| Septenber 2003 1 BENZCHETEROCYCLI C COMPOUNDS The present invention
relates to novel antimcrobial benzoheterocyclic conpounds of the formula
[1]: COOR IlIl wherein R1 is a cyclopropyl which nay be suQsﬁ%%g%Eq, lto
3 of substituents selected fromthe group consisting of a #'%me ? yl
and a hal ogen atom a phenyl which may be substituted by 1 to 3 of
substituents selected fromthe group copsisting of a (lower) al koxy, a
hal ogen atom and hydroxy on phenyl ring, a (lower) alkyl which nay be
substituted by a hal ogen atom a (lower) al kanoyloxy or hydroxy, a (| ower)
al kenyl or thienyl, R2 is a 5- to 9 nenbered saturated or unsaturated
heterocyclic ring which my be sustituted, R3 is hydrogen atom a (| ower)
al kyl, or a halogen ato E é IY E) a kyl or a halogen atom R is
hydrogen atom or a (| ower n URRS { aken together to form
the group : -CHCH 2 --0- R31 1 Septenber 2003 = 2 wherein R31 is hydrogen
atomor a (lower) alkyl, and X is a halogen atom provided that R3 and R4
are not sinul taneousl yhe hodagart dtne@ntand tbBakt¥beps Rods) hydrogen atom R4
is a '

antimicrobial benzoheterocyclic compounds of the

formula [1]:

1]

wherein Rl is 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, a phenyl which may be
substituted by 1 to 3 of substituents selected from the
group consisting of a (lower) alkoxy, a halogen atom and
hydroxy on phenyl ring, a (lower) alkyl which may be
substituted by a halogen atom, a (lower) alkanoyloxy or
hydroxy, a (lower) alkenyl or thienyl, R% is a 5- to 9—‘
membered saturated or unsaturated heterocyélic ring which
may be sustituted, R3 is hydrogen atom, a (lower) alkyl, or
a halogen atom, rR? is a (lower} alkyl or a halogen atom; R
is hydrogen atom or a {lower) alkyl, rl and Rr? may be taken
together to form the group

~CH-CH,~0-
31



| owe-r al kyl, and pharnaceutically acceptable salts thereof. The

benzohet erocyclic conpounds of the forrmula [1] and salts thereof have
excel l ent antibacterial activities against various graﬁlHQ§%&éM8eF§B%39raﬁl
negative bacteria, and are useful for the treatnment of varidus I nfecti ous
di seases i nduced by various bacteria in human, other animals and fish and
are al so useful as an external antimcrobial or disinfectant agent for
medi cal instrunments or the like. Pri-orz art There are many literatures

whi ch di scl ose 4- oxoqui nal i ne-3--carboxylic acid derivaties useful as
anti- bacterial agents. Anong these |literatures, European Patent
Publ i cati on No. 178388 di scl oses 1--cycl opropyl-7--piperazi no-

di hydroqui nol i ne carboxylic acid derivatives of the formula: 0 1 F COOR

CH3 E R2- Ny r R3HL-rEMher %&Brgéehsa%ﬁrokog\efl&‘lv&)l ‘al _'Li,S Ha gehyL,
R3°i's -H, methyl hyl",

p-nitro(or am no)-benzyl, , , or am noret and“Y%s a or
F. N Japaresioqat eitorfi pabvRdbli enki oR3 (kekatd Noe dotSeptRhene2dd3 - 3

469/ 1987 di scl oses 1-cyc|opropy|-dihydgoguinoline car boxylic
halogen atom, and that when R® is hydrogen atom, rY is a
lower alkyl, and pharmaceutically acceptable salts thereof.
The benzoheterocyclic compounds of the:formula {1]
and salts thereof have excellent antibacterial activities
against various gram positive and graﬁ negative bacteria,
and are useful for the treatment of various infectious
diseases induced by various bacteria in human, other animals
and fish and are also useful as an external antimicrobial or
disinfectant agent for medical instruments or the like.
Prior art
There are many literatures which disclose 4~
oxoqguinoline-3-carboxylic acid derivaties useful as anti-
bacterial agents. Among these literatures, Eurcopean Patent

Publication No. 178388 discloses l-cyclopropyl-7-piperazino-

dihydroquinoline carboxylic acid derivatives of the formula:

wherein R! is H or lower alkyl, R? is H, methyl, p-nitro(or
amine)*benzyl, R7 is H, methyl, or aminomethyl, and Y is Cl

or F.

Japanese Patent First Publication (Kokai) No.



acid derivatives of the fornmula: COOH wherein Ris substituted or
unsubstituted pyrrolidinyl or piperazinyl. W 8606630 discl oses

| -cycl oal kyl -1, 4-di hydr o-4-- oxoqui nol i ne- 3- car boxyl i ¢ aci i vatives of
the formula: 0 COOH R1L wherein RL is C3-C6 cycloal kyl, Y i1gs%g%'?1% ra#q\f)?
substituted 6-nmenbered aromatic group. U. S. Patent 4,556,658 discloses
7-am no-1-cycl o- propyl -3-quinoline carboxylic acid derivatives of the
formula: COOH wherein RI and R2 are each substituted or unsubstituted

al kyl, or both may conbi ne together with Natomto forma 5- or 6-nenbered
heterocyclic ring. 1 Septenber 2003 - 4 Belgian Patent 899399 di scl oses
1-cycl opropyl --7 pi perazinyl -di hydr oqui nol i ne carboxylic acid derivatives
of the formula: "O. F COOR R-RN N1 wherein "Ris H, nethyl, or p-nitro(or

am no) - benzyo,/1Rk 7 Gilcioses l-cyclopropyl~dihydroquinoline carboxylic

acid derivatives of the formula:

wherein R is substituted or unsubstituted pyrrolidinyl or
piperazinyl.

WO 8606630 discloses l-cycloalkyl-1l,4-dihydro-4-
oxoquinoline—3~carboxy1ic acid derivatives of the formula:

0O
COOH

1

iz

wherein R1 is C3~-Cg cycloalkyl, Y is opticnally sﬁbstituted
6-membered aromatic group.
U.S. Patent 4,556,658 discloses 7-amino-l-cyclo-

propyl-3-quinoline carboxylic acid derivatives of the

formula:

o

wherein R and R2 are each substituted or unsubstituted
alkyl, or both may combine together with N atom to férm a 5-

or 6-membered heterocyclic ring.



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 literatures.
However, these known literatures do not disclose any conpound having an
al kyl substituent at 5-position. According to another ect of

_present 'invention, there is provided a conpound offtﬁﬁpgﬁTﬁﬁFa268§;4
wherein X is a halogen atom and RZ', R3;4,Gand E are selected fromthe
group of the following (a) (a) R3is a hydrogen atom R4 is a | ower aIkyI
group; R=" is a halogen atomor a 5 - to 9-nenbered saturated or
unsaturated heterocyclic group which nay be substituted; Gis a group of
the forrmula: 1 Septenber 2003 -+a 9 COOR6 0 S U XR __l.Celf .COORS

COOR6 CH R7 or ™"NHBi_wherein RSis a '
- Belgian Patent 899399 discloses 1- cyclopropyl 7-

piperazinyl-dihydroquinoline carboxylic acid derivatives of

the formula:

R—-N N '
__/ Y éfS ;

wherein 'R is H, methyl, or b—nitro(or amino)-berizyl, R} is m
or lower -alkyl, and ¥ is Cl, F, methyl. l

Similar 1—substituteqf§~heterocyclic group-substi-
tuted dihydroﬁuinoline carboxylic acid derivatives ére also
disclosed in other many literatures.

However, these known literatures do not disclose
any compound having an alkyl substituent at 5—pbsition.-

According to another aspect of the present

“invention, there is provided a compound of the formula:

_Wherea_n X is a halogen atom, and R?, R3, 'R.‘,- _G and E are

selected from the group of the following- (a} :

(a) R is a hydrogen atom; R' is a lower a.lkyl
group; R* is a halogen atom or a 5- to 9-membered saturated
or unsaturated heterocyclic group which may'be substituted;
G is a group of the formila:



group of the fornmula: -CORICR7-0 is a | ower al kyl .group) or a group of
the formula : -COOR1Ll (R'" Is t lower alltyl group) , R6 is a | ower alkyl
group, R7 is a group' of the fornmula: -NR32R~3 (R and R 3 are each a
| ower al kyl. group) or a |lower al koxy group, R3., is r group,
a phenyl group which may be substituted by 1 to 3 éfsggﬁéﬁﬁggegﬁégselected
fromthe groin consisting of a | ower alkoxy group, a halogen atomand a
hydr oxy on phenyl ring, a | ower alkyﬂ‘ group which nay be substituted. by
a. halogen a | ower al kanoyl oxy. group or a hydroxy group, a |ower alkeny]
group ', or a thieny roue and E is a hal ogen atgm Br| ptlon of the
I nvention The object of the present |nvenH|on4 s to prdﬁggg% veI
benzoheterocycltc conmpounds of the fornﬁT&k and sdl \thereof whi ch
have excellent)angbﬁbﬁgoblal activity and excéﬂméﬁf absor®&bR | oy. Anot her
obj ect of thel ntron is to provide a pharnaceutlcaT conposi tion
contai ni ng as active |ngred|ent a conpound of the formula [1] or a
phar maceuti cal | y ¢8R 4Abl e salt thereof, which is odendid &° tiwe a
treat nentgdy asf%ﬁelfﬁﬁmwu&@bz@eeﬁasm Ehzswaﬂdagmrge@éﬁpt Sroh the

m

I nventi on_w

fol | owi nF & ‘é%r‘?fgtqqgeﬁ?’cg‘]‘}é@ﬁ) qug@k ge“”&itcg’ﬁt%?f‘ A gfs the

| nvent i oriéTe Tt aldoydoleptcaroc Wl ie & @poaypidst dfhe @rtpxksaenﬂﬁ‘ﬁ\‘fént i on
have the fiernyha Ri] a3e RRiH %%@@\e&kﬁn%ﬁ@vd&psaﬁﬁ&f%ﬁa&w
acceptabl e salts fthereof. '

group, R, is a cyclopropyl group, a phenyl group which may

be sgbstltuted by 1 to 3 of substituents selected from the
group consisting of a lower alkbxy_group( a halogen atom and

a hydroxy on phenyl ring, a lower alkyl - group which may be
substituted by a halogen, .~ a lower alkanoyloxy group or

a hydroxy group, a lower 5H<enyl group. or a thienyl group; and E is a halogen atom.

" Brief Description of the Invention

The object of the present invention is to prévide
novel benzoheterocyclic compounds of the formula [1] and
salts thereof which have excellent antimicrobial activity
and excellent absorbability. Another object of the
invention is to provide a pharmaceutical. composition
containing as an active ingredient a compound of the fofmula
[1]) or a pharmaceutically acceptable salt thereof, which is
useful for the treatment of various infectious diseases.
These and other objects of the invéntién will be apparent to

persons skilled in the art from the following description.



In the specification, the term"a hal ogen atont includes fluorine,
chlorine, bromne or iodine atom The term"a cycl opropyl which nay be
substituted by 1 to 3 of substituents selected fromthe gr iShi ng
of a (lower) alkyl and a hal ogen atoni includes cyclopropalégﬂﬁﬁﬁ%ﬂ%ﬁgé be
substituted by 1 to 3 of substituents selected fromthe group consisting
of a straight chain or branched chain CZ -C6 al kyl and a hal ogen at om
such as cycl opropyl, 2-fluoro-I-cycleomopyl, 2-chloro-I-cycl opropyl,
2-bronmo-1- cyclopropyl, 2-iodo-I-cyclopropyl, 2,2-dichloro-I cyclopropyl,
2, 2-di bronmp-1-cycl opropyl, 2,2,3-trichloro-1- cyclopropyl,

2-met hyl -1 -cycl opropyl, 2-ethyl-1-cyclopropyl, 2-propyl--I-cyclopropyl,
2-butyl--1-cyclopropyl, 2-pentyl--1- cyclopropyl, 2-hexyl-I-cyclopropyl,
2,2--dimethyl -1 cycl 9propyda rfesderiGeTBLNYE- L5 AR
2,2,3-trinmethyl-1- ¢ ; =3 —t=—=cycl opropyl,

2, 2-diethyl-1- cycl opsopydve R-HelNet3rBEPOYL ¢ | corf Y P lcneand the Iike.
The term"a (lower) alkyl"™ includes straight chain or branched chain C-C6

al kyl , suchresenet hyvenetdrylhaveprdyylfprinedpr ppylas nd i orieer tablwiey! |
pentyl, hexyl, etc. The term"a 5- to 9-nenbered saturated or unsaturated
het er ocycl #29dr { Rglvée cPhaERR s td@ddivt areaptabBepadtirert 208~ 6 denotes a
5- to 9-nenbered satgéaiﬁg or %ﬂ%g%ynated heégroqycli%_ring whi ch may be
substituted by a (I oWerjie AB8ALE 538y OR0alRG I EeLER pife AL q@eBWEEP™l Kyl i n
whi ch phenyhc16889 FRYoPESURIIMERT BYoR:i hOVET ARY 2l 0 or amino; a
The term “a cyciopropyi which may be substituted
by 1 to 3 of substituents selected from the group consiSting.
of a (lower) alkyl and a halogen atom" includes cyclopropyl
which may be substituted by 1 to 3 of substituents selected
from the group consisting of a straight chain or branched
chain C,-=Cg alkyl.and a halogen atom, such as cyclopropyl,
2—fluoro-l-cyclopropyl, 2-chloro-l-cyclopropyl, 2-bromo-1-
cﬁclopropyl, 2-iodo~1l-cyclopropyl, 2,2-dichloro-1-
cyclopropyl, 2,2-dibromo-l-cyclopropyl, 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-l-cyclopropyl, 2,2,3-trimethyl-1-
cyclopropyl, 2-fluoro-3-methyl-l-cyclopropyl, 2,2~-diethyl-1-
cyclopropyl, 2-methyl-3-propyl-l-cyclopropyl, and the like,
The term "a (lower) alkyl" includes straight chain
or branched chain CLTCG alkyl, such as methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl, etc.
The term "a 5- to 9-membered saturated or

unsaturated heterocyclic ring which may be substituted"



phenyl which may be substituted by a hal ogen atomor a (lower) alkyl
optionally substituted by 1 to 3 of halogen atons; a pyridyl; a (lower)

al kyl having 1 to 3 substituents selected fromthe group i Sti f
hydroxy, an am no which may be substituted by a (I ower) gﬁﬁgﬁém%@?ﬁ%ﬁer)

al kanoyl, a cycloal kyl or a (lower) al koxycarbonyl, a (lower) al koxy and a
hal ogen atom a (lower) alkynyl; a (lower) al kanoyl which may be
substituted by 1 to 7 of halogen atems; -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 koxycarbonyl; an am nocarbonyl which may be
substituted by a (lower) alkyl; a phenyl(lomer)alkoxyoarbonyl; an

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

phenyl (1 oygr)3qld I§o>éy%ar angl m ﬁbe:( gb%arlylf'iaitg%)r/cﬁcrglrﬁ%or% &ﬁ% ryalkyl; a

car boxy( | ower aIk | 27 an aniTiRoc no mhlch may be

subst|tut%@t@yo@yehQﬁeEln§|KMicth hqm%'&d&&%%&&ﬁéﬁ”q¥werfﬁb@é@{lqlfonyl

al koxycarbonyl or a (lower) al kano ydroxy; a
whi ch may ai&ydubst k:tyuttedlbyli éOpBerw:L halagan ahxym iphtMhdkhdghedyl

2(5H) - furanone whi ch nag substituted by 1 or 2 of hal ogen atons; a
squo(IowéﬂPﬁlW?W bepgu! S&lthbﬂér@yaﬁkhu@erzaKquuerﬁiakbenylamanbalagen
atom a | Sept 2003 - - (I ower) al kanoyl oxy;
2-oxo-1, 38 2By shanby 024 Rﬁl%‘lﬁb%’yt“tfﬁi bt KIS DR SRRy | aor a (I ower)
L R P BEG B e AR Y Rt ™ e
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, a (lower)
alkanoyl, a cycloalkyl or a (lower) alkoxycarbonyl, a
(lower) alkoxy and a halogen atom; a (lower) alkynyl; a
(lower) alkanoyl qhich may be substituted by 1 to 7 of
halcgen atoms; a (lower) alkenylcarbonyl having 1 to 3
substituents selected from the group consisting of a halogen
atom and a carboxy:; a (lower) alkoxycarbonyl; an
aminocarbonyl which may be substituted by a (lower) alkyl; a
phenyl(lower)alkoxycarbenyl; an amino(lower)alkanoyl which
may be substituted by a phenyl(lower)alkoxycarbonyl; a
(lower) alkoxycarbonyl{lower)alkyl; a carboxy(lower}alkyl;
an anilinocarbonyl{lower)alkyl; an amino which may be
substituted by a (lower) alkyl, a phenyl{lower)alkyl, a
(lower) alkoxycarbonyl or a (lower) alkanoyl; hydroxy; a
(lower) alkylsulfony{ which may be substituted by 1 to 3 of
halogen atoms; phthalide; a 2(5H)-furanone which may be
substituted by 1 or 2 of halogen atoms; a sulfo(lower)alkyl;

oxo; a (lower) alkoxy; a (lower) alkenyl; a halogen afom; a



“alkylthio; or thio, and includes nore specifically 5- to 9--nenbered
saturated or unsaturated heterocyclic rings which may be substituted by 1
to 3 of substituents selected fromthe group consisting oﬁ st;ahg@%
chain or branched chain G -C6 al kyl; a C3-C8 cycl oal kyl; a’%ﬁ%ﬂ? ElR in
whi ch phenyl ring may be substituted by a straight chain or branched chain
C-C6 alkoxy, nitro or amino and the alkyl noiety is a straight chain or
branched chain Cl-C6 al kyl; a phenyl -4 which phenyl ring may be
substituted by a hal ogen atomor by a straight chain or branched chain
Cl-C6 al kyl which nmay be substituted by 1 to 3 of hal ogen atons; a
pyridyl; an amno which may be substituted by 1 or 2 substituents sel ected
fromthe group consiting of hydroxy, a straight chain or branched chain

Cl- 06 al ky|3oud StdAi ’ hgg,chai g Gl 168 akk | .a C3-C8
S i SN R

cycloal kyl and a straig ain or ranche ain

a strai ghtbehaiis o tudiansghetheaai Br G- Chowl iy laikgyi;ng 1 to 3 of
substituents selected fromthe group consisting of a straight chain or
branched ottt ¥odkOaminaxy group-ans-ai ded gemeahgThmanoSthakghiaghai n or
branched chain C2-C6 al kynyl; a straight chain or branched chain Cl-C6

al kanoyl Wf cH bRl ed Seprbeper 2008 (laverduldkiviut ed (bpwergo 7 of

hal ogen at X Strai .chain or branched chain (C2-C6)al kenyl -car bonyl
SR i P

substituté "4l ogen atoms or carboxy; a straight chain or

branched gl i d (adPhOREEIERAIY] y 4N @MgnoearRony! ;ubich may be
unsaturated heterocyclic rings which may be substitu£ed by 1
to 3 of substituents selected from the group consisting of a
straight chain or branched chain C;-Cg alkyl; a C3-Cq
cycloalkyl; a phenylalkyl in which phenyl ring may be
substituted by a straight chéin or branched chain C;-Cg
alkoxy, nitro or gmino and the alkyl moiety is a straight
chain or branched chain'cl—ce alkyl: a phenyl! in which
phenyl ring may be substituted by a halogen atom or by a
straight chain or branched chain Cy—C¢ 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 C1-Cg alkyl, 'a straight or branched chain Cy-
Cg alkanoyl, a C3-Cg cycloalkyl and a straight chain or
branched chain (Ci—Cglalkoxy-carbonyl; a straight chain or
branched chain Cy1-Cg alkyl having 1 to 3 of substituents
selected from the group consisting of a straight chain or
branghed chain C1-Cg alkoxy group and a halogen atom; a
straight chain or branched chain C,-Cg alkynyl; a straight

chain or branched chain C,-Cg alkanoyl which may be



substituted by 1 or 2 of a straight chain or branched chain Cl-C6 al kyl
group; a phenyl al koxycarbonyl in which al koxy noiety is a straight chain
or branched chain Cl-C6. al koxy; a straight chain or bran i _C6
am noal kanoyl which may be substituted by a phenylalkoxy§§%%§%5$&?%£§hich
al koxy noiety is a straight chain or branched chain Cl1-C6 al koxy; an

al koxycar bonyl al kyl in which al koxy and al kyl noieties are straight chain
or branched chain Cl-C6 al koxy and al ky8,~ respectively; a carboxyal kyl in
whi ch alkyl noiety is a straight chain or branched chain Cl1-C6 al kyl; an
ani | i no- carbonyl al kyl in which alkyl noiety is a straight chain or
branched chain Cl1-C6 al kyl; an am no which may be substi- tuted by 1 or 2
of a straight chain or branched chain Cl1-C6 alkyl, a phenylal kyl in which

al kyl noi ekybkeiduskaabght t&hAIdE Waynchednshahns & aonal kydin astrai ght
chain or branched chain (Cl-C6)al koxy-carbonyl, or a stiaight chain or

branched chaanch2dC6hal kanoy+C ¢ aidiengl-cardongllgbubsbatatedrbpranghesl chain
Cl- C6 al kyl sul fonyl which may be substituted by 1 to 3 of hal ogen atons;
pht hal i de; ©8 RgbpiepupbpRoner v dioxmy detsabghit aheiinbgr lbvanchest hal ogen
atons; a suLfoalkxl in which alkyl nmoiety is a straight chain or branched
chain Cl- B™8FRy(¢ 169®?ahk%’f¥?a‘?@‘ﬁ{°"t§ﬂdi {1 283 BPERBRPIPHOBR1ch) MaF B anched

chain Cl‘c§u§LE9§§£e8 ﬁ%rﬁigptanginé¥h§$' @g%gg%ngg?gﬁr§%%é$%$%ken¥l; a

hal ogen atom a"strarg chain or ran
-G-8 cycl eghiy! amkDe: gous! A1 SUnyARANDYeaRbBRG S CORL BN FriEicp! kyI Lhi O

o moiety is a straight chain or branched chain Cy-Cg.alkoxy: a
straight chain or branched chain C,~Cg aminoalkanoyl which
may be substituted by a phenylalkoxycarbonyl in which alkoxy
moiety is é straight chain or branched chain C,-Cg alkoxy;
an alkoxycarbonylalkyl in which alkokxy and alkyl moieties
are straight chain or branched chain C,-Cgz alkoxy and alkyl,
respectively; a carboxyalkyl in which alkyl moiety is a
straight chain or branched chain Cy—Cg alkyl; an anilino-
carbonylalkyl in whicﬁ alkyl moiety is a straight chain or
branched chain C;-Cg alkyl; an amino which may be substi-
tuted by 1 or 2 of a straight chain or branched chain C,-Cg
alkyl, a phenylalkyl in which alkyl moiety is a straight
chain or branched chain Cy1-Cg alkyl, a straight chain or
branched chain (Cy-Cglalkoxy-carbonyl, or é straight chain
or branched chain C;-C¢ alkanoyl; hydroxy; a straight chain
or branched chain C1-Cg alkylsulfonyl which may be
substituted by 1 to 3 of halogen atoms; phthalide; a 2(5H)-
furanone which may Sé substituted by 1 or 2 of halogen

atoms; a sulfoalkyl in which alkyl moiety is a straight

chain or branched chain Cl—C6 alkyl; oxo; a straight‘chain



oxo-1, 3-di oxol enenet hyl which may be substituted. by phenyl or a straight
chain or branched chain Cl-C6al kyl; and a 2- oxo-1, 3-di oxol enenet hyl am no
whi ch nmay be substituted by phenyl or a straight chain or gw ncgeq¥®5ain
Cl-C6 al kyl such as, for exanple, piperazinyl, piperidin I,eé%ﬁ‘?ﬂ' nyl ,
honmopi perazi nyl, norpholino, thionorpholino, 1,2,5, 6-tetrahydropyridyl,

i m dazol yl, 1,4-diazabicyclo- [4.3.0]nonan-4--yl, thionorpholinor4-oxide,
t hi onor phol i no- 4, 4-di oxi de, pyrazol i-dienyl , hexahydropyri dazi nyl, pyridyl,

thiazolidinyl, 2-thio-I|-imdazolidinyl, 2-oxo-1-imdazol- idinyl,

3, 7-di azabi cycl o[ 4. 3. 0] nonan- 3-yl, 4-nethyl-1- piperazinyl,

4-ethyl --1-piperazinyl, 4-propyl-I-piperazinyl, 4-t-butyl-I|-piperazinyl,
4-pentyl -1 -pi perazi nyl, 4-hexyl-I- piperazinyl, 3-nethyl-I|-piperazinyl,

3, 4-di met hyl -1, - pi i:0Yk, ~&, 5; hyl - 1-nj; My\AN
2,4,5-tri n%lt: hﬂflf?l:l(?rg‘{%é:?i?lgzhy% ggﬁg%t’i r% nﬁ%ﬁ%ﬁegﬂglrna?irnﬁr?mhed

3--ethyl -1 cﬁap@r@%icfg alkengipr aphidgd®t dWdm; -PiN&A4HY lchain or
2-n-butyl -5-nethyT-1*- piperazinyl, 2-peenyl-5--hexyl-1-piperazinyl,
4-fornyl - 1br pnpeedzehailn C4-ageaykahopl ey aza 04 -C A-qycdpiadhkyllaminpi; par
azinyl, 4-butyryl-I-piperazinyl, 4-pentanoyl-I-pipe..razinyl,

4- hexanoy| SFrdigat chaip orqabranghadt ehainydf pdoetadiylithigipdhdgiingl 2-
4-(B,B,8-trifluoro:-a,a-difluoropropionyl)--1 1 Septenber. 2003 - 1

o bor avi nyPeoat Oy SR EnenaEh R SPRL e Y e Bt piash g pient

" ( bromoBbehy PrEATT eratnn "o fEh P QREERY iy SR BE e -
4‘(a‘f|UorQﬁéoﬂiQmﬂdaxd&dﬂeﬁﬁﬁﬁ§hﬁﬁhno4wﬁ£bh may be substituted by

' phenyl or a straight chain or branched chain Ci1-Cg alkyl
such as, for example, piperazinyl, piperidinyl,
pyrrolidinyl, homopiperazinyl, morpheolino, thiomorpholino,
1,2,5,S—tetrahydropyridy1, imidazolyl, 1l,4-diazabicyclo-
f4.3.0]nonan-4-yl, thiomorpholino-—4-oxide, thiomorpholino-
4,4-dioxide, pyrazolidinyl, hexahydr0pyridaéinyl, pyridyl,
thiazolidinyl, 2-thio-l1-imidazolidinyl, 2-oxo-l-imidazol-
idinyl, 3,7-diazabicyclo{4.3.0]nonan-3-yl, 4-methyl-1-
piperazinyl, 4-ethyl-l1-piperazinyl, 4~§ropy1~1—piperazinyl,
4-t-butyl-l-piperazinyl, 4-pentyl-l-piperazinyl, 4-hexyl-1-
piperazinyl, 3-methyl-l-piperazinyl, 3,4-dimethyl-l-piper-
azinyl, 2,5-dimethyl-l-piperazinyl, 2,4,5-trimethyl-l-piper-
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- 16 but ypbaweRQ)3ihyRYr EObé Al v 1 ~rGaldingTl, Na=l 2PphERLELELRYL y -B=
propi ' onyl am no-1| -pyrrolidinyl, 2-butyrylamno-I-pyrrolidin-- yl,
3- pent anoy pawerddingyg r oF{ tiplyény Lo ttexgraHpdpenadinpyy, r ak-i diphény1-
3-hydroxynethyI-I-Eyr(oIiqipyl, 2-(2-hydroxy- ethyl)-1-pyrrolidinyl,
3- - (3- hydr &¥ppdpylyrirpyi by Hi ndt (4-phenylbutyl)-1-piperidinyl, 4-
(5-phenylpentyl)-l1-piperidinyl, 4-(6-phenylhexyl)-1-
piperidinyl, 4-hydroxy-l-piperidinyl, 3-hydroxy-l-piperidin-
¥l, 2-hydroxy-~l-piperidinyl, 4-amino-l-piperidinyl, 3-amino-—
l-piperidinyl, 2-amino-l-piperidinyl, 4~dimethylamino-1-
piperidinyl, 4-methylamino-l-piperidinyl, 3~ethylamino-1-
piperidinyl, 2-propylamino-l-piperidinyl, 4-n-butylamino-1-
piperidinyl, 3-pentylamino-l-piperidinyl, 4—hexylamino—l—r
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-1-piperidinyl, 4-oxo-l-piperidinyl, 3-oxo-1-
piperidinyl, 3-hydroxy-l-pyrrolidinyl, 3-amino-i-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-putylamino-l-pyrrolidinyl, 3-pentylamino-l-pyrrolidinyl,
2—-hexylamino-1l-pyrrolidinyl, 3-diethylamino-l-pyrrolidinyl,

3-(N-methyl-N-propylamino)=-l-pyrrolidinyl, 2-(N-ethyl-N-n-



2- (4- hydroxybutyl)-1-pyrrolidinyl, 3-(5-hydroxypentyl)-1- pyrrolidinyl,
3-(6- hydroxyhexyl)-1-pyrrolidinyl, 3-am no- nethyl-1-pyrrolidinyl,

3-(2-am noethyl)-1-pyrrolidinyl, 2- (3-am nopropyl)-1- pyrr, % q ﬁl 20
3-(4-am nobutyl)-1- pyrrol.idinyl, 3-(5-am nopentyl)-1- pyrr it 9%, %i(G-
am nohexyl)--1-pyrrolidinyl, 3--(nethylam nonethyl)-1- pyrrolldlnyl,
3-(2-ethyl am noet hyl ) -1-pyrrolidinyl, 5 - (3-

propyl am nopropyl ) -1-pyrrolidinyl, 2-(4-n-butylam nobutyl)- 1-pyrrolidinyl,
3--(5-pentyl am nopentyl )--1--pyrrolidinyl, 3-

