¥¥¥é¥%zlnyl, 3-cyclopropylaminomethyl-1-pyrrolidinyl, 4-
cyclopropylaminomethyl-l-piperidinyl, 3-cyclopropylamino-
methylmorpholino, 4—(2—cyclopentylamin6ethyl)-l—piperazinyl,
4~-(3-cyclohexylaminopropyl)—-1l-piperazinyl, 3-(4-cyclobutyl-
.aminobutyl)—l—pyrrolidinyl, 4—(5—cyclooctyiaminopentyl)—l—
piperidinyl, 4-(6-cyclopropylaminohexyl)morpholino, 3—
acetylaminomethyl-l-pyrrolidinyl, 4-(2-propionylaminoethyl)-
;-piperazinyl, 4-(3-butyrylaminopropyl)-l-piperidinyl, 3-(4-
penﬁanoylaminobutyl)morpholino, 4-(S—hexanoylaminopentylj—1—
piperazinyl, 3-(6-acetylaminohexyl)-1l-pyrrolidinyl, 4-(N-
acetyl—N-ethyiamino)methyl—l-piperazinyl, 4-(N-cyclopropyl-
N-acetylamino)methyl-l1-pyrrolidinyil, 4-(methoxyqarbonyl—
aminomethyl)-l-piperazinyl, 4—(2—ethoxycarbony1aminoethyl)—
l-piperidinyl, 3-(3-propoxycarbonylaminopropyl)morpholino,
3-(4-pentyloxycarbonylaminobutyl)-1-pyrrolidinyl, 3-(5-
hexyloxycarbonylaminopentyl)—l-pyrrolidinyl,‘4~(6rt—butoxy~
carbanylaminohexyl)~1—piperazinYl, 3-(N-t-butoxycarbonyl-N-

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



methylaninonet hyl )-i-pyrrolidinyl, 3((-N-t-butoxycarbonyl-N-

cycl opropyl am nonet hyl ) - 1- pyrrol i di nyl, 4-(N nethoxy-

car bonyl - N-cycl opropyl am nonet hyl ) - 1- pi perazi nyl “and 4- (N 30 June 2005 .

pr opoxycar bonyl - N-cycl ohexyl am nonmet hyl ) - 1-pi peridinyl. The term"a 5- to
9- nenbered saturated or unsaturated heterocyclic ring which may be
substituted" also includes the group represented by the fornula: Ra -N N
- Rb Rc wherein Ra is hydrogen atomor a (lower) alkyl, Rb is hydrogen
atom a (lower), alkyl, a (lower) alkaypyl, a phenyl(lower)alkyl, or a

2- 0x0- -], 3-di oxol enenet hyl which is substituted by a (lower) alkyl, and Rc
is hydrogen atomor a (lower) alkyl; the group represented”by.the fornula:
RI -NO1 ~Re wherein Rd is hydrogen atomor a (lower) alkyl, and R is
hydrogen atomor a (lower) alkyl; the group represented by t he fornula Rf

-N Rg wh mk fo g - % b
g enRithyRhnk Rofdy /129 Bglf?gll{?%ﬁg t? Q\? Utt?) Xyg }PS’“}SJCTNTune 2005

. substituents selected from'the*group co
21 cyclopropylamlnomethyl)—l—pg;rolldlnyl, 4-(N-methoxy-

carbonyl-N—cyclopropylaminomethyl)-l-piperazinyl‘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 (lower) alkyl, a (lower) alkanoyl, a
phenyl(lowe;)alkyl, or a 2-oxo-l,3-dioxolenemethyl which is
substituted by a (lower) alkyl, and RS is.hydrégeﬁ atom-or a
(lower) alkyl; the greup represented by the formula: |
rG | |
-N. O
\__4;Re.
wherein K9 is hydrogen atom or a (lower) alkyl, and R?'is
hydrogen atom or a (lower).alkyl; tﬁe group répresented by

‘the formula:

Pl

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

substituents selected from the group consiting of a (-lower)



al kyl and a (.l ower) al koxycarbonyl, or a am no(lower)al kyl which may be
“substituted by 1 or 2 substituents selected fromthe group consisting of a’
(lower) alkyl and a (lower) al koxycarbonyl, Rg is hydrogeuﬁ?tﬁp1ogog

(lower) alkyl; the group represented by the formula: R 7
wherein Rh is hydrogen atomor a (lower.) alkyl, Rl is hydrogen atom
hydr oxy, a hal ogen atomor oxo, and R is hydrogen atomor a (| ower)
al kly; and the like. The term "a cycl oal’kyl ™ includes C3-C8 cycl oal kyl

such as cyclopropyl, cyclobutyl, cyclagpentyl, cyclohexyl, cycloheptyl or
cycl ooctyl. The term "a phenyl (Iomeﬁy'alkyl in which phenyl ring may be
substituted by a (lower) al koxy, nitro or am no" includes phenylal kyl in

whi ch phenyl ring may be substituted by a straight chain or branched chain
Cl -C6 al koxy, nitro or amno and the alkyl nmoiety is a straight chain or
branched ﬁg % C6 al kyl, such as benzyl, 2-phenylethyl, 1-phenyl-

et hyl , %n pﬁ/l(1°¥eﬁﬁeﬂ§7\“bﬁ¥‘§ﬁfb°1‘>'11df’ﬁe~% r@m@(&r?@ﬁynal@zhw

5-pheny|p@ﬂlgﬁim%yﬁﬂ§@L%Q%§¥Lt?§ thh¥b ? th 1tu t%g%%%ﬁfyggthoxybenzyl’

3- et hoxybenzyl , propoxybenzy oxy enzy xybenzyl ,
2- hexyloxybemzyﬁe,gﬁbupﬂdbhebeazyé,oéemuhbabemzyikyfléﬂa Robesgyi
2- anlnobegz'§(/0X Z-rbéa qethgxyphgn | )yethyl, 1-(3- ethoxyphenyl)ethyl 3-(2 30
June 2005 yca Y 1s hydrogen atom or a (lower) alkyl; the
group represented by the formula:
rh
-N ri.
RJ
wherein RP 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.

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

The term "a phenyl (lower) alkyl in which phenyl
ting 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, 1,l1-dimethyl-2-phenyl-
ethyl, 5-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-aminobenzyl, 2-aminobenzyl, 2-

(4-methoxyphenyl)ethyl, 1-(3-ethoxyphenyl)ethyl, 3-(2-



. --..22 . _propoxyphenyl ) propyl.'4-(4-n-butoxyphenyl)butyl 5-(2-. . . .

- nitrophenyl ) pentyl or6-(3-am nophenyl )hexyl. The term "a phenyl mhiéhuﬁﬁQMWWMM

~ be substituted by a halogen atomor a (lower) alkyl which 3myoune 2005
. substituted by 1 to 3 of hal ogen atons” includes phenyl in which phenyl
: ring may be substituted by a hal ogen atomor by a straight chain or
" branched chain Cl-C6 al kyl which may be substituted by 1 to 3 of hal ogen
atons, such as phenyl, 4-fluorophenyl, 3-bronophenyl, 2-chlorophenyl,
4-i odophenyl, 4-nmethyl phenyl, 3-ethylphenyl, 2-propyl phenyl,
4- n- butyl phenyl, 3-pentyl phenyl, 2-hexyl phenyl, 4-trifl uoronethyl phenyl,
i 3-(2- chloroethyl)phenyl, 2-(3,3-ditbronopropyl)phenyl, 4-(4-
- chl orobutyl .)phenyl, 3-(5-iodopen.tyl)phenyl, 4-(6-fluoro hexyl)phenyl,
+2-(1,2,2-trifluoroethyl)phenyl or 4-(2,2,2-- trifluoroethyl)phenyl. The
~term"a (lq | kvl ving.l to of substituents selected fromthe
_group cOnsiéﬁ%@ﬁfﬁﬁﬁ%ﬁyg?%& , 1'aﬁ—égT?ﬁPW&ﬁﬁgﬁhﬁﬁyfb%“Eﬁﬁﬁﬂ%iﬂﬁfed by a

(1 ower) al kyi & rdbhenv® | kan@yl 3- a (| ower)
- al koxycar bonyl ,éb a {I ﬁmg%t)ﬁa:%ﬁogy(gn%“?ﬁéﬁ%gggzbgg%lrﬁﬂ i ncl udes a straight
. chain or branched ch@ha €inC8'aalpkyghyhawtiing hayobd fbstsituieidt yonks sel ect ed

' fromthe gro consi sting of hydroxy, an am no which nmay be substituted by
"1 or 2 subsR3iqREN StovePEE ddoMesin aHey hrduishcBagi ke | srPsoTi tatedr Avght . '

D O LS Bl i AL N LS Seggened ohe
ring may be substituted by a halogen atom or by a straight
‘chain or branched chain Cy-Cg alkyl which may be substitﬁted
} 9 by 1 to 3 of halogen atoms, such as phenyl, 4-fluorophenyl,
3-bromo§henyl, 2-chlorophenyl, 4-iodophenyl, 4—methylphenyl,
3-ethylphenyl, 2-propylphenyl, 4-n-butylphenyl, 3-pentyl-...
phenyl, 2-hexylphenyl, 4-!’:.r'i'fluoromethylpheﬁy_l, 3—(2—_
chloroethyl)phenyl, 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-
trifluorocethyl)phenyl. '
The term "a (lower) alkyl having 1 to 3 of
:1; substituents selécted’fromlthe 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 amstraight.chain or
branched chain C;-Cg alkyl, a straight chain or branched

]

!

l haj - .

l chain C,-Cg alkanoyl, a C3—C8 cycloalkyl and a straight
{

|



23 chain or branched chain (Cl-C6)al koxy-carbonyl; a straight chain or

“branched c¢hain Cl-C6 al koxy "‘and a hal ogen atom  such~as hyroxymet hyl-,

2- hydroxyet hyl, 1-hyroxyethyl, 3- hydroxypropyl, 4-hydroxybu{y|,

5- hyr oxypentyl , 6-hydroxy- hexyl, 3-chl oropropyl, brononettfune 2005
2-fluoroethyl, 4- chlorobutyl, 3-fluoropentyl, 2,3-dichlorohexyl, 2,2, 2-
trifluoroethyl, trifluoronmethyl, am nonethyl, 2-am noethyl, = 1-am noethyl,
3-am nopropyl, 4-am nobutyl, 5-am nopentyl, 6- am nohexyl,

3-di et hyl am nopr opyl , . 2- et hyl am noet hyl , 4- propyl am nobut yl,

5-n- but yl am nopentyl, 6-pentyl am noheXyl; nethyl am nonet hyl,

di et hyl am nonet hyl , 2-di propyl am noethyl, 1-di-n-butyl am noethyl,

3-di pentyl am nopropyl , 4-di hexyl - am nobutyl, N-nethyl-N-ethylam nonethyl,
N net hyl - N- propyl am nonet hyl , net hoxynet hyl , et hoxymet hyl, 2-propoxy-

et hyl, 3-butoxypropyl, 4-pentyloxybutyl, 5-hexyloxypentyl, 6-methoxyhexyl,
propoxymet§hain cat hargebéy|chadrhexyFoxyalietdyycarbonyy} adar swansighy! |
acetylaninqgﬁfhyl, Z-EroganoyL- am noet hyl, 3-butyryl am nopropyl,

4- pent anoyt XhithSBuyphcBed Hladio ¢h afs nbbertyy pndea sl g9 emiateexy| |

propanoyl afii d¥p-2 MBLAYL y ndedmet Yl_an |,, 2-hexanoyl am noet hyl, N-acetyl -
N- et hyl am norreatshyP, N?”znic%t yl - N g?]ﬁg?)g#npynhgr%et ﬁyF,Yth%%@f%h - 5

N-cycl opr omd aoxiypooey hy | 4 -Hyddoiybyel Dpromyrasypeney hyl 6-hydroxy-
cyclopropylanlnonethﬁl, 2-cycl obut yl am noet hyl, 3-cycl o- pentyl am nopropyl,
| - cycl opr dWA¥ani AGERRYTOPRERlc| BBPBRYEthwdni Roél hyt oe timy nopropy! | .

N Sy o HBIPARARY Y 1 P Blnc DEP'Y) AUARRERENL 4y P ¥ 201! am mohexyl
trifluorocethyl, trifluoromethyl, aminomethyl, 2~aminoethyl,
l-aminoethyl, 3—émindpropyl,-4—aminobutyl, S-aminopentyl, 6-—
aminohexyl, 3-dimethylaminopropyl, 2~ethylaminoethyl, 4-
propylaminobutyl, 5-n-butylaminopentyl, 6-pentylaminohexyl,
methylaminomethyl, diethylaminomethyl, 2-dipropylaminoethyl,
l1-di-n-butylaminoethyl, 3-dipentylaminopropyl, 4—dihexyl—
aminobutyl, N-methyl-N-ethylaminomethyl, N-methyl-N-
propylaminomethyl, methoxymethyl, ethoxymethyl, 2-pr0poxy—
ethyl, 3-butoxypropyl, 4-pentyloxybutyl, S5-hexyloxypentyl,
6~-methoxyhexyl, propoxymetyl, l-ethoxyethyl, 2-hexyloxy-
ethyl, formylaminomethyl, acetylaminomethyl,'2—propanoyl—
aminoethyl, 3-butyrylaminopropyl, {-pentanoylaminobutyl, 5-
hexanoylaminopentyl, 6-acetylaminohexyl, propanoylamino-
methyl, l-acetylaminoethyl, 2—hexanoylamiﬁoethyl, 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-
aminocethyl, aminopropyl, 4~cyclohexylaminobutyl, S5-cyclo-

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



-.24 _cyclopropyl am nomet hyl.,. N-ethyl - N-cycl opropyl am nanet hyl ,
nmet hoxycar bonyl am nonet hyl , 2-et hoxycar bonyl am noet hyl,. 3-
pr opoxycar bonyl am nopropyl, 4-t-butoxycarbonyl am nobutyl, 530 June 2005
pent yl oxycar bonyl am nopentyl, 6-hexyl oxycarbonyl am nohexyl ,

t - but oxycar bonyl am nonet hyl , 2-t-but oxycar bonyl am noet hyl ,

1-t-but oxycar bonyl am noet hyl , N-t-but oxycarbonyl - N-net hyl - am nonet hyl ,

N-t - but oxycar bonyl - N- et hyl am nonet hyl or N-t-

but oxycar bonyl - N-cycl o. propyl am nonethyf .. The term"a (Il ower) al kanoyl

whi ch may be substituted by 1 to 7 of hal ogen atons" includes a straight
chain or branched chain Cl-C6 al kanoyl which may be substituted by 1 to 7
of hal ogen atoms, such as fornyl, acetyl, propionyl, butyryl, pentanoyl, -
hexanoyl, a,a.,a -trd- fluoroacetyl, B, B B

Lo A LLYOLATRIRAIA v KNl aprapiaminae st

: a-brOWDaCeh&kho&begBaﬁfiy indardt iy Qr 0dRx9BY E bodylaminoethyl, 3-
i fluoro-a-fluoropropiony 6- f | uor ohexanoyl or 4-chl oro- pentanoyl

3,3, 3-tri f IRFPropropirbayy L amireop rapyn a4(¢1hm§pyya¢kbnn&ha@nbghytylunﬂ-ng 1to 3
substituents selected fromthe. rouE consisting of a halogen atomand a

carboxy” i RANGAESXECRI PARYIAMICHCRES! - bt AN LaxY eHERpY Llaminohexy,
(2 P2 KROBEALRaDUbn PN b b0 3 1 SURBKLLLAIN R 1aREhSELIA [ om the

group consisting ogen atomand a car

3- carboxyaQFykamkoxgcsabb@yybdiﬁhetdyucfﬁ*ﬂubut@ﬁ?&éﬁbﬂnyl-u—methyl—
3- car boxy- 2, 3-di bronpacryl oyl , 4-carboxycrotonoyl, 4-carboxyi socrotonoyl,
5- car boxy- SWB@ﬁﬂéﬁbyP B- %EbQﬁpqycﬁrQQﬂﬂhﬂbﬂZD&Samlnomethyl 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 C1-Cg alkanoyl which may be
substltuted by 1 to 7 of halogen atoms, such as formyl,
acetyl, proplonyl, butyryl, pentanoyl, hexanoyl, a,a,a ~tri-
fluoroacetyl, 8,8,8 ~trifluoro-a,a-difluoropropionyl, y,vry -,
trifluoro—e,s—difluoro-a,u—difluorobutyryl, a,a—dichloro—
acetyl, a~bromoacetyl, a-iodoacetyl, g-fluoropropienyl, B—
fluoro—-a- fluoroprop10ny1 6-fluorohexanoyl or 4-chloro-
pentanoyl, 3,3,3-trifluoropropionyl.

The term "a (lower) alkenylcarbonyl having 1.to 3
substituents selected from.the.group consisting of a halogen
atom and a carboxy" includes a straight chain or branched |
chain (Co—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-



25 hexenoyl, 4-carboxy-3-fluorocrotonoyl or 5-carboxy-3, 4-

“di chl' or'6-3- hexenoyl™. "The term"a (lower) alkoxycarbonyl" -incl udes a
strai ght chain or branched chain (Cl-C6)al koxy-carbonyl, %qu as .05

met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, isoprop c%ﬁ%oﬁ?l,

but oxycar bonyl , tert-butoxycarbonyl, pentyloxycarbonyl or

hexyl oxycarbonyl. The term "an am nocar bonyl which nmay be substituted by a
(lower) al kyl™ includes am nocarbonyl which my be substituted by 1 or 2
of a straight chain or branched chain Cl1-C6 al kyl, such as carbanoyl,

met hyl ami nocar bonyl, et hyl ani nocarbd¥I-, - pr opyl ani nocar bonyl ,

n- but yl am no- carbonyl, pentyl am nocarbonyl, hexyl am nocarbonyl, dinethyl -
am nocar bonyl , di et hyl am nocar bonyl, di propyl am nocar bonyl ,

di pentyl am nocar bonyl, di hexyl am nocarbonyl, N nethyl -

propyl am nocar bonyl, N-nethyl-N-tert-butylam nocarbonyl or

N- et hyl - Nhseetnplydmi AveartsenyB - £ er dagrahichay Lphengt ¢ & overy)-ad kexycar bonyl "

i ncl udes henyl al ko arbonyl in which alkoxy noiety is a straight chain
or branchéﬁ'gﬁglﬁ 81§%%$Q% Qoxy, such as benzyl oxycar bonyl, '

2- phenyl et hoxycar boayl ,. dmphgnyl &t P Yl r.opoxycar bonyl
4- phenyl but oxycar bonyl , ‘ { 1, Ydlﬁ%ﬁﬁ lk%?? %gﬁé %hogﬁgﬁ{ on%

5- phenyl perttraligiy- cnarm@nyb;aﬁe@hﬁnykhﬂxytgxygaébmayy¢ciﬂbony1, _

2- met hyl - 3- phenyl - propoxycarbonyl. The term "an am no(l ower) al kanoyl which

may be . such as me hoxycarbonyl, ethoxycarbonyl propoxycarbonyl,
1sopropoxycarbonyl, butoxycarbonyl, tert-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;1~Cg alkyl, such as carbamoyl, methylaminocarbonyl,
ethylaminocarbony;,-propylaminocarbonyl, n-butylamino-
carbonyl, pentylaminocarbonyl, hexylaminocarbonyl, &imethyl-
aminocarbonyl, diethylaminocarbonyl, dipropylaminécarbonyl/
dipentylaminocarbonyl, dihexylaminocarbonyl, N-methyl-N-

' "propylaminocarbonyl, N—methyl—N—tert-butylaminocarbonyl or
N-ethyl~N-pentylaminocarbonyl.

The term'"a.phenyl(lower)alkqucarbonyl" includes
phenylalkoxycarbonyl in which alkoxy moiety is a straight
chain or branched chain C,-Cg alkoxy, such as
benzyloxycarbonyl,'prhenylethoxycatbonyl, l-phenylethoxy-
carbonyl, 3-phenylpropoxycarbonyl, 4—phenylbutoxycarbohyl,
1;l—dimethyl—z—phenylethoxycarbonyl, S-phenylpentyloxy-
carbonyl, 6-phenylhexyloxycarbonyl or 2-methyl-3-phenyl-
propoxycarbonyl.

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



30 June..2005  -..26. .. substituted by a phenyl (I ower)al koxycarbonyl " includes.....

. a straight chain or branched chain C2-C6 am noal kanoyl which my be

. substituted by a phenyl al koxycarbonyl in which al koxy noiety junea2906ai ght
¢ chain or branched chain Cl-C6 al koxy, such as 2-am noacetyl,

! 3-am nopropi onyl, 4-am nobutyryl, 5- am nopentanoyl, 6-am nohexanoyl,

~ 2-benzyl oxycar bonyl am no- acetyl, 2-(2-phenyl ethoxycarbonyl am no). acetyl,

2-(3-. phenyl propoxycar bonyl am no) acetyl, 3-(4-phenyl butoxy-

. car bonyl am no) propi onyl, 4-(1, 1-di net I-2 phenyl et hoxy-

car bonyl am no) butyryl , 5 (5- phenyl penfyl oxycar bonyl - ami no) pent anoyl ,

é 6-(6-pheny|hexyloxycarbonylan1no)hexanoyl or
. 2-(2-net hyl - 3- phenyl propoxycar bonyl am no) acetyl. The term"a (I ower)

and al kyl

al koxycar bonyl (1 ower)al kyl " i ncludes al koxycarbonyl al kyl in which al koxy
noi efies are a straight chain or branched chaln Cl- C6 al koxy

and al kyl , SPRebHttakby asprenyk(laverdaikaxyranponEt hyncludes a
et hoxycar bggyéﬁéatyéﬁal%iss& DR RA0 Rath ) & i ABRKWan S QP OPY!

4- but oxycar bon xycar

6- hexyl oxyﬁafbwyé&wcwtutadnw @W@bﬁﬂﬂ&ﬁ%MWn?i mthc-mhxwl propyl,
3- et hoxycar bonyl propyl or 4-ethoxy- carbon . The term™"a

car boxy (| omet$ty kid "a istckides Chﬂmﬁbawyatky¢hed1qManohcgfﬂylakhﬂﬂndl| s a
strai ght chaln or _bragnched chain Cl-C6 al k such S carboxynethyl 2-

. car boxyet h§1SP 2% A HIRPFRERGY L - £ @RBoRY BAt Y1'5 carhBRYY E Rty I

6- Carboxyh§%¥ﬁopénéﬁﬂ%@quglgﬂinoﬁ%i%ﬁ%&thQyéeééyloxycarbonylamlno-

acetyl, 2- (2—phenylethoxycarbonylamlno)acetyl, 2-(3—- .
phenylpropoxycarbonylamino)acetyl, 3-(4-phenylbutoxy-
carbonylamino)propionyl} 4—(1,1-dimethyl—z—phenylethoxy-
carbonylamino)butyryl, S-(S-phenylpentyloxycarbonyl-
amino)pentanoyl, 6-(6-phenylhexyloxycarbonylamino)hexanoyl
" or 2-(2-methy1-3—phénylpropoxycarbonylamino)écetyl.

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

- carbonylpropyl, 4-butoxycarbonylbutyl, S—pentyloxycarbonyl-
pentyl, 6-hexyloxycarbonylhexyl, 2—methoxycarbony1ethyl, 3-
methoxycarbonylpropyl, 3 —~ethoxycarbonylpropyl or 4-ethoxy-

carbonybutyl.

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

pentyl, 6-cérboxyhexy1, l-carboxyethyl, 1,1-dimethyl-2-



30 June 2005 - 27 carboxyethyl or 2-nethy|-3-carboxypropy|. The term "an
ani | i nocar bonyl (1 ower)al kyl " includes ~anitinocarbonylalkyl in which-altkyl
noiety is a straight chain or branched chain Cl1-C6 al kyl, such as anilino-
car bonyl met hyl , . 2-ani | i nocaronyl et hyl, 1-anilinocarbonyi - ¥ Wpne 2005

3-ani | i nocar bonyl propyl ,: 4-ani|inocarbony|buty|, 5- anilinocarbonyl pentyl,
6- ani | i nocar bonyl hexyl, 1,1-dinmethyl- 2-anilinocarbonyl eEhyl or

2- met hyl - 3-ani | i nocar bonyl propyl. The term "an am no which may be
substituted by a (lower) alkyl, a (lower) al kanoyl, a (I|ower)

al koxycarbonyl or a phenyl (I ower)a kyl = includes am no which may be
substituted by 1 or 2 of a straight chain or branched chain Cl1-C6 al kyl, a
straight chain or branched chain Cl-C6 al kanoyl, a straight chain or
branched chai n (Cl-C6)al koxy- carbonyl or a phenyl al kyl in which al kyl

noiety is a straight chain or branched chain Cl1-C6 al kyl, such as am no,

net hyl am nerbet et ve, 2phepyy) BMH-RA.bbx Psadyani no, pentyl - ani no,
hexyl am no, di et hyl am no, diethylam no, di-n- propylam no, '
di - n- but yl am no, diTﬁ@nttylranfm ardihi@xoyhamm ( LoNemphByl 1 N- badiutddsam no,

N- net hyl ntylaman e N | am ng, acetyl am no, fornylanlno
proplonylgﬁgﬁogglﬁ;g Fi o %oy péhfﬁno%f%ﬁnqﬁfetﬁekénSyF&ﬁ?fﬂPt N- et hyl -

acetylanlﬁba1ﬁ+dﬁquanNhEBOEhQﬂYRQh 0a1k§f““§®@h‘@ébHBYEY$o ani no,
N n- propyl - N- pent anoyl am no, - N- hexanoyl ani no,  net hoxycr bonyl ani no,
ettoxycarBéﬁ@¢%¥ﬁmﬂ$hypno@o&yckwdﬁmaybnyaamhyi tl-lauti @ X yio aa bissvyy 13 no,
pentleXyCEht¥”“q anlllnocarbonylpropyl, 4-anilinocarbonylbutyl, S-
anilinocarbonylpentyl, 6—anilinocarbony1hexy1, l,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
C,1-Cg alkyl, a straight chain or branched chain Cy-Cg
alkanoyl, a straight chain or branched chain (Cl—Cs)alkoxy—
carbonyl or a phenylalkyl in which alkyl moiety is a
straight chain or branched chain C,-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,.N—methyl—N—
‘acetylamino, N-ethyl-N-propionylamino, N-methyl-N-butyryl-
amino, N—n—propyl—N—pgp;gnoylamino, N-ethyl-N-hexanoylamino,
methoxycrbonylamino, ethoxycarbonylamino, propoxycarbonyl-

amino, t-butoxycarbonylamino, pentyloxycarbonylamino,



'butoxyéarbdﬁyfaﬁ{hd N-t butoxy car

......... .30 _June 2005 28 - _hexyl.oxycarbonyl.am. no,.
onyl - N- met hyl am no,

N-t - but oxycar bonyl - N- et hyl am no, N t-butoxycarbonyl - N-benz3g amin®0,2005
benzyl am no, (2-phenyl- ethyl)am no, (1-phenylethyl)am no,

(3- phenyl propyl ) am no, (4-phenyl butyl)am no, (5-phenylpentyl)am no or (, 6-

- phenyl hexyl )am no. The term "a 2(5H)-furanone which nmay be substituted by

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

1 or 2 of hal ogen atons" includes 2(5H)- furanone which nmay be substituted
by 1 or 2 of hal ogen = atons, such aa_%@SH)-furanon-S-yl, 3, 4-di br ono- 2( 5H) -
furanon-5-yl, 3, 4-dichloro-2(5H)-furanon-5-yl, 3-chl oro- -

2(5H) - furanon-5-yl, 4-fluoro-2(5H)-furanon--5-yl1 or 3-iodo-

" includes sul foal kyl in

- whi ch al kyl noiety is a straight chain or brahched chain C1-C6 al kyl, such

as sul fone oet.h ulfo ethyl, 3-sulfo ropyl 4- sulfobutyl
5- sulfopenke%ba8§gu?¥99"4% Po'1g3t?ﬁ¥ﬁ§FH9PY%a§£ﬂ9() Hylbugpxy=-

2- met hyl - 3cathbApi ORYhe thylRG i hET M- Al | which nay be
substituted by 1pto 3 of hal ogen ato Iﬁhggﬁg% %éygggtralgﬁFln%ha n or
branched cleabntGiyChriadripl-sbbanyl amiticGhbeRyy DemisaIPStipukRgiby 1 to 3 of
hal ogen at ons, _such as nethyl - sul fonyl, ethylsul fonyl, i sopropyl sul fonyl,
n- butyIsuIFﬁﬁyp)aﬁéﬂ?yl@Umﬁﬁﬁyﬂethbkymgubﬁoh?fthHYInmmm@nnmhybsufonyI 2.

11007 0 Y1301 9RY 5 RSP PRV AASRN b findis S

phenylhexyl)amino.

The term "a 2(5H)~furancone which may be
substituted by 1 or 2 of halogen atoms" includes 2(5R)-
furanone which may be substituted by 1 or 2 of halogen
atoms, such as 2(5H)-furanon-5~yl, 3,4-dibromo-2(5H)-<
furaﬁon—s—yl, 3,4-dichloro-2(5H)~furanon-5-yl, 3-chloro—.
2(5H)~- furanon 5—yl, 4-fluoro-2(5H)~ furanon- 5-yl or 3-iodo-
2(5H) furanon-5-yl.

The term “a sﬁ;fo(lower)alkyl" includes sulfoalkyl
in which alkyl moiety is a straight chain or brahched éhéin
C;-Cg alkyl, such as sulfomethyl, 2-sulfoethyl, l-sulfo-
ethyl, 3—su1fopropyl, 4-sulfobutyl, S-sulfopentyl, 6-sulfo-
hexyl,_l,1—dimethyl—2-sulfoethyl or 2—methy1—3—sulfoprop§1;

The term "a (lower) alkylsulfonyl which may be

'subétituted by 1 to 3 of'halogen-atoms“ includes a straight
chain or branched chain C;-C¢ alkylsulfonyl which'ﬁay be
substitdteﬁ by 1 to 3 of halogen atoms, such as methyl-
sulfonyl, ethylsulfonyl, isopropylsulfonyl, n-butylsulfonyl,
pentylsulfonyl( hekylsulfonyl, trifluoromethylsufonyl, 2-
fluoroethylsulfonyl, 3-fluoropropylsulfonyl, 4,4,4-tri-

fluorobutylsulfonyl, 5-chloropentylsulfonyl, 6-bromohexyl-



fl uorobutyl sul fonyl, 5-chloropentyl sul fonyl, 6- bronDhexyI 30 June 2005 29

‘sulfronyl”,” 6-i odohexytsul fonyl, 2, 2- dlfluoroethylsulfonyl

2, 3-di br onopr opyl sul f onyl . The term"a (lower) al koxy" |ncludes a ralght
chain or branched chain Cl-C6 al koxy, such as nethoxy, etﬁ%xy”’ Féééxy,

i sopropoxy, butoxy, tert-butoxy., pentyloxy or hexyloxy. The term"a

(1 ower) al kanoyl oxy" includes a straight chain or branched chain C2-C6

al kanoyl oxy, such as acetyl oxy, propionyloxy, butyryloxy, isobutyryl oxy,
pent a- noyl oxy or hexanoyl oxy. The term"a (| ower)al kenyl" includes a
straight chain or branched chain C2-@% -al kenyl, such as vinyl, allyl,
2-butenyl, 3-butenyl, 1-nmethylallyl, 2-pentenyl or 2- hexenyl. The term"a
(lower) al kynyl"™ includes a straight chain or branched chain C2-C6

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

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

2- - 0x0- 1, 3sull by Bnerbhhe st faRy 1 ez, MQ%&hB%@&ﬁysuﬁ% ?1 gr a (lower)

al kyl " |ncludes 2-oxo- 1, 3- dloxolenenethyl whi ch be substituted by
phenyl - or #&r3 s‘?%%’i‘@i‘?ﬁpf@ﬁaiwlﬁonmlanched chain Cl- CG al'kyl, such as-(5-
neth.yl-z-oxo I, 3-dix F ), et h (5-tert-butyl-2-oxo-

1, 3- di oxol en- 4-yl ) met HéﬁyF ?%&?XY 31BFLYHT R SAFapE ket hyl |

(2-oxo-1, %ﬂamo&emﬂnﬁh&mﬁwm CQSCEeaﬁtkﬁélxy 848r as methoxy,
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy., pentyloxy
of hexyloxy.

The term "a (lower) alkanoyloxy" includes a
straight chain or branched chain C,-Cg alkanoyloxy, such as
acetyloxy, pfopionyloxy, butyryloxy,-isobutyryloxy, penta-
noyloxy or hexanoyloxy. |

The term "a (lower) alkenyl" includes a straight
chain or branched chain C2—C6 alkenyl, such as vinyl, allyl,
2-butenyl, 3-butenyl, l-methylallyl, 2-pentenyl or 2- |
hexenyl.

The term "a (lower) alkynyl" 1nc1udes a straight
chaln or branched chain C,-Cg alkynyl, such as ethynyl, 2~
propynyl, 2-butynyl, 3-butynyl, l-methyl-2-propynyl, 2- |
pentynyl or 2-hexynyl. |

The term “a 2-oxo-1,3-dioxolenemethyl which may be
substituted by phenyl or a (lower) alkyl" includes 2-oxo-
1,3-dioxolenemethyl which may be substituted by'phenyl“or a
straight chain or branched chain Cy-Cg alkyl, such as (5-
methyl-z—oxo—l,3-dioxolen—4-yl)methyl, (5-tert-butyl-2-oxo-
l,BJdioxoien—4—yl)methyl, (5—phenyl-é—oxo—l,3—dioxolen~4-
yl)methyl, (2~oxo-l,3—dioxolen-4-y1)methfl, (5—pentyi~2?oxo—

1,3—dioxolen—44yl)methy1, (5-hexyl-2~ox0-1,3-dioxolen~4~-yl)-



......................................... %gne

- propyl - 2-oxo-1, 3-di oxol en-4-yl )methyl. The term"a _

© 2-0x0-1, 3-di oxol enenet hyl am no whi ch may be substituted by phenyl or a

. (lower) alkyl"™ includes 2- oxo-I, 3-di oxol enenet hyl ami no whi ch may be

 substituted by phenyl or a straight chain or branched chain Cl1-C6 al kyl,

' such as (5-nethyl-2-oxo-I, 3-di oxol en=43%17) et hyl ami no, (5-

- tert-butyl -2-o0xo0-1, 3-di oxol en-4-yl) et hyl ai ni no, (5-phenyl -2-

oxo- |, 3-di oxol en-4-yl ) nmet hyl am no, (2-oxo-I, 3-di oxol en-4- yl)nethyl am no,

- (S-pentyl -2-oxo0-1, 3-di oxol en-4-yl ) et hyl - am no,

( S- hexyl - 2- oxo- 1, 3-di oxol en-4-yl ) net hyl am no, (5- .

et hyl - 2- ox8€Eh31di 6%0¢ Ela2yxaet hitdivdenor - b prtoppl o2~ (5-

oxo- 1, 3-di -4-yl ) nethyl.am no. The term"a cycl oal kyl am no" i ncl udes

C3-C8 cyc%§§F§$lgn¥ﬁ%ﬁﬁéugﬁ°é§1€96ffﬁﬁlﬂﬁf@dﬁino, cycl obut yl ami no,

i cycl opentyl am no, cyshohexyl agi po,. cvelpl am ng .or. _ cycl ooutyl am no.

~ The term"a (lower) alkylthio" ingfﬁdggpgﬁ§%¥gfé%ﬁé{Qﬂﬁﬁmﬁ¥8rwa%%ched chain

Cl- C6 al kymeli be suicét o twat byl phesyl &t hyl(1Bkds ) RIGEMIt Bihe1 ubsoPsOPY! thi o,

butylthio, tert butylthio, penthylthio or hexylthio. The term"a phenyl.

whi ch may BECSUbITHARTenspethyianinoivikihs may Uentsitselicoted byom the group
consi stingpRbngy 61 Oé’\es!’t)raalllg%%xXha?n hal Fahe Eagr%!?anidn @/l(-j-rczlel?gl,phenyl ring

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-
oxo—l,3-dio£olen-4-yl)methylamiho, (2—0xo-l,3—diokolen-4—
-yl)methylamino,'(S-pentyl-24oxo-l,3—dioxolen—4—y1)methyl-
amino, (5-hexyl-2-oxo~1,3-dioxolen-4-yl)methylamino, (5-
ethyl-z—okq-l,3-d;oxolen-4~yl)methylamino, or {(S-propyl-2-
©0x0-1,3-dioxolen~4-yl)methylamino.
| The term "“a cycléalkylamino“ inciudes C3-Cqg
ICycloalkylamino, such as cyciopropylamino, cyclobutylamino,
cyclopentylamino, cyclohexylamino, cycloheptylamino or
cyclooctylamino.

The term “"a (lower) alkylthio" includes a straight
chain or branched chain Cy-Cg alkylthio, such és methylﬁhio,
ethylthio, propylthio, isoéropylthio, butylthio, tert-
butylthio, penthylthio or hexylthio.

The term "a phenyl which may be substituted by 1

to 3 of substituen;s selected from ﬁhe group consisting of a
(lower) alkoxy, a halogen atém aﬁd hydroxy on phenyl ring"
includes phenyl which may be substituted by 1 to 3 of

substituents selected from the group consisting of a



- includes 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 hal ogen atom and hydr oxyo arugghenyls ri ng,
such as phenyl, 4-nethoxy- phenyl, 3-ethoxyphenyl, 2-propoxyphenyl,

4-n- but oxyphenyl, 3-pentyl oxyphenyl, 2-hexyl oxyphenyl .,

3, 4-di net hoxyphenyl, 2,4, 6-trinmethoxypher.yl, 2-fluorophenyl,

4-fl uorophenyl, 3- chlorophenyl, 4-chlorophenyl, 4-bronophenyl,
2-iodoohenyl, 2,4-difluorophenyl, 2,84-difluorophenyl, 3,4-difluorophenyl,
2, 5-di fl uorophenyl, 2,4-difllorophenyl, 2,6-dibronophenyl,
2,4,6-trifluorophenyl,. 3,4,6-trichlorophenyl, 4-fluoro-2- nethoxyphenyl,
2-fl uor o- 4- hydr oxyphenyl, 2-hydroxyphenyl, 3- hydroxyphenyl S

4- hydr oxyphenyl , 2, 3-di hydroxyphenyl, 2, 4- di hydroxyphenyl or

2,4,6-tri Bygg . ~fh (Io a mhlch nay be substltuted
by a hal ogen a &ﬁ?ggx 8&é§5£§§§?noyéﬁfy 8%?” A2, in addition

to the ab@vwrmmn@raedxw eMepNe @) K in as§&{ Al gk Gl . 19F D anched chai n
Cl-C6 al kyl which is substituted by f to 3 of subs |tuents &6t ed from

the grouphe®nsi stietgosy rhe mal 0gerp ratpory pioe st disghit-baBak Ppigdny Hr anched

chain C2- §qﬂ§} QLLRAXX, Or dro ch as _ hydroxynet hyl, 2-hydroxyethyl,

1- hydr oxyet g’% gro § p %¥PE§BY%ijJtFPme hpywplsaent yl |

6- hydr oxyhexyd - tr&me@th?Q@éﬂW' 12@1‘%’3‘?8@%}%’)}1’ 9t Horo ﬁ%ﬁ’ A%Chl orobutyl ’

3- fluoropentyl, d|fluoronethyl di rohexyl %rl | uor oet hyl

trifl uorogﬁ&qupheayéuyhﬁ«@h@idgﬁenja- 4-bromophenyl, 2- 1odophenyl,
2,4~difluorophenyl, 2,6-difluorophenyl, 3,4-difluorophenyl,
2,5~difluorophenyl, 2,4-dichlorophenyl, 2,6-dibromophenyl,
2,4,6-trifluorophenyl, 3,4,6—trichlofophenyl, 4-fluoro-2-
methoxyphenyl, 2~fluoro-4-hydroxyphenyl, 2—hydroxyphenyl 3-
hydroxyphenyl, 4- —hydroxyphenyl, 2,3~ dlhydroxyphenyl, 2 4-di-
hydroxyphenyl or 2 4,6- trlhydroxyphenyl

The term "a (lower) alkyl which may be substituted

by a halogen atom, a (lowér) alkanoyloxy or hydroxy®

-

includes, in addiﬁion to the'above—medtioned (lower) alkyl,
.a straight -chain or.branched chain C,-Cg alkyl which is
substituted by 1 to 3 of substituents selected from the
group consisting of a halogen atom, a straight chain or
branched chain C,-Cg alkanoyloxy or hydroxy, such as
hydroxymethyl, 2-hydroxyethyl, l-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~
trifiuoioethyl, trifluoromethyl, acetyloxymethyl, 2- |
propionyloxyethyi, 3-butyryloxypropyl, 4-pentanoyloxybutyl,

5=hexanoyloxypentyl, 6-acetyloxyhexyl, propanoyloxymethyl,



‘propi onyl oxyethyl, 3-butyryl oxypropyl, 4-pentanoyt-oxybutyl

5- hexanoyl oxypentyl , 6-acetyl oxyhexyl, propanoyl oxynethyl, 30 June 2005 32
1- - acet yi oxyet hyl, .2-acetyl oxyethyl or 2-hexanoyl oxyet hyl .30 T‘thec@ﬁﬂéunds
of the present invention of the above general formula (1) can be prepared

by various pro.cesses and preferably prepared, for exanple, by the

processes as shown in the follow ng reaction schenes. 30 June 2005 33

[ Reaction schenme-1] R4 R4 X COOH X COX3 | Halogenation | R21 3 X2 RR@ 3
X2 R3 (21 [3] O RSCH2COOR6 (4) X-L&M(6 R21 X2 R3 [5] 4 0 1) Renoval of
RS X R/ yCOOR6 2) R7-CHOR8 R21 \ | X2 CH \ORg R3 R7 [6]

l-acetyloxyethyl, 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 thé

processes as shown in the following reaction schemes.



[7). R4 11 R-NH2 [8] x.C OOOR6 Cyclization R21 3 X2 NHRI R [9] R4 R4 O
O:;3;ilcOOR6 Hydrolysis X COON R3 R1L [la] [la"]. ................ .. 30
June 2005 34 wherein R, R2, R3 R4 and X are as defined abomee R3bsi s a

hal ogen atomor the R2 2 5 group (Ris as defined above), Ris a group of
the fornmula: -COR10 10 (wherein Ris a (lower) alkyl) or a group of the
formula: --COOR11 (wherein R11 is a (lower) alkyl), R6 is a (lower) alkyl,
R7 is a group of the R1.2 formula: -N 13 (wherein R12 and R13 are each a
(lower) R alkyl) or a (lower) al koxy, 3X2-and X3 ai e each a hal ogen atom

R8 and RO are each a (lower) alkyl. The hal ogenati on of the conmpound [2) is
carried :

[Reaction scheme-I)

r4 R4
X COOH - X cox3
Halogenation
g2 g ) > g2 %2
. 3
(2] {3]
o _
s ¢ -4 ” /,RS
R2CH,COOR® (4] X c-cu_
6
5 ‘iln COOR
2! 2
R X
I3
(5]
| 5 R |
1) Removal of R X o coor®
~
2 OR8 \\H//
' Rl r?' x2 CH
$\OR9 R3 ’7
(6] . R
[7]
. . 4
1 R® | 6
R™-NH, (8] X C._ - _COOR Cyclization
> - ' >
r2' ; x?2 NHR!
T :
(9]
r4 r4
o

6 .
COOR Hydrolysis y COOH

V



—out- --by r e-a-c-t--i---'ng wi-t-h: a-hal ogenat i---n-g------a-ge nt i-p ___{.__.he..._p.r. esence.-or---absence of a ...

sol vent. The sol vent includes aromatic hydro- carbons such as benzene,
t ol uene and xyl ene, hal ogenated hydrocarbons such as di chl 39 ofuneh2085
chl orof orm and carbon tetrachloride, ethers such as di oxane,
tetrahydrofuran and diethyl ether, dinethylformamde (DW), dinethyl
sul foxide. (DVSO , and the like. The hal ogenati ng agent may be any

. conventional hal ogenati ng agents whi ch can convert hydroxy. in carboxy
group into a halogen atom and include¥f for exanple, thionyl chloride,
- phosphorus oxychl oride, phosphorus oxybrom de, phosphorus pentachl oride,
- phosphorus pentabrom de, and the |ike. The anobunts of the conpound [2]

j .

and the hal ogenating agent are not particularly limted, but in case. of
usi ng no solvent, the hal ogenating agent is wusually used in a |arge excess

amount,  andhenetask® ofRUsiRIgRYaanal Xente ddh@ebahogensdddag r@dent Ls usually
used in an 30 June 2005 35 agount of | east 1 nole, preferably 2 to 4
nol es, per N2LOABN kM tAHe thgnBSUBKOYR] (R“THe readef med eruergt,urRé asd t he

reacti on peri f ti e not partigglarly Limjgd either, but the
reaction ig gg% I3Ec§§??%ﬁm88P'afcéBtedﬁﬁ?ﬁFbPeR% 1§ rorhle¥8Mt enper at ur e

to around 2QRE1H 06 ag)ﬁfgug,oo@i gHgeg?ﬂlﬂaa:bqqéboglhowl?eﬁéﬂe gleacti on between

t he conpound [3) and conmpound I's carried ou i a suitabfe sol vent
in the prédenee) odllybasik® ¢enpounckeMhaixghyer! used drvugher the

/Rl_z
- formula: ~N\\\Rl3 (wherein r12 and Rl% are each a (lower)
alkyl) or a'(lowef) alkoxy, Xz and X3 are each a halogen
atom, rR8 ang 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 soivent. 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 éulfbxidé
(DMSO), and the like. The halogenating agent may be any
conventional halogenating agentS'whiCh can convert hydroxy

".in carboxy grbup inEQ a halogen atom, and includes, for
example, thionyl chloride, phosphorus oxychloride,
phosphorus oxybromide, phosphorus pentachloride,_phosphorus
_pgntabromidg, and the like. The amounts of the compound [2]
.and the halogenating agent are not particularly limited,
but s in case of usiné 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



reaction may. be any conventional solvents unless they give any undesirable
effect on the reaction, and includes, for exanple, water, ethers such as
di et hyl ether, dioxane, tetrahydrofuran, nonoglynme and di g yitme @looghol s
such as nmethanol, ethanol and isopropanol, aromatic hydrocarbons such as
benzene, toluene and xyl ene, aliphatic hydrocarbons such as n-hexane,

hept ane, cycl ohexane and ligroin, am nes such as -pyridine and

N, N-di met hyl ani | i ne, hal ogenated hydrocarbons such as chl orof orm

di chi oronet hane and carbon tetrachl gcide,. aprotic polar solvents such as
DVF, DMSO and - hexar net hyl phosphoram de (HWPA), and a m xture of these

sol vents. The basic conpound enployed in the reacion includes inorganic
bases such as netallic sodium netallic potassium netallic magnesi um
sodi um hydri de, sodi um am de, sodi um hydroxi de, potassi um hydroxi de,

21 cohol at G oieroG e adRan Rl Pyl ale LRI Sba Lol nJPAPE: B0 June 2005 36

al cohol at es 'such as sodi um net ate ‘and

and or ganiwolbasestisdicon@supyr | #] NeThRi PedCidIe ¢ ife?k || PE. and rdygt hyl ami ne
and N, N-di nethylaniline. The reaction is wusually carried out at a
t enper at ur€26t 191 grardrcdund Oin¢ areamotinpa A5 1 Jonef enabtyd faiamear,ound 0C to

ar ound 12ggt tﬁgrnaQRH%nO{S to out 20, hours. The conpound [4] is usually
used in an anmount of at | 83stSH2 el E2Thtef SHbIAF £ LEBPSIHtEs Ofper 1 nol e

of the compeMNEodm]tenpdeabass Ceo GRTRAUNT b S Lt%%a'a'blsu!S?@’ hihu A} amunt of
at least 1 nole, preferably 1 to 2 noles, per 1 riole 0 the compound (3].
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
feadtion may be any conventional solvents unless they give
any dhdesirable effect on fhe 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,Ihalogenateé
hydrocarbons such 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 the-group of the-fornula: -CORLO-1s"

- subjected to the reaction for renoval of the group: -COR10 in a suitable
- solvent in the presence of a basic conmpound.. The sol vent i&etine 4088

i reaction-includes, for exanple, ethers such as diethyl ether,

- di oxane,'tetra- hydrofuran, nonoglynme and diglyne, aromatic. hydrocarbons
such as benzene, toluene and xyl ene, aliphatic hydrocarbons such as _

. n-hexane, heptane and cycl ohexane, aprotic polar solvents such as - DVF,
DMSO and HWA, and the like. The basi®6 conpound includes amoni a. gas,
aqueous ammoni a, amonium salts such as amoni um chl oride, primry or

. secondary am nes such as ethylam ne, diethylamne and piperidine, and the
. like. The reaction.is usually carried out at a tenperature of from around
. 0C to around 150C, preferably fromroomtenperature to around 100C,. for
~about 1 tmmbatigad@chbasés such as. pyridine,. piperidine, @Qndiife2005 3 7 -
' The conpound [5] wherein R5 is a group of the formula: -COORL1 is

~ subj ected t%Ftatdyleadnpoand of Neripeahy binitilne .gr Bop: re@IGRM isn an aqueous
. solution in th%& Rresence of an aci d cataké. The acid catal yst used in

the reacti off "3 GGEERF &t adi §E™RUAT He ﬁdeBEﬂl%ﬁ?%PQa@? 5Rd
- sulfuric acasbur@qs@baanbpe@&ea%ayslfebmaasr&mtdolouen@é%{&m& 1296d. The

reaction is usually carried out at a tenperature rom around 0OC to
around 150G ompragiomtalbl. § €6 cabourormo hewpes atmwee compatiedingh J1QRC, for about 1
to about 20 hours.
usually used in an amount of at least 1 mole, preferably 1
to 2 moles, per 1 mole of the compouna [3). The basic
compouﬁd is usually-used in ‘an amount of at leést 1 mole,
preferably 1 to 2 moles, per 1 mole of the coméound {3].
The compound [5] wherein RS is the group of the
formula: —corl? is subjected to' the reaction for removal of
the group: -cor!? in a suitable solvent in the presence of a
basic compound. ihe 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 hydrocarbons
such as n- hexane, heptane and cyclchexane, aprotic polar
solvents such as DMF, DMSO and HMPA, and the like. The
basic compound includes ammonia gas, agueous ammodia,
ammonium salts such as ammonium.chloride, primary or
secondary amines such as ethylamine,~diethylamine and
pipéridine, 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 obtained R5 group-renoved conpound and the

conpound [6] is carried out in a suitable solvent. The solvent enployed in
the reaction may be any solvents which are used in the abgyeJiracboen for
the renoval of the R4 group in addition to anhydrous (lower) al kanoic acid
such as acetic anhydride. The reaction is wusually carried out at a
tenperature of fromaround OC to around 200C, preferably fromaround OC to
around 150C, for about 0.5 to about 10 hours. The comound [6] is usually
used in an equinolar to | arge excess gunt, preferably in an equinolar to
2 times nolar anmount based on the conpound [5]. In case of using a
conpound [6.] wherein R7 is a (lower) al koxy group, the reaction may al so

‘be carried out by using acid anhydrides such as acetic anhydride as a

solvent as well as the above-nentioned solvents at-.a tenperature of from

around 0C to aroundrZdQempli8hef aplyhe dfei@MRAN QU éﬁ 0.around 170C. 30
June 2005 38 The reactign betmegn fﬁglconpoun [ Qh%héétggg conpound [ 8]

is carri e§osoblan aCRARtakikessbjeertd tBhenesebyenioremaroyedoba tdye reaction
may be ané conventional ,solvents unless they give any undesirable effect
on the ré&8€t PEAYPANFIIRCI udBsan faguasugnpéut bdw ool thes pehsasce et hanol |

ethanol asd peemaglalyaliner gnsugh A% 4i.qLRY! &1 NSl . i oxane, .
t et rahydr of uran, nonogl ynme and dléfyne, arona |c'hyé?o£§?ﬁgﬁg such as
benzene, includme mivtkoayl areds @hdphat hydh¥edhosardenRs ¢SUgh as n-hexane,
hept ane, cyclo- '

sulfuric acid, and organic acids such as p-toluenesulfonic

acid. 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 1 to about 20 hours.