(6- hexyl am nohexyl)-1--pyrrolidinyl, 3-(dinethy|aninonethy|)-
1-pyrrolidinyl, 2-(Nnethyl-Nethylam nonethyl)-1- pyrrolidinyl,
3-(N--ethyl-Nn--butyl am nonet hyl )-1--pyrrol :idin- yl,

3- nethylanbhéméﬁm?DOJﬁlTEH¢ﬁﬂlﬂdipyﬁnoBrdbﬂyyla®in@thymyrrOlidinyl, 3-
am nonet hyl - 4-fl uoro--1-pyrrolidin 3- neth | am no- 4- net hyl -

1- pyrrol i dPRYP1OBY LR -chf&leﬁyl&w&x 2z #YBYM%W lwyrrolldm—

met hyl am nopet Byl - 4- ch rrolidin amn L
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4- propyl anygeesh bk ad1 Pronywadexet@yhdhn -
4-n--.but§Fgmnonet?1g PZ fl uofgﬁiegy?ro |é¥ﬁ§?lldln%l t@ g%qﬁ%sroxy
met hyl - 2- nethytyFitppyrsvidddiyay,| 3-43kheyakarypospyhyti2pyrrolidinyl,

chloro-I-pyrrolidinyl, 4-propylam no-2-chloro-I--pyrrolidin 1 Septenber

2003 - 17 2yK4-h¥drbHY9¢tNﬁkKi-ﬂ&ﬁfhéiﬁﬁnylpny05+UY@y¢¥y§e@Emly+kﬂﬁ no- 4-

et hyl -1-pyrrolidinyl,_ 3-hexylanino--4--fluoro-Il-pyrrolidin

4- et hy|-|PN6ﬁ8&FSéP&%f 3T { e hysnpxyhexydiopr EéF’aQilh‘}’r“Yllt Y amino-

Dropy! - RERRLIES S5l I o UL o HOUBBLRE P2 e i, -
(3-aminopropyl}-1l-pyrrolidinyl, 3~(4-aminobutyl)-1-
pyrrolidinyl, 3-{5-aminopentyl)-l-pyrrolidinyl, 3-(6-—
aminohexyl)-l-pyrrolidinyl, 3-(methylaminomethyl)-1-
pyrrolidinyl, 3-(2-ethylaminoethyl}-l-pyrrolidinyl, 3-(3-
propylaminopropyl)-l-pyrrolidinyl, 2-{4-n-butylaminobutyl)-
l-pyrrolidinyl, 3-(5-pentylaminopentyl)-l-pyrrolidinyl, 3-
(6-hexylaminohexyl)-l1-pyrrolidinyl, 3-(dimethylaminomethyl)—
l-pyrrolidinyl, 2-(N-methyl-N-ethylaminomethyl)-1-
 pyrrolidinyl, 3-(N-ethyl-N-n-butylaminomethyl)-1l-pyrrolidin-
¥y, 3-—methylaminomethyl-4-methyl-l-pyrrolidinyl, 3-methyl-
aminomethyl-4-fluoro-l-pyrrolidinyl, 3-methylamino—4-methyl-
l-pyrrolidinyl, 3-methylamino-4-chloro-l-pyrrolidinyl, 3-
methylaminomethyl-4-chloro-l-pyrrolidinyl, 3—methylaminof4—
fluoro-l-pyrrolidinyl, 3-ethylaminomethyl-4-ethyl-1-
pyrrolidinyl, 4-propylaminomethyl-2-propyl-l-pyrrolidinyl.
4-n=butylaminomethyl-2-fluoro-l-pyrrolidinyl, 4-pentylamino-
methyl-2-n-butyl-l1-pyrrolidinyl, 4-hexylaminomethyl-2-

chiorc—-1-pyrrolidinyl, 4-propylamino-2-chlorg-l-pyrroelidin-



fornyl - 1- honopi per azi nyl, 4-acetyl-I|-honopi perazinyl, 4-

propi on. yl - 1- honopi per azi nyl, 4--butyryl--1--honopi perazinyl, 4-
pent anoyl - 1- honopi per azi nyl, 4-hexanoyl -1 - honopi per azi nyl
2-met hyl - -1 - hexahydr opyri dazyl, 2- et hyl - | - hexahydr opyr i dazyicPemeer 2003
2--propyl -1 -hexahydropyri dazyl, 2-n-butyl-I-hexahydro- pyrida-zyl,
2-pentyl -| - hexahydropyri dazyl, 2-hexyl--1- hexahydropyridazyl,

2-fornyl -| - hexahydr opyri dazyl , 2-acefyﬂg- 1- hexahydr opyri dazyl ,

2- propi onyl - 1- hexahydr opyri dazyl, 2- butyryl--1--hexahydropyridazyl,

2- pent anoyl - 1- hexahydro- pyridazyl, 2-hexanoyl-I|-hexahydropyridazyl,

2--methyl--1- pyrazolidinyl, 2-ethyl--1--pyrazolidinyl, 2-propyl-I-
pyrazolidinyl, 2-n-butyl--1-pyrazolidinyl, 2-pentyl--1- pyrazolidinyl,
2- hexyl - | - p¥r afohi-bBuhykampPrd-o2 riyéx ¥ 1-Inypyvazollidiny}l, 3-pentylamino-4-
2-acetyl -1 --pyrazolidinyl _Z-Pro Il onyl -1 - pyrazolidinyl, L
2-butyry|-Ptgyiaiapwarﬁ¥r§1@¥-p Taﬁﬁxﬂamano"ﬁyﬁ&29r9af%@a5rolldlnylr

2-h | -1 - i di nyl . 3, 5-di net hyl - hol i 3- met hyl hol i no,

3 et byl nor SRBEFREE o3 RaPdR T b ot S50t DPREP BRET TG A o

3-- tyl -5 - Lpo, : 3o A 55 0 L0, 7 35 A thy. 1-
nnrgﬁgl?no?rgﬁkgggypgﬁgggh%?%yT ?gﬁ%fTﬁb?&g¥gpﬁéﬁ§ﬁ#¢éEhréﬁ#%ﬂ 2§?§horino,
3- propyl anpaaept by HrBREPRObE Nz i By N~ ﬂrﬁ%ﬂ%ﬂaﬁbﬁbmgﬁgﬁeraﬂi%yl, 4~

but yl am nonet hyl nor phol 1 no, 2-pentyl am nonet hyl nor phol i no,

3- hexyl am fAomayhylrbophplpavaz By P, nbtdndtai-iebbhypbiperdz phol i o, 3- (3-ne
t hyl am nopr opyl ) nor phol i no, 3-(4- nethyl am nobutyl) nor pholi no,
2-(5-néthyPﬁﬁpﬁ@ﬂ¥ﬁf9rromﬁﬁibﬁ6@?h@Yl8-%1?4%&?H}Fiﬁ%ﬁ6ﬁ@k®?SQRﬁHﬂiﬂiQﬁL
_4715_nEthybé%%anoyl~l—homoPiperazinyl, 4-hexanoyl-l1-homopiperazinyl,
2-methyl—-l-hexahydropyridazyl, 2-ethyl-l-hexahydropyridazyl,
2-propyl-l-hexahydropyridazyl, 2-n-butyl-l-hexahydro-
pyridazyl, 2—pentyl—1—hexahydropyridazyl, 2-hexyl-1-
hexahydropyridazyl, Z2-formyl-l-hexahydropyridazyl, 2-acetyl-
1—ﬁexahydropyrida£yl, 2~-propionyl-l-hexahydropyridazyl, 2-
butyryl-l-hexahydropyridazyl, 2-pentanoyl-l-hexahydro-
pyridazyl, 2-hexanoyl—-l-hexahydropyridazyl, 2—metﬁyl~l—
pyrazolidinyl, 2—ethyi~1—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-1-
pyrazolidinyl, 2-butyryl-l-pyrazolidinyl, 2-pentanoyl-l-
pyrazelidinyl, 2-hexanoyl-l-pyrazolidinyl, 3,5-dimethyl-
morpholino, 3-methylmorpholino, 3-ethylmorpholino, 2-
propylmorpholino, 3-n-~butylmorpholino, 3~pentyl-S5-methyl-
morpholino, 3~hexyl:S—ethylmorpholino, 3-aminomethyl-

morpholino, 3-methylaminomethylmorpholino, 2-ethylamino-

methylmorpholino, 3-propylaminomethylmorpholino, 3-n=



ox0-1, 3-dioxol en-4-yl)nethyl-I|-piperazinyl, 4-(5-tert-buty|-
2- oxo- 1, 3-di oxol en-4-yl ) nmet hyl -1 - pi perazi nyl, 4-(5-phenyl -
oxo-1, 3-di oxol en-4-yl ) et hyl - | - - pi perazi nyl, 4-(2-oxo0-1, 3-
di oxol en-4-yl ) met hyl - | - pi perazinyl, 3-(5-net hyl - 2- oxo- 1, 3-1 September 2003
di oxol en-4--yl ) et hyl am no-1| -pyrrolidinyl, 4-(5-nethyl- 2 0XO0-

1, 3-di oxol en- 4- yl)nethylan]no--l--plperldlnyl 3-(5-phenyl -

oxo-1, 3-di oxol en- - 4- yl)nethylan1nonorpﬁgllno 3, 5--di net hyl -

pi perazinyl,- 3,3-dinmethyl-I|-piperazinyl, 4-acetyl-3-nethyl- 1-piperazinyl,

3-ethy|-|-piperaziny|, 3-ethy|-4-nethy|-|- pi perazinyl,
3-trifluoronethyl--I-piperazinyl, 3--(fluoro- nmethyl)-1--piperazinyl,
3-net hyl t hi o-1-pi perazi nyl, 4- methylthio-I-piperazinyl,

3- ethylthibﬂtylapipemathy@MqrphoMﬁﬂ@hyBbbbonplphbhbmethylmorphol1n0,
4-fluoro-I|-piperidinyl, 3-fluoro-|- piperazinyl, 3-chloro-I-piperazinyl,
3- ani no- 4- ﬁrl}smslﬁmlbw?*awldutholm Rod 2-moEhpkyningshy} I di nyl |

i 0. 4. 1y BPORYST PP pett A B ARG PP AGF BFEL YR F o timyl T
4-b | - 35 |
3- cﬁrgyone?ggﬁ rp%oﬁ?§£§f¥ﬂ6%§hqfidb,“9r dH§§F¥h%R%§%§%+a%lberldlnyI

2- 0x0- | - pi pekpdbNyhe, 33~ peated By mmlaxgﬂmopgﬁbmwl nyl¢s-methyl-

3-(N-ethyl -N-acetylam no) | Septenber 2003 met yI-I-pyrrolldlnyI
3-t - but oxyocapbanjtdionohet-dHyl ymgihylell-gipgkazinyl, 4-(5-tert-butyl-
3- ethylan1nonethgl-|- pyrrolidinyl, 4-cyclo- propylan no-I-piperazinyl,
3- cycl opr oByPERT ®3po?¥¢%#¢1ﬂ7¥1hNEtthc9cP@pen§?iaﬁlno4+(%nmkﬁnﬁﬂ1%ﬁ

%4?Z§LF2?X¥| ”H”? dlogoferaZIrQGmeth Cyc'%@gQEXL?H}?? |-P¥I££gl(ﬂ nyl

dioxolen-4-yl)}methyl-l-piperazinyl, 3—-(5-methyl-2-oxo-1,3-
dioxolen-4-yl)methylamino-1l-pyrrolidinyl, 4-(5-methyl-2-oxo-
1,3-dioxolen-4-yl)methylamino-l-piperidinyl, 3~(S5-phenyl-2-
oxo-1,3-dioxolen~4-yl)methylaminomorpholino, 3,5-dimethyl-1-
piperazinyl, 3,3-dimethyl-l-piperazinyl, 4-acetyl-3-methyl-
l-piperazinyl, 3~ethyl-l-piperazinyl, 3-ethyl-4-methyl-1-
piperazinyl, 3-trifluoromethyl-l-piperazinyl, 3-(fluoro-
methyl)-l-piperazinyl, 3-methylthio-l-piperazinyl, 4-
methylthio-l-piperazinyl, 3-ethylthio-l-piperazinyl, 3-
methylthiomorpholino, 4-fluoro-l-piperidinyl, 3-fluoro-1-
piperazinyl, 3-chloro-l-piperazinyl, 3-amino-4-fluoro-1-
pyrrolidinyl, 3-amino-4-hydroxy-l-pyrrolidinyl, 3-amino-4-
methoxy-l-pyrrolidinyl, 3-amino-4-fluoro-l-piperidinyl, 3-
amino-4-hydroxy—-l1-piperidinyl, 3-amino-4-methyl-1-
pyrrolidinyl, 4-benzyl-3-methyl-l-piperazinyl, 3-fluoro-
methylmorpholino, 3;bhloromethylmorpholino, 4-oxo-1-
piperidinyl, 3-oxo-l-piperidinyl, 2-oxo-l-piperidinyl, 3-

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



octyl am no-i - pi peridinyl, 4-cyclopropyl am no-I|-piperidinyl,

3' -cycl opropyl am nonor phol i no, 4-thio-I-pil5eridinyl, 3-thio-

1- pi perazinyl, 3-thionctrrpholino, 4- cyclopropylan1nonethy| razinyl,
3-cycl opropy! ami nonet hyl -1 -pyrrolidinyl, 4- 1 SeptdhbS 205

cycl opropyl am nomet hyl -1 - pi peri di nyl , 3-cyc|opropy|anino- met hyl nor phol i no,
4- (2-cycl opentyl am noet hyl ) -i - pi per azi nyl,

4- (3-cycl ohexyl am-nopropyl ) -1 - pi perazi Ml - 3-(4-cycl obutyl -

am nobutyl)-I|-pyrrolidinyl, 4-(5-cyclooctylam nopentyl)-I- piperidinyl,

4" (6-cycl opropyl am nohexyl ) nor phol i no, 3- acetyl am nonet hyl -i-pyrrolidinyl,
4- ( 2- propi onyl am noet hyl ) - 1-pi perazinyl,
4-(3-butyry|aninopropyl)-l-piperidinyl 3-(4-

pent anoy! aiet®Ru bF{QEBbQ&iM 4y (B0 3BhpeRRh¥hEthy1 PLper azi nyl,
3-(6- acetylan1nohexy | -pyrrolidinyl, 4-(N

acetyl - N-emhyhaﬂn@dhg&nhy+ethyn¢mmnnmdnﬂyl~4«@Nfcpﬁﬁdph9myI4—cyclo—

N-acetyl am no) et hyl -1 -pyrrolidinyl, 4-(nmethoxycarbonyl -

am nonet hy[Propydiagénaziinpipe gag ok hopryatispnpbikpndaehypyrropigéni-di nyl ,
3-(3- propo car bonyl am nopr o nmor phol i nq,

3-(4- pentyI&Xyéa SAOPSRF b%£¥947 1723RanAR Nty A -C¥clghexylamino-1-

hexy. | oxycgy g%rpglﬁq)rpyqopgnggéioﬁ y‘fw]s"“q‘l(ﬂ% léiyr%oﬁ_?ggoﬁ'ft_éycyclo—

car bonyl am™ azin oxycar

et hyl am norgtdml Ia)armopxr-?wﬁéplwyxh 13- 4%;&1%:%{»@%@&8}4& bh&é@@iﬁp‘per 2003
- 20 net hyl am nonet hyl pyrro |d|ny but oxycar bonyl -

cycl opr opy | ayadegirioply ) amiapys ¢ ethe Oi vy, 4~%h@N-Hebhgéy1d1nyl 3- thlo—
car bonyl - - N-cycl opr opyl am nonet hyl ) - 1- pi perazinyl and 4-(N-

pr opoxycar BopipeNagicydheiythhemorphdhino,| 4piqyedogiraply lamhgomeshpl~4-5- to

9- nenber ed saturated_or unsaturated
piperazinyl, 3-cyclopropylaminomethyl-l-pyrrolidinyl, 4-

cyclopropylaminomethyl-l-piperidinyl, 3-cyclopropylamino-
methylmorpholino, 4—(2—cyclopentylamin6ethyl)—l—piperazinyl,
4-(3-cyclohexylaminopropyl)—-l-piperazinyl, 3-(4-cyclobutyl-
aminobutyl)—l—pyrrolidinyl, 4—(5-cyclooctylaminopentyl}-1-
piperidinyl, 4-({6-cyclopropylaminohexyl)morpholino, 3-
acetylaminomethyl-l-pyrrolidinyl, 4~(2-propionylaminoethyl)-
;—piperazinyl, 4-(3-butyrylaminopropyl)-l-piperidinyl, 3-(4-
pentanoylaminobutyl)morpholino, 4-(5-hexanoylaminopentyl)-1-
piperazinyl, 3-(6-acetylaminochexyl)-l-pyrrolidinyl, 4—(N—
acetyl-N-ethylamino}methyl-l1-piperazinyl, 4-{N-cyclopropyl-
N-acetylanino}methyl-l-pyrrolidinyl, 4—(methoxyqarbonyl—
aminomethyl)-l-piperazinyl, 4-(2-ethoxycarbonylamincethyl)-
l-piperidinyl, 3-(3-propoxycarbonylaminopropyl)morpholino,
3-(4-pentyloxycarbonylaminobutyl)~1l-pyrrolidinyl, 3-(5-
hexyloxycarbonylami;opentyl)—l—pyrrolidinyl, 4—(6-t—butoxy-
carbénylaminohexyl)—l—piperazinyl, 3—(N-t—-butoxycarbonyl-N-

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



het erocyclic ring which nmay be substituted" also includes the group

represented by the formul a:

--NN--Rb  Rc wherein Ra is hydrogen atom or

(lower) alkyl, Rbis hydrogen atom a (lower). alkyl, a ( al oyI
a phenyl (I ower)al kyl, or a 2-oxo--1,3-di oxol enemet hyl é%m%?%beriﬁag

substituted by a (lower) alkyl, and Rc is hydrogen aton1or a (lower)
the group represented by the fornula: /Rd -N O '\~Re wherein Rd is

al kyl ;

hydrogen atomor a (lower) alkyl, and R +s hydrogen atomor a (| ower)

al kyl ;

.the group represented by the formula: -N wherein Rf is an am no

whi ch may be substituted by 1 or 2 Ra substituents selected fromthe group
consiting of a (lower) | Septenber 2003 - 21 alkyl and a (| ower)
al koxycarbonyl, or a am no(l ower)al kyl which may be substituted by 1 or 2

subst i t uenetBpL 86t e dHyN-th %ﬁg&em@aczepﬁlsy(wtofb&o %anghk)&' and a

(1 ower)

al koxycarbonyl, Rg is hydrogen atomor a al kyl'; the

group

repr esent edybyophepjbanmﬂcanemdyer)eunpﬁhroslmlqge;n (at—@mtqabxg -(l ower) al kyl,
Rz is hydrogen atom hydroxy, a hal ogen atomor oxo, and R3 is

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—RDP
RC
wherein R? is hydrogen atom or a (lower) alkyl, RP is
hydrogen atom, a (lower) alkyl, a (lower) alkaﬂoyl, a
phenyl(lower)alkyl, or a 2-oxo-l,3-dioxolenemethyl which is
substituted by a (lower) alkyl, and R® is hydrogen atom or a
(lower) alkyl:; the group represented by the formula:
r4
-N O
e
wherein RY is hydrogen atom-or a (lower) alkyl, and R® is
hydrogen atom or a (lower) alkyl; the group represented by
the formula:

Rf

~, RrY
wherein RY is an amino which may be substituted by 1 or 2

substituents selected from the group consiting of a (lower)



hydrogen atomor a (lower) alkly; and the |like. The term"a cycl oal kyl "
i ncl udes C3-C8 cycl oal kyl such as cycl opropyl, cyclobutyl cycl opentyl,

cycl ohexyl, cycloheptyl or cyclooctyl. The term"a phenyl yI |n
whi ch phenyl ring may be substituted by a (I ower) alkoxyflé&ﬁ$ﬁ&%é%?§

i ncl udes phenyl al kyl in which phenyl ring-may be substituted by a stralght
chain or branched chain Cl-C6 al koxy, nitro or amno and the al kyl noiety
is a straight chain or branched chairn2€1-C6 al kyl, such as benzyl,

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

| , 1- di et hyl - 2- phenyl - ethyl, 5-phenyl pentyl, 6-phenyl hexyl,

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

2- propoxybenzyl, 4 n-bui.oxybenzyl, 3-pentyl oxybenzyl, 2- hexyloxybenzyl 4-

nitrobenzy1kyd nidd ecbqnawer }4aakor9baRBYhy1 2- &H .iloé):ﬁlﬂi’-c\/d lower)alkyl
(4- met hoxyphenyl )et hyl , 1--(3- ethoxyphenyf ethyl, 3-(2 1 Septenber 2003 -

22 pr opoprh‘-ényﬂ@}prtmpysluHszt 10:41tndbhy01yphemyd;1)tlwti/ttuer‘ﬁts{ Zelected
ni trophenyl ) pentyl or. 6-(3-am nophenyl)hexyl. The term "a phenyl which may
be substi tRHQH Hie SrnR G@@ﬁl&ttéﬁﬂopfaa( (beey) adiklyjrl W& R ridypues )

substituted b 3 ,of n_atons" |ncludes |n mhlch phenyl
ring may éé 4%¥ﬁq%qﬁQ¥}ﬂa 1ﬁaﬁ§8éﬁgﬁPoﬁ¥%W Py & %%5%
at o, such b e opﬁgﬁér%ﬂﬁ 3¥br ompheny! f’yz.l-chf’of’OSLeﬂi‘l o
4-i odophenyl, 4-nethyl phenyl, 3-@bhyl phenyl, 2--propyl phenyl,
_4-n-buty|pheny|, 3-pentyl - ]
: -N R -

rJ
wherein RP is hydrogen atom or a (lower) alkyl, R is
hydrogén 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
ring may be substituted by a (lower) alkoxy, nitro or amino"
includes phenylalkyl in which phenyl ring 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 Cy-Cg alkyl, such as benzyl, 2-phenylethyl, l-phenyl-
ethyl, 3-phenylpropyl, 4-phenylbutyl, 1,1-dimethyl-2-phenyl-
ethyl, 5-phenylpentyl, 6-phenylhexyl, 2-methyl-3-phenyl-
propyl, 4-methoxybenzyl, 3-ethoxybenzyl, 2-propoxybenzyl, 4-
n-butoxybenzyl, 3—pe;tyloxybenzyl, 2-hexyloxybenzyl, 4-
nitrobenzyl, 3-nitrobenzyl, 4-aminobenzyl, 2-aminobenzyl, 2-

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



phenyl, 2-hexyl phenyl, 4-trifluoronethyl phenyl, 3-(2- chloroethyl)phenyl,
2- (3, 3-di bronmopr opyl ) phenyl , 4-(4- chl orobutyl) phenyl,
3-(5-iodopentyl)phenyl, 4-(6-fluoro- hexyl)phenyl,
2-(1,2,2-trifluoroethyl)phenyl or 4-(2,2,2- trifl uoroethny?ﬁﬂgﬁpP?rZHQQ term
"a (lower) alkyl having 1 to 3 of substituents selected fromthe group
consi sting of hydroxy, an am no which may be substituted by a (| ower)
alkyl, a (lower) al kanoyl, a cycloalkyP or a (lower) al koxycarbonyl, a
(I ower) al koxy and a hal ogen atonf includes a straight chain or branched
chain Cl-C6 alkyl having 1 to 3 of substituents selected fromthe group
consi sting of hydroxy; an am no which may be substituted by 1 or 2
substituents selected fromthe group consisting of a straight chain or

branched chaiopokyphbnil kytopyal Sta-qiaght-baRakPpREnpl ppehed, ¢hapn Cl- C6

al kanoyl, a C3-C8 cycl oal kyl and a strai ght F Sept enber 2003 - 23 chain or
branched chaitmoptengh) pékiorly -aaredyamiaopheayyhbexythai n or branched chain
Cl-C6 al koxy and a hal ogen atom such as hyroxynethyl, 2-hydroxyethyl,,

1- hyroxyet hyl , 3- hy@rexiypropyd PhengdrBigburgy  be-sybokiperrg by a

6- - hydr oxy; _kexyl, 3-chl oropropyl,. br nmet hy] , 2-fluoroethyl, 4-

chi or obut yf'2 EF%Pu8?8%e%{yﬂ,{¥§Qéﬁh éﬁﬁgﬁoﬂékgb,m%?z?%-S?????%Rﬁ%ﬂn@ﬁn,
trifluoromgt yl , ' I - a. , - am - am popr opyl ,

P R R T e pa L AT el

2-ethyl an Ragghyby Be SEOPY] NP ¥ ha2o8eRUAYLATSAOPEN Ydtraight

6- pent yl am nohexyl ,
‘chain or branched chain Cy-C¢ alkyl which may be substituted
by 1 to 3 of halogen atoms, such as phenyl, 4-fluorophenyl,
3-bromophenyl, 2-chlorophenyl, 4-iodophenyl, 4-methylphenyl,
3-ethylphenyl, 2-propylphenyl, 4-n~butylphenyl, 3-pentyl-
phenyl, 2~hexylphenyl, 4-trifluoromethylphenyl, 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~
trifluoroethyl)phenyl.

The term "a (lower) alkyl having 1 to 3 of
substituents selected from the group consisting of hydroxy,
an amino which may be substituted by a (lower) alkyl, a
(lower) alkanoyl, a cycloalkyl or a (lower) alkoxycarbonyl,
a {lower) alkoxy and a halogen atom" includes a straight
chain or branched chain C;-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 ggbup'consisting of a straight chain or

branched chain C1-Cg alkyl, a straight chain or branched

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



met hyl am nonet hyl , di et hyl am nonet hyl , 2-di propyl am noet hyl ,

1-di - n-butyl am noet hyl , 3-di pentyl am nopropyl, 4-di hexyl- am nobutyl,

N- net hyl - N- et hyl am nomet hyl , N-net hyl - N- propyl am nonet hyl,, t hox hyl ,
et hoxynmet hyl , 2-propoxy- ethyl, 3-butoxypropyl, 4-pentyl o>gy efﬁ‘?%ﬂ‘,gefy%%

5- hexyl oxypentyl, 6-nmet hoxyhexyl, propoxynetyl, 1-ethoxyethyl, 2-hexyl oxy-
et hyl, fornylam nonethyl, acetylam nonethyl, 2-propanoyl-- am noethyl,
3-butyryl am nopropyl, 4-pentanoylam nebat y, 5- hexanoyl am nopentyl,

6- acet yl am nohexyl, propanoyl am no- nethyl, 1-acetyl am noethyl,

2- hexanoyl am noet hyl , N-acetyl - N nethyl am nonet hyl ,

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

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

2-cycl obut Waninest byl ncBeaC¥iL o PERLYL am I . .
1- cycl opropyl am noethyl . 2<cycl opr g%légaqﬁm%g{é’?%lr:bogﬁlho& Spyfrant

4-cycl ohex)dtmﬂmfmulbyhncﬁeayéh@inh@gtclyé)ae[m}gﬁp@tn)gl a @,aq%gglegogw}ngm nohexyl ,
C

N-net hyl -N 1 Septenber 2003 - 24 ¢ pr opyl'am nonet hyl ,

N- et hyl - N- @peihoprsoylraryne by hy | 2—-hyit dvoperdaribonyharorgeehipyl, , 3-

2- et hoxycar bonyl am noet hyl , 3- propoxycar bonyl am nopropyl,

4- t - but oxy AU ERYPERPNbuty hyd5ox pent Y} oxdrdurissypeatiydopénhytiroxy—

6- hexyl oxy(éar bqny%a_g}hﬁohex |, lt - but oxycar honyl am nonet hyl_,

2-t - but oxycarsoryl af 8éPH¥P?Y 1- PLHIREBE W b I AT REET B, 4

N-t - but oxy - Nyneth ) yl \-1.- but oxycar hon _

1- - N-et hyl %{l%g%uﬁ 'otr?' &fs%ﬁgggighr?bb%qtlf&qgﬁc Sf)‘lygpylgar%‘i'ﬁorret hyl . The
term”a (|Qﬁﬂﬁhu@rb@@ﬂyh,W@kth@@Vo&@%h?ﬁﬂxﬁﬂﬂﬂgﬂ@@hgi,12L9mZn8EtH9h9gen

atons"” includes a straight . )

S l-aminoethyl, 3-aminopropyl, 4-aminobutyl, S-aminopentyl, 6-
aminohexyl, 3-dimethylaminopropyl, 2-ethylaminoethyl, 4-
propylaminobutyl, 5-n-butylaminopentyl, 6-pentylaminochexyl,
methylaminomethyl, diethylaminomethyl, 2-dipropylaminoethyl,
1-di-n-butylaminoethyl, 3-dipentylaminopropyl, 4-dihexyl-
aminobutyl, N-methyl-N-ethylaminomethyl, N-methyl-~N-
propylaminomethyl, methoxymethyl, ethoxymethyl, 2-propoxy-—
ethyl, 3-butoxypropyl, 4-pentyloxybutyl, S-hexyloxypentyl,
6-methoxyhexyl, propoxymetyl, l-ethoxyethyl, 2-hexyloxy-
ethyl, formylaminomethyl, acetylaminomethyl, 2-propanoyl-
aminoethyl, 3-butyrylaminopropyl, 4-pentanoylaminobutyl, 5-
hexanoylaminopentyl, 6-acetylaminohexyl, propanoylamino-
methyl, l-acetylaminoethyl, 2-hexanoylaminoethyl, N-acetyl-
N-methylaminomethyl, N-acetyl-N-ethylaminomethyl, ﬁ~acetyl—
N-cyclopropylaminomethyl, N,N-dicyclopropylaminomethyl,
cyclopropylaminomethyl, 2-cyclobutylaminoethyl, 3-cyclo-
pentylaminopropyl, l-cyclopropylaminoethyl, 2-cyclopropyl-
aminoethyl, aminopropyl, 4-cyclohexylaminobutyl, 5-cyclo-—

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



chain or branched chain Cl-C6 al kanoyl which nmay be substituted by 1 to 7
of hal ogen atons, such as fornyl, acetyl, propionyl, butyryl, pentanoyl,
hexanoyl, a,a,a -tri- fluoroacetyl, e,s,s -trifluoro-a,a-qifluoropr.onionyl,
y,y.y - trifluoro-s,a-difluoro-a,a -difluorobutyryl, a,a-af%ﬁﬁ %gzgﬁétyl,
a- bronoacetyl, a-iodoacetyl, s--fluoropropionyl, s-
fluoro-a-fluoropropionyl,, 6-fluorohexanoyl or 4-chloro- pentanoyl,
3,3,3-trifluoropropionyl. The term "a (d4wer) al kenyl carbonyl having 1 to 3
substituents selected fromthe group consisting of a halogen atomand a
car boxy" includes a straight chain or branched chain
(C2-C6] al kenyl -carbonyl having 1 to 3 of substituents selected fromthe
group consisting of a hal ogen atom and a carboxy, such as

3- CarbOXyaE§318¥L0p§1§§{P@%&eﬁ&ﬁ--ﬁhé%ﬂyiﬁwﬂcyéﬁégkey raminomethyl,
3- car boxy- 2, 3-di bronoacryl oyl ,” 4- car boxXycr ot onoy 4-"car boxyi socr ot onoy! ,

5- car boxy- @eprakgoaybonfi aai haxgtiy 1, SepitesReta2POBy tawthoediiyat,i But ed by a
phenyl (I ower) al koxycar bonyl " includes a straight chain or branched chain
C2-C6 ami ngabkanmyarmhzhamhwpmssubsq-itt-@uedxbyaaqu&wﬁiaidb@wdar Bonyl in
whi ch al koxy npiety is a straight chaln or branched chain Cl-C6 al koxy,
such as 2- HﬁPHEéEEVQPrb@“%ﬁ?%b&ﬁﬁﬁﬂ?ﬁﬁm Tﬁeéﬁiﬂﬁbﬁ%9P®HY1Q?1Q§Wﬁﬁﬁﬁentanoyl

6- anlnohex%ng carb

S o pnencl Bhkexyear ROy PN RLPAS A p Sk arbony Laninoethy1
phenyl prop@xxcawegylza%mﬁ&ﬂa{éet@l( 41&@8&9%85%0 1-N-methyl-

car bonyl am no) propi onyl, 4-(1 di et hyl - 2- phenyl et ho
car bonyl ananopbutynyh , - ééb@h@xw&axﬂﬁndn%wy@ahpmaminomethyl 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 bfanched chain C,-Cg alkanoyl which may be
substituted by 1 to 7 of halogen atomé, such as formyl,
acetyl, propionyl; butyrvyl, pentanoyl; hexanoyl, a,a,a —tri-
fluorocacetyl, B8,8,8 ~trifluoro~a,a~difluoropropionyl, yryry —
trifluoro-8,8-difluoro-a,c —difluorobutyryl, a,a-dichloro-
acetyl, oc-bromoacetyl, oe—iodoacetyl, g~fluoropropionyl, 8-
fluoro—-e—fluoropropionyl, 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
carboxy, such as 3~;arboxyacryloyl, 3—carboxy-2,3-dichloro-
acryloyl, 3-carboxy-2,3-dibromoacryloyl, 4-carboxycrotonoyl,

4-carboxyisocrotonoyl, 5-~carboxy-3-pentencyl, 6-carboxy-4-



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

2- (2- et hyl - 3- - phenyl propoxycar bonyl am no) acetyl. The term"a (| ower)

al koxycar bonyl (1 ower)al kyl " i ncl udes al koxycar bonyl al kyl i ich oxy
and al kyl noieties are a straight chain or branched chaiﬂé%ﬁ%%&%Fﬁkgy

and al kyl, respectively, such as methoxycarbonyl net hyl ,

et hoxycar bonyl net hyl, 2-et hoxycarbonyl et hyl, 3-propoxy- carbonyl propyl,

4- but oxycar bonyl butyl, 5-pentyl oxycarlzenyl - pentyl,

6- hexyl oxycar bonyl hexyl , 2-net hoxycarbonyl ethyl, 3- nethoxycarbonyl propyl,
3- et hoxycar bonyl propyl or 4-ethoxy- carbonybutyl. The term"a

carboxy(l ower)al kyl" includes carboxyal kyl in which alkyl noiety is a
straight chain or branched chain Cl--C6 aIkyI such as carboxynet hyl, 2-

car boxyet 0 o] %F%M {bo ,
6-carngyﬁékﬁt?tgaégrg%gée ényfﬁféw I 'met lcargoﬁgept?’{ B%ﬂ%%%% - 25

hexenoyl , s¢reaaghexynadifil aerseé@ému)ydnﬂrn @'C—@rﬁbﬁiﬁn3aﬂkanoyl which
di chl oro- 3- hexenoyl. The term "a (| ower) alkoxycarbonyl i ncl udes a

strai ght chg beosubsamnchedd chpia fhEnyGE)lklokgeprbanpdnyh, wh seit ha Heoxy
met hoxycar bonyl , ethoxycarbonyl, propoxycarbonyl, |sopropo&¥carbonyl
but oxycar y@ﬁﬂty f8r - ﬁﬁfekge’ar%w or ﬁgmrsﬂh@ﬁyéaabbnw g alkoxy,

hexyl b The . t b bstituted b
(Fower PRSP Son 2 HBAESARF KEbar B~ IRICH oniy AeonLUBGEFTtioa by 1 or 2"

of a Stra'%H%o%%%%gnBQIbr@ngmfﬁohexanoyl, 2-benzyloxycarbonylamino-

acetyl, 2-(2~phenylethoxycarbonylamino)acetyl, 2-{3-
phenylpropoxycarbonylamino)acetyl, 3-(4-phenylbutoxy-
carbonylamino)propionyl} 4-(1,1~dimethyl-2-phenylethoxy-—
carbonylamino)butyryl, 5-(S5-phenylpentyloxycarbonyl-
amino)pentanoyl, 6—(6-phenylhexyloxycarbonylamino)hexanoyl
or 2-(2-methyl-3-phenylpropoxycarbonylaminoc)acetyl.

The term "a (lower) alkoxycarbonyl{lower)alkyl"
includes alkoxycarbonylalkyl in which alkoxy and alkyl
moieties are a straight chain or branched chain Cy-Cg alkoxy
and alkyl, respectively, such as methoxycarbonylmethyl,
ethoxycarbonylmethyl, 2-«ethoxycarbonylethyl, 3-propoxy-
carbonylpropyl, 4-butoxycarbonylbutyl, 5-pentyloxycarbonyl-
pentyl, 6-hexyloxycarbonylhexyl, 2-methoxycarbonylethyl, 3-
methoxycarbonylpropyl, 3—ethoxycarbonylpropjl or 4-ethoxy-
carbonybutyl.

The term "a carboxy{lower)alkyl®" includes
carboxyalkyl in which alkyl moiety is a straight chain or
branched chain Cl-Cs_alkyl, such as carboxymethyl, 2-
carboxyethyl, 3-carboxypropyl, 4-carboxybutyl, S—carboxy-

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



chain Cl-C6 al kyl, such as carbanoyl, nethylam nocarbonyl,
et hyl am nocar bonyl , propyl am nocarbonyl, n-butyl am no- carbonyl,

pentyl am nocar bonyl, hexyl am nocar bonyl, di nmethyl - aninocasg %8
h |2003

di et hyl am
di hexyl am

nocar bonyl , di propyl am nocarbonyl, dipentyl am
nocar bonyl, N-nethyl-Npropyl am nocar bonyl

N- et hyl - N-tert-butyl am nocarbonyl or N-ethyl-N pentyl am nocarbonyl .

term "a phenyl (|1 ower) al koxycar bonyl "-i dgl udes phenyl al koxycar bonyl in
chain or branched chain Cl--C6 al koxy,
such as bentyl oxycarbonyl, 2-phenylethoxycarbonyl, 1---phenylethox,y-

whi ch al koxy noiety is a straight

car bonyl ,

3- phenyl propoxycar bonyl, 4-phenyl but oxycar bonyl ,

1, 1- di met hyl - 2- phenyl et hoxycar bonyl , 5-phenyl pentyl oxy- carbonyl,

6- phenyl hexylkexy¢a

"an am no(
or 2-nethy
i ncl udes

2-anilinoc
1, 1-di neth

The term™"
al kanoyl ,

8idnhtatrbeoxyps:amolyl . The term "an anili nocarbonyl (I ower) al kyl "

The

rb@wBHrﬂyky23ﬂ?iﬂﬁko§r8@8ﬂy§l QEO@DéNPﬁé lq- The term
Iomer)alkanoy whiich may be 1 Septenber 2003 7 - carboxyethyl

ani | i nocar bonyl al kyl in which alkyl noiety is a straight chain
or branched chain CITIG6 t#riy["'a SdoRens ahkbanarbambbﬁyimgiwg¢s a
aronyl ethyl, 1-anilinocarbonyl- eth 3--ani |l i nocar bonyl propyl,
4- anlllnoc§F56h9PEu?9?“‘5" Qﬁ@PFHSéaFB%h?Ib%nf?ﬁ)abk%ﬁYT?%EE%F%bnylhexyl

--anl |nocar . eh

3- | | |
hencrAoREk ARl BORYh S Mk nBly EaRBRIVL - %p Plbak POSRORIYL PT PPV

Qséb?ﬂﬁ&%y@éh&%ﬁﬁﬁrBﬂ@%kycarbonyl, 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 C4-C, alkyl, such as carbamoyl, methylaminocarbonyl,
ethylaminocarbony;, propylaminocarbonyl, n-butylamino-
carbonyl, pentylaminocarbonyl, hexylaminocarbonyl, dimethyl-
aminocarbonyl, diethylaminocarbonyl, dipropylaminocarbonyl,
dipentylaminocarbonyl, dihexylaminocarbonyl, N-methyl-N-
propylaminocarbonyl, N-methyl-N-tert-butylaminocarbonyl or
N-ethyl-N-pentylaminocarbonyl.

The term "a phenyl(lower)alkoxycarbonyl" includes
phenylalkoxycarbonyl in which alkexy moiety is a straight
chain or branched chain Cy~Cg alkoxy, such as
benzyloxycarbonyl, 2-phenylethoxycarbonyl, l-phenylethoxy-
carbonyl, 3-phenylpropoxycarbonyl, 4-phenylbutoxycarbonyl,
1,1-dimethyl-2-phenylethoxycarbonyl, 5-phenylpentyloxy-
carbonyl, 6-phenylhé¥yloxycarbonyl or 2-methyl-3-phenyl-
propoxycarbeonyl.

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



or a phenyl (1 ower)al kyl ™ includes am no which may be substituted by 1 or 2
of a straight chain or branched chain Cl--C6 alkyl, a straight chain or

branched chain Cl-C6 al kanoyl, a straight chain or branc hai n
(Cl1- 8) al koxy- carbonyl or a phenylal kyl in which alkyl ngg%@eﬂqée’a?m?’

straight chain or branched chain Cl1-C6 al kyl, such as am no, nethylam no,
et hyl am no, propyl am no, t-butylam no, pentyl- am no, hexyl am no,

di met hyl am no, di et hyl am no, di-n- propylam no, di-n--butylan no,

di pentyl am no, dihexylam no, N nethyl-Nn-butylam no,

N- et hyl - N-pentyl am no, N--ethyl-N hexylam no, acetylam no, fornylam no,
propi onyl am no, butyrylam no, pentanoyl am no, hexanoyl am no, N-nethyl -
acetyl am no, N-ethyl-N propionylam no, N nethyl-N butyryl am no,

N-n- - pr Opycl:é%&@E@W|&m2”@§rtyg?LP¥Lé%Q§w&am no,

met hoxycr bonyl ari no,” et hoxy nyl am no ycar bonyl - ani no,

t - but oxycar bonyl am nghe Q@&wlu%yﬁa&hmnub@m&&l G et e 2003 11 e
hexyl oxycar bonyl am no, butoxycarbonyl am no, but oxy-

car bonyl - Namiet hrydeaang bvoyy I ltkylutiox ybacboaYky Nedintyanisng ddraight
t - but oxycar bonyl - N- benzyl am no, benzyl ani no, (2-phenyl- ethyl)am no,

(1- phenyl e¥BAAY) 8% Ry anchashehpipr 6pyFyardt vl - guFtpRsnyAGdiyoan no,

(5 preny| PEARRAONAY, o Sy BEREARS LA TR RS furanone

;?g%‘opﬁr\;‘%ﬁ%m?/ Qgi%%ﬁ):%?gf)gé&}lou afllln%coaqr%%nﬁtb%%l S%Ch as
anilinocarbonylpentyl, 6~ anlllnocarbonylhexyl, 1,1-dimethyl-
2~anilinocarbonylethyl or 2-methyl-3-anilinocarbonylpropyl.

The term “an amino which may be substituted by a

(lower) alkyl, a (lower)} alkanoyl, a (lower) alkoxycarbonyl
or a phenyl{(lowerj)alkyl" includes amino which may be
substituted by 1 or 2 of a straight chain or branched chain
C1-Cg alkyl, a straight chain or branched chain C,—Cg
alkanoyl, a straight chain or branched chain {Cy-Cglalkoxy—
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-
hexylamino, acetylamino, formylamino, propionylamino,
butyrylamino, pentanoylamino, hexanoylamino, N-methyl-N-
acetylamino, N-ethyl~N-propionylamino, N-methyl-N-butyryl-
amino, N—nmpropyl—N*;entanoylamino, N-ethyl-N-hexanoylamino,
methoxycrbonylamino, ethoxycarbonylamino, propoxycarbonyl-

amino, t-butoxycarbonylamino, pentyloxycarbonylamino,



.furanon-5-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 sul fo(l ower)al kyl" includq%isg gak@pg
such

whi ch al kyl noiety is a straight chain or brahched chain

as sul fonethyl, 2-sulfoethyl, 1-sulfo ethyl, 3-sulfopropyl, 4-sulfobutyl,
5-sul fopentyl, 6-sulfo- hexyl, 1,1-dinethyl-2-sulfoethyl or

2-met hyl - 3-sul fopropyl. The term "a-(kdwer) al kyl sul fonyl which may be
substituted by I to 3 of hal ogen atons" includes a straight chain or
branched chain Cl--C6 al kyl sul fonyl which nmay be- substituted by 1 to 3 of
hal ogen atons, such as nethyl- sul fonyl, ethylsulfonyl, isopropylsulfonyl,
n- but yl sul fonyl, pentyl sul fonyl, hexylsul fonyl, trifluoronethyl sufonyl, 2-

f 1 uor oet hyy,s4H, { r o trg=¢— -
fIuorobutylsy+f%ﬁ%%?r%?%ﬁ#%?%%én?é%%ﬁ#?%ﬁ% nyfaﬁronbﬁgfil fxggbtenber 2003

- 29 sul f eaybon gt Hodadaellagiiinbonyl-+ - Bueoﬁyééﬂ@é@%rﬁlé&ﬂﬁl@m ndl N-
2, 3-di bronopropyl sul fonyl. The term"a (| ower) al koxy"'includes a straight
chai n or btapehexychdiony3HNChealzivdapinguchensy hat twxy , ( 2-gtHw®yd— pr opoxy,

i sopropoxy,  butoxy, tert-butox pentyl oxy or hexyloxy. The term"a
(1 ower) al KEMBY) %04 nchRheay et@ﬁfﬂa?@hmchmwmnﬂnmﬁdwm C2- C6

| kanoyl ox such as cet il 0x ( i onyl o but yryl ox i sobutyryl oxy,
gen?a-ynoy OX@h%ﬁyib %%Kﬁﬁ y pggnyTﬁenéyl)am{XByor m3 yry y

phenylhexyl)amino.

The term "a 2(5H)-furanone which may be
substituted by 1 or 2 of halogen atoms" includes 2(SH})-
furanone which may be substituted by 1 or 2 of halogen
atoms, such as 2(5H)-furanon-5-yl, 3,4-dibromo-2{SH)-

. furanon-5-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. 7

The term "a sulfo{lower)alkyl" includes sulfoalkyl
in which alkyl moiety is a straight chain or brahched chain
C1-Cg alkyl, suéh as sulfomethyl, 2-sulfoethyl, l-sulfo-
ethyl, 3-sulfopropyl, 4-sulfobutyl, S-sulfopentyl, 6-sulfo-
hexyl, 1,l—dimethyl-z—sulfoethyl or 2-methyl-3-sulfopropyl.

The term "a (lower) alkylsulfonyl which may be
substituted by 1 to 3 of halogen atoms" includes a straight
chain or branched chain Cy1-Cg alkylsulfonyl which may be.
substituted by 1 to 3 of halogen atoms, such as methyl-
sulfonyl, ethylsulfonyl, isopropylsulfonyl, n-butylsulfonyl,
pentylsulfonyl, hexyisulfonyl, triflucoromethylsufonyl, 2-
fluorocethylsulfonyl, 3-fluoropropylsulfonyl, 4,4,4-tri-

fluorobutylsulfonyl, S5-chloropentylsulfonyl, 6-bromohexyl-



The term"a (lower) al kenyl"” includes a straight chain or branched chain

C2-C6 al kenyl, such as vinyl, allyl, 2-butenyl, 3-butenyl, 1-nethylallyl,

or 2- hexenyl. The term"a (lower) al kynyl" includes S i ght
chain or branched chain C2-C6 al kynyl, such as ethynyl, 25;I %‘?pg?)'Vﬁ?fIMO%

2- pent enyl

2- butynyl,

term"a 2-

(1 ower) al
by phenyl

3-butynyl, 1-nethyl-2-propynyl, 2- pentynyl or 2-hexynyl.
oxo- 1, 3-di oxol enenet hyl which may be substituted by phenyl

kyl" includes 2-oxo- 1, 3-di-oxel enenet hyl which may be substituted
or a straight chain or branthed chain Cl-C6 al kyl, such as (5-

met hyl - 2- oxo- |, 3-di oxol en-4-yl ) net hyl, (5-tert-butyl-2-0x0

1, 3-di oxol

(2- oxo-1, 3-di oxol en-4-yl ) net hyl, (5-pentyl-2-oxo- 1,3-dioxo|en-4-y|)nefhy|,

en-4-yl)nmethyl, (5-phenyl-2-o0xo-1, 3-di oxol en-4- yl)nethyl,

(5~ hexyl - 2 QG dis%giigﬁég!;;ﬁvl'jffc{lwy%pgﬁH*(’ggf?_88§oé S sTPENG 1 or

(5-ethyl - 2-0x0-

‘di 0x0 e

propyl-2-o&qud}Uﬂ&&%ﬁbﬁplgﬁyf&&@ghyl. The term"a
y

2- 0xo0-1, 3-

(1 ower) al

substituted by phenyl

di oxol enene am no which rmay be substituted by phenyl or
kyl" includes Rermxeal;Bwlirgxalirpeget hybagdes ahdcha 1@yt be

such as (5-<hgtihylor brerched 3ehii ox dl ety 41bkpet bythanamone (oxy ,
tert--butyl -2-oxo-1, 3-di oxol en-4-yl) et hyl am no, (5-phenyl -2-

oxo-1, 3-di
(5--pentyl

SEOOHY- 14 BFCPREY hyl PR IRPOXY2- HREOKY 3- HE B OPEFORY \PYHEY Ig¥ B no,

E?' é&&36§&Qioxolen-4-y|)nethy|-

‘The term "a (lower) alkanoyloxy" includes a
straight chain or branched chain Cy~Cg alkanoyloxy, such as
acetyloxy, propionyloxy, butyryloxy, isobutyryloxy, penta-
noyloxy or hexanoyloxy.

| The term “a (lower) alkenyl" inpludes a straight
chain or branchedlchain C,—Cg alkenyl, such as vinyl, allyl,
2-butenyl, 3-butenyl, l-methylallyl, 2-pentenyl or 2-
hexenyl.

The term "a (lower) alkynyl" includes a straight

chain 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 C1-Cg alkyl, such as (5-
methyl—-2-oxo-1,3-dioxolen-4-yl)methyl, (5-tert-butyl-2-oxo-
1,3=dioxolen-4-yl)methyl, (S5-phenyl-2-oxo-1,3-dioxolen-4-
yl)methyl, (2-oxo-1,3-dioxolen-4-yl)methyl, {(5-pentyl-2-oxo-

1,3—dioxolen—49yl)methyl, (5-hexyl—2-oxo—l,3—dioxoleﬁ~4-yl)—

The
or

a

or a straight chain or branched chain Cl-C6 al kyl,

a



am no, (5-hexyl--2-o0xo0-1, 3-di oxol en-4-yl)nethyl am no, (5-

et hyl - 2- oxo- 1, 3-di oxol en-4-yl ) net hyl am no, or (5-propyl-2-

oxo-1, 3-di oxol en-4-yl ) met hyl am no. The term "a cycl oal kyl grd no" in es
C3-C8 .cycloal kyl am no, such as cycl opropyl am no, cycl obai%ﬁpg?ﬂ"fﬁ%aogg

cycl opentyl am no, cycl ohexyl am no, cycl oheptylam no or cycl ooctyl am no.
The term"a (lower) alkylthio" includes a straight chain or branched chain
Cl-C6 al kylthi o, such as- nethylthio,- 8bhylthio, propylthio, isopropylthio,
butylthio, tert butylthio, penthylthio or hexylthio. The term "a phenyl

whi ch may be substituted by 1 to 3 of substituents selected fromthe group
consisting of a (lower) al koxy, a hal ogen atom and hydroxy on phenyl ring"

i ncl udes phenyl which nmay be substituted by 1 to 3 of substituents

sel ected ffRJNe GH-QURGABSLSLLAT30k; Dj € 4003 ; 3 _ straight
chain or bran@%ed(chainyC1-C6 alggxyélgxéégﬁg% g%%%ﬁ%hé“ﬁ éroxy on phenyl

ring, suchmpiirayxo4-medhexyienhenyl jndeyhoxyphenyl, 2-propoxyphenyl,
4- n- but oxyphenyl , 3-pentyl oxyphenyl, 2-hexyl oxyphenyl ,
3, 4- di met hoxyphenyl ,The? t4r6- t'ai BevkoxypBedibdxoleddmertoplariylo, which
4-f| uorophenyl, 3- chl orophenyl, 4-chiorophenyl, 4-bronophenyl,
2-i odopheMAY, Pe sihsitiiitysedphanphengleor def (lerpheiiyl '3 iacdufraorophenyl
AR TR e T R R
2-f1 uor o- 45 MO RE W 2 1 4RY AHAXKPBEMY L andhed chain Cy-Cg alkyl,
such as (5-methyl-2-oxo-1,3-dioxolen-4-yl)methylamino, (5-
tert-butyl-2-~oxo-1,3~dioxolen~4-yl)methylamino, (S5-phenyl-2-
oxo—l,3-dio£olen—4—yl}methylamino, {2-oxo-1,3-dioxolen—4~
yl)methylamino, (S5-pentyl-2-oxo-1,3-dioxolen~4-yl)methyl-
amino, (5-hexyl-2-oxo-1l,3-dioxolen-4-yl)methylamino, (5-
ethyl-2-oxo-1,3-dioxclen—~4~-yl)methylamino, or (S-propyl-2-
oxo-1,3~dioxolen—-4-yl)methylamino.

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

The term "a (lower) alkylthio" includes a straight
chain or branched chain C;-€¢ alkylthio, such as methylthio,
ethylthio, propylthio, isopropylthio, butylthio, tert-
butylthio, penthylthio or hexylthio.

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

includes phenyl which may be substituted by 1 to 3 of

substituents selected from the group consisting of a



hydr oxyphenyl, 4-hydroxyphenyl, 2,3-dihydroxypheny|, 2, 4-di -- hydroxyphenyl
or 2,4,6-trihydroxyphenyl. The term"a (lower) al kyl which may be

substit ut ed by a hal ogen atom a (| ower) al kanoyl oxy or tpgg er 200

i ncludes, in addition to the above-nentioned (| ower) alkyl, ?ra ﬁt
chain or branched chain Cl-C6 al kyl which is substituted by 1 to 3 of
substituents selected fromthe group consisting of a hal ogen atom a
straight chain or branched chain C2=CBl at kanoyl oxy or hydroxy, such as
hydr oxynet hyl , 2-hydroxyethyl, 1-hydroxyethyl, 3-hydroxy- propyl,

4- hydr oxybutyl , 5-hydroxypentyl, 6-hydroxyhexyl, -3- chloropropyl,
bromonet hyl , 2-fluoroethyl, 4-chlorobutyl, 3- fluoropentyl, difluoronethyl,
2, 3-di chl orohexyl, 2,2,2- trifl.uoroethyl, trifluoromethyl,

acety|OXy@&&EﬂghtzthﬁﬁﬁpanML9K¥ﬁEBVéha§%tﬁnéﬂ é¥ﬁ$&§0p¥|h logen
4- pent anoyl oxybutyl, 5- hexanoyloxypentyl, cet yl oXyhexy F

pr opanoyl etymretamd hyBrSept enbphe@PD3r ing 3 sdichlaCphyh lyehhMEthox -
2- acetonIémghyl or 2--hexanoyl oxyethyl. The compounds of the present
i nvent i on BESenyie éb@@éogeneﬁarlfo?ﬂnt@pﬁﬂﬂphﬁnylbe4pmepatedybyeu9n|ous

processes and pre{erably Ere ared, for exanple, by the processes as shown
in the foll EYEOEBHL s c Pehesylax pinstivers 2093mEtBSXYPFEaEﬂuon

scheme- I]2 345H%%9%% %%kgghenyl 2-fluorophenyl, 4-fluorophenyl, 3-
chlorophenyl, 4-chlorophenyl, 4-bromophenyl, 2-iodophenyl,
2,4-difluvorophenyl, 2,6-difluorophenyl, 3,4—difluorophenyl}
2,5~-difluorophenyl, 2,4-dichlorophenyl, 2,6-dibromophenyl,
2,4,6-trifluorophenyl, 3,4,6-trichlorophenyl, 4-fluoro—-2-
methoxyphenyl, 2-fluoro-4-hydroxyphenyl, 2-hydroxyphenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 2,3-dihydroxyphenyl, 2,4-di-
hydroxyphenyl or 2f4,6—trihydroxyphenyl.

The term "a (lower) alkyl which may be substituted
. by a halogen atom, a (lower) alkanoyloxy or hydroxy"
includes, in addition to the above-mentioned (lower) alkyl,
a straight chain or-branched chain C1-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 Cy—Cg alkanoyloxy or hydroxy, such as
hydroxymethyl, 2-hydroxyethyl, l-hydroxyethyl, 3-hydroxy-
propyl, 4—hydroxybutyl, S5-hydroxypentyl, 6-hydroxyhexyl, 3-
chloropropyl, bromomethyl, 2-fluoroethyl, 4-chlorobutyl, 3-
fluoropentyl, difluoromethyl, 2,3~dichlorchexyl, 2,2,2-
trifluorcethyl, trifluoromethyl, acetyloxymethyl, 2-
propionyloxyethyl, 3-butyryloxypropyl, 4-pentanoyloxybutyl,

5-hexanoyloxypentyl, 6-acetyloxyhexyl, propanoyloxymeéhyl,



[2] RSCH2000R6 [4] N, [5] 1) Reroval of R5, 2) OR8 R7-CUIl '"NOR9 [6]
RLI-NH2 [8] [9] [7] [3] COOR6 COOR6 Cyclization NHRL COOH [la] [la'] 1

Sept enber 2003 - 34 wherein R, R2, R3 R4 and X are as dgfd R2
is a halogen atomor the R2 group (R2 is as defined above?,éeﬁgg}’@&%&gﬁaroup
of the fornmula: -CORLO (wherein Rois a (lower) alkyl) or a group of the
formula: -COORIi (wherein Rl is a (lower) alkyl), R6 is a (lower) alkyl,
R7 is a group of the R12 (wherein RLl2Z2anrd R13 are each a (| ower)

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 prepared, for example, by the’

processes as shown in the following reaction schemes.



formula: -N~R1 3 alkyl) or a (lower) alkoxy, X2 and X3 ate each a hal ogen
atom R8 and RO are each a (lower) al kyl. The hal ogenati on of the conpound
[2] is carried out by reacting with a hal ogenating agent . nce
or absence of a solvent. The solvent includes aromatic hfd%%ﬁg@ggggﬁg such
as benzene, toluene and xyl ene, hal ogenated hydrocarbons such as

di chl oronet hane, chloroform and carbon_ tetrachloride, ethers such as

di oxane, tetrahydrofuran and diethyl ether, dinethylfornmam de (DW),

di met hyl sul foxide (DVBO), and the |ike. The hal ogenati ng agent may be any
conventional hal ogenating agents which can convert hydroxy in carboxy
group into a halogen atom and includes, for exanple, thionyl chloride,
phosphorus_oxych| ori de, phqsphorus oxybrom de, phosphorus pentachl ori de,
phosphorus{R%%ﬁ?%ﬁﬁ(ﬁﬁqﬁEeiiﬂd the like. The anounts of the conpound [2]

and the halogenaﬁing agent are not particularly'liqated, but,in case of
usi ng no sol vent, the hal ogenating-agent is wusually used in a | arge excess

amount, and §n ease @or!Si ng a solvent, the hal og agent is usually
ber 2003 - g3iagenabbypt of at ak
he conmpound 2] g J

used in an 1 $ t 1 nmole, preferably 2
jn‘ixtzed either, but the

to 4 noles,_p tion tenperature and
the reactkdn pe %

reaction is usuakly carried out at a tenperature &~ fromroomtenperature
to around 100C {g{ about 30 mnutes to about 6 qu{s.