The reaction between the obtained R® 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 R4 group in addition to anhydrous (lower)
alkanoic acid such as acetic anhydride. The reaction is
usually carried out at a tempefature 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 usually
used in an equimolar 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 alsc be carried out
by using acid anhydrides such as acetic anhydride as a
solvent as.well 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.



hexane-and |igroin, -hat ogenated hydrocarbons -such-as - chl orof-orm-nethyl-ene-—
chloride and carbon tetrachloride, aprotic polar solvents such as DWVF,
DVMSO and HWPA, and the |like. The reaction is usually carridd e 8003
tenperature of fromaround OC to around 150C, preferably fromroom
tenperature to around 100C, for about 0.1 to about 15 hours. The conpound

. (8) is usually used in-an anmount of. at |least 1 nole, preferably 1 to 2

- nmoles, per 1 nole of the conpound [7]. In the reaction, .a basic conmpound

- may optionally be added. Such basi c- d&8pound nay be any basic conpounds

. which are used in the above reaction between the conpound [3] and the

. conmpound [4]. The cyclization of the conpound [9] is carried out in a

- suitable solvent in the-presence of a basic conmpound. The solvent enpl oyed

- in the reaction nmay be any conventional solvents unless they give any

~undesirabl e effect oThé heacteastbetweedN@neNebiseisnd f0F) @xARLe, ethers such

cas diethyl ... ... o e - :

i hexane, naRS SRREoNE B hne kA oY e e rsdenags
Colvents Such as Ve TENBG i LRPA" AN e he f FE S o BhE G opound
i enpl oyed i rre@ikgipeacandnncnobidsestaM@x@ableé, alcohols such as

methanol, ethanol and propanol, ethers such as dietﬁyl

ether, dioxane, tetrahydrofuran, monoglyme and diglyme,

aromatic hydrocarbons such as benzene, "toluene and xylene,

aliphatic hydrocarbons such as n-hexane, heptane, cyclo-

hexane and ligroin, halogenated hydtocarbons such aé
chloroform, methylene chloride and carbon tetrachloride,
aprptic polar solvents such as DMF, DMSO and HMPA, and the
like. The reaction is usually carri;d'out 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 18
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 above“reaction between tﬁe
compound [3] and the compound [41}.

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



. bases such as netallic sodium netallic potassium sodium hydride, sodium

am de, sodlunlhydrOX|de potaSS|un1 hydr oxi de, sodi um carbonate and
potassiun1carbonate nmetal al cohol at es such as sodi um netfwylaine andssodi um
ethylate, organic bases such as 1, 8--di azabi cycl o(5. 4. 0] undecene-7 (DBU),
N—benzyltr|nethylannnnlun1hydrOX|de and tetrabutyl- amoni um hydr oxi de, and
the like. The reaction is usually <carried out at a tenperature of from
around OC to around 200C, preferably from roomtenperature to around
150C, for about 0.5 to about 15 hour The basic conpound is usually used
in an anobunt of at least 1 nole, preférably 1 to 2 nmoles, per 1 nole of
the conmpound [9]. The hydrolysis of the conpound [la] can be carried out
under the conditions of conventional hydrolysis, for instance, in the
presence of a basic conpound such as sodium hydroxide, potassium
hydroxide arlu rOX|ge or otaSS|un1car onate, a mneral acid such.

as sul furi® aC|kj dfac ?5??Q¥ Gf4TeR. Mqnoedyae; and cﬁlﬁ%¥mérgan|c aci d

such as aéﬁfﬁrfétl%c'h@d%céwm '&;c%uhgoﬁﬂrf‘ex%%' dsheb?ax?e SQlgvent  including
wat er, al cohols such”as net hanol anol i SO- ropanol ket ones such

as acet onel ignmbimet myll cgkhyt ek &t yoi®cadbodding c20Q6 cADbr&mﬁ@{s such as

di oxane and q} yl e %I cQl diethyl ether, acetic acid, or a mxture
t her eof . nyd‘te GRirEige 2nd far('P&PrF"e"tfaé’@tloéﬂdﬁ' t ¥PERLIS @P&as from room

tenperaturébﬁd%n r Qidnd %gogﬁngﬁﬁ gphy%g on1rgog%tefggrat%%e to around

150C, for about .1 to about ours he reaction,
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—benzyltrihethylammonium 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, preferably llto 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 carbonate, a mineral acid such as sulfuric acid,
hydrochloric acid or nitric acid, or an organic acid such és
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,



| thEFE"YS'pdeUCEd the~conpound [LaLL}TMQReactiOnwgghenemLL]m4”4m R O.0.*4.

COOR14 R2H (ill COOR14 N2 NXR RIR R3RL (Ib) [Ib"] wherein R1,
R2,.R3, R4 and X are as defined above, X4 is a hal ogen at on30 ahtheRRAOBS
hydrogen atom or a group of the fornula: ~OCOR15 B (wherein RL5 and R16
are each an alkyl). OCORL6 For conducting the reaction between the
conpound (Ib] and the conound (11], both conpounds are used in a w de
range of ratio, and the conpound (11] is usually used in an anount of at
| east 1 nole, preferably about 1 to-alwout 5 noles, per 1 nole of the
conpound [Ib]. The reaction is <carried out in an innert solvent, which
includes., for exanple, water, alcohols such as nethanol, ethanol,

-i sopropanol , butanol, anyl al cohol and isoanyl al cohol, 30 June 2005 41

aromati ¢ hydrocarbons such as benzene, toluene and xylene, ethers such as
tetrahydrokthans slhéxane dabaade 0dy¥d®thylene glycol diethyl ether,

acetic acid, or a mixture thereof. The reaction is usually
carried out at a temperature of from room temperature to
around 200°C,_preferably from room temperature to arouﬁd
150°C, for about 0.1 to about 30 hours. By the reaction,
there is produced the compound {la').

[Reaction Scheme-1II]

coor® RZw  [11])

(1b]

wherein Rl, Rz,.R3, r4 and X are as defined above, x4 is a
 halogen atom, and R¢ is hyarogen atom or a group of the
formula:

///oc0R15

-B 3 15 16
\\\OCOR16 (wherein R | agd R are each an alkyl).

For conducting the reaction betwegn the compound
{1b] and the comound [ll],lboth 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 S
moles, per 1 mole of the compound {1b]. The reaction is
carried out in an innert solvent, which inéludes, for
_example, water, alcohols such as methanoi, ethénol,'

‘isopropanol, butanoi, amyl alcohol and isoamyl alcohol,



di met hyl acet anmi de, . DMF, DMSO, HWPA, N-nethyl pyrrolidone, and the |ike and
a mxture thereof. Anbng these solvents, the preferred one is DM, DVBO
HVPA, and N-net hyl pyrrolidone. The reaction may al so be cayriwask @obsin the
presence of an acid-renoving agent, including inorganic carbonates such as
sodi um car bonat e, potassi um carbonate, sodi um hydrogen carbonate and

pot assi um hydrogen carbonate and organi c bases such as pyridine, quinoline
and triethylamne. An al kaline nethal halide such as potassium fluoride
may al so be added to the reaction m xture. The reaction is usually carried
out under a pressure of from1l1l to 20 atm, preferably from1l to 10 atm,
at a tenperature of fromroomtenperature to around 250C, preferably from
roomtenperature to around 200C, for about 10 minutes to about 30 hours.
The conmpound [Ib'] wherein R14 is a group of the formula: OCORL5S -B\

OCOR16 can \ _ [ orr.e 1 g n | b! wherein R14
i's hydrogeﬁpg?%%fl%?{){drafggtla?%gn%E% ofﬁergggggrr’lb%’untgﬁ%gghggé ’é%%%n%’r a base to

deconpose thaeebeswdre ac0mPOUARYdrolfie adGi 8i SFEHOWRQ @R glibger €action incl udes
m neral -acids such as hydrochloric acid and sulfuric acid, and organic
aci ds suchdasehbetieetagiideanMp- (RISPenESBA f Ofine taviley tThei@Ondurend®005 42

e oo UAS, L0k R SR Pt "hattER, I BRgh e Bt s, e o
preferred one is DMF, DMSO, HMPA, and N-methylpyrrolidone.
The reaction may also be carried out in the presence of an
acid-removing agent, including inorganic carbonates such as

e sodium carbonate, potassium carbonate, sodium 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.

The compound [1lb') wherein R} is a group of the

formula:
15
OCOR
_B< _
OCOR16
y
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 employed 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



car bonat e, - pot assi-um-hydr ogen -car bonat-e and potassi um - carbonat-e;—and
organi ¢ bases such as triethylamne. The reaction favorably proceeds at a
tenperature of fromaround OC to around 150C, preferably f3®muneodRBS0C to
around 100C. The acid or" the base nay be used in an anmount of at least 1
nole, preferably 1 to 10 noles, per 1. nole of the starting conpound.

[ Reaction schene-111) RA 0 R4 0 X/ COON RL7X5 (12] X COON WZ N\ jJ W Z
Nr (CH2)/ R3 11 (CH2) n RB RL (lc] [Id) wherein X, RlL, R3 and R4 are as
defined above, either Z or W is -CH242and the other is -NH, n is an
integer of 1 to 3, R1l7 is a. (lower) alkyl; a cycloalkyl; a
phenyl (1 ower)al kyl in which phenyl ring may be substituted by a (I ower)

al koxy, nitro or am-no; a phenyl which nmay be substituted by .a hal ogen
atomor .a (lower) al kyl which may be substituted by 1 to 3 of hal ogen
atons; a pyasalyEmplayeBokerfhaldeacthani hgelhdesomBnefa s ueidst daahsasel ect ed
fromthe group consisting of hydrox an am no which may be substituted by

1 or 2 suBRFIWLAYOLoBEde. (RFRSSLuA Kiﬂr,o’@id@lromé)uramoeﬂwﬂep a 30 June 2005

19 YS! oottt RLOYEL), SRS Ot Loy, Sl Gy and n hal ogen
atoms; a (¢omynatal keRyl 62§410NY baBRYI 88ch as triethylamine. The

reaction favorably proceeds at a temperature of from around

0°C to around 150°C, preferably from around 0°C to around

100°C. The‘acid or the base may be used in an amount of at

least 1 mole,.preferably 1l to 10 moles, per 1 mole of the

'starting compound.

{Reaction scheme-III]

R o
| X coor RY7x5 [12] X
r—z | > 1!
Wow - WX
\ LY /
(CH,)n (CH,)n
(1lc] [1d)

wherein X, R!, R3 and R? are as defined above, either Z or W
is —CH,- 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 (lower) alkyl which may be substituted by
1l to 3 of halogen atoms; a pyridyl; a (lower) alky; having 1
to 3-of substituents selected.from the group consisting of

.nhydroxy, an amino which may be substituted by 1 or 2

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



1 to 3 of substituents selected fromthe group consisting of a halogen
atom and a carboxy; a (lower) al koxycarbonyl; an am nocarbonyl which may
be substituted by a (lower) alkyl; a phenyl (Il ower)al koxyced hamd ;2028

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

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

carboxy(l ower)al kyl ; an anilinocarbonyl (1 ower)al kyl; a (I ower)
al kyl sul fonyl which nmay be substituted by 1 to 3 of hal ogen atons; a
sul fo(lower)al kyl; a (lower) alkenylL gf a (lower) alkynyl, X5 is a halogen

atom and either Z2 or W is -CH2- and the other is -NRL7. The reaction
bet ween the conpound [l c] and the conpound [12] is carried out in a
suitable solvent in the presence of a hydrogen halide-renoving agent. The
sol vent includes water, alcohols such as nethanol, ethanol and

| sopr opangleakel pesopueh 5 AGELANS, ANLUIELEY! Lot il ketpne, ethers such

as diethyl "ether and di oxane, aroma hy oéafb

tol uene amdnxybess, 206d; Lq 1dueks. alkendpidiagen Ray It SL2EpYLAgeAGEN!
i ncl udes inorganic bases such as sodi um hydroxi de, potassi um hydroxi de,
sodi um c&¥bénhee?anfl potemsi whosar boantiaeral kakemgl ewttanglsuahias sodi um

and pot assi a rgani c._bases suc s. pyridine and piperidine, |If
necessary,ﬁ gglp%e!rggp%uggtrlst,ue@oﬁpéﬁﬁ‘é{]‘?(ﬁe@o}é’otgﬁn%r‘?‘@b.oé’“sﬁﬂ“%%c‘l’lf as copper

i odi de or aahkabiag #BSRadild @SHSUEh A5 10%@@'%%&9@&%%9190 gssium
i odi de may al so be enployed. The conpound [12] i1s usually used in an
equi nol ar amgnpanageonyl 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
sulfo(lower)alkyl; a (lower) alkenyl or a (lower) alkynyl,
x> is a halogen afom, and eifher Z' or W' is -CH,- and the
other is -NR17,

The reaction between the compound [lc] and the
compound (12]) is carried out in a suitable solvent in the
‘presence of a hydrogen ha;ide—remOVing agent. The solvent
includes water, alcohols such as methanol, ethanol and
‘isopropanocl, 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, alkaiine metals such as
sodium and potassium, and organic bases such as pyridine and

piperidine. If necessary, copper powders, copper halides



--excess  anmount-—pr ef erably-1 to-3-noles, per-i-mole of the conpound-(lc]. ——

The reaction is usually carried out at a tenperature of fromroom
tenperature to around 150C, preferably from around 50C to 39 ol#ne 2288, for
about 1 to about 12 hours. [Reaction scheme - 1V] R4 0 X/ COOH R18COR19:
[13] WZA\NI (CH2)n R3 11 |[lc] R4 0 X COOH Z Wg NN (CH2)n/ R3

(le] wherein Rl, R3, R4, Z, W n and X are as defined above, R18 and R19

~are each hydrogen atomor a |lower alkyl, and either R18 Z' or W' is -CH2-

and the other is -NCH 11-1' 19 The.rggction between the conmpound (lc] and

i the conpound [131 is. carried out in the presence or absence of a solvent
. in the presence. of a reducing agent. The solvent enployed in the reaction
- includes, for exanple, water, 30 June 2005

such as cépper iodide or alkaline metal halides such as
sodium iodide and-botassium iodide may also be employed.
The compound {12) is usuyally used in an equimolar to large
excess amount, preferably 1 to 3 moles, pef 1 mole of the
compound [lc]. The reaction is usually carried out at a
temperature of from room temperature to around 150°C,
preferably from around 50°C to around 120°C, for about 1 to
.about 12 hours. - |

[Reaction scheme - 1IV)

rRY o
X COOH R18cor1® [13)
2z l 7
{ Ny . |
/ 3 ' '
(CHy)n - R AL
(1ec]
rRY o
X COOH
. 'zli l
W Ny
/ 3 7
(CH,)n R &1
(le]

wherein.Rl, R3,'R4, Z, W, n and X are as defined above, r18
and R19 are each hydrogen atom or a lower alkyl, and either

Z'" or W' is ~CH,- and the other is —N—CH///RlB
2 ; \ng.
The reaction between the compound [lc] and the
compound [13) is carried out in the presence or absence of a

solvent in the presenée.of a reducing agent. The solvent

employed in the reaction includes, for example, water,



_-.45 alcohols such as nethanol, ethanol and isopropanol, |ower alkanoic
acids such as formc acid and acetlc acid, ethers such as dioxane, diethyl
ether, diglyme and tetrahydrofuran, aromatic hydrocarbons;suflL290Bgnzen,
xyl ene and toluene, and the like. The reducing agent includes formc acid,
al kaline metal or alkaline earth netal salts of formic acid such as sodium
formate, reducing agents for hydrogenation such as sodi um borohydri de,
sodi um cyanobor ohydri de and [|ithium al um num hydride, catalysts for

catal ytic reduction such as palladiup%bjack, pal | adi um carbon, platinum
oxi de, platinum-black and Raney ni cke and the like. In case of using
formc acid as the reducing agent, the reaction is wusually carried out at
a tenperature of fromroom tenperature to around 200C, preferably from
around 50C to around 150C, for about 1 to about 10 hours. Formc acid is

pref er abl y, ygg1isn XGes unt to the conpound | c]. Besides, in
case of using i eég%ﬁl' %sggngentanf);f %}O dg@RSt 1 SPPT IR Y eadPHBR i s usual |y
carried owliaincdc heidd afude aQf rhERM ANQuUads- { n G,

preferably from around 0OC tg ar ound 70é ?or %%%afp %?ngfégg o about 12

hour s. TheSUrCéd@@ dgoagmt digthguaktyetised g pm@nan@mutargarbeqend, to 20

nol es, %QI¥ L é 6 noles, per 1 nole of the compound [Ic]. In
case of u5|ng 1 thi'd °%ﬂ |%“ﬁuﬁPﬁ9dﬁ$d%”5§“thé¥¥%ﬁﬁuﬂqﬁ;Q&déﬁﬂera preferable

sol vent idnd ud@siekder sauclaps ﬁ%eg At ?Rhfudeg'<§?QP te rahydro- furan

and diglyme, aromatic hydrocargons S enzene, r?éiugﬁ “and xyl ene,

and the | idd&alinecasealoforuailRgl @ne earth metal salts of formic acid
such as sodium formate, reducing agents for hydrogenation
such as sodium borohydride, sodium cyanoborohydride and
lithium aluminum.hydride, catalysts for catélytic reduction
such as palladium black, palladium céfboh, platinum oxide,
Platinum black and Raney nickel, and the like. 1In 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
{lc). Besides, in case of using a feducing agent for
hydrogenatlon, the reaction is usually carried out at a
temprature of from around -30°C to around 100°c, preferably
from around 0°C to around 70°C, for about 30 minutes to
about 12 hours. The reducing agent is usually used in an
amount of from 1 to 20 moles, preferably from 1 to 6 moles,
per 1 mole of the compoﬁnd [1c]l. 1In case of using.lithium
aluminum hydride as the reducing agent, a preferable solvent
includes ethers such as diethyl ether, dioxane, tetrahydrb—
furan ang diglyme, aromatic hydrocarbons such as benzene,

toluene_and xylene, and the 1ike. 1In case of using a



T cevecoven.oe o 30 June- 20060 46 - -catalyst for catalytie

reductlon the reaction is usually carried out under a hydrogen’ pressure

- of fron1ord|nary pressure to 20 atm, preferably from orddhalunep2@8Sure
'to 10 atm, at a tenperature of from-30Cto 100C, preferably fromOCto

[

60C, for 1 to 12 hours. The catalyst is wusually used in an anount of from
0.1 to 40% by-weight, preferably fromO0.1 to 20% by wei ght, of the
conmpound [lc]. The conpound (13) is usually used in an anount of at | east
1 nole, preferably 1 nole to a | arge-exgess anount, per 1 nole of the

. conpound tic]. In the reaction schene-1, the .starting conpounds of the
~formula (2) are novel or known conpounds, which can .be prepared, for

i

. exanpl e, by the process as-shown in the follow ng reaction schene-V. 30

June 2005 - 47 (Reaction schene-V] R4 R4 X X5 X x5 Hal ogenati ng agent -~
R2 )NH2 R2 dddaX@st( E4) é&éﬂ)yti@r@ggcé&, the reaction is usually

carried out under a hydrogen pressure of from ordinary--
pressure to 20 atm., pfeferably'from ordinary pressure to 10
atm., at a temperatﬁre 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’

e {lc}. The compound (13] is usually used in an amount 6f at
least 1 mole, preferably 1 mole to é large excess amount,
per 1 moie of the compound [1lc].

In the reaction scheme-I, the starting compounds
of the fgrmula {2) are novel or known compounds, which can
be prepared, for example, by the process as_shown in fhe

following reaction scheme-V.



(15] CH2SR 21 R2' \ NH2 MON . (17] CHSR21 R20 4 (16] 4 R R4 x CN X CN
R2t NH2 > R2' * NH 2 CHSR21 CH2 R120 X20 (18) (19] R4 R4 X CN X COON
R2I 1 X2 R2’ X2 CH2 CH2  R120 R20 (20] [2a] wherein X, RZl,70 a20d5X2 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 R20 and R21 may 30
June 2005 48 - , be taken together to forma 5- to 7-nenbered ring, and m
is an alkaline netal such as sodiumor potassium or a netal such as
silver, calciumor copper. In case t+hat -RR0 and R21 of the conpound [ 16]
are _

(Reaction scheme-V]

R4 , R4
X x3 X x°
Halogenating agent '
20 . —
R NH, - R? NH-x©
(14) ' {14a)
. 3
R20 X I x5
CH,SR?Y  [15] |
: R2' NH, __ MCN {17]
cEsr?!
I .
r20
{16]
r¢ T R4
X CN X CN
2' 2l -
R NH
cHsr?! CH,
%20 Azo
[18) {19])
A r4
X cN X COOH -
R2! X2 _ Rr2 x2
7~
THZ CH,
R20 _ ézo
{20] . [2a]

wherein X, R? . RY and x? are as defined above, x5 and x®
are each a halogen atom, rR20 is hydrogen atom or a (lower)

.alkyl and r21 is a (lower) alkyl, in which R20 ang r2! may



taken together-to form-a 5- to 7-nenbered-ring, R20 of the conpound-(20]-- -
is -R20-R21-H The conpound [16) can be prepared by reacting the. _starting
aniline derivative of the formula [14] with a hal ogenati ng%gérme aR85t hen
reacting the resultant conpound of the fornmula (14a) with the thio

. conpound of the fornmula (15). The reaction between the aniline derivative
. (14] and the hal ogenating agent is usually carried out in a suitable

. solvent. The solvent nay be any conmeg%ignal sol vents unl ess they give any
. undesirable effect on the reaction. Such solvént includes, for exanple,

hal ogenated hydrocarbons such as chl orof orm and di chl oronet hane, ethers
such as di oxane, diethyl ether and tetrahydrofuran, aromatic hydrocarbons
such as benzene, toluene and xyl ene, |ower alcohols such-as nethanol,

et hanol ang i I nol ol ar . solvents such as DNVBO, HWPA and
| acetonitriﬁg,%ggaggﬁbg?vwg.t?h§°ﬁ%1%d%h§9iﬁ@P%ﬂﬁﬁFdeﬁﬁPSyeﬂnﬁdﬂﬂﬁb above

e
reaction @RYyabRa@Mye CRMANLRAALS halAYGNaL | %Qﬁ%s, Spdaiﬂ&é&ge& for
m de, ypo

. exanpl e, N--bronosuccininde, N-chlorosuccin sodium romte,

i sodi um hypsekhorst 8ilbtrachiliedupostesoppehi.onyl chloride, tert-butyl

- hypochl oride, and the |ike. The mg gyt .. 30 June 2005 44
hal ogenati ng agent %" U&fS [tPagsRE” iandaR“anefintheofcompohadsi 161 amd e,

P o] ) CRkER, BolBLES: RETotnD! £ Yo DRRSAIM 1ngt ORROUDE e Foaction
compound (20] is -R20_g21_py, .

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 derivagive [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
reaction. 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 xylene, 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



tenperature of fromaround -78C to roomtenperature, preferably from

around -60C to around 1SC, and usually conpletes in a monent or within a

few mnutes. By the reaction, there is produced the intersgedwaie20b5t he
formula [14a]. Wiile the resultant conpound [14a] may be separated from
the reaction mxture to provide it for a subsequent reaction, the reaction
is usually subjected to the reaction with the thio conpound of

m xt ure

the formula [15] without separating it fromthe reaction m xture.
bet ween the internedi ate coffpound [14a] and the conpound [15] is
carried out in the sane solvent and at the sane tenperature as nentioned

reacti on

above in
conmpound

the presence of a suitable basic conpound. The preferabl

The

e basic

whi ch can be enployed in the reaction includes inorganic bases

such as potassi um carbonate, sodium carbonate, sodi um hydroxide,
hydr ogen Ral®efiEtdng g6 tin avistelagdusatliiumanydmnbdet @hdtongasicc bases

i ncl udi ng Jirar
and quino}ine. TIRE

tertiary_.amnes such as triethylamne, tripropylam ne,
nel %ESF@&QM& (U516 MelgSuddty luBede Ph Hhe Htmuit naf

sodi um

pyri di ne
at | east

1 mole, peshssafl.y EnbOrdacd: i 8% usREI yl rgq'lar?e f?t%ﬂg t%,nt ermedi ate conpound

(14a). The reaction 1s usually carried ‘ou

2

d&ure of fromroom

30 June 209%peB(urgeapef adrura dumdaroend tkbQGompkeehpe adtyrd,r om room t enper a-
ture to arQ%pd 100C, for about 1 to about 50 hours. The reacti on bet ween

t he conpdth

Tgﬁﬂlyaﬁaowh%round ~60°C to around 15°C, and usually
qompletes in a moment or within a few minutes. |

| By the reaction, there is produced the
intermediate of the formula {l4a). 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 reactibn
mixture.

The reaction between the intermediate compound

[14a] and the compound (15]) is carried out 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 basés such as potassium cérbonate, sodium
carbonate, sodium hydroxide, sodium hydrogen cafbonate,
sodium amide and sodium hydride, and organic bases including
tertiary amines such as triethylamine, tripropylamine,
Pyridine and guinoline. The 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 [(14a). The reaction

is usually carried out at a température of from room



conpound [17] is-carried-out in a suitable solvent in .the-.presence or.. .. .
~absence of a basic conpound. The solvent enployed in the reaction includes
‘ water, alcohols such as nethanol, ethanol and isopropanol , 3@rdure 2005
3 hydrocarbons such as benzene, t ol uene and xyl ene, ethers such as di oxane,

tetrahydrofuran and diglyme, polar solvents such as DWW, DWVSO, RMPA and
. N-methyl pyrrolidone, or a mxture thereof. The basic conpound i ncl udes,

. for exanple, inorganic carbonates suchgas sodi um carbonate, potassium

carbonate, sodium hydrogen carbonate and potassi um hydrogen carbonate,

. organi ¢ bases such as pyridine, quinoline and triethylam ne, phase

- transfer catal ysts such as phenyltriethylamonium chloride and
tetramet hyl ammoni um chl oride, and the like. The compound [17] is usually

used in an t%'?ﬁ?;@'ﬂtatﬁfreat:olz?@oﬁndl 15'6%9 ppél.eé( rba.l?rl ¥; meac%x&r(:oel S aper 1 mle

of the conpound [16]. The reaction is usua car gpeéatenperature

of from rodmreetpenabuné 160ar,owesd 2006 Pref %lbéhltYSﬁr%ﬂré.mm tenperature
: to around 180C, for about 0.5 to about 10 hours. The desul furization of

f t he conpound [ 18] fo?hepF%ﬁﬁﬂKWgb?heegampuunwmpbghdislﬂsuakiyhearried out
in a SOlvf0#9°Q“h 1pyesence aof .a suitable catalyst._ The catalyst

i ncl udes SxApl&! ! at LrfidfdheanRlal? 3 isHitakl g0sIhvenbdas the 51

(lover) al lgrearhae, cRagEYeMiLk o Bape trieLh osphite,
f -tri phenyl phosphi ne, and ?he |ke aﬁdgdge euggly hﬁén%é}%ﬁn?el The

sol vent inefpdeyed| éohths stxitias includes water, alcohols such as
methanol, ethanol and isopropanol, aromatic hydrocarbons
such as benzene, toluene and xylene, ethers such as dioxane,

| - tetrahydrofuran and diglyme, polar solvents such as DMF,
DMSO, HMPA and N-methylpyrrolidone, or a mixture thereof.
The basic compound includes, for example, inorganic
carbonates such as sodium carbonate, potassium carbonate,
sodium hydrogen cadrbonate and potassiun hydrogen carbonate,

~ organic bases such as pyridine, quinoline and triethylamine,
phase transfer catalysts such as phenyltriethyiammonium
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 desulfurization of the compound [18] for

prepéring the compound {19) is usually cafried cut in a
solvent in the presence of a suitable catalyst. The

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



nmet hanol ,

et hanol and isopropanol, ethers such as diehtyl ether,

di oxane

and tetrahydrofuran, and the like. The reaction is usually carrled out at
a tenperature of from around OC to around 200C, preferablygfigm rreom

tenperature to around 100C, for about 10 mi nutes to about 5 hours.

cat al yst

is usually used in an anount of from1l to 10-fold by wei

The
ght of

t he conpound [18]. The reaction of converting the conpound [19] into the
conmpound [20] is carried out by reacting the conpound [19] with a netallic
salt of nitrous acid such as sodi um 5qit_rite or potassiumnitrite
suitable solvent in the presence of an acid, and then reacting the

resul tant product, w thout separation fromthe reaction mxture, with a
nmetal halide such as potassium i odi de, copper (lI) chloride or copper (I)

brom de.

The acid enployed in the reaction includes mneral acids

in a

such as

hydrochl ori | furic _acid an ydr obro cid. The sol vent
i ncl udes wé%S?? %k%#%ﬂlgeéC|%ne%Luﬁ$ g racePte %§§ §t'aF6hﬁfP% hydr ocar bons

is usuall wetged BRofhaMMUNtePfs
nol es, per 1 nole of the compoun

reaction is usually carried out at a temperature of from
around 0°C to around 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 the compound [19] into
the compound [20] is carried out by reacting the compound
[19] with a metaliic salt of nitrous acid such as sodium
nitrite or potassium nitrite in a suitable solvent in the
pres?hce of an acid, and then reacting the résultant
product, without separation from the-reacﬁion 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
Iacid and hydrobromic acid. The solvent includes water,
alkanoic acids such as acetic acid, aromatic hydrocarbons

such as benzen, toluene and xylene, alcohols such as

~methanol, ehtanol and isopropanol, halogenated hydrocarbons

such as chloroform, dichloromethane and dichloroethane,
ethers such as dioxane and tetrahydrofufan, aprotic polar

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

such as bghzepnitel Uerpnang: Xyhesehinl,cahal §h§uﬁh< S apBeLPapol ., ght anol and
i sopropanol, hal ogenated hydrocarbons such as chl oroforn1 dlcﬂ? onet hane
and di chl @a@@vhanekel et ITees sgliedn asi ndiloganea achdiet sabydasf uran, aprotic

pol ar solv%g fuch as ENF DVBO and HWA, and a m xture 30 June 2005 -
52 therelf ?H8 met H1ANCd At 1 $IPINRANGLs SEREF mrfobhesngiahtyhal i de each

%?dgd%%§gn, aﬁgﬂé%e 1R&Sfer99£y 1to1l5



[19).~The reaction is -usually carried--out-at a tenperature-—of-from around -

0C to around 150C, preferably fromaround OC to. around 100C, for _about 10
mnutes to about 5 hours. The hydrolysis of the conpound (23 &% BROS
carried out in the presence of a suitable hydrolysis catalyst,. including
a mneral alkaline conpound, e.g., a hydro- hal ogenic acid such as

hydrochl oric acid or hydrobromc acid, a' mneral acid such as sulfuric
acid or. phosphoric .acid, an alkaline netal hydroxide such as sodi um

hydr oxi de, potassi um hydroxi de, an —al®Rafine netal carbonate or

hydr ogencar bonat e such as 'sodi um car bonate, potassium carbonate or sodi um
hydr ogen carbonate, in the presence or absence of a suitable solvent, such
as, for exanple, water or a.mxture of water and a | ower al cohol such as
met hanol or ehtanol. The reaction is usually carried out at a tenperature
of from 508€62200C Ther apbpibly $313MCOFOEit rous] 8@Gd, andothabwtall t o about
10 hours. |In the reaction schene-I11, the conpounds of the OCORLS formula

[Ib] wher Mt HI% §9° 2 1§r BEPAL 1% wesd dnoreandntpPépat etieastorl @edepl e, by
e procesgragesiou et LGLENS SSBSILIN A MiMbut e )
(19). The reaction is usually carried out at a temperature
of from around 0°C to arouhd.150°c, preferably from around
0°C to around 100°C, for about 10 minutes to about 5
hours. '
L . The hydrolysis of the compound [20] can be carried
..out in the ﬁresence'of a suitable hydrolysis catalyst,
includiqg a mineral alkaline compound, €.g., a hydro-
halogenic acid such as hydrochloric ‘acid or hydr';)’bromic
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,_potassiuh
carbonate or sodium hydrogen carbonate, in the presence or
absence of a suitable solvent, such as, for éxample; water
.or a mixture of water and a lower alcohol such as methanol
_or éhtanol. The reaction is usually carried out at a
temperature of from 50°C td 200°¢C, preferébly 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 R4 is a group: -B 0coR*® can
' ~Socorl16
be prepared, foruexamp;e, by the proéess as shown in the

following reaction scheme-VI.



R4 0 X COOR61 000RL5 a-OCOR 16 [21] X4 -OCORR2 R3 R [If] R4 0 X COORL4'
X4 1 RBRL [lg] wherein Rl, R3, R4, X, X4, R15 and R16 are as defined
above, R6 is a (lower) alkyl or hydrogen atom Rl14' is a g Oihe 20960R15
and R22 OCOR16 is a (lower) alkyl. The reaction between the conpound [if)
and the conmpound [21] is carried out in a suitable solvent. The solvent
enpl oyed in the reaction includes, for exanple, the solvents enployed in
the reaction between the R5 group- renoved conpound and the conpound (6] in
t he above reaction schene-1. The reagti-on is usually carried out at a
tenperature of fromroomtenperature to around 200C, preferably fromroom
tenperature to around 150C, for about 10 mnutes to about 5 hours. The
conmpound [21] is usually wused in an anount of at least 1 nole, preferably
1 to 10 noles, per | nmole of the conmpound [if].

[Reaction scheme-~V1I)

rRY o ,
X coor® " _ocor?>
BZocoR1S  [21]
. I OCOR22 -
X
|
r3 Rl
[1f]
R o ‘
X coori4
- 7
4 I
’ i
rR3 R!
flg]

wherein Rl, R3, R4, X, X4, r15 and Rr16 are as defined above,
6' ' - '
R is a (lower) alkyl or hydrogen atom, r14' ig a group:

15
//OCOR

"B\ R22

, and is a (lower) alkyl.

ocor16
The reaction betweén the compound [1f] and the
compéund {21] is carried out in a shitable solvent. The
solvent 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,
preferably from room temperature to around 150°C, for about
10 minutes to about 5 hours. The compound {21] is usually
used in an amount of at'least 1 mole, preferably 1 to 10

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



. 30~-June 2005 -~--54--TFhe-conpounds- [ 8] enpl-oyed-i-n-the reaeti-on-scheme~—-»F- - -
- are novel or known compounds, which can be prepared, for exanple, b% t he
process as shown in the following reaction schene-Vil. (Rettdwhe 2005
schenme-VI1] - (X7)m(X7)m M N3 (23] (22] CO2H (24] CON3 M N3 ( 23a ]

(X7)m (X7)m R23' OH [251-3 NHR23 NH2 (26] (27] wherein X7 is a hal ogen g
- atom R23 is a-phenyl (I ower)- al koxycarbonyl, R23' is a phenyl (|1 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 atom ot M .- The reacti on between the conpound
~[22] and the conpound [23) can be carried out under reaction conditions
usually enployed in a reaction for formng an am de bond. For formng an
am de bond, known reaction conditions for the am de bond formation can be
enpl oyed, for exanple, (a) a mxed acid anhydride process: a process which’
conprises reacting The acapbaxiisi £8 RCinblc2d Wht bhé@nr éddeilonhakleme-

'T are novel or known compounds, which can be prepared, for

example, by the process as shown in the following reaction

scheme-VII.

[Reaction scheme-VI1I)

(x7)m | (x7ym |
A My (23] A
.

CO.H ‘CON
(22] : ~_ (24] >
| \\\\\§;i§i§ (233}
223" o (x7)m, = (xT)m
: [25] A _—9 .
> NHR?Z3 o NH.,

2

(26] | (27)
wherein X/ is a halogen atom, R%3 is a phenyl(lower)-
alkoxycarbonyl, rR23' is a phenyl(lower)alkyl, m is an.
integer of 1 to 3, M' is an élkaline metal such as sodium or
potassiuh, 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 reéction conditions for the
. amide bond formation can be employed, for example, (a)'a.
mixed acid'anhydri@e érocess: a process which comprises
reacting the carboxylic ac;d {22] with an alkyl halo- -
carboxylate to give a mixed acid anhydridé, which is then

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




carboxylate to give a mxed acid anhydride, which is then reacted with the
azide (23]; (b) an active ester process: a 30 June 2005 - 55 process
whi ch conprises converting the carboxylic acid [22] into a®n Astd L@o8st er
such as p-nitrophenyl ester, N hydroxysuccinimde ester or

1- hydroxybenzotri azol e ester, and then reacting the resultant ester with
the azide (23]; (c) a carbodiimde process: a process which conprises
condensi ng the carboxylic acid [22] with the azide (23] in the presence of
an activating agent such as dicycl ehexyl- carbodiinide or
carbonyl dii m dazole; and (d) other processes: a process which conprises
converting the carboxylic acid [22] into the carboxylic anhydride using a
dehydration agent such as acetic anhydride, and then reacting the
resultant anhydride with the azide (23], a process which conprises

reacting % égnq.ankgﬂgr.ggng§x)i%.aciqh(ZZ} and%a | ower gl ohol wth
. £
t he a2|de§f% f under & hrgh pressure atda Wi g PeRpbtaiie | Pﬁa process
whi ch conpfitsesn raadkiengsas: agiéch hal bdei ofogth@yearboxy) e acid [22], i.e.
.acyl halide with the a2ide (23). The m xed acid anhydride used in the above
m xed achvideerysirdicde ipideegsteam e -bbé edneednbyt ai £oriue risit@ra
Schotten-ﬁaymgpn reac Lon,tand th%ﬁre%ult@nt a@hydgide IS reacted with the
azi de (237 2 usUTT v SRCCABEt PREpRTHEITAG Y €595 &ThtPhENT e 2Rilkt ure, to _
prepare the) comnpoMhiliddhe JhScesiChQt hed:BaUNRARLT €401 QL s carried out in
the presence of a basic conmpound. The basic conpound whi ch can be

condensing the carboxylic acid [22] with the azide [23] in

the presence of an activating agent such as dicyclohexyl-

carbodiimide or carbonyldiimidazole; and (d) other

processes: a process which comprises converting the

carboxylic acid [22] into the carboxylic anhydride using a

dehydration agent such as acetic anhydride, and then

reacting the resultant anhydride with the azide [23], a

process which comprises reacting an ester from the

carboxylic_acid [22] and a lower alcohol with the azide [23]

under a high pressure 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 mixturé, to prepare the compound [24].

The Schotten-Baumann reaction is carried out in the presence

of ‘a basic compound. The basic compound which can be

employed in the reaction includes those usually employed in

the Schotten-Baumann reaction, for example, organic bases



enpl oyed—i-n-t he-reaction i ncl udes-those-usual-ly enployed-i-a-—the - i

. Schot t en- Baumann reaction, for exanple, organic bases 30 June 2005 _ 56

such as triethylanine, trinethylanine, pyridine, dinmethyl- 3%ify¥e 2005
N- met hyl nor phol i ne, 1, 5-di azabicyclo [4,3,0] nonene-5 (DBN),

' 1, 8-di azabi cycl o [5, 4, 0] undecene-7 (DBU) and 1, 4-di azabicyclo (2,2, 2]
. octane (DABCQO. ), and inorganic bases such as potassi um carbonate, sodi um
- carbonate, potassium hydrogen carbonate and sodi um hydrogen carbonate. -

The reaction is usually carried out atS@ tenperature of from around --20C
to around 100C, preferably fromaround OC to around 50C, for 5 mnutes to
10. hours, preferably 5 mnutes to 2 hours. The reaction between the

obtai ned m xed acid anhydride and the azide (23] is usually carried out at
a tenperature of fromaround -20C to around 150C, preferably from around

. 0C to ar ourshc80@s toiethylamitres toihOthyirtine, Ppokeaakby dDkethylinutes to 5
~hours. The mixed acid anhydride process is. usually carried out in a

sol vent. THE1ldgeyeNrmethyorabpling chl i S disabligyelpl 69e3:9h t he ni xed

aci d anhydrj rQc i ncl udj.n ter | o ate hydr ocar bon ch a
| rrelt hyl en)é c cﬁg:"rnll%d-g’, ?éﬁm gf'oalrjﬁlggﬂwﬂi’%jfﬁ B%Gé’gﬁgné,“ SFS%‘&T? cl BRHdr gc:tlrjbonss
 such as benzRna, i-hiohusne Al vl ong) SRS @uslods gdhe! il giiler. tetra-

hydr of uran and di net hoxyet'hane, esters s as nethy acet ate and et hyl
acet ate, kdtasess ssgbhasspacetsing, cappodate, peldaumsehysshstsuch as DVF, DVBO
and HWA, and a m xture thereof. The al kyl hal ocarboxylate used in the
m xed aci d Potassium hydrogen carbonate and ‘sodium hydrogen carbonate.-
The reaction‘is usuélly carried_out ét a temperature of from
around -20°C to around 100°cC, prefer#bly from around 0°C to
around 50°C, fo; S'minutes to 10 hours, preferably 5 minutes
to 2 hours. Thé reaction between theé obtained mixed acid
anhydride and the azide [23] is usually carried out at a
température of from around -20°C to around 150°C, preferabiy
from around 0°C to around 50°C, for“ﬁ minutes to 10 hours;
preferably for 5 minutes to § hours. ‘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 waﬁer, haloéenated
hydrocarbons such as methylene chloride, chloroform and
dichioroethane, 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



~anhydride. process includes, for exanple, methyl chioro- formate,.nethyl

bronof ormate; ethyl chloroformate, ethyl 30 June 2005 57 brornoformate,
i sobutyl chloroformate, and the |like. The azide [23] is uspaidne Ded 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 using 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 compound. The basic conpound used in
the reaction may be any known basic cgonpounds, including, for exanple,
sodi um hydr oxi de, potassiun1hydroxi3e, sodi um hydri de, potassium hydride,
silver carbonate, and netal al cohol ates such as sodium nethylate and
sodiumethylate, in addition to the basic conpound enpl oyed in the above
Schot t en- Baumann reaction. The solvent used in the reaction includes, for

examl e, 3LAgNSLR. SHCN 25, 051 NaNal o ethane! o b1 qnangl cbutagel . S

met hoxy- | -"butanol’, cel'fosol Ve %4 osol'vé, “pyridine,

acetone, ageuenibill s JNR139! Y& SRl Q¥stnt Nor the 12hgver nhyed, acid
anhydri.de process, and a m xture thereof. Although the ratio of the azide

(23] and arefeykblhal ide lesphoyes iremat mphetoCWtar loprbbriyt éd, athd acyl
hal i de iﬁz%ﬁually used in an anmount of at least 1 nole, preferably 1 to 5
nol es, per nole of the azide (23). The reaction is wusually carried out

at a tenperature ofyfromaARRUARL; sdQrel prBkoNHd A8QG RNl ghakky, from around
OC to around 150C, '

halide with the azide [23], the reaction is carried out in a
suitable solvent in the presence of a basic compound. The
basic compound used in the reaction may be any known basic
compounds, including, for example, sodium hydroxide,
éotassium hydroxide, sodium hydride, potassium hydride,
silver carbonate, and metal alcoholates such as sodium
methylate and sodium ethylate, in addition to the basic
‘compound employed 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
the above mixed acid anhydride process, and a mixture
thereof.. Although the ratio of the azide (23] and an acyl
halide employed is not particularly limited, the acyl halide
is usuvally used in an amount of at least 1 mole, preferably
1 to 5 moles, per 1 mole of the azide ([23]}. The reaction is
usually carried ocut at a temperature of from around —30° to
around 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 subseguent reaction without

separating it from the reaction mixture.
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. be used in a subsequent reaction without separating it frﬁgaggﬁirgﬁﬁgion'
- mxture. 30 June 2005 58 The reaction between the conpou [ t he

- conpound [25] is usually carried out at a tenperature of fromaround OC to
- around 150C, preferably fromroom tenperature to around 100C, for 1 to 15
- hours, in a suitable solvent or in the absence a solvent. The conpound

+ (25] is usually used in an anmobunt of at least 1 nole, preferably .1 to 2

- noles,.per 1 nole of the conpound [ 248 The reaction of converting the

. conpound (26] into the conpound [27] can be carried out under the sane
~reaction conditions as used in the reaction for renoving a phenyl (| ower)
~al kyl or a phenyl (lower) al koxycarbonyl on the heterocyclic ring attached
" to the above conpound [1]. The reaction of directly converting the conpound

- [22) into the conpoufd fe/dtich BRReah! ¥hé dRipgodddt P2a$ as®hirdt reaction,
~and carried out in a suitable solvent in ‘the presence. of. an acid. The

- aci d enpl oyeepduna H@S5H ebetusrmlimcleudésd novwteradl aatkdpesatiraisul furic acid
- and hydro-_chloric aC|d phosphorus conpounds such as Qhos hor us :

| oxychl or i dEFOHIRFSPRGr §3C P HANTGr it48°C phRSPIfTARS Yt FEONCRPYR i de and
phosphor us, eit.ot 4e. tEhéPJlYAd ﬁ]merc' depy {4 1 bl N phigde, alum num

chl oride, stannic chloride, foacetrc acid, phosp oric acid, and the
like. The ssiabay sonokieles: armree Glbbh‘dé@&ﬁ@iﬂ%n&UChTﬁé &kﬁﬁp‘kﬁﬂﬁ

(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 [27} can be carried 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 compound
{22} into the éOmpound f27] is generally referred to as
Schmidt rgaction, 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, éhosphorus tri-
chloride and phosphorus pentoxide, thionyl chloride, iron
{III] chloride, aluminum chloride, stannic chloride,
sulfoacetic acid, phosphoric acid, and the like. The
solvent includes aromatic hydrocarbons such as benzene,
toluene and xyleﬁe, halogenated hydrocarbons siuch. as
chlorofbrm, dichloromethane and carbon tetrachloride, and

the like. The reaction is usually carried out at a



tol uene and xyl ene, hal ogenated hydrocarbons such. as chloroform

di chl or omret hane and carbon tetrachloride, and the like. The reaction is
usual ly carried out. at a ....... 10 June 2005

e e e . 30 June
2005 59 tenperature of fromaround OC to around 150C, preferably from
around 0OC to around 100C, for about 0.5 to about 10 hours. The conpound
[23a] is usually used in an anount of at least 1 nole, preferably 1 to 2
nol es, per.1 nole of the conpound | %é) [ Reaction schenme-VI1I] X R4 O COCH
R2 1 CH2X8 W'-NO 31 [28] (CH2)n RL[lc] R& O XCOOH Z11 | N W'
(CH2)n RB RL [Ih] wherein R24 is phenyl, a |l ower al kyl or hydrogen atom
X8 is a halogen atom either Z"' or W' is -CH2- and the other is a
group: -N-CH 2~R24 and R, R3, R4, Z, W X and n O are as defined above.

temperature of from around 0°C to around 150°C, preferably_
from around 0°C to around 100°C, for about 0.5 to about 10

hours. The compound {23a) is usuaily used in an amoﬁnt of
~at least 1 mole, prefetably 1 to 2 moles, per 1 mole of the

compound [22).