R2CH,COOR® {4] X C-CH
2 ~ 6
5 COOR
2! 2
R X
&3
[5]
0
r* |l
5 6
1) Removal of R X C COOR
2) or8 >
y 2! 2 CH
RY-CH{_ R X
OR? R3 [
(6] | R
[7)
. 4 2
1 R | P o
R™-NH, [8] X c. . COOR Cyclization

-~




The reaction between the conmpound [3] and the conmpound [4] is carried out
in a suitable solvent in the presence of a basic conpound. The sol vent
used in the reaction may be any conventional solvents unl jwe
any undesirable effect on the reaction, and includes, for1g§§ﬁégﬁg}édJ§ter
ethers such as diethyl ether, dioxane, tetrahydrofuran, nDnoegne and

di gl yne, al cohols such as nethanol, et hanol and i sopropanol, aromatic
hydrocarbons such as benzene, tol uene34nd xyl ene, aliphatic hydrocarbons
such as n--hexane, heptane, cycl ohexane and ligroin, am nes such as
pyridi ne and:-N, N-di met hyl ani | i ne, hal ogenated hydrocarbons such as

chl orof orm dichl oronet hane and carbon tetrachloride,.aprotic polar

sol vents such as DMF, DMSO and hexanet hyl phosphoram de (HWA), and a

m xture ofyidiese 0 went &3 Eﬂealaaswaeeﬁneuaéffm oysse N g fLagi on
i ncl udes inorganic bases such as netallic sodium netallic pot assi um

netal | i ¢ reghegdnin taodirurabey @@ deoupodRENE 8Nk dede SDek & Nty pxireke, i s
pot assi um hydr oxi de, sodi um car bonat e 0 potassiun1f€rbonate and sodi um
hydr ogen @rm ef rhdtealforaudehog08S Os iwhe aeis ot Uind sres hideex and sodi um

ethyl ate, Sept enber 2003 - 36 and organlc bases such as ﬁ%fidjne,
pi peri di né® 'ﬁ’bf hdh e, 9T A &fhfFhgnitrea™ana: N'ﬂp@l‘met R ens T THe & eacti on

is usuall e t, at.ga .t e ratur Q around OC to rqund 150C,
preferablyy%ééggiuékf lac olgrgﬁ &°f562 EF% out® 0?59 %” 5%§it hours.

The conpound [4] is /;ugﬂz y used in an anount of at Ieast 1 nol e,
preferabl yfdrmuia: \\\ 13 {wherein rR12 and Rl? are each a (lower)
R

alkyl) or a (lower) alkoxy, x2 and ¥3 ate each a halogen
atom, R8 and R are each a (lower) alkyl.

The halogenation of the compound {2] is carried
out by reacting with a halogenating agent in the presence or
absence of a solvent. The solvent includes aromatic hydro-
carbons such as benzene, éoluene and xylene, halogenatéd
hydrocarbons such as dichloromethane, chloroform and carbon
tetrachloride, ethers such as dioxane, tetrahydrofuran and
diethyl ether, dimethylformamide (DMF), dimethyl sulfoxide
(DMSO), and the like. The halogenating agent may be any
conventional halogenating agents which can convert hydroxy
in carboxy group into a halogen atom, and includes, for
example, thionyl chloride, phosphorus oxychloride,
phosphorus oxybromide, phosphorus pentachloride, phosphorus
pentabromide, and the like. The amounts of the compound [2]
and the halogenating agent are not particularly limited,
but,. in case of usiﬂé 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



to 2 noles, per 1 nole of the conpound [3]. The basic conpound is usually
used in an anmount of at least 1 nole, preferably | to 2 noles, per 1 nole

of the compound (3]. The conpound (5) wherein R5 is the s]olee!
formula: -CORLO is subjected to the reaction for renoval Jf tﬁﬁbéﬂgﬁg:

-COR10 in a suitable solvent in the presence of a basic conpound. The
solvent. used in the reaction-includes, for exanple, ethers such as

di ethyl ether, dioxane, tetra- hydrofufan; nonoglyne and diglyme, aromatic
hydr ocarbons 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 HWPA, and the |ike. The basic conpound includes ammoni a gas,
aqueous ammoni a, ammonium salts such as amoni um chl ori de, primry or
secondary anmouwes sficdt Asaslthy! aslag, poé et i naand ndlieRsr pdir-ng, and the
| i ke. The reaction is usually carried out at a tenperature of from around
0C to ar ouneld 59T, thy efampeing {2dm r Do tenpeiat Wenger aanoendnd0@Ge. f or
about 1 to about 20 hours. 1 Septenber 2003 - 37 The conpound [5) wherein
R5 is a grotfFoton mRer sy ol &imecooRiACt sPaifpj@tiasd vt d imtidedegdthen f or

removal of h roup:. .-COORL1 in,an aquepus solution in the presence of

an acid ca?%#ygﬁg ﬁ?é?%iﬁnd18af3P§%?yu§%Hr*?§1?ﬂf FéhéiiHﬁqurﬁéﬂﬁBegfnineral
act ds suche Asm SRR cazkdeodlloudd! IHIC AF dodld B gaRLEaCT ds such
as p-toluenesulfonic acid. The. reaction Is usually carried out at a
tenperat ureo 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
feactiOn may be any conventional solvents unless they give
any undesirable effect on fhe reaction, and includes, for
example, water, ethers such as diethyl ether, dioxane,
tetrahydrofuran, monoglyme and diglyme, alcohols such as
methanol, ethanol and isopropanol, aromatic hydrocarbons
such as benzene, toluene and xylene, aliphatic hydrocarbons
such as n-hexane, heptane, cyclohexane and ligroin, amines
such as pyridine and N,N-dimethylaniline, halogenated
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, po;assium hydroxide, sodium carbonate,
potassium carbonate and sodium hydrogen carbonate, metal

alcoholates such as sodium methylate and sodium ethylate,



of fromaround OC to around 150C, preferably fromroom tenperature to
around 100C, for about 1 to about 20 hours. The reaction between the
obtai ned R5 group-renoved conpound and the conpound [6] i, s..carrie t in
a suitable solvent. The solvent enployed in the reaction1§%§€%gb%ﬂ§ﬁg
solvents which are used in the above-reaction for the renmoval of the R4
group in addition to anhydrous (lower) al kanoic acid such as acetic
anhydride. The reaction is wusually cafBbied out at a tenperature of from
around 0OC to around 200C, preferably fromaround OC to around 150C, for
about 0.5 to about 10 hours. The conound [6] is usually wused in an

equi nol ar to | arge excess anount, preferably in an equinolar to 2 tines
nol ar anount based on the conmpound [5]. In case of using a conpound [ 6]

wher ei n .R72h8 arﬂéhgwas@é. kQyoh HOYRr ikRRe" CAELL PIGIRY, ﬁﬁqmbﬁr@”i ed out
by using acid anhydrides such as acéetic anhydride as a solvent as well as

the above- aehéthpeanSod vemd N al-dikethgipaiaibee ofhé resaeyiwmdHC to around
200C, preferably fromaround OC to around 170C. 1 Septenber 2003 - 38 The
reacti on beswedhyt hercoepoerid t7]a dredpere tucenpdubidorfi réawsnd 490 db out in a

suitabl e sol vent. The solvent enployed in the reaction nmay be any
convent i onaFougg| Yaftis- Lﬁ)ﬂ%%%ratq& Eg‘?%%ﬁ?“ﬂn@le%i A WS d3 6 t he

R B e A e i

monogl yme godadh 9! ¥8Bd in an amount of at least 1 mole, preferably 1
to 2 moles, per 1 mole of the compound [3]. The basic‘
compouﬁd is usually used in an amount of at least 1 mole,
preferably 1 to 2 moles, per 1 mole of the compound [3].

The compound [5] wherein R® is the group of the

formula: ~CORM? is subjected to the reaction for removal of
the group: -cor!? in a suitable solvent in the presence of a
basic compound. fhe solvent ﬁsed in the reaction-includes,
for example, ethers such as diethyl ether, dioxane, tetra-
hydrofuran, monoglyme and diglyme, aromatic hydrocarbons
such as benzene, toluene and xylene, aliphatic 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, agqueous ammonia,
ammonium salts such as ammonium chloride, primary or
secondary amines such as ethylamine, diethylamine and
piperidine, and the like. The reaction is.usually carried
out at a temperature of from around 0°C to around 150°C,
preferably from rooé.temperature to around 100°C, for about

1 to about 20 hours.



aromati ¢ hydrocarbons such as benzene, 'toluene and xylene, aliphatic
hydr ocar bons such as n--hexane, heptane, cyclo- hexane-and |igroin,

hal ogenat ed hydrocarbons such as chloroform nethylene chlQri ar bon
tetrachloride, aprotic polar solvents such as DVF, DMSO gﬁ%&ﬁ%gﬁgqﬁﬁ§ t he

| i ke. The reaction is usually carried out at a tenperature of from around
0OC to around 150C, preferably fromroom tenperature to around 100C, for
about 0.1 to about 15 hours. The compddnd [8] is usually used in an anount
of at least 1 nole, preferably 1 to 2 noles, per 1 nole of the conpound
[7]. In the reaction, a basic conmpound may optionally be added. Such basic
conpound may be any basic conpounds which are used in the above reaction
bet ween the conpound [3] and the conpound [4]. The cyclization of the
conmpound [9] is carrfkd ootipound { Suikhaltle@ nsaPvest ai groip Pf egence of a
basi ¢ conmpound. The solvat enpl oyed in the reaction nay be any
convent i on&Prmydpyen€QORNI ek autsheakiede tanyhendestt abh efef f xenowl tdfe
reaction, apd includes y exanpl e, ethers such as_diethyl 1 Septenber

f
2003 - 39 “BfhEFOUHF oXSPREY &Y RVEGEn SoABRGPY AR BRE BT YTSARE of
ali phatic Qxdagggr Qgeghfy@.h aﬁ,e“-a%%ﬁﬂgc%itaﬁeggﬁpgﬁsggnagggggé%%ihoa,l ogenat ed

hydr ocar bons su as chtoroform ~ et hylen _
tetrachl oride) uAREOhE e PRl ci BOINRM $sSHGRABEnPNFi ¢ D&?%a&% HVPA, and the
nc

| i ke. The basic conmpound enployed in the“reaction | udes 1 norgani ¢ bases

such as nekallfue isodeud) &®d adddahiROta’SFsUBchOdEUP+toluenesul fonic
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 reaction for the
removal of the R? group in addition to anhydrous {lower)
alkanoic acid such as acetic anhydride. The reaction is
usually carried out at a temperature 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 molar amount based on the compound
{5]. 1In case of using a compound {6] wherein R’ is a
(lower) alkoxy group, the reaction may also be carried out
by using acid anhydrides such as acetic anhydride as a
solvent as well as gﬁe above-mentioned solvents at.a
temperature of from around 0°C to around 200°C, preferably

from around 0°C to around 170°C.



hydri de, sodi um am de, sodi um hydroxi de, potassium hydroxide, sodium
carbonat e and potassi um carbonate, netal al cohol ates such as sodi um

nmet hyl at e and sodi um et hyl ate, organic bases such as

1, 8-di azabi cycl o[ 5. 4. 0] undecene-7 (DBU), N—benzyltrinethyﬁ%ﬂ%%wpﬁ&%oos

hydr oxi de and tetrabutyl- ammoni um hydroxi de, and the |ike. The reaction is
usually carried out at a tenperature of fromaround 0OC to around 200C,
preferably fromroomtenperature to ard®nd 1500C, for about 0.5 to about
15 hours. The basic conpound is usually wused in an anount of at least 1
nol e, preferably 1 to 2 noles, per 1 nole of the conmpound [9]. The

hydrol ysis 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 sodi um hydrené desad?Qloas bk Uk 8Y 09X dispdiaid Um NYHOXile or
pot assi um carbonate, a mneral acid such as sulfuric acid, hydrochloric

aci d or nitempoasdd(8 brisaragrdadi outicinl & umhi ek lacsiliveaci d e ar omat i ¢
sulfonic acids, in a solvent includingowater, al cohol s such as nethanol,
et hanol an8°1¥80t ppBpkisid ietdresesatomsnay domnumpiathionstthy| ket one,

| Septenber 2003 -- 4 0 hers . such as dioxane and et hyl ene gl ycol diethyl
et her, ac%’f’?‘ée%? MBS TN ghEet ﬂ%}’e‘b‘Féesﬁf?q]eedc?ﬁ § s‘”hs’-%%ﬂ ly carried

out at a tednetabh! Gt {JANHLROMLPIBELALL © Ji0oRlotng, 4006 pref erably
nperature to aroun C abou '} ¢ Hoout® 30 hours. By

the reacti mBrhahb®f Cetady0dunaedrbpanSOMPOMKEd Ifudh as diethyl
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 hydrocarbons such as
chloroform, methylene chloride and carbon tetrachloride,
aprotic polar solvents such as DMF, DMSO and HMPA, and the
like. The reactién 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 0.1 to about 15
hours. The compound [8] is usually used in an amount of at
least 1 mole, preferably 1 to 2 moles, per 1 mole of the
compound [7]. 1In the reaction, a basic compound may
optionally be added. Such basic compound may be any basic
compounds which are used in the above reaction between the
compound [3] and the compound (4]).

The cyclization of the compound (9] is carried out

in a suitable solvent in the presence of a basic compound.
The solvent employed‘in the reaction may be any conventional

solvents unless they give any undesirable effect on the

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



[ Reaction Schenme-111 [Ib] [Ib'] COOR 14 wherein Rl, R2, R3, R4 and X are as
defi ned above, X4 is a halogen atom and R14 is hydrogen atom or a group of
the formula: OCORL5 B/ (wherein R15 and R16 are each an q%%yk%a \ 16
For conducting the reaction between the conpound [Ib] and 't & Wﬂ [11],
bot h conpounds are used in a wde range of ratio, and the conmpound [11] is
usual ly used in.an anmount of at least 1 nole, preferably about 1 to about
5 noles, per 1 nole of the conpound [+ 9 -The reaction is carried out in an
i nnert sol vent, which includes, for exanple, water, alcohols such as

nmet hanol , et hanol, isopropanol, butanol, anyl al cohol and isoanyl al cohol,
1 Septenber 2003 - 41 - aronmatic hydrocarbons such as benzene, toluene and
xyl ene, ethers such as tetrahydrofuran, dioxane and diglyne,

di net hyl ac i de q; hy .dons, he |ike and
o it o FloRxie asian ooy Bek : M o M, HORKGR gt "aRE. afgfymd 10 The0)

HWPA, and g iRy hialrbdapBons Thech eacti-gRxanY , ahsprhRe Cakdi ed out in the
presence of an acid-renoving agent, including inorganic carbonates such as
ligroin, halogenated hydrocarbons such as chioroform,
methylene chloride and carbon tetrachloride, aprotic polar
solvents such as DMF, DMSO and HMPA, and the like. The
basic compound employed in the reaction includes inorganic
bases such as metallic sodium, metallic potassium, sodium
hydride, sodium amide, sodium hydroxide, potassium
hydroxide, sodium carbonate and potassium carbonate, metal
alcoholates such as sodium methylate and sodium ethylate,
organic bases such as 1,8-diazabicyclo([5.4.0]undecene-7
{DBU}, N-benzyltrimethylammonium hydroxide and tetrabutyl-
ammonium hydroxide, and the like.‘ The reaction is usually
carried out at a temperature of from around 0°C to arcund
200°C, preferably from room 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 1 to 2
moles, per 1 mole of the compound [9].

The hydrolysis of the compound [la] can be carried
out under the conditions of conventional hydrolysis, for
instance, in the presence of a basic compound such as socdium '
hydroxide, potassium hydroxide, barium hydroxide or
potassium carbonate, a mineral acid such as sulfuric acid,
hydrochloric acid o; nitric acid, or an organic acid such as
acetic acid or aromatic sulfonic acids, in a solvent

including water, alcohols such as methanol, ethanol and iso-

propanocl, ketones such as acetone and methyl ethyl ketone,



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 potas iqm
fluoride-nay al so be added to the reaction mixture. The reactfgRe;z003
usual ly carried out under a pressure of from1l to 20 atm, preferably from
1 to 10 atm, at a tenperature of fromroomtenperature to around 250C,
preferably fromroomtenperature to ardurmd 200C, for about 10 minutes to
about 30 hours. The compound (I b'] wherein R14 is a group of the formula:
OCOR15 OCOR16 can be converted into the correspondi ng conmpound (Ib']
wherein R14 is hydrogen atomby treating the former conpound wth an acid
or a base to deconpose the chel ate conpound. The acid enployed in the
reaction igxHdidesuBhnakaliidshfe aRdCoRFl eI ids edblyd aBdesyl furic
acid, and organic acids such as acetic acid and p-tol uenesul fonic acid.
The 1 Septesrdidrc 20038 ,- o42a hastueaptioyesbfin tlhe reactiion ischede$lm neral
bases such as sodi um hydroxi de, potassium hydroxide, sodi um hydrogen

car bonat e, ca¥oti®ssiank ﬁydlao‘g'eﬁpeaagﬁﬁ%u%f P oroessitempesatbsrate, and

organi ¢ bases s triethyl am ne. The reaction favorabl rqQceeds at a
Cenper at UrF N A o BRE T SHEBLY EF b I G HE e n y FHBTEr ound OC 1o
around 10QGecTheqs, agidt0h.1Necb256, Y0 R HREd i) R e2TRYRL 8, at

there is produced the compound {la'].

[Reaction Scheme-II]

4
R o
coor*® RZE  [11] coor 2
| S |
2 N
R I
r3 R!
{1b] (1b*]

wherein Rl, Rz, R3, R4 and X are as defined above, x4 is a

halogen atom, and R4 is hyﬁrogen atom or a group of the
formula:
15
R
00 . plS 16
B (wherein R and R are each an alkyl).
N ocor?6

For conducting the reaction betwegn the compound
{1b] and the comound [(11], both compounds are used in a wide
range of ratio, and the compound [11] is usually used in an
amount of at least 1 mole, preferably about 1 to about 5
moles, per 1 mole of the compound [lb). The reaction is
carried out in an in;ert solvent, which includes, for

example, water, alcohols such as methanol, ethanol,

isopropanol, butanol, amyl alcohol and iscamyl alecohol,



| east 1 nole, preferably 1 to 10 noles, per 1 nole of the starting
conpound. (Reaction schene- I ] R4 COON R17X5 [12] | | | -Z 1 _

R31 111311 R (CH) n R (CH)n R[lc] [Id] wherein Xqé%;meﬁ?%
IS an

are as defined above, either Z or Wis -CH2- and the othe

integer of 1 to 3, R17 is a (lower) alkyl; a cycloalkyl; a
phenyl (I ower)al kyl in which phenyl rlqghgay be substltuted by a (I ower)

al koxy, nitro or am no; a phenyl whith Yy be substituted by a hal ogen
atomor a (lower) alkyl which may be substituted by 1 to 3 of hal ogen
atons; a pyridyl; a (lower) alkyl having 1 to 3 of substituents sel ected
fromthe group consisting of hydroxy, an am no which nmay be substituted by
1 or 2 substituents of a (lower) alkyl, a (lower) alkanoyl, a 1 Septenber

2003 - 4 3 araydlienlbgdroeardobkosech as Kexysatdorydluene( laoder)ylahkoxy and
ethers such as tetrahydrofuran, dioxane and diglyme,
dimethylacetamide, DMF, DMSO, HMPA, N-methylpyrrolidone, and
the like and a mixture thereof. Among these solvents, the
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 carbodonates such as
sodium carbonate, potassium carbonate,.sodium hydrogen
carbonate and potassium hydrogen 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 reaction is usually carried
out under a pressure of from 1 to 20 atm., preferably from 1
ko 10 atm., at a temperature of from room temperature to
around 250°C, preferably from room temperature to around
2005C, for about 10 minutes to about 30 hours.

The compound [1b'] wherein R4 is a group of the

formula:
15
OCOR
"Bcizj
ocorl6
can be converted into the corresponding compound [1b']
wherein R14 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



a hal ogen atom a (lower) al kanoyl which may be substituted by 1 to 7 of
hal ogen atons; a (lower). al kenyl carbonyl having 1 to 3 of substituents
selected fromthe group consisting of a hal ogen atom and car bpoxy.

(1 ower) al koxycarbonyl; an am nocarbonyl which may be suB@?ﬂ%ﬁPgﬁ¥§§%a
(lower) alkyl; a phenyl (lower)al koxycarbonyl; an am no(l ower) al kanoyl
which may be substituted by a phenyl (I ower) al koxycarbonyl; a (I ower)

al koxycar bony! (1 ower)al kyl ; a carboxy@2ver)al kyl ; an

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

al kenyl or a (lower) alkynyl, X5 is a halogen atom and either Z° or W is
-CH2- and the other is -NRL7. The reaction between the conpound [Ic) and
the conpbasd ekployedcanrties idctior isdltabkensotyventbaded hawcprasence of
a hydrogen hal i de-renovi ng agent. The solvent includes water, alcohols
such as neCdansl hydrhahoe . apetassiomr dydroxidket sp@bus uehd gercet one and

met hyl ethyl ketone, ethers such as diethyl ether_and di oxane, aromatic
hydr ocar b§REPORG easPRERS BHET R MRAFE SRIPRPREACANAMRPEHES YR ke, The

hydr ogen | i de-renoving_agent i.ncludes inorganic ses such,as sodi um

hydroxide?gﬁggggggdnﬁﬁgd?B ?Eﬁf Qﬁﬁﬁﬁu%W§§r88n Fée%%gf %%%%3i3%¥%arbonate,
al kal i ne ff%%%'t%_o%”%_ﬁvé%abﬁf%%@é&% RA! aS kPl r 80 OT 9ANE CoPaSRRupY'Ch as
pyridine and piperidine. 1f necessary, copper powlers, copper halides 1

Sept enber 02Q0% o a44un8UTH(OBS, CORRIr NG deofil apbiad | ec nied adrdiald des suc

s 100°C. The acid or the base may be used in an amount of at |
least 1 mole, preferably 1 to 10 moles, per 1 mole of the
starting compﬁund. |

{Reaction scheme-III]

4 0 rRY o
X coo RY7x> [12) X COOH
S
I | N |
%\ /y N ‘Y }q N
3| 3
[1lc] [14]

wherein X, Rl, 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,
R17 is a (lower) alkyl; a cycloalkyi; 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
1 to 3 of halogen atoms; a pyridyl; a (lower) alkyl having 1
to 3 of substituents selected from the group consisting of

hydroxy, an amino which may be substituted by 1 or 2

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



sodi um i odi de and potassiumiodide may al so be enployed. The conpound [12]
Is usually used in an equinolar to |large excess anmount, preferably 1 to 3

noles, per 1 nole of the conmpound [1c]. The reaction is ally carried
out at a tenperature of fromroomtenperature to around %%@ferx?ﬁrgogbably.

fromaround 50C to around 120C, for about 1 to about 12 hours. [Reaction
schenme - 1V] [lc] COON [le] wherein R, R3, R4, Z, W n and X are as
defined above, R18 and R19 are each hytfk 6gen atomor a | ower alkyl, and
either RI8 Z'' or W' is -CH2- and the other is -NNCH 19 R The reaction
bet ween the conpound [l c] and the conpound [13] 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, 1 Septenber
2003 - 45 cgttohdbkgisuehaapldmé hprolkoBidmmoehyandai $0pRePANDLkot P4

al kanoi ¢ acids such as formc acid and acetic acid, ethers such as

di oxane, deehhAybgenhakomdi gl fheveand altanmyldwbiichamay he opwls i tiytrdcar bons
such as benzen, xylene and toluene, and the like. The reduci ng agent

i ncl udes fB¥nictacidef BrkagemeatRsi driiQwes)i aékeari nareenyl s tindf

formc aCiq to 3 of substituents selected from the group consisting of
a halogen atom and a carboxy; a (loﬁer) alkoxycarbonyl; an
aminocarbonyl which may be substituted by a (lower) alkyl: a
phenyl(lower)alkoxycarbonyl; an amino({lower)alkanoyl which
may be substituted by a phenyl(lower)alkoxycarbonyl; a
(lower) alkoxycarbonyl(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 either Z' or W' is -CH,- and the
other is -NrR17.

The reaction between the compound [lc]l and the
compound [12] is carried out in a suitable solvent in the
presence of a hydrogen halide-removing agent. The solvent
includes water, alcohols such as mefhanol, ethanol and
isopropancl, 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 potasgium carbonate, alkaline metals such as
sodium and potassium, and organic bases such as pyridine and

piperidine. If necessary, copper powders, copper halides



such as sodium formate, reducing agents for hydrogenation such as sodi um
bor ohydri de, sodi um cyanoborohydride and |I|ithium alum num hydri de,

catal ysts for catalytic reduction such as paIIadlun1bIacH %ﬁ%¢é§y

carbon, platinum oxide, platinumblack and Raney nickel, "an I"'Ke.
case of wusing formc acid as the reducing agent, the reactlon is wusually
carried out at a tenperature of fromroom tenperature to around 200C,
preferably fromaround 50C to around %#30C, for about 1 to about 10 hours.
Formic acid is preferably used in a | arge excess anount to the conpound
[lc]. Besides, in case of using a reducing agent for hydrogenation, the
reaction is usually carried out at a tenprature of fromaround -30Cto
around 100C, preferably fromaround OC to around 70C, for about 30 m nutes
to about &acmowssCo'prb@rrie@mrdewgua&qmalllﬁeulﬁa@uyhyﬁf&eé Ns@dh Adrount of
froml to 20 noles, preferably from1l to 6 noles, per 1 nole of the
conpound [ koRiumln 1od$éeoandjspcrtgadsaiuh'n dmﬂaﬂunmaynmhydrbdeerqsldﬁ&lr educi ng
agent, a preferable solvent includes ethers such as diethyl ether,

di oxane, t&hearpapeunds {tah Jeﬁwdi%i@lyrmseér e ceqytnobar Homslanah as
benzene, tol uene_and e. In case of using a 1 Septenber

2005 1o eXeratrafonaly BishsrARI Y datet PofiolPhe Pencl BTG Dhcha | |
car i ed outqiaighaa gl CoRfl RERAUGE 9L, LEQM Py ALARE Yoo REGESHT €, 1 0 20

atm, preferabl rom ordi nary pressureée emmrmureof
from -30C tt@mb@Q@tuPéeéﬁrﬁmm’ rcfd’nprﬂeglge‘irgtﬁgg £605rdud® dFodurs. The

catal yst is
preferably. from around 50°C to around 120°C, for about 1 to

about 12 hours.

[Reaction scheme - 1IV]

r4 o
X COOH rY8cor!® [13)
7. | >
N
/ 3 '
(CHy)n - R 41
[1lc]
Y o
X COOH
gt |
W' \N N
/" ®3 I
(CH,)n R
[1lel

wherein Rl, R3, R4, Z, W, n and X are as defined above, rl8
and R19 are each hydrogen atom or a lower alkyl, and either

P
R0,

Z'' or W'' is —CH2— and the other is -N-CH

The reaction between the compound [1lc] and the
compound [13] is carried out in the presence or absence of a
solvent in the presence of a reducing agent. The solvent

employed in the reaction includes, for example, water,



usual Iy used in an amount of fromO0.1 to 40% by weight, preferably.. from
0.1 to 20% by weight, of the conpound [lc]. The conpound [13] is usually
used in an amount of at Jleast 1 nole, preferably 1 nole tl%a I refqezoﬁﬁcess
anount, per 1 nole of the conmpound [Ic]. In the reaction scC &er% , e
starting conmpounds of the fornmula [2] are novel or known conpounds, which
can be prepared, for exanple, by the process as shown in the follow ng
reaction scheme-V. 1 Septenber 2003 = 457-- [Reaction schene-V] [14] R20
CH2SR21 [ 15] Hal ogenating agent [14a] x R2" H2 MCN [17] CHSR21 120 (16]
CH2 Rz20 [19] CH2 120

alcohols.such as methancl, ethanol and isopropanocol, lower
alkanoic acids such as formic acid and acetic acid, ethers
such as dioxane, diethyl ether, diglyme and tetrahydrofuran,
aromatic hydrocarbons such as benzen, xylene and toluene,
and the like. The reducing agent includes formic¢ acidg,
alkaline metal or alkaline earth metal salts of formic acid
such as sodium formage, reducing agents for hydrogenation
such as sodium borohydride, sodium cyanoborohydride and
lithium aluminum.hydride, catalysts for catalytic reduction
such as palladium black, palladium carbon, platinum oxide,
platinum black and Raney nickel, and the like. In case of
using formic acid as the reducing agent, the reaction is
usually carried out at a temperature of from room
temperature to around 200°C, preferably from around 50°C to
around 150°C, for about 1 to about 10 hours. Formic acid is
preferably used in a large excess amount to the compound
[{lc]. Besides, in case of using a reducing agent for
hydrogenation, the reaction is usually carried out at a
temprature of from around -30°C to around 100°C, preferably
from arcund 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 compound (lc}. In case of using lithium
aluminum hydride as-khe reducing agent, a preferable solvent
includes ethers such as diethyl ether, dioxane, tetrahydro-
furan and diglyme, aromatic hydrocarbons such as benzene,

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



[20] CH2 120 [2a] 21 wherein X, R, R4 and X2 are as defined above, X5
and X6 are each a halogen atom R20 is hydrogen atomor a (| ower) aIkyI
and R21 is a (lower) alkyl, -in which R20 and R21 may 1 Se At & émgrﬂb%r

be taken together to forma 5- to 7-nenbered ring, and Mis "an Ka |ne
metal such as sodiumor potassium or a netal such as silver, calciumor
copper. In case that R20 and R21 of the conpound [16] are taken together
to forma 5- to 7-nmenbered ring, R20 0off6the conmpound [20] is -R20-R21-H.
The conpound [16] can be prepared by reacting the_ starting aniline
derivative of the formula [14] with a hal ogenating agent and then reacting
the resultant conpound of the formula [14a] with the thio conpound of the
formula [15]. The reaction between the aniline derivative [14] and the

hal ogenat i agtapgst f£6r usaigdIpt iGANfdR@tadh,i Bha rsatt 8bh 6i salsignhy The
sol vent may be any conventional solvents unless they give any unde5|rable

ef fect on eaeriedaett owndsSuch guinogen preksdes, of of rexaopdimarhal ogenat ed
hydr ocar bons such as chloroforn1and di chl or onet hane, ethers
pressure to 20 atm., preferably from ordlnary pressure to 10
atm., at a temperature of from -30°C to 100°C, preferably
from 0°C to 60°C, for 1 to 12 hours. The catalyst is
usually used in an amount of from 0.1 to 403% by weight,
preferably. from 0.1 to 20% by weight, of the compound
[lc]. The compound {13] is usually used in an amount of at
least 1 mole, preferably 1 mole to a large excess amount,
per 1 mole of the compound {1lc]).
In the reaction scheme-~I, the starting compounds
of the formula (2) are novel or known compounds, which can

be prepared, for example, by the process as shown in the

following reaction scheme-V.



such as di oxane, diethyl ether and tetrahydrofuran, aromatic hydrocarbons
such as benzene, toluene and xylene, | ower alcohols such as nethanol,
et hanol and i sopropanol, polar solvents such as DMSO, HWVE. d
acetonitrile, and the |like. The hal ogenati ng agent enployé 5@?T?&£%988ve
reaction may be any conventional hal ogenating agents and includes, for
exanpl e, N-bronosucci ni m de, N-chlorosyccinimde, sodium hypobronmte,
sodi um hypochl orite, bl eaching powder, thionyl «chloride, tert-butyl
hypochl oride, and the |ike. The 1 Septenber 2003 - 49 hal ogenati ng agent
is usually used in an ambunt of at least 1 nole, preferably 1 to 6 noles,
per 1 nole of the starting conpound. The reaction is usually carried out
at a tenpggngﬁ of f£0n1g&gund -78C to roomtenperature, preferably from
around - 60C5§ -aP8ui§"$8E Vand usually conpletes in a noment or within a
few m nutes. By thF4reaction, there is produced the intarnediate of the
formula [14a]. yWi lle the resultant conpound [14af ray he segparatied from
the reaction m?> 0 proyégggéﬁa{;ﬁgamﬁyp§egu nt ~y2actyon, the reaction
m xture is usya Hubj ected To The reaction Wth the 0 conpound of
the formul a ALthott,separating it fromthe reaction Ngtxrel The
reacti on between the internedi ate conpound [14a] and the conpound [15] is
carried out in théd4danme solvent and at the sanme tenperldtdarle as nentioned
above in the presence of a suitablngasic conpound. The ‘preferable

5

r20 X X

!
CH,SR?! . [15)

5 R2!' NH, MCN [17] S
casr?1
|
520
{16}
r4 _ r4
X CN . X CN
1
R? NH,, 5 R NH,
(l:HSR21 CH,
l
520 R20
[18] {19]
* r4 r4
X CN X COOH
R2! X2 g2 x?
~
12 02
20 £20
[20] [2a}

wherein X, RZ', R4 and x2 are as defined above, x3 and X6

are each a halogen atom, r20 s hydrogen atom or a (lower)

alkyl and R?l is a (lower) alkyl, in which r20 ang r4! may



basi ¢ conmpound whi ch can be enployed in the reaction
bases such as potassi um carbonate, sodium carbonate, sodi um hydroxi de,

i ncl udes inorganic

sodi um hydrogen carbonate, sodium am de and sodiun1hydriqg&?%%ﬁ?éyéya ic

bases including tertiary am nes such as triethylamne, trip
pyri di ne and qui noline. The conpound [15] is usually used

am ne,
in an anount of

at least 1 nole, preferably 1 to 1.5-ndBes, per 1 nole of the internediate
conpound [14a]. The reaction is usually carried out at a tenperature of
fromroom| Septenber 2003 -- 5 0 tenperature to around 150C, preferably

fromroomtenpera- ture to around 100C

for about 1 to about 50 hours.

The

reacti on between the conpound [16] and the conpound [17] is carried out in

a sul t abl epgOLyRBh Lgbhfer NPSRIIGE 205-3D5 Oflifertife R P35Iy CAHOWNY s ThE
enpl oyed in ? u a RS

sol vent

he reaction 1 ncludes wat er, coho such as

met hanol , &hhabehland heodl aaidlas abaiami 6r PHeWREONSr SUaRta3 benzene,
tol uene and xyl ene, ethers such as dioxane, tetrahydrofuran and diglyne,

pol ar sol vents sachiigeDVsaldMBOorHWBppend N-net hyl pyrrolidone, or a
m xture thereof. The basic conpoupd inclydes, for exanple, inorganic
carbonates such as séBi t#f&aribndt e, 2p6t Bssi fm e omcaind dddiluarieydr ogen

BRI FRCEAEE (01 PN dronovo BrARISA TS ara o fin y& £Peuch as

car bonat e
pyri di ne,

phenyl tri eLay ggggnf%g? ghl gf2dg 2ang t et ranmet hyl ammoni um chl ori de, and the

i ke. The

conpound iIs usually used in an anmount of at l-east 1

The compound [16] can be prepared by reacting the.
starting aﬁiline derivative of the formula [14] with a
halogenating agent and then reacting the resultant compound
of the‘formula {14a] with the thio compound of the formula
[15].

The reaction between the aniline derivatgive [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, éthanol and isopropanol, polar
sclvents such as DMSO, HMPA and acetonitrile, and the
like. The halogenating agent employed in the above reaction
may be any conventional halogenating agents and includes,
for example, N-bromesuccinimide, N-chlorosuccinimide, sodium
hypobromite, sodium hypochlorite, bleaching powder, thionyl

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



nole, preferably 1 to 2 noles, per 1 nole of the conpound [16]. The
reaction is usually carried out at a tenperature of fromroomtenperature
to around 200C, preferably from roomtenperature to aroquk%%gfbrEﬁbsabout
0.5 to about 10 hours. The desulfurization of the conpoun TSt
preparing the conpound [19] is usually carried out in a solvent in the
presence of a suitable catalyst. The- «mt-al yst includes, for exanple,

al um num amal gam lithium 1 Septenber 2003 - 51 (lower) al kylam ne, Raney
ni ckel , Raney cobalt, triethyl phosphite, triphenyl phosphine, and the

i ke, and preferably Raney nickel. The sol vent includes al cohols such as
nmet hanol , et hanol and isopropanol, ethers such as diehtyl ether, dioxane
and tetra I a e;lLi T ti.an_j uakly,c | ed out at
a tenpera?%géggg%%ggﬁlngggnﬁéo .t%3%$§ﬁﬁﬁpggb&3 SbéPg?a FyXFrg%§%€0n1 '
t enper at une mdi@ apeefdrife, 1fes @hatesl0 gEMUL A516008DOHE SthpPHisg The
catalyst is usually used in an anobunt of from1l to 10-fold by weight of

t he conpowedrgolBid.. THber eagtt bon of s acruedrltyl mgrirhedconposdbdal 19) into the
conmpound (20] is carried out by reacting the conpound -[19] with a
metal | i c $APEIR tHirer 8fis faeMdaseietd a5’ &dditemrogrt tempesprtpoeassiumnitrite

in a suitahle saolvent in the re ce of an acid, and then reacting the
resultantFﬁf%ﬁﬁ@?ﬁym%fﬁgu?rg%%@réff%hl?Q(ﬁﬁq +8aCri 8RS HFYRLt%, with a

metal  hal i3l <as nPQt ASALKE &) 61 FWPRY hlihughkori de

By the reaction, there is produced the

- intermediate of the formula {l4a). While the resultant
compound [14a) 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 thic compound
of the formula {15] without separating it from the reaction
mixture.

The reaction between the intermediate compound
{l4al 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 basées such as potassium carbonate, sodium
carbonate, sodium hydroxide, sodium hydrogen carbonate,
sodium amide and sodium hydride, and organic bases including
tertiary amines such as triethylamine, tripropylamine,
pyridine and quinoline. 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 [l4a]. The reaction

is usually carried out at a temperature of from room



or copper (1) bromde. The acid enployed in the reaction includes m neral
aci ds such as hydrochloric acid, sulfuric acid and hydrobrom c acid. The
solvent includes water, alkanoic acids such as acetic aCi&e&i’%ﬂﬁ'&tio‘ba
hydrocarbons such as benzen, toluene and xyl ene, al cohols such as

met hanol , ehtanol and isopropanol, hal ogenated hydrocarbons such as

chl orof orm di chl oronet hane and di chl-or’dethane, ethers such as di oxane
and tetrahydrofuran, aprotic polar solvents such as DVF, DVBO and HWPA,
and a m xture 1 Septenber 2003 - 5 2 - thereof. The netallic salt of
nitrous acid and the netal halide each is usually used in an anount of at
|l east 1 nole, preferably 1 to 1.5 noles, per 1 nole of the conmpound (19].

The reacti pompSrasuad | vo Gardud 10~ @t gi'eff%ﬁﬁf@t HE8mOt o b OFRmpound 0C to
around 150C, preferably fromaround O0C to around 100C, for about 10

m nut es t otab®uto Sardwond sLOME, Madr dbgsits 1okot Aboaonpounduf0] can be
carried out in the presence of a suitable hydrolysis catalyst, including
a mneral alkaline chpoigrEtiony betyagpditde rampgunicl del dardictheas
hydrochl ori c_aci d 0{%£Ydrobrontc acid,, a mneral _acid_such as sulfuric

acid or phﬁ%’ﬁ?\%‘t‘?@_ oS R (W et & SHYBRBAP dBOLURRC a8 S'Uif um
hydroxi de, , pot assi ym fwdroxi de an, aéikta'c'oﬁso[lﬁ&?' . @ﬁab%f@)&@f .
?f) ab (0] rbonate or sodi um

hydr ogencar bonat e such as sodi um carbonat’e, “potassi um ca
hydrogen cafppope®, ih Neidier dHASIRIH & 1 ucRRSeREerof afcsHbigbleasolyent, such

as, for exanple, water

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

~ organic bases such as pyridine, quinoline and triethylamine,
phase transfer catalysts such as phenyltriethylammonium
chloride and tetramethylammonium chloride, and the like.
The compound [17] is usually used in an amount of at least 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 té 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

preparing the compound [19) is usually carried ogt in a
solvént in the presence of a suitable catalyst. The

catalyst includes, for example, aluminum-amalgam, li;hium—



or a mxture of water and a | ower al cohol such as nethanol or ehtanol. The
reaction is usually carried out at a tenperature of from50C to 200C,
preferably from70C to 180C, for about 1 to about 10 hourl%epk t}%%os
reacti on schene--11, the conpounds of the 14 / OCOR15 fornul aéﬁf ] :
wherein_R is a group: -B can OCORL6 be prepared, for exanple, by the
process as shown in the follow ng rg@t i on scheme-VI. 1 Septenber 2003 -
53 [Reaction schene--VI] R4 COORP 15 B OCOR16 [21] ~OCOR22 [if] [I49]
wherein R1, R3, R4, X, X4, R15 and R36 are as defined above, R6' is a
(I ower) al kyl or hydrogen atom R14~ is a group: OCORl5 and R22 is a
(lower) alkyl. B\OCORL6 The reaction between the conpound [if] and the
conpound [21] is carried out in a suitable solvent. The solvent enployed
in the reactdwsr) reludaginger Rapewpt eckelhe Ragelyv ebselénpkoyedhyd t he
reacti on between the R5 group- . .

phosphite, triphenyl phosphine, and the like, and preferably

Raney nickel. The solvent includes alcochols such as

methanol, ethanol and isopropanol, ethers such as diehtyl

ether, dioxane and tetrahydrofuran, and the like. The

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 metallic salt of nitrous acid such as sodium

nitrite or potassium nitrite in a suitable solvent in the

presence of an acid, and then reacting the résultant

product, without separation from the reaction mixture, with

a metal halide such as potassium iodide, copper (I} chloride

or copper (I) bromide. The acid employed in the reaction

includes mineral acids such.as hydrochloric acid, sulfuric

acid and hydrobromic acid. The solvent includes water,

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, Eichloromethane and dichloroethane,

ethers such as dioxane and tetrahydrofuran, aprotic polar

solvents such as DMF, DMSC and HMPA, and a mixture



renoved conmpound and the conpound [6] in the above reaction schenme-I. The
reaction is usually carried out at a tenperature of fromroomtenperature

to around 2000C, preferably fromroomtenperature to aro C
about 10 mnutes to about 5 hours. The compound [21] is ﬂgﬁﬁﬁgﬁb@ﬁéﬁé in

an amount of at least 1 nole, preferably 1 to 10 noles, per 1 nole of the
conpound [if]. 1 Septenber 2003 - 54 _ gge_conpounds [ 8] enployed in the
reaction schene- | are novel or known Conpounds, which can be prepared, for
exanpl e, by the process as shown in the follow ng reaction schene-Vil.

[ Reaction schenme-VII] (X7)mMN3 [23] [22] [24] M "N3 [23a] R2"3 1 OH |
251 NHR23 (27] NH2 wherein X7 is a halogen atom R23 is a phenyl (I ower) -

al koxycarbonyl, R23' is a phenyl (lower)alkyl, mis an integer of 1 to 3,
M is an afR@¥¢qe- nethf mafed lds sedituaforiberussiaird andd the mesalydr ogen
atomor M, .. . .

halide each is usually used in an amount of at least 1 mole,
preferably 1 to 1.5 moles, per 1 mole of the compound

(19]. 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 10 minutes to about 5

hours.

The hydrolysis of the compound {20] can be carried
out in the presence of a suitable hydrolysis catalyst,
including a mineral alkaline compound, e.g., a hydro-
halogenic acid such as hydrochloric acid or hydrobromic
acid, a mineral acid such as sulfuric acid or phosphoric
acid, an alkaline metal hydroxide such as sodium hydroxide,
potassium hydroxide, an alkaline metal carbonate or
hydrogencarbonate such as sodium carbonate, potassium
carbonate or sodium hydrogen carbonate, in the presence or
absence of a suitable solvent, such as, for example, water
or a mixture of water and a lower alcohol such as methanol
or ehtanol. The reaction is usually carried out at a
temperature of from 50°C to 200°C, preferably from 70°C to
180°C, for about 1 to about 10 hours.

In the reaction scheme-II, the compounds of the

la ocort>
formula [1b) wherein R is a group: —B.\\ can
‘ ocor1®

be prepared, for example, by the process as shown in the

following reaction scheme-VI.



The reacti on between the conpound (22) and the conpound (23) can be
carried out under reaction conditions wusually enployed in a reaction for
form ng an am de bond. For form ng an am de bond, known rqﬁgﬁ
conditions for the am de bond formation can be enployed %ﬁ@?r%°°3 (a)
a mxed acid anhydride process: a process which conprises reacting the
carboxylic acid [22] with an al kyl hal g3 carboxylate to give a m xed acid
anhydride, which is then reacted with the azide (23]; (b) an active ester
process: a (X7)R '. (X7) mCO2H 'CON3 1 Septenber 2003 - 55 process which
conprises converting the carboxylic acid [22] into an active ester such as
p-nitrophenyl ester, N hydroxysuccinimde ester or 1-hydroxybenzotriazol e
ester, g the reactl &ﬁz resultant ester with the azide (23]; (c) a
carbodllnl ﬁ% ss which conprises condensing the carboxylic
acid [22] mnth the qzldec{ZS] in the presence of an activating agent such
as dicycl ohexyl xcar-odllnld@og§6¢arbonylgt¢ﬂ1ﬁazole and (d) other
processes: a procyss Wh conpri ses cogletdrP® ther ] carboxylic acid [22]
into the carboxy]i de using a debgowrafion agent such as acetic
anhydri de, and Xhé ng the resultant anhydride with the azide [23],
a process which co i sdg reacting an ester fromthe carboxylic acid [22)
and a | ower al cohol thR®he azide [23] under a high pressure at a high
tenperature, or a PIofess

r? o . ,
X coort4
“
LA
* 1
r3 Rl
[1g]

wherein Rl, R3, R4, X, xq, Rls and R16 are as defined above,
1 ) R
R is a (lower) alkyl or hydrogen atom, R4 js a group:
15
/,OCOR

~B\_ , and

22
R
OCOR1®

is a (lower) alkyl.

The reaction between the compound {1f] and the
compéund {21} is carried out in a suitable solvent. The
solvent employed in the reaction includes, for example, the
solvents employed in the regction 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].



whi ch conprises reacting an acid halide of the carboxylic acid [22], i.e.
acyl halide with the azide (23). The m xed acid anhydri de used in the above
m xed acid anhydride process can be obtai ned by a conventlggg a
Schot t en- Baumann reaction, and the resultant anhydride is é’%’f"g%lr%\q Bh t he
azide [23], usully wi t hout separating it fromthe reaction mxture, to
prepare the conpound [24]. The Schottep-Baumann reaction is carried out in
the presence of a basic conpound. The’basi ¢ conmpound whi ch can be

enpl oyed in the reaction includes those usually enployed in the
Schot t en- Baumann reaction, for exanple, organic bases | Septenber 2003 -- 5
6 such as triethylamne, trinethylamne, pyridine, dinethyl- aniline,

N- net hyl nor phol i ne, 1, 5-di azabicyclo [4,3,0] nonene-5 (DBN),

1, 8-di azabi cycl o (5'thﬂcam@@aoéﬂe{a](Eﬁp&oy@mdid.th&ﬁzﬂ&ﬁﬁﬂqnﬂsamﬁmez,Z]
octane (DABCI» and |norg§n|c bases such as potassi um carbonate, sodi um
car bonat e, ¥ Wa&%‘f NGYSn CORPBBAAE e ﬂ%ﬁc%dm%rﬁ%yﬁ%@iﬁd@aﬂ%‘nate -
The reaction |slus ally carried out af a tenp of. fram_ ar.ound --20C
Lo-ar ound SOE Gt drerts §PEGTEaPSuTROBE 5. T8 G- SHEY FoAE ut es 1o
10 hours, preleLaply 5 mnutes to 2 hours. The reaction between the
obt ai ned m xed aci anhydri de and the azide (23] is usually carried out at
a tenpera[mégcgﬁoﬁrgﬁﬁgmagwnd] 20C to around 150C, preferably from around
OC to around 50C, for 5 minutes to 10 hours, preferably for 5 mnutes to 5

hours. The nm{%keduaci anhydri de process is usuaIIyX%Em i out in a
sol vent. The M'N, [23] >
CO,H
{22} . [24]
\w [23a]

(x7)m
_f25) o >
NHRZ3 NH,,

CON4

{26} (27]
wherein X’ is a halogen atom, R23 is a phenyl (lower)—-
alkoxycarbonyl, rR23' is a phenyl{lower)alkyl, m is an
integer of 1 to 3, M' is an alkaline metal such as sodium or
potassium, and M'' is hydrogen atom or M'.

The reaction between the compound {22] and the
compound {23] can be carried out under reaction conditions
usually employed in a reaction for forming an amide bond.
For forming an amide bond, known reaction conditions for the
amide bond formation can be employed, for example, (a) a
mixed acid anhydride process: a process which comprises
reacting the carboxylic acid [22] with an alkyl halo-

carboxylate to give a mixed acid anhydride, which is then

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



solvent may be any which is usually enployed in the mxed acid anhydride
process, including water, hal ogenated hydrocarbons such as nethyl ene

chl oride, chloroformand dichloroethane, aromatic hydrocar S
benzene, toluene and xyl ene, ethers such as diethyl et heﬁ&%@%%&_’r%og
hydr of uran and -di met hoxyet hane, esters such as nethyl acetate and et hyl
acetate, ketones such as acetone, ap_rosﬁ'(c_ pol ar sol vents such as DMF, DMSO
and HWA, and a m xture thereof. The al’kyl hal ocarboxyl ate used in the

m xed acid anhydride process includes, for exanple, nethyl chloro-
formate, nethyl bronoformate, ethyl chloroformate, ethyl 1 Septenber 2003 -
57 bronoformate, isobutyl chloroformate, and the |like. The azide [23] is
usual ly used in an anpunt of at least 1 nole, preferably 1 to 1.5 noles,
per 1 nol @recesse WdichoLpnpe 1685 deconpting thgseapboxgl hg adid prdtkss of
reacting gn acyl halide with the azide [2 the_reaction, is carried out

23],
ina suitAH%HbIARHS ASERE BHERHR P 1té]°5’3§f’¥1c6%%{mcﬁ_ The basic

compound SRt Ne raaskLonsTBY Be ANy dANBeRasLe: 4 fOMPOMS, 1 nel uding,

for exanpl roxi de, assi OXI| sodi um hydri de,

pot assi umandrdrls, redidtiag €REDPBAL Pramnd stRtal i 2hCoRO! 24 £§e SEh as sodi um
net hyl ate and sodium ethylate, in addition to the basic conpound enpl oyed

in the abqws ScheittediBaidenproeassi omn.profeessaehient cospdisas t he reaction

i ncludes, for exanple, alcohols such as nethanol, ethanol, propanol,

but anol , ¥ondensing 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 resultaht anhydride with the azide {[23], a
process which comﬁrises 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 mixture, 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



met hoxy-1 - butanol, ethyl cellosolve and nethyl cellosolve, pyridine,
acetone, acetonitrile, the solvents enployed in the above m.xed acid
anhydri de process, and a mixture thereof. Although the ratd zi de
[ 23] and an acyl halide enployed is not particularly Iinﬁﬁ%ﬁ?gﬁﬁéhgyél
halide is usually used in an anount of at least 1 nole, preferably 1 to 5
nol es, per 1 nole of the azide [23]. ng reaction is wusually carried out

r

at a tenperature of fromaround -30 to around 180C, preferably from around

OC to around 150C, for about 5 mnutes to about 30 hours. The conpound
[24] thus prepared may be used in a subsequent reaction w thout
separating it fromthe reaction mxture. 1 Septenber 2003 - 58 The
reaction between the conpound [24) and th.e conpound [25] is usually
carried ousuek astiamritutland ngf, tiioathybemin®C pyr bdiovmd ABGEhydref erabl y
fromroom tenperature to_around_100C, for_1 to 15 hours, in a suitable

sol vent or@PhlihHer T MoIphedape - Thed TohpaRREYFE5] [4 3 lial Iy used in

an anount lea l e, ..preferab o} ol es,  De | e of the
conmpound [gé?gﬁ%hi fé%ﬁ&?gﬁ%oplggﬁbéF¥F%é {%é b%ﬁp%ﬁéﬁF?ﬁ%?{iﬁ?%B t he
compound [£44 £a8-PEa£A1d\RA O, YNder obhensamBasCsf! i Oh SANdiddins as
used in the reaction for renoving a phenyl (lower)  alkyl or a phenyl

(1 ower) al kaxysasbemyds Gotade ivketarboyetér sodputidacheshi®, t he above

conmpound The reaction of directly converting the compound (22] into the

conpound [Qq@a$si@mwnydﬂqunr@ﬁgbpgdteoaaé sodium hydrogen carbonate.-—
The reaction is usually carried out at a temperature of from
around -20°C to around 100°C, preferébly from around 0°C to
‘around 50°C, for 5 minutes to 10 hours, preferably S minutes
to 2 hours. The reaction between the obtained mixed acid
anhydride and the azide {23] is usually carried out at a
temperature of from around -20°C to around 150°C, preferably
from around 0°C to around 50°C, for S minutes to 10 hours;
preferably for 5 minutes to 5 hdurs. The mixed acid
anhydride process is usually carried out in a solvent. The
solvent may be any which is usually employed in the mixed
acid anhydride process, including water, halogenated
hydrocarbons such as methylene chloride, chloroform and
dichloroethane, aromatic hydrocarbons such as benzene,
toluene and xylene, ethers such as diethyl ether, tetra-
hydrofuran and dimethoxyethane, esters such as methyl
acetate and ethyl acetate, ketones such as acetone, aprotic
polar solvents such as DMF, DMSO and HMPA, and a mixture
thereof. The alkyl Ealocarboxylate used in the mixed acid
anhydride process includes, for example, methyl chloro-

formate, methyl bromoformate, ethyl chloroformate, ethyl



Schm dt reaction, and carried out in a suitable solvent in the presence.
of an acid. The acid enployed in the reaction includes mneral acids such
as sulfuric acid and hydro- chloric acid, phosphorus conp

phosphorus oxychl ori de, phosphorus pentachl oride, phosphgg%%§?ﬁﬁﬁg@ﬁﬁoride
and phosphorus pentoxide, thionyl chloride, iron [I1I1] chloride, alum num
chloride, stannic chloride, sulfoacetic acid, phosphoric acid, and the

| i ke. The solvent includes aronatic'h?brﬁcarbons such as benzene, toluene
and xyl ene, hal ogenat ed hydrocarbons such as chloroform dichioronethane
and carbon tetrachloride, and the like. The reaction is usually carried
out at a 1 Septenber 2003 - 59 tenperature of fromaround OC to around
150C, preferably fromaround OC to around 100C, for about 0.5 to about 10
hours. Thebgomnpodadaf{@3alsdmityduehiprosermatve aramdouhe lofke.at Theast 1 nol e,
preferably 1 to 2 noles, per 1 nole of the conpound [22). (Reaction
scheme- VI | eEiRe 02RR4icHE@1GOOMsedcin] an] angpet ¢ h FD4 ga8HHeMALE a | owver
al kyl or hydrogen atom X8 is a hal ogen_ato ejther Z'' or W' is -CH2-
and the ot REREREADLY gt oty L -NTEHESETPRE 4L %ﬂg%Fa_ éhf RELXYIAC RSl 1 01

0 {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 compound used in the reaction may be any known basic
compounds, including, for example, sodium hydroxide,
potassium hydroxide, sodium hydride, potassium hydride,
silver carbonate, and 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 usually 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 out at a temperature of from around -30° to
éround 180°C, prefe;ably 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 subsequent reaction without

separating it from the reaction mixture.



O are as defined above. The reaction between the conpound [lc] and the
conpound [28] can be carried out under the sanme reaction conditions as
enpl oyed in the reaction between the conpound [Ilb) and thq; 0§11)
in the above reaction schenme-11. 1 Septenber 2003 - 60 Anneﬁ)t e conpounds
[1], the conpound in which the heterocyclic ring is substituted by (a) a
phenyl (1 ower)al kyl in which phenyl ring may be substituted by a (I ower)

al koxy, nitro or amno; (b) a (|oweT)>&@lkanoyl which may be substituted by
1 to 7 of halogen atons, a (lower) al kenyl- carbonyl having 1 to 3 of
substituents selected fromthe group consisting of a hal ogen atom and a
carboxy;. (c¢) a (lower) al koxycarbonyl; (d) an am nocarbonyl which nay be
substituted by a (lower) alkyl; (e) a phenyl (|l ower)al koxy- carbonyl; (f) an
am no( | ower) al kanoylrhehireicBiynbee t Gedstideltothpoyind {24) and the

phenyl (1 ower) al koxycarbonyl; (g) phthalide; (h) a 2(5H)-furanone which nay
be substi tapmpebum@ 12511 2sofisubdlpgedr aiehwutot( @) tgmperature of

2- oxo-1, 3- dloxoleneneth% which may _be substltuted by phenyl or a (Il ower)
al kyl can 5™ FRRRNCed °Ci ﬁPanﬂ%“QO%Q)Lth graferRbim 5H°§‘hé°ﬁ@t erocyclic

ring is nﬁff‘%ﬁb |tuEed8r%§%g @ ?Irmkéf¥§f(gJH@M ng qethods. The

conpound |ng i% “Isubstituted by (a) or (e)

can be conyanty é ryoqvfem% SQWPHUBHE mea&- v&ﬁlsvc!weh& hegloewmbbanki Ng is

not substitute treating the former conpound in a suitable solvent
such as, [25) is usually used in an amount of at least 1 mole,

preferably -1 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 reaction
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 compound [27] is generally referred to as
Schmidt reaction, and carried out in a suitable solvent in
the presence of an acid. The acid employed in the reaction
includes mineral acids such as sulfuric acid and hydro-
chloric acid, phosphorus compounds such as phosphorus
oxychloride, phosphorus pentachloride, phosphorus 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 xylene, Lalogenated hydrocarbons such as
chloroform, dichloromethane and carbon tetrachloride, and

the like. The reactiéon is usually carried out at a



for exanple, water, a (lower) alcohol such as nethanol, ethanol or

i sopropanol, an ether such as di oxane or tetra- hydrofuran, acetic acid, or
a mxture thereof, in the presence of a catalyst for cat al1yéé' ?erﬁgéjr%tobon
such as palladium carbon or palladi um bl ack, under a hydrogen pressure of
froml to 10 atom, at a tenperature of from1l Septenber 2003 - 61 around
OC to around 100C, for about 0.5 to about 10 hours, wherein a mneral acid
such as hydrochloric acid may be adde®¥to the reaction mxture, or by
heating the former conpound in an aqueous hydrobrom c acid solution, to
renove the phenyl (I ower)al kyl such as benzyl or the phenyl (| ower) -

al koxycarbonyl. The conpound [1] in which the heterocyclic ring is
substituted by any of the substituents (b) to (-i) can be converted into

t he conpowyhdelda tut aMicC lE rbhe aP8LARROGYE! £6 aFdur 1507, pueFeirbbled, by
hydrol yzi ng the fornmer conpound under the sanme reaction conditions as

enpl oyed ifirdiheardwydy d°ysite aktotthd aboOvVe, compoabwmhy [B]S tEheboatpddnd [1] in
whi ch the heterocyclic ring is substituted by am no can be converted into
t he conmpodrhysl) The wempeunde [Rdedr beyesRally mFEed GuFdt i2QUeE B a group:
R24~CH2NH- by, usingnth sane reac%’on cond&tio sa 0QY l0 e@plgyed in
the reacti®n Yaeen 'CBEﬁgﬁﬁa-Pyc} Hhd? tPRtes. per 1 mole of' the

compound [22].