{Reaction scheme~VIII]

24 8
R CHoX
COOH ' | [ 2
_ o. o0
hd -
o

/ Z
\\N
| . {28]
(CH2)n Z
{lc}
RY o
X COOR
/-—’le| ,
WI(I / N
3 l
\Xcaz)n R r!
(1h]
 wherein R2% is phenyl, a lower alkyl or hydrogen atom, x8 is

a halogen atom, either 2"' or W“' ié -CH,- and the other is
a group: -N—CHZ—Tzzzﬂ—R24, and R, rR3, R%, 2, W, X and n
0) O |
T
afe as defined above.
The reaction between the compound (lc} and the
compound [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.



The reacti-on between the-conpound.(l.c)..and the .conpound [28] can be..

carried out under the sane reaction conditions as enployed in the reactlon

between the conpound (Ib] and the conmpound [11] in the abo¥® FwnsctZ088

schene-11.

................ e e e e e e 0. 80 June

2005 60 Anong the conpounds [1), the conpound in which the heterocyclic
ring is substituted by (a) a phenyl (I ower)al kyl in which phenyl ring may
be substituted by a (lower) alkoxy, nitro or amno; (b)-a (lower) alkanoyl
- which may be substituted by 1 to 7 of- lagal ogen atons, a (lower) al kenyl -

car bonyl

having 1 to 3 of substituents selected fromthe group consisting
.of a halogen atom and a carboxy; (c) a (lower) al koxycarbonyl; (d) an

am nocar bonyl which may be substituted by a (lower) alkyl; (e) a
phenyl (I ower) al koxy- carbonyl; (f) an anino(lomer)alkanoyl whi ch nay be

substituted by a phentddgOWRE) BbdgBuHR P W'thé@?ng:{w}@ 'lﬂewmé

. 2(5H) - furanone whi ch may be substituted

I"ogen a or (i)

i a 2-oxo- |, 3hgtexoteriretrtiph Wwhi subamtutbe Bwbﬁa)tauﬁﬁtdqﬁ(mbﬁ@yjafyyfi

¢ (1l ower) aIk
het er ocycl i

The ; eeapPopung, ;L teég'n?o Qﬁkﬂgoﬁg%eroc C|IC ring substituted by

(a) or (e) can be conver

met hods.

gl can be converted into the conpound [1) in .which the
r FRCH PhfdwyL §ﬁB§tW%Xn99dSubéﬁlbwﬁﬁﬂﬂhy audd@gethealkﬂﬁymm ng

By ‘{“1‘1°hi H‘%PEh t he

heterocycl i ubbogtiSed®y FUbStT tak @ngbx atofdt '419((11 giﬁ?g ynpound i n

a suitable solvent such as, for exanple, water,

nmet hanol ,

al cohol such as
carbonyl having 1 to 3 of substituents selected from the

group consisting of a haldgen atom and a carbdxy; (c) a
(lower) alkoxycarbonyl; (d) an aminocarbonyl which may be
substituted by a (lower) alkyl; (e) a phenyl(lower)alkoxy-
carbonyl; (f) an amino{lower)alkanoyl which may be
substituted by a phenyl(lower)alkoxycarbon&l; (g) phthalide;
(h) a 2(5H)-furanone which may be substitﬁted'by 1l or 2 of
halogen atoms; or (i) a 2—oxo-1,3-dioxolenemethyl'which may
be substitutgd by phenyl or a (lower) alkyl can be converted
into the compound [1] ip which the heterocyclic ring is not
substituted, for example, using the following methods.

The compound [1] in whichlthe 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 hethanol,-

ethanol or isopropanol, an ether such as dioxane or tetra- -
hydrofuran, acetic acid,.or a mixture thereof, in the
presence of a catalyst for catalytic feduction suchlas
palladium carbon or palladium black, under a hydrogen

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



et hanol or isopropanol, an ether such as dioxane or tetra- hydrofuran,
acetic acid, or a mxture thereof, in the presence of a catalyst for
catal ytic reducti on such as paIIadlun1carbon or pall adi umdlaaks 200der a
hydrogen pressure of from.1 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 may be added to the
reaction m xture, or by heating the former conpound in an aqueous

hydr obrom ¢ acid solution, to renove 6 he phenyl (1 ower)al kyl such as benzyl
or the phenyl (I'ower)- al koxycarbonyl. The conmpound (1] in which the
heterocyclic ring is substituted by any of the substituents (b) to (i) can
be converted into the conpound [1) in which the heterocyclic ring is not
substituted, by hydroly2|ng the fornmer conpound under the sanme reaction

dit yd f the ab d [ Th
Compound (TEUTH BaCenot AEOHET dABEel FUF bt & Stk o Byashy no can be

converted e Qihe sqrReynd, (il sulﬁn % %é&%lﬁ?w@&y&'ﬂa BleNg 1S

substituted by a group: R24~CH ng the sane reaction conditions
as O O ~ addednp apedreact e maachiron detvveeBat heg coipadiche1c] and the
compound (c208 polurx]udt Q% ggoggugoeuziscgmlyggoggggff a\éllldl so;rttlt?lon, to remove
thelphenyl(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) can.be
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
hyd;olysis'of the above coméound'[la].
The'comébund {1) in which the heterocyclic ring is
substituted by amino can be .converted into ﬁhe compound {1]
in which the heterocyclic ring is substituted by a group:
R24-1:£==T—CH2NH- by using the same reaction conditions as
0 o |

h¢

o]
employed in the reaction between the compound [1lc] and the
compound {28] in the above reaction scheme-VIII. The
compound [1) in which the heterocyclic ring is substituted

by a group: R24-T:::T—CH2NH~ can also be converted into the
(@] 0

0
compound [1) in which the heterocyclic ring is substituted

by amino, by hydrolyzing the former compound under the same



. conpound-—(1)-in-which-t-he-heterocyeli-¢ ring -i-s-substituted - -by-a group:-

' R24i CH2NH can al so be converted into the | | O conpound (1) in which the'
_ " heterocyclic ring i s substituted by anino, by hydrol yzi ng 3theldns 2805 :
conpound under the sane ....... _ ..... - 30 June 2005 - 62 reaction

~conditions as enployed in the hydrolysis of the above conpound (la).

- [Reaction scheme-1X) RA R4 X NO2 X NO2 / | NH2Rl (8) RRI RV R 11 X9 R3.

i R3 R (29) [37] R260-CH=C(COOR25)2 [30a) 4 X NO2 COOR25 ~CO OR25 O R21
-\ NCH 27 'R290CH OXR28 R3 R [31] _O¢kR O 4, Cyclization (30b) R4 O

reaction conditions as employed in the hydrolysis of the

abdve compound f{lal.

[Reaction scheme-IX]

| R4
X NO
| N 2 NH,RY  [8]
2!
| R . NH
| R | |
P | R
b [29) . (37)
| R260-cH=C(COOR%%), {30a]
: . . 4
i X T NO cooR25
; 2 25
COOR
| o) RZ '/ N-CH
| oy /R27 31 A
: r2%0cH 0>< R” 1 31
| -0 Cyclization
[30b] .
rRY o
. COORZ3
_\/
RZ N
3 L
R 1 :
o
R27 il
lvsi
30 N—-CH ><R28 ‘lHydro ysis
. R4 o
[32} COOH

Cyclization |

]
wherein Rl, Rz', R3, R4, x2 and X are as defined above, R3

(13)

is a group:



COOR25 R4 R N X N02 3 OR 11 . [li] R2I NCHXO/R27 VW~~~ 1 3, 28

| Hydrolysis O R R OR4 O (32) X COOH Cyclization | R2 N RS RL[I1j]
wherein RL, R2f, R3, R4, X9 and X are as defined above, RWo izun2 @0OBP;
........................................... 30 June 2005 63 R20
-CHSR21 wherein R20 and R21 are as defined above or R3, and R25, R26, R27,
R28 and R29 are each a (lower) alkyl. The reaction between the conpound
[37) and the conpound [8] can be carried out under the same reaction
conditions as enployed in the reaction between the conpound [IDb] and the
conpound [11] in the above reactiom $hene-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

r20

-CHSR?! wherein R2C and R?! are as defined above or_R3, and
R25, R26, R27, R28 and R29 are each a (lower) alkyl.

The reaction between the compound [37} and the
compound [8] can be carried but under the same reaction
conditions as employed in the reaction between the compound
{1b] 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, preferably-in the absence of a
solvent. The solvent used in the réaction includes, for
example, alcohols such as methanol, ethanoi and isopropanol,
aromatic hydrocarbons such as benzene and toluene, polar
solvents such as-acéténitrile, DMF, DMSC and HMPA, and the
like. The compound (30al 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 reaction is usually carried
out at a témperature of from room teﬁ?erature'to around
200°C, preferably from around 60°C to arbund 200°C, for
about 0.5 to about 25 houté. |

The'byclization of the compound [51] 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 trichloriae, thionyl chloride,

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



~reaction i
~ hydrocarbog, pf; & Rah iR R n 84§ pSU .l et her or

. di et hyl ene %Iytol dlnéthy %ﬁ S510end Sich 59 ad§ﬂ¥€

~ preferabl yhfd ooediHi@ oe 200{gh INp. eeREE fifchuabnget heliret @agheniyh an acidic

sol-vent. .The-sol vent. .used.. in the reaction . includes,..for...exanple,.alcohols. .

such as net hanol, ethanol and isopropanol, aromatic hydrocarbons such as
benzene and tol uene, polar solvents such as acetonitrile, HVAuVE&and

: HWPA, and the |ike. The conpound (30a) or (30b) is usually used in an
t amount of at least 1 nole, preferably 1 to 1.5 noles, per 1 nole of the
- compound (29). The reaction is usually carried out at a tenperature of

fromroomtenperature to around 200C, 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
~trichloride, thionyl chloride, conc sul furic acid or pol yphosphoric acid,

and the like. 30 June 2005 I n case of S|n t he heating nethod, the
g“u%?ﬁﬂl u@éPPl5%F(ﬂﬁ?tlﬁgam?ﬁQﬁ?'b B 9%H¥‘§ECHS§§ 13¥hi'gh b. p.
er at a tenperature om 100C to 250C,

conpound, the acidic conpound is usually used in an equinolar to a |arge
excess anbther o fiethplong (3 kso20dimeyl wdher abl2 wimperatugenpound

[311-or (374 £ I08 RAG QML G MSYRLkY S81Y ' %P b 0oc o 2000c. 1n

case of using the method with an acidic compound, the acidic
compound is usuailylused in an equimolar to a large excess
amount, preferably 10 to 20 moles, pér 1 mole of the
compound {31] .or [32]. The reaction 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 hydrolysis 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-I.

r20
. ' . |
The compound [1j) in which rR3' is a group: -cHsR?2!
can be coverted into the corresponding compound in which rR3'
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.



in the presence or absence of a suitable solvent at a tenperature of from
roomtenperature to 150C for ‘about 0.177t6 about 6 hours. The sol vent

i ncludes acid anhydrides such as acetic anhydride in addiigofudeo 2olhe
solvents enployed in the cyclization of the above conmpound [9]. The

hydrol ysis of the conpound [Ii] can be carried out under the sane reaction
conditions as enployed in the hydrolysis of the conmpound (la] in the above

reaction scheme-1. R20 - ~ The conpound (lj] in which R3'" is a group:
-CHSR21 can be coverted into the corresponding conpound in which R3 is
-CH2R20 by treating the former conpo under the same reaction conditions

as enployed in the 'reaciton wherein the conpound [1,8] is converted into
t he conpound [19] in the above reaction schenme-V. 30 June 2005 65 The
conmpound [I1j] in which RZ1 is a 5- to 9- nenbered saturated or unsaturated
heterocyclic ring having a (Il ower) alkoxycarbonyl on the secondary

ni trogen atom can bE'CSNePted [ hibd thetdshrBSporfding céhpdund in which R21

isa b5t - er.ed t.urated or unsaturated heterocyclic rin havi ng
no oubsti FoBr T S aE, St te R BBk R AR R S o

conmpound ynAdekrt hgl saR- 83611 08n EROA ddAAsr @Sy eied bl the dwdrol ysis
of the conpound éla] in the above reaction schene-I. 9t .

converted into the corresponding compound in which R is a

5~ 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

[la] in the above reaction scheme-I.

The compound {[29] employed as the starting
méterial in the above_reaciton scheme-IX can be'prepared,

for example, by the processes as shown in the following

reaction schemes-X to XIII.



The conpound [ 29]--enployed -as t he -starting---materi-al -in the above.reaciton.....

. schene-1X can be prepared, for exanple, by the processes as_shown._in the
- following reaction schemes-Xto XIll. .... ............... 30 June 2005

O ... .... 30 June 2005 66 (Reaction

| scheme-X] RE R4 X X5 X /1 \I \ RVNH R1. N2 CH2 CHSR2l 120 Re0 (161
(331 4R X/ | R1 NHR30 CH2 Nitration R20 [34] Ntration R4 R4

- 66 -
{Reaction scheme-X]
R4 - ré
X x> X
>
[ ]
R? NH, R? NH
)1 CH,
! CHSR |
l 20
R20
| (16] [(33]
[ - g4
{ X
|
r2" \ug 30 .
cl:lzz ' Nitration
320
[34)
l Nitration ' , B
ré rt
x_ _A_ _No, X NO;
HBydrolysis .
r2' NHR3O g2’ NH,
-?Hz | f52
»20 20

[(35) - (36]



X/ N2 X N2 | Hydrolysis R2Z1 NHR30- R2' NH2 CH2 CH2 R120 R20 (35]
(36] 30 June 2005 67 RARA X N XNXR2 NH2-R (8 R2 X9 R2 T-j~NHR
CH2 CH2 R20 R20 .[37a] [29a] R4 RO [;1:6] 20 H2SR21 R2f3\NHRIneRboEkEISR21
[39a] R20 (29b) Halogenation R4 R4 X Not NH2-R1 (8) X NO2 R21 NHR R2
X9 [39) (38] wherein RI'" R2, 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 furization of the conpound [16] or (29b)

—_ 67 —
R4 R4
X I NO, X RO,
NH,-R} (8) I
\ . A
> R? x° > R2 NH-RZ
fHZ ?Hz
[37a] [29a)]
ré r4
[ x NO, g20 X NO,
| a
CH,SR?1 [15] J
. AN
1 =~ t
R? T-XG R NHR!
rl fHSR21
20
[39a] R
{29b]
Halogenation
. g4 . r* .
X NO, X NO,
NH,-R! (8]
R2' NERL < r2' %9
{39] [38]

wherein Rl, R2', RZO’ Rzl, X, X° and x® are as defined

above, R30 is a (lower) alkanoyl, and %9 is a halogéh 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].



can-be-carri ed-out--under -t-he sane reaci-t-on-condi-t-i-ons as.. enpl oyed-i-n--t-he
desul furi zation of the' above conpound (18]. 30 June 2005 - 68 The
reaction of converting the compound [33] into the conmpound3q 34ne €0Rarri ed

~out in the presence of a (lower) al kanoyl ating agent, which includes a
- (lower) al kanoic acid such as formc acid, acetic acid or propionic acid,

a (lower) al kanoic acid anhydri de such as acetic anhydride, a (| ower)

al kanoi c acid halide such as acetyl chloride" or propionyl brom de, or the
like. In case of using an acid anhydrdsde or an acid halide as the (| ower)
al kanoyl ati ng agent,.a basic conmpound may al so be enpl oyed. The basic
conpound i ncludes, for exanple, alkali netals such as nmetallic sodium and

~metal lic potassium hydroxi des, carbonates or hydrogen carbonates of
" these. alkali netals; organic basés such as pyridine and piperidine, and

the Iike. The reacti @Re C¢hdta omabEi 86nddHt ingNtké tdmipound peeseheecor. the
absence of a solvent, usually in the presence of a suitable solvent. The
sol vent i ndihedeomppondekdhplis, cnerenésomm the aE:feﬁts(Sﬁr*i’é’eaﬁ& fret hyl et hyl

ket one, ethers such_as diethyl ether a g ar oa hydr ocar bons

such as beﬁféﬁ@’)tGﬂﬁéﬂ%yﬁﬁﬂiﬁ&ﬁgﬁét' é“ﬁ.?%Fsé%é Eeéﬁhydrlde wat er,
- pyridine, tn'a%c Elilﬁ JdE od %%l aé&@dmxk@u@qa&mer&t: gﬁoﬁ@ﬁlwn an

anount  of at east Te. per nol e of 'the conpound (3 usually in an

equi nol ar taxia,l ar QQOGXEE%IWI&'[ acTBearngdetidonsich ausua:leltyccarrl ed out at

a tenperature of from around OC to
anhydrlde, a (lower) alkancic acid halide such as acetyl
chloride  or propionyl bromide, or the like. In case of
using an acid anhydride or an aciad halide as the (lower)
alkanoylating agent, a baéic compound may also be
employed. The basic compound includes, for example, alkali
metals such as metallic sodium and metallic potassil;m;
hydroxides, carbonates or hydrogen carbonates of these.
alkali metals; organic bases such as pyridine and
piperidine, and.tﬁe like. The reaction can be carried ou£
in either the presence or. the absence of a solvent, usually
in the presence of a suitable solvent. The solvent
includes, for example, ketones such as acetone and methyl
ethyl ketone, ethers such as diethyl ether‘and diokane,
aromatic hydrocarbons such as benzene, toluene and xylene,
acetic acid, acetié anhydfide, water, 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 eguimolar to a lafge excess émount. 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




around 150C, preferably from around OC to around 100C, for about 5 m nutes
to about 15 hours. In case of using ‘a 30 June 2005 69 (lower) alkanoic
acid as the (lower) al kanoyl ati ng agent, a dehydrating agemtsdirs: poeberably
enpl oyed, which includes mneral acids such as sulfuric acid and
hydrochloric acid, sulfonic acids such as p-toluenesul fonic acid, benzene-
sul fonic acid and ethanesul fonic acid and the like,. and the reaction is
preferably carried out at a tenperature of from around 50C to around 120C.
The nitration of the conpound [33] orgd34] is carried out by treating the
said compound with a nitrating agent such as fumng nitric acid, concd.
nitric acid, a ..mxed acid (e.g. nitric acid plus sulfuric acid, fum ng
sul furic acid, phosphoric acid or acetic anhydride, etc.-), an. alkal

metal nitrate plus sulfuric acid, an anhydride of nitric acid and an

organic aclﬂnvﬁ#qhai’-ﬁaﬁ&ﬁi 3é|018' LEalfe O(lQJ%Q‘GZQXLaHb&E.QEPH rygtern(egeg

tetraoxide, nitric acid plus nercury nitrate, dacetone

cyanohydr i dehyaitaalikyl agenitt riat prpkdsas1y fanpleyaai, dwRica palyydeesphori ¢ aci d,
w thout a solvent or in the presenece of a solvent such as acetic acid,
acetic anhjdrirgé 6F14%| Fua @saghdfuThe afiidy andnpydagenioyis medfler abl y used

n an amougy, @fh kL0 8 MRS B0 Lo1 IRl dlroblie gaUROUDL, I3l or [34). The

reaction is usually carried ou enpératluré o fromaround -10C to

around 70&uffnigbauia haveRubassh Orediitacd4 Baur SheThﬂ(é"y(Hn@' ysks of the
conpound [35] is carried out
reaction is preferably carried out at a temperature of from

around 50°C to around 120-°C.

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 acid, fuming
sulfuric acid, phosphoric acid or acétié 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 plus“
mercury nitrate, nitrate of acetone cyanohydrin, an alkyl
nitrate plus sulfuric acid or a polyéhosphoric 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 hoﬁrs}

The hydrolysis of the compound [35] is carried out
under the same reaction conditions as emp10yed.in the

hydrolysis of the above compound {1la].



. under- t-he sane-reacti-on-conditions as-enployed-i-n-the..hydrolysis of-the ... ..
. above conpound [la). 30 June 2005 70 The reaction between 5hﬁ cogﬁggnd
+ [37a] or [38) and the compound (8) can be carried out undet® tH¥%
- reaction conditions as enployed in the reaction between the conpound [I b]
. and the conpound (11] in the above reaction schene-11'. The hal ogenation
~of the conmpound (39] can be carried out under the sane reaction conditions
- as enployed in the hal ogenation of the above conpound (14]. The reaction.
. of converting the conmpound (29b] into 7% he conpound [29a] can be carried
. out under the sane reaction conditions as enployed in the above reaction
t 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 sane reaction conditions as enployed in the reaction between the
conpound (14a] and fThe rempdwndb¢i®gen The rompoumdh [(X7adjonvef3Bhg t he
t conpound (36]_into the conpound (37) can be carried out by converting the
| forner cor‘rﬁﬂ%dﬂienFS‘“?ﬂ'i‘%rzEﬁwli GRNsBF tcanfdeoPulistMiPSddiecusP™Ritrite and an

aci d .SUCh. 6Eseasé'{:lifo r icgnaﬂﬁdnsh%%r Qﬁpitg\%&f i%Citg'e pgg&%bor 0 begﬁgghdtﬁé _bor on

- fluoride in &a sol'vent such as a ower) "al Kanor ¢ acid such-as acetic acid
L or water., Githdud@ (1bgaghd Nthel RempOuAF qIYMifathe VMBIV eA ré@BREEnPOWIEr OF 2
. copper halide such as, for exanple, cuprous brom de, cuprous

3 scheme-II". .

The halogenation of the compound {39] can be

carried out under the same reaction conditions as employed
S in the h;logenation 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
conditions 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 compouhd into a diazonium salt thereof using sodium
nitrite and an acid such aé.sulfuric 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



chloride or cupric chloride in the presence of a hydro- hal ogenic acid such
as, for exanple, hydrobromc acid or 30 June 2005 - 71 hydrochloric acid,
or reacting with potassiumiodide in the presence or abselwerwafe aoobpper
powder, preferably with a copper halide in the presence of a '
hydr ohal ogenic acid. The sodiumnitrite is usually used in an amount 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 anount of 1 to 5 noles,
preferably 1 to 4 noles, per 1 nole oflthe compound [36]. The reaction is
usually carried out at a tenperature of fromaround -20C to around 100C,
preferably fromaround -5C to around 100C, for about 10 m nutes to about 5
hours. The hal ogen atons of R21 and X9 in the conpound [37a], the conpound
[la], the conmpound (la'] and the conpound [45] described bel ow can be
convert ed hydoeadelricoabid, or. reacting with. potassiumQichide 2@0bhe- 72
(Reaction schenme-XI) RA RA X NO2 X NO2 / | Hal ogenating Hydrolysis:,,
agent Rz, PRERHETROT Rp@eqqgopf(&lfopper 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 l.to 1.5 moles, per 1 mole of the compound [361},
and the éopper halide is usually used in an amant of 1 to S
moles, preferably 1 to 4_moLes, per 1 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 R%Z' and x% in the compound
[37a), the compound [la}, the compound'[la'].and the
compound [45) described below can be converted into each

other.



R4--R2O-R4 -CH2SR21-[ 15} 4~ [2: 1::X61-R2'- NH2 CHSR21 ..f42]--1-20—R4-X NOR-. - -

' [43] R21 X9 CH2 R20 (37] mhereln R2 R20,. R21, R30, X, X6 and X are as
\ defi ned above. The hydrolysis of the conpound (40] can be cH usg 2802
under the same reaction conditions as enployed in the hydrolysis of the
above conpound [l a]. The hal ogenation of the conpound. (411 'can be.
carried out under the sanme reaction conditions as enployed in the

hal ogenati on of the conpound [14] in the above reaction schene-V. ........
...... 30 June 2005 73 The reaction~bétween the conpound (42) and the
conpound (15) can be carried out under the sane reaction conditions as
enpl oyed in the reaction between the conpound [14a) and the conpound (15).

{Reaction scheme-XI}

| R4 R4
| X NO,, X NO,
! Halogenating
: Hydrolysis . agent ~
| r2' NHR3C : r2' NH,
[40) (41}
X NO | : : X NO
2
CH,SR?L  [15] 2
N~
- . g . e .
R2 NH-X°© RZ NH;
_ cHSRZ1
42
[42) | L6
R4 _
X NO, (43]
_'_9
Rz' xg
"
R20
(37]

wherein RZ', R20r Rzl, r30, X, )n{.6 and X9 are as defined
acove.

The hydrolysis of the compound [40] can be carried
out under the same reaction conditions as employed in the
hydroly51s of the above compound (1a].

The halogenation of the compound [41] can be-
carried out under the same reactlon condltlons as employed
in the halogenatlon of the compound [14} 1n the above '

reaction scheme—V.-



The desul furization of the conpound (43) can be carried out under the sane
reaction conditions as enployed in the desulfurization of the conpound
[18) in the above reaction schene-V. (Reaction schene- Xl 130 Nidneat2zioos 02N
R | X9 R X9 R3 R3 [44) [45] H2N/ X | Nitration R21 X9 R2 X9 R3 R3
(46) (47] X/ N2 X/ NH2 R" \ | X9 > R2' X9 Hal ogenation R3 R3 [48)

(49) 30 June 2005 74 R20 X NHX6 [15) CH2SR?1 R21 X R3 [50) R20

CHSR21 CH2R20 -3 -

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 éompound
‘{14a) and the compound (15]).

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

(Reaction scheme—-XII]

O,N
Nitration - ~
7~ -~
R3 Rr3
[44) [45]
HoN ~_ X :
' Nitration
_— - 7
R2' X9' Rr2 ' - X9- .
[46] _ [47]
X NO, X NH,
Halogenation .
R2' x5 > g2 %2 ' 4

(48] ' (49]



| I X9 Nltratlon R2X9 R 3 R3 [53] [37b ] 21 36 9 wherein R, R X_X_ R0

i and R 21 are as defined above. ................... . 30 Jun%02ﬁ§§’290§5
i (Reaction schene-Xl11] H2N X6HN Hal ogenation R2 1 X9 R2 X9 R3 R3 (461

[54]. R20 R20 CHSR21 CH2SR21 (15) H2N R2' \ |. X9 R3 (55]

- 74 —_
|
] g20
X NHX I (15)
CH,SR21
R2' x9 >
3
[(50)
R20
|
cHsr2} - CH, R20 .
X NH,
: - ——‘———————% -———-——9
RZ. x9 .
R3
i {51) (521
CH,R?0 'H,R20
X X . NO,
Nitrati
Rz' xg i ratl:J.on% R,z' Xg
R3 r3
[53] '  [37b]
wherein Rz', R3, X6, Xg, r20 and r21 are as defined above.

X NH2 X NH2--R2'. X9.R2' X9 .R3.R3. [51) [52). ..CHR20. *H2~ 20..X-X NOR2. R2, \......



CH2R20 CH2R20 H2N X R2' X9 ° R2' X9 R3 R3 [56] (53) wherein R, R3,
X6, X9, R20 and R21 are as defined above. The nitration of each conpound
[44], (47] or [53] <can be carried out under the sanme reactpopus®nEds ons
as enployed in the nitration of the conpound (33] or [34]. The reduction
of the conpound (45] or [481 is wusually carried out by (i) reducing the
conpound with a catalyst for catalytic reduction in a suitable solvent, or
by (ii) reducing the conpound with a reducing agent such as a m xture of
netal or netal salt with an acid or.a;gxture 30 June 2005 76 of netal or
netal salt with 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,

wat er, acetic acid, alcohols such as nethanol, ethanol and iso- propanol,
hydr ocar boreagtchn ascHeeanerand cycl ohexane,. ethers such as diethyl ene

gl ycol dinethyl ether, dioxane, tetrahydrofuran and diethyl ether, esters
such as ethyl Hg®tate and methyl acetate, apdati ar solvent such as

N, N-di met hyl forma and th atThe catal yst| for]| catal ytic reduction

enpl oyed in the se cencludes, for exanple,. | 26l um pal | adi um
. R X
bl ack, pal | adi um cardon,
{46] [54].
20
R
l 01 CHSR21
CH,SR {15) H,N
> >
r2' x?
I
R3
{55]
CH,R20 cH,r20
HoN ~ X
g2' X9 > 2 9
R3 R3
(56) [53)

wherein RZ', R3, XG, Xg, R20 and Rz; are as defined above.
| The nitration of each compound (441, (47] or [53]
can be carried out under the same reaction conditions as
employed in the nitration of the compound (33] or [34].

The reduction of the compound {45) or [48) is
uéually carried out by (i) redubing the compound with a
catalyst for catalytic reduction in a suitable solvent, or
by (ii) reducing the compound with.a reducing agent éuéh as

2 mixture of metal or metal salt with an acid or a mixture



E p‘I ati num pI ati num oxi de, copper ~chromi te, ~-Raney ni ckel ; -and-—-the-ti ke:—The
. catalyst is usually used in an anount of from 0.02 to 1.00 Sines i.ght
based on the compound (451 or (48). The reaction is usuall§ CHFFigﬁogut at
. a tenperature of fromaround -20C to around 150C, preferably from around
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

¢ enpl oyed reduci ng agent includes a mxture of iron, zinc, tin or tin (I1)

: chloride with a mneral acid such as hydrochloric acid or sulfuric acid, a
- mxture of iron, iron (Il) sulfate, zinc or tin with alkali netal

hydr oxi de such as sodi um hydroxi de, sulfate such as anmonium sul fate,
aqueous anmmi nia or. ammonium chloride, and the |like. The innert sol vent

i ncl udes, fgi exanpl e, water, 30 June 2005 77 _ acetic acid, nethanol,
ethanol, diOx&f&2an8 tHeFak RELIETHED Muirordfee ofiel £ dmsooRmmRa iubove
reduction e aiyarkependiag of & Kindat URgEeds] gy agenl, enploved. For
exanple, the reaction Is aéVantageousﬁy carried outCai-a - tenpg? fure of

from ar ouncbOEHe0pE66E_S EMPEkEl Uhe E4HalaRaut re@ust {&n ADGH sLQyBRUrSs when
- the reducing agent is a conbination of tin (I1) chloride and hydrochloric

aci d. The awWd@yedgiagdm heactgsanl Lyclomelsoyédri axampremnwdteaf, at | east 1
nol e, preferabl 5 nnleieper 1 nole of the starting conpound. The
4

Yy 1t
hal ogenat i d1F Of -t ﬁgl‘gbni)]o‘i?ﬁ‘d’ Bycbrag 4sithangl -t aehardsef\iferdoreaction with
~ the compoungdpbdbi1¢alyPScarbons 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, palladium 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 usually carried out at a temperature
of from around -20°C to around 150°C, preferably from around
0°C to room temperature at a hydrégen pressure of.from 1l Eo
10 atm. for about 0.5 to about 10 hours. In case of using
the process (ii), the empléyed reducing agent includes a
mixture of iron, zinc, tin or tin (II) chloride with a 
mineral acid such as hydrochloric acid or sulfuric acid, a
-mixture of iron, iron (IT) sulfate, 2inc or tin wiﬁh alkali
meta; 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,



~carried out in the same reaction conditions as enployed in the

hal ogenati on of the above conpound (14) and the subsequent reaction with
the conpound [15]. The desul furization of the conpound [55], of,Je23bosf or
preparing the conpound [56] or [52] respectively can be <carried out in the
same reaction conditions as enployed in the desulfurization of the above
conpound [18]. The reaction of converting the conpound [46] or [56] into
t he conpound [47] or [53] respectively is carried out by reacting the
starting conmpound with nitrite of nety/al - 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 presence of copper (I) brom de - hydrobrom c acid, copper

(1) chl oriadetichydi ochhetahaaGi Sendhedr, 0BE 944 fe 3Gt neP?tASST U odi de, or
an acid such as hydrochloric acid plus copper powder. The acid enployed in
t he react it®@citaehudesndit faors efahpd eybokydr edindirdnc magi darfpydr obroni ¢ aci d,
sul furic d%cid,_tetrafluqroboric aci d, hexaf!l uorophosphoric acid, and the
like. The “§@C4%aRE Phe® Mithes. the nesusinaragqndugpygovaded For an anount - of

from1 10 cxafiphes. cRE & &laliloh £ ofBvhntoedudD @i 30 8L A Lpast 1 mole,
1.5 2 ol

preferably from1l to 1.5, noles, respeCtively, per e of the conpound
[46] or [tB6erZheranmlunironf atbendidicd e8pteyed dmpeBaat i 80Fdheab At ai ned
diazoniumsalt is usually at least 1 noles, :

0.5 to about 10 ‘hours when the reducing agent is a

combination of tin (II) chloride and hydrochloric acid. The

reducing agent is usually employed in.an amount of aE least

1 mole, preferably 1 to 5 moles per 1 mole of the starting

compound.

The halogenation of the compound [46] or [49] and
the subseguent reaction with the compound ([15] can be |
carried out in thé same reéction conditions as'employed in
the halogenation of the above compdund (14] and the
subsequent reaction with the compound [15].

. The desulfurization of the compound {55] or [51]
for pfeparing the compound [56] or [52] respectively'cén be
carried out in the same reaction conditioﬁs as employed in
the desulfurization of the above compound [18]..

The reaction of converting the compound {[46] or
[S6} into the compound [47] or [53] respectively is carried
out by reacting the starting cémpound with ﬁitrite of metal
such as sodium nitrite or potassium nitrite in a solvent
such as 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



pr eferablyf romJ'-t-0- 1.5 ol es per,l_nple of. -t he Co.rr.p.ou.nd...._. (56] SN 1 - VORI

deam nation of the conpound [52] to prepare the conpound [53].1is %%réied
out by, for exanple, reacting the conpound [52] with t--bu%@quﬂ? PPa in

. the presence of a suitable solvent. The solvent enployed in the reaction
includes, for exanple, dinmethyl formam de, dinethyl sulfoxide,

. hexanet hyl phosphoric acid triamde, and the like. The t-butyl nitrite. is
“usually used in an amount of at least,1l nole, preferably from1 to 2 noles
~per 1 nole of the conpound (52). The reaction 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.

e e e P . .30 June

2005 - 79§ LReactiqp s%hgg%ﬁékﬁh k%:S%i§EX5h Ir’b’ x . NHX6. (57] (57a) R20
R1 X5 [ 15[ CPPSHIT RS ydrobromic acid,

copper (I) chloride - hydroéhloric acid, hydrobromic acid,

potassium iodide, or an acid such as hydrochloric acid plus

copper powder. The acid employed in the reaction includes,

for example, hydrochloric acid, hydrobromic acid, sulfuric

acid, tetrafluoroboric acid, hexafluorophosphorié acid, and

the like. The acid and the nitrate_ of metal are usually

used in an amount of from 1 to 5 moles, preferably ﬁrom 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]1. The amount of the acid employed in heating the
obtained diazonium salt is usually at leaét 1.moles,
preferably from 1 to 1.5 moles per 1 mole 6f the comﬁound
(56]).

' The deamination of_the coﬁpcund (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. fhe solvent employed in the reaction
includes, for example, dimethyl fbfmamide, 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
the-compound [(S52). 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.



[58] R21 X5 RR1 X5 X NH2 X CN C IH2 1H2 R20 R20 (59] (60] R X5 X COCH
"2 R0 (2b] “wherein R X x5, X6 R0 and R2l are as defined above, The
reaction between the conpound [57] and the hal ogenati ng agedtsgd 2066
subsequent reaction with the conpound (15] are carried out under the sane
reaction conditions as enployed in the reaction between the above
conpound [ 14] and the hal ogenati ng agent and the subsequent reaction with
t he conpound [15]. 30 June 2005 - 80 The desulfurization of the conpound
(58] to prepare the conpound (59]-i%%carried out under the sane reaction
conditions as enployed in the desul furization of the conmpound [18]. The
reaction of converting the. conpound [59] into the conpound (60] is
carried out by treating the former conpound under the same reacion
conditions as. enployed in the reaction of converting the conpound (46] or

[ 56] i nt dReEled idnazomnmm¥allt to prepare diazoniumsalt, which is then
R2. x5 R2 " x5
Halogenation, ;:I::::I::
X NH, ER QX _ NH-x6
t57] {57a]
20 2!
R REN N~ X°
gz 119 )
CH,SR LN
H
?HSR2§ 2
/ r20
P
| P (58]
R2! x5 r2' X5
X NH, X CN
r20 R 20
[59] [60)
R&. x2
> X ) COOH
-2
20
{2b]
wherein R?2', X, x3, %6, R20 ana R2! are as 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
compound (14]

reaction with

employed in the reaction between the above
and the halogenating agent and the subseguent

the compound [15].



-reacted w th MN, wherein Mis.as. defined above,.in the presence.of.a.... ...

copper conpound such as copper powder or copper sulfate. The reaction is
usually carried out at a tenperature of fromaround OC to 30 olune £086€,

 preferably fromaround 0C to around 70C for about 0.5 to about 5 hours.
The MCN is usually used in an anount of at least 1 nole, preferably 1 to

10 noles per 1 nole of the conpound [59]. The hydrolysis of the conpound
| [60] can be carried out under the sane reactlon conditions as enployed in

. the hydrolysis of the above conpound £%07. .

......................................... . 30 June'2005 81 [Reaction

. scheme-XV] NHR30 X NH2 3:11:1 X9 R2 X9 R3 R3 (49) Nitration [61] N2 NO

2 X NHR30 X NH2 Nitration R2) , X9 Hydrolysis > R21 X9 R3 R 3 [62] (63)
NO2 PH2

The desulfurization Qf the compound (58] to
prepare the compound [59] is carried out under the same
reaction conditions as employed in‘the desulfurization'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, whérein M is as dgfined above, in the
presence. of a copper compound such as copper powder .or
copper sulfate. The reaction is usually carried oﬁt at a
temperature of from around 0°C to around 100°C, pfeferably
from around 0°C to around 70°C for about 0.5 to about 5
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 cafried
put under the same reaction conditions as enmployed in the

hydrolysis of the above compound [20].



XX I -, -~R.l X9 R~ Xg 3 R3 (64) [65) X10 10 X X/ N >21 9
Nitration RR3 X R2 ~ ~ 3 X9 [66) [37c] wherein R21, R3, X,7 X9, "and R30
are as defined above and X10 is a halogen atom The reacti@ni@fe @onverting
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

" conpound [33] into the conmpound [34]. ........
............................. 30 June 2005 82 The nitration of the

. conpound [49], [61] or [66] can be-carr ed out under the same reaction

conditions as enployed in the above nitration of the conmpoud [33] or (34).
The hydrolysis of the conpound [62] can be carried out under the sane
reaction conditions as enployed in the above hydrolysis of the conpound
[la). The deam nation of the conpound [63] to prepare the conpound (64)
can be carlReadtaoh sadetfetdvg sane reaction _

X t[:::]::jNHz X NuR 30

R2 xg = R2 X9

R3 - g3
[49] Nitration [61]
NO NO
2 .
X NHR30 \\\\\\\ﬁs X °_ Nm,

=
NitrationE . Hydrolysi |
) o2 e Hydro y31sﬁ7 22 S~ 9
RS ’ %3
[62] [63]
NO H
X 2 X NH;
—> 2! g9 ————> g2 x9
3 3
[64)
10
X
_ R2 X9 Nitration >
r3. '
(661 (37¢]

“wherein R?', R3, x, x%, and R3? are as defined above and x10
is a halogen atom.
The reaction of converting the compound [49] into
the compound {61) can_be carried out under the same reaction
conditions as employed in the above reaction of converting

the compound [33) into the compound [34].



condi-t+ens-as -enployed- i n -t-he-above. deam-.nati on-of--t he. conpound.{52}--The
. reduction of the conpound [64] can be. carried out in the sanme reacion
iconditions as enployed in the above reduction of the conposddiymkb]2005
. [48] . The reaction of converting the conpound (65] into the conpound [66]
i can be carried out in the same manner as in the above reaction of
converting the conpound [46] or (56] into the conpound (47] or [53]. The
conpounds [3), [5), (7), (9], [la], (lgy). [Ib"], [29], [31] and (32],
. wherein R2 is a saturated or wunsaturated 5- to 9-nenbered heterocyclic
“ring having a substituent of oxo, can be reduced to the correspondi ng
. conpounds, wherein R2 is a saturated or unsaturated 5- to 9 nenbered
- heterocyclic ring having a substituent of hydroxy. The reduction can be

O A e Al et EULABANET sb ] LIS PIETREG Of 2

. suitabl e solvent. The reducing agent I nclu
S can be3@aluned 2005 tﬁiﬁeerh@hh’Qfﬁé dRadtibhi 8oh@ tiBdruRshydri i de,
di borane and the |I|ike. The reducing agent is usually used in an ampunt of"

| at | east lemmlavedvrief thebibove me tSambesofpezhelcnmbeu@f[Hﬂe orst[aldﬂl ng

material to be reduceg The sol vent includes, faor _exanp
(lower) al cohol suchT88& WEETRIYSEs 8?h5h%l°°%ﬂ°“ﬁ§ob?6baﬁ&ﬂ b%aﬁaéfhé@ such as

. tetrahydrof yif@an,, qlieth¥l safd NN OQ'gLXﬁT%;&%@daEhgmﬁigﬁéd Jyat%%aCtlon I's

5 usual l'y
above hydrolysis of the compound [la].

The deamination of the compound {63] to prepare
the compound [64] can be carried out under the same reaction
conditions as employed in the above deamination of the
compound (52]. |

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 [3], (5], (7], (9], fla), {1a‘'],
{1b'}, (29], [31] and Iéz],-wherein R.2 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 unsaturatea 5- to 9-
membered heterocyclic ring having a substituent of
hydroxy. The reduction can Be carried out with a hydrogeh—
atiné reducing agent in the presence of a éuitable

.sglvent. The reducing agent includes, for example, sodium



_carried out at a tenperature of fromaround --60C to 50C, preferably from

around -30C to roomtenperature for about 10 minutes to about 5 hours. Tn
case of using lithium alum num hydride or diborane as thesgeflifd ngoggent,
non- aqueous solvent is preferably enployed such as diethyl ether,
tetrahydrofuran or diglyne. In case of using sodi um borohydride as the
reduci ng agent, an inorgani c base such as sodi um hydroxi de can al so be
added to the reaction system The conpounds wherein R2 is a saturated or
unsaturated 5- to 9-nmenbered heterocyd ic ring having a substituent
selected fromthe group consisiting of a (lower) alkyl having at least 1
of a (lower) al kanoylanm no and a (lower) al koxycarbonylam no, a (| ower)

al kanoyl am no and a (Il ower) al koxycarbonyl am no can be hydrolized into the
correspondi ng conpounds wherein R2 is a saturated or unsaturated 5- to

9- nenber edPHehEABpESRA ild thiing abwiiTgita hysubse | i d usstarseledt edef rom t he group

havi ng at | east one am no and am no. The

consi sting;of a &Agmer . Ikgl |
hydrolysi s . ... 0%, reducing agent 1s usually usesp ijgd 2p99nt-oB4at can be

Py ol ysi & “af ot he"nrpaana T2l i ihe BBbGe D+odeeaR SERGRE- 1 The
conpounds Skaeténg Rxdardad satle atesthced. unsatisaiead Snctaddspepber ed
het erocyclic ring having at |east one -NH in the ring can be converted
into the example, water, a (lower) alcohol 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-
équeous solvent is preferably employed such as diethYl
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) alkanoylémino and a
(lowery alkoxycarbonylamino can be hydrolized into the
corresponding compounds wherein R? is a saturated or
unsaturated 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 hydrolysis



conmpounds wherei-n-R2.is a. saturated.or.unsaturated.5-.t0.9- nmenbered...... .. ...

* heterocyclic ring substituted by at |east one (lower) al kanoyl, by

reacting the former conpounds under the sanme reaction condB0idurse &005

- enployed in the reaction of converting the conpound [33] into the conpound

. [34] in the above reaction schenme-X. The conpounds (3], [5], [7], [9],

c(la], [la'], [Ib], [Ib'], [29], [31]] and [32] wherein Rl is a phenyl.

- having at |east one (lower) al koxy on dhe phenyl ring can be converted
into the correspondi ng conpounds wherein RL is a phenyl having at | east

- one hydroxy on the phenyl ring, by heating the former conpounds in an

. aqueous hydrobrom c acid solution. The conpound (1] wherein R3 and/or R4

"is a halogen atom can be converted “into the corresponding conmpound [ 1]

- wherein R3 /or R4 i.s.h treatln the fo conpound i n water

dr ox
- and a basi cg%grrpou adrslﬁgh&é% %& ¢ Ao X cd 8tl?>'ot%{’s’ﬁll}r’noﬁ§d?6m de or
- barium hydrangasy e ifr e K @Eeééﬁﬂk?c%ﬂgéﬁﬁﬁ”ﬁﬁéaoqg §§Ee£§59§|y from

. room tenperature to aroun 150 for about o 15 hours Jun 005 85.

!

- [Reacti on scéwmmteofVIschBmé-X. COOR6a X COOR6a j | Hydrolysis 1 | i
: The compounds wherein R% is a saturated or
unsaturated 5- to 9-membered heterocyclic ring having 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 oompounds under the

same reaction conditions as employed in the reaction of

converting the compound [33] into the compound {34] in the

above reaction scheme-X,

The compounds (3}, (5], (71, [9], (12}, {1a'],

[1b]l, [1b'}, [29]}, (31) and {32] wherein R! is a phenyl .
having at least one (lower) alkoxy on the phenyl ring can be
converted into the corresponding compounds wherein R! is a

phenyl having at least one hydroxy on the phenyl ring, by

heating the former compounds in an aqueous hydrobromic acid
'solution. _

The compound [1] wherein R3 and/or rR? is a halogen
atom can be converted ‘into the correspond;ng compound {1]
wherein R3 and/or rR? is hydroxy, by treating the former
compound in water and a basic compound euch as sodium
hydroxide, potassium hydroxide or barium hydroxide at from
room temperature to around 200°C, preferably from room

temperature to around 150°C for about 1 to 15 hours.



R NRAO43RN RRaR3RD

[ 1k] Hal ogenation ~. ~

and X .are as defined above, and R6a is
Rais a (.lower) alkyl having 1 to 3 of hydroxy,
having 1 to 3 of a (lower) al kanoyl oxy,
to .3 of halogen atons and Rid is a (lower) alkenyl.

Rib i

Ricis a (lower) alkyl
The reacti on of

R4 0 R4 0 X COOR6a

ot a RR1~1N RNI RBRGRSRA [In [In] wherein R2, R3 R4
hydr ogen at om or §0(#9m§g%oglkyl,

ower) al kyl
having 1

s a (

converting the conmpound [ K]

under the same reaction
converting the conpound
conpound [i E] can be
enpl oyed
t he conpound [| K] can be

in the above hydrol ysis of the conpound [I|a].

into the conpound. [li] can be carried out
condi ti ons~a%° enpl oyed in the above reaction of
(33) into the conpound [34]. The hydrolysis of the

carried out under the sane reaction conditions as

The hal ogenati on of
carried out under the sane reaction conditions as

enpl oyed

iNrachécapdeeemri*ydenat i on of the conpound [2].
30 June 2005

coor®2

Hydrolysis

r3 | <
rla \\\\\
(1K) N

l Halogenation

Y o
N~ coorba
LI
R Alé
{1m] (1n)

wherein R%2', R3, Rr% and X are as defined above, and RP2 is
hydgogen atom or a (lower) alkyl, rla is a (lower) alkyl
having 1 to 3 of hydroxy, R*P is a (lower) alkyl having 1 to
3 of a (lower) alkanoyloxy, RC is a (lower) alkyl having 1
to 3 of halogen atoms and Rld is a (lower) alkenyl,

The reaction of converting the compound (1lk] into
the compound [1:2] 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 {1t} can be
carried out under the same reaction conditions as employed
in the above hydrolysis of the compound {la].

The halogenation of the compound [1k] can be
carried out under the same reaction conditions as employed

in the above halogenation of the compound [2].



86~ The -react+on of--converting-the-cenpound (l-Kk)-i-nto -the compound [in}-is .. .-

, carried out

i a hydrohal ogenic acid

i norganic
i hydr ogensul

~around 350C, preferably fromaround 80C to around 300C for about 10

m nutes to

into the conpound (in

in a suitable solvent or wthout a solvent in the presence of

acid such as sulfuric acid, boric acid or potassium

such as hydochl oric acid or hydrobro?® cTurg @00&n

fate, or an organic acid such as oxalic acid. The solvent

i enpl oyed in the reaction includes, for exanple., water, an ether such as
. di oxane, tetrahydrofuran or diethyl _efher, a hal ogenated hydrocarbon such
' as di chl oronet hane, chloroformor carbon tetrachloride, an aromati
i hydrocarbon such as benzene, toluene or xylene, or a mxture thereof. The
‘ reaction is usually carried out at a tenperature of from around 50C to

reai

about 10 Qg%rs ethe reacti on

- solvent. Thanes@o@oln&PlOyed kArtl8a r&ACtin0Y BRYVeade &M vWh

Lch,is

. exenplified in the above reaction of converting the conpoung ka]
- conmpound [ Mijtholitea sebwodrtorini shespatdanczapti edhpdiforatl yehgapeeag ur e of
from roomtenperature to around 150C, preferably fromroom tenper

around 100CGYYy asphBufoatahicupeddt or

DR ponouS! kad SR BLOAHNE 1c0hoBR | A AR NP SOt SO0,

© carbonat e,

1

!

potassium ~carbonate, sodi um

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 hydrocarﬁoh

such as benzene, toluene or xylene, or a 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 [1l%] into

the compound [1n] is carried out in a suitable solvent or

Qithout a solvent. The solvent employed in the reaction may
be any which is exemplified in the above reaction of
converting the compound [lk] into the compound [ln]. 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 10 minutes to about 10

~hours. The reaction may also be conducted in the presence

of an inorganic base such as sodium carbonate, potassium

carbonate, sodium hydrogen carbonate, potassium hydrogen

carbonate, sodium hydroxide, potassium hydroxide, lithium

c

[1t)

f, . ti t ; d
i€°Carti 80 BUtYeS lggg ¥$&ﬁ%§g§ﬁgﬁéﬁgqggggﬂﬁthout a

into the

ature to

bromipreid. B inesganbdn nmay al so

um

- hydrogen aardi@r@neul 596 U uar exhaeic RRLASSLEM dw ds.ouiideack gt hi um .



................. 30 June 2005 87 salt such as lithiumchloride or
‘lithiumcarbonate, or an organic base such as DBU, pyridine, triethanol
amne or triethyl amne. The reaction of converting the campewad20bsi into
the conpound [In] is carried out in a suitable solvent in the presence of
a basic conmpound. The solvent and the basic conpound enployed in the
reaction nmay be any which is exenplified in the above reaction of
converting the conpound [la] into the conpound [In). The reaction is
usually <carried out at a tenperatureﬁbf‘fron1roon1tenperature to around
200C, preferably fromroomtenperature to around 150C for about 1 to about
10 hours. The conpounds (1k], [la], [ImM and [In] wherein R6a is a (|lower)
al kyl can be converted into the corresponding conpounds wherein R6a is
hydrogen atom by hydrolyzing the former conpounds under the sane reaction
condi ti ons‘saalst émhoyédl}trhltdﬂe chdoveddyalr dliysismotatinaanmpeusd [1a]. In

t he hydrol of the conpound It] wherein Réa is a (lower) alkyl, R6a is
al so hydol dea §8ﬁes'f:‘§£@sg th - gPYELAHE - c SAPBLPRP T U3 iSePEI N R6a i S

hydr ogen eggygth '%Rlnﬁa” easily be separated fromthe reaction mxture. In
the hal ogeanati on of the conpound [1k] wherein R6a is hydrogen atom the
carboxy in the conp@badre&cuﬂqnaofhabmgﬁnﬁh@dthe semfouras 3 mutintBi S one can
be easily

the compound (1n] is carried out in a suitable solvent in
the presence of.a basic compound. The solvent énd the basic
compound employed in the reaction may be any which is
exemplified in the above reaction of converting the compound
(le] into the compound [ln]. 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.

The compounds {1k]), [1:¢], flm] and [ln] wherein
R®2 is a (lower) alkyl can be converted into the
corresponding compoﬁnds'wherein rR%2 js hydrogen atom, by
hydrolyzing the former compdunds under the same reaction
conditions as employed in the above hydrolysis of the
compound [la].

In the hydrolysis of the compound [12] wherein R®2
is a (lower) élkyl,.Rea is also hydolyzed in some cases to
give the compound {1:1] wherein R6a is hydrogen atom, which
can easily be separated from the reaction mixture.

In the halogeanétion of the compound (1k] wherein
Rsé-is hydrogen atom, the carboxy in the compound is also

halogenated in some cases but this one can be easily

separated from the reaction mixture.



separated fromthe reacti-on-mXture. ..., o rrer, oo 30-dune -
2005 88 [Reaction schene-XVll) R32 R32 02N CCCN 02 § 4une
Esterification (671 [68] R32 32 H2 OR33 H2N COOR33 Redu- Qi ogen |on
cton\ O X X3 [69] (70] 32 R32 X4, COOR33 X4 COON X X3 X2 | X3 [71]

- [2c] Wherein X2, 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 a8fd such as hydrochl oric acid or

- sulfuric acid, thionyl chloride, phosphorus oxychloride, phosphorus

' pentachloride or phosphorus trichloride. The reaction is usually carried

[Reaction scheme-XVII)

r32 32
0,N COOH 0, COOR33
Esterification
P
[67] [68]
r32 32
H,N 33 33
~Hy COOR HZN COOR
Redu- Halogenation ..
ction > : -
X x3
[69] [70] )
32 32
4 33 4 R
X COOR x4 COOH
_— >
X x3 x2 x3
[71] . [2c])

Wherein Xz, x3 and x? are as'defined above, R32 and Rr33 each
are a (lower) alkyl.

| 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
Erom around 50°C to around 100°C for about l to 10 hours.

The reductlon of the compound [68] can be carried

out under the same reaction conditions as employed..in the

above reduction of the compound [45] or [48].



out at' a tenperature of fromaround OC to. 1500C, preferably from around
50C to around 100C Tof about 1 to 10 hours. The reduction of the compoand
[68] can be carried out under the sane reaction conditiomn aummpboyed. in
the above reduction of the conpound (45] or [48]. 30 June 2005 89 The
hal ogenati on of the conpound [69) is carried out in a.suitable solvent in
the presence of a hal ogenating agent. The hal ogenati ng agent enployed in
the reaction includes a hal ogen such as brom ne or chlorine, iodine
chloride, sulufuryl chloride, N-halog§é&nosuccinim de such as

N- br onosucci ni m de or N--chl orosucci ni mde. The hal ogenating agent is
usual ly used in an anmount of.from1l to 10 noles, preferably from1l:to 5
noles p.er 1 nole of the conmpound [69]. The solvent includes a hal ogenated
hydr ocar bon such as dichl oronet hane, dichl oroethane, chl orof orm or carbon
tetrachl oride, a (Imwehplabdkendion a€i dheUsdn@EinECEELG AEi Har OTedr Opi ONi C
acid, water and the |like. The reaction is wusually carried out at a

t enpér at uP8t ot & ciRi&rBUAdSPaNS iar hadeierenss lofng peatagemdtite sol vent,

preferably from .around OC to around 40C for ahout 0.1 to about 10 hours.
The react%gﬁngf égﬁbéﬁgPﬂﬁnﬁ%ﬁ“b@ﬁﬁBﬁnamT%?ﬁﬁéﬁﬁﬂJShetﬁ@aEBH%%und (71) can
be carri ednoutdesdematibges adie @&ChireRin€ Widi10S nds eBRkeyed in the above

reaction of converting the conpound [46) or [56] into the conpoud (47) or
[53]. Thechydrblysisslofuthle dompcded F7idlemmdseccaninéde suth umder the
safme reaC%LgpogggEEJyn?2§dg%3qukgl%goggcéfﬁamide. The ﬁalogenating

agent is usually used in an amount of.from 1 to 10 moles,

preferably from 1 to 5 moles per 1 mole 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 reaction 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
the_gompounds {ib} and'(lb'] in the reaction scheme-II ére

useful not only as an intermediate for preparing the

compound (1]} of the present invention with antimicrobial



schene-1 and the conpounds (Ib) and (Ib'] in the reaction schene-11 are
useful not only as an internediate for preparing the conmpo¥hdyrE 2895t he
present invention with antimcrobial 30 June 2005 - 90 activities, but

al so as an antim crobial agent because they also have antim crobi al
activities. The conpound (1) of the present invention can easily be
converted into a salt thereof by treaigg with-a pharmaceutically
acceptabl e acid or base.. The acid incFudes inorganic acids such as
hydrochl oric acid, sulfuric acid, phosphoric acid and hydrobrom c acid and
organi c acids such as, oxalic acid, maleic -acid, fumaric acid, .malic
acid, tartaric acid, citric acid, benzoic acid, lactic acid,

met hanesul foni ¢ acjd and propionic acid. The base includes sodium

hydroxi de, PBECALLFIAR hyditoRlER, 2 ArciaatiRicioPirdeagesbdbennusa oeat e,

pot assi um hydcgagn, the .like. The conpound thus obtained can
easily be isolated &g% qgﬁ%???é%gﬁvﬂﬁgﬁbgﬁ?ional nmet hods, such as, for

exanpl e, extraction me Romgbyeatsy) Gl bid Yt FRRROE v EBET NS, | 1 Zati on,
col um chr omat ogr aphy and preparative thin'layer - chronatograﬁhy. The

conmpound [ 1paéily hHee sroswemtednvetn iaosadt adrtest bhet eodishaw tan aexcel | ent
antim crobi a aCtigﬂJﬁéa% ai nst Qﬁﬁpplasna, Pseudonpnas aer ugi nosa,
anaer obi ¢ bB ?é??%, y accept e acid or base. the acid includes
inorganic acids such as hydrochloric acid, sulfﬁric acid,
phosphoric acid and hydrobromic acid and organic acids éuch
as.oxalic acid, maleic acid, fumaric acid, malic acid,
tartaric acid, citric acid, benzoic aéid, lactic acid,
methanesulfonic acid and propionic acid. The base includes
sodium hydroxide, potassiﬁm 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,
extraction 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,

rgsistant cells against various antimicrobials, clinically
isolated bacteria, and gram negative and gram positive

bac;eria such as Enterococcus faecalis and Staphylococcus

pPyogenes and hence are useful as an antimicrobial agent for

the treatment of diseases induced by these microorganisms.



resistant cells against various antimcrobials, clinically isolated

bacteria, and gram negative and gram positive "bacteria such as™

Ent erococcus faecalis and Staphyl ococcus pyogenes and hengg &k upeful as
an antimcrobial agent for the treatnent of diseases induced by these

m croorgani sns. 30 June 2005 91 These conpounds al so show | ow toxicity
and | ess side effect and are characteristic in good absorbability and in
sust ai ned activity. Moreover, the conpounds are highly excreted via urine
and hence are useful for the treatnentl of wurinary infectious diseases, and
further because of easy excretion via bile, they are also useful for the
treatment of intestinal infectious diseases. Anong the conpounds [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 &hese Rempeurdg |awer shakkyow siecdiciag, apd eferaabligenet hyée or et hyl
nost prefer and R3.is hydrogen atom a (lower) alkyl or a

bl y: hyl , )
hal ogen af%ﬁ% aﬁﬁg?gag?%ﬁ%ﬁﬁﬂﬂlf AY dP YL RPECSREPI t Y 1A drer) al kyl bei ng
prer erabl budkkikbaotoELIMy . TRSECBY Sl STl LolBENE: And 80, (01 ogen at om

bei ng preferably chlorine atom or uorine "a host ¥ably fluorine
atom The exgsetbdbiiatyriofe tahe benpounds uekrtiberdr aarNtrebbM@Rt i®N in the
i ving body . can be increased by converting theminto the corresponding
sal t suchuééf‘afésr%%%?ﬁpw{s digepate gmchfdrsbhr orearaise of easy

excretion via bile, they are also useful for the treatment
of intestinal infecﬁious diseases.

Among the compounds [1] of the present invention,
the preferable ones are the compounds wherein R?Y is
unsubstituted cyclopropyl, X is chlorine or fluorine atom,
most preferably fluorine atom, RY is a (lower) alkyl such
as, preferably methyl or ethyl, most preferabiy methyl, and
R3 is hydrogen atom, a (lower) alkyl or a halégen atom, ﬁost
preferably hydrogen atom, with a (lower) alkyl being
preferably methyl or ethyl,_most preferably methyl, and a
halogen atom being preferably chiorine atom or fluorine
atom, most preferably fluorine atom.

| The absorbability of the compounds of the present
invention in.the 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 usuélly
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,



-The conpeunds- of--t-he- present-.i nventi-on-are usually..used.in the formof a_ ...

usual pharnmaceutical preparation. The pharnmaceutical preparation %a% be
prepared in adm xture with conventional pharmaceutically a%%éﬁ?ﬁbl@ >

tdiluents or carriers, such as fillers, bulking agents, binding agents,
................ eiiiiiiene..o... 30 June 2005 92 wetting agents,

disintegrators, surfactants and |lubricating agents. The pharmaceutical .
preparation includes various preparqtbgng suitable for treatnment of the

di seases, for exanple, tablets, pills, "‘powders, solutions, suspensions,
enul si ons, granul es, capsules, suppositories, injections such as solutions
and suspensions, and the like. In the preparation of tablets., there may

' be used any conventional carriers, for exanple, excepients such as

. lactose, whit

. solution, gelatin solution, carboxy

sugar, sodi,umchl oride, glucose, urea, starches, calcium

car bonat e, Vggffﬂ? ?ﬁ%ﬂﬁf&lF?ﬁéﬁE%ﬁqﬁH95§eg§HHf%ﬁq§Q£§téPd BRRE}PRf efent s such
as water, ehBanel, PFPIRAkmash 4é%ﬁ%?%ﬁgﬁra9*+ﬁx¥ﬁ%f%9£%tb?pioééaICh
th u el T'ac,

ce |'ose, s nmet hyl

. cel lul ose, ppepasstivnplaiphble god Helayweny! eyromd iddeeased| Sidt egrators
. such as dry starch, sodium al ginate, agar powder, |ami naran powder,

sodi um hydBsgBRIear bH&tE, Balts upavdessnaselut izpisposperhys eoms sor bi t an

fatty acid ters.. sodiu |Lauryl sul fate,  stearic nonqglyceride, starches
~and 1 act oseg%ugfé?lﬁ?’egqrrani‘q%ﬁsfnﬁ%/poﬁ‘iti&ss SHBROSL it ég‘_éﬁf"fl%'f%ari n,

cacao butteguafdadysbngarRatedn®i dsopeARIGHhRL | 208 ML EES 1n the
preparatioh of tablgts, there may be used any conventional
carriérs, for example, excepients suéh as lactose, white
sugar, sodium chloride, 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,
polyoxyethy1ene sorbitan fatty acid-esﬁers, sodium
laurylsulfate, stearic monoglyceride, starches and lactose,
disintegration inhibitors such as white sugar, stearin,
cacao butter and hydrogehéted oils, absorption promoters
such as quaternary ammonium.salts and sodium 1aurylsuifate,
wetting agents such as glycerin and starches,.adsorbénts
such as starches, labtose, kaolin, bengonite and colloidal
si;;pates, rublicants such as purified talc, stearates,
boric acid powder and polyethyiene glycol, and the 1like.

The tablets may also be coated with conventional coating



such as quaternary amoni um salts and sodiumlaurylsulfate, wetting agents
such as glycerin and starches, adsorbents such as starches, lactose, '
kaolin, bentonite and colloidal silicates, rublicants sucip asufqaurbbsed
talc, stearates, boric acid powder and pol yet hyl ene glycol, and the Ilike.
The tablets may al so be coated with conventional coating 30 June 2005 93
agents,. for exanple, may be in the formof a sugar coated tablet, a

gel atin-coated tablets, an enteric coating tablet, a filmcoating tablet,
or a double or nmultiple layers tabl23.-1n the preparation of pills, there
may be used conventional carries, including excipients such as gl ucose,

| act ose, starches, cacao butter, hydrogenated vegetable oils, kaolin and
talc, binding agents such as gum arabic powder, tragacanth powder,-gelatin
and ethanol, disintegrators such as |am naran and agar, and the like. In

t he prepaagéenion dforsepposlé priads bet herehdTdy riieo £1S£0s u fON\ERNtie@nal carriers,
such as, for_exanple, polyethylene glycol, cacao butter, higher. alcohols,
hi gher al E3PbL, &s98ratipereatiod sablekdi agyanhert i @ eebafl ynoertaddst I n t he

preparatign i nj.ectiops,, the solutions, emulsions or suspensions of the
corrpoun_dsQaIFg{"étcedral%llin?ega%]h ‘aré ap&%‘?@r%_ﬁl‘ymﬁhﬁ’eplr%oltad’rﬁré with the body

l'iquid. Thassket solmt itaBSpr &FAHaIiORSoANSE 1SS PEAS ONBa PRI RiRAr ed by
adm xi ng the active conmpound with a conventional diluent, such as water,

aqueous | @eRventcindlsobution, iechyhing cotdipienps opydiene gllyeolse et hoxyl at ed
ISOStearyiaé%éégvﬂs%arches, cacao butter, hydrogenated veéetable
oils, kaolin and talc, binding.agents such as gum arabic
powder, tragacanth powder, .gelatin and ethanol,
disintegrators éuch as laminaran aﬁé agar, and the like. 1In
the preparation of suppositories, there 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 liquid. These
solutions, emulsions and suspensions are prepared by
admixing the active compound with a conventional diluent,
such as water, agueous lactic acid solution, ethyl alcohol,
propylene glycol, ethoxylatéd 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
amqupt sufficient to make them isotonic with the body
liquid. The préparafions may also be incorported with

conventional solubilizers, buffering agents, anesthetiéing



-pol yoxyl.at ed isostearyl_alcohol..or..pol yoxyethyl ene sorbitan._ fatty acid.. ... .

_esters. The preparations may al so be incorporated wth sodi um chlgride,

| glucose or glycerin in an anount sufficient to nmake t hem i bt 2@PPh t he
body liquid. The preparations nmay al so be incorported with. conventional

i solubilizers, buffering agents, anesthetizing 30 June 2005 - 94 agents,
cand further, -with coloring agents, preservatives, perfunes, flavors,

sweet eni ng agents, and. ot her nedicgm; ts. The preparations in the form of
a paste, cream or gel nmay be prepared by using as a diluent white

vasel ine, paraffin, glycerin, cellul ose derivatives, polyethylene glycol,
silicone., bentonite, or the |ike. Wen the conpound of the active
ingredient precipitates in the injection, an acid such as, for exanple,
nethanesulfoni% acid,. propionic  acid, hydrochloric acid, succinic acid or
| actic aciCFQﬁﬂ/ﬁbeangdggﬂ ?%fTWﬂétPnF%%9€Rﬁ$ d9epefuiRTRPeATyapteser ve t he

; injection ﬂg}gﬁﬁggqbkga§€ky;iéu&etlpﬁggpg&ﬁﬁgeugkgggtﬂ{eparation of the

. r . .
- present invention may also be 1nt of an infusable or injectable

~sol ution comdicaimegtshe ahovVergaROUSRS (ik) tAE Bormald 4 hateol suclnas
| lactate and an acid not producing a precipitate. The acid not- producing a

precipitatéi y?tﬂlud@é’, be pyepavesirpleusinmriaiscaadi yemetvidnesubseoniwe Aci d,

pr opi oni c ci d...hydrochl oric agid, succinic acid, and the like, .
pref erabl y H7act |fc1“acﬁg.yc?ﬁ“b'as‘:&(i&fﬁa%? fprigetfeesiciRpinefbylared is usual ly
used in an AL, Qfi1EEoR anUMdnQed, t& the 1ike. when the compound

of the active ingredient precipitates in the injection, an
L 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

.invention may also be in the form of an infusable or
injectable solution coentaining 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, propiénic
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 éround 2%
by weight, based on the weight of the above infusable or
injectable solution. 1In 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%lby weight, preferably from around

0.3 to around 2% by weight, based on the weight of the above



~around 10% by weight, preferably fromarond 0.5 to around 2% by wei ght,
based on the weight of the above infusable or ~ injectable solution. In case
of using an acid other than lactic acid, the acid is usuabbysusedcdoos an .
anount of from around 0.05 to around 4% by wei ght, preferably from around
0.3 to around 2% by wei ght, based on the weight of the above
................... 30 June 2005 - 95 solution. The above infusable or
i njectable solution nmay optionally be added with conventional additives,
whi ch includes, for exanple, a thitck&ner, an absorption pronoter or
inhibitor, a crystallization inhibitor, a conplex-formng agent, an
antioxidant, an isotonicity-giving agent, or a hydrating agent, and the
| i ke. The pH of the solution can properly be adjusted by addi ng an al kal
such as sodium_ hydroxide, and is usually adjusted within the range of from
2.5 to 7. S GierysaBhe afovajiaduakble suit utrijerthhls sqinepanedahas an

excel | ent St@ﬂ%JHH&’ and %eg he stored and preserved for a long tine with
retai ni ng The S6'dti BR 299% "1 FRe CaRY E R padAdsives, ohishlts t hereof may

be contai iigd jdesan¥eanDUsiin th tions, _and are usuall cont ai ned
in an amount of fromi to 0 % %ya\}\g‘:':’g%?er%agé’dagﬁor? l(%“\Mﬁ’(SPQO\S\Etht of the

prepar at i ot . 1iHE&ighar necewtsiteall i paepart atnrdms tot , t He-dpRe’REork VNt on can
be adm nistered in any methods. Suitable method for adm nistration may be
sel ected i W Hccofdaftl’ Wtdrntrha? prepedqisn-pér g aperdndosex of patients,

severity Ofydrating agent, and the like. The pH of the solution can
properly be adjusted by adding an alkali 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 time with retaining the solution state.

The active compounds [1] or salts Eheredf 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 like. For instance, tablets, pills,
;sqlutions, 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 a?xiliary liquid such as glucose or amino acid
solution. The injections may also be administered in

intramuscular, intracutaneous, subcutaneous, or intra-



t-he di-seases;—and the-Ilike. -For- i nst ance,-tabl-et-s;- pills,- -soelutions; - -
suspensi ons, enul sions, granules and capsules are admnistered in oral
route. In case of injection, it is admnistered intravenou$®yune 2085ngl e
formor together with an auxiliary liquid such as glucose or am no acid
solution. The injections may al so be adm nistered in intranuscular,

i ntracut aneous, subcutaneous, or intra 30 June 2005 96 peritoneal route.
~Suppositories are admnistered in inirg rectal route. The dosage of the

. pharmaceutical preparations of .the present invention may vary according to
i adm ni stration methods, age and sex of patients, severity of the diseases,
- and the like, usually in the range of about 0.2 to about 100 ny. of the
active compound [1] or a salt thereof per 1 kg body weight of the patient
. per day. T f t is usually. adnmnistered py dividing into 2 to 4
ti mes per afat%ﬁgsgrggg% ’ir%ﬁgﬁffbg°f¥?ﬁlﬁrﬁsﬁﬁﬁi% t8Fehe ™ £8EF8W ng

. Reference Betpliesoubxanpl es, Experinents and Preparations. It is to be

. understood that the present invention is not limted to these Exanples or
. Experiments and var Foesiafeareges ane prodinficeations madpdratiede wWet hout
~departing fromthe scope and spirit of the present invention. Reference
 Exanple 1 f&‘ezPé-eaFemg‘?‘bet'tﬂl&é‘n@ay2Wﬁg)aq09rééla@dt@rqqswiré@trfargm:ng nitric

acid (d=1. %th%g.@,”ll%e aén@%e&?o)’%ogatﬂr'{t%r, 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 e salt thereof per 1 kg
body weight of the patient pef day. The preparatian is
usually administered by dividing into 2 to 4 times per day.

The present invention is illustrated by the
following Reference Examples, Examples, Experiments and
Preparations. It is to be understood that the present
invention ie not limited to these Examples or Experiments
end various changes and modifications can be made without
departing from the scope and spirit of the present
invention.

Reference Example 1

To 2,6-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 aqﬁeous sodium hydrogen carbonate
solution and then dried. The solvent is distilled off under
rede?ed pressure to give 2,6-dichloro-3-nitrotoluene es

yellow crystals (253.,2 q).



.stirring for 30 mnutes_at roomtenperature, the mxture is poured into
ice-water, extracted with diethyl ether, and the extract is washed with an’
aqueous sodi um hydrogen car bonat e sol ution and then dri ed3o Thamesaboent is
distilled off under reduced pressure to give 2,6-dichloro-3-nitrotoluene

as vyellowcrystals (253.2 Q).
................................................. 30 June 2005 97 |H NWR

(CDC13) dppm 2.57 (3H, s), 7.42 (1H, d, J=7 Hz), 7.58 (1H, d, J=7 Hz)

Ref erence Exanple 2 A mxture of 2,6-#ichloro-3-nitrotoluene (253.2 g),
anhydrous dinmethyl sulfoxide (1.2 L), Kurocat F (KF) (357 g) and
18-crown-6 (2.5 g) is stirred at 160C for 6 hours. After cooling, the
mxture 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 ahi-uNre (roegildyes pem di Bl | ed, unders I‘4le@@§d pressure to
give 2,6-difluoro-3-nitrotoluene (96.1 g)., boiling point: 110-112C/ 18
mHg. 1H NVR febc13)Sbpod: 2.36=73Re)t, J=2 Hz), 7.01 {1H, ddd, J=1.8 Hz,

7.7 Hz, 9.5 Hz), 7. d J=5.8_Hz 8.7 Hz) Reference Exanple 3 To
‘acetic acid (1.2 2. gg%é%ﬂgﬁﬂéﬁégEgﬁPﬁ-C (24 g) and

2, 6=di fl uoro- 3-ni t retoiuaite 0238, §-@icradothen M pduyGehs ($4thj£cted to
catalytlc reduction at room tenperature under
g), anhydrous dimethyl sulfoxide (1.2 L), 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 pressure
.to give 2,6-difluoro-3-nitrotoluene (96.1 g), boiling point:
110-112°C/18 mmHg. | |
1H—NMR_(CDC13) §ppm: 2.30 (3H, t, J=2 Hz), 7.01
(1H, ddad, J=1.8 Hz, 7.7 Hz, 9.5 Hz), 7.97 (1H, dt, J=5.8 Hz,
8.7 Hz)

Reference Example 3

" To acetic acld (1.2 2) are added 5 % Pd-C (24 g)
and 2,6- dlfluoro-B -nitrotoluene (238.7 g) and the mixture is
subjected 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 watér and
_drigg. The solvent is distilled off under reduced pressure

- and the residue is distilled under reduced pressure fo give
_2,4—difluoro—3—methylaniline (138 g), colorless oils, b.p.:
75°C/11 mmHg. | |



- 4-5 atorms:-. The-5-% Pd-C-is -filtered--offand-the--acetic-aci d- -i-s -di-stilled .-
- off under reduced pressure. The residue is poured into ice-water,

- neutralized, extracted with dichloronethane, and the extrat® June\29HRed

with water and dried. The solvent is distilled off under reduced pressure
and the residue is distilled under reduced pressure to give
2,4-difluoro-3-nethylaniline (138 g), colorless oils, b.p.: 75C 11 mHg.
30 June 2005 - 98 1H NWR (CDC13) 69p§g 2.17 (3H, t, J=2 Hz), 3.3- 3.7(2H,

" brs), 6.4-6.7 (2H, m Reference Exanpl® 4 To 2, 4-difl uoro-3-methylaniline

. (20 g) are added 42 %tetrafluoroboric acid (56 m) and water (28 ml)

- under ice cooling-and thereto.a solution of sodiumnitrite (10 g) in

. water (20 m) is added dropw se at bel ow 10C. After dropw se addition, the

- mxture is stirred af_0C for 15 mnutes and the formed crystals are
filtered, which is wasHed WPCH3A PPRYur%e 10f (8Hhahol I=2 dizat:hyl 3et her (1:2),

t hen vm'th3di7ept2hylbggppré_‘,f_(glhoxgg bﬁ( dryi ng under reduced pressure to
gi ve 2, 4-di fl uoro-3-net hyl benzene di'azoni um tetrafluoroborate 28.95 ( g),

“mp. 11.4-115C. Refrefsamcex@@phgie £, 4-Di fl uoro-3-nmet hyl benzene di azoni um

tetra- fluoroborate (28.95 g) is heated at 180C, whereby the deconposition
starts. The inner tetpet-dtgaéliporpadgextiydaniline (20 g) are added

42 % tetrafluoroboric acid (56 ml) and water (28 ml) under
ice cooling and thereto a solution of sodium nit;ite (10 g)
in water (20 ml) is added dropwiée 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 - diethyllether (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. 114-115°C,

Reference Example 5

2,4-Difluoro~-3-methylbenzene diazonium tetra-
fluoroborate (28.95 g) is heated at 180°C, whereby the
decompqsition 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 pressure to give
2,3,6-trifluorotoluene (7.02 g); as colorless oil, b.p.
92°c. |

1H-NMR (cbc13) §ppm:.2.22 (3H, t, J=1.8 Hz), 6.7~
7.1 (28, m) |



200C. The product is taken out of the reaction system After the reaction

is conpleted, distillates (7.05 g) are -obtained, which is distilled under

normal pressure to give 2,3,6-trifluorotol uene (7.02 g), as ooerdoess oil,
b.p. 92C. 1H NWR (CDC13) 6ppm .2.22 (3H, t, J=1.8 Hz), 6.7- 7.1.(2H, m
S 30 June 2005 99 Reference Exanple 6 To
2,3,6-trifluorotoluene (55 g) is added conc. sulfuric acid (366 nl) and
the m xture is cooled to OC. Thereto a solution of potassiumnitrate (44
g) inconc. sulfuric acid (120 nl) i 8% added dropw se at bel ow 10C and
then the mxture is stirred for 15 mnutes. The mxture is poured into
ice-water, extracted with diethyl ether, and the extract is washed with
wat er and dried. The solvent is distilled off to give
2,3,6-trifluoro-5-nitrotoluene (68.25 ¢g), as yellow oil. 1H NVR (CDC13)
dppm 2.36 (3H, t, Refefpdce E@Bplelél, g-like, J=8.2 Hz) Reference Exanple
7 To acetic acid (350 mé are added 5 % Pd-C (3.5 g) and
2,3,6-trifluoro-5-nitr 6t dr et FA¥srgF o e et HESnP kt i @ngd sabfect ed to
catal ytic I naLyL e, u der ato herlc ressure. %
Pd-Cis fi Iétgg?g%li(gf Cq (Qgﬂ]rhe)g%g‘tlE achd uredf%t?cf &t OUhder reduced
pressure. Thereto a solutlon of potassium nitrate (44 g) in conc.

® Wl

sulfuric acid (120 ml) 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 is washed with water and dried. The solvent is
distilled off to give 2,3,6-trifluoro-5-nitrotoluene (68.25
g), as yellow oil. |

lr-NMR (CDCl,) 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 g)
and 2,3,6-trifiuorofs—nitrotoluene_(35 g) and the mixture is
'sdbjegted to cgtalytic reduction at room temperature under
atomospheric pressure. 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 dried. The solvent is distilled off under reduced
pressure and the obtained residue is distilled under reduced
pressure to give 2,4,S—trifluorp—3—methylaniline (22.86 qg),
as yfllow crystals, b.p. 85°C/20 mmHg. ‘

1H-NMR (CDClz) sppm: 2.19 (3H, t, J=2 Hz), 3.5*_—3.7

(2H, brs), 6.42 (1H, dt, J=8 Hz, 11 Hz)



residue .is poured into-ice-water, neutralized, extracted.. wth .. ...

5 di chl oromet hane, and the extract is washed with water and drled The

solvent is distilled off under reduced -pressure and the ob8iH®Rf 28Pdue
is distilled under reduced pressure to give _
2,4,5-trifluoro-3-nethylaniline (22.86 g), as yellow crystals, b.p. 85C 20
mtHg. 1H NVR (CDC13) dppm 2.19 (3H, t, J=2 Hz), 3.3-3.7 (2H, brs), 6.42
(1H, dt, J=8 Hz, 11 Hz) 30 June 2005 ,5,100 Reference Exanple 8 To
anhydrous dlchloronethane (170 m) are added

- 2,4,5-trifluoro-3-nmethylaniline (16.89 g) and dlnethyl sulfide (11 m).

Thereto N-chl orosuccinimde (17.2 g) is added gradually bel ow 5C. After
stirring for 30 mnutes, triethylamne (21 m) is added dropw se and the

mixture is refluxengyq; ght ter the mxture is cooled and nade
- alkaline with 5 % queéh§3§§dgéﬁﬁﬁL%#%xide solution, the resultant is

extracted with di chloy amelyeBes @ichidiRnexhifst shed with water and
dried. The solvent is distilled off under %@%uéiﬁs sSUF & d%ﬂithe resi due

is purifiedHy5-5Fifbmwrgel3-aekbphacitriorat 0gr sphy) @Qucahgggmggtuane n- hexane

1: 1) to 4. 5- tr|fluoro 3-nmethyl _6- nethylthionmethylaniline (8.3 g).
1H NMVR co%ié% éé phht ™)o2 FBerety N?@GFQSHCInlmLﬁEZ(IHZ)? @ ™ (2H d,

J=1.9 Ft) é%d%a4§;a&&%?ﬁyb%§ Yhylé ?%%?ﬁ quilng fgr 30 minutes,

2;4,5-trifluoro
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
off under reduced pressure and the residue is pﬁrified by .
silica—gel column-—chromatography (dichloromethane : n—hexéne
=1 : 1) to give 2}4,5—trifluoro—3—methyl~6—
-methylthibmethylaniline (8.3 g).

1p-NMR (CDClgz) &ppm: 2.02 (3H, s), 2.20 (3H, t,
J=2 Hz), 3. 79 (2K, 4, J=1. 9 Hz), 3.9-4.1 (2H, brs) .

Reference Example 9

To 2,4,S—trifiuoro—3—methyl-6—methylthiomethyl—
aniline (10.67 g) are added ethanol (300 mi) and.Raney
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

-withﬁwater 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)



aniline (10.67 g) are added ethanol (300 nl) and Raney nickel (100 g, wet)
and the mxture is stirred at room tenperature for 30 m nutes. After Raney
nickel is filtered off, the filtrate is concentrated, dil utediuwd lzooat er
extracted with dichloronethane, and the extract is washed .wth water and
dried. The solvent is distilled off under reduced pressure and the residue
is purified by silica-gel columm-chromatography (dichloronethane n-hexane
= 1 1) 30 June 2005 - 101 to give 2,4,5-trifluoro-3,6-dinethylaniline
(5.89 g), as yellowcrystals. 1HN CDC13) 6ppm 2.10 (3H, d, J=1.7 Hz),
2.18 (3H, s-like), 3.4-3.7 (2H, brs ef erence Exanple 10 A sol ution of
t--butyl nitrite (4.56 g) in anhydrous dinethylformamde (26.5 m) is
stirred with heating at 50-52C and thereto a solution of 2,4,5-
trifluoro-3,6-dinme'thylaniline (4.24 g) in anhydrous dinethylformam de (40

m) is added_ dropw at 50-52C gver_ . a period of 30 minutes. The m xture
i's furtheggs?fY?e%Lgﬁs%fﬁgqgaﬁﬁ'géﬁﬁgﬁﬁﬁﬁyéa?b}lﬁﬁ)ﬁﬁ'ﬁ@t@é: #fter cooling,
the mxtyeerbs PO dnto ice-water, extracted with diethyl ether, and
the extract is washed with water, and then with diluted hydrochloric acid
and dried. The di ethyinvet hepcig) dbst:i bl.ed off, under-1atompspherie pressure

and the re§idue is concentrated and distilled under atonbspheric pressure
to give 2’3 551149 orlo*23mét Yt difene (1.9 g), as yellow oil,

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-water, extracted with diethyl
ether, and the extract is washed with water, and then with
diluted hydrochloric acid and dried. The diethyl'eﬁher is
distilled off under atomospheric pressure and the residue ié
concentrated and distilled under atomospheric bressure to
give 2,3,5-trifluoro-4-methyltoluene (1.9 g), as yellow oil,
b.p. 120-125°C.

lH-NMR (CDCl,) éppm: 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 (1L.71.g) in

conc. sulfuric acid (4.6 ml) is added.dropwise below 10°C



b.p. -120-125C. . 1H NM R (CDC13) dppm. 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 Exanple 11 To
2,3,5-trifluoro-4-methyltoluene (1.9 g) is added cone. sul$¥Uriereanco@5(19

. m) and the mxture is cooled to OC, to which a solution of potassium
, hitrate (1.71.g9) in conc. sulfuric acid (4.6 m) is added dropw se bel ow
10C 30 June 2005 102 and the mxture is stirred for 15 m nutes. The
m xture is poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and drt+exd2 Fhe .solvent is distilled off under
. reduced pressure and the residue is purified by silica-gel
i col um-chromat ography (dichloro- nethane : n-hexane =1 : 6) to give
] 2,3,6-trifluoro-4- methyl-5-nitrotoluene (1.9 g). 1H NWR (CDC13) dppm 2.29
"(3H, t, J=1.5 Hz), 2.32 (3H d, J=2.4 Hz) Reference Exanple 1.2 To
2,3,6-trifRodr ohd-mixttwe Ssnit ated ¥ene1§ lndhus. A eAlE8dure ;s
2- met hoxyet hanol. (9.9 m), water (1.1 m), N nethyl pi perazine t4;1 m) and
triethyl anrPRBFES. 5N4R Jicgndateie, extragtedisirefd ety lf echab, hanasthdfter the
- reaction ig, goppl efed, tertis added and the resultant is extracted wth
diethyl ether, “and 1 ne “extritt" (“@tRasABRY U t9f wat™e sedvedtike. The sol vent
is distilledseifiendar LRHHFELANRISHUEEssure and the residue is

purified by silica-gel column-chromatography (dichloro-
1 methane : n-hexane = 1 : 6) to give 2,3,6-trifluoro-4-
methyl-5-nitrotoluene (1.9 aq).

1
H-NMR (CDCl;) éppm: 2.29 (3H, t, J=1.5 Hz), 2.32
(3H, 4, J=2.4 Hz) "

Reference Example 12

To 2,3,G-trifluoro—4—methy1—5~nitrotoluene (1.9 g)

i are added 2-methoxyethanol (8.9 ml), water (1.1 mi), N-
methylpiperazine (4.1 ml) and triethylamine (5.2 ml) and the

mixture is refluxed for 25 hours. After the reaction is

completed, water is added and the resultant 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 purifiegd by silica-gel column-chromato-
graphy (dichloromethane : méthanol = 40 : 1) to give 2-(4-
.methyl-l-piperazinyl)~3,6-difluoro—4—methyl—S—hitrotoluéne
(1.73 q). |

'H-NMR (CDCl,) 6ppm: 2.25 (6H, d, J=2.6 Hz), 2.36
(3H, s), 2.4-2.6 (4H, br), 3.0-3.3 (4H, br)

Reference Example 13

To 2-(4-methyl-l-piperazinyl}-3,6-difluoro-4-

methyl—s—nitrotoluene {1.73 g) are added anhydrous dimethyi



and the residue is. purified by silica-gel columm-chromato- graphy

(di chl of omet hane : met hanol = 40 © 1) to give 2- (4-- YT 9 s
nethyl-l-piperazinyI)-3,6-difIuoro-4-nethy|-5-nitroto|uengu)gﬁiégng

1H NVR (CDC13) dppm 2.25 (6H, d, J=2.6 Hz), 2.36 (3H, s), 2 42 ?4H,
br), 3.0-3.3 (4H, br) Reference Examle 13 To

2- (4-nmethyl -1 -pi perazinyl)-3,6-difluoro-4- nethyl-5-nitrotoluene (1.73 Q)
are added anhydrous di methyl 30 June 2005 103 sulfoxide (18 m),
potassium fluoride (0.53 g) and cychgpropylamne (2.2 m) and the m xture
is stirred at 100C for 23 hours. After cooling, the m xture is poured
into ice-water, extracted wth dichloronethane and the extract is dried.
The solvent is distilled off under reduced pressure and the residue is
purified by silica-gel columm-chromatography (dichloronethane : nethanol =
40 @ 1') i 3r{4-nmt h = Pl perazi - A; fluar o 2..5- di met hyl - 6-
nitro-N—c;%Fg%?gg§l%%?Wﬁﬁé %%FEEQB?E‘%§F3¥§%cé”éfa§ﬂ|3g94 To

2, 4-di f | ueyel3prephydminid i(ne 2( h1) ga ane addade amhydreusd diehl or onet hane
(100 M) and dinethyl sulfide (3.5 m). Thereto N-chlorosuccinimde (5.6
g) is addédOBél 6ar 08 bvd st-hehAERT Wt liingst iy ed xfrtorelbsnpeurtes. Thereto
triethylaq%Q% gé gwgqgri %x%qg%gegngiHp%igLfé}gé%gﬁ%n%egkgxgge'for 4 hours.
After cooli ng, FRe" P 5t uré 8 poured i nto ice- water, "nmade alkaline with 5

% aqueous ex@@adm bydioxddle The solvent is distilled off under
reduced pressure and the residue is purified by silica-gel
column—-chromatography (dichloromethane : methanol = 40 : 1)
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-difluoro-3-methylaniline (5.0 g) are added
anhydrous dichloromethane (100 ml) and dimethyl sulfide £3.5
ml). Thereto N-chlorosuccinimide (5.6 g) 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 reduced pressure
and the residue is purified by silica—gel column-chromato-
graphy (dichloromethane : n-hexane =1 : 1) to give 2,4-

..difluoro—3—methy1—6—methyltiomethylaniline (4.9 g).
lg-NMR (CDCly) 6 ppm: 1.99 (3H, s), 2.17 (3H, t,
J=1.8 Hz), 3.64 (2H, s), 3.93 (2H, brs), 6.56 (1H, 448, J=1.8

Hz, 9.4 Hz)



~sol ution,  extracted-with.dichloronmethane and the.extract.i.s..dried. The. . .. .

- solvent is distilled off under reduced pressure and the residue is.

- purified by silica-gel colum-chromato- graphy (dichl orometHareine g9Réxane

- =-1: 1) to give 2,4- difluoro-3-nethyl-6-nethyltionethylaniline (4.9 Q).
1H NVR (CDC13) 6 ppm 1.99 (3H, s), 2.17 (3H, t, J=1-:% Hz)., 3.64 (2H
s), 3.93 (2H, brs), 6.56 (1H, dd, J=1.8 Hz, 9.4 Hz) 30 June 2005 104

- Reference Exanple 15 To a solution of Raney nickel (50 g) in ethanol (100
m) is added a solution of 2,4-difluofgs3-nethyl-6- nethylthionethylaniline

- (4.79 g) in ethanol (30 m) at room tenperature with stirring, followed by

. stirring at room tenperature for 30 minutes. The Raney nickel is filtered

i off and the filtrate is diluted with water, extracted with

i di chl oromet hane, and the extract is washed with water and dried. The

t solvent is distille e pressure to g'i've.

: 2,4-dif|uoro-3,6-didké)é it gel g). 1H NWR (CDC13) 6ppm 2.14 (6H,

' s-like), 3.3-3.6 (2 Drdoluidh éAhkardd, ndcileP (o S {nHeinfEfEr ence

. Exanple 16 To 2,4-difluoro-3,6-dinmethylaniline (3.1 °g) are added 42 %

| tetrafl uor dB8Pi Blaciel {ed p sndlutiatrerof( 2,5-ai jluamd4B-skihyi+gr and under

! ice-coolingﬁéPO#Lgmed q§idrquﬁse addition of a solution of sodiumnitrite

| (1.6.9) in drihtanetipphanidigh (6o At dp eEh3M9Ind H0n8Lki &t @™t OC for

i temperature with stirring, followed by stirring at room
temperature for 30 minutes. The Raney nickel is filtered
off and the filtrate is diluteﬁ 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 g).
| H-NMR (CDCl3) sppm: 2.14 (6H, s—like), 3.3-3.6

(2H, br), 6.56 (1H, dd, J=1.5 Hz, 9.7 He)

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 stirriﬁg and under ice-cooling, followed by dropwise
addition of a solution.pf 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 (l:2)Iand then with
diethyl ether, followed by drying under reduced pressﬁre to
give 2,4-dif1uofo—3,6—dimethy1benzene diazonium
tetraflub;oborate‘(l.78 g).

Y Reference Example 17

2,4-Difluoro-3,6-dimethylbenzene diazonium tetra-

fluoroborate (1.78 g) is-heated at 180°C, whereby decompos-



15 mnutes, the resulting crystals are filtered, washed wth a m xture of
et hanol - di et hyl et her (1:2) dnd then with dieéthyl “ether, followed by ~
dryi ng under reduced pressure to give 2,4-difluoro-3, 6-difetiuddensene
di azonium tetrafluoroborate (1.78 g). Reference Exanple 17
2,4-Difluoro-3, 6-di net hyl benzene di azoniumtetra- fluoroborate (1.78 g) is
heat ed at 180C, whereby deconpos .. ........ . .. . . . i e

' 30 June 2005 - 105 ition thereof
starts. The inner tenperature is raised to 200C. The product is taken out
of the reaction systemto give 2,3,%9§f1fluoro-4-nethy|to|uene (0.3 9), as
yellow oil, b.p.120-125C. 1H NWR (CD.C13) 6ppm 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
Exanple 18 To 2,4,5-trifluoroaniline (35.0 g) are added anhydrous
di chl oronet hane (530 m.) and dinmethyl sulfide (24.6 m) and the m xture
i s cool ed*td°BC A etGaRES cHINS doneEi hempere (88, 2sgyaiseqradual |y added.

bel ow 5C. er i e i tirred af the same tenperature for 15
ni nut es, ???xé‘tghwg}rrﬁeﬁe"?ﬁgg 7lsms3a i°0 §radtial iRF df@ed 1oRf t¥tten &9 ux for 12

hours, theivessal s asHitiis)108de- Alrdeahiyne & e 5 %05 %q96995y§£¥U&1?ﬂY%dr°Xide
solution, extracted with dichloromethane, and the extract is dried over
sodi um b.p..120-125°C.

1
H-NMR (CDCl,) éppm: 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 18

To 2,4,5-triflucrcaniline (35.0 g) are added
anhydrous dichloromethane (530 ml) and dimethyl sulfiae
(24.6 ml) aﬁd the mixture is cooled to 0°C. Thereté 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 5 %
aqueous sodium hydroxide solution, extracted with
dichloromethane, and the extract is dried over sodium
sulfate and concentrated. The residue is purifiéd with
column chlomatography (silica-gel, dichloromeﬁhane : n-
hexane = 1 : 4) to give 2-methylthiomethyl-3,4,6-trifluoro-
aniline (22.3 g).

lB-NMR (CDC1,;) sppm: 2.03 (3H, s), 3.76 (2H, d,
J=1.5 Hz), 4.03 (24, 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 hickel (200 g) and

the mixture is stirred at room temperature for 30 minutes.



sul fate and concentrated.. The residue is purified wwth colum

chl omat-ography-( si }-+ca--gel., ..di-chl-oromet hane...—n-_hexane =.1.:..4) to.give ____

2-nmet hyl thi omet hyl -3,4,6-trifluoro- aniline (22.3 g). 1H NVR (CDCl3) 6ppm
2.03 (3H, s); 3.76 (2H, d, J=1.5 Hz), 4.03 (2H, brs), 6.4830¢1Jung12003=7 2
Hz, 10.1 Hz) Reference Exanple 19 To

2-nmet hyl t hi onet hyl -34, 6-trifluoroaniline (22.2 g) are added et hanol (400
m ) and. Raney nickel (200 g) and the mxture is stirred at, room
tenperature for 30 minutes. 30 June 2005 T. - 106 After tle catalyst. is

- filtered off, the filtrate is added- wosh-water and extracted with

. di chl oronet hane. The is dried over magnesium sul fate and concentrated to
. give 2-nmethyl- 3,4,6-trifluoroaniline (12.3 g). 1H NWR (CDCl13) sppm 2.13
“(3H, d, J=2.1 Hz), 3.56 (2H, brs), 6.75 (1H, dt, J=7.2 Hz, 10.2 Hz) o
Ref erence Exanple 20 To 2-nethyl-3,4,6-trifluoroaniline (10.6 g) is added
a mxture ohfeancthesthtuIjst ae ¢i(ide& Wk, apsk Wah ek arh4Ps dgand the

m xture is cooled. Thereto an aqueous solution (20 m) of sodiumnitrite
(5.5 g) is aHdedadrespangeextatace8Cri Ghaisblotémen hasegr athial 1y adided to a
m xture of oSopper gILL sulfate 5 hydrate (41 g5, potassium cyanide (43
g), anmoni ut Ry dPGEFa T 6t HiatcarfdveRNGent EPERY (Ho) JAve 18=metBOC The
mxture is x4 [@aat8¢10bEba 40 998 hgne and the

'H-NMR (CDCl3) sppm: 2.13 (3H, d, J=2.) Hz), 3.56
(2H, brs), 6.75 (1H, dt, J=7.2 Hz, 10.2 Hz) |

Reférence Example 20

. " To 2—methyl—3,4,6-trif1uoroaniline (10.6 g) is
added a mixture of conc. sulfuric acid (13.8 ml) and water
(46 ml) and the mixture is cooled. Théretd an aéueous
solut;on (20 ml) of sodium nitrite (5.5 g) is added dropwise
at 0-5°cC. The so;ﬁtion is gradually.added to a mixture df |
copper (II) sulfate S hydrate (41 gj, potassiﬁm.cyanidé'(43
.9)r ammonium hydroxide (60 ml) and waﬁer'(260 ml) at 10-
.30°C{ The mixture is extracted with dichlorpmethéne aﬁa the
extract is dried over sodium sulfate, cpnéeptrated andzﬁhe
residue is purified with column chromatography (Silita—éel,
dichloromethane : n-hexane = 1 : 4) to give 2~methyl-3,4,6-
trifluorobenzonitrilel(4.3 g). _

S 1H-NMR (CDCL5) sppm: 2.52 (3H, d, J=2.5 Hz),"-'e.'_g_q' ’
(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



extract is dried over sodiumsulfate, concentrated and the residue is

puri fi-ed--wi-t-h col.um.chromat.agraphy. (silica-gel,_._dichloromethane_: .

n-hexane = 1 : 4) to give 2--methyl-3,4,6- trifluorobenzonitrile (4.3 g)..
1H NWVR (CDC13) 6ppm 2.52 (3H, d, J=2...5 Hz), 6.94
Hz) Reference Exanple 21 To 2-nmethyl-3,4,6-trifluorobenzonitrile (4.3 Q)
added 50 s sulfuric acid (40 mM) and the m xture is heated _
6 hours. After cooling, the mxture is poured into ice-water and extracted
with diethyl ether. The 30 June 2005 107 ether layer is atided with.water
and made al kaline with 5 % aqueous 30ditm hydroxi de solution while the
water |layer is made acidic with conc. hydrochloric acid. The resultant
to extraction with diethyl ether, and the extract 1is dried over
magnesi um sul fate and concentrated. to give 2-
met hyl -3,4,6-trifluorobenzoic acid (3.3 g).
d, J=2.6 Haher6.138er (il adlled dT6h3wdtZar In8 FEde I%a_fk%rl%%ew'i%ﬂ”?'ﬁ-

2-methyl -3,4,6-trifluorobenzoic acid (3.2 g) is added thiony chloride (7

subj ect ed

m) and tREYEOSUBEA YT risfdrgxddef splutlionowhildfther waarceltyat i 1y,

2- et hyl -
two drops

Sk 5
of carbonct t Fach sri

6- LrLfIuorobenzoyééghloride (3.3.¢

magnesi umsgubj4c@kdi Bo extraction with diethyl éther, and the extract

is dried over magnesium sulfate and concentrated. to give 2-
methy1—3}4,6—trifluorobenzoic acid (3.3 g).