{Reaction scheme-VIII)

4 24 8
rR? o | R CH X
X COOH | ‘
| ~
QO

a I
W N N
(CH,)n R
[1c]
RY o
X COOH
YF—“‘ZEL l
wlll /N N
AN 3 1
(CH,)n R™ gl
(1h]
wherein R%¢ is phenyl, a lower alkyl or hydrogen atom, x8 is

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

a group: "N—CHZ-T:::E"R24, and Rl, R3, R4, Z, W, X and n

Q o
T
are 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.



compound [28] in the above reaction schene-VIilII. The conpound [1] in which
the heterocyclic ring is substituted by a group: R24 CH2ZNH can al so be
converted into the 0 0 Y O conpound [1] in which the hqt p‘l)%ﬁl%riﬁoﬁi ng
Is substituted by am no, by hydrolyzing the fornmer conpoun nder the sane
1 Septenber 2003 - 62 reaction conditions as enployed in the hydrol ysis of
the above conmpound [la]. [Reaction schenme-1X] R4 Xir NO2 R2' [29] | NH
Rl NH2R1 (8) [371 R260-CH=C(CO0R25]2 6[03“ R4 NO-, , QOOR25 COOR25 N CH

_ Among the compounds [1l], the compound in which the
heterocyclic ring is substituted by (a) a phenyl(lower)alkyl
in which phenyl ring may be substituted by a (lower) alkoxy,
nitro or amino; (b) a (lower) alkanoyl which may be
substituted by 1 to 7 of halogen atoms, a (lower) alkenyl-
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)alkoxycarbonyl; (g) phthalide;
(h) a 2(5H)~-furanone which may be substituted by 1 or 2 of
halogen atoms; or‘(i) a 2—oxo-l,3ndioxolenemethy1-which may
be substituted by phenyl or a (lower) alkyl can be converted
into the compound [1] in which the heterocyclic ring is not
substituted, for example, using the following methcds.

The compound [1] in which the heterocyclic ring is
substituted by (a) or (e) can be converted into the compound
fl] in which the heterocyclic ring is not substituted, by
treating the former compound in a suitable solvent such as,
for example, water, a (lower) alcchol such as methanol,
ethanol or isopropanocl, an ether such as dioxane or tetra-
hydrofuran, acetic acid, or a mixture thereof, in the
presence of a cataliét for catalytic reduction such as
palladium carbon or palladium black, under a hydrogen

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



R [31] O [30b] I Cyclization COOR25 | Hydrolysis R4 Cyclization [i]j]
wherein R-, R2 , R3, R4, X9 and x are as defined above, R3 (321 X COON 0Oa)

is a group: | Septenmber 2003 - 63 R20 -CHSR21 wherein e as
defined above or R3, and R25, R26, R27, R20 and R29 areRﬁg%ﬁm%nﬁ%§§@?)

al kyl . The reaction between the conpound [37] and the conpound [8] can be
carried out under the sane reaction conditions as enployed in the reaction
bet ween the compound [Ib] and the confduiid [11] in the above reaction
schenme-11. The reaction 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 solvent. The solvent used in the reaction
i ncludes, for exanple, alcohols such as methanol, ethanol and isopropanol;
around 0°C to around 100°C, for about 0.5 to about 10 hours,

wherein a mineral acid such as hydrochloric acid may be
added to the reaction mixture, or by heating the former
compouqd in an aqueous hydrobromic acid solution, to remove
the phenyl(lower)alkyl such as benzyl or the phenyl(lower}-
alkoxycarbonyl.

The compound [1l] 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
hydrolysis of the above coméound [1a].

The coméound fl1] in which the heterocyclic ring is
substituted by amino can be converted into éhe compound {1]
in which the heterocyclic ring is substituted by a group:

-fzzﬁzT—CHQNH— by using the same reaction conditions as

o) 0]

hg

6]
employed in the reaction between the compound [lc] and the
compound [28] in the above reaction scheme-VIII. The
compound {1} in which the heterocyclic ring is substituted
by a group: r24 CH,NH- can also be converted into the
T
T
compound [1] in which the heterocyclic ring is substituted

by amino, by hydrolyzing the former compound under the same



aromati ¢ hydrocarbons such as benzene and tol uene, polar solvents such as
acetonitrile, DV, DVSO and HWPA, and the |ike. The conpound [30a] -or
[30b] is usually used in an amount of at least 1 nole, pr I o015
noles, per 1 nole of the compound [29]. The reaction is &3%%#%5“%&¢P?ed
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 {%2] -can be carried out according to
vari ous known nethods for the cyclization, including a heating nethod, a
met hod using an acidic conpound such as phosphorus

oxychl ori de-, . phosphorus pentachl ori de, phosphorus trichloride, thionyl
chloride, conc. sulfuric acid or pol yphosphoric.acid, and the like. 1
Sept ember 2008 i onblond D €358 £f difing ddhenheati ngarelods éhecHeeaction is
usually <carried out in a high b.p. solvent such as a high b.p.

hydr ocar babooe achbghnd. prakt her such as tetralin, diphenyl ether or

di et hyl ene glycol dinmethyl ether at a tenperature of from 100C to 250C,
pr ef er abl yRepremi®©506chem@0lX] In case of using the method with an acidic
conmpound, the acidic conpound is usually used Fa an equinolar to a large
excess anouqt, efgrably 10 to 20 nol es, Rer no of the conpound
[31] -or [32] AT i on isNggyﬁllﬁafarries I'n2t he presence or
absence of a s[fitaple solvent a4 a tenperatu fromroomtenperature to
150C for aboutif 1A to about<6—hours—The solh ihcludes acid anhydri des
such r2'

R3 1 ] R3 (]
gl
[29] : [37]
R260-cH=C(COOR2%), [30a]
R 25
X NO, ,COORZ>
%cooR
0 r2' N-CH
r?%0cH o>< R [31]
\g28
0] Cyclization
[30b) .
R 0
COOR25
v
r4 r2 T
X NO 3"
2 5 R rRY  [1i)
on R27T .
r2' N-CH >< \LHydrolysis
3 _ o/ \g28
R 0 ¢ o
(32} X COOH

Cyclization

|
» R3 Rl [13]

t
wherein Rl, Rz', R3, R4, x? and X are as defined above, R3

is a group:



as acetic anhydride in addition to the solvents enployed in the
cyclization of the above conpound [9]. The hydrol ysis of the conmpound [li]
can be carried out under the sane reaction conditions as A=t he
hydrol ysis of the conpound [la] in the above reaction schéggﬁ#awﬁggbaéhe
conpound [13] in which R3 is a group: -CHSR21 can be coverted into the
correspondi ng conpound in which..R31 is -CH2R20 by treating the forner
conpound under the sane reaction cordbkBiens as enployed in the reaciton
wherein the conpound [18] is converted into the conpound (19) in the above
reaction schene-V. 1 Septenber 2003 - 65 The conpound [Ij] in which R2 is
a 5- to 9- nenbered saturated or unsaturated heterocyclic ring having a

(1 ower) al koxycarbonyl on the secondary nitrogen atom can be converted
into the cogeespondi ng conpound in which R2 is'a 5- to 9-nenbered
saturated of unsaturated heterocyclic ring having no substituent on the

secondary nttisRgbngméembr2e reat iR the heraeriseapavode unders f hengane
Teaction conditions as enployed in the hydrolysis of the conpound [la] in
t he above R%éctR%ﬁ,sR%énfégé éﬁﬁaRggnpmandap298'eMQWbedabEylhe starting
material in the above reaciton schene-IX can be prepared for exanple, by
the processes as shoWeiieadfe drolbiediiesy theasPrBAUBEhbdkb-304 othe || .

compound {8] can be carried out under the same reaction
conditions as employed in the reaction between the compound
{ib] 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 reaction includes, for
example, alcohols such as methanol, ethancl and isopropanol,
aromatic hydrocarﬁons such as benzene and toluene, polar
solvents such as acetonitrile, DMF, DMSO and HMPA, and the
like. The compound [30a) or [30b] is usually used in an
amount of at least 1 mole, preferably 1 to 1.5 moles, per 1
mole of the compound [29]). The reacﬁion is usually carried
out at a temperature of from room temperature to around
200°C, preferably from around 60°C to arbund 200°c, for
about 0.5 to about 25 hours.

The cyclization of the compound (31] or [32] can
be carried out according to various known methods for the
cyclization, including a heating method, a method using an
acidic compound such as phosphorus oxychloride, .phosphorus
pentachloride, phosphorus trichloride, thionyl chloride,

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



1 Septenber 2003 - 66 [Reaction schene-X] [34] Nitration Hydrolysis IV 21
30Z RT NHRRTNH CH2 R 120 [35] CH2 120 [36] 1 Septenber 2003 CH2
R20 [37a] 1J Rl [39a] - 67 R20 CH2SR21 [15] Hal ogenat '1%p§§4nber2003

_64_

In case of using the heating method, the reaction is usually
carried out in a high b.p. solvent such as a high b.p.
hydrocarbon or a high b.p. ether such as tetralin, diphenyl
ether or diethylene glycol dimethyl ether at a temperature
of from 100°C to 250°C, preferably from 150°C to 200°C. 1In
case of using the method with an acidic compound, the acidic
compound is usuaily used in an eguimolar to a large excess
amount, preferably 10 to 20 moles, per 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 {1li] can.be carried
out under the same reaction conditions as employed in the
hydrolysis of the compound [la] in the above reaction

scheme-1I.

r20

I

The compound [13j] in which R is a group: -cHsR?!
can be coverted into the corresponding compound in which R3'
is —CHZR20 by treating the former compound under the same
reaction conditions as employed in the reaciton wherein the
compound [18] is coﬁ;erted into the compound [19] in the

above reaction scheme-V.



CHSR21 R20 [29b] 02 X NO2 NH2-R1 [8] 2t 1 R NHR [39] CH2 R 120 [29a] R4
"*d~N% [ 38] wherein R1, R2 , R20, R21, X, X5 and X6 are as defined above,
R30 is a (lower) al kanoyl, and Xg is a hal ogen atom The i pbon of
t he conpound [16] or [29b] can be carried out under the sggggkﬁg%#?@hé
conditions as enployed in the desul furization of the above conpound [18]. 1
Septenber 2003 - 6 8 - The reaction of converting the conmpound [33] into
the conpound [34] is carried out in thespresence of a (Il ower)

al kanoyl ati ng agent, which includes a (lower) alkanoic acid such as formc
acid, acetic acid or propionic acid, a (lower) al kanoic acid anhydride
such as acetic anhydride, a (lower) al kanoic acid halide such as acetyl

The compound [13j] in which Rz' is a 5- to 98-

membered saturated or unsaturated hetefocyclic ring having a
{lower) alkoxycarbonyl on the secondary nitrogen atom can be
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
material in the above reaciton scheme-IX can be prepared,
for example, by the processes as shown in the following

reaction schemes-X to XIIIX.



chloride, or propionyl bromde, or the Iike. In case of wusing an acid
anhydride or an acid halide as the (lower) al kanoyl ating agent, a basic
conpound may al so be enpl oyed. The basi c conpound i ncl udes, e,

al kali nmetals such as netallic sodiumand netallic potas?ﬁﬁ%ﬁgmﬁéﬁggéides,
carbonat es or hydrogen carbonates of these alkali netals; organic bases
such as pyridine and piperidine, and the |like. The reaction can be carried
out in either the presence or the abs¥hce of a sol vent, usually in the
presence of a suitable solvent. The solvent includes, for exanple, ketones
such as acetone and nethyl ethyl ketone, ethers such as diethyl ether and
di oxane, aromatic hydrocarbons such. as benzene, toluene and xyl ene,
acetic acid, acetic anhydride, water, pyridine, and the |ike. The (Il ower)
al kanoy!| dife#stdgentschengs¥d in an amount of at least 1 nole per 1 nole of
t he conmpound [33], gqusually in an equinolar to a | arege excess anmount. The
reaction is usual [fy cgeried out at a tenperature off fromaround 0C to
around 150C, y fromaround 0C to aroundAB0E, for about 5 m nutes
to about 15 houj n case of u-sing a 1 Septenbe 03 - 69 (lower)

al kanoi c acid a¢ A (| ower ) —atkanoytat¥ ng agent, dehydrating agent is
preferably em! oy&d, waich includes ni neral rci ds suchegs sul furic acid
and hydrochloric 4cid,  “sulfonic acids su as p-tdlHgenesul fonic acid,
benzene- sul foni c cisRFand et hanesul f opi€ acid and hjyali ke,. and the
reaction is prefqun}y carried out a tenperatur&’of from

[i6]) (33]
R4
X
R? NER3O
CH, Nitration
220
{34]
Nitration _ Y
ré rt
X NO,, X NO3
v Hydrolysis .
. ~
g2 NHR 3O r2' NH
CH, sz
120 120



around 50C to around 120C. The nitration of the conpound [33] or [34] is
carried out by treating the said conpound with a nitrating agent such as
fumng nitric acid, concd. nitric acid, a mxed acid (e.q.aDtrld i,d
plus sulfuric acid, fumng sulfuric acid, phosphoric acigi%gﬁ%%%éhéﬁab
anhydride, etc.-), an alkali netal nitrate plus sulfuric acid, an anhydride
of nitric acid and an organic acid such as acetyl nitrate or benzoyl
nitrate, nitrogen tetraoxide, nitric-a&€ld plus nercury nitrate, nitrate of
acet one cyanohydrin, an alkyl nitrate plus sulfuric acid or a

pol yphosphoric 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 anount of 1 to 5 noles per 1 nole of the
conpound [33] or [34] g4The reaction is usually carrieg4out at a
tenperature of fragm ajoungp-,10C to around 70C for yaboyt 1goginutes to
about 24 hours. Ths 0 ygis of the compound [35]~j8sarriéd out under
the sane reaction cp ions as enn&ay%d i) the hyd
conpound [lal, 155 u.-va:r92003 - 7 0 - The.reactigrdetween tEe conpound
(37a) or [38} and the codpound [8] can be €arri &f out Tundd¥H-Rhe sane
reaction conditions a%Henployed in the reaction betweefkBghe conpound [Ib]
and the conpound [ 11] lioip t he above reaction schene-l1420The hal ogenati on
of the compound [ 39] &an be R

.[37al {29a}
oy - g 4
X p NO, d X P NO,
| CH,SR?! [15] |
o~ AN
r2' _ ?~x5 > g2 NHR1
Rt CHSR?L
' I
20
[39a] R
[29b]
Halogenation
X NO, X NO,
NH,-Rl (8]
r2' NERL < r2' x9

£39] | | [38]

wherein Rl, R2', RQO, R21, X, x5 and X6 are as defined

r30 is a {lower) alkanoyl, and x? is a halogen atom.

above,
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].



carried out under the sanme reaction conditions as enployed in the
hal ogenati on of the above conpound [14]. The reaction of converting the

conmpound [29b] into the conpound [29a] can be carried ou ane
reaction conditions as enployed in the above reaction of Hé%%@%ﬁ?%¢%§oﬁh

conpound [18] into the conpound [19]. The reaction between the conpound
(39a] and the conpound [15] can be ga%éigd out under the sanme reaction
conditions as enployed in the reacti on"bDetween the conpound [14a] and the
conmpound [15]. The reaction of converting the conpound [36] into the
conpound [37] can be carried out by converting the fornmer conpound into a
di azoniumsalt thereof using sodium nitrite and an acid such as sulfuric
acid, hydrochloric acid hydrobromc acid or boron fluoride in a solvent
such as a (lower) aFkenoezctiin Sucenyerhiesichacarrsungatléd ! 48§ hen

reacting the diazoniumsalt with a copper- powder or a copp hal i de such
as, for-exbhpl €ompapreuE3bl ohif d‘e?“?:‘x?ﬁf&% E‘Bhf%?i%‘éestﬁncﬁﬁé’%{@ chloride in
t he presen of hydr o- hal ogeni ¢ _aci d,sugh. e ., hydrobrom c
acid or | ggﬁf’ﬁﬁge?%gﬁﬂgyfa%’l hay‘%ﬁnoc'hlwgrlf%g é@?%ﬂué‘%rf ar)e((zl%eng) Wi th

potassium msqﬁip ERE sREESENCE Ui ARSERGCalE L B CAPRETo D P iomilcef er abl y
with a copper ha |ae I'n the presence of a hydrohal ogenic acid. The sodium

nitrite isausdal by (u8Qdrh NadawsDtiMciaf ahhy@r2devsesh aprafedriably 1 to 1.5

nol es, per 1 nole of the conpound [36], and the copper halide is usually

used i n anaahgdntidef & {do®er) alkanoic acid halide such as acetyl
chloride  or propionyl bromide, or the like. In case of
using an acid anhydride or an acid halide as the (lower)
alkanoylating agent, a basic compound may also be
employed. The basic compound includes, for example, alkali
metals such as metallic sodium and metallic potassium;
hydroxides, carbonates or hydrogen carbonates of these
alkali metals; oréanic bases such as pyridine and
piperidine, and the like. The reaction can be carried out
in either the presence or the aﬁsence of a solvent, usually

. in the presence of a suitable solvent. The solvent

includes, for example, ketones such as acetone and methyl
ethyl ketone, ethers such as diethyl ether and dioxane,
aromatic hydrocarbons such as benzene, toluene and xylene,
acetic acid, acetic anhydride, water, pyridine, and the
like. The (lower) alkanoylating agent is used in an amqunt
of at least 1 mole per 1 mole of the compound [33], usually
in an equimolar to a large excess amount. The reaction is
usually carried out at a temperature of from around 0°C to
around 150°C, preferably from around 0°C to around 100°C,

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



nol es,

preferably 1 to 4 noles, per 1 nole of the conpound [36]. The
reaction is usually carried out at a tenperature

of fromaround --20C to

around 100C, preferably fromaround --5C to around 1OOC,1&§ﬁ¥%H¥%pzoﬁgund

m nutes to about 5 hours. The hal ogen atons of R21 and X9 in

(37a),

comnp
the conpound [l a], the conmpound [la'] and the conpound [45]
descri bed bel ow can be converted intqo @ach other. 1 Septenber 2003 --

7 2

[ Reacti on schenme-XIl Hydrolysis NO2 Hal ogenating agent H[40] R4 1421 R2
X9 CR2 R20 (37] [41] CHSR21 120 (43] wherein R2 , R20, R21, R30, X, X6
and X9 are as defined

{lower) alkanoic acid as the (lower) alkanoylating agent, a
dehydrating agent is preferably employed, which includes
mineral acids such as sulfuric acid ang hydrochloric acid,
sulfonic acids such as p-toluenesulfonic acid, benzene-
sulfonic acid and ethanesulfonic acid and the like, and the
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 acetic anhydride, etc.),
an alkali metal nitrate plus sulfuric acid, an anhydride of
nitric acid and an 6rganic 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 polyphosphoric 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 aréund
70°C for about 10 minutes to about 24 hours.

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

hydrolysis of the above compound (la].



above. The hydrolysis of the conmpound [40] can be carried out under the
sane reaction conditions as enployed in the hydrolysis of the above

conpound [l a]. The hal ogenation of the conpound (41] can ' ut
under the sanme reaction conditions as enployed in the haﬁgﬁiﬁgéé%gﬂg t he

conpound [14] in the above reaction schene-V. 1 Septenber 2003 - 73 The
reacti on between the conpound (42) andy(he conpound (151 can be carried
out under the sane reaction conditions as enployed in the reaction between
t he conpound (14a] and the conpound [151. The desul furization of the
conpound (431 can be carried out under the sane reaction conditions as
enployed in the desulfurization of the conmpound [18] in the above

reaction schene-V. (Reaction schene-XI1] (44] Nitration > (45% Ni tration
(46] (47] Hal o enatibif [BRCHi201 PELERBR i (Cmpnnd [37a) or 138]

and the compound [8) can be carried out under the same
reaction conditions as employed in the reaction between the
compound {1b] and the compound {11] in the above reaction
scheme-1T1.

The halogenation of the compound {39] can be
carried out under the same reaction conditions as employed
in the halogenation of the above compound [14].

The reaction of converting the compound [29b] into
the compound {[29a] can be carried out under the same
reaction conditions as employed 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 carried out by converting the
former compound into a diazonium salt thereof using sodium
nitrite and an acid such as sulfuric acid, hydrochloric acid
hydrobromic acid or boron.ﬁluoride in a solvent such as a
(lower) alkanoic acid such as acetic acid or water, and £hen
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 hydro-

halogenic acid such as, for example, hydrobromic acid or



- 74 [50] R0 CHSR2i [51] [53] Ntration RO | [15) CH2SR21 [.52] (37b)
wherein R2 , R3, X5, X9, R20 and R21 are as defined above. 1 Septenber 2003

- 75 (Reaction scheme-XlI11] [46] R20 CH2SR21 (15] Hal og ! on 522%
CHSR21 (55] CH2R20 CH2R20 [56] [53] [54]. wherein R2', Rgrgae&z : , &30 and
R21 are as defined above.

- 71 —

hydrochloric acid, or reacting with potassium iodide in the
presence or absence of a copper powder, preferably with a
copper halide in the presence of a hydrohalogenic acid. The
sodium nitrite is usually used in an amount of 1 to 2 moles,
preferably 1 to 1.5 moles, per 1 mole of the compound [36],
and the éopper halide is usually used in an amount of 1 to 5
moles, preferably 1 to 4 moles, per 1 mole of the compound
f36]. The reaction is usually carried out at a temperature
of from arcund -20°C to around 100°C, preferably from around
~5°C to around 100°C, for about 10 minutes to about 5 hours.
The halogen atoms of R2' and %% in the compound
(37al, the compound {la}, the compound [la'] and the
compound [45] described below can be converted into each

other.



The nitration of each conpound [44], (47] or (53] can be carried out under
the sane reaction conditions as enployed in the nitration of the conpound
(33] or (34]. The reduction of the conpound (45] or (48) ,i I

carried out by (i) reducing the conpound with a catalyst1#%?M%§%%g? ?c
reduction in a suitable solvent, or by (ii) reducing the conpound with a
reduci ng agent such as a mxture of nmetal or netal salt with an acid or a
m xture 1 Septenber 2003 - 76 of metal or metal salt w th hydroxide,

sul fide or ammonium salt of alkali netal in a suitable innert solvent. In
case of the process (i) of the catalytic reduction, the solvent enployed
in the reaction includes, for exanple, water, acetic acid, alcohols such as
nethanol,[q{ o2 hie %;Xgﬁopanol, hydr ocar bons such as hexane and

cycl ohexane, ethers such as  di et hyl ene gl ycol.di nethyl ether, dioxane,
tetrahydrofurangdnd diethyl ether, esters suchyds ethyl acetate and net hyl
acetate, apnotid pohNar, sol vent such as N-dilret yd, formam de, and the

i ke. The ca for catalytic reductionyg ed | Hatlbgeh@achigon

i ncl udes, for pl e, pal Hxdrodysp al%adi u @ k, paldgaditum car hon,
sxi@g, copper chromte, "Rahey

pl ati num pjé ‘ ai ckel, and the like. The
catal yst is usually i n an anount ofR¥ron1 0.0%20 1.00 tines weight
based on the cqqﬁpﬁnd [45] or [48]. The reac .#iéi s usually carried out at
a tenperature 0 rom around -20C to around 1 , preferably from around
0C to rgem tenpgrdature at, agRydrogen pressure ofgdrom1l to

X NO ; X NO
_ 2
- CH,SR?Y  [15] 2
' >
r2’ NH-x6 rR2' NH,
cusr??
42
[42] L2
4
R R
X NO, [43]
'_>
r2' 9
"
220
(371

wherein RZ', Rzo, r%Z1, R3O, x, %6 and X% are as defined
above.

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

The halogenation of the compound f4l] can be
carried out under the same reaction conditions as employed
lin the halogenation of the compound (14] in the above

reaction scheme-V.



10 atm for about 0.5 to about 10 hours. in case of using the process

(ii), the enployed reducing agent includes a mxture of iron, zinc, tin or
tin (1) chloride with a mneral acid such as hydrochl ori i

sul furic acid, a mxture of iron, iron (I1) sulfate, zing%%%&?ﬁﬁgkp?%

al kali netal hydroxi de such-as sodi um hydroxi de, sulfate such as ammoni um
sul fate, aqueous anmmi nia or ammoni untchBoride, and the like. The innert

sol vent includes, for exanple,. water, 1 Septenber 2003 - 77 acetic acid,
met hanol , et hanol, dioxane and the |ike. The reaction conditions of the
above reduction may vary depending on a kind of the reducing agent

enpl oyed. For exanple, the reaction is advantageously carried out at a

temperature of fr ol QuAl9Gn! B L QO AP AAII] aZPUAA dhe 1O abou

10 hours when the reducing agent Is a conbination of tin (Il) chloride and
hydr ochl ogbgip8ehd. [ T41E careBeCtagr 8genbut sundaial dhye enpleymethdaican amount of
at least 1 nole, preferably 1 to 5 noles per 1 nole of the starting
conmpound. cdhaibabngenatdnploykedt he tbeapoemct {d6)betrwdery] tixndForpmindibsequent
reaction with the conpound [15] can be carried out in the same reaction
condi ti on§14s]eapd ofiesl qampound haPdgenati on of the above conpound [14] and
the subsequent reactio

wi_.th the conpoun 15]. The.d furi ion of the
conpound [55] or [511° '%?ﬂﬁgébﬁﬁFhﬁnpﬂg g% fémﬁPT%%]F§$if%%}aﬁéspectively
can be caLtiedaolle ! thddi® RA8aREACLLOR; GANELAEPESRS SITIRYRSYdd
in the desulfurization of the compound [18] in the above

reaction scheme-V.

[Reaction scheme-XII]

0,N
Nitration ~
Il -
]
R3 Rr3
{44] {451
H,N X . )
Nitratlion .
EEEE— : e
r2' x9 RZVT~x7 '
R3 r3
(46] (47]
X NO, | X NHj
Halogenation
r2' x? > g2 %9 -
R3 R3

[48] {45]



t he desul furization of the above conpound [18]. The reaction of converting
the conmpound [46] or [56] into the conpound [47] or [53] respectively is
carried out by reacting the starting conmpound with nitri q%e%{enq@éragoo3such
as sodiumnitrite or potassiumnitrite in a solvent such as'water Tn 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 1 Septenber 2003 - 78 the presence of copper (I) brom de -
hydrobrom ¢ acid, copper (lI) chloride - hydrochloric acid, hydrobromc
acid, potassiumiodide, or an acid such as hydrochloric acid plus copper
powder. The acid enployed in the reaction includes, for exanple,

hydrochl oric acid, hydrobromc acid, sulfuric,sacid, tetrafluoroboric acid,
hexaf | uor ophosph r&c aci d, gthe like. Thg acid ang Ehe nitrate.of netal
are usually used i'm@ah am offfrom1l to Hn%]eg, r ﬂerably from1l to

3 noles, and of gt | mol e, preferably Trédm1 to 1.5, noles,.
respectively, pefgrZ24 fhe cpnmpound FA6}—or—f561—Fhe—amoint of the
acid enpl oyed inXheating the obtained diazoniumsalt is usually at least 1
nol es, preferably fronRl to 1.5 noles per 1 nole of the conpound [56].
The deam nation of the conmpound [52] to prepare the conmpound (53] is
carried out by, for exanpb@] reacting the conpound [52] with t-butyl
nitrite in the presggce of a suitable solvent. The solvent enployed in the
reaction R

CHSR?! cH,R20
X NH, X NH,,
R?! ¥9 R2;I::::[:X9
. R3 g3
(51] [52]
CH,R20 H,R20
X X NO,
22! 9 Nitration . 22" 9
g3 r3
(53] 137b]

L
wherein R2 R R3, X5, Xg, R20 and Rzl are as defined above.



I ncl udes, for exanple, dinmethyl formam de, dinethyl sulfoxide,
hexanmet hyl phosphoric acid triam de, and the |ike. The t-butyl nitrite is
usually used in an anount of at least 1 nole, preferably.,f t nol es
per 1 nole of the conpound [52]. The reaction is usually1§%$g%é§”g@§3at a
tenperature of from-roomtenperature to around 150C, preferably fromroom
tenperature to around 100C for about_ Q1 to 5 hours. 1 September 2003 - 79
[ Reaction schenme--XIV] R2 X5 Hal ogenation NH2 [57] R20 1 [15] CH2SR21
CH2 R20 I [S9] CH2 [57a] R2X5 R20 [60]

{Reaction scheme-XIII]

H,N *x8mn
Halogenation .
7- -
R2' %9 52 %9
Rr3 B3
{46] (54].
20
R 20 ?
| CHSR
- CH,SR?! [15] H,N
N S
g _ >
R?' i x°
53
{55]
cH,Rr20 cH,r20
HoN X
~,
R3 R3
[56] (53]

wherein Rz', R3, Xs, Xg, r20 ang Rz} are as defined above.