1H-NMR (CDCls) sppm: 2.47 (3H, d, J=2.6 Hz), 6.88
(1B, 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 fo:
1l hour. After coqcentfating; 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

absolute 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

mixtufe is cooled to 0°C and thereto a solution of 2-methyl-

3,4,6-trifluorobenzoyl chloride prepared above in.toluene (s

ml) is added dropw;se.__After stirring for 30 minutes, a
mixture of-cdhc. 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-trifluorobenzoylmalonate (5.2

g).

(1H, 3@t Jupes2Q0%Hz, 8.9

at 150-160C for

1H- NN. R (CDC13) appm .2.47 (3H,
22 To

_ 3.9) is obtained. Separately,
e 14d0ed°tY a 7861 GEPBAtRRE Nt al | c



absol ute ethanol (0.9 m ). Wen the reaction starts, a mxture of diethyl
mal onat-e(2-6-m ) ,—absol ut-e—et-hanol -(-16—n). and. anhydrous-toluene (6 m.). .
is added dropwi se bel ow 60C. After stirring at 60C for 1 hour, the
reaction ‘mixture is cooled to OC and thereto a solution of 32 rBing/R005
3,4,6-trifluorobenzoyl chloride prepared above in toluene (5 m) is added
dropw se. After stirring for 30 mnutes, a mxture of conc. sulfuric.acid
(0.4 M) and water (6 m) is added and the mxture is extracted with
diethyl ether, and the extract is dried over nagne5|un1sulfate and
concentrated. to give diethyl 2-nmethyll03 4, 6-trif] uorobenzoyl mal onate (5.2
g). 30 June 2005 - 108 Reference Exanple. 23 To di et hyl

2-met hyl =3, , 4, 6-trifluorobenzoyl mal onate (5.1 g) are added water (20 m )
and p-toluenesulfonic acid (30 ng) and the mxture is refluxed for 2.5
hours. After cooling, the resultant is extracted with diethyl. ether, and
the extract is dried ﬁgégJﬂggnggEgpgggg_ate and concentrated to give ethyl
2.-nethyl-3,4,6,-trifluorobenzoyl acetate (3.3 ¢g) Reference Exanple 24 To
ethyl 2-nethyl -3, 4, 6-tPi *?ﬁﬂﬂ&bén?ﬁ§h&ée¥eﬂ&§ tG3f2UQ)oaeezqymmadoaa6é|c
anhydride (3 )g1@nd ot -and the mxture is
refluxed for‘% ﬂéﬂr%?e é§f%¥q§%ﬁcgﬁ%p m%ﬁh§Pl“e“95“1f°“lc acid

2-(2-met hyl - B304 6t liahf”tlIOEFQtuxtt@@éOYls)r§ff&;l&x3f%§r¥l.§t§o$§s.5 Peeby obLained.

cooling, the resultant is extracted with diethyl ether, and
the extract is dried over magnesium sulfate and concentrated
to give ethyl 2—metﬁyl-3,4,G-trifluorobenzoylacetate (3.3
g). | ]

Reference Example 24

 To ethyl 2-methyl-3,4, 6—trifluofobenéoylacetate
(3 2 g) are added acetic anhydrlde (3.0 qg). and trlethoxy-
_methane (2. 7 g) and the mxxture is refluxed for 1 “hour’,
After concentrating, ethyl 2- (2-methyl-3,4,6-trifluoro-
_benzoy;)—3-ethoxyacrylate (3.5 g) is.obtained.

Reference Example 25

Ethyl 2-(2—methyl—3,4;G-trifluorobenzoyl)-3‘ 
- ethoxyacrylate (3.5 g) is dissolved in ethanol (25 ml) and
thereto cyclopropylamine (0.84 ml) is added dropwise.under
ice-cooling After stlrrlng at room temperature for 30
f'mlnutes, the mlxture lS concentrated and the residue is
purified with column chromatography (silica-gel'
~dichloromethane : -hexane =1 : 1) to glve ethyl 2-(2-
methyl-3,4,6- trlfluorobenzoyl) 3—cyclopropylam1noacrylate
(2.7%9). '

Reference Example 26

"_Ethyl 2-(2—methyl—3,4,6-trifluorobenzoyl)-3—cyclo-



Ref erence Exanple 25 Ethyl 2-(2-nmethyl-3,4,6-trifluorobenzoyl)-3=

et hoxyacryl-ate (-3-5-9) is.dissolved in.ethanol. .(25.m) and..thereto _

cycl opropylamine (0.84 nml) is added dropw se under ice- coollng After
stirring at roomtenperature for 30 minutes, the mxture P8 évnee?dPat ed
and the residue is purified with colum chronatography (silica-gel,

di chl oronet hane : n-hexane = 1 : 1) to give ethyl 2-(2-

met hyl - 3,4, 6-trifl uorobenzoyl)-3-cycl opropyl am noacryl at e @2 7..9).

Ref erence Exanple 26 Ethyl 2-(2-nmethyl-3,4,6- trlfluorobenzoyl) 3-cyclo 30
-June 2005 109 propylam noacryl ate. (;2496- g) i s dissolved in anhydrous

di oxane (26 m) and thereto 60 % sodi um hydride (0.38 g) is gradully added
under ice-cooling. After stirring at room tenperature for 30 mnutes, the
reaction mxture is poured into ice-water and extracted with :

di chi oronet hane. The extract is dried over magnesi um sul fate and
concentr at gdopy THRi & S thyl .ether and crystals are
filtered, %hl gﬁ are fazéc%g%glsé;cekg srom&t%aﬁo ééto g?@%y‘g 0l '

1- cycl opr opybx&nd- td lnlgr ans- fretdeyb- éo4“dkﬁmdﬁohg§r1de (0.38
oxoqui nol i ne- 3- carb(%ylate (2.0 g, mp. 185-187 Referencg Exanple 27 To

et hyl I-Cy8F6 ?% ef HPF?ﬁoﬁﬁ‘Soﬁbvﬁyl-ff45f stirring at room . .
4 NS e Sa PR R B R, % g e
into ice-water and extracted with dichloromethane. The
extract is dried over magnesium sulfate and concentrated.

The residue is added with diethyi ether and crystals are
- fiitered, which are recrystalized from ethanol to give ethyl
1-cyclopropyl-6,7-difluoro~5-methyl-1,4-dihydro-4-
- oxoquinoline-3-carboxylate (2.0 g), m.p. 185-187°C.

Reference Example 27

- To ethyl l-cyclopropyl- 6 7-difluoro- S—methyl 1,4~
dlhydro 4-oxoguinoline-3-carboxylate (1 9 g) are added 90 %
'.acetlc acid (20 ml) and conec. hydrochloric acid (5 ml) ang
the mixture is refluxed for 2 hours. After cooliné, the
precipitated crystals'are ;so;ated,'washed with weter,.
~ethanol, and diethyl ether in this order to give 1-
- eyclopropyl-6,7-difluoro~5-methyl-1,4,-dihydro-4-
eoxoqulnollne -3- carboxyllc aC1d (1.6 g), as’ colorless
needles, m.p. 294-298°C
1g-NMR (CF3COOD) é§ppm: 1.43-1.55 (2H, m), 1.65-
.;‘81 {2H, m), 3.06_(33, d, J=2.8 Hz),-4.08—4.io~(1H, m),
8.40 (1H, dd4, J=6.8 Hz, 10.3 Hz), 9.46 (1H,s)

" Reference Example 28

Employing 2,3,4,5~ tetrafluoro 6~-methylbenzoic acid

(5 60 g) and thlonyl chlorlde (9.8 ml), the procedure of



the mxture is refluxed for 2 hours. After cooling, the precipitated
crystal-s- ar e -i-sol-at ed;—-washed -w-t-h- wat er.,.—-ethanol... and. di ethyl..ether..in
this order to.give 1= cycl opropyl -6, 7- dlfluoro 5- nethyl =1, 4, - di hydr o-4- .
oxqu|noI|ne 3-carboxylic acid (1.6 g) as col orless needﬁgeJq@ﬁp2°05
;294 298C. 1H NWR (CF300D) 6ppm 1.43-1.55 (2H, n), 1.65- 1.81 (2H m,

3.06 (3H, d, J=2.8 Hz),-4.08-4.20 (1H, n) 8.40 (1H, dd, J=6.8 Hz, 10.3 .
Hz), 9.46 (1H s) Reference Exanpl e 28 Enpl oyi ng

2,3,4,5-tetraf |l uoro-6-net hyl benzoic acid (5.60 g) and thlonyl chl ori de -
(9 8 n1) the procedure of 30 June 2005,;4110 Refererice Exanple 22 is
repeated to give 2,3,4,5-tetra- fluoro-6-nethyl benzoyl chloride (5.20 g),
as colorless oil, b.p'. 82023 nmmHg. NMR (CDC13) 6ppm 2.35 (3H, m

Ref erence Exanple 29 Enpoylng 2,3,4,5-tetrafl uoro-6- met hyl benzoyl chloride
(5.00 g),. the procedure of Reference Exam pe 22 is repeated to give

di ethyl .2, 3, f | - _benzoyl mal o 8 as yellow
oil. )F/{eferenéggﬁiﬁ%@e}é%@b%ﬁp?g%sng% eagﬁgzt 93V, ga,{ et %aftgz'ifi?o 6yrret hyl -

benzoylnalonaleo(6%@ﬁmdﬁh@lbehﬂéyﬁﬂﬂﬁ%&EQQ'EsQ@'H) 80 Whor1blE BrPcedure of
.Ref erence Exanple 23 is repeated to give

'2 3,4, 5- tetrhfPuo@b"CE/zri*emﬁﬁgbenzoyl acetate (4 5 g), as-
NMR (CDC13) sppm: 2.35 (3H, m)

Reference Example 29

é ' : Empoying 2,3,4,5~tetrafluoro-6-methylbenzoyl

i ’ chloride (5.00 g), the procedure of Reference Exemlpe éz is
repeated to gi&e diethyl 2,3,4,S—tetrafluoro—ﬁemethyl-
benzoylmalonate (8 g), as yellow oil.

Reference Example 30

. Employing dlethyl 2 3 4 5= tetrafluoro~ 6-methyl- '

benzoylmalonate (8 g) and p-toluenesulfonlc acid (80 mg),
the procedure of Reference Example 23 is repeated to give

ethyl 2,3,4,5- tetrafluoto-6—methy1benzoylacetate (4.5 g), as
yellow oil. -

Reference Example 31

Employing ethyl 2,3,4,5-tetrafluoro-6-methyl-
benzoylacetate (4.20 g) and ethyl ofthoformate (4 ml), the
procedure of Reference Example 24 is repeated to give ethyl
.2 (2, 3 4, 5- tetrafluoro G—methylbenzoyl) 3-ethoxyacry1ate {5
g). '

Reference Example 32

Empoying ethyl 2—(2,3,4,S—tet:afluoro—S-methyl—
benzbyl)—3—ethoxyacrylete;(S g) and cyclopropylamtne (1.0
9). the procedure of Reference Example 25 is repeated to

give ethyl 2-(2,3,4,5-tetrafluoro-6-methylbenzoyl)-3-



yellow oil. Reference Exanple 31' Enpl oyi ng et hyl

2,3, 4,5-t-etrafl-uoro- 6-met hyl - benzoyl..acetate (4.20 g) and.ethyl _
or t hof or mat . e (4 M), the procedure of Reference Exanple 24 is repeated to
give ethyl 2-(2,3,4,5-tetrafl uoro-6-nethyl benzoyl) - 3- et hoxdmcrudeaeos(5
g). Reference Exanple 32 Enpoying ethyl 2-(2,3,4,5-tetrafl uoro-6-nethyl-
ben2byl ) - 3- et hoxyacrylate (5 g) and cycl opropylamne (1.0 g) t he
procedure of Reference Exanple 25 is repeated to give ethyls,
2-(2,3,4,5-tetrafl uoro-6-net hyl benzoyl )-3 30 June 2005 - 117

cycl opropyl am noacryl ate (4.74 g), asiwhite plates (re- crystallized from
petrol eum ether - n-hexane), mp. 78-79C. Reference Exanple 33 Enpl oyi ng
ethyl 2-(2,3,4,5-tetrafl uoro-6-nethyl- benzoyl)-3-cycl opropyl am noacryl ate
(4.50 g) and. 60 % sodium hydride (580 ng), the procedure of Reference
Exanple 26 is repeated to give ethyl 1-cyclopropyl-6,7,8-trifluoro-5-

met hyl -1, 4cgichygf AMOPUROh L pe C xylLat white needl es
(recryst al I'C?'zedgf?&?)}fnr di chl orgnet haﬁe ﬂ Eﬁ gsaﬁ‘gée 3’5’91&)(?1583%3’?830 Ref er ence
Exanpl es 34rEspebiizey dirloyl pétcyteapramer- 6, 7+ BeiéméiMGﬂQL578 -79°¢C

me. t hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate (4.10 g) and conc.
hydrochloric acid - E@ﬁ—e%‘ia@m&%ﬁ@l%) (81.25 m), '
UEmploying ethyl 2-(2,3,4,5-tetrafluoro-6-methyl-

behzoyl)—3—cyclopropylaminoacrylate (4;50 g} and.60 % sodium
hydride (580 mg), the procedure of Reference Example 26.is
repeated to give ethyl l—cyclopropyl—6;7,8—trif1uoro—5—
methyl—l,4~dihydro—4—oxoquinoline-3*carboxylate (4.19 g), as
white needles frecrystallized 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-exoquinoline—3—carboxylate (4.10 g) and
conc. hydrochldric acid - 90 % acetic acid (1:4) (81.25 ml),
the procedure of Reference Example 27 is repeated to gi&e 1~
cyelopropyl~6i?,8-trifluoro-5-methy1—1,4—dihydro—4~oxo-
‘quinoline~3-carboxylic acid (3.47 g), as white needles, m.p.
.218-220°C.

Reference Examples 35

To 2i4,S—triflueroe3~methy1aniline (1 g) is -added
racetic anhydride (3 ml) at room temperature with stirring
and'the mixture is stirred for 15 minutes. The reaction
mixture is poured into ice-water, extracted with dichloro-
.methane, and the extract is washed with water and dried.
.The solvent is distilled off to give 2,4,S-trifluoro-3-

methyl-N-acetylaniline (1.14 g), as white crystals.



t he procedure of Reference Exanple 27 is repeated to give 1-
cycl-optropyt—-6;7, 8-t-ri-f| uor-o-5-pet-hyl - 1, 4—di-hydf-0-4~0X0- - v N
qui nol i ne- 3-carboxylic acid (3.47 g), as white needles, mp.__218-220C.

Ref erence Exanples 35 To 2,4,5-trifluoro-3-neehylaniline (13 J¥ead984
acetic anhydride (3 m) at roomtenperature with stirring and the m xture'
is stirred for 15 mnutes. The reaction mxture is poured into ice-water,
extracted with dichloro .nethane, and. the extract is washed with water and
dried. The solvent is distilled off to give 2,4,5-trifluoro#3-

met hyl -N-acetylaniline (1.14 g), as whitt2 €rystals. 30 June 2005 112

1H NMR (CDC13) appm 2.21 (3H, s), 2.24.(3H, t, J=2.1 Hz), 7.2-7.5 (1R
brs), 8.10 (1H, dt, J=7.9 Hz, 12 Hz) Reference Exanples 36 To
2,4,5-trifluoro-3-nmethyl-Nacetylaniline (1.94 ¢g) is added conc. sulfuric
acid (19 m) and the mxture is cooled to OC. Thereto potassiumnitrate (2
g) is added bel ow 200@-ame teecIg X ppee: 2528t {41 edyf 0 32 pputes. The
reaction mxture.is poured into i"ce-water, extracted wi'th di chl'oromet hane
and the extrdce-isHeld dd2-The €d.vbns)i $.10i 614/ Idd okl .ander rzduged

pressure to give 2,4,5- trifluoro.-3-nethyl-6=nitro-Nacetylaniline .(2.08
g), as white crystalgﬁgﬁﬁsmﬁhiﬁéﬂéigiiﬁbpn1 2.21 (3H, s),-2.34 (3H t,
J=2.2 Hz), 7.3-7.5 (1he Qﬁ%)S—trifluoro-3-methy1—N—acetylaniline (1.94
g) is .added conc. sulfuric acid (19 ml) and the mixture is
cooled 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~3—methyl-6—nitro-N-acetylaniline-(2.08'g), as
white crystals. | | ' |

lH-NMR (CDCly) sppm: 2.21 (3H, s), 2.34 (3H, t,
J=2.2 Hz), 7.3-7.5 (1H, brs) '

Reference Examples 37

To 2,4,Sfttifluoro*3-methyl;6-nitro;NfacetylL;

- ‘aniline (2.08 g) are added ethanol (30 ml) ana 10 % hydro—
chloric acid (30 ml) and the mixture is refluxed for 3
_hoursf. After cooling, the'reaction mixture is poured into
ice-water, neutralized wiﬁh potassiﬁm cafbonate,.extraétéd
with dichloromethane and the extfact is dried. The solvent
'is.distilled off under reduced pressure to give 2,4,5-
t:ifluoro~3-methy;—6—ﬁitroaniline (2.05 g),.as brown
crystals. | |
| lH-NMR (CDCl3) eppm: 2.29 (3H, s), 2.29 (3H, t,
J=2.1 Hz), 5.5-5.9 [2H, brs)



Ref erence Exanples 37 To 2,4,5-trifluoro--3-nethyl-6-nitro-Nacetyl
-aniline (2.08 g)_are added ethanol (30 m) and 10 % hydro- chloric acid (30
m) and the-mixture is refluxed for 3 hours. After cooling, the reaction
m xture is poured .into ice -water, neutralized with potassi suneadagnat e,
extracted w th dichloronmethane and the extract is dried. The solvent is.
distilled off under reduced pressure to give 2,4,5-
trifluoro-3-nethyl-6-nitroaniline (2.05 g), as brown crystals. 1H NWR
(CDC13) bppm 2.29 (3H, s), 2.29 (3H, t, J=2.1 Hz), 5.5-5.9°(2H, brs) .
......... 30 June 2005 Fw 11.3 - Refgyence Exanples 38 To a solution of
t-butyl nitrite (1.87 g) in anhydrous dinethylformamde (10.9 m) is added
dropwise a solution of 2,4,5-trifluoro-3-nmethyl-6-nitroaniline (2.05 g)
i n -anhydrous di nmethylformam de (16.4 m) with stirring at 50-52C and the
m xture is stirred at the same tenperature for 30 mnutes. After cooling,
ed into.i.ce-water, extracted w th diethyl

the reaction m xturge d QU
“ether, and the extéaéé%engg Exgunte 3g water and dried. The solvet is
distilled off underpg %dB@@dtPéﬁ%sﬂthe—b%@?lt:h:.ec'roih:teai('ie.@7 5?81#“9 is purified
u ne

by silica-gel columm-chromatography (eluent; dichloro hane : n-hexane =
1 4) to gfVeyEBip-dimethylformamide (10.9 ml) is added dropwise a
solution of 2,4,S—trifluoro—B—methy;—G—nitroéniline (2.05 g)
in anhydrous dimethylformamide (16.4 ml) wiéh 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. Tﬁe solvet is
distilled off under reduced pressure and the obtained
residue is purified by.siiica-gel column—éhromatography
(eluent; dichloromethane : n-hexane = 1 : 4) to give 2,3,6~
trifluoro-4-nitrotoluene (0.7 g).
‘H-NMR (CDClj) sppm: 2.35 (3H, t, J=2.1 Hz), 7.62

(1H, dd4, 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,S—trifluoro—4—methylaiiine (0.48 qg).

lH-NMR (CDC1l3) 6ppm: 2.08 (3H, t, J=1.8 Hz), 3.6-



trifluoro-4-nitrotoluene (0.7 g). 1H NWR (CDC13) dppm 2.35 (3H, t
Hz), 7.62__(1H, ddd,.J=2.6 Hz, 5.7.Hz,.8.3 Hz) Reference Examples 39 To

acetic acid (10 m) are added Pd-C (0.1 g) and
2,3,6-trifluoro-4-nitrotoluene (0.7-g) and the m-xture is

30bJete

, J=2.1

AP 0t50

catal ytic reduction at roomtenperature under atnospheric pressure. 5 %

Pd-Cis filtered and the acetic acid is distilled off under
pressure. The residue is poured into ice-water, neutralized,

extr

reduced

act ed

wi t h di chl oronet hane, and the -extract is washed with water and dried. The

- solvent is distilled off under reduced) essure to give

2,3,5-trifluoro-4-nmethylailine (0.48 g). 1H NMR (CDCl13) 6ppm 2.08 (3H, t,

J=1.8 Hz), 3.6 30 June 2005 114 4.0 (2H, brs), 6.26 (1H,

ddd., J

=2.2 Hz,

6.8 Hz, 9.0 Hz) Reference Examle 40 To conc. sulfuric acid (3 m) is

~added sodium nitrite (0.3 g). The mixture is stirred at 70C for

m nut es and¢the@R.odred,t 6. b@l(cmMA(alGdand p herwed,0 6agsakyt § 0o HHf

2,3,5-trifluoro-4-nethylaniline (0.48

in acetic acid (5 m)

10
i s added

dropmnse bel ow 40C. Eﬁﬁﬁ?e&$$r3¥ﬂﬂ?lﬁnﬂ83o m nutes, the reaction mxture is
in conc. -

added dropwi se to a oI t on_ Q or.ide _(1..04
hydrochlofrg acid (10 Cﬁf% ?ﬁé%ﬁﬁﬁfé L3ﬁ@Jsﬁ%rﬁgé

egtso

for

m nutes andnifen£qel. @dg)TheI'K@Stlilxtt@QE £§ sPOUWRAakNGBobClsVRLET

wi th di chl oronet hane, and

30
extracted

minutes and then cooled to below 40°C and thereto a solution

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 (10.4 mi) and the mixture is stirred at

80°C for 30 minutes and then cooled. The resultant is

' poured 1nto ice- water, extracted ‘with dlchloromethane, and

the extract is washed with water and dried. The: solvent.ls

distilled off under reduced pressure and purified by silica-

gel column-chromatography (eluent; dichloromethane

HI e B

hexane = 1 : 4) te'give 2,3,6-trifluoro—4—chlorotoluehe

(0.22 g).

(1H, ddd, J=2.5 Hz, 5.8 Hz, 8.3 Hz)

Reference Examples 41

1r-~NMR (CDC14) Gppm}-2a20 (3H, t, J=2 Hz), 6.90

To 2,3,6-trifluofo—44chlorotoluene (0.22 é) ie

I_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 iceé-cooling. The

reaction mixture is poured into ice-water, extracted with

diehlbromethane, and the extract is washed with a saturated



the extract is washed with water and dried. The solvent. is distilled off
under...reduced pressure..and . purified_hy.silica- gel _colum-chromatography
(eluent; dichloronme.thane :.n- hexane = 1 : 4) to 'give -
2,3,6-trifluoro-4-chlorotoluene (0.22 g). 1H NVR (CDC13) appdwune 2@ (3H
t, J=2 Hz), 6.90 (IH, ddd, J=2.5 Hz, 5.8 Hz, 8.3 Hz) Reference Exanples 41
To 2,3,6-trifluoro-4-chlorotoluene (0.22 g) is added conc. sulfuric acid
(-3 mM) and the m xture is cooled to OC. Thereto potassiumghitrate (0.18
g) is added and the mxture is stirred for 15 m nutes under® i ce- cool i ng.
The reaction mxture is poured into iige-water, extracted with
di chl oronet hane, and the extract is washed with a saturated 30 June 2005
Ra R,. 115 aqueous solution of sodium hydrogen carbonate, then with
wat er and dried. The solvent is distilled off under reduced pressure to
give 2,3,6-trifluoro-4-chloro-5-nitrotoluene (0.17 g). 1H NVR (CDC13) -
6ppm 2. 33a§d¢bud solnlior b¥) e T; 3
0 2,3,6-trifl g'or 0- 4-chl oro- 5- nisfordgft%?)nl Egﬁggg(%?(%g%g%g%'e g’cqueauetthhanol (3.3
M), waterwédtes arid drhledet hitle spilpenazifnealic@i4bed dr anchddd ellylkaai ne (0.56

.m) and the mxture is refluxed for 24 hours. After the reaction is
pressure to give 2,3,6-trifluoro-4-chloro-S—-nitrotoluene

{0.17 g).
lu-NMR (CDCl4) sppm: 2.33. (3H, t, J=2.2 Hz)

Reference Examples 42

To 2,3,6-trifluoro-4-chloro-5-nitrotoluene (0.17
- g) are ad@ed ethanol (3.3 ml), water (0.5 ml), N-methyl-
piperazihé (0.45 ml) and triethylamine (0.56 mi) 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; dichlorométhaﬁe
methanol = 20 : 1) to give 2~(4-methyl-l-piperazinyl)-3,6-
aif;uo:o-4—chloro—5—nitrotoluene {(0.13 gqg).

To the thus obtained 2-(4-methyl-l-piperazinyl)-
3,6~-difluoro~4-chloro-5-nitrotoluene (0.13 g) are added
anhydrous dimethylformamide (2 ml), potassium fluoridé (37
‘mg) and éycloprOpylamine (0.15 ml) and the mixture is
stirred at 100°C for 3 hours. _Afger cooling, the reaction
mixture is poured into ice-water, extracted Qith dichloro-
methane and the extract is dried. The solvent is distilled
off under reduced pressure and purified by silicé—gel'

.. column-chromatography (eluent; dichloromethane : methanol =



conpleted, water is added to the reaction m xture and the mxture is
ext racted-w-th -di-ethyl 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-chronmatography (eluent; d3ehiwroiZé0hane
met hanol = 20 : 1) to give 2-(4-nethyl-I-piperazinyl)-3,6- :

di fl uoro-4-chloro-5-nitrotoluene (0.13 g). To the thus obtained

2- (4-methyl -1 -pi perazinyl)- -3, 6-difluoro-4-chloro-5-nitrotoluene (0.13 g)
are added anhydrous dinethylformanmide (2 nl), potaSS|un1quer|de (37 ny)
and cycl opropyl anmine (0.15 m) and theld$xture is stirred at 100C for '3
hours. After cooling, the reaction mxture is poured into ice-water,
extracted with dichioro- nmethane and the extract is dried. The solvent is
distilled off under reduced pressure and purified by silica-gel
colum-chromat ogr.aphy (el uent; dichloronmethane nethanol 30 June 2005 116
10 1) to give 3-(4- ﬂﬁt@?*é“%ﬂMBﬁéaﬁynwlknémEbHQﬁglem fluoro-5-
chloro-2-nethyl-6-nitro-N-c cl opropylaniline (0 1H NMR ( CDC13)

dppm 0. 4- o%\lezﬂﬂwet@x%-%rnategw mclopr@@y(tam;lsr)e @38 @3H, s), 2.4-2.7
(4H, brs), 3.1-3.3 ﬁi %H i i (1H, brs) Reference Exanples 43 -

Enpl oyi ng 3-chl or o- 2, 4 5941 i 1 PGba ﬁmwetﬁyﬂﬁgnéofﬁﬂ de) d §-£88- ﬁg 2Bnd

t hi onyl . chhgrldezéGng Lgpﬂ 2tbg pﬁ@cegur% 405 Re ?%gﬁ§%VFX§HPor|§2 is .

rTepeated to gi ve 3-chl oro-2, 4,5- trlfluoro met hy de (183
ng) (4H, brs), 4.1-4, 2 (lH, brs)

\ , Reference Examples 43

Employing 3-chloro-2,4,5-trifluoro-6-methylbenzoic

e acid (185 mg) and thionyl chloride (60D pl),.the procedure

of Reference Exaimple 22 is repeated to give 3-chloro-2,4,5-
E _ ttifluoro—G—methylbenzoyl chloride (183 mg).

Reference Examples 44

Employlng 3-chloro-2,4,5- tr1f1uoro-6-methy1benzoy1 :.
chlorlde (183 mg), the procedure of Reference Example 22 is
repeated to give diethyl 3—chloro-2,4,5—tr1f1uoro—6—methyl*
benzoylmalonate (320 mg), as brown oil. | 3;

1H-NMR (CDC1l3) éppm: 1.02, 1.29 and 1.38 (all 6H,
each t, J=7 Hz), 2.27 (3H, d, J=1.5 Hz), 4.02, 4.21 and 4.39
(all 4H, each q, J=7 Hz), 3.36 and 13.7 (all 1H, each s)

Reference Examples 45

.; Employlng dlethyl 3- chloro 2,4,5- trlfluoro—ﬁ—.
meth?lbenzoylmalonate (320 mg) and p-toluenegﬁlfonxc acid (3
' mg), the procedure of Reference Example 23 is repeated to
glve ethyl 3- chloro-2, 4 5-trifluoro-6- methylbenzoylacetate
{300 mg), as brown oil,
LH-NMR (coc13) sppm: 1.25 and 1.35 (all 38, each

t, J= 7 Bz), 2.32 (3H, m), 4.18 and 4--29 (all 2H, each g, J=7



Ref erence Exanpl es 44 Enpl oying 3-chloro-2,4,5-trifl uoro-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 ny),
as brown oil. 1H NWMR (CDC13) dppm 1.02, 1.29 and 1.38 (al|30%6Huneede®sSt,
J=7 Hz), 2.27 (3H, d., J=1.5 Hz), 4.02, 4.21 and 4.39 (all 4H, each q, J=7
Hz), 3.36 and 13.7.(all 1H, each s) Reference Exanpl es 45 Enpl oyi ng di et hyl
3-chloro-2,4,5-trifluoro-6- nethyl benzoyl mal onate (320 ng) and o
p=toliuenesilfonic acid (3 ng), the procedure of Reference Bxample 23 is
repeated to give ethyl 3-chloro-2,4,5#rifluoro-6:-nethyl benzoyl acetate
(300 ng), as brown oil. 1H NWR (CDC13) dppm 1.25 and 1.35 (all 3H, each

t, J=7 Hz), 2.32 (3H, m, 4.18 and 4-.-29 (all 2H,-each q, .J=7 30 June
2005 - 117 Hz), 3.89, 5.25 and 12.35 (all 2H, each s) Reference Exanple
46 Empl oying ethyl 3-chloro-2,4,5-trifluoro-6-nethyl- benzoyl acetate (300
nmg) and etfyl, of tdwf oy 3wt ) 350), h edure of Reference Exanple 24
i s repeated %o- 5?€eqz?ﬁy?négﬁ?éﬁgﬁﬁéﬁo?zf%%%St?rfluoro-6-nethy|benzoyl)-3
et hoxyacryl at e*( 360 Ruaferease [E:xwplei b Ref erence -Exanpl e 47 Enpl oyi ng
ethyl 2-(3-chloro-2,4,5-trifluoro-6- nethyl benzoyl)- 3-ethoxyacrylate (360
ng) and, CyCIOpropyFW@loyl"g ethyl.3—chloro—2,4,5—trifluoro—6—methy1—.

benzoylacetate (300 mg) and.ethyl orthoformate (550 mg), the
procedure of Reference Exémple 24 is repeated to-give ethyl
2—(3~chloro-2,4,Sftriflﬁoro-s—methylbenzoyl)—3—
ethoxyacrylate’(éGO mg), aslbrown oil.

" Reference Example 47

Emp;oying ethyl.2-(3-ch1dro—2,4,5—trif1uor§-6—
methylbenzoyl)—3—ethoxya9rylate (360 mgi and_cyclopropyl-
amine (60 mg), the procedure of Reference Example 25 is
repeated to give qthyl.2—(35chlor042!4,5—trifiuoro—6—
methylbenzoyl)—3-cyclopropylamindacryiate (410 mg), as brown
oil.

lp-NMR (CDCly) 6ppm: 0.90 (4H, m), 1.04 (3H, e/
‘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)

RO ' Reference Examples 48

Employing_gthyl 2-(3-chloro-2,4,5-trifluoro-6-
methylbenzoyl)-3—éycloéfopylaminoacrylate (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-
chlofo—S-methyl—l,47dihydro—4—oxoquinoline—3—carboxylate (70
mg),. as pale.yellow powder (recrystallized from.dichloro-

methane - n-haxane), m.p..153—154°C.

AV



‘di hydro-4-0

am ne (60 ny), the procedure of Reference Exanple 25 is repeated to give
et hyl ..2-(3 -chloro-2,4,5-trifluoro-6-. . S
nmet hyl benzoyl ) - 3- cyclopropylan1noacry|ate (410 ng) as brown oil. 1H NWR

(CDC13) 6ppm 0.90 .(4H m, 1.04 (3H t, J=7 Hz), 2.14 (380 Mune 39031H

m, 3.99 (2H, q,'J:7 Hz), 8.29.(1H, d, J=14 Hz), .11.2 (1H, br) Reference

Exanpl es 48 Enpl oyi ng et hyl 2-(3- chloro 2,4, 5- trlfluoro 6-

nmet hyl benzoyl ) - 3-cycl opr opyl ami noacryl ate (410 ng) and 60 %, sodi um hydride
(35 ng), the procedure-of Reference Exanple 26 is repeated to gi ve et hyl
1-cycl opropyl -6, 7-di f | uor o- 8- - 118 -

.chl or o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboXylate (70 ng), .as pale
.yel | ow powder (recrystallized fromdichloro- nethane - n-haxane), mp.
:153-154C. 1 i!. 30 June 2005 118 Ref erence Exanpl es 49 Enploylng ethyl
1-cycl opropyl -6, 7-di f | uor o- 8-

chl oro- 5- nethyl-l 4- Gelf dé R e -mRepie80l § Ne- 3- car boxyl ate (70 ng) and conc.
hydrochloric-acid - 90 % acetic acird (I:4) (1 nl), the procedure of
Ref er ence Exanple 27 Enploppratesthtlo 1-gyokopropyl~6,7-difluoro-8-

1- cyclopropég chl oro-6, 7-di f| uoro-5-nmet hyl -1, 4-
ﬁ%¥?uﬁ|W%§h§1cﬁriuﬂ&ﬂygﬁé 658x9ﬁﬂ1"°&§“%h3r%?fhﬂ&xﬂ&§§ (ﬁﬁp

?213 215C. Rﬁ&?réggxédﬁéanpbg§oé%&orlc acid - 90 % acetic acid (1:4) (1

ml), the procedure of Reference Example 27 is repeated to
give l-cyclopropyl—B-chloro-G,7fdifluoro—5-methy1—1,4-
dihydro-4-oxoqqinoline-3—carboxylate (58 mg), as white
needles, m.p. 213-215°C. -

Reference Examples 50

- Starting from suitable materials, the procedure of
Reference Example 22 is repeated to give 2- ethyl -3.,4, S 6
_tetrafluorobenzoyl chloride, b. pP. 78°C/14 mmHg._
1R-NMR (CDC1,4)- sppm: 1.24 (3¥, t, J=7.5 Hz), 2.75
(QH; dq, J=2.3 Bz, 7.5 Hz)

Reference Examples 51 ) {;Q
Starting from suitable materials; the procedere:of
Reference Example 22 is repeated to give dieehyl'z-ethyl—
3,4,5,Gfﬁetrafluerobenzoylmalonate. .
o 1g-NMR (coc13) sppm: 1.04 (3H, t, J=7.2 Bz), 1. 19
f (3H, 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 Bz), 4.39 (2H, q, J=7 Hz), 13.8 (1H, s)

Reference Example 52

Employing diethyl 2-ethyl-3,4,5,6-tetrafluoro-
.benzoylmalonate (17.2 g) and p-toluenesulfonic acid (0.25
g). the procedure of Reference Example 23 is repeated to
giQe ethyl 2-ethyl-3,4,5,6-tetrafluorobenzoylacetate (ll.bQ

g).



Starting fromsuitable materials, the procedure of Reference Exanple 2.2
is.repeated.to give 2-ethyl-3,4, 5 6- _tetraf]l uorobenzoy] chloride, b.p.
78C/ 14 mmHg. 1H NMR ( CDC13) dppm 1.24 (3H, t, J=7.5 Hz), 2.75 (2H, dq,
+J=2.3 Hz, 7.5 Hz) Reference Exanples 51 Starting from sui t 3| BnmRePsal s,

t he pr ocedure of Reference Exanple 22 is repeated to give diethyl 2-et hyI
- 3,4,5,6-tetrafl uorobenzoyl mal onate. 1H NVR (CDC1l3) dppm 1.04 (3H, t,
J=7.2 H),-1.i9 (3H t, J=7.4 Hz), 1.38 (3H t, J=7.2 Hz), £2.5-2.8 (2H ,
m, .4.03 (2H .9, J=7 Hz), 4.39 (2H, q, J=7 Hz), 13.8 (1H - *s) Reference
Exarrpl e-52 Enpl oyi ng diethyl 2-ethyk-8i%,5, 6-tetrafluoro- benzoy.| mal onate
(17.2 g) and p-toluenesulfonic acid (0.25 ¢), the procedure of Reference
Exanple 23 is repeated to give ethyl

2-ethyl-3,4,5,6-tetrafl uorobenzoyl acetate (11.09 g).. 30 June 2005 119
Ref erence Exanpl e 53 Enpl oying ethyl 2-ethyl-3,4,5,6-tetrafl uoro-

benzoyl acetate (8 g)RrefutenichyExamphofsgrmate (6.1 g), the procedure of
Reference Exanple 24 is repeated to give ethyl

2-(2-ethyl-3,4,5,6- t’é’ﬁ?la?f}’l @Gr @bbYﬂzo%ﬁe)thSle3h@a@,esertytahemd?ef—er ence Exanpl es

54 Enpl oyi th 3,4,5,6-tetraf| uoro
benzoyl) 3@gt %o%%gﬁ?tz’f aeté 51 ?:9‘(3:I otp'\yép?fté?ﬁﬂ’e‘mattﬁe(e 1 g), the

procedure of Reference Example 24 is repeated to give ethyl

2—(2—ethy1—3,4,5,6-tetrafluoroben20yl);3—ethoxyacrylate.

Reference Examples 54

Employing ethyl 2-(2~ethyl-3,4,5,6-tetrafluoro— .
'.;' ' benzoyl)—3—ethoxyacrylate.and cyclopropylamine, the
p:oceaure of Reference Example 25 is répeated to give ethyl
2f(2—ethyl-3,4,5,6—tetrafluorobenzpy1)—3—cyclopropylamino—
acrylate.

Reference Examples 55

Employing eghyl 2—(2jethyl—3,4,5,64tétrafluoro~
'bénzoyl)—3—cyclopropylaminoacrylate-(8.71 g) and 60 % sodium
hydride (1.09 g), the procedure of Reference Example'zéiis
;epeated to give gthyl l-cyclopropyl-G,7,8¥trifluor6—S;
'ethyl—i,4~§ihydrq~4-oxoquinoline-3—carboxglate'(5 g), as
white powder, m.p. 139-140°C. |

‘Reference Example 56
Employing ethyi.l-éfclopropyiés,7,8-trifluoro—5—
ethyl—l,4—dihydro—4—ogoquinoline—3—carboxylate (5 g), conc.
hydrochloric acid (11 ml), water (4.4 ml) and acetic acid
(44 ml), the procedure of Reference Example 27 is repeatéd
to give 1-cyclopropyl~6,7,8-trifluoro-5-ethyl-1,4-dihydro-4-
oxoquinoline¥3;carboxylic acid (4.2 g), as white powder,

m.p. 197-198°C.



procedure of Reference Exanple 25 is. repeated to give ethyl
2- (2- ethyl -3,-4:5,6-t etrafluorobenzoyl) - 3-cycl opropyl.am no- -acrylate. ... __ _.
. Ref erence Exanpl es 55 Enpl oying ethyl 2-(2-ethyl-3,4,5,6-tetrafl uoro-

. benzoy! ) - 3- cycl opropyl am noacryl ate. (8. 71 g) and 60 % sodi urt® AyBFI #PF 1. 09
.g), the procedure of Reference Exanple 26,is repeated to give ethyl

: 1-cycl opropyl -6,7,8-trifluoro-5- '

~ethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate (5 g), as white powder,

m p. 139-140C. Reference-Exanpl e 56 Enpl oying ethyl 1-cycl opropyl _
-6,7,8-trifluoro-5- ethyl-1,4-di hydro=42ZXoqui nol i ne- 3-carboxyl ate (5 g),
conc. hydrochloric acid (11 m), water (4.4 m) and acetic acid (44 m),
the procedure of Reference Exanple 27 is repeated to give

1-cycl opropyl -6,7,8-trifluoro-5-ethyl-1,4-di hydro- 4-

oxoqui nol i ne- 3-carboxylic.acid (4.2 g);, as white powder, mp. 197-198C 30
June 2005 12.0 - Ref eRefieceixarfiampled Ewpl oying et hyl ' S
2-(2-methyl-3,4,6-trifluoro- benzoyl)-3-ethoxyacrylate (1.0 g) and

p-f1 uoroaniline (0.39Eg}oYine ghtydeduf 2-matiRdras énGet Eidimpre-25 i s

repeat ed t o0y Qi thyL,R-(2- nethyl -3, 4, 6-1rifluorobenzoyl)-3-(4-fl uoro-
phenyl)aninggg?é?é?e? 55&%%&%%5%5%%? ?}egl%ﬁiﬂﬂdtﬁ"gb“@6%ﬂﬂﬁl&ﬁ? g?d??de (0.15
. g) as in Reiggrenne pxaopierdbd Retle¥enbl Wilamble 25 is repeated to '

- (4-fluorophenyl)--5-nmethyl-6,7-difluoro-1, 4-di hydr o- 4-
: give ethyl 2-(2-methyl-3,4,6-trifluorobenzoyl)-3-(4-fluoro-

phenyl)aminoacrylate, which is then treated with 60 % sodium
hydride (0.15 g) as in Reference Example 26 to give ethyl 1-
(4-fluorophenyl)~S—methyl—6,7—dif1uoro-l,4-dihydro—4;
qxoquinoline—3-carboxylate (0.64 g), as white crystals
(recrystallized from ethanolj, m.p. 256-259°C:

Reference Examples 58

~ Employing ethy) 14(4£f;uofophény1)—Sfmé§5y1~6;7-'.
difluoro-l,4;dihydro—4-okoquinoline—3-carboxylate (0.56 g),
conc. hydrochloric acid.(l.S.ml), and 90 $ acetic acié (6
« Ml), the procedure of Reference Example 27 is repeatedfté
give l-(4—fluorophenyl)-Sfmethyl-S,7-difluoro—l,4-dih§dro-4;
oxoquinoline-3-carboxylic acid (0.49 é); as whi&e crystals,

m.p. 255-257°C.

~ Reference Examples Sé -

: . Eméloying.éthyl 2-(2-methyl-3,4,6—£riflﬁoroé _
behzoyi)—3-ethoxyacfylaté (1.0 q) gnd 70 % aqueéus ethyl-
_aming solution (0.24 ml), the procedure of Reference Example
25 is repeated to give.ethyl.2—(2—methyl-3;4,6-trifluoro—
benzoyl)-3—ethylaminoacry1ate, which is Ehen treated with 60
%‘sodium hydride (0.15 g) as in Reference Example 26 to give
ethyl l-ethyl-S-methyl-6,7-difluoro-1,4-dihydro-4-



oxoqui nol i ne- 3-carboxylate (0.64 g), as white crystals (recrystallized
fr.om et hanol.),..m p._256-259C. Reference Exanples.58 Enploying ethyl
1- (4-fluorophenyl)-5-methyl.6,7
.di fluoro-1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate (0.56 g), 30cgnae 2005
‘hydrochloric acid. (1.5 m), and 90 % acetic acid (6 .m), the procedure
of Reference Exanple 27 is repeated to ¢ive
"1- (4-fl uorophenyl)-5-net hyl -6r7-di fl uoro-1I, 4-di hydr o- 4- %,
oxoqui nol i ne-3-carboxylic acid (0.49 g), as white crystals, ‘mp. 255-257C.
Ref erence Exanpl es 59 Enpl oyi ng et hyd 129(2-methyl -3, 4,6-trifl uoro-
benzoyl ) - 3-et hoxyacrylate (1.0 g) and 70 % aqueous ethyl anm ne solutlon
(0.2.4 m), the procedure of Reference Exanple 25 is repeated to give
ethyl.2-(2-methyl-3,4,6-trifluoro- benzoyl)-3-ethyl am noacrylate, which is
then treated with 60 % sodium hydride (0.15 g) as in Reference Exanple 26
to give etdydquimiiinle—3-88td84dv1G, f r , ydro-4 .30 June 2005 -
121 oxqu|nof?ne 3- carboxylatgrl(g('):ZG?ib %%ﬂ m%|§89E€ 8%%ﬁtal P-157-159C.
Ref erence BEX@hpl®®°60 Enpoyi ng et hyl 1-ethyl-5-nethyl-6, 7- d|fluoro-1,4-
di hydr o- 4- oxoqui nol i ne- 3- carboxylate éo 55.9), conc. hydrachloric acid
(1.5 mM) and 90 % ac L he procedure of Reference Exanple
27 is repeated to gi
et hyl - 5- et hyl - 6, /9 Eplting £AYGi %y%lt%yh CoRsGY hof 1 e difluoro-1, 4
dihydro-4-oxoquinoline-3- ~carboxylate (0.55 g), conc.

hydrochlorichacid (1.5 ml) and 90 % acetic acid (6 ml), the
procedure of Reference Example 27 is repeated to.give 1-
oY ethyl-Sfmethyl—G,7fdifluoro—l,4—dihydro—4~oxoquinoline-3—
carboxylic acid (0.40 g), as white crystals, m.p. >300°C.
1y-NMR (DMSO-dg) éppm: 1.37 (3H, t, J=7.2 Hz),
2. 82 (38, d, J=3.2 Hz), 4. 54 (2B, g, J 7.2 Hz), 8. 07 (1H,
dd, J=7.2 Hz, 9.8 Hz), 9.00 (1H, s), 15.25 (1H, s)

Reference Example 61

Employing ethyl ﬁ—(z—methyl—3,4,5,6-tetrafluo:o-

benzoyl)—3—ethoxyaerylate (10.0 g) and.ethylamine gas,“éhe

- procedure of Reference Example 25 is repeated to give ethyl -
2-(2—methyl—3,4,5,G-tetrafluorobenzoy1)-3-ethylaminoacrylate

o _ (9.0 g, white crystals), which'is then tréatea.with 60 %

sodium hydrlde (1.30 g) as in Reference Example 26 to glve
ethyl l ethyl- S—methyl 6 7,8- trlfluoro~ 1,4-dihydro-4-
oxoquinoline-3-carboxylate (6.76 g), as pale yellow needles
(recrystallized f;om dichlo;omethane - n—-hexane), m.p. 197~
198°C.

Reference Example 62

Employing ethyl l-ethyl-S-methyl-6,7,8-trifluoro-— -

1,4-dihydro—4éoxoquinoline—3-caboxy1ate_(6.51 g) and conc.



carboxyl ic acid (0.40 g) as white crystals, mp. >300C. . 1H NVR (DVSO d6)
6ppm - 13FA3H-t, I=F-2 Hz)——2-82-(3H, d,-3=3-2-Hz.),-4.54(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)
‘Ref erence Exanple 61 Enpl oying ethyl 2-(2-nethyl -3, 4,5, 6- t et3%ar'85r $205
benzoyl) - 3-ethoxyacryl ate (10.0 g) and ethyl anm ne gas,the procedure of
‘Reference Exanple 25 is repeated to give ethyl
2-1( 2- nethyl 3,4,5,6-tetrafl uorobenzoyl) - 3- ethylan1noacrylate (9.0 g, white
‘crystals), which' is then treated with 60 % sodium hydride" {1 30 g) as in ;
© “-Reference Exanple 26 to give ethyl - 122 -
- 1-ethyl-5-methyl-.6,7.,8-trifluoro-1, 4-di hydro-4-
oxoqui nol i ne- 3- carboxylate (6.76 g), as pale yellow needles : P
© (recrystallized fromdichl oromethane - n-hexane), mp. 197- 198C. Reference
Exanpl e 62 Enpl oyi ng ethyl 1-ethyl-5-methyl-6,7,8-trifluoro-
"1, 4-di hydr-o- B¥8xeelierid Beig- cadoxy laatee i€ ba&iid qn: ar)d(wmqu), 3ge3une 2005
122 hydrochlorlc acid 90% acetic acid. (1:4) (100 nl) the. procedure of
Reference ExRApFe dure jof P@ﬁ@é?EEFt§¥§@P&é 37 is repeated to give 1- n
- ethyl - 5- met h v ihLWO% 0 | r ui nol i ne- 3-". carboxyllc
. acid (5.53 g%hhgé %%I]eg y(-%-sg jr}1ei(33dtfr4ifq(urozégrg ihy F?eg “PXWRIGPLAPST Hret hane
. :-* n- hexane) ; carpox P 2@4QC( 5. Refeyr,ersecbXH e Gedd I(oag g gg{lyl '
2 (2 met hyl'- 3,4, 5, 6-tetrafl uoro- benzoyl)-3-ethoxyacry ater'?l and
dlfluoroéh??¢rﬁ¥°m dichloromethane - n—hexane), m.p. 203-204°C. '

Reference Example 63

| 'Employing ethyl 2+ (2-methyl—3 4,5,6- tetrafluoro— ._'
e benzoyl) 3-ethoxyacrylate (5.0 g) and 2,4- dlfluoroanlllne f}“.
| (2 02 g), the procedure of Reference Example 25 is repeatedln‘:
- f'to glve ethyl .2-(2-methyl-3,4,5,6- tetrafluorobenzoyl) -3~
';f"(z 4 dlfluorophenyl)amlnoacrylate, whlch 1s then treated
'w1th 60 % sodlum hydrlde as in Reference Example 26 to glve.
-ethyl - (24~ dlfluorophenyl) 5~methyl—6 7,8~ tr1f1uoro—1 4—i
j:dlhydro- -oxoquznollne 3-carboxylate (4 6 g) as- pale yellow'
”f;prisms (recrystalllzed from dlchloromethane - n-hexane),_,;
' m P. 156-157.5°C. ' l

Reference Example 64

o '_ .g,.: o -L;ﬁ Employlng ethyl 1-(2 4-difluorophenyl) S—methyl—n
' .6 7 8 trlfluoro—l 4-d1hydro 4-oxoqu1nollne 3-carboxylate
"T(4 3 g) and conc. hydrochloric acid 90 % acetlc a01d (1 4);;;.-
(80 ml),'the procedure of Reference Example 27 is repeated o
3*f_to give 1-(2,4- dlfluorophenyl) S-methyl 6,7,8- trlfluoro-l 4-
'dlhydro—4 oxoqulnollne 3-carboxylic ac1d (2 93 g}, as white

~ powder, m.p. 221-222°C.

-Reference Example 65

Employing ethyl 2-(2-methyl-3,4,5,6-tetrafludro-



(2.02.9g), the procedure of Reference Exanple 25 is repeated to give
-ethyl..2-(2-methylL-3,4,5,6-tetrafl uorobenzoyl 1-3 . _ o
(2-di fl uor.ophenyl )aninoacrylate,. which is' then treated. wth 60 ,% ~ ~
sodi um hydride 'as in Reference. Exarrpl e 26 to .give ethy@0 June 2005
17(2, 4--di fl uorophenyl ).-5-nmethyl-6,7,.8-trifluoro-1, 4-

di hydr o-4- oxoqui nol i ne- 3-carboxyl ate' (4.6 g), as.pale.yellow prisns
.(recrystallized fromdichl oronet hane - n hexane); M P. 156+ 157.5C.

Ref erence Exanpl e 64 Enpl oying ethyl . . (-2, 4-di fl uorophenyl )" 5-net hyl -
6,7,8-trifluoro-1|, 4-di hydr o=4- oxoqui~nc1J2|3ne 3-car boxyl ate (4.3.g) and conc.
hydrochloric acid .:'. 90 acetic acid (1:4) (80 m',), the procedure of

Ref erence Exanple 2-7 is repeated to give.
| - (2, 4-di fluorophenyl.)-5-nmethyl-6,7,8-trifluoro-1., 4-
di hydr o- 4- oxoqui nol i ne- 3- car boxylic aci d (2.93 g), as white powder, mp.

221-222C. .beRefongnae cExanpher 6% tanph oVs g ahAYA- i1
2-(2-methyl-3, 4,5 6-tetrafludro- 30 June 2005 F & 1pgyanitine
benzoyl ) - 3-lt- t?ﬂx;gdar ¥hat ErQq_@iLa'egpfaRdfelrmfehgxmd e is (Boht@h

procedure qf  Refer le 25 is repeated to give ethyl
2-(2-met hyl -3 % % Eé%lrzg udtohenzdr f124 (t&t‘ﬁ&%ﬂfﬂpﬁﬁéﬁ%))‘ém(ﬂoacryl at e,
which is th@thforx%:hedym&rﬁlnﬁ% dium bysdn Reference
Exanple 26 to give ethyl -1- (A?r?r,e?t hoxy 1eny?§ @glérre?th%%a ?”%ht i°f Fuor o- 1, 4-
di hydr o- 4- ®eddumnblaneds- cartroxyl ateif ReXérghce aﬁcata@l@ 26/646 @wvlgeedl es,
m 175-17
P R%y1 1- (4-methoxyphenyl)~5-methyl-6,7,8~trifluoro-1,4-
dlhydro—4-oxoqu1nollne -3~carboxylate (8.27 g), as pale
vellow needles, m.p. 175-176°C.

Reference Examplée 66

Employing -ethyl 1- {4-methoxyphenyl)-5- 6.7 8-
trlfluoro -1,4-dihydro-4~-oxoquinoline~- 3 carboxylate (4.27 g)
'-and 47 % hydrobromlc a01d (50 ml), the procedure of
- Reference Example 27 is repeated to give l—(4—hydrox§—
phenyl)-5-methyl-6,7,8- trlfluoro-l 4~dihydro- 4—cxoqu1n011ne-
.'3—carboxy11c acid (2.82 g), as white powder, m.p. 287- }z
- 288.5°cC.

Reference Example 67

Employing ethyl 2-(2-methyl-3,4,5, 6—tetrafluoro—
-benzoyl) 3-ethoxyacrylate (5.0 g)and 2-am1nothlophene (2 22
g), the procedure of Reference Example 25 is repeated to
‘give ethyl 2—(2—methyl—3,4,5,6-tetrafluo;obenzoyl)—3-(2j
thienyl)amincacrylate, which is then treated with 60 &
sodium hydride as in Reference Example 26 to give ethyl 1-
_ (2~Ehienyl)—5—methy1~6,7,8—trif1uoro—l,4—dihydr0r4~
'oxoquinoline 3-carboxylate (1. Os-g), as white powder

(recrystalllzed from ethyl acetate - n- hexane), m.p. 198-

200°C



.

Ref er ence Exanple 66 Enpl oyi ng- et hyl 1-(4-nethoXyphenyL)-5-6,7,84

ltrlfl Hor-o- |-,

4—di-hydr-o--4- oxogui-nel-i-ne=3- car boxyl-ate--(4.27..g)- -and--47.

thydrobrom c acid (50 m), the procedure of Reference Exanple 27 is

]repeated to give 1-(4-hydroxy- _
- phenyl )-5-nmethyl -6,7,8-trifluoro-I, 4-di hydro-4-oxoqui noline- 3-carboxylic
g), as white powder, mp. 287- 288.5C. Reference Exanple 6.7

‘acid (2.82

-Enpl oyi ng ethyl 2-(2-nethyl-3,4,5,6-tetrafl uoro-

- jReference Exanples 68, Enp
‘trifluoro-|

 ihydrochl or i & ragh@ofd Oy M-l AP
‘Ref erence Exanple 27 is'repeated

. 1- ( 2- t hi-enylcpnB- nBydwded ot i 8-daid I(uor ml énailshydw Qrcttic ac:.d (40

-benzoyl ) - 3-

2- (2- net hyl

is then treated with 60 %
. ‘give ethyl -
oxoquinoline-STCarbo | ate (1.05.9), -as mhlte powder (recrystalllzed fron1 :

et hoxyacryl ate. (5.0 g)and 2- am not hi ophene (2.22 g) t he
‘procedure of Reference’ Exanple 25 is™ r%ﬁ%ated to give ethyl

-3,4,5,6-tetrafl uorobenzoyl)-3-(2- thienyl)amn noacryl ate,

1- (2-;t=hienyl)-5-nmethyl-6,7,8-trifluoro-1, 4-di hydro- 4-

ethyl acetate - n-hex eﬂﬁ?rﬁ!&ﬂﬂiﬂSZ@@C 30 June 2005 4.. 124 -

Dl h 2-th | ) - 5- met hyl 7,8:
, 4- d|hydro'%’ Xg %ﬂ%ﬁ\ﬁné ~42¢ ng%&ifQ%é%@fhgg é¥7 8zonc.

"ml), the procedure of Refetence Example 27 is repeated to

give 1—(2-thienyl)—5—methyl-6,7,8—trrfluoro-l,4-dihydro-4-
oxoquinoline-3-carboxylic acid (0.93 g), ‘as white powder,
m.p.  221-222.5°C.

Reference Example 69

Employlng ethyl 2- (2—methyl 3,4,5,6~- tetrafluoro—

%

30 June 2005

whi ch
sodi um hydri de as in Reference Exanple 26 to

%&%%%Sh8198éCkiég%boxylatkh?1p6906d“re of

benonl) 3- ethoxyacrylate (8. 38 g) and 2s- 2-am1no—1-propanol]

'_(2 07 g), the procedure of Refetence Example 25 lS repeated.

to glve ethyl 2- (2-methyl 3,4,5,6- tetrafluorobenzoyl) 3 (28—
3- hydroxy- -propyl)aminoacrylate (9.72 9. yellow oil), which
is then treated with potasszum carbonate (4 25 g) as ln f
Reference Example 26 to glve ethyl BS 9, 10~dlf1uoro—3 8—
dimethyl 7—oxo-7H-pyrido[l 2, 3-de][1 A]benzoxazlne 6- _
carboxylate (1 30 g), as colorless needles (recrystalllzed
from ethanol), m.p. 216 217°C.

Reference Example 70_

Employlng ethyl 3S-9,10-difluoro-3, 8—d1methyl 7~

,oxo—?H-pyrldo[l,2,3-de][1.4]benzoxaz1ne—6-carboxy1ate (1.25

g) and conc. hydrochloric acid : 90 % acetic acid (1:4) (20

. ml},.the procedure of Reference Example 27 is repeated to

glve 38 (-) —9 10- d1fluoro—3 8-dimethyl-7-oxo-7H-

pyrldo[l 2, 3-de] {1, 4]benzoxa21ne -6- carboxyllc acid (1.03



oxoqui nol i ne-3-carboxylic acid (0.93 g), as white powder, mp.-
221-222.5C... Reference Exanple 69 Enploying ethyl e

2-(2-methyl -3,4,5,6-tetrafl uoro- benzoYl)-3-ethoxyacrylate (8.38 g) and™ ™~
2S-2-am'no-| -propanol (2.07 g), the procedure of Referencgy Exaigl9025
is.repeated to give ethyl 2 -(2-methyl-3,4,5,6-tetrafl uorobenzoyl)-3-(2S-
. 3-hydroxy- 2- propyl )am noacrylate (9.72 g, yellow oil) which 1is -then
treated with. potassium carbonate (4.25 g.). as in Reference Exanple 26 to
give. ethyl 3S-9,10-difluoro-3, 8- dinethyl-7-oxo-7H pyrido(F, 2, 3-de) (I

4] benzoxazi ne- 6- carboxylate (1.30 g)i2sas colorless needles (recrystallized
fromethanol), mp. 216-217C. . Reference ‘Exanple 70 Enploying ethyl 3S
-9,10-di fl uoro- 3, 8-di nmet hyl - 7- - . .

oxo- 7H pyrido(l, 2, 3-de] (1, 4] benzoxazi ne- 6-car boxyl ate . (1.25 g) and conc.
~hydrochloric acid.: 90 %acetic acid (1:4) (20 nlJ,. ,the procedure of

Ref erence a e o at t abAe ~3 - ).

-9,10-difl Siroe %%’?ldtiéné’t" ﬁ??ﬂ-'ﬁ%o: Yee92t icdg?§? 2 13- de] |

(1, 4) benzoxazi ne- 6- Gafleexyte CEdigie( 3103 30 June 2005 R . 125 g), as
white powder, mp. 249-251C (dec.). Reference Exanple 71 Enpl oying et hyl
2-(2-met hyl -3, 4, 5, ' 6PEPY 4RE UDTRYL Beh2TAtPy3-2t hdpateprafbugiod g) and

et hanol anb@ﬁzégifg%-ethoxyacfylate (7.0 é) and ethanol amine (1.33

ml}, the prqcedure of Reference Example 25 ié repeated to |
give ethyl 2-(2-methyl-3,4,5,6-tetraflurobenzoyl)-3-(2-
hydroxyethyl)aminoacrylate. To the product are added
}-= pyf;dine (70 m1) and acetic anhydride (2.57 ml) and.the
mixture is stirred at room temperature over-night. .- After
concentration, the resultant is diluted with water,
squeqted'to exttéction with dichloromethane, and the
- extract .is waéhea with water and then Witﬁ a saturated
‘saline solution and dried to give ethyl.2-(2—methyl;3,4:5,6—
tetrafonrobenzoyl)—B;(Zfacetyloxyethyl)aminoacrylate, which
is then treated with 60 % sodiﬁm'hydride t1.09 q) as'inti-
Reference Examp;e 26 to give ethyl 1-(2-acetyloxyethyl)-5-
'methyl-§,7,8—tri£luoro-l}4-dihydroe4—oxoquinoline—3—
carboxylate (6.1529), as colorless prisms (recrystallized
~ from ethyl acetate), m.p. 192-193°C,

Reference Example 72

_ Employing ethyl l—(Z—acetfloxyethyl)-S—ﬁethyl--
_6,7,8—trifludrb-;,4—dihydro—4-oxoquinoline-3-carboxylate
- (5.80 g) .and conc. hydrochloric acid : 90 % acetic acid.
(1:4) (100 ml), the pfocedure of Referénce Example. .27 is
repeated to give 1-(2-hydroxyethyl)-5-methyl-6,7,8-

trifluoro-l,4—dihydro-4-oxoquinoline—3—carboxylic acid (4.04



'.h1) the procedure of Reference Exanple 25 is repeated to give ethyl

2-(2-methyl-3,4,5,6:-tetrafl| urobenzoyl.)-3-(2- hydroxyethyl)am noacrylate. To

the product are added pyridine (70 m) and acetic anhydride (2.57 nml) and.

‘the. mixture'is stirred at roomtenperature over-night. Aften June 2005

- concentration, the resultant is diluted with water, subjected to
-extraction with dichloronethane., and the - extract-is washed with water and

then with a saturated saline solution and dried to give ethyl

2-(2-nmethyl-3,4,5,6- tetrafl uorobenzoyl)-3-(2- acetyloxyethyléanlnoacrylate

which is théen treated with 60 % sodiumebiydride (1.09 g) as in Reference

Exanple 26 to give ethyl 1-(2-acetyl oxyethyl)-S- :

met hyl -6, 7, 8-trifluoro-I|*, 4-di hydro- 4- oxoqui nol i ne-3- carboxylate (6.15 g),

as: colorless prisms (recrystalllzed fromethyl acetate), mp. 192-193C

Ref erence Exanple 72 Enploying ethyl 1-(2-acetyl oxyethyl)-5-nethyl

-6,7,8-trit bUQFaslpéléldjb’ﬂggr ‘h@%@gudMr‘ygfaﬁli:%dj?tég\a%?s‘ar(éﬂso g). and -

"~ conc. hydrochloric aci % acetic aci e procedure
of Referenc®-Bxadphe3-247°Q.s repeatedto give

~ - 1-(2-hydroxyethyl)-5-nmethyl -6,7,8
" trifluoro-1, 4- d|hydrdﬁhiﬂéﬂﬁﬁrﬁbﬁﬂhbijﬂkarboxyric acid (4.04 30 June 2005
32 6T AL e LA o g R AR E P or
1-(2- hydrOxyeuhyihydkdﬁﬁibﬁoq@lﬁoﬁrn&Jde%QBQXyl1c acid (4.00 g) is
added thionyl chloride (20 ml) and the mixture is refluxed
..... for 1 hOur.' After concentrating, the obtained residue ‘is
.-;' mixed with ethanol (S0 ml) and the mixture is refluxed for 1
o "hour. . After concentratlng, the resultant is extracted with
dichloromethane, and the extract is washed with water,

saturated sodlum hydrogen carbonate, water and saturated
'lsallne solutlon in thls order and dr1ed The solvent 1s |
concentrated and the obtained residue is purlfled by szllca-
';gel column-chromatography (eluent; ethyl acetate : n-hexane
é 1 : 20), followed by recrystllizat1on from ethyl acetate'—_
. n-hexane to give ethyl l (2-chloroethyl) S~methy1-6 T 8- '
— --trlfluoro—l 4-d1hydro- -oxoqurnollne—3-carboxyllc ac1d (2.00"
fg): as colorless prisms, m.p. 161.5-163. 50€ (dec ) .

Reference Example 74

_ To ethyl l—(2-chloroethyl) S—methyl 6 7, 8—-
trlfluoro =1, 4-d1hydro- -oxoqulnol1ne—carboxylate (1. 81 g)
‘are added DBU (2.33_m1) and toluene (150 ml) and the mlxture
is refluxed with heating for 4 hours. After concentrating,
the.obtained residue_is extracted with dlchloroethane, and
tne-extract.is washed with dilute hydrochloric acid, water

and saturated saline solution in thls'order and dried. The



1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (4.00 g) is added thionyl
chl-oride (20.-m) *and-the mxture is refluxed. for 1 hour. .. After .. S
concentrating, the obtained residue *is mxed with ethanol (50 m) and the
mxture is refluxed for 1 hour. After concentrating, the rsylungn005
is-extracted with dichloronethane, and the 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 < he obtai ned
residue is purified by sllica- gel colum-chromatography (el uent; ethyl
acetate : n-hexane 1 : 20), followed b§7 recrystilization from ethyl
-ace.tate -n-hexane to give ethyl 1-(2-chloroethyl)-5-nethyl-6,7,8 ~
trifIUoro-1,4-dihydro-4-oxoquinoIine-3-carboxyIic acid (2.00 g), as
:colorless prisns, mp, 161.5-163.5C (dec.).'. Reference Exanple 74 To
ethyl 1-(2-chl oroet hyl)-5-nethyl -6, 7, 8
trifluoro- $ORVeR thyidr GDACQRbmﬁﬂﬁoIalm%tbarbbt@imde rebi8heg)s paeigdsed DBU
(2.33 m) nd | uene ? and the mxture is refluxed with heating
for 4 hours iﬂ‘f’ecra é’Sr]icEﬂ PR %OmattﬁéraBH ai e Ntesiegheli acekatacted with

di chl or oet hapgxaand 1t hesext ramt oues Woshed. il_ut drochlorlc aci d,
water and satJ;ated sal i ne solufugn p% tﬁléw%fglqzaQ g3r¥e Jhe .... -

t he. obtai ped reS|due |s pur| fied . by silica-gel col.um-chromatography
(el uent ; ebhyfluprerir 4-dHRyAsenfeoxoguinobynetisidaghedyhbgte (0.72 g),

recrysta|'ézaEAfHFHeQQ‘Heedles, m.p. 134-135.5°C.

Reference Example 75

;~ Employlng ethyl 2- (2—methy1 3;4,5,6-tetrafluoro-
benzoyl) 3-ethoxyacrylate (5.0 g), 2- chloroethylamlne
hydrochloride (1.74 g) and triethylamine (1.97 g), the
procedure of Reference Example 25 is-repeated to give. ethyl

'-.2 (2—methyl 3, 4 5,6~ tetrafluorobenzoyl) -3- (2 chloroethyl)-
aminoacrylate (5. 52 g), which ‘is then treated with 60 %
: sodlum hydrlde (0.72 g) as in Reference Example 26 to give’
' ethyl 1-(2- chloroethyl)—s—methyl—s,7,8—tr1f1uoro-1,4— R
dihydro—4-oxoquinoline-3-carboxy1ate (3.90 g), as eoloriess
:-needles (recrystallized from ethyl-acetete - n-hexane)} m.p.
- 161.5-163.5°C (dec.) '

Reference Example 76

Te.2-methyl—3-nitroben;oic eeid_(lo.03g) is added
methanol (100 ml) and thereto thionyl chloride (8 ml) is
-added dropwise at room temperature After reflux for 2

E hours, the reaction mixture is poured into ice-water and
extracted with dichloromethane. The solvent is concentrated
.to_give methyl 2—methyl-3—nitrobenzoate (10.8 g).
- 'H NMR (CDCl3) €: 2.63 (3H, s), 3.94 (3H, s), 7.38



- hexane - diethyl ether to give ethyl 1-vinyl-5-nethyl-6,7, 8-
trifluoro-l,4-dihydro-4-oxoquinoline-3-carboxylate (0.72 g) as colorless
needl es, mp. 134-135.5C. Reference Exanple 75 Enploying ethyr_ )

32-(2-nethy| 3;4,5,6-tetrafl uoro- benzoyl.) - 3-et hoxyacryl at e 3b.Jng) 2005

;2-ch|oroethylanine hydrochl oride (1.74 g) and,' triethylamne (1.97 g), the
. . procedure of Reference Exanple 25 is repeated to give ethyl -

- 2=(2-methyl -3, 4,5,6-tetrafl uorobenzoyl)-3-(2-chl oroethyl)- ~anm noacryl ate

(5.52 g), which is then treated with 60 % sodi um hydride (é 72 g) as in

. Ref erence Exanple 26 to give ethyl- 128 -

:1-(2-chl oroethyl)-5-nmethyl-6,7,.8-trifluoro-1, 4- :
dihydro-4-oxoquinoIine-S-carboxyIate (3.90 g), as colorless needl es
(recrystallized fromethyl-acetate -'n-hexane), mp. 161.5-163.5C (dec.)

Ref erence Exanple 76 To 2- nethyl 3 ni trobenzoic acid (10.0 g) is. added

ot room temberat] SPELE Ty IHOH SR AT e B AR R T

~-poured into ice- wateme@eeenéadggyaged ywt h di chl oromet hane. The solvent is
~.-concentrated to give nethyl Z-methylT-3-nitrobenzoate (10.8 g). 1H NWR

- (CDC13) 6 2.63 (3H MeXhyB. DAngtB1 -8y pi¥r@®n30atieinel ®M0g) 188 (IH, t, J=8
Hz), 7. %% J=8 Ft% 7.99 (1H, d,-J=8. Hz) Reference: Exanple 77
Met hy| A §?°]3"?ﬁ dMoBE Ebcataélélése B}) japd thereto s % Pd-C (1 g).

‘is added to carry out catalytic reduction at room
temperature under 1 atm. After 1.5 hours, the cataiYst is.
filtered off. The reaction mixture is concentrated, and=
thereto is added water, and the mixture is made alkaline
: w1th potassium carbonate, followed by extraction with.
'dichloromethane Tne solvent is concentrated to give methyl-ﬁ
-methyl 3-aminobenzoate (8.6 g) o o
| 1B-NMR {CDC13) sppm: 2.34 (33, s), 3. 55 3.85 (2H; S
"brs), 3.87 (3H, s), 6.80 (1H, d, J=8 Hz), 7.04- (1&, t, J= =8 o
.Bz), 7.20. (18, . d, J=8 Hz) | - .ejef-.?-,~ -

Reference Example -78.

o To: methyl Z-methyl 3-aminobenzoate (1. 6 g) are
- added acetic acid "(20 ml) and sodium acetate (1. 6 g).
:eThereto a solution of bromine (3.1 g) in acetic acid (Svmi)
fiis added dropwise below 20°C over a period of 10 minutes.
'-;After the mixture is stirred at room temperature for - 30
minutes, the reaction mixture is poured into 1ce—water_and
:;the,reeultant is extracted with diethyl.ether. The ether
_layer is nentralizedfwith potassium carbonate and dried.
The -solvent is concentrated to gi#e.mEthyl 2-methyl-3-amino-
' 4,6;dibromobenzoate (2.8 q).
' 'm NMR (CDCly) 6: 2.14 (3H, s), 3.93 (3H, s),



di ssolved in acetic acid (50 m) and thereto 5 % Pd-C (1 g). 1is added to
.carry out catalytic reduction at room tenperature under 1 atm After 1.5
hours, the catalyst is. filtered off. The reaction mxture is " 7~
concentrated, and- thereto is added water, and the m xture3posgaade2apkal i ne
W th potassi um carbonate; followed by extraction with. dichloronethane.
The solvent is concentrated to give nethyl 2-nethyl-3-am nobenzoate (8.6
g). 1HNMWR (CDA 3) dppm.2.34 (3H, s), 3.55-3.85 7(2H, brs)s 3.87 (3H .s),
6.80 (1H, d, J=8 Hz), .7.04-(iH t, j=8 Hz), .7.20.(1H .d, 3=8 Hz)

.. Reference Exanple 78 To ;nmethyl' 2-nqgyhyl - 3-am nobenzoate (1.6,9).are
added , acetic acid .. (20 m) and..sodiumacetate (1.6. g.). Thereto a
solution of bromne (3.1 g) in acetic acid. (5 m.) is. added dropw se
bel ow 20C over a period of 10 mnutes. After the m'xture is stirred at
roomtenperature for. 30 minutes, the reaction mixture is poured into

i ce-wat er - . su t js.e acted with diethyl ether. The ether
Tl A0, %67 H O el lhe

| ayer is neutraliz aronate and dried. The -solvent is

concentrated to givgeﬂgggy&eaagﬁbﬁgl7§-anino- 4., 6-di bronbbenzoate (2.8 g).
1H NWR (CDC13) -6: 2714 (3H, S),-3-93 (3H, s), . 30 June 2005 129
4.05-4.30 (2H, brs) Formgphyl }-mefhyRe}-srménces Bxadiyd entBedoared hyl

2- et hyl - 3-.anm nq- 4, 6-di, br onohenzoat e :
y (fﬁﬂ d% are aéggé)et anol (5 ml) and 42 % tetrafluoroboric

acid (2.5 ml), and thereto is added dropwise a solution of

sodium nitrite (0.33 g) in water (1 ml) below S5°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-methyl~4,6-dibromo-3-benzoate diazonium

tetrafluorobokate-(l.ﬁ g)., m.p.'202—204°c (dec.). .

Referehce Example 80
'Methyl 2-methyl-4, 6-dibromo~3~-benzoate diazonium
.tetfafluoroborate-(l.B g) is heated at 200°C for 10
minutes. After cooling, the reaction mixture is added with
ice-water and extracted with dichloromethane. The solvenf
%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 é). . |
| lu NMR (CDCly) &: 2.27 (3H, 4, J=2.5 Hz), 3.95
{3H, S), 7.83 (1H, d, J=5.8 Hz)

Reference Example 81

- To methyl'2—methyl-3*fluoro—4,6-dibromobenzoate
(75.5 g) are added ethanol (460 ml) and 10 % aqueous

solution of sodium hydroxide (460 ml) and the mixture is



(1.4 g) are added ethanol (5 ml) and 42 %tetrafluoroboric acid (2.5 m),
and ther et-e—i-s added-dr opwi-se-a sohtuti-on-of ~sodi-um-pi-trite (0.33.9g).Ln._.
water (1 m) below 5C. After stirring the mxture for 10 m nutes, the
precipitated Crystals are filtered and washed with a small a¥butine @005
wat er, ethanol .and diethyl ether in this order to give nethyl
2- nethyl -4, 6-di brono- 3- benzoat e di azoniumtetrafluoroborate (1.6 g), mp.
202- 204C (dec ). Reference -Exanpl e 80 Met hyl
2- et hyl - 4, 6-di br onp- 3- - benzoat e di azonium tetrafl uoroborate (1.3 9g) is
heated at 200C for 10 ninutes.: After 1880t ] ng, the reaction mxture is
~added with ice-water and extracted with dichloronethane. The solvent is
concentrated-and the obtained residue is purified by silica-gel
col umm- chr omat ography (eluent; chloroform'n- -hexane = "4) to give
met hyl 2-met hyl.-3-fl uoro-4, 6- di bromobenzoate (0.6 g). 1H NVR (CDC1L3) d:
2.27 (3H, d, rsfkused-lzt)or 3. B&urs(.?,HAfsé; coAInglHhd redc®i8nHal xBef£r ence
Exanple 81 To ng gg - et hyl - 3-f | uor o- 4, 6- di bronobenzoate (75.59) are
" added et hanof$(46t° RS “ikh ‘ﬁ)t% affevrtracteluvith dfetsiydi ethaydr oxhele (460

'_n1) and-t he LE 4 0.June, 2005,. 130, .refluxed for 2 hours. After
cool i ng, thegkgégtfoﬁﬁﬁﬁx %re & 2CHH 1% BEWEPRC wdtvdiroshdorkeraei@d wit h

di et hyl etheandTﬁﬁtraﬂBeaou§H{QM%Ehyﬁ dafle .ackgli Gafihccenc. hydrochloric

|aC| d
lconcentrated to give 2-methyl-3—f1uoro-4,6-d1bromobenzoic-

‘Reference Example 82

1e) | Employing 4,6—dibromo—34f1u0r0-2—merhylbenzoic -f ~r
. acid (2.0 g), the procedure-or Reference Example 22 is"’
repeated to give 4, 6-dibromo-3-f1uoro-z-methylbenzoyl'
- chlorlde (2.0 g). '
3 1H-NMR (coc13) sppm. 2.37 (3°, 4, J=2. 5 Hz), 7. 69 '-
(lH, d, J=5.8 Hz) ' .

Reference Example 83

Employlng d1ethy1 4, 6-d1bromo-3-fluoro—2-methyl—-
benzoyl chlorige: (2. 0 g)., the procedure of Reference Example
© 22 is repeated to give dlethyl 4 6-d1bromo—3 fluoro—z—
methylbenzoylmalonate (2.6 g)L

Reference Example 84

- Employlng dlethyl 4 6 dlbromo—3 fluoro*z—methyl— .
"'. benzoylmalonate (2.6 g), the procedure of Reference Example |
23 1s repeated to glve ‘ethyl 4,6-dibromo-3- f1uoro-2-methyl-
:benzoylacetate (2.1 g).

Reference Example 85

Employrng ethyl 4,6-dibromo-3-fluoro-2 2-methyl-

benzoylacetate (2. 1 g). the procedure of Reference Example.



and extracted with diethyl ether. The solvent is concentrated to give
-.2-.et hyl - 3=f l.uor.o- 4, 6- di.br onobenzai.c.... acid_(61.9), mp..144-146C. . . .
' Ref erence Exanple 82 . Enploying 4, 6- di br omo- 3- f | uor o- 2- met hyl benzoi c
acid (2.0 g), the procedure of Reference Exanple 22 is repeatadet BOgS ve
4, 6-di brono- 3-fl uor o- 2- et 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 . Enpl oyi ng di ethyl 4,6-dibrono-3--fluoro-2-nethyl -
benzoyl.chloride (2.0 g)., the procedure of Reference Exanple& 22 is.

repeated to give diethyl 4,6-dibrono-.131f -l uoro-2-. nethyl benzoyl nmal onat e
(2.6 g).. Reference Exanpl e 84 Enpl oyi ng di et hyl _
4, 6-di brono-3-fluoro-2-nmethyl. benzoyl nalonate (2.6 g), the procedure of

Ref erence Exanple 23 is repeated to give ethyl

4, 6-di brono- 3-fl uoro-2-nethyl - :benzoyl acetate (2.1 g). Reference Exanple
85 Enpl oyi rn alshylepdaBedl ty Ge3thyor 9 25 MRl snbeszeylAcebat e (2.1 0),

t he procedure of Reference Exanple. 30 June 2005 131 24 is.repeated to
gi ve et hyl WEQh¥MQEG¢behtBEEdNbugaO{Qlauethyhbeozoyl) 3- ethoxyacrylate (2.1

g). Reference’ Exarrplteference Example 86

Employing ethyl.2—(4,6—dibromo—3-fiuoro—2-methyl—
benzoyl)-3-ethoxyacrylate (69.5 g), the procedure of
Reference Example 25 is repeated to give ethyl 2-(4,6-
dibromo-3—fluoro—2-methylbenzoyl)—3—cyclopropylaminoacrylaEe
. (48.1 g).

Reference Example 87

A mixture comprising ethyl 2- (4,6-d1bromo 3=
.. fluoro- —methylbenzoyl) -3- cyclopropylamlnoacrylate (45.0 g),
pota551um carbonate (16.7 g) and dlmethylformamlde (450 ml)
is reacted at 140°C for 30 minutes. After cooling, the
reaction’ mlxture is poured 1nto ice-water and the
preC1pltated crystals are flltered, which are recrystallxzed
from ethancl to give ethyl l—cyclopropyl-6—fluoro—7-bromo—5—
| methyl—l,4—dihydro-4-0xoquinoline?3-carboxylate (33.6 g), as |
_ - white crystals, m.p. 195-197°C.

Reference Example 88

Employlng ethyl l-cyclopropyl-6-fluoro-7- bromo-5-
methyl-1,4-dihydro-4-oxoquinoline-3-carboxylate (32.5 g),
the procedure of Reference Exaﬁple 27 is repeated to give 1l-
cyclopropyl-s-f1uoro-7—bromo-5-me£hy1-l,4-dihydro-4—
oxoquinoline73—carboxy1ic acid (27.2 qg), as white.crystals,.

m.p.. 237-239°C.



Enployihg et hyl . 2- (4, 6-di bronmo- 3-fl uoro-2-met hyl - benzoyl ) - 3-et hoxyacryl ate

(69.5 g);—the-procedure of-
"2-(4, 6- dibrono-3-fluoro-2- nethylbenzoyl) 3- cyclopropylan1noacry|ate

ig). Reference Exanple 87 A mixture conprising ethyl 2-(4,6- 3% FuRs- 20

_ifl.uoro- 2- net hyl benzoyl ) - 3- cycl opr opyl am noacryl ate. (45.0 g),
‘carbonate (16.7 g) and di net hyl f or manmi-de (450 m)

;30 m nutes.

'and the precipitated crystals are filtered, which are recrystall'i zed

--Ref-erence Exanple-25.-is:-repeated.to.give. .ethyl..

s T

pot assi um
is reacted at 140C for

After cooling, the reaction mxture is poured into ice-water

‘et hanol to give ethyl 1-cycl opropyi-6-2Boro-7-brono-5-

‘met hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxyl ate (33.6 g), as white
-crystals, mp. 195-197C. Reference Exanple 88 Enpl oyi ng et hyl

1-cycl opropyl - 6-fl uor o- 7- br ono- 5-

met hyl - 1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxylate (32 5 g)

g Ref er ence Exanp] e 27 Refareneat Bdanplgisgse 1-

cycl opropyl -
0x0. qui nol i
mp..237-239
1- cycloprop

6-fl uoro- 7- br ono- 5- net hyl -1, 4- dlhydro 4-

ne- 3- car boXy/| i €Y&£d Par eyl ‘é'@luowwrp@o &ﬂyetws-l 4~

J 2005 132 _R I T
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from

t he procedure of

~di hydr o- 4- Otaﬁwhpplettmﬁn&d%ar(bomﬂ'&@%‘é :(u&t%r@ 1E5r§gﬂ?:ged tt*la'rorly' chlori de

'?(2 m) and.

the mxture is refl uxed for
hour. After cooling, the reaction mixture is poured into

ice-water and made alkaline with 10 % aqueous sodium :

hydroxide-solution. After stirring for 30 minutes, the

. resultant is extracted with dichloromethane. The aqueous ..

layer is made acidic with 10 % hydrochloric acid and then

extracted with dichloroethane. 'The'solvent is concentratéd .

_and the residue is recrystalllzed from acetlc ac1d to glve

'l-cyclopropyl—s £luoro-7-chloro-5-methy1 l, 4-d1hydto—4-‘

oxoqu1noline—3 carboxylxc acid (80 mg), as whlte crystals,

m.p. 258-260°C,

Reference Example 90 _ ; w}

;Empioying ethyl 2-(2-methy1-3,4,6—trifluoro€' 

-bénzoyl)—3-e£hoxyacrylate (1.0 g) and 2,4-difludroaniline

(0,5 g), the procedure of Reference Example 25 is. repeatéd

‘to give ethyl 2- (2-methy1 3,4,6- trxfluorobenzoyl) 3 (2 4-

'-dlfluorophenyl)amlnoacrylate (1 1 g)

LE-NMR (CDCly) sppm: 0.95 (3R, t, J=7.2 Hz), 2.23
(3%, d,.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 (IH, m), 8.60 (1H, a,

'J=13.8 Hz),- ll 36 (1H, d, J=13.8 Hz)

- Reference Example 91

Employing ethyl 2-(2-methyl-3,4,6-triflucro-



hour. After cooling, the reaction mxture is poured into ice-water and
‘made al kaline with 10 % aqueous sodi um hydroxi de solution. After stirring
for 30 minutes,. the resultant is extracted w th dichl'oromethane. The ~
aqueous | ayer’ is mde acidic with 10 % hydrochl oric' aci d3anduhbemos
extracted with dichl oroethane. The solvent is concentrated and the residue
is recrystallized fromacetic acid to give

1-cycl opropyl -. 6-1uoro-7-chl oro-5-net hyl -1, 4-di hydr o- 4- “

oxoqui nol i ne- 3-carboxylic acid (80 ng) as white crystal's T™mp; 258-260C.
Ref erence. Examle 90 . Enploying ethyd; 2-(2-nmethyl-3,4,6-trifluoro-
benzoyl ) - 3- et hoxyacrylate (1.0 g) an f 4-di flu6roaniline (0.5 g),-the
procedure of Reference Exanple 25 is repeated to give ethyl

2-(2-methyl -3, 4,6-trifluorobenzoyl)-3-(2, 4= difIuorophenyl)aninoacrylate
(1 19). 1IHNWR (CDCL3) dppm 0.95 (3H t, J=7.2 Hz), 2. 23 (3H, d =2.4

© 4,06 '6.91-7.03 (2H
5 4 %%’H ’ﬂ)"% (36 (F%%Fl“a””ﬁ’g%f %’“‘r%“@ﬁ%@ ((iHl @ T He)
Ref er ence £xaymilven BYaENRLO hy V. fluoror-. 30 June
2005 F 133 - benzo;%ld)irg (52/(b Zﬁdﬁﬁ ug?gpéé?\é%%rﬁ nogag{}agfa%ace(l 1 g) and 60
% sodi um ¥rANEHI¢e 26013 3repeatdre tor gceelueemdf Rafernedd el udxaidng 136 i s

repeat ed tgLéﬂ %S g%byldlffé%;tln zLu?ry r]z?/loxoqumolme 3-
éarboxylate (0.7 g).
lH-NMR (CDC1;) sppm: 1.38 (3H, t, J=7.1 Hz), 2.91
(3H, &, J=3 Hz), 4.38 (2H, q, J=7.1 Hz), 6.46 (1H, dd, J=6.9
S Hz, 11.1 Hz), 7.10-7.26 (2K, m), 7.38-7.56 (1H, m), 8.26
.(lH, s)

Reference Example 92

Employing ethyl 1—(2,4-difluorophenyl)—S—meéhYIf.

_ 6;7-dif1uoro—l;4~§ihyd:o-4¥oxoquinoling-3—carboxylate 0.7
g), the procedure of Reference Egample 27 is repeated to
give 1—(2,4-difluorophényl)-S-methyl—G,7—difluor6—1,4-
dihydro-4-oxoquinoline-3~-carboxylic acid (0.5 g), colofféss
needles (recrystalized from acetic acié), m.p. 280-281°C.

Example 1

To 3-(4-methyl- 1-p1pera21nyl) 4~ fluoro-z 5~
dlmethyl 6-nitro-N- cycloproPylanlllne (1.65 g) is added
diethyl ethoxymeghylenemalonatg (1.45 ml) and the mixture is
heated at 150°C for 25 hours. After cooling, the reaction
product is purified by sxllca -gel column- chromatography
(dlchloromethane : methanol = 100 : 1) to give diethyl[N-
cyclopropyl-N-(3-(4-methyl-1 -piperazinYl)—4-flu§ro—2,5—
dimethyl-ﬁ«hitrophenyl]aminomethylene]malonate (1.58 g).

- The product is dissolved in acetic anhydride (7.9 ml) and



T ie = o= o= o= o2 o= o= o= mow ax_ax a2 % x = x x x = o= oxom

. .5-nmethyl-6,,7-difluoro-1, 4- dlhydro 4- oxqu|noI|ne 3 carboxylate (O 7 g)
J1H NVR™('CDCL3) "dppnm 138 (3H "t J=7. I Hz) 7291 (3H, d;I=3 Hz) 438"
|(2H q, J=7.1 Hz), 6.46 (1H dd, J=6.9 Hz, 11.1 Hz),-7.10- 2662 06

'7.38-7.56"(1H, 'n), 8.26 (1H, s) Ref erence Exanple 92 Enploylng ethy?

-i1- (2, 4-di f I uor ophenyl ) - 5- net hyl - 6;
7-di fl uor-o- 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylate (0.7 "g), the procedure
uof Ref erence Exanple 27 is repeated to give B
~ 11-(2, 4-di f I uor ophenyl ) - 5- net hyl - 6, 7- di f | uor o- 1, 4- g
_gdlhydro 4- axoqui nol i ne- 3- car boxyl i c acﬂa4(0 5 g), colorless needles
. (recrystalized fromacetic acid), mp. 280=2816C. Exanple 1 To
13- (4-nmet hyl -1 - pi perazi nyl)-4-fluoro-2, 5- _
“dimet hyl-6-nitr,o-N-cyclopropylaniline (1.65 gj is added diethyl

-ethoxynethylenenalonate (1.45 m) and the m xture is heated at 150C for 25_¥dd

hours. Aft er“&fcﬁq%gmﬁhe‘“rle,fa.létlpoh01<brtﬁiljcﬁt mi3y psraddest doypsise - gel
romet hane : nmethapol = 100 : 1) to gi've

1..colunn chromﬁgq&% idIC %p
diethyl (N cycl” @oé?? ?‘g V4SRET RN 1£95i 38r BIRPRAS - 4 ThEuBRSLLEATE- . :
-di met hyl - 6- nhf¥Quhenyl @mgp%}gy&gg\g‘%é@pn%gtgg_l z8‘269’) ex‘grac eé)duct is_ T

| 'dlssolved |n acetic anhydride (7.9 m) and .. ... . 0 o TS T IITL L.

'3_; ...... " thh dichloromethane. and.the .extract- as .dried..- The- solvent -------
' 30 June 2005 - 134 thereto conc. sulfurlc

acid (3 16 msﬁgtl&ag@m%ﬁr @pﬁﬁEer%duced meseaxefolmmnédcbyzemlbyl ng for 30
Wﬂ nutes. The ff?“g Tlcolumn-chromatography (dlchloromethane : methanol
"='L0-4 1) and recrystallization . from ethanol - drethyl etherj
to glve ethyl 7~ (4—methyl l-piperazinyl)- l-cyc10propy1 6—~' _
fluoro-5, 8-d1methy1 1,4-dihydro-4 —oxoqurnolrne—3 carboxylate 2
(28 mg), as yellow crystals, m.p. 146 -147°C. o |
| ' MR (CDC13) 63 0.7-0. 8 (28, m), 1.0-1. 2 (2H,
- m), l 39 (3H, t, J 7 Hz), 2, 39 (3H, s), 2, 59 (BH ,s), 2 4:'L
o 2, 7. (43, br), 2.75 (38, 4, 3=2.9 Hz), 3.1-3. 4 (43, br), 3. 8-.:-";_'-_..
"-:'___4 0 (1, m), 4.38 (28, q, 3=7. 1 Hz), 8.54 (1H, . s) SR
- Example 2 , ';35f77'
_ - To ethyl 7- (4—methy1 1—prpera21nyl) l cyclopropyl~:;_-
- 6= fluoro -5,8-dimethyl-1, 4-dihydro-4 —oxoqulnollne 3-'-;,* e
:_carboxylate (25 mg) are- added 10 % aqueous solutlon of _
: sodrum hydroxrde (3 ml) and ethanol (3 ml), and the mrxtureid;:.l'
a . is refluxed for 1 hour. ‘After. cooling, the reactlon mlxtured?”
_1s dlluted with water and washed with dlchloromethane
:After the agueous layer is made ‘acidic wrth acetic acid and
fthen made weak alkallne with an aqueous sodlum hydrogen
'carbonate The resultant is extracted with drchloromethane

'_and the extract is dried. The solvent is dlstrlled off

.under reduced pressure and to, the residue is added diethyl



m xture is poured into ice-water, neutralized, extracted ;wth

‘dirchl oronet hane and-the extract is dri-ed—--The sol vent----i-s-di-sti-l| ed off
under reduced pressure. Purification by silica-gel colum-chromatography
(di chl or omet hane nethanol 1.0-: 1) and recrystallization, f3r°orﬂué’teh§ﬁ8f5 -
di ethyl ether to- give ethyl 7-(4-nmethyl-I-piperazinyl).-1-cyclopropyl-6-
fluoro-5, 8-di nmet hyl - 1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylate (28 ng), as
yellow crystals, mp. 146-147C. IH NVR ( CDC13) 6: O .7-0.8 ¥(2H, m,
.1.0-12 (2H, m, 1.:39 (3H, t, J=7 Hz),.2.3.9 (3H, 9), 2_:55_(3A ,S),' 2.4
2.7 (4H,.br), 2.7.5 (3H, d, J=2.9 Hz}353:1-3.4. (48, br)--.3..8 4.0 .(1H,
m,.,4.38 (2H, g, J=7.1.Hz), 8.54 (1H, "s) Exanple 2 To ethyl

7- (4-nmet hyl -1 - pi perazinyl)-I-cycl opropyl -

: 6-fluoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3= carboxyl ate. (25 np)
are- added 10. % - aqueous sol ution of sodi um hydroxide (3 m) and et hanol
(3 ), arfthetrhe Phrtprecipiitatedf tipeachlboard fidwereAf kaa cool ing, the
reaction mxture is.diluted with water and washed w th di chl or onet hane. .
After the afcfﬁé§&§ahi§7é?di%‘%&éha&%3r i 9iwe h dcdemethgdird- and then nmade

weak al kal iﬂ%e\gjatzangm)agw% rgggi;y_@&r&tgﬁgpgl _di%aertggggie. The resultant
an

is .extracted with dichl oronet hane . e extract i riel. The sol vent.
‘is distillddydirb-4ungiequirediceds peateikyei and i, 14hagh esigdug g, .added

di et hyl 30 June 2005 135 ether. The precipitated crystals are filtered
and- recry$StASrR28d Frdm @A n286FfCto give 7-(4-nmethyl -1 --

| 'H NMR (CDCl3) 6: 0.7-0.9 (2H, m), 1.1-1.4 (28,
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),
14.3-14.9 (1H, br) '

Example 3

. . To 6;7-difluo:o-l—cyclbpropflfs,8-éimethyl—l,4f
difluoro-4—oxo§uiqoline73-carboxylic.ac;d —- 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 so0°cC
for 20 hours. After concentrating, the obtained residue. is
dissolved in acetone (20 ml) and thereto conc. hydrochlbric

- acid (5 ml) is added, followed by stirring at room
temperature for 30 minutes. The solvent is'distilied.off
-and.the ;esultant is added with water and extractedfwith
dichloromethane. The équeoué layer'ié_neutralized with an
aquecdus sodium hydrogen carbdnate‘and extracted with
dichloromethane. After drying over magnesium sulfate, the
residue is added Qith a mixture of diethyl ether and
etharnol. The precipitated crystals afe filtered and

recrystallized from ethanol to give 7-({4-methyl—~1-

piperazinyl)-;-cyclopropyl—s—fluoro—s,S—dimethyl—l,4—



~ pi perazinyl)-1-cycl opropyl -6-fluoro-S, 8-di nethyl -1" 4
i hydr-o-4--oxoqui nol-i-ne--3- carb@xylicwacid (14-ng)-,—-as.-yel l.ow..crystals, m.p.._.