The nitration of each compound [44}, [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
usually carried out by (i) reducing the compound with a
catalyst for catalytic reduction in a suitable solvent, or
by (ii} reducing the compound with a reducing agent such as

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



[2b] wherein R2 , X, X5, X6, R20 and R21 are as defined above. The
reacti on between the conpound [57] and the hal ogenating agent and the
subsequent reaction with the conpound [15] are carried cnpség) egiagssane
reaction conditions as enployed in the reaction between the ove ‘"cofpound
[ 14] and the hal ogenati ng agent and the subsequent reaction with the
conpound [15]. 1 Septenber 2003 - 80_ Jhe_desul furization of the conpound
[68] to prepare the conmpound [59] is carried out under the sanme reaction
conditions as enployed in the desulfurization of the conmpound [18]. The
reaction of converting the conpound [59] into the conpound [60] is carried
out by treating the forner conpound under the sanme reacion conditions as.

enpl oyed in_. the reaction_of converting_the, conpound [46] or [56] into the
di azoni um &Mt p9fe;5‘§rté1di$326nvaﬁrs'a$@EOW%h F&l i On SIEEAd Ui t h MON,

uherei n Ml as,Aeljnad dRous. kot Dgs  BERSONGS Of & GoRReEr GQmgund such

. S
as copper powder or  copper Su e reaction is usually carfied out at

a te”per961'5'1r@h@fp[fd’é?a@sar(qgn@foghEocé‘EQPﬂgié-op&ucﬂ{ﬁ;r?r?\b‘le}’ sdiampearound 0C
to around 70C for about 0.5 to about 5 hours. The MCN is usually used in

an anount @fipkbyédaist the melaetiphefiacdblys | for lékamplas, paitek ,nol e of the

conpound [59]. The hydrolysis of the conpound [60] can be carried
acetic acid, alcohols such as methanol, ethanol and iso-
propanol, hydrocarbons such as hexane and cyclohéxane,
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,
platinum, 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 hydrogen pressure of from 1 to
10 atm. for about 0.5 to about 10 hours. 1In case of using
the process (ii), the employed 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 (II) sulfate, zinc or tin with alkali
meta; hydroxide such as sodium hydroxide, sulfate such as
ammonium sulfate, agueous amminia or ammonium chloride, and

the like. The innert solvent includes, for example, .water,



out under the same reaction conditions as enployed in the

hydr ol ysi s of

the above conpound [20]. 1 Septenber 2003 [Reaction schenme-XV] [49] x
R2 NH2 X9 [62] [64] X10 - 81 Nitration [61] k%ﬂ%ﬂ%%ﬁ%% B?S]

Nitration'

[ 65]
[ 49]

conditions as enployed in the above reaction of converting

[ 33]

Nitration [66] [37c] wherein R, R3, X, X9, and R30 ar
above and X10

into

into

deP

the conpound [61] can be cagyied out under the sane react

the conpound [34]. 1 Septenber 2003 - 82 The nitration of

conpound [49], [61] or [66]

acetic acid, methanol, ethanol, dioxane and the like. The
ieaction conditions of thé above reduction may vary
depending on a kind of the reducing agent employed. For
example, the.reaction is advantageously carried out at a
temperature of from around 0°C to room temperature for about
0.5 to about 10 hours when the reducing agent iQ a
combinatiop of tin (II) chloride and hydrochloric acid. The
reducing agent is usually employed in_an amount of at least
1 mole, preferably 1 to 5 moles per 1 mole of the starting
compound .

The halogenation of the compound (461 or [49] and
the subsequent reaction with the compound [15] can be
carried out in thé same reaction 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 preparing the compound [56] or [52] respectively can 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
[56] into the compound [47] or [53] respectively is carried
out by reacting the starting cémpound with nitrite of metal
such as sodium nitrite or potassium nitrite in a solvent
such as water in thé 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

I hed

I's a hal ogen atom The reaction of converting the conpound

i on

t he conpound

t he



can be carried out under the sanme reaction conditions as enployed in the
above nitration of the conpoud [33] or [34]. The hydrolysis of the conmpound
[62] can be carried out under the sane reaction conditio I din
the above hydrolysis of the conmpound [la]. The deam nati g%%&%@gﬁpound
[63] to prepare the conpound [64] can be carried out under the sane
reaction conditions as enployed in thggabove deam nation of the conpound
[52] . The reduction of the conpound [64] can be carried out in the sane
reaci on conditions as enployed in the above reduction of the conpound [45]
or [48]. The reaction of converting the conpound [65] into the conmpound
[66] can be carried out in the sane manner in the above reaction of

convertin r 6 |nt Qund or [53]. The
Compounds 5] PTEERS bR fapelt (r7 brad} %Wcﬁ)rg%’[fé’ﬁ“{ BB % na [ 52).
wher ei N R2cdsp éksi?}”éﬁfﬁiﬁwé —UB§QEHEﬁ1891 aéfh 9Tﬂﬁﬁﬁﬁﬁ%ﬁlﬁeh%&90y0|lc
ring having a stituent of ox0, can be reduced to the correspondlng
conpounds, poteseium Rbdikles ®at ahabeddosudinsad UhairedHfHortie Acidnpaened

het erocyclic ring having a substituent of hydroxy. The reduction can be
carried ousoRPeh ROYHRIT-0gdire aridgempdoredgl mgdre riaaqtﬁ@npriwénél@sef a
suitabl e sgolvent. The reducin% agent includes, for exanple, sadium1

Sept enber S9HE*ample fdsReEY HélclFFH?Uﬂ?%ﬁ{ﬂﬁﬁﬂﬂﬁq“ﬂﬁﬁqdes“&@H6F&ne and

the acid, tetrafluoroboric acid, hexafluorophosphoric acid, and
the like. The acid and the nitrate_ of metal are usually
used in an amount of from 1 to 5 moles, preferably from l-to
3 moles, and of at least 1 mole, preferably from 1 to 1.5,
moles, respectively, per 1 mole of the compound [46] or
{56]. The amount of the acid employed in heating the
obtained diazonium salt is usually at least 1—mole5,
preferably from 1 to 1.5 moles per 1 mole of the compound
[56].

The deamination of the compound [52] to prepare
the compound [53) is carried out by, for example, reacting
the compound {52] with t-butyl nitrite in the presence of a
suitable solvent. The solvent employed in the reaction
includes, for example, dimethyl formamide, dimethyl
sulfoxide, hexamethylphosphoric acid triamide, and the
like. The t-butyl nitrite is usually used in an amount of
at least 1 mole, preferably from 1 to 2 moles per 1 mole-of
the compound [52])}. The reaction is usually carried out at a
temperature of from room temperature to around 150°C,

preferably from room temperature to around 100°C for about

0.1 to 5 hours.



| i ke. The reducing agent is usually used in an anount of at |[|east 1 nole,
preferably 1 to 5 noles per 1 nole of the starting material to be reduced.
The sol vent includes, for exanple, water, a (lower) alco

met hanol , et hanol or isopropanol, an ether such as tetraﬁ&%*ﬁ#ﬂ?y%%03
diethyl ether or diglyne, and the like. The reaction is usually carried
out at a tenperature of from around-5@C-to 50C, preferably from around
--30C to roomtenperature for about 10 mnutes to about 5 hours. |In case
of using lithium alum num hydride or diborane as the reduci ng agent, non-
aqueous solvent is preferably enpl oyed such as diethyl ether,
tetrahydrofuran or diglynme. In case of using sodium borohydride as the

reduci ng ent. .an inorga ase such as sodi um hydroxide can also be
added to Fﬂ% ?Eé%?|%€h§§%gkég}lThe conpounds erein R2 is a saturated or
unsaturated 5-p2Q 9 nherygfil heterocyclic ringzhaving a_jpubst|i t uent

having at |east 1

| am no,} a (| ower)

r be~hydl i zed i nto t he
correspondi ng conpounds mhereln R2 is a saturated or unsaturated 5- to
9--menbered heterot$élic ring having a subsititueh®7akl ected fromthe
group conS|st|ng of a (lower) alkyl hauing.at |east one am no and am no.
The hydrolysis | Septenbe{lgPOB - 84 %a T@ﬁ#ied out” under the sane
reaction condltlégs /31 i

X NH, X ] CN
?Hz 5 ?Hz
220 520
[59] [60]
R4 e
S X COOH
.2
£ 20
[2b]

wherein R2', X, XS, Xs, R20 and R?! 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 employed in the reaction between the above
compound [14] and the halogenating agent and the subsequent

reaction with the compound [15].



enployed in the hydrolysis of the conpound [la] in the above reaction
schene-1. The conpounds wherein R2 is a saturated or wunsaturated 5- to
9-menbered heterocyclic ring having at |east one -NH ingt té&gg}%bag be
converted into the conpounds wherein R2 is a saturated or unsaturated 5-
to 9-- nmenbered heterocyclic ring substituted by at | east one (Il ower)

al kanoyl, by reacting the forner conpogpds under the sane reaction
conditions as enployed in the reaction of converting the conpound [ 33]
into the conpound [34] in the above reaction scheme-X The conpounds [ 3],
[5], [7]), [9], [la], [la], [21b], (Ib"], [29], [31] and [32] wherein R is
a phenyl having at |east one (lower) al koxy on the phenyl ring can be

converted into the CQBre?%%R%%§%§%&ﬁ|ﬁ;ggg§ﬂgﬁé§%$ﬂgi?Lé5€br§£enyl havi ng

at | east one hydroxy on r conpounds

in an aqueQySsdandl ReORbapaFAE (50 Ui @A 1B SQEPRHAL, [ e WGk N R3

and/or R4 i's a 'hal ogen atom can be converted into tﬂe cor respondi ng
conpound [ MeacMiemeicBnRBt baild cis Rénpisyydi axyhe biest ol i Nga ¢ hen foF ner
conpound in water and a basic conpound such as sodi um hydroxi de, potassium
hydr oxi de drhebaompeukngddi b&i de at from roomtenperature to around 200C,
preferably fromroom tenperature to around 150C for about 1 to 15 hours. 1
Sept enber 2003 85 [ RBACFFIRt L¥hétfe-cRpVErting the compound [59] into

the compound [60]) is carried out by treating the former
compound gnder the same reacion conditions as. employed in
the reaction of converting the compound [46] or [56] into
the diazonium salt to prepare diazonium salt, which is then
reacted with MCN, wherein M is as defined above, in the
presence of a copper compound such as copper powder or
copper sulfate. The reaction is usually carried out at a
temperature of from around 0°C to around 100°C, preferably
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 carried
out under the same reactioq conditions as employed in the

hydrolysis of the above compound {20]}.



O [In _ COOR6a X _COOR6a wherein R21, R3, R4 and X are as defined above,
and R6a is hydrogen atomor a (lower) alkyl, Riais a (lower) alkyl having
1 to 3 of hydroxy, Ribis a (lower) alkyl having 1 to 3 gf e

al kanoyl oxy, Ric is a (lower) alkyl having 1 to 3 of halgé% téﬁonsog%d Rid
is a (lower) alkenyl. The reaction of converting the conpound [1k] into

the conpound [|I z] can be carried out gpder the sane reaction conditions
as enployed in the above reaction of converting the conmpound [33] into the
conpound [34]. The hydrolysis of the conpound [|I z] can be «carried out
under the same reaction conditions as enployed in the above hydrolysis of
the conpound [1la]. The hal ogenati on of the conpound [1k] can be carried
out under éﬂg ane reaction %onditions as enployed in the above

hal ogenat i B35~ ¥ He SEOFSIRY [ 2] . cOOR6a Hydrolysis R4 0 X COOR6a 1 [1Q)

Ré Ra (1k] jI::::I::jNHZ X NHR 30
1 o . 2

R3 &3
{491 Nitration [61]
NO ﬁo
2
X~ NHR 30 X NG NH.,
g
Nitration Rz' xg Hydrolysms‘> Rz' ~ x9
g3 : r3
[62] {63]
NO H
% 2 " NH,
— r2" %2 —_—> r2" x°
3 Rr3
[64] . {65]
%10 10
X X NO,
> 52 9 Nitration > Q2" 9
R3 13
[66) [37¢]

wherein Rzl, R3, X, Xg, and R39 are as defined above and x1°
is a halogen atom.

The reaction of converting the compound [49] into
the compound [61] can be carried ocut under the same reaction
conditions as employed in the above reaction of converting

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



| Hal ogenation 1 Septenber 2003 86 The reaction of converting the conpound
[1k] into the conmpound [in] is carried out in a suitable solvent or

wi t hout a solvent in the presence of a hydrohal ogenic aci

hydochl oric acid or hydrobrom c acid, an inorganic acid g&%ﬁ“%@“%3°P8ric
acid, boric acid or potassium hydrogensul fate, or an organic acid such as
oxalic acid. The solvent enployed i BBe-reaction includes, for exanple,
wat er, an ether such as di oxane, tetrahydrofuran or diethyl ether, a

hal ogenat ed hydrocarbon such as dichl oronet hane, chloroform or carbon
tetrachl oride, an aromatic hydrocarbon such as benzene, toluene or xylene,

or a mxture thereof. The reaction is usually carried out at a tenperature

of from around 50C #Re & AUNG 30Gs RS e&apwna[]mwo ) 8QC (g ) around

300C for about 10 m nutes to about 10 hours. . The reaction of converting
t he conpousdn(bé) chht Ded tdiet apiqraURthe] kAhe Be&at foLdeondidibms |y tabl e

solvent or wthout a solvent. The solvent enployed in the reaction my be

any whi ch espéeeapl Lhi tde i abave rdliowd iogacofi bhe ofompond el 33 hgpt He3 Lionpound
[ 1k] into the conpound [Iq%. The reaction is usually carried out at_a
tenperature of from Thaodenitsin qfe the sPBRAWNd5bE: ] st drealdaF 5@ r oom

t enperature Eo aroung 100C for ahaut 10 m.nutes to about 1 .hq:rs. The
reacti on nBYCalB8he ROntRRT LA e Cﬁf’?éghff%s af %\'pr%?cgalrﬂ cqbease such
as sodiun1ﬁggpgngggrOPQQg§§hymhéxy$ﬁgﬁ%g,[§9g[un1hydrogen carbonate

y

pot assi um roge
The deamination of the compound {63] to prepare

the comppuﬁd [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 the 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], (91, [1a], [1la'l,
[1b*], [291, {31] and [32], wherein R? is a saturated or
unsaturated 5- to 9—memberéd heterocyclic ring having a
substituent of oxo, can be reduced to the corresponding
compounds, wherein R? is a saturated or unsaturated 5- to 9-
membered heterocyclic ring having a substituent of
hydroxy. The reduction can be carried out with a hydrogen-—
ating reducing agent in the presence of a suitable

solvent. The reducing agent includes, for example, sodium



car bonat e, sodi um hydroxi de, potassium hydroxide, lithium1l Septenber 2003
- 87 - salt such as lithiumchloride or lithiumcarbonate, or an organic
base such as DBE', pyridine, triethanol amine or triethyl 5%

reaction of converting the conpound [In] into the conpoun Péﬁhls carrled
out in a suitable solvent in the presence of a basic conmpound. The sol vent
and the basic conpound enployed in the3reaction may be any which is
exenplified in the above reaction of converting the conpound [1t] into the
conmpound [In]. The reaction is usually carried out at a tenperature of
fromroomtenperature to around 200C, preferably fromroomtenperature to
around 150C for about 1 to about 10 hours. The conpounds [Ik] [1t], [Im

and L] uBBEBhDar e, |5 dhilind Uil ALEVhoBPNODE SAIKEIAL G Jtgdhe

correspondi ng conrpounds ereln rogeh dﬁy2|ng t he

former conpewads @Héiefeddlﬁn%a%eh%a(its' QBuat d&éé&”?naén %W@%f_’ ¢ he
above hydrolysis of the conpound [Ia]. the hydrolysis of the conpound

[1a] wherellmaRbal msle, (Jraerpbalykyl toRﬁéﬁane@J per hydedye esk ithsone cases
to give the compound [11] wherein R6a is hydrogen atom which can easily
be separaté&afﬁéﬁ%tmﬂﬁﬁ%%ﬁk|b9nb#|X?dﬂeedln The $elvemandloned, the

conpound 1k% mgereln R6a i s _hydrogen atom the carboxy in the conmpound is
al so hal o§&nBPeR- %agﬁheébé§€§eﬁdtaﬁﬁPQOBn%UE%na%em%%EﬂW%} ethanol

or isopropanol, an ether such as tetrahydrofuran, diethyl
ether or diglyme, and the like. The reaction is usually
carried out at a temperature of from around -60°C to 50°C,
preferably from around ~30°C to room temperature for about
10 minutes to about 5 hours. In case of using lithium
aluminum hydride or diborane as the reducing agent, non-
aqueous sclvent is preferably employed such as diethYl
ether, tetrahydrofuran or diglyme.

In case of using sodium borohydride as the
reducing agent, an inorganic base such as sodium hydroxide
can also be added to the reaction system.

The compounds whierein R2 is a saturated or
unsaturated 5- to 9-membered heterocyclic ring having a
substituent selected from the group consisiting of a (lower)
alkyl having at least 1 of a (lower) alkanoylamino and a
(lower) alkoxycarbonylamino, a (lower) alkanoylamino and a
(lower) alkoxycarbonylaminoc can be hydrolized into the A
corresponding compounds wherein RZ 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



separated fromthe reaction mxture. 1 Septenber 2003 - 88 [Reaction
schene--XVII] R32 O,N COON Esterification [67] R32 H2ZN COOR33 H2N COOR33
1 V Redu- / Hal ti ogena on ction Il [71] [2c] Werein X2, %ﬁ%dﬁngéﬂsare
as defined above, R32 and R33 each are a (lower) alkyl. The esteritication
of the compound (67) is carried out in a (lower) alcohol such as nethanol,
et hanol or isopropanol in the presences of a hal ogenati ng agent such as an
acid such as hydrochloric acid or sulfuric acid, thionyl chloride,
phosphorus oxychl ori de, phosphorus pentachloride or phosphorus
trichloride. The reaction is usually carried

can be carried out under the same reaction conditions as
employed in the hydrolysis of the compound [la)] in the above
reaction scheme-1I.

The compounds wherein R2 is a saturated or
unsaturated 5- to S9-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 compounds under the
same reactién conditions as employed in the reaction of
converting the compound [33] into the compound [34] in the
above reaction scheme-X.

The compounds {31, {5), [7}, (2], [la]l, [la'],
{1b], {1b']l, [29]1, [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 Rl is a
phenyl having at least one hydroxy on the phenyl ring, by
heating the former compounds in an agueous hydrobromic acid
solution.

The compound [1] wherein R3 and/or R? is a halogen
atom can be converted 'into the corresponding compound [1]
wherein R3 and/or rR? is hydroxy, by treating the former |
compound in water and a basic compound such as sodium
hydroxide, potassium hydroxide or barium hydroxide at f£rom
room temperature to around 200°C, preferably from room

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



out at a tenperature of fromaround OC to 150C, preferably from around 50C
to around 100C for about 1 to 10 hours. The reduction of the conpound [ 68]
can be carried out under the sane reaction conditions as ed At he
above reduction of the conpound [45] or [48]. | Septenber1§%%%9¥x§3ba}he
hal ogenati on of the conpound [69] is carried out in a suitable solvent in
t he presence of a hal ogenating agent. g§he hal ogenati ng agent enpl oyed in
the reaction includes a hal ogen such as brom ne or chlorine, iodine
chloride, sulufuryl chloride, N halogenosuccinimde such as

N- br onosucci ni m de or N-chlorosucci ni mde. The hal ogenating agent is
usual ly used in an amount of-from1l to 10 noles, preferably from1l to 5
nol es per . Ql nd [69]. The solvent includes a hal ogenated
hydrocarboﬁagﬁgﬁugg§£§ﬁ§ﬁioro t hane, dichl oroet hane, chl orof orm or carbon
tetrachl oride, a (lgher)y al kanoic acid such as acetigécig or propionic
acid, water and_the\likel Theorféction is usualkxy c i ed_outcoaln 5@

0C to aHgdmelybesboiling the sol vent,
preferably fr d 0g to around 40C for abou ,b\N o abput 10 hours.
The reacti on Bf “conyer tityrg t he co n 70] 1 ntR* t conpound [71] can be
carried out under tme sdqg_react'on conditions as emﬁioydqg n the above
reaction of converting Rhe conpound,_ [46] or [56] into t h& conpoud [47] or
[53]. The hydrolysis f{kfhe conmpound [%¥l1] can be carriF§Ljout under the
sanme reaction conditii[s as enployed in the

Halogenation T~y

6a - 6a
COOR X COOR
\'»A 0

{lm] [1n]
wherein R2', R3, R? and X are as defined above, and R2 is
hydrogen atom or a (lower) alkyl, r'2 is a (lower) alkyl
having 1 to 3 of hydroxy, rP is a (lower) alkyl having 1 to
3 of a (lower) alkanoyloxy, RI1C ig a (lower) alkyl having 1
to 3 of halogen atoms and r' ig a (lower) alkenyl.

The reaction of converting the compound {1lk] into
the compound [12] can be carried out under the same reaction
conditions as employed in tﬁe above reaction of converting
the compound [33} into the compound [34].

The hydrolysis of the compound [l:] can be
carried out under the same reaction conditions as employed
in the above hydrolysis of the compound [1la].

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

in the above halogenation of the compound [2].



above hydrolysis of the conpound [l a]. The conpounds [la] in the reaction

schene-1 and the conpounds [Ib] and [Ib'] in the reaction schene Il are
useful not only as an internediate for preparing the HHQ¥2§% 2%B3the
present invention with antimcrobial | Septenber 2003 - 9 |V|t|es but

al so as an antim crobial agent because they also have antim crobi al
activities. The compound [1) of the prggent invention can easily be
converted into a salt thereof by treaing with a j)harnaceutically
acceptabl e acid or base. The acid includes inorganic acids such as
hydrochl oric acid, sulfuric acid, phosphoric acid and hydrobrom c acid and
organi ¢ acids such as oxalic acid, maleic acid, fumaric acid, malic acid,

tartaric acid, citrigc acid, henzoic acid, |actjc acid, | f
acid and propionic abi%l.reAcs 1588 HEPHGEEm%o‘d‘?%rﬁm'ﬁ{Ec{gﬁlﬂesu oln:;n

hydr oxi de, I hyer . I; b J@qy

car bonat e, tgﬁdg% (?klgm]?ﬁes g%(rgrgégﬁ]dgt&%ugﬂg%tsaﬁlﬁ%ﬁan easl e |soI at ed
and purifi@dtRyueoavestiaitali nMehRogsesEHER &6, aftwdmm@mce@d@ctl on
with solvents, dilution method, recrystal lization, colum chromatography
and preparahcheashhﬂdéenmnr1q:hmaﬂabmgha¢hgbrdheccmmp@urmh(ﬂmomgadﬂua pr esent
invention or salts thereof show an excellent antimcrobial activity

agai nst npcbpl aveA, a$€%ﬁﬂ%ﬁﬂﬁa§caéwuQPhb@aﬂCH%a%#d@@%ﬁ%ﬁ&%@r|a

hydrogensulfate, or an organic acid such as oxalic acid.

The solvenp employed in the reaction includes, for example,
water, an ether such as dioxane, tetrahydrofuran or diethyl
ether, a halcgenated hydrocarbon such as dichloromethane,
chloroform or carbon tetrachloride, an aromatic hydrocarbon
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 abeout 10 minutes to about 10 hours.

The reaction of converting the compound (12] into
the compound [In) is carried out in a suitable solvent or
without a selvent. The solvent employed in thé reaction may
be any which is exemplified in the above reaction of
converting the compound [lk] into the compcund [1ln}. 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 aboﬁ£ 10
hours. The reaction may also be conducted in the presence
of an inorganic basé such as sodium carbonate, potassium
carbonate, sodium hydrogen carbonate, potassium hydrogen

carbonate, sodium hydroxide, potassium hydroxide, lithium



resistant cells against various antimcrobials, clinically isolated
bacteria, and gram negative and gram positive bacteria such as

Enl erococcus faecalis and Staphyl ococcus pyogenes and he u é | as
an antimcrobial agent for the treatnent of diseases indﬂggﬁ&%3x¥%§ g

m croorgani sns. 1 Septenber 2003 - 91 These conpounds al so show | ow
toxicity and | ess side effect and are agharacteristic in good absorbability
and in sustained activity. Mreover, the conmpounds are highly excreted
via urine and hence are useful for the treatnment of wurinary infectious

di seases, and fur-they because of easy excretion via bile, they are also
useful for the treatnent of intestinal infectious diseases. Anobng the

compounds” L oL ohe o SEERlANERLL Ol oo S ELELa S opes arepthe

conmpounds wherein I's unsu ut'e é&cloﬁr pyl ,

fluorine ati@anifHaskr 8hi8haRE Ypid U MR A0M: r RE thandl (LAVRE) oAl kyl such
as, preferably nethyﬁ or ethyl, nns&hgre#érabl§ nethgl, and ﬁ% i s hydrogen

atom a (| cwdrethallkymiee.a hal ogen atom nost preferably hydrogen atom
with a (lower) alkyl being preferably nmethyl or ethyl, nost preferably
met hyl, and a hal og&hearearbepmehredraregiflipge lther cospatod dimi | imtd ne
atom nost preferably quogine atom The absorbabili%iaof t he conpounds of

the presentt™§ GPEROUSH AP hes | FTMPD danapeuikapiaseelpgntoerting
theminto A GULeRANAENY ALl c ilbdtha. Orn*8BRVEe KRG ARE Olsic
ydrochl ori de. _

compound employed in the reaction may be any which is

exemplifiéd in the above reaction of converting the compound

{12] into the compound [1ln]. The reaction is usually

carried out at a temperature of from room temperature to

around 200°C, preferably from room temperature to around

150°C for about 1 to about 10 hours,

The compounds [1k], [12], [1m] and [1ln] wherein

R62 is a (lower) alkyl can be converted into the
corresponding compoﬁndslwherein rb2 g hydrogen atom, by
hydrolyzing the former compounds under the same reaction
conditions as employed in the above hydrolysis of the
compound [la].

In the hydrolysis of the compound [12] wherein Rﬁa
is a (lower) alkyl, R®2 is also hydolyzed in some cases to
give the compound {1l2¢] wherein r62 jg hydrogen atom, which
can easily be separated from the reaction mixture. -

In the halogeanation of the compound [1lk]) wherein
RGanis hydrogen atom, the carboxy in the compound is also

halogenated in some cases but this one can be easily

separated from the reaction mixture.



The conpounds of the present invention are usually wused in the formof a
usual pharnmaceutical preparation. The pharnaceuti cal preparation can be
prepared in adm xture with conventional pharmaceutically 4 3&&

diluents or carriers, such as fillers, bulking agents, bin g agen s 1
Sept enber 2003 - 92 wetting agents, disintegrators, surfactants and

| ubricating agents. The pharmaceuticaggpreparation includes various
preparations suitable for treatnent of the diseases, for exanple, tablets,
pills, powders, solutions, suspensions, enulsions, granules, capsules,
suppositories, injections such as solutions and suspensions, and the |iKke.
In the preparation of tablets, there nay be used any conventi onal
carriers, for exanp excepients such as |actose, white sugar, sodium
chloride, grIROSE Lﬁ%ﬁ?m%ngiﬁéﬂes cal cium carbonate, kaolin, crystalline
cellulose and silicg} bi ndi ng agents such as water, 3ethanol, propanol,
‘sinple syrup,q ion, starch solutio in BBhGBIOH

car boxynet hyl . shelIa@BtgggbygagggAuloé%, SS|un1phosphate
and polyvinylpyrr- e, disintegratorssuch~as d stlarch, sodi um -
al gi nate, agar po 7" | am naran powder, sodium hy n car bonat e,

cal ci um carbonate, [#bd] yoxyethylene sorbitan fatty aci(ésdsters, sodi um
lauryl sul fate, stearic nmonoglyceride, starches and Iacto§§ di si ntegration
i nhi bitors such as mhlte gar, s%garln cacao bhutter hydro nat ed

oi I's, absorption pr s S guaternary a |+ SOR sodlum
alogenation .
Iaurylsulfaﬂg————e> >
ction
. X x3
' [69] [(70)
32 32
R R
x4 coor33 x4 COOH
— >
{71] [2¢c]

Wherein XZ, x3 and x? are as defined above, R32 and R33 each
are a (lower) alkyl.

The esterification of the compound [67] is carried
ocut in a (lower) alcohol such as methanol, ethanol or
isopropanol in the presence of a halogenating agent such as
an acid such as hydrochloric acid or sulfuric acid, thionyl
chloride, phosphorus oxychloride, phosphorus pentachloride
or phosphorus trichloride. The reaction is usually carried
out at a temperature of from around 0°C to 150°C, preferably
from around 50°C to around 100°C for about 1 to 10 hours.

The reduction of the compound f68] can be carried
out under the same reaction conditions as employed in the

above reduction of the compound [45] or {48}.



wetting agents such as glycerin and starches, adsorbents such as starches,
| act ose, kaolin, bentonite and colloidal silicates, rublicants such as

purified talc, stearates, boric acid powder and pol yet hyl 1B O3 and
the like. The tablets may al so be coated with conventionalﬁm!?oatl?/ngbg3

Sept enber 2003 - 93 agents, for exanple, may be in the formof a sugar
coated tablet, a gelatin-coated tahl gfss,- an enteric coating tablet, a
filmcoating tablet, or a double or multiple layers tablet. In the
preparation of pills, there may be used conventional carries, including
exci pients such as glucose, |actose, starches, cacao butter, hydrogenated
vegetable oils, kaolin and talc, binding agents such as gum arabic
powder, tragacanth @gmder .gelatjn and et hanol , di?inﬁe rators such as

| ami naran and agar, RaPehederateton (9f thee Soreoars: it 61 loft SsGRPBEFFOr | es,

t here nHycﬂgzqgfg Sﬁ?@gﬁﬂéi éﬁ%ﬁéﬁﬁﬂLﬁgﬁ%ﬁﬁ%%Qn%%’o%ohigﬁggggﬁggﬁgp

pol yet hyl en yCco cacao al"cohal s,

esters, gel@ldtn anfeSRRLog¥RibEld 285 Wefiides ihhchRe reRkeRaRat i on of
injections, the solutions, enmulsions or suspensions of the conpounds are
sterilizedmididesea patbgeabsychrate bixation erwichh ortheehodypdlingui d. These
sol utions, enul sions and suspensions are prepared by adm xing the active
compound wihiprddeonvednfonal dhlaie, NHue cgengsuecindgddesusutbcasec aci d
sol ution, etoI al cohol , ropyl ene gl ycol ,. ethoxyl ated isostear¥l al cohol ,

pol yoxy! at'&d iW&&ﬁ?Fméﬁgo‘%lN‘cﬁmﬁﬂWi@ﬁe s8PBi haAogenating

agent is usually used in an amount of .from 1 to 10 moles,
preferably from 1 to S5 moles per 1 mole of the compound
{69]. The solvent includes a halogenated hydrocarbon such
as dichloromethane, dichlereethane, 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 compoud [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 [1la].