'205-206C. H NWR (CDC13) 6: 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), 3.2-30® Juse 28Pp,
4.0-4.2 (1H m, 8.85 (1H, s), 14.3-14.9 (1H br) Exanple 3 To

6-, 7-di fluoro-1-cycl opropyl -5, 8-di nethyl -1, 47
_ di f I uor o- 4- oxoqui hol i ne-3-carboxylic acid - B(OCOCH3) 2 chelate (1.24 g)
;are added 4-nethyl-|-piperazine (1.0 g) -and dlnethylacetanlde (6 M), and
“"the mxture is reacted at 50C for 26 heers. After concentrating, the
obt ai ned residue; is dissolved in acetone (20 mM) and thereto conc.
hydrochloric acid (5 m) is added, followed by stirring at room '
tenperature for 30 minutes. The solvent is distilled off and the resultant
~ 1s added with water and extracted with dichloronethane. The aqueous | ayer

s neutrallzgﬂ1 rbhqaaxo HRAYReSad ;g a e apd,.extracted i

“Wwith dlchloronethane After drylngbggggwgégnggfgngQSP%QUe?Q.YﬁgiégresidUe.
iis added wi tdrystailst unep of208-@0KYEL. et her and ethanol. The precipitated
.crystals are. filtered_and _recrystallized fromethanol to give - -
- i7-(4-methyl -1 - pi per ak¥3#8RY.. 1. cycl opropyl - 6- f | uoro-5, 8-di methyl -1, 4 30 June
e Lo R BB S P Y GuBEL Y (G Bon - Y5l o
: dimethyl-1,4-dihydro- 4—oxoquinoline—3—carboxy1ic.acid‘(1.88 '

.gi in N-methylpyrrolidone (S ml) is added 4-methyl~1-
piperazine (2.02 g) and the mixture is stirked et'150°c for
$F' - - 3 hours. After the reaction is completed, the reactzon
.mxxture is concentrated and the obtained reSLdue 1s purlfled
_by.5111ca gel column—chromatography (dlchloromethane :
| “methandl- 3 : 1), followed by recrystalllzatlon from _ _
o ethanol to give 7- (4-methyl l-pipera21nyl) 1-cyclopropyl-6—l"ﬁ
' fluoro—s 8—d1methyl 1,4- dlhydro-4-oxoqu1nollne 3-carboxy11c
'ac1d (0.05 g), as yéllow crystals, m.p. 205- 206°C. - ﬁ :
' Example 5 . | é%

Startlng from suitable materlals, ‘the procedure of.?f'

hY

'fﬁ; the ‘above- Examples 1-4 is. repeated ‘to glve the followxng
compounds ' s
1y 7—(1- Plpra21nyl)—1-cyclopropyl 6—- fluoro-S 8-
__ﬂdimethyl 1,4: dlhydro— —oxoquinollne-B carboxyllc acid, m. p.
185-187°C, pale yellow needles (recrystallized from -
-dimethylformamlde) )
2) 17- (3—Methy1 l—plperazxnyl) l-cyclopropyl -6-
fluoro-5,8-dimethyl-1, 4-dihydro-4 —oxoqulnollne 3-carboxylic
acld, m. p.‘183 185°C, colorless powder

3y 7- (3—Am1no—1-pyrrolld1nyl)~l—cyclopropy1-6~



Exanple 4 To a suspension of 6,7-difluoro-I|-cyclopropyl-5, 8-
di met hyl -1;-4--di-hydr o--4-exegqui-nol-i-ne- 3- carboxyl-ic-.-acid-(1.88...g)..in

N- net hyl pyrrolidone (5 m) is added 4- nethyl-l- plpera2|ne 2.02 g) and the

mxture is stirred at 150C for 3 hours. After the reaction>?s?¢¥m#A%ed,
the reaction mxture is concentrated and the obtained residue is purlfled
by silica-gel colum-chromatography (dichloronmethane nethanol =3 :.1),
foll owed by recrystallization from ethanol to give 7-(4-netﬂy|-1-pipe
razi nyl)-1-cycl opropyl - -6- -
fl uoro=5, 8. -di et hyl - |, 4- di hydr o- 4- oxééalnollne 3-carboxylic acid (0.05
g), as yellow crystals, MP. 205-206C. Exanple 5 Starting from suitable
naterials, the procedure .of the - above. Exanples 1-4 is: repeated to
give the 'following conpounds. 1). _

. (I'-Pi prazinyl)-Il-cycl opropyl -6-fluoro-5, 8-
d| met hyl - 1, L utitoydr 8= dmmnq.wlmol-dhleyd:&r@&bh&lg)&hh@i&ﬁéd3 citPoxyli§o- 187C,
pal e yel |l ow needl es (recrgstalllzed from di net hyl f or mam de) . :ﬁ

7- (3- Methy| 3§19 BePazt $y18°Cr- @9¢r op? bl n@edles

f1 uoro-5, 8- di et hyl - 4y 4- li hydr, xogui no -carboxylic acid, MP.
183-185C, col orl ess pomdgﬁ #i g ? % qjHno preroPPH Ayl 5925 opr opy!l - 6

30 June 200&ethy3#1,4-dihydro- 4—oxoqu1nollne 3-carboxylic acid, m.
fl uoro-5, 8-di methyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic aC|d ﬁlp

96- 98C, pa|?e31yé|3|3oﬁp ntidieeowder (recrystallized from dimethyl-

formamide)

5) 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-.
fluoro—S—methyl-l,4—dihydro—4—ox6quinoline—3—carboxylic .
acid, m.p. 229-232°C, pale yellow prisms (recrystailized
from ethanol)

6) 7- (3-Methyl l-plpera21nyl) 1- cyclOpropyl -6—
fluoro- S—methyl 1 4-d1hydro-4-oxoqu1nollne 3-catboxy11c
acid, m.p. 206~ 208°C, white powder’(recrystalllzed from
ethyl acetate ~ ethanol)

7) 7-(3-Amino—1—pyrrolidinyl)-l-cyclopropyl?%—
fluoro—s—methyl;l,4-dihydro-4~oxoquinoiine—3Fcarboxylic
acid, m.p. 267-270°C, white powder (recrystallized from

-dlmethylformamlde)
8) 7-(1- Plperazinyl) l—cyclopropyl 6,8-difluoro-
' S-methyl 1, 4-d1hydro 4- oxoquinollne 3- carboxyllc ac1d, m.p:
205-207°C, white powder (recrystallized from ethanol)
_ - 9) 7—(4—Methy1—l-piperazinyl)—l—qyclopropyl—G,8-
.difluoro—s—methyl~i,4—dihydr9—4-oxoquinolihe-B-carboxylic
acid, m.p. 2?9—231°C, white needles {recrystallized from
‘ethanol) .

10) 7—(3—Methyl-l—piperazinyl)—l—cyclopropylfG,8-



: 4) 7-(1-Piperazinyl)-1-cycl opropyl -6-fl uoro-5-

met hyl--.|;-4-.di hydero-4-.0xoqui.noli-ne-3-carhoxyl.ic.acid, mp 231-233C, .whi.te
powder (recrystallized fromdimethyl- formam de) 5) 7- (4 thhyl-l-plp

- razinyl)-1-cycl opropyl -6 _ 30 June 2005

~ ifluoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mp.
229-232C, pale yellow prisns (recrystallized from ethanol) 6)

- 7-(3-Met hyl -1 - pi perazi nyl)-1-cycl opropyl - 5

- f1uoro-5-nethyl -1, 4-di hydr o- 4- oxqu|noI|ne 3-carboxylic acitl, mp.

- 206-208C, white pomder (recrystalli-zaBsg rom ethyl acetate - ethanol) 7)
17 (3-Am no-| -pyrrolidinyl)-1-cycl opropy |-=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 dlnethylfornanlde) 8)

" 7- ('1- Pi perazinyl)-1-cycl opropyl -6, 8- dlfluoro-

5-nethyl -1, di £ dye-05-4eedrgaui potd m@a;%ocaﬁ 161 26k 03 - éH:I%oxy%Qé 207C
vhite powder (recrystallized from éthanol) =

: 7- (4- Met hyl a¢ii permazi kBB 832 Cy @ader prleﬁ [ﬂmder (recrystallized
~di.fl uoro-5-pet hyl -1, 4- di hydr o- 4- oxoqui nol i ne_3_car boxyl i.c aC|d m p.

- 229-231C, FOR " Sl (recrystallized from ethanol) 10)

T B P AR A B el
: ' .difluoro-S5-methyl-1,4- dihydro— —oxoqulnoline 3- carboxyllc
acid, m.p. 213-216°C, pale yellow powder (recrystall;zed
| ' from dimethylformamide) '
i ; 12) 7-(l-PlperazinYI)—I—cycloprpyl-s—flhbrofs4f
' - . chloro—S-hethyl—l,4-dihydro-4-oxoquinoline—3-cafboxylic '
_acxd, m.p. 214-217°C, pale yellow powder (recrystalllzed -
- from ethanol) _ ) _
'_ 13) - (4-Methyl 1-p1pera21ny1)-l-cyclopropyl 6-‘
fluoro 8-chloro -5-methyl-1, 4-d1hydro 4-oxoqu1n011ne 3- :
carboxyllc acid, m, p 190-192°C, pale yellow powder
:(recrystallized from dichloromethane - n-hexane) Q%-

' 14) 7- (B—Methyl-l-pxperazinyl)—1-cyclopropyl 6—'p
fluorq—8~chioro 5-methyl-1,4-dihydro-4 -qxoquznollne-B—-_‘
carboxylic acid '

_ | . 15) 7- (3—Am1no—1-p1peraz1ny1)—1-cyclopropy1 6—'
:fluoro-a—chloro-s—methyl -1, 4—dlhydro-4—oxoquinoline 3-.
~ carboxylic acid’
16) 7-(1—Piperazinyl) l-cyclopfopy1 -5,6~ diflﬁdfo—
8-methyl 1,4-dihydro-4 -oxoquxnollne 3-carboxylic acid |
17y 7- (4—Methy1 l—pxpera21ny1) l-cyclopropyl-5,6-
'difluoro—s-methyl-l,4 dihydro-4 -oxogquinoline-3-carboxylic

aéid



acid, mp. 188-189C, pale yell ow powder (recrystallized fromethanol) 11)
—7-(-3- Am.no-| - pyrrolidinyl).-l-cyclopropyl -6,8- . . - e

di fl uoro-5-met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxyllc acid, mp.

213-2160C, pale yellow powder (recrystallized from di methyPférpamiid)

12) 7-(l-Piperazinyl)-1-cycl oprpyl-6-fluoro-8

chl or o- 5- net hyl - 1, 4- di hydro- 4- oxoqui nol i ne-3-carboxylic acid, Mp.

214-217C, pale yellow powder (recrystallized - from ethanol)s 13)

7- (4--Met hyl ~1- pi perazi nyl )-1-cycl opropyl -6 §

fl uor o- 8-chl oro- 5- net hyl - 1, 4- di hydr 6- 430xequi nol i ne- 3- carboxylic acid.,

m p. 190-192C, pale yellow powder (recrystallized from dichloronethane -

nr hexane) 14) 7-(3-Methyl-I-piperazinyl)-1-cycl opropyl -

fIuoro-8-ch|oro-5<nethyl-l,4-dihydro-4-oxoquino|ine-3- carboxylic acid 15)

7- (3- Am no- | - pi perazinyl)-1-cycl opropyl - :

fl uoro-. 8-chl oro-5- neshyl7-1; F-rmdithydr o= ?pggq 1 ylig acid ..
.16) 7-(1-Piperazinyl)-1- cycloprggy 514t UhPPi f“%j%loB?BBQf é &

8- net hyl - | ,dfdiveyers -mEblqum,rﬂolduhgdseﬁmquyin@lm-@—bl}boxyllc

7-(4- I\/Ethylac - pi perazi nyl)-1-cycl opropyl -5, 6-

di fl uoro- 8- yl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxyllc acid 30 June

2005 139 18) ' 7- (3ib¢tf%d(i=umlﬂgtﬁzb§9@dh*é Sy E ARy L 26851 -5, 6-
dlfluoro 8-methyl-1,4-dihydro~4~oxoquinoline-3- —carboxylic
acid

20) .7-(1-Piperazinyl)-l-cyclopropyl-5-chloro-6-
C et fluoro—B—methyl—l,4+dihydro—4-oxoquinoline—3—darboxylic écid
.21) 7—(4;Methyl—i—piperazinyl)—1—cyclopropyl;5-

' chloro-G?fluoro-8~methyl—1i4—dihydr0*4-oxo§uin01;ne—3—

carboxyllc acid, m.p. 213- 215°C, yellow crystals

22) 7~ (3-Methy1 1—p1pera21ny1) l~cyclopropyl 5~
chloro-6— fluoro—B—methyl 1, 4-d1hydro—4 oxoqulnollne 3—
'carboxyllc acid

23) 7—(3-Amino—l—pyrroiidinyl)-l—cyclopropylis—
chloro-6-fluoro-8-methyl-~1,4- dlhydro—4—oxoqu1nol1ne-3—
‘carboxylic ac1d

24) 7—Morpholino-l-cyclopropyl—G;fluoro—s—methyl—
1,4-dihydro-4- oxoqulnollne 3- —carboxylic acid, m. p 245—:
247°cC, white powder (recrystallized from ethanol) o

) 25) 7-(3-Amino-4-methyl-l-pyrrolidinyl)-1-

: cyclqpropyl—s-fluqro-Sfmethyl*l,4-dihydro~4foxoquinoline—3—
‘carboxylic acid hydrochloride (trans foim), m.p. 272-275°C
(dec.) white powder (recrystallized from methanol - ethyl

-acetate) .

26) 7—(3-Amipomethyl-l-pyrrolidinyl)—l—cyclo—



uor o- 8- net hyl -1, 4- di hydr o- 4- oxogui nol i ne- 3-carboxylic acid 19)

di fl

7-(3- An1no—|~pyrrolldpnyL) 1- cyclopropyl -5,6-. .

~di fl uoro-8-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxyllc acid 20)

.. 7- (I - Pi perazi nyl)-1=cycl opr opyl-- 5- chl or o- 6- 30 June 2005
| uor o- 8- net hyl - 1, 4=di hydr o- 4- oxoqui-nol i ne- 3-carboxylic acid 21)

flu

" 7-(4-Met hyl -1 - pi perazi nyl)-1-cycl opropyl - '

.chl oro-6-fl uoro-8-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carbqulic aci d,

mp. 213-215C, yeIIOM/crystaIs 22) #

- 7- (3- Met hyl - | - pi perazi nyl ) =1-cycl opr epyhko5-

ichloro-6-fluoro-8-nethyl -1, 4-di hydro-4- oxqu|noI|ne 3- carboxylic acid 23)

¢ 7-(3-Am no-I|-pyrrolidinyl)-1- cyclopropyl

- chl oro-6-fluoro-8-nethyl -1, 4-di hydro-4 oxoquinoline-3- carboxylic acid 24)

- 7- Mor phol i no- 1- cycl opr opyl - 6- f | uor o- 5- net hyl - .
. 1, 4-di hydr (prbpyloGHf 0 0bi 6H5-Tret AYDOX Y4+ @1 h3al 8- 4 R FoqdihD1 1RALS- whi te powder

_(recrystalllzed from ethanql) 25) 7-(3-Am no-4-nethyl-I-pyrrolidinyl)-1- .

... cycl opropyl -4 qmﬁleCSaﬂ@drﬁmdtb0hldrh®dwmmgh028Mﬁnaﬁﬂc n&ed- )Gawhpky! i ¢ acid.
;hydrochlorlq%‘é#ra s _foi ?72 275C (dec.).white pomder :

i (recrystalli r o et h Lzea O methapgiey waher)

7-(3-AW1nOﬂEthy|-|-DYQ?P|'1ﬂ(Q¥h}a}o£§$¥J$1§9 Qgpgyf¥n¥scycl%ggopyl -6~
fluoro-S-methyl- 1 4~dihydro-4- oxoqu1n011ne 3-carboxylic

acid, m.p. 220-221°C, colorless needles (recrystallized from

methanol)
e _ 28) 7-(4-Fluoro-1 —piperidinyl)—l-cycldproﬁyl—sé'g
fluoro-S-methyl- 1,4~ dihydro-4-oxoquinoline- 3-carboxy11c'
,ac1d, Mm.p. 204-207°C, white powder. (recrystallized from
ethanol) | | '
29) 7 [3 (N- t-Butoxycarbonyl N-methylamlno) 1--
;pyrrolzdlnyl) 1- cyclopropyl 6- fluoro S-methyl 1,4~ dlhydro 4-
oxoqu1n011ne 3-carboxy11c acid, m.p. 210- -212°C, whlte powdér
(recrystallxzed from ethanol) ' f GS
| 30) 7-(3- t—Butoxycarbonylamlno 4-methy1 1=
. -pyrrolld1nyl) l-cyclopropyl 5-fluoro-5-methyl l 4—dihydro—4-

S o oxoquinoline-3- carboxylic aCLd (cis form), m.p._239-241°c,-
| -iwhlte powder (recrystalllzed from ethanol) _ |
‘ .31) 7 [3 (N-t Butoxycarbonyl N-ethylamlnomethyl)— ".
—pyrrolxd;nyl] l-cyclopropyl-6-fluoro-5 -methyl 1,4~ dlhydro~'.
4-oxoquinoline-3-carboxylic acid, m.p. 175-177°C, white
.powder'(recfystallized.from ethanolj |
32) 7—(B-Amino—4-methy1—l—pyrrdlidinyl)—l-cyclo-
p;opyl-s-flubro—S-methylél,4-dihydro—4—oxoquin§line—3-

, céfboxyiic acid hydrochloride (cis form), m.p. 280-284°C



propyl - 6-fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
—-hydrochlori.de—.mp.. .280-283C (dec.)., white_ _powder_ (recrystallized from _
-met hanol - water) 27) 7-(4-Hydroxy-I-piperidinyl)-I-cyclopropyl-6--

fl uor o- 5- met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic & dunm goos
220-221C, colorless needles (recrystallized from nethanol) 28)
7-(4--Fluoro-I|-piperidinyl)-1-cycl opropyl -

fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acigd, mp.
204-207C, white powder. (recrystallized from ethanol) 29) *

7- (3- (N-t-But oxycar bonyl - N- et hyl-ami Aé}-1-
“pyrrolidinyl)-I-cyclopropyl-6-fluoro-5-nethyl-1, 4-di hydro- 4-
oxoqui nol i ne- 3-carboxylic acid, mp*. 210-212C, white powder
(recrystallized from ethanol) 30) 7- (3 t- Butoxycarbonylanlno 4- et hyl -
pyrrolidinyl)-21-cycl opropyl -6-fluoro-5-methyl-1.,4-di hydro-4-
oxqu|noINNEQS)@apbb&y?ekiQﬂ:m@w@erS(ﬁamryktanuxdhd £23Q- Q¥Hu;ol)Mhlte powder
(recrystallized fro

ethanoé%
7-(3-(N-t-But oxycarg%hyﬂ‘l\@ hw%.rmmﬁfébhm -pyrrohdmyl) 1-

1-pyrroli i C I |46 r- 4 di hydr q-
4- giqu|noF|%gb3g€g¥6%§§r?§¥EC|géééga(1 ?7ge ?%f*Wﬂﬁhﬂ§r3"

(recryst aldarbedyl iometchaydirpchl82)de, m.p. 236- 239°c, pale yellow
7-(3-Am no-4-nethyl -1 -pyrrolidinyl.)-1-cyclo-
propy! - 6- PCHERE- Sr?ﬁﬂXﬁﬂaMliéeélﬁV@FGﬁMaOQbHUInollne 3- carboxylic acid

hydrochloride (cis ZLP)rn)7 (lm49D1aza 1cycgo 0 J%r}%o%gr(l)St} y]igll—
cyclqpropyl 6= fluoro -5- methyl-l,4-dihydro—4~oxoquinoline—3—

- carboxylic acid, m.p. 203-205°C, colorless needles
(rec;yétallized from ethanol)

35) 7-(4-Acetyl-l-piperazinyl)~l-cyclopropyl—6—
.fluqrofsfmethyl—l,4—dihydro~4voxoquinoline—3—carboxylic -
acid,'m}p. 261-263°C, white powder (rectyétallized,from_
ethanol) -

| 36) 7-(3-Methylamino-l-pyrrolidinyl)-l-cyclo-
propyl—6—fluoro-5—methy1—l,4—dihydro-4-oxoquinoline—B—
carbokylic acid, m.p. 194—127°C, white powder
(recrystallized from dimethylformamide)
- 37) 7-(3-t-Butoxycarbonylamino-4-methyl-1-
' pyrrolldlnyl) 1- cyclopropyl 6- fluoro S—methyl 1,4~ dlhydro 4— .
_oxoqulnollne 3- carboxyllc ac1d (trans form), m.p. 226-229°C,
: whlte powder (recrystallized from ethanol)'

3g) 7- [4—(5-Methy1 2-0x0-1,3~ dloxolen -4-

yl)methyl l-piperazinyl]-1- —cyclopropyl-6-fluoro-5-methyl-
"1,4- d;hydro—4-oxoqu1nol1ne—3—carboxyllc acid
1H-NMR (CDCl,) éppm: 1.14-1.24 (2H, m), 1.26-1.41

(2H, m), 2.16 (3H, s), 2.72-2,84 (7H, m), 3.28-3.53 (7H, m),



(dec ), pale yeIIOM/pomder (recrystallized fron1ethano|) 33) _
75 (3-"Et’hytammnonethyt=t= pyr roti-di nyl)y==1= - - L ——
‘cycl opropyl - 6-f1 uoro-5- et hyl - |, 4-di hydr o- 4- oxqu|noI|ne 3 %%r xgl%@”$cid
1hydrochlorlde m p. 236-239C, pale yel | ow powder (recrystall’ Z288%f
;ethanol) 34) 7-(1,4-Di azabicycl o[ 4, 3, J nonan-4-yl)-1-

“icycl opropyl - 6= quoro 5- et hyl - 1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxylic
iacid, mp. 203-205C, colorless needles (recrystallized fron1ethano|) 35)
7-(4-Acetyl -1 -pi perazinyl)-1- cycloprop¥I-6-

f1 uoro-5- net hyl - 1, 4- di hydr o- 4- oxoqui no 1%e- 3- carboxylic aC|d m .
1261-263C, white powder -(recrystallized. from ethanol) 36) -

"7-(3-Met hyl am no-1 -pyrrolidinyl)-1-cycl o- .

- propyl -6-fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid,
Co.omp. 194-197C, _white powder (recrystallized. fron1d|nethylfornan1de) 37)
L T-(3-t- Butozy%%rﬁﬁhyl nitné- Ha) m A (LH, 8)115 57 (1H, s)- B
~.pyrrolidinyl)-1-cycl opr.opyl ; 6-f1 uor.o-5- net 4- dlhydro 4-

. oxoqui nol i ne- 3- carbgg |Ig ? %FWﬁ??aﬁ§Pf8? 21WNFQ ?9%F¥BBHSPylwﬁrte pomder

(recrystal Ifzwircf—rs)m\—@tlﬂéeﬁbi ﬁ@-dﬁh@ﬁr£5?1\@3&)éllgglf’ﬁ(% :fl-lcar%'c:?c)fr?l gn-4-

'_-yl)nethyl-l-plpera2|nyl]-l-cyclopropyl | uoro- >
©1,.4-di hydroamqum ndISEnéée"@,arptadaeylyemlaselrcbeklﬁebllv&é 16pegt 1. 14-1. 24
(2H m, 1 4 2H, 2.16 (3H, s), 2.72-2,84 ( n, 3 28-3.53 cL
(7 m, 3 kﬁﬁ@& et&ag ~'ethanol) .

|
; - 40)  7-(4- Benzyl- 3~methyl l-piperazinyl)- 1—cyclo~
I propyl 6-fluoro-5, 8 dlmethyl 1,4-dihydro- 4—oxoqu1nollne-3—.
o carboxylic ac1d, m p. 176~ 178°C, pale yellow powder
B 41y 7-(1, 4-D1azablcyclo[4 3, 0]nonan—4-y1) 1--
'_* cyclopropyl 6,8-difluoro-5-methyl-l,4~dihydro—-4-
. 'oxoqu1nollne~3—carboxyllc acid, m.p. 194- 197°C, pale fellow
f'_needles (recrystalllzed from dlchlomethane = n~ hexane)
'. 42) 7—Mo:phol1no-l-cyclopropyl-6 8- dlfluoro-s— ﬁ
-methyl- 1 4 d;hydro 4-oxoqu1nolxne-3-carboxy11c a01d, m p.
255- 259°C, white needles (recrystalllzed from ethanol) \=
. ' 43) 7- (4-Hydroxy-l—p1per1d1nyl) 1-cyclopropy1~7e
5 8-d1fluoro-5-methy1 1,4~ dihydro-4-oxoquinol1ne-3—'- '
e . '_Qanrboxylic -acid, m.p. 247- 250°C, whlte needles
'3;(recrystalllzed from ethanol)

' o 44) 7-(4- Fluoro-l—plperldlnyl) l-cyclopropyl 6 8~
lefluoro S—methyl 1,4~ dlhydro— -oxoqulnollne 3—carboxyllc |
acid, m.p. 259~ 261°C, pale yellow needles (recrystalllzed
from ethanol)

| 45) 7-(3—Methylamino—1-pyrrdlidinyl)-1~cyclo—
'p;opyljéIBjdifluoro—s-methyl-l,4—dihyd;o~4roxoquinoline—3—

- carboxylic acid monohydrochloride, m.p. 215-219°C, white



7.2 (1H, d, 8.2 Hz), 8.73(1H, s),15.57 (1H, s) 39)

7-(4- Benzyl-—+=ptperazinyl) - 1- cyet-opropyl-- 6-- -~ e
f.luoro-5, 8-di net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, MP.
165- 166C, pal e yellow 'needles (recrystallized. - from di et}fyTu@ehépos
--ethanol) } 40) 7-(4-Benzyl-3-nethyl-I|-piperazinyl)-1-cyclo-

propyl - 6-fl uoro-5, 8-di net hyl~1, 4-di hydr o- 4- oxoqui nol i ne-3- .~ carboxylic
acid, MP. 176-178C, pal e yell ow powder 41) L

7- (1, 4- Di azabi cycl o[ 4, 3, 0) nonan-4-yl ) -i ' ’

cycl opropyl - 6, 8-di fl uor o-5- net hyl - | ,143di-hydr o- 4- oxoqui nol i ne- 3- car boxyl i c
acid, MP. 194-197C, pale yellow needles (recrystallized from

di chl onmet hane - n-hexane) 42) 7-Morpholino-1-cyclopropyl-6,8-difluoro-5
met hyl -1, 4-di hydro--4-oxoqui nol i ne-3-carboxylic -acid", m. p: 255-259C
white needles (recrystallized from ethanoh) 43)

7-(4- Hydropywdiezp|(pekzlrgst\glll)rﬂed:f&bmpéewdol)

6, 8-di fl uor o-5- et hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-" .. carboxylic-acid,
M P. 247=250C, vvhltéeheeZiTb%‘f(tﬁ’é’élav‘st@nﬂfwédlfpbm@lml))-414-)

7- (4-Fl d | | ,
di 1£I uorgoggﬁelcﬁéj - knyha délluo )é’gxg’glrj?’?%ﬁ i hé— iny, Y19 acid, MP.

259- 261C, Qﬁix@oM&ieL-G\Alcﬁlﬂﬁﬂlﬁsld raeqayﬁéﬁéﬂyd%sdméfp&@ etrhaéwlz)zl%)
7-(3-Methyl am no-1-pyrrolidinyl)-1-cyclo- '
propyl - 6, 8283 1 uahdLs- pesdnd -(Fedrorshybthizef- fosmoetmotele- 3- carboxylic acid

nonohydr ochl ori de, wgf ;15 219C, white . 30 June 2005
=(3-Aminomethyl-l1-pyrrolidinyl)-l-cyclo-

propyl-6,8~difluoro-5-methyl-1,4-dihydro~4-oxoquinoline-3-
carboxylic acid ' |

48) 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propyl—6,8—difluoro-5-m¢thy1—l,4—dihydro—4—9xoquinoline—3—
carboxylic acid monohydrochloride (cis form), m.p. 209-
213°C; pale yelloy'powder (recrystailized from ethanol)

49)' 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propyl-ﬁ,8~difluoro-5;methyl—l,4—dihydro-476xoquinoline—3;
Carboxylic.écid monohydrochloride (trans form), m;p.,214-
216°C pale yellow powder (recrystallized from ethanol)

50) 7-[4-(5-Methyl-2-ox0-1,3-dioxolen-4-yl)-
methyi—l-piperazihyl]—l-cycloprqpyl-s,8-difluoro—5—methy1—
1,4-dihydro-4-oxoquinoline-3-carboxylic acid

51) 7—(4—Acetyl—1-piperazinyl)—l-cyclopfopyl—s,8—
difluoro-S—methyl—l,4—dihydro~4-oxoquinoline—3—carboxylic.
acid, m.p. 217-220°C, white powder (recrystallized from
ethanol)

52) 7—[3—(N—t—Butoxycarbonyl—ﬁ—methylamino)—1—
.pyrrolidinyl]—1—0yclopropyl—6,8—difluoro—5—methyl—l,4—
dihydro—4—oxoquino}ine;B-carquylic acid, m.p. 184-187°C,



.7-143" powder (}ecrystallized from et hanol) 46)

- -£3~ELhyLaninonE{hthLpr$rolidLnyl} A- .cyclopropyl.~ -
- 8-di fluoro-5-nmethyl -1, 4-di hydro-4-oxo- quinoline- 3- carboxyllc aci d.
‘monohydr ochl or.i de, mp. 221- 223C, white powder (recrystalliB2edure AR05
et hanol’) 47) 7-(3-Am nonethyl-I-pyrrolidinyl)-I-cyclo-

propyl - 6, 8-di fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid

- '48) 7-(3-Ami no-4-nethyl-I-pyrrolidinyl)-1-cyclo-

-~ propyl -6, 8-di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- c%rboxylic acid
‘monohydrochloride (cis forn), mp. 20%4Q13C, pale yell ow powder
(recrystallized from et hanol) 49)

-7-(3- Am no-4-net hyl -1 -pyrrolidinyl)-1-cyclo- _

_:propyl -6, 8-di fluoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid

.monohydrochloride (trans form), mp..214- 216C pal e-yel | ow.powder

'f(recrystalIMmadefpena@fh@ﬁ@&»ségilﬂhiﬂfgémh@@ﬁgﬂdl oxo- |, 3- dloxolen 4 yl)-
- met hyl -1 - pi perazi nyl)-1-cycl opropyl -6, 8-di fl uoro- nethyl .
-1, 4-di hydr o-4- oxoqui n®}] nér$3caﬁtmnqﬂtpxyaarbbﬁﬁD—N ethylamlnomethyl)—

70 (4- Acetyl - 1- cycl |

“di 1£I uo(r:g 3 PE’I Feiail ’B%h(/(}r SC C‘EBC() roﬁ%érﬁn‘%l%l‘&ﬁ%éxy‘lei:byl bd, mp.
217-220C, i 5 o
iy gﬁxgxxggg\rﬂgﬁﬁxcfcfﬁ%ﬁhé‘li'c?a‘%glegi?{% ENANQl L 52k 7-1490c,
pyrrolidi nykpiltecpoképr odcrdsBalli fdedOEpoR-d@idnd1)l . 4-

di hydr o- 4- oxqu|noI|ne 3-carboxylic acid, mp. 184 187C 30 June 2005-
; 54) 7-[3-(N-t- Butoxycarbonylam1nomethy1) 1-
_pyrrolidinyl]-14cycloprobyl-6,8-difluoro-5—methyl-l,4-'
% .dihydro-4-oxoquinoline~3-carboxylic acid _ |
55) 7-(3-t- Butoxycarbonylamlno 4-methyl-1-

pyrrolldlnyl) ~l-cyclopropyl-6,8-difluoro- S~methy1 -1,4-

dlhydro— -oxoqulnollne 3—carboxy11c acid (c1s form), m P.

215 217°C, pale yellow powder (recrystalllzed from ethanol)

. 56) 7-(3- t-Butoxycarbonylamlno—4—methyl-l—
“py;rolidinyl)-l—cyclopropyl-s,8-diflubro—5-methy1-l,4-
o ._dihyd;o-4-oxoquin¢line-3-¢arb9xylic acid (trans-form)ggm.p.
223—224°c, white powder (recrystallized from ethanol)t.

_ 57) - (3~Am1no—l-pyrrolxd1ny1)-l—cyclopropyl 6-
'fluoro 8—chloro—5—methy1—l 4-d1hydro-4-oxoqu1noline—3-
carboxyllc ac1d m. p. 194 195°C, pale yellow powder
(recrystall1zed from ethanol) '

58) -7- (1 Plpera21nyl) 1- (2 4- dlfluorophenyl) 6, g~
':dif;uoro—s—methyl~l,4-d1hydro- -oxoqulnol1ne—3-carboxyllc
acid, m.p. 244—246°C (dgc.),'whité powder (recryétalliged :
from.dimethylformamide) |
59) 7- (4—Hethy1 1-piperazinyl)-1-(2,4-difluoro-

phenyl) 6,8-difluoro-5-methyl-1, 4-d1hydroxy- -oxoquinoline-



144 white powder (recrystallized from ethanol) 53)

7- ( 3--(N--t-But oxycarbonyl-N-ethyl am nonet.hyl) - o . e
1-pyrrolidinyl)-I-cycl opropyl -6, 8-difluoro-5-nethyl =, 4-

di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mp. 147-149C, - %hidengpAdsr
(recrystallized fromethanol) 54) 7-(3-(Nt-Butoxycarbonyl am nonet hyl)- 1-
pyrrolidinyl)-1-cycl opropyl -6, 8-difluoro-5-nethyl -

di hydr o- 4. - oxoqui nol i ne- 3-carboxylic acid 55) %

'7- (3-t-But oxycar bonyl am no- 4- net hyl -1 - :
pyrrolidinyl)=1-cycl opropyl - 6, 8-di f+ uorso-5- net hyl : - 1, 4- '

di hydr o- 4- oxoqui nol i ne-3-carboxylic acid (cis fornm) ;.;mp. 215-217C, pale
yel | ow powder (recrystallized.from ethanol) 56).

7- (3-t-But oxycar bonyl am no- 4- net hyl - |.-

pyrrolidinyl)-1-cycl opropyl -6, 8-di fluoro-5-nethyl-1, 4-

di hydr o- 4- Bxeattoo}iirRe adi 6 arkaxy 1426 - @dec((tcfe%n§ f&’t‘]f‘?e pdWaRy 223- 224G,
white powder (recrystallized from ethanol) .57)

7- (3- Ani nol Fepyysisiliddizagl Fram c%}-‘dia@plld)pyl 6-

f-1uoro-8-chl oro-5- hy m}14 di hydr o-4- oxoqui nol i ne-3 carboxylic acid,
mp. 194-195C, pale yél1d vﬁi’eefaz(‘P%%:’ry’s‘ﬂ Wﬂre%mftﬁmyévnénér) 58) .

7- (1- Pi peragzsf nyddo-b—md o dif | 41045 IRPX

-difluoro-5-nethyl-1, 4- d?hyd?gQagggggﬁlH%Qinguén%%ﬁ ox Ffébox ﬂ? m p.
244- 246(:(Qkxﬁ9lnmhlPéopb@dennﬁmepby&éﬁlI|zed from dlnethylfornanlde) 59)
7-(4- N@thyl-l-plpera2|nyl )-1-(2,4-difluoro-

phenyl ) -6, 8-di fl uor §43- n%T?ﬁﬂ“efhlldiT@kﬂQiéflnyéthnnQﬂthNQXQG June 2005

phenyl)-6,8~difluoro- S5-methyl- l,4—d1hydro—4-oxoqu1nol1ne-3—

*)- carboxylic acid, m.p. >300°C, white powder
| 62) 7-(l-Piperazinyl)-l-ethyl~6,8-difluoro-5S-
methyl-1,4~-dihydro- 4~oxoqu1nollne 3- carboxyllc acid, m.p.
219-220°C (dec.), colorless needles (recrystallized from.
ethanol) '
63) 7-(4-Methyl-l-piperazinyl)-l-ethyl-6,8-

difluoro-5-methyl-1,4~dihydro- 4-oxoquinoline-3- carboxyllc
acid, m. P. 212.5-215°C (dec.), pale_yellow prisms = Q;
(recrystallized from ethanol)

— - . 64) 7-(3-Methyl-l-piperazinyl)-l-ethyl-6,8- |

difluoro-S-methyl-l,4—dihydro—4—0quhinoline—3-carboxylic
~acid, m. p. 209.5-211°C (dec ), white powder (recrystalllzed

from ethanol)
65) 7-(1-Piperazinyl)-1-(4~fluorophenyl)-6-
f:fluorp-sfmethyl—l,4—dihydro—4~§xoquinolihe—3fcarboxylic
acid, m.p. 278-282°C (dec.), yellowish crystéls
(recrystalllzed from dlmethylformamlde)
66) 7-(3~t- Butoxycarobonylamlno l-pyrrolidinyl)-
1- (4 fluorophenyl) 6-fluoro- S—methyl 1,4- dlhydro 4-



R 145 3- carboxyllc acid, mp. 228- 230C (dec ) mhlte pomder :
(recrystaltized: frﬁﬂTethanel} -60. ) — . SO
7-(1-Pi perazinyl)-1-(4- hydroxyphenyl) 6 8-

di fl uor o- 5- met hyl - 1, 4- di hydr oxy- 4- oxoqui nol i ne- 3- car boxyl i c30aduge 2005
->300C, whi.te powder 61) 7-(4-Methyl-I-piperazinyl)-I-(4-hydroxy 11
phenyl) -6, 8-di fl uor o-5-net hyl - 1, 4-d' i hydr o- 4- oxqu|noI|ne 3- carboxylic

- acid, mp. >300C, -white powder 62)

~ 7-(I - Pi perazinyl)-1-et hyl - 6, 8- di f | uor o- 5- % o

. met hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-€a¥4soxylic acid, mp. 219-220C (dec.),
.colorless needles (recrystallized from ethanol) 63) : '

"7-(4- Met hyl - | - pi perazi nyl)-1-ethyl 76, 8-

.'}difluoro-5-nethyl 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.

212.5-215C (dec.), pale yel low prisnms (recrystallized fron1ethano|) 64)

CT7-(3- N@thylekoquKnﬂkihenykbaibéiimﬂC'@c@d, m.p. 249-250°C, white _ - -
“di fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic aC|d nlp

. 209. 5-211C ¢H¥Rtayls \Mfletcémba\blblrﬂ(d efcpylsetahalmoied from ethanol) 65)
- .7-(1-Piperazinyl)-I-

-« fluoro-5-net hyl -1, %%Hyd 05 BEshn ﬁBYFHE*ﬁ?&%&bdXVHlC acid;> mp.
IR (g e S a4 o e
1- (4-f | uor opheEmHoxyl-ikl HoL®- ﬁ&q3ﬁdm1brldé diBydf§2Jb95°C_(dec ), pale
yellowish white crystals (recrystallized from methanoi-—
water) |
) 68) 7-(l-Piperazinyl)-1l- | - -
. perazinyl)-l-ethyl-6~fluoro-5-methyl
| 1, 4 d1hydro—4 oxoquinoline-3 —carboxyllc acid, m.p. 225-
-227°C, ‘white crystals (recrystalllzed from dimethyl-
o_formamlde) ' _ . R
| . 69) 7 (3~ t~Butoxycarbony1am1no-1—pyrrol1dxny)—1-j”:*:7ﬁ
;ethyl 6 fluoro S—methyl 1,4= dxhydro 4—oxoqu1nollne 3—:'" |
carboxyllc ac1d, m. p. 230 231°C, whlte crystals
:l (recrystalllzed from ethanol) f}: ;. :”;Z"J" f: .@gff 5 
| 70) 7- (3-Am1no-l-—pyrrolid1ny1)—l-ethyl 6~ fluoro—-
s-methyl 1, a- d1hydro-4-oxoqu1nol1ne-3-carboxy11c acid
' ohydrochlorlde,'m P. 275-281°C (Qec.), yellow1sh.cry§tals
o (recrystalllzed from ethanol) _ _
' 71) Ethyl 7- (1—p1pera21nyl) 1—v1nyl 6 8 d1f1uoro— N
N 5-methyl 1,4-dihydro-4- oxoqguinoline-3- carboxylate, m.p. 181- f
.f183°C (dec )r pale yellow needles (recrystalllzed from
chloroform ~ n-hexane) '
72) Ethyl 7-{4-methyl- l—plperazlnyl) 1-vinyl-6,8-
.d;fluoro-5~methy1—l,4—d1fluoro-4—oxoqu1nol1ne—3—carboxy1ate,-

m.p. 165-166°C (dec.), pale yellow needles (recrystallized



30 June 2005 - 146 oxoqui noline-3-carboxylic acid, .mp. 249-250C, white-
~crystals-{recrystallized from.ethanol). 67). ... S
7-(3-Amino' -1 -pyrrolidinyl)-1-(4-

f 1 uor ophenyl ) - 6-f | uor o- 5- net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-30 June 2005
3-carboxyl -ic.acid hydrochloride, mp. 292.-295C (dec.)., pale vyellow sh
white crystals (recrystallized from nethanol - water) 68)
7-(1-Piperazinyl)-I-ethyl-6-fluoro-5-nethyl - £

1, 4- di hydr o--4- oxoqui nol i ne- 3-carboxylic acid, mp. 225- 227C° white
crystals (recrystallized from di nethyly; —formam de ) 69)

7- (3-t-But oxycarbonyl am no-1-pyrrolidiny)-1- _

: et hyl - 6-fl uor o- 5- net-hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid,
m p. 230-231C, white crystals. (recrystallized. fromethanol),.. 70)
7-(3- Ami no 1-pyrrolidinyl)-1-ethyl-6-fluoro-

5=net hyl - i UI ol | 3-carboxylic:- acid hydrochloride,
mp. 275- 2 8g §¥ﬁ§3§’ a%e%? ovmrhsh X%n %tal s (recrystallized. from ethanol)

71) Ethyl 7-(1-pi perﬁsz)l nyb}tﬂpwwlazﬁnﬁxﬂwﬁ%q ~6,8-diflugro-g-

5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxyi ate, mp. 181- :18.3C (dec.),
pal e yel | oWeﬁééHTJeé’(drlé’driygt'aﬂ’iOB@dnP%Dlm Tivaabokol e- amﬁexrame) 72) Et hyl
7-(4- et hyI i 1-vin

di fI uor o- 5- ronlgt Eb?e‘{l@cz ((rﬁ% bbr%alfyé'fga]ﬂ‘i’ RA495&- 3- carboxyl ate, mp. 165-166C

(dec.), pale y3||0VV71@edbe§44ﬁéH% wstablpZediny1y-1- vinyl-6,8-
d;fluoro—s—methyl-l,4—dihydro-4-oxoquinoline—3—carboxylic
acid, m.p. 187.5-189.5°C (dec.), pale yellow needles
(recrystailizéd from ethyl acetaée - n-hexane)

75) 7-(4-Methyl-l-piperazinyl)-l1-(4-fluoro-
phenyl)-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid, m.p. 274-276°C (dec.), white crystals
(recrystallized from ethanol)

76) 7—(1—Piperazinyl)-l*(2—thieny1)—6,B—éifluoro—
S-methjl—l,gedihydro~4-oxoquinoline—3-carboxylic acid, m.p.
239-240.5°C (dec.), white powder (recrystallized from =
ethanol)

| | 77) 7-(1-Piperazinyl)-l-cyclopropyl-6,8-difluoro—

. 5-ethyl-1,4-dihydro-4-oxoquinoline~3-carboxylic acid, m.p.
161-163°C, yellow powder (recrystallized from dimethyl-
formamide) ' | |

78) 7-(3-Methyl-l-piperazinyl)-l~cyclopropyl—6,8-
difluoro—s-ethyl—l,4—dihydro~4—oxoquinoline-3—carboxylic
_éciq, m.p. ;46-147°C, white powder (recrystallized from
dimethylformamide - ethanol - diethyl ether)

79) 7—(4-Methy;-l—piperazinyl)-l;cyclopropyleS,B-

difluo;o~5-ethyl—l,4-diﬁydro—4~ox0quinoline—3—carboxylic



30 June 2005 147 fromethyl acetate - n-hexane) 73)

- (lmPLpeLaZ|nyL;.L.V|nyl 6,8-di fl uoro-5- . . e

‘met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic aC|d nlp 205 206. 5C
(dec.), pale yeIIOM/pomder 74) - 7-(4- thtyl-l-plpera2|nyl) 1.30rqﬂn662895
idi f | uor o-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mp.
187.5-189.5C (dec.), pale yellow needles (recrystallized fron1ethy|
‘acetate - n-hexane) 75) 7-(4-Methyl-I-piperazinyl)-1-(4-fluoyo-

- phenyl)-6-fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carb@xyllc aci d,
.. mp. 274-276C (dec.), white crystals - (uecrystallized fron1ethano|) 76)

7-(1-Pi -perazinyl)-1--(2-thienyl)-6,8-difl uoro-

5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c- aC|d mp. 239-240.5C
(dec.), white powder .(recrystallized from ethanol) 77.)

“7- (1 - Pi perazinyl)-1-cycl opropyl -6, 8-di fl uoro-

- 5-ethyl -1, 4- dihadro (- 0¥0q0b N %ﬁeca&b@e&y'('r%c@%e'al%raz% fJ:@;L 1636C -

yellom/pomder (recrystalllzed t'r om di met hyl - f-or mam de
- 7-(3- Met hyl - 8impe peynirmpain}iddy cycl opr opyl - 6, 87

‘di fluoro-5 ethyI-I 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic aC|d m p. LT
146- 147C, white pomde@oéreZTQ%H%mlPPZéUPY¥t9ﬁlﬁﬂnwéﬂh¥1¢xﬁhﬂmﬂﬂﬂel 6eBhanol -

S et ol N Y BRSSPI 8
E acid, m.p. 164-165°C, white powder (recrystallized from
ethanol) _

- | 81) 3S(~)-10-(4-Methyl-l-piperazinyl)-9-fluoro-
e 'r_ - 3,8-dimethyl-7-oxo~7H-pyrido(1,2,3-de][1l,4)benzoxazine-6-
| . . carboxylic. acid, m.p. 2357236.5°C (dec.), colorless prisms
(recrystallized from ethanol), [algs = -125.9° (C=0.21,
chloroform) _ : o
' 82') '77—_(4-Methy1+1-pipera¢iny1.)-1-(2,-4'—éi-f1uo'r'o;—'-_.'--
| :phenyl)~6—fluoro—5-metﬁyl~l,4-dihydrp-§-oxoquino;iﬁe;3;7v
_,carboxylic acid, m.p. 226-228°C, pale yellow crystdls_e-'
(recrystalllzed from ethanol) T | n Q%_

.83) 17- (l—Pxperazlnyl) 1-(2, 4-d1fluoropheny1) 6-_1,5;
efﬁfluoro S—methyl -1, 4—d1hydro-4—oxoqu1nollne 3- carboxyllc acid
';hydrochlorlde, m.p. 229~ 232°C, white crystals (recrysta1—~4
llzed from ethanol - water) T _ o

- _84) 7—(3-Am1no-l—pyrrolldlnyl) 1 (2 4- dlfluoro-‘f
fphenyl) 6- fluoro—s-methyl -1,4- dlhydro- -oxoqu1n011ne 3—
“carboxylic acid hydrochloride, m.p. 291-284°C, white
cryeta;s_(recrystallized'from'ethanol - water)
Example 6
- A mixture comprlsxng 7-{3~t-butoxycarbonylamino-4-

methyl l-pyrrolidinyl)-1-cyclopropyl—~6- fluoro S-methyl—-1, 4-



30 June 2005 148 acid', mp. 201-202C, white powder (recrystallized from
-di-met hyl f orpami-de)—80). 7-(3-Am.no-l-pyrrolidinyl)-1-cyclopropyl-6,8- .
di fl uoro-5-ethyl -1, 4-di hydr o=4- oxoqui nol i ne- 3-carboxyli..c- acid, mp.

164- 165C, white powder (recrystallized from ethanol) 81) 30 June 2005
3S(-)-10-(4-Methyl -1 -pi perazinyl)-9-fl uoro-

3, 8-di met hyl - 7- oxo- 7H-pyrido[ 1, 2, 3-de] [ 1, 4] benzoxazi ne- 6= carboxylic.
acid, mp.. 235-136.5C(dec.), colorless prisns (recrystallgzed from
ethanol), [a]25 = -125.9 (C=0.21, chloroform 82)

7-(4-Met hyl -1 -pi perazinyl)-1-(2,4-difila0ro

phenyl)-6-fl uoro-5-nethyl -1, 4-di hydro-4-oxoqui noline-3- ..carboxylic acid,
m p. 226-228C, pale yellow crystals (recrystallized from ethanol) .83)

7- (| -Piperazinyl)-1-(2,4-d-ifluorophenyl) - 6- _

fluoro. -5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxylic -acid,.

_. hydr ochlamyda.o-2-Bxoegd 20, 2uhi | s .(recrystal -- lized, from

et hanol - watyg?) .84) 17- <%‘?ﬁﬁﬁ-@n§%%§?¥%¥%?‘ﬁéﬁ‘) ng?éﬁ £ 328

phenyl ) - 6mfd)uoreshBnnt hy| m1l) 4erdi-hpds Ohgd LoIGrRE! 4 HES 3 4 q[ar)bqﬁyl ic acid
hydr ochl or.i qf FPLLLRY o 291-294C, white «crystals.(recrystallized' from ethanol
-“water) EXampr€9t°r A0 TiB4iFce cHABPT FINFePLESt i ndutthey odtbongdani no- 4-

”Ethyl‘l‘Qﬁkﬁgbgd&EykééJ&é@ﬁ%f¥%@%p¥L6Q_£ét(g%81'§_£%§J9”égeiite to
give 7—(3—amino-4—méfhyl—1—pyrrolidinyl)-1-cyclopropy1—6-
fluoro—S—methylwl,4—dihydro—4—oxoquinoline—3—carboxylic aéid
hydrochloride (trans form) (60 mg), as white powder, m.p;
272-275°C.

Starting from.sqitable materials, the procedure of
Example 6 is repeated to give the fellowing compounds.

1) 7-(3-Amino~4-methy1—l—pyrrolidinyl)—1—cyclo~
propyl-6-fluoro-5-methyl-1,4~dihydro-4-oxoquinoline-3-
carboxylic acid hydrochloridé (cis-form), m.p. 280~-284°C
(dec.), pale yellow powder (recrystallized from ééhandl)

2) 7-(3-Ethylaminomethyl-l-pyrrolidinyl}-1- °
'cyclopropyl—s—fluoro—s—methyl-l,4-dihYdro—4—oxoquinoline—3—
carboxylic acid hydrochloride, m.D. 236—23§°C, palé yell§W'
powder (recrystallized from ethanol)

3) .7—(3—Methylamino—l-pyrrolidinyl)—l—cyclo—
propyl~6—fluoro—S—methyl—l,4—dihydro—4-oxoquinbline—3-
carboxylic acid, m.p. 194-197°cC, white'pdwder
(recrystallizea from dimethylformamide)

4) 7—(3—Methylamino—l-pyrrolidinyl)—l—
éyclopropyl—ﬁ,B-difluoro—s—methyl—l,4~dihydro—4—oxof
quinoline—B-carboxylic acid monohydrochloride, m.p. 215-

219°C, white powder (recrystallized from ethanol)



30 June 2005 149 di hydro-4- oxoqui nol i ne-3-carboxylic acid (trans forn)
(120 —mg)—ethanol (4-m)-—and- 10 % hydr ochl-eri-e--aei-&-{-4-mt}—-i-s - refl-uxed
for 30 mnutes. After concentrating, the obtained re5|due 'fb 2
recrystallized frommethanol - ethyl acetate to glve June 2003

~ . 7-(3-am no-4-nmet hyl -1 -pyrrolidinyl)-1-cycl opropyl-

fluoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxyllc aC|d hydr ochl ori de.
(trans forn) (60 ng), as white powder, mp. 272-275C. Startjing from
suitable materials, the procedure of Exanple 6 is repeated bo gi ve the
fol  owi.ng conpounds. 1) 7-(3-Am no-.4-mShyl -i-pyrrolidinyl)-1-cyclo-
propyl - 6-fl uor o--5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid
hydrochl oride (cis form), mp. 280-284C (dec.), pale yell ow powder
(recrystalli'zed fromethanol) 2) 7-(3-Ethylam nonethyl-I-pyrrolidinyl)- 1-

o cycl opropyl - 6-fl uor o- 5- net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic. aC|d

. aci d nonohydrochloride, mp

hydrochl oride, mp. 236-239(- myeamehmaﬁhylpqwg?ermamﬁ)ailu zed from
" ethanol) 3) 7-(3-Methylam no-1-pyrrolidinyl)-1-cyclo--

.propyl - 6- fIuéYelquﬁﬂﬂi‘ﬁbBdeﬁlﬂOHydﬁomamkv&nyJHndihyér&-4€@mboxyI|c aci d,
mp. 194-197C omder ecr¥ Ilzed fron1d|nethylforq§g?de) 4)

"7 (‘3- thhyla hﬁgﬂlqﬁ/ rSFF%ﬁ 1 monohydrochloride, "m.p o o
-.cycl opr opyl - §2§eéufdﬁqqgopgw&gyzngc}{gﬁga{agggofgoﬁxgth “I|.ne-370arboxyllc},

owder (rec ystallrzed from

~--ethanol) - : 6) 7-(3-Aminomethyl-l-pyrrolidinyl)-2~

' ,cyclobropylrs,8—di§luoro—5—hethyl—1,4-dihydro—4-oxo—
quiooliné—B—carboxylic acid -

- - 7) 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-

' r5-propyl-s,a—difluoro-s;methyl-l,4-dihydro-44°xoquinoline—3- t
charboxylic acid monohydrochloride (cis -form), m.p. 209~ |
.1213°C, pale yellow powder (recrystalllzed from. ethanol)

' 8) 7- (3-Am1no—4—methyl-l-pyrrolldxny) 1-cyclo—t¥;.
gipropyl—s 8 difluoro-5 5-methyl-1, 4-d1hydro- -oxoqulnollne—3~f:

:'J;:carboxylxc acid monohydrochlorrde (trans form), m. p.”214-

w-_.216°C, pale yellow powder (recrystalllzed from ethanol)

9) 7 (3—Am1no—1-pyrrolxd1ny1)—1 (4 fluorophenyl)—
f.6 fluoro 5-methyl—1 4—dihydro— -oxoqulnol;ne—B-carboxyl1c
A :acrd hydrochlor;de, m. p._292 :295°C (dec. ); pale yellow
»_crystals (recrystalllzed from methanol - water) _
| - 10) 7- (3-Amino-1 —pyrrolldlnyl) -1- ethyl 6 fluoro—
'ls-methyl -1, 4-d1hydro— -oxoquinoline-3-~carboxylic ac1d |
1hydrochlor1de, m.p. 275 281°C {dec. ), yellow15h crystals
(recrystalllzed from ethanol)
11) 7-(3-Amino-1 -pyrrolldinyl) 1 cyclopropyl 6 8-
_difluoro-s-ethyl-l,4—dihydro-4foxoguinoline-3-carboxylic
écid, m.p. 164-165°C, white powder (recrystallized~from

ethanol)



3.0 June 2005 150 5) 7--(3-Ethylam nonethyl-1-pyrrolidinyl)-1

-cyel-opropyt~6,8-difl-uoro-5-methyl -1, 4-di hydr 0- 4-0x0. - qui-nol-i-ne-3-car boxylic..

aci d nonohydrochl oride, MP. 221- 223C, white powder (recrystalllzed from
ethanol) 6) 7-(3-Ami nomethyl-|-pyrrolidinyl)-i. 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-Anino-4-nethy|-|-pyrro|idinyI) 1-cycl o-

propyl -6, 8-di fluoro-5.-nmethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- «arboxylic acid
monohydrochl ori de (cis- form), mp.- 209- 213C, pal e yel | ow powder

(recrystallized fromethanol.) 8) - 151 -
7- (3- Am no- 4- net hyl - 1- pyrrol i di ny)-1-cycl o-
propyl - 6, 8-di fl uor o- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- ... carboxyllc

aci d nonohydrochl oride (trans forn) 214 216C, pal e yell ow powder
(recrystallized fromethanol) 9) -7-(3-Anmino-I-pyrrolidinyl)-1-(4-f

| uor ophenyl *) - Example. 7
. 6-fluoro-5-nethyl -1, 4-di hydro-4- OXO?UInO|Ine 3- carboxyllc acid

hydrochl ori de, m p..2932®5x0Yutden) o p'éT@WpﬁéwlnYkhﬂstCabéopropyl—

(recrystalll e 0) -
7. (3 Ani no- fpS%P%F?%?ﬁ"y‘??“ﬁ iRl ¢ cpoauinoline--carboxylic

. 5-net hyl -1, 4dedihydo omdy OiﬁOCﬂJIm&loldEIQm3h)f-‘di:roch>&)é| 6 Ay drs alMds ogddard de,
MP. 275- 281C dec. % heIIovmsh crystals (recrystallized fromethanol) 11)
"i

7- ( 3- Ami no- IabpfﬁéF 913 -mY)- efclropropsiipegaBure, After the mixture

..difluoro-5- eth 1,4-dih 4-0 ui no |ne .3-car box I| aC|d M P.
164- 165C, whi Fexad\%ﬁr t c"f’%& Qllﬁi“g%dhif iFploric acid, the resultant

is extracted with dichloromethane and the ‘extract is dried
v over magnesium sulfate. After concentrating, the obtained
residue is recrystallized from ethanol to giQe 7—(4hacet§l—
1—piperaziny1)-l-cyclopropyl—6-fluoro—54methyl—l,4—dihydro—
4-oxoquinoline-3~carboxylic acid (29 .mg), aé white powder,
n.p. 261-263°C. |
Starting from suitable matérials, the procedures
of Example 7 is :epeated to give 7-(4-acetyl-l-piperazinyl)-
l—cyclopropyl-s,B—difluorq-s-methyl—l;A-dihydro-4—
_oxoquiﬁolinef3—carb0xylic acid.
Example 8
“~:;  S : _ Tq a solution oﬁ 7—(4—benzyl—l—pipérazinyl)~l—
 cyclopropy1—6—£1uoro—5,B;Gimethyl-l,4-dih§dro—4-oxo— '
.quinoline-B—carboxylic'acid (150 mg) in etﬁanoi (20.m1) is-
added 10 3% Pd-C (50 mg) and the catalytic reduction is
-carried out at 70°C under atomospheric pressure. After
fllterlng off the 10 % P4-C, the filtrate is concentrated
The residue is recrystallized from dimethylformamide to give
,7~(l—piperazinyl)—l—cyclopropyl;G—fldoro—s,8—dimethyl—1,4--

'dihydro-4-oxoquinoline-3-carboxylic acid (64 mg), m.p. 185-



ethanol) 3.0 June 2005 151 Exanple. 7 To a solutlon of

7- (1t =pirperazinyty - 1- cycropropyl LT

6-fluoro-5-nethyl -1, 4-di hydro-4 oxqu|noI|ne 3-carboxylic, acid (40 %}ln

‘5 % sodi um hydroxide (2 m) is added acetic anhydride (O. 139:?“&@ n@

- ‘tenperature. After the mxture is made acidic with dilute hydrochloric
‘acid, the resultant is extracted with dichloronethane and the extract is
dried _~ over magnesiumsulfate. After concentrating, the obfained residue

is recrystallized fromethanol to give-7164-acetyl - L

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-(29.ng), as white powder, mp. 261-263C

Starting fromsuitable materials, the procedures of Exanple 7 is repeated

" to give 7-(4-acetyl-|-piperazinyl)-

1-cycl opropy! - fs Bdi falsUph e Sydmidy halay ds di hydr o- 4-
-oxoqui nol i ne-3-carboxylic acid. Exanple 8 To a sol ution of

7- (4-benzyl - | - pi perazi ngtyetding from suitable materials, the rocedure of

-cycl opropyl -'6-f1 uoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxo- qui noli ne- 3- carboxyllc o

acid (150 ng) *F’f?“alﬁaﬁoPS(m%ﬂt)edu 50 aemed? (ﬁﬁm%M'@-(IJa@eng?lmlbl)-tlhe
. catalytic red 18 ed o t n spheric pressure.’
CAfter- fil terluﬁtél%%fmﬁﬁe iofi’yoﬁ(?—% t t‘“‘?‘ﬁyﬁ gfé’ yrc%r?cént rated. The
‘residue i's rewwualnbuaﬁd irm%&gﬁ sbhykfor mami de to give
L T- (1 plpera2|nyl) 1- cyclopropyl fl uoro-5, 8-di net hyl -
Example 9

The procedures of Example 1 are repeated, via
=wj . dlethyl (N-cyclopropyl N-[3~(3-ethoxycarbonylamino-1-
. pyrrolidinyl)-4-fluoro-2,5- dimethyl- 6—n1tropheny1]~
'f'amlnomethylene]malonate as an 1ntermed1ate compound, to give
ethyl 7- (3—ethoxycarbony1am1no 1—pyrrolid1nyl) -1- '
e_cyclopropyl -6- fluoro -5,8- d1methy1 1l,4- d1hydro—4 oxo—-.'.
_quinollne 3 carboxylate. | | '
o 1g-NMR (CDC13) eppm: 0.7-0,9 (23, m), 1.0-1.2 (2H,.
:m), 1.39 (3H t, J 7.1 Hz), 1. 40 (BH, t, J—7 1 Hz), 2 1 2, 4'
(2H, m), 2.50 (3H, s), 2.75 (33, 4, J=3 Hz), 3. 4 3 7 (4H, L
‘ m), 3.8- 4.0 (1H, m), 4.1-4.5 (SH, m), 5.3-5.5 (1H, m), 8.54
_-(lH, 5)
Ekamgle 10
o The procedute of" Example 1l is repeated, v1a
”__dlethyl {N cyclopropyl N-[3~(4-benzyl- l—plperaZLnyl) 4—
~ fluoro-2,5- dimethyl-6- nltrophenyl]am1nomethylene]malonate_as
an lntermedlate compound, to glve ethyl 7- (4 benzyl-1-
plpera21nyl) 1- cyc10propyl 6~fluoro-5,8-dimethyl-1, 4~
dihydro-4- oxoquinoline-3-carboxylate.

'E-NMR (CDC1) sppm: 0.6-0.8 (2H, m), 1.0-1.2 (2H, -



di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (64 ng), mp. 185 30 June 2005 -
152~ --184C;- -as-pal e- yell.ow needl es..-Starting.fromsuitable materials, the
procedure of Exanple 8 is repeated to give 7-(3- nethyl-l-plpera2|n%%) 1-

cycl opropyl - 6-f | uoro- 5, 8- di et hyl -1, 4- di hydro- 4- oxoqui noP®ndu3ecaP

xylic

acid. Exanple 9 The procedures of Exanple 1 are repeated, via diethyl
(N-oycl opropyl --N-[ 3- ( 3- et hoxycar bonyl am no-1 .
pyrrolidinyl)-4-fluoro-2, 5-di net hyl -6-nitrophenyl) - g

. am nonet hyl ene) mal onate as an internedi ate conpound, to giVve ethyl
7-.(3-et hoxycar bonyl ami no- | -pyrrolidrmi3 - -

cycl opropyl - 6-fl uoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxo

gui nol i ne- 3- car boxyl ate. 1H NMR (CDC13) 6pPm 0.7-0.9 (2H, m, 1.0-1.2

(2H, -

n,.

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 (5HMN.MI. B I3\, 5t(.18+=7nf§ Hﬁ ,54 5§ 1{8H Sk )Exanpt 2, 71Q413ﬂ)ebrprocedure
of Exanple 1 |s repeat ed, via

(N-cycl opr opyf 4 N-3F3- Ca- Héﬁz9lﬂ?l'p|3pér§zi4n91§‘uZp-r). 3.60 (2H, s), 3.8-
fluoro-2, 5-di greffyl g iyt bgphgnyl agL ?eﬁ vl eng) e} o e85 205

i nter I'TEdI ate conpoun

to give et enz m-T-

pi perazi nyl &, aycl opr opyl - 6- quoro 5, 8- dlnethyl 1, 4-
di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate.

Example 11

The procedure of Example ‘1 is repeated, via [N-
cyclopropyl-N-[34(4-benzyl—3—methyl-l-piperazinyl)—4—fluoro—
2,S—dimethyl-ﬁ-nitrophenyl]aﬁinomethylene]malonate as an
intermediate cbmpound,_to give ethyl 7-(4-benzyl-3-methyl-1-
piperazinyl)—1-c§clopropy1—6—f1ﬁoro—5,B—dimethyl-l,4-
dihydro—-4-oxoquinoline~3~carboxylate, m.p; 128-129°C,_as
pale yeilow.powder.'

Example 12

To ethyl 7-(3- ethoxycarbonylamino.l-pyrrolidinyl)—'
l cyclopropyl-6-fluoro-5,8-dimethyl-1, 4-d1hydro—4—
oxoqulnollne 3- carboxylate (130 mg) is ‘added 5 % agueous
potassium hydroxide solution (3.2 ml) and the mlxture is
refluxed for 4 hours. A:Eer cooling, the reaction mixture -
is made acidic wifh acetic acid and then made weak alkaline

with potassium carbonate. 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-6-fluoro~5,8-dimethyl-1,4-dihydro-4-oxo-
quinoline-3-carboxylic acid (30 'mg), m.p. 96-98°C, as pale

yellow needles.



H NVR (CDC13) 6ppm 0.6-0.8 (2H. m), 1.0-1.2 (2H, 30 June 2005 - 153 ﬁ'),

=3.0 Hz), 3,.1-3.4 (4H, Dbr),.3.60 (2H,s), 3.8- 4.0 (1H m, é
=7.1 H), 7.3-7.4 .(5H, ), 8.53 (1H s) Exanple .11 The pPBcéHﬂ ez‘iﬂf’
Exanple-1 is repeated, via [N

cycl opropyl - N-[ 3- (4- benzyl - 3- et hyl - | - pi perazi nyl ) - 4-f | uor o-

1

1. 39 (BH -ty =71 L Hz )2, 58 (B8} 2. 4- . 2.7 {AH Dr), 2. 74 (3H d
J

J

©.2,5-di net hyl - 6-ni t rophenyl ] am nonet hyl ene] mal onate as an |n;erned|ate

conpound to give ethyl 7-(4-benz.yl-3-nmethyl-I-

"'plpera2|nyl) 1- cycl opropyl - 6- f | uor o- 5, 8- dPRet hyl -1, 4-

di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate, mp. 128-1. 29C as pale yellow
-powder. Exanple 12 To' ethyl 7-(3-ethoxycarbonyl.am no- I-pyrrol|d|nyl)

- .1-cycl opropyl - 6-fluoro-5, 8-di ne thyl -1, 4-di hydr o- 4-

_oxqu|noI|ne 3-carboxylate (130 ng) is added 5 % aqueous potassi um
hydroxi de solution (3.2Ex28p¥md3 the mixture is refluxed for 4 hours.

After. cooling, the reac&hon m xt.ure ts made acidic with acetic acid and

then made weak al kal i ne® "0 RTPGS6FEEs PANFXaRRISn Lt LS EHRREALEGu| ViRt i s

extracted wt | ¢§;0 gggg%dy@q_ bheqexid, Sy L d by

. distillating ?ﬁgQ?nggﬁtE%nder redugeEBpptggﬁ%gh ﬁ{¥%4?¥a21%§&83§ s
added. dlethylfdmbeb—aﬁdeth&ﬂfﬂ%ﬂhlpmbaSGdimmxﬁkﬁbﬁ]aﬁﬂddethdéﬁQ]10 give

i7-(3-amino-1-pyrrolidinyl)-1-
cyclopropyl 6MelesRse528- %PrﬁﬁQﬁfWﬂ§14t€|¢ﬂmnqyndf.tnuslve ethyl 7-(4-

methyl- l—plnera21ny1) l-cyclopropyl-~ ~6-fluoro- S—chloro -8-

|
7 emethyl l,4-d1hydro-4 oxoquinoline-3-carboxylate, m.p.-175r“

i K,' -177°C, as yellow. crystals.
| . '
]

Examgle 14
To a solution of l-cyclopropyl 6- fluoro 7-bromo- 5-_

methyl 1, 4 dihydro—4 —oxoqu;nol;ne-B-carboxyl1c acxd (0 58 g)_-”~ -

"lﬁln N-methyl 2-pyrrolldone (5 ml) is added 4-oxoplper1d1ne
5(0 64 g) ‘and the mixture is.heated at 90°C for 20. mlnutes
The solvent is distilled off under reduced pressure To the
resulting re51due 1s added ethanol and the prec1p1tated

' crystals are . flltered to glve l—cyclopropyl 6 fluoro—? (4_Zi o
l;“f,oxo—l-plperldlnyl) 5—methy1—l 4 dihydro-4~oxoqu1nollne 3-2;
\»}_ : i:'carboxylxc acid (230 mg) R BB

Elementary Analysis for C19H19N204F
- caled. (%): c, 63.68; H, 5.34; N, 7.82
Found (%): C, 63.58; H, 5.39; N, 7.72
Experiment (Antimicrobial actiuity iu 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 -



qui nol i ne- 3-carboxylic acid (30 ng), mp. 96-98C, as pale vyellow needles.
30 June 2005-154—Exanpl-e- 13 The -procedure of - Exanple-1-is repeated, via. _.
di et hyl [ N-cycl opropyl - N-[ 3- (4- et hyl - 1- pi perazi nyl) - 4-

f1 uor o- 2- met hyl - 5- chi or o- 6- ni t r ophenyl ) ani nonet hyl ene] - : ned%rat%& 38%3n

i ntermedi ate conpound, to give ethyl 7-(4-

nmet hyl -1 - pi perazi nyl ) -1-cycl opropyl - 6-fl uor o- 5- chl or o- 8-

met hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate, mp. 175-..4 177C, as

yel low crystals. Exanple 14 To a sol utigp of '

1- cycl opr opyl - 6-f | uor o- 7- br ono- 5-

nmet hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (0.58.g) in

N- net hyl - 2-pyrrolidone (5 m)-is added 4-oxopipexidine -(0.64 g) and the
m xture is .heated at 90C for 20 m nutes. The solvent is distilled off

under reduc re. Jo the resulting residue is added. ethanol and the
preci pi t at eﬁ‘q‘%°§ssf?’§|"§s'§? e §59 t“(?legdl?oa -gﬁ%’&-‘i‘&eTFE?E'{‘B‘br%ﬂ -’Blﬂ’ltsuor 0-7-(4
oxo- | - pi perigdinyg/im1=% 0. BBt d8A wy, 40dbIVENG 43 8% 0Q4L fol kne-3  carbgxylic acid
(230 ng).. Elementary Analysisufor ClQHf%ﬁZ&gé gg?@%.é%§“€§¥§8; §§¥ 5.34;

N, 7.82 Fowebul¥r €re63h&d; i Tabld8%f. N, 7.72 Experinent (Antim crobial
activity in y[tro) The ga%jnicrobial activity of the test conpounds as

ment i oned txﬁ%ﬁﬁgmﬁgmp8g by neasuring mini mum

' 1. 7—(4-Methyl—lfpiperazinyl)—l—cyclopropyl-6-
fluoro—S,8—dimethy1—l,4~dihydro—4-oxoquinoline—B—carbokylic
acid o .
%; 2. 7-(4—Methyl—1—piperaziny1)-l-cyclopropyl—G—
fluoro~5-methyl-l,4—dihydr0e4—§xoquinoline-3—carboxylic acid
3. 7f(l~Piperaziqy1)—1—cyclopropyl—6-f1uoro—5-
methyl—l,4—dihydro—4—qxoquinoline—B—carboxylic acid
' 4, 7—(3—Aminofl—py:rolidiny1)—1—cyclopropy1;6—
fluoro-s—méthyl-l,4—dihydro-4~oxoquinoline-charboxylic acid
' 5. 7-(3-Methyl-l1-piperdzinyl)~l-cyclopropyl-6-
flubro—s—methyl—l,4—dihydro-4~oxoquinoliner3—carboxylip acid
6. 7-(3-Aminomethyl-l-pyrrolidinyl)-l-cyclo-
pr0py1—G—fluoro—Semethylfl,4-dihydrof4fOkOquinoline-34
N carboxylic acid hydrochloride
7. 7*(3—Amino—4—methylﬁ1-pyrrdlidinyl)-l—
cyclopropyl—6-fluqro-5~méthyl-l,4—dihydro-4—ox§quinoline—3-
- carpoxylic acid hydrochloride (trans form)
8. 7-Morpholino-l-cyclopropyl-6-fluoro-5-methyl-
;,4?dihydrd—4-oxoquingline—3-carboxylic acid
9. 7-(3-Ethylaminomethyl-l-pyrrolidinyl)-1-
'gyclopropyl—G—fluoro—S—methyl—l,4—dihydro—4~oxoquinoline—Bv

carboxylic acid hydrochloride



- fluoro-5-nethyl-1,4-dih

inhibifory concentration (NICy by the serial dilution nethod on agar;plate

(cf. Chenotherapy, 22, 1126=1128 (1974)). -The 30 June-2005- R 155
im croorgani sms were used in a. concentratiion of 1 x 106 c Tgé§%)
660 mu, 0.07-0.16, 100 folds dilution). The results are sh 1.

[ Test conpounds]: 1. 7 -(4-Methyl-1-piperazinyl)-1-cycl opropyl -
_fluoro-5, 8-dinethyl -1, 4-,di hydro-4- oxoquinoline;3-carboxylic acid 2.
7-(4- thhyl-l-plpera2|nyl) 1-cycl opropyl -
‘f 1 uor o- 5- net hyl -1, 4-di hydr o- 4- oxqu|noI|g§ 3-carboxylic aC|dF
7-(1-PiperazinyI)-l-cycIopropyI 6-fluoro
‘met hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxyllc acid 4.
7-(3-Am no-I| -pyrrolidinyl)-1-cycl opropyl -
fluoro-5-nethyl -1, 4- dlhydro 4- oxqu|noI|ne 3-carboxylic acid 5.

7-(3- thhyl-l-plpera2|n§é (giggﬁ {Rﬁﬁﬁycéoéér%d&UFV@“aél¥F)T}

7+ (35 At nOMet galpPbby oL L be Ao _4- 3o
propyl - 6--f|ug%% 5p P% | -1, 4- élhydr%gﬁﬁzxoquﬁﬁ% ?“% BOXOSPfP°1ﬁQ%:3aC|d

§hydroch|orldecﬁrbaxyziéma¢&&4-nethyl 1-pyrrolidinyl)--1-
~ icycl opropyl.- 6-fl uoro-5-nethyl -1, 4- di hydro- 4- oxoqui nol i ne- 3- carboxyllc acid
: ?hydrochlorlde (trans fothy d- (?’ﬁb@{ﬁﬁﬂTlﬂPlpeéyéi@Xﬁ%ﬂdyh¥61¢9lnn¥iﬂ§rnethyI

fluoro S5-methyl-1l,4-dihydro-4-oxoquinoline-3- carboxyllc acid
| -12., 7~ (4-Fluoro-1—p1per1d1nyl)—l—cyclopropyl-s-
'fluoro-SQmethyl-l,4—dihydro-4-oxoquinoline-3vcérbéxylic acid.
e . . 13. 7-k3-Amino-4—methyl;1—pyrrolidinyl)—l-
' | cyclopropyl-G fluoro-5-methyl-1, 4~ dihydro— -oxoqulnollne 3-
.carboxylic acid (cis form)
__.'_1.4. '7 (4—-Acetyl-l-piperaz.1nyl) 1—cyclopropyl 6—. ‘.
““”fluoro- —methyl 1, 4-d1hydro—4 oxoqulnollne 3 carboxyllc aCldjw
| ;5; - (3—Methy1am1no-l-pyrrolldlnyl) l—cyclo- .
_ propyl 6 fluoro—s-methyl 1 4-d1hydro- -oxoqulnollne 3-'
  carboxy11c acid L .  _‘_ -
o 16., 7- (l Plperazznyl) l-cyclopropyl 6- fluoro-s 8—~
dlmethyl -1, 4 dihydro-4-oxoqu1nollne 3 carboxyllc acxd
'1; -  ' - 17. 7- (3~Am1no l—pyrrolldlnyl) l—cyclopropyl 6-*
| ' ﬂfluoro—s 8- dlmethyl i, a- dlhydro 4—oxoqu1n011ne -3- carboxyllc
”i'ac1d ' _ ' o _
:_ | iB. 7= (3 Methyl 1—p1pera21nyl) l—cyclopropyl 6—'.
..£luoro-5,8-dimethyl-1,4-3dihydro~4-oxoquinoline-3- carboxyllc
" acid
19. 7-(1-Piperazinyl)-l-cyclopropyl-6,8-difluoro-

S5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid



1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 9.
cycl opropyl - 6-f | uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
hydrochl ori de 30 June 2005 156 10. : 0 June 2005
7-(1, 4-D azabi-cycl o(4, 3', O nonan-4-yl)-1- :
cycl opropyl - 6-fl uoro-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- L
fluoro-5-nethyl-1,4-dihydro-4-oxoquingl#ggig-carboxylic acid® 12.
7-(4-Fluoro-I-piperidinyl)-1-cycl opropyl=
fl uoro-5-nethyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid. .13.
7-(3- Amino-4-net hyl -1 - pyrroli.dinyl)-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-. '
f1 uor o- 5- =net hyl - 1, 4- yd¥76-(ﬂ-_gﬁgﬁﬂﬂ(ﬂf’iiﬁéng-ld‘dllbb£§/¢'3%l:°&épayli§r8"
7- (3- Met hyl agh B9pbs Ve L drdin h YL s Lycl,0 A o -
propyl - 6- 1 nor g%%ﬁt%y’ﬁeﬁﬂl}dfh%/%f?"od-c‘?é’4-"o>°<’é%%‘11r’n‘8i‘%?1%-%93‘88?‘56%% ic. acid
16. 7-(1-Pi pecadinyl)-1-cycl opropyl-6-fluoro-5, 8-.
dinethyl-1,4-dihydro-4-oxoguinoline-3-ca[boxylic acid 17.
7- (3- Ami no-1 - pyrrol i diflyl ) ‘1 ytebplopy pipgrazinyl) -1-cyclopropyl-6, 8~

i fnoline-3-carp§§ylgc ?cid 18.

~carboxylic

7 (5Nt myt B bR T SRR e dTadi D00
..fluoro-5, 8adiaet hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic. -
22, 7-(3~Amino-l—pyrrolidiny1)—l—cyclopropyl—G,8—
me difluoro—S—methyl—l,4—dihydro—4—oxoquino;ine-3—carboxylic_
acid |
| 23. 7—(4—Methyl—1-piperazinyl)—1—§yclopropy1-5?
chloro-6—fluoro¥8—methyl-l,44dihydro—4—oxoquinoline—3—
carboxylic acid | | | |
24;' 7~(1,4-Diazabicyclof4,3,0)nonan-4-yl1)-1-~
cyclopropyl-s;B—difluoro-s—meﬁhylél,4—dihydro—4—
oxoquinoline~-3-carboxylic acid
25. "7-Morpholino-1l-cyclopropyl=6,8—difluoro—5-
métpyl—l,4-dihydro—4-oxoquiholine-3-carboxylic acid
el 26, 7-(4—Hydfoxy-1—piperizinyl)—1-cyclopropyl~
o §,8-difluor0r5—methyl—l,4-dihydro—4-oxoquinoline—3~_ |
" carboxyiic acid ‘ | |
27. 7-(4—Fluorofl—piperidinyl)—l—cyclopropyl—6,8—
.difluoro-s—methyl—l,4—dihydro-4—oxoquinoline—37carboxylic
acid | | ' |
28. 7-(3-t-Butoxycarbonylamino-4-methyl-1-
gyrrolidinyl)—l—cyclopropyl—G,8-dif1uoro—5—methyl—l,4—

'dihyqro-4—oxoquinoline-3—carboxylic acid (trans form)



-.acrd_; 19. 7-(1-Piperazinyl)-1-cycl opropyl -6, 8- dlfluoro-

- 5- met hyt+1;4- di hydr o-4=oxoqui not-i-ne=. 3- carbexyllc aci-d--30-June-2005 - 157mw.._

20. 7-(4-Met hyl - 1-pi perazinyl)-I-.-cycl opropyl -
diquoro-5LnethyI-1,4-dihydro-4-oxoquinoline-3--carboxylic §8ia“%a“2°°5
7-(3-Met hyl - I - pi perazinyl)-1-cycl opropyl -6, 8-

di fluoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid . 22.
7-(.3-Am no-|-pyrrolidinyl)-1-cycl opropyl -6, 8- ‘.

di fl uoro-5-nmet hyl - 1, 4-di hydr o- 4- oxquangbne 3-carboxylic. ‘d&cid -23.
7-(4- N@thyl-l-plpera2|nyl) 1- cyclopropyl

chl oro-6-fluoro-8-nethyl-1,4-di hydro-4 oxqu|noI|ne 3- carboxylic.acid 24.
7- (1, 4- Di azabi cycl o[ 4, 3, 0) nonan- 4- yI) 1--

cycl opropyl - 6, 8-di f | uor o- 5- net hyl - 4- di hydro-4- oxoqui nol i ne- 3- carboxylic

‘acid.  25: 7-Morpholino- I-cy Lopr - L
met hyl -1, 4-di hydr o- 4- oxoqw no??n}g Yéa'ru%goﬁ pgré'@ﬁdééﬁyl) 1‘CYC1°-

7- (4- Hydr oxy- br § A-IEL udr6YSRRNQRYY ; 4-dihydro-4- =
6, 8-di fl uoro- g ﬁ%?ﬁ;l 1, 4- di hydr o-4- ogqu|noI|gér°- cgﬁgg P?%lg%|3 27

7-(4- Fl uor o- Icgrlp@rymmyalcydlmoy@hqumpybrﬁdeB- _
difuor o-5- met byl -1, &- gy 4 oxoquinol ing. - carboxyl i, soid
pyclopropyl—6,8—@1fluoro—5—methyl—l,4-dihydno-4—oxo-
quinoline-3-carboxylic acid monohydrochloride
_ 31. 7-(3-Amino-4-methyl- l-pyrrolldlnyl) l-cyclo—
f_( : : propyl 6,8-difluoro~5-methyl-1,4-dihydro-4-oxoquinoline=3-. .
' carboxyllc acid monohydrochloride (trans form) .
32. 7-(3-Amino-4-methyl~ 1-pyrr01161ny1) -1l-cyclo-
propyl 6,8-difluoro-S—methyl-1,4- dihydro 4—oxoqu1nollne 3—
"’carboxyllc ac1d monohydrochloride (c1s form) - R
_ 33. 7-(4-Acetyl- l—plpera21ny1) 1—cyclopropyl 6, 8—
dlfluoro 5—methyl -1,4~dihydro~4 —oxoqulnollne 3—carboxy11C'
 ac1d ' _ :\ﬁ
34, 7—(4—Methyl-l-§iperazinyl)4l—cyélopr5b;l-6~
fluoro B—Chloro-s-methyl l,4~dihydro- 4-oxoqu1nollne 3—
'ixpf . carboxyllc a01d
' 35. - (l-Plperazlnyl)—l cyclopropyl-G fluoro—B— .
'chloro S-methyl l 4 dlhydro 4—oxoqu1n011ne 3—carboxylzc acxd"'
- 36. 7- (3-Am1no l—pyrrolxdlnyl) l-cyclopropyl 6—-
- fluoro-8-chloro-5-methyl- 1,4 dihydro-4-oxoquinoline-3-
carboxylié'acid |
| | 37. 7-(1-Piperazinyl)~-1-(2,4-difluorophenyl)-6,8-
diflgoro—s—methyl-l,4—dihydfo—4-oxoquinoiing—3—carboxylic .

“acid



28. 7-(3-t-Butoxycarbonyl am no-4-net hyl -1 -

pyrr ot-i-di nyl_)_l_ C..ye_|._6.pr Opy|_6,8_ di fluor-o--5-nmet hy| -|, Y
di hydr o- 4=oxoqui nol i ne- 3-carboxylic acid (trans form 30 Jgge 200§un}58
.29. 7-(3-Methyl amino-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
nonohydr ochl ori de 30. 7-(3- Ethylaninonethyl-l-pyrrolidinyI) 1-

cycl opropyl -6, 8-di fl uoro-5-net hyl -1, 4-di hydr o-4-oxo- qui nol ighe- 3- car boxylic
aci d nonohydrochloride 31. 7- (3 Anlno 4- nethyl-l-pyrrolldlnyl) 1-cycl o-
propyl =6, 8-di f | uor o- 5- et hyl - 1, 4- di hydA894=oxoqui nol i ne- 3- car boxylic
acid nnnohydrochlorlde (trans forn) 32. : :
7-(3- Am 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
nonohydrochl oride (cis form 33 o

7-(4- Acetyl - | - pi perazideyl )7- aA{uexhngrwpdpd&a81nyl) -1-(2,4-difluoro-

di fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic. acid 34.

7-(4- thhyI-HhQﬁYBérézﬁnﬁP Jugrepcimgphphyld ~46-dihydro-4-oxoquingoline-3-

f1 uoro-8-chl or o , 4- di hydr o- 4- oxoqui nol i ne-3- "~ carboxylic acid
35. 7 -(1--, Bi per52|ny¥f -cycl opropyl - 6-fl uoro-8- chlor.o-5-nethyl-1;

4- di hydr o- 4- oxoqui nol 3pe- 374:@1@%%551@?)(il-%-hydroxypnenyl) 6,8-
7-(3- Ami no-| -pyrrolidinyl)-1-cycl opropy
f1 uoro- 8- ckﬂﬁﬂﬁiw9rmeﬁhybtnyhbkh4rﬁdhmdﬂefﬁﬁmmaqnbmokuﬂea3 carmm»gmna: acid

acid
| 40. '7—(4—Methy1-1—piperaziny1)—1—(4;hydroxy—
~er’ . bhenyl)—G,8—difluoro—5—méthyl¥l,4-dihydr674-oxoquinoline-B—
| carboxylic acid
41. 7-(1-Piperazinyl)-l-ethyl-6,8-difluoro-5-
- methyl-1,4-dihydro-4-oxoquinoline-3~carboxylic acid
42, 7f(l—Piperazinyi)—l-(4—f1uo;ophenyl)-6—
fluoro-5-methyl-1,4=dihydro-4-oxoquinoline-3-carboxylic acigd
43. 7-(3-Amino-l-pyrrolidinyl)-1-(4~
fluorophenyl)—6—fluoro—5—methy1—1,4—dihydro—4~oxoquinoiine—
3-carboxylic acid hydrochloride
| 44. -7—(1—Pipérazinyl)-1—viny146,B—Bifiuoro—s—
RO -metﬁylfl,4~dihydro-4-oxoquinoline—3-carboxylic acid
45, 7 (4-Methy1 l—plperazinyl) 1- (4—
fluorophenyl)*ﬁ fluoro-5-methyl-1,4- dlhydro 4- oxoqulnollne—
3= carboxyl}c acid
| 46. 38 (-)~1dé(4-Methy1-1-piperaziny1)—9-f1uoro—
3,8—dimethyl—?—oxo-7H-pyrido[l,2,3—de][1,4]benzoxazine—6—
carboxylic acid
47. 7-(4~Methyl- l—plpera21ny1) 1-(2,4-difluoro--
.phenyl) 6~-fluoro-5-methyl-1,4-dihydro-4- oxoqulnollne 3-

carboxylic acid



37. 7-(1- PiperaZinyI) 1- (2, 4- di f | uor ophenyl ) - 6, 8-

- di-f+uor-o=5= met-hyl-- 1;-4-di- hydr 6—4-oxoqui -not-i-pe~3—carboxyl-i G- -aci-d—30-Juhe ...

.2005 159 38. 7- (4 Met hyl -1 - pi perazinyl)-1-(2, 4-difl uoro- 3 5
|phenyl) 6, 8-di f | uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- 3¢aPBB&yFI¥ aci d
:39. 7-(I-Piperazinyl)-1-(4- hydroxyphenyl) 6, 8. - _

.di fl uor o-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3-carboxylic acid 40.

. 7-(4-Met hyl -1 - pi perazi nyl )-1-(4-hydroxy-

‘phenyl ) -6, 8-di fl uoro-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3- tarboxyllc acid .
'41. 7-(1-Piperazinyl)-1-ethyl -6, 8- di f1 aot®? 5

nmet hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 42.

7=(1- Plpera2|nyl) 1- (4-fl uorophenyl)-6-

fluor o-5-net hyl - 1, 4=di-hydr o- 4- oxqu|noI|ne 3- carboxyllc acid 43.

7-(3- Amnol-pyrroI|d| %8)4_5, _
f1 uorophenyl)-62f1 uor o-Smefnyi-ineazipmio- h'wnﬁmehe@-ydar-boxyhc

~acid hydrochl 4 i pe I Vi n) oro 5-
| fnethylyl 4- dlﬁig$g°4§2&é%ﬁ¥£ngrgn a%?é%%’@o?ﬁ??%?éﬁﬁﬁﬂelg rboxyilc acia

7- (4 Met hyl - | hpapeERES e - | - (4- - L
, quorophenyI)--6 fluoro-5-nethyl -1, 4-di hydro-4-oxoqui nol i ne- . 3- carboxyllc
‘acid 46. 3S (-)-10-(4- I\AﬁhyI?rI(BpArpmc&ﬂl-@yh:):eEx&:Inyar)ei (2,4-difluoro-

-3, 8-di met hyl - 7 oxo 7H—q¥r|do[1 2, de][l 4] benzoxazi ne- 6- -

luoro-5~methyl-1, 4-3dihydro-4-oxoquinoline-3-
: carboxylic acid hydrochloride

{Test microorganisms]:

A: - Staphylococcus aureus FDA 209P

B: Staphylococcus aeruglnosa E-2'

e



carboxylic acid 47. 7-(4-Methyl-I-piperazinyl)-1-(2,4-difluoro--
~phenyl-)-6-flwuoro- 5=met-hyl -1--4-di hydr-o=4-oxoqui nol i-ne-3--earboxylic acid .30
June 2005 160 48. 7-(I-PiperazinyI)-l-(2,4-difIuorophenyh?-%r

f I dor o- 5- met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxyl i ¢ acit W& 88RPori de
49. 7-(3-Amno-Il-pyrrolidinyl)-1-(2,4-difl uoro-

phenyl ) -6-.fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
hydrochl oride (Test mcroorganisns): A -Staphyl ococcus aurgus FDA 209P

B: Staphyl ococtus aerugi nosa: E- 2 30_J¥§§_2005 161 Table 1 Test conpounds
M croorganisms A B 1 0.049 0.78 2 0. 0.78 3 0.098 0.39. 4 0.098
0..39 50.098 0.39{ 6 0.098 1.56 7 0.195 0.78

- Table 1
Test compounds Ricroorganisms

A | B

1 : : | 0.049 0.78

2 ' 0.195 0.78
3 ol 0.098 _ 0.39.
\ 4 | . 0.098 0.39.

- ! 5 ' 0.098 L 0.39 ;
6 0.098 , 1. 56 i

7 0.195 0.78

8 _ ' 0.098 _ -

9 1 o.aes -

10 0.049 ' 0.78

11 - 0.049 . -

12 0.008 -

13 0.195 | 0.78

T 14 0.098 _ -
15 - 0.098 0.78

| 16 | . 0.0 . 0.78
: 17 © 0.049 0.39
18 _ 0.098 0.78
19 ' 0.098 . 0.39
20 o} 0.098 0.78

21 0.098 0.39

— to be chtinued -



8 0.098 - 9 0.195 10 0.049 0.78 11 0.049 - 12 0.098 - 13 0.19.5 .0.78 14
0.098=-15-0:-698-0. 78—16 -0.-098-6—+8-- 17-0—649-0--39 - 18- 0-098-0-F8~-19 - e
D.098 f 0.39 i 20 0.098 0.78 21 0.098 0.39 to be continqu 30 gggg

2005 - 162 Table 1 (Continue) Test compounds V M croor gani$md "R
D.024 0.39 23 0.024 - 24 0.098 0.78 25 0.024 - 26 0.012. - 27 0.098 -

&
- 162 -
Table 1  (Continue)
Test compounds ' Microorganisms
| A B
22 0.024 0.39
23 : 0.024 -
24 0.098 0.78
X 25 - 0.024 .-
¥ 26 . 0.012 -
27 L 0.098 i -
28 . ' 0.195 -
29 | 095 | 0.78
LI Cooes | -
31 " g.es | 0.78
32 : . 0.098 . 0.39
33 o ~ 0.024 -
34 0.098 ' __—
. 35 ' 0.049 0.39
e 36 - 0.049 1 0.3
37 : | 0.098 0.78
3s b oaes | 1.6
39 | ‘ 1 0.185 i 0.39
40 § 0.098 } 0.78
41 : ; 0.39 ; 1.56
42 I ~ 0.049 i 0.39

- to be continued -



28 0.195 - 29 0.195 0.78 30 0.098 - 31 0.195 0.78 32 0.098 0.39 33 0.024
~-34-0.-098----35-0-049- 0. 39 - --3:6--0-049- 0. 39---.37-0.-098-0..78 --38 0. 195.-i-.1. 56

39 0.195 0.39 40 0.098 0.78 41 0.39 1.56 .. 42 0.049 0.39 ta be continued

30 June 200.5 163 Table 1 (Continue) Test conpounds n1crd%¥d§ﬂ@ 202 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 o

- 163 -

Table '1 {Continue)

Test compounds Microorganisms
A B

43 ' 0.098 0.39

44 0.78 . 0.78

45 0.195 1.56

L 46 Ny | 0.098 : 1.56
47 i 0.098 1.56

" 48 , f 0.098 ©0.39

49 ' 0.024 0.78

Preparation 1

An injection preparation is prepéred from the
following components.

Components Amounf

7-(4-Methyl-l-piperazinyl)-l-cyclopropyl- —-6-
fluoro-5,8-dimethyl-1,4-dihydro~4-oxo

qulnollne 3- carboxyllc acid 1200 mg
Glucose _ 3 _ 250'mg
pistiiled water for injecfién - o | .q{s.

| ToEally 5 ml

7-(4-Methyl-l-pipetazinyl)-1- cyclopropyl 6-fluoro-
5,8~ dlmethyl 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 ampouie, which is purged
ﬁith nitrogen gas and then subjected to sterilization at |

121°C for 15 minutes to give an injection prepération.



49.0.024 0.78 Preparation 1 An injection preparatlon i s prepared fron1the .
fottowng—component s:—Component-s--Anpbunt : s e
7- (4- Met hyl -1 - pi perazi nyl)-1-cycl opropyl - . 3 un 5
fluoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxo qU|noI|ne 3-carboxyliC Etoe! 5%%

d ucose 250 ngy Distilled water for injection gq.s. Totally 5 ni

7- (4- Met hyl -1 - pi perazi nyl)-1-cycl opropyl -6-fl uoro- '

-5, 8-di net hyi - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid and glucose are
‘di ssolved in distilled water for |njectigp__ and the solutioi is added to a
25 m anpoule, which is'purged wth nittogen gas and then subjected to
:sterilization at 1.21C for 15 mnutés to give an injection preparation. 30
‘June 2005 .164 Preparation 2 Filmcoated tablets are prepared fromthe
.foll owi ng conponents. Components Amount
i7;(4-N®thylal-piperazin¥l)-l-cyclopropyl

‘fluoro-5, 8-di nethyl -1, ﬁaﬂﬁﬁ¥&ﬁ8a4‘oxo qU|noI|ne 3- carboxyllc aC|d 100 g

Avicel (tradename of mpefpoiystal LLBE GolkY! B3Gpa FRIYASE Wikd by Asahi

‘Chemi cal Industry
: - following components.

Components Amount

7- (4 Methyl-l-piperazinyl)-l-cyclopropyl-6-
- fluoro-5,8~dimethyl-1, 4~ dihydro-4-oxo

qu1nollne 3~ carboxyllc acid : 100 g
_ Avicel (tradename of microcrystalline cellulose,
™ - _ manufactured by Asahi Chem1ca1 Industry
: ' .Co., Ltd., Japan) . 40 g
 Corn starch ' . 304
Magnesium stearate , ' : 2 g
TC-5 (tradename of hydroxypropyl methylcéllulose,
: - manufactured by The Shin—Etsu Chemical Co., I
_ Ltd., Japan) = o _ _ 10 g
-Polyethylene glycol 6000 3gq
Castor oil ' : | 40 g
. Ethanol . 40 g

| 7—(4—Methyl—1—piperazinyl)-l-éycluéropyl—gikluoru;
5,8-dimethyl-1,4- dlhydro- -oxoquinoline- 3- carboxyllc acid,
Avicel, corn starch and magnesium stearate are mlxed and
kneaded and the mlxture is tabletted u51ng a conventlonal

' “.pounder (R 10 mm)’ for sugar coatlng (manufactured by Klkusul
.Selsakusho Co., Ltd., Japan). The tablets thus obtalned are
.éoated with a film coating agent consisting of TC-5,
poiyethyleue glycol 6000, castor oil and éthangl to give
film coated tablets.

Preparation 3

An ointment is prepared from the following

components.



.Co., Ltd., Japan) 40 g Corn starch 30 .g Magnesium stearate 2 g TC5
~(tradenane of-hydroxypreﬁyl nethyl—eellulose manuf-act-ur-ed--by—The- Shi n~Et-su. .
Chem cal Co.-, Ltd.., Japan) 10 g Polyethylene glycol 6000 3 g Castor oi
40 g Ethanol 40, g 7-(4-.Methyl-I-piperazinyl)-t-cycl opr 8pyfoee f4
5,8-dine thyl-1,"4-di hydro-4-oxoqui nol i ne-3-carboxylic acid, Avicel, corn
starch and nagnesiunrstearate are m xed and kneaded and the mxture is
tabletted using a conventi onal pounder (R 10 nm) for sugar soating

(manuf actured. by Ki kusui. Sei.sakusho 169 Ltd., Japan). The tabiets thus
obtained are .coated with a frlnrcoatrng agent consrstrng of TG 5,

pol yet hyl ene egcoI 6000, castor oil and ethanol to give filmcoated
tablets.' Preparation 3 An ointnent is prepared fromthe foll ow ng
conponents. 30 June 2005 165 Conponent' s Anmount

7-(-4-Met hyl -1 - pi perazin I) 1-cycl opr opyl - 6--

f1 uor o- 5, 8- drnetﬁgﬂﬁL—iiéhhydro 4- 0X0- qurolrne 3- carboxylrﬁﬂ%&iﬁ 2 g

Purified |anﬂlGJLﬂ%é%yl -l-piperazinyl)-1- cyclopropyl-6-
fluoro-5,8-dimethyl~1,4-dihydro-4-oxo-

quioline-3-carboxylic acid } 2 g
" Purified lanolin - | 5 g
.Bleached beeswax. | 5 é

White wvaseline _ | 88 g

Totally . . . 100 ¢

Bleached beeswax is made Iiquid by heating, and -
therete are added 7-(4-methyl-l-piperazinyl)-l-cyclopropyl~-
GAfluoro—S,8—dimethyl-l,4fdihydro—4—oxoquinoline—3;
carboxylic acid, purified 1enolin and while vaseline, and
the mixture is heated until it becomes 1iqeid; The mixture

is stirred until it is solidified to give an ointment.



Bl eached beesvvax 59 Wite vasel ine 88 g Total I y 100 g BI eached beesvvax

iIsmade-tigui-d—by—heati-ng;—andthereto—ar e added - i e

7- (4- et hyl - | - 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 i c38ciune ".
purified lanolin and while vaseline, and the mxture is. heated until it._
‘becones liquid. The mixture is stirred until it is solidified to give an
oi ntment. 30 June . 166 CLAIM5S 1. A conpound of the formula: R32 X4 D
‘RZ X3 wherein R32 is a lower alkyl groupgsD is a carboxyl gréup; X2 is a
‘hal ogen atom X3 is a hal ogen atom and Qg is a halogen.atom 2. A
conpound according to claim1l, which is a nenber selected fromthe group
consisting of 2-nethyl-3,4,6-trifluorobenzoic acid; and .

‘2- et hyl - 3=f | uoro-4 , 6-di bronbbenzoic .acid 3. The conpound according to
claiml, which'. is 2-nethyl-3- fIuorqnﬂu@sdlbronnben20|c aci d.

1. A compound of the formula:

R®
X¢ l D
X2 X3
- J wherein R*? is a lower alkyl 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 selectcd _

from the group consistingof - =
'_ -methy1~3 4,6-trifluorobenzoicacid; and .
2-methyl-3-ﬂuoro—4 6- dlbromobcnzolc acxd

3 The compound accordmg to cIaJm 1, Whlch 1s 2-methyl-3—
ﬂuoro-4 6- d1bromobenzo1c acid. : : :