The compounds [lal in the reaction scheme-I and
the gompounds {1b] and [1b']) in the reaction scheme-II are
useful not only as an intermediate for preparing the

compound {1] of the present invention with antimicrobial



fatty acid esters. The preparations may al so be incorporated wth sodi um
chloride, glucose or glycerin in an anount sufficient to nake them
isotonic with the body |I|iquid. The preparations nay also1Q§3%Qﬁ&%Q%bged
with conventional solubilizers, buffering agents, anest het1 2 h

Sept enber 2003 - 9 4 - agents, and further, with coloring agents,
preservatives, perfunmes, flavors, sweegni ng agents, and. other

medi canments. The preparations in the formof a paste, creamor gel may be
prepared by using as a diluent white vaseline, paraffin, glycerin,

cel lul ose derivatives, polyethylene glycol, silicone., bentonite, or the
| i ke. When the conpound of the active ingredient precipitates in the
injection, an ,  acid such as, for exanple, .nethanesulfonic acid, propionic
aci d, hydr AHoHitdesi PutsadePnpe aRizntdmicaebial agean rhedrusadarel t o t he
i njection equired tq presecve the i.nj.ection in a stable solution. The
pharnaceut?%%%)g#gééghtfgﬁc5 B%ﬁg ?ﬁ%%§ﬁ1lesrnvention may al so be in the

formof an infusable e dibeahabl 2 SO Yileo-6QBhEI BhOGn L hen abgye compound

(1] or a salt thereof such as lactate n acid not producing a

preci pit at ezasiite ad donterpeadift80a squtethRireabebynel ddesy wiok £xanpl e,
l actic acid, nethanesulfonic acid, propionic acid, hydrochloric acid,
succi ni ¢ agihkreankutiealilyepccppbéelabicoid act besaci dThénachd eindlwdeng

|l actic acid, the acid is usually used in an anount of fromaround 0.1 to

around 10%YPAEAMR agdder 61GBI 951 hytn o 19, scig  apelfdr Dopacid,

phosphoric acid and hydrobromic acid and organic acids such
as.oxalic acid, maleic acid, fumaric acid, malic acid,
tartaric acid, citric acid, benzoic acid, lactic acid,
methanesulfonic acid and propionic acid. The base includes
sodium hydroxide, potassium hydroxide, calcium hydroxide,
sodium carbonate, potassium hydrogen carbonate, and the
like.

The compound thus obtained can easily be isolated
and purified by conventional methods, such as, for example,
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,

resistant cells against variocus antimicrobials, clinically
isolated bacteria, and gram negative and gram positive

bacteria such as Enterococcus faecalis and Staphylococcus

pycgenes and hence are useful as an antimicrobial agent for

the treatment of diseases induced by these microorganisms.



by wei ght, based on the wei ght of the above infusable or i
solution. In case of using an acid other than |actic acid,

nj ectabl e
the acid is

usual Iy used in an amount of from around 0.05 to around 4%&£%ﬁ@ﬁ%gﬁbﬁt of

preferably fromaround 0.3 to around 2% by wei ght, based o
t he above 1 Septenber 2003 95 solution. The above infusab
solution may optionally be added wi thgronventional additiv
i ncl udes, for exanple, a thickener, an absorption pronoter
crystallization inhibitor, a conplex-formng agent, an ant
isotonicity-giving agent, or a hydrating agent, and the |
the solution can properly be adjusted by adding an al kal

n

e or injectable
es, which

or inhibitor, a
i oxi dant, an

ke. The pH of
such as sodi um

hyeh o) .0l | SR AUSHEE AN LG e oL rom, 2epute 7 The

i nfusabl e 'or 1 hj ec e solati

pa

fability,

and can beysd ofed ANt 2 dvet38ktY8d ihogoda | Ok MM WD ahgt @hning the
solution state. The active conpoundS (1) or salts thereof may be contai ned

in any amsudtaindédeaduiefdanat i 88secasd, afiee WsdkduhdsC@leain
of froml to 70 % by wei ght based on the whole weight of t
The phar meeseenetoed preepariaei end bentheape aserftul ifiorerthieonre
adm ni stered, in any nethods. Suitable nethod for adm nistr
sel ected i RROY dIIES NS ChECpPEBar 1T O F1aR PeGauSsd of
severity o e. di seases,, and.the_like, For instance, . ta

sol ut i ons,g}écﬁ}s%%ln%ﬁl ons, ér%ﬁl's?gﬁg, aé?aﬁﬁ%susaehfgﬁczgﬁltgf glr

of intestinal infectious diseases.

gd1kn an anount
he preparations.
ahmbet of

ation may be
efa8F patients,

elenehl! ! S

Among the compounds [1] of the present invention,

the preferable ones are the compounds wherein Rl 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 preferably met

hyl, and

R3 is hydrogen atom, a (lower} alkyl or a halogen atom, most

preferably hydrogen atom, with a (lower) alkyl being

preferably methyl or ethyl, most preferably methyl,

and a

halogen atom being preferably chlorine atom or fluorine

atom, most preferably fluorine atom.

The absorbability of the compounds of the present

invention in 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 usually

used in the form of a usual pharmaceutical preparation. The

pharmaceutical preparation can be prepared in admixture with

conventional pharmaceutically acceptable diluents or

carriers, such as fillers, bulking agents, binding

agents,



adm nistered in oral route. In case of injection, it is admnistered
intravenously in a single formor together with an auxiliary liquid such
as glucose or amno acid solution. The injections may al sq %té@}g@rrﬁo@gered
in intramuscul ar, intracutaneous, subcutaneous, or intra | Septenber 2003
96 peritoneal route. Suppositories are admnistered in intra- rectal
route. The dosage of the pharmaceuti calgpreparations of the present
invention may vary according to adm nistration methods, age and sex of
patients, severity of the diseases, and the like, usually in the range of
about 0.2 to about 100 ng of the active conpound [1] or a salt thereof
pe-r 1 kg body weight of the patient per day. The preparation is wusually

o oL S R 101 £e1 8 SIS B9 A TIGPIBREL TS o7

is illustrate oW ng erence anples, np

and Preparafdiis. lhel phhPnblBetbped SUNAUbANAL I8 NRNGBRRL vakR¥ERLI ON TS
not limted to these Exanples or Experinents and various changes and

modi fi cat i e tiensadaivabhoufor departndiy fofomneh@iseapesandospirit of
the present invention. Reference Exanple 1 To 2, 6-dichl orotol uene (200 g)
is added dresamimske . fuabilagsni Pilts adpevdersl. 5»1u200nsl,) saspeBsion80C. After
stirring for 30 mnutes at_roomtenperature, the mxture is poured into

i ce-wat er, Tt Ted WERRUUPEL hGRPRYIRE, StRpasidories, injections

such as solutions and suspensions, and the like. In the
preparatiqh of tablets, there may be used any conventional
carriers, for example, excepients such 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, gelatin solution,
carboxymethyl cellulose, shellac, methyl cellulose,
potassium phosphate and polyvinylpyrrolidone, disintegrators
such as dry starch, sodium alginate, agar powder, laminaran
powder, sodium hydrogen carbonate, calcium carbonate,
polyoxyethylene sorbitan fatty acid esters, sodium
laurylsulfate, stearic monoglyceride, starches and lactose,
disintegration inhibitors ;uch as white sugar, stearin,
cacao butter and hydrogenated oils, absorption promoters
such as quaternary ammonium salts and sodium laurylsulfate,
wetting agents such as glycerin and starches, adsorbenté
such as starches, lactose, kaolin, bentonite and colloidal
silicates, rublicants such as purified talc, stearates,
boric acid powder and polyethylene glycol, and the like.

The tablets may alsoc be coated with conventional coating



extract is washed with an aqueous sodi um hydrogen carbonate solution and
then dried. The solvent is distilled off under reduced pressure to give

2,6-dichloro-3-nitrotoluene as vyellow crystals (253.2 Q) 2003
-'97 1H NMR (CDC13) 6ppm 2.57 (3H, s), 7.42 (1H, d, J= 1%”%%@?%

J=7 Hz) Reference Exanple 2 A m xture of 2,6-dich|oro-3 ni t r ot ol uene
(253.2 g), anhydrous dinethyl sulfoxigle (1.2 t), Kurocat F (KF) (357 @)
and 18-crown-6 (2.5 g) is stirred at 160C for 6 hours. After cooling, the
m xture is poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and dried. The solvent is distilled off under
reduced pressure and the residue is distilled under reduced pressure to

glve-2 6- dlflqorofgan%&%ﬁ% %ug%§¥g$$.%nq%kégptligg gogﬂ%iﬁ ééga%éicglg "
7 7 Hz, 9. é&ﬁf@b %El@%@n-gBatéd5t§bfghs E%n eﬁ%ér@@fEBQQQEgE§QHEE@ 3 To
acetic acid (1. 7 s are added 5 % Pd-C (24 g) and

2,6-di fluag Qe&mlddaﬁledgueaaléESSQZ g)a@ﬂﬂd e MuXtipeel Saysubj ected to
catalytic reduction at roomtenperature under 4.5 atons. The 5 % Pd-C is
filtered ofgblefd t He ddet Pecepsrdtios off giilllsed tbkfreumder bredaedd pressure.
The residue is poured intQ ice-water, neutralized, extracted with
conventional carries, 1nclud1ng excipients such as glucose,
lactose, starches, cacao butter, hydrogenated vegetable
oils, kaolin and talc, binding.agents such as gum arabic
powder, tragacanth powder, .gelatin and ethanol,
disintegrators éuch as laminaran and agar, and the like.- In
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 1act;c acid sclution, ethyl alcohol,
propylene glycol, ethoxylated isostearyl alcbhol,
polyoxylated isostearyl alcohol or polyoxyethylene sorbitan
fatty acid esters. The preparations may also be |
incorporated with sodium chloride, glucose or glycerin in an
amount sufficient to make them isotonic with the body

ligquid. The preparations may also be incorported with

conventional solubilizers, buffering agents, anesthetizing



di chl oronet hane, 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 2,4-difluoro-3- (138
g), colorless oils,- b.p.: 75C/ 11 nmHg. 1 Septenber 2003@%@%%&%
(CDC13) 6ppm 2.17 (3H, t, J=2 Hz), 3.3- 3.7(2H, brs), 6.4-6.7 (2H, m

Ref erence Exanple 4 To 2,4-difluoro-3-methylaniline (20 g) are added 42 %
tetrafl uoroboric acid (56 m) and water (28 m ) under ice cooling and
thereto a solution of sodiumnitrite (10 g) in water (20 m) is added
dropwi se at bel ow 10C. After dropw se addition, the mxture is stirred at
0C for 15 ninutes and the forned crystals are filtered, which is

washed- wi t f_.et hanol. et her wi t h di et hyl
et her, fol{ﬁ) y?n@tundbr 1%§m$ g p?e@%?ﬁ%é %ﬁ§ﬁ§vatlves

2, 4-diflu @f&a@ghyfpmle@eg;&mu heat! qﬁg}r e (28.95 g), mp.
114-115C qSReference Exanple 5 2, 4- EXE}SEEOE% gm% éﬂ;ene di azoni um

tetra- fl unsdbosmtrcs 28. B gﬁ:d;ﬁﬂ&&db@d ah m@qom@fetav palRe e, deg@gprosi tion
starts. The inner tenperature is raised to 200C. The product is taken out

of the reaRti®mlsyayehe prépared by nedovi 8a & sdthrpletwdtedivasellliakes (7. 05

g) are obtained, which is _distilled under nornmal pressure to give
2,3, 6-tri PR bt bR uehby ¢t by fellad o6l GrF d¥at bygs . pqiyethylene

glycol, silicone, bentonite, or the like. When the compound
of the active ingredient precipitates in the injection, an
acid such as, for example, methanesulfonic acid, propionic
acid, hydrochloric acid, succinic acid or lactic acid may be
added to the injection as required to preserve the injection
in a stable solution.

The pharmaceutical preparation of the present
invention may also be in the form of an infusable or
injectable solution containing the above compound (1] or a
salt thereof such as lactate and an acid not producing a
precipitate. The acid not producing a precipitate includes,
for example, lactic acid, methanesulfonic acid, propionic
acid, hydrochloric acid, sueccinic acid, and the like,
preferably lactic acid. In case of using lactic acid, the
acid is usually used in an amount of from around 0.1 to
around 10% by weight, preferably from arond 0.5 to around 2%
by weight, based on the weight of the above infusable orr
injectable solution. In case of using an acid other than
lact}c acid, the acid is usually used in an amount of from
around 0.05 to around 4% by weight, preferably from around

0.3 to around 2% by weight, based on the weight of the above



92C. 1H NWMR (CDC13) 6ppm 2.22 (3H, t, J=1.8 Hz), 6.7 7.1 (2H, m 1

Sept enber 2003 99 Reference Exanple 6 To 2,3,6-trifluorotoluene (55 g) is
added conc. sulfuric acid (366 m) and the mixture is co

Thereto a solution of potassiumnitrate (44 g) in conc. gu ?ﬁ%ﬁﬁgg?Pé (120
m) is added dropw se at below 10C and then the mxture is stirred for 15
m nutes. The mxture is poured into_-i gg-water, extracted w th 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¢g), as yellow
oil. 1H NWR (CHC13) Sppm 2.36 (3H, t, J=2 Hz), 7.83 (1H qg-like, J=8.2
Hz) Reference Exanple 7 To acetic acid (350 m) are added 5 % Pd-C (3.5 Q)

and 2, 3,6-trifluoro-5:nitrotol uene g) and.the njxture is subjected to
catal ytic Fgéﬁkff’%h at'F SR P&%‘gig éﬁqé?f"_*%'f%p?@ﬂtc‘%’r &&Jure. 5 %
Pd-Cis TibpeigHafl] BOGAd AGH cbndbhlibiafll Sl AALLT nder Teduced
pressure. e residue is poured into Ice-water, neut rali Zed," extract ed
wi th di chl ghemegbapesoansk eEXtar @t ckenvashed ybddypatsl prpdbedi ed. The

solvent is distilled off under reduced pressure and the obtalned residue
is distilled undébiteducedrysteddirationgiukibitor, a complex—forming
2,4,5-trifluoro-3-nethylaniline (22.86 ),
agent, an antioxidant, an isotonicity-giving agent, or a
hydrating agent, and the like. The pH of the soiution can
properly bg 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 thereof may be
contained in any amount in the preparations, and are usually
contained in an amount of from 1 to 70 % by weight based on
the whole weight of the preparations.

The pharmaceutical preparations of the present
invention can be administered in any methods. Suitable
method for administration may be selected in accordance with
the preparation form, age apd.sex of patients, severity of
the diseases, and the like. For instance, tablets, pills,
solutions, suspensions, emulsions, granules and capsules are
administered in oral route. In case of injection, it is-
administered intravenously in a single form or together with
an auxiliary ligquid such as glucose or amino acid
solution. The injections may also be administered in

intramuscular, intracutaneous, subcutaneous, or intra-



as yellow crystals,-b.p. 85C 20 nMHg. 1H NMR (CDC1l3) Sppm 2.19 (3H

Hz) ,

3.3-3.7 (2H, brs), 6.42 (1H, dt, J=8 Hz, 11 Hz) 1 Septenber 2003 -
10 Reference Exanple 8 To anhydrous dichl oronet hane (170
2,4,5-trifluoro-3-nethylaniline (16.89 g) and di net hyl

Thereto N-chlorosuccinimde (17.2 g) is added gradually below 5C. After

t,

9 A,

J=2
100

stirring for 30 mnutes, triethylamngs(21 mM) is added dropw se and the

m xture is refluxed over night. After the mxture is cool ed and nmade

al kaline with 5 % aqueous sodi um hydroxi de solution, the resultant i
extracted with dichloronethane, and the extract 1is washed with water and
dried. The solvent is distilled off under reduced pressure and the residue

is purifi
n- - hexane
met hyi t hi oped¢pd ardddde (8.3 g). 1H NWR (CDC1l3) 6ppm 2.02 (3H, s), 2.20
J=2 Hz), 3.79 (2H, d, J=1.9 Hz), 3.9-4.1 (2H, brs) Referenc

(3H,

t,

e PYeorildy S8R oL SO OTR o i e Qe TR RAREa "

0 give 2,4,

S

e

Exanmpl e 9 To 2, 4, 5- tmnief ldieage3ofethy| pharmtdud tiiaangirieyar agibhknes( 10. 67 Q)
are added ethanol (300 ml) and Raney nickel (100 g, wet) and the m xture
is stirredhrs prrARnY dyyendtignenpypr v80y n eanmhingAftioeadRdmay tmackeoh i s
filteredtgg, the filtrate is concentrated, diluted with water,

thods, age and sex of patients, severity of the diseases,
and the like, usually in the range of about 0.2 to about 100
mg of the gctive compound [1] or a salt thereof per 1 kg
bddy weight of the patient per 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 is not limited to these Examples or Experiments
and 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=l.52,l206 ml) at 25° to 30°C. After
stirring for 30 minutes at room temperature, the mixture is
poured into ice-water, extracted with diethyl ether, and the
extract is washed with an agueous sodium hydrogen carbonéte
solution and then dried. The solvent is distilled off under

reduged pressure to give 2,6-dichloro-3-nitrotoluene as

vellow crystals (253.2 g).



extracted with dichl oronmethane, 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 colum-chromatography (dichlor :
n-hexane = 1 : 1) | Septenber 2003 - 101 give 9@§&Hﬂﬁﬁxzoo3
2,4,5-trifluoro--3,6-dinethylaniline (5.89 g), as yellow crystals. 1H NMWR
(CDC13) 6ppm 2.10 (3H, d, J=1.7 Hz), 3,18 (3H, s-like), 3.4-3.7 (2H, brs)
Ref erence Exanple 10 A sol ution of t- buat'yl nitrite (4.56 g) in anhydrous
di met hyl formam de (26.5 m) is stirred with heating at 50-52C and thereto
a solution of 2,4,5- trifluoro-3,6-dinethylaniline (4.24 g) in anhydrous
dimet hyl formam de (40 m) is added dropw se at 50-52C over a period of 30
m nut es. The nlxture is further stirred at the sane tenperature for 30
m nutes. After coolln%‘NMRmiCDﬁbghu&Ppms BobV etBEntx) i Co-4Bat(8H, éxtracted
wth diethé 1.5 E and the extract is washed with water, and then with
rocHEeri

di |l uted hydr ¢ 28 i dridd H2Phe diethyl ether is distilled off
under atonospheric PREPSULE. aqﬂ( sidue is concentrated and distilled
under at onospheric pressmﬁ%ﬁfr—g#Qe—g-B 5-trifluoro-4-nethyltoluene (1.9
9 20 vel low o I, ba i 120 35C HEAMAIOCROISY: B ok (038, 55| ko)
2.25 (3H, d, J=1. 7 Hz), 6.62 (1H, ‘ddd, J= , Ref erence

Exanpl e 11g), anhydrous dimethyl sulfox1de (l 2 1), Kurocat F (KF)
(357 g} and 1l8-crown-6 (2.5 g) is stirred at 166°C for 6
hours. After cooling, 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 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 (CDC1l3) sppm: 2.30 (3H, t, J=2 Hz), 7.01
(1H, ddd, J=1.8 Hz, 7.7 Hz, 9.5 Hz), 7.97 (1H, dt, J=5.8 Hz,
8.7 Hz)

Reference Example 3

To acetic acid (1.2 2) are added 5 % Pd-C (24 g)
and 2,6-difluoro-3-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
drig?. The solvent is distilled off under reduced pressure
and the residue is distilled under reduced pressure ﬁo give
2,4-difluoro-3-methylaniline (138 g}, colorless oils, b.p.:

75°C/ll mmHg .



To 2,3,5-trifluoro-4--nethyltoluene (1.9 g) is added conc. sulfuric acid
(19 M) and the mxture is cooled to OC, to which a solution of potassium
nitrate (1.71 g) in conc. sulfuric acid (4.6 nl) is adde | ow
-10C 1 Septenber 2003 - 102 and the m xture is stirred fgrﬂfweﬁr?togg The
m xture is poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and driedgg The solvent is distilled off under
reduced pressure and the residue is purified by silica-gel

col um- chr omat ogr aphy (dichloro- nethane : n-hexane = 1 : 6) to give
2,3,6--trifluoro-4- nethyl-5-ni.trotoluene (1.9 g). 1H NWVR (CDC13) dppm
2.29 (3H, t, J=1.5 FE) 2.32 (3H, d, J=2.4 Hz) Reference Exanple 12 To

2,3,6-trifluoro-4-ng 5-nitrotol uene (1.9 are added 2-net hoxyet hanol
(9.9 m), vvat er (1. 1"‘rﬂ>{"j"‘R KEORRahy f BPPer a7t hel . T mJ)=2amd ter iBehyl ami ne
(5.2 m) tige Kture | 5eféﬂxed for 25 hours. After the reaction is
conpleted o dded and’t h&%teBlitant is extracted with di et hyl

et her, and the extr@@&ergn shed.whLhywater and dried. The solvent is
dlstllled of f under‘TEducegﬁpress§$E““a d the residue is purified by
silica-gel colum-chorgedigrapby- éch&%ﬂymgmm&ﬁapq;u;@gt@@@ogdﬂeﬁo 1) to
give 2-(4- nethyl-1-piperazinyl)-3,6-difluoro-4-nethyl-5-nitrotol uene
(1.73 g). 2HINMRrEDCL®Y cHppiT 2C25 (B¢, mI) a0l «Gatdr) (2B 88) under

ice cooling and thereto a solution of sodium nitrite (10 g}

in water (20 ml) is added dropwise at below 10°C. After

- dropwise addition, the mixture is stirred at 0°C for 15

minutes and the formed crystals are filtered, which is

washed with a mixture of ethanol - diethyllether (1:2), then

with diethyl ether, followed by drying under reduced

pressure to give 2,4-difluoro-3-methylbenzene diazonium

tetrafluoroborate (28.95 g), 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
decomposition starts. The inner temperature is raised to
200°C. The product is taken out of the reaction system.
After the reaction is completed, distillates (7.05 g) are
obtained, which is distilled under normal pressure to give
2,3,6-trifluorotoluene (7.02 g), as colorless oil, b.p.
92°C.

H-NMR (CDCly) sppm: 2.22 (3H, t, J=1.8 Hz), 6.7-

7.1 (2H, m)



(3H, s), 2.4-2.6 (4H, br), 3.0-3.3 (4H, br) Reference Exanple 13 To
2-(4-net hyl --1-pi perazinyl)-3,6-difluoro-4- nethyl-5-nitrotoluene (1.73 g)
are added anhydrous di methyl 1 Septenber 2003 -- 10 3 SUHE&%JQQ% L3o81 ) .
pot assium fluoride (0.53 g) and cyclopropylamne (2.2 m) e m xture
is stirred at 100C for 23 hours. After cooling, the m xture is poured
intoice-water, extracted with dichl arggethane 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-) to give 3-(4-nmethyl-I1--piperazinyl)-4-fluoro-2, 5-di nethyl - 6-
nitro-N-cycl opropylaniline (1.65 g). Reference Exanple 14 To

2,4-difluoro-3-nmethylaniline (5.0 q} are added anhydrous di chl or onet hane
(100 m ) and d|nethyb—£ﬁ£$ﬂ§%1?§m§L—nL : Thereto N—chlorosuccininide (5.6
g) is added bel ow 0C anBté‘g:e:?f‘l%g:r%tbquB ép teos Thereto

triethylamne (4.8 i §” ad the nlx qu or°"4 hours.

After cool igigfdhe @cmums SnIPPWrRd that alkeerew@éeéooﬁ@aietéld@% ine with 5
% aqueous sodi um hydroxi de sol ution, extracted with di chl oromethane and the

extract i s Tharredah aTheleoiawﬁnflpbuﬁssUuhlﬁdtﬁéfeundergyeﬂuaﬁdmnressure and
the residue is purified by silica-gel colum-chromato- graphy
(di chl or om&Wdhve ¢ Gehex bheld =nl) 151FdﬁédgﬂV@PQlae at below 10°C and
dif1uoro- BtHFth he6mqggﬂ¥ét{§”§¥19éé%nklIn%S(élgu és. 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-S—nitrotoluene (68.25

g}, as yellow oil,

lH-NMR (CDC13) 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 gq)
and 2,3,6-trifluoro-S5-nitrotoluene (35 g) and the mixture is
subjected to catalytic 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 2,4,5-trifluoro-3-methylaniline (22.86 g),
as yellow crystals, b.p. 85°C/20 mmHg.

' lp-NMR (CDC1l;) sppm: 2.19 (3H, t, J=2 Hz), 3.3-3.7

(2H, brs), 6.42 (1H, dt, J=8 Hz, 11 Hz)



1H NMR (CDC13) 6 ppm 1.99 (3H, s), 2.17 (3H, t, J=1:jB Hz), 3.64 (2H s),
3.93 (2H, brs), 6.56 (1H, dd, J=1.8 Hz, 9.4 Hz) 1 Septenber 2003 - 104

Ref erence Exanple 15 To a solution of Raney nickel (50 Q) 4 (100
M) is added a sol ution of 2,4-difluoro-3-nethyl-6- met hyl1t%pgérre|“t§%!3(%og%i i ne

(4.79 g) in ethanol (30 m) at room tenperature with stirring, followed by
stirring at room tenperature for 3Q mgputes. The Raney nickel is filtered
off and the filtrate is diluted with water, extracted with

di chl oronet hane, and the extract is washed with water and dried. The
solvent is distilled off under reduced pressure to give
2,4-difluoro-3,6-dinethylaniline (3.14 g). 1H NWVR (CDC13) dppm 2.14 (6H,
s-like), 3.3-3.6 (Zgﬁﬁggéhcg'éeaﬁlﬁi gd, J=1.5 Hz, 9.7 Hz) Reference
Exanple 16 To 2, 4-- =33 ylaniline (3.1 g) are added 42 %
tetrafl uoroboric acikg G8nghtodsddYeEEEr dfechdle (1ol R1§tLEL! RFagRd under

i ce-cooling, followed by dropwi se addition of a solution of sodiumnitrite
(1.6 g) imewtsertrif3usrotp-hetpydR0 ik ters o hi aadt Rempixyure at 0C for
15 minutes, the resulting crystals are filtered, washed with a m xture of
et hanol - dist¥fildect{fdr mi 1. 2) Thade t el gl 1dr osicetimyjimidehe¢l 7. 2og) oived by

dryi ng unde reduggg pressure-to ive 2,4-difluoro-3, 6-dinet hyl benzene

di azoni um34%&% & P&B@rQFEOV157%gg)5fter stirring for 30 minutes,

triethylamine (21 ml) is added dropwise and the mixture is
refluxed over night. After the mixture is cooled and made
alkaline with 5 % aqueous sodium hydroxide solution, the
resultant is extracted with dichloromethane, and 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 (dichloromethane : n-hexane
=1 : 1) to give 2}4,5—trif1uoro~3—methy1—6—
methylthibmethylaniline (8.3 g).

‘H-NMR (CDC13) sppm: 2.02 (3H, s), 2.20 (3H, t,

J=2 Hz), 3.79 (2H, &, J=1.9 Hz), 3.9-4.1 (2H, brs)

Reference Examplelg

To 2,4,5-trifluoro~-3-methyl-6-methylthiomethyl-
aniline (10.67 g} are added ethanol (300 ml) and'Raney
nickel (100 g, wet) and the mixture is stirred at room
temperature for 30 minutes. After Raney nickel is filtered
off, the filtrate is concentrated, diluted with water, |
extracted with dichloromethane, and the extract is washed
withnwater 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)



Ref erence Examle 17 2,4-Di fluoro-3, 6-di met hyl benzene di azoniumtetra
fluoroborate (1.78 g) is heated at 180C, whereby deconpos | September 2003

- 105 ition thereof starts. The inner tenperature is raiseshdGnpgd s The
product is taken out of the reaction systemto give

2,3,6-trifluoro-4-nethyltoluene (0.3 g), as yellowoil, b.p..120-125C

1H NWVR (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) Referen&@iEXanple 18 To
2,4,5-trifluoroaniline (35.0 g) are added anhydrous dichl oronet hane (530
m) and dinethyl sulfide (24.6 m) and the mxture is cooled to OC
Thereto N- chlorosuccinimde (38.2 g) is gradually added bel ow 5C. After
the m xture is stirred at the sane tenperature for 15 m nutes,

triet hyl aniongi@47 .27 4i5)-tirs fgradoal | y-adaerhy 1Aftian ner ¢6l.eg §pr 42 hours, the
resultant is made alkaline with 5 % aqueous sodi um hydroxi de sol uti on,
ext r act ed ywilfllowdicglylsgrediget hane, and the extract is dried over sodi um

sul fate and concentnated. The residue is purlfled W t h coI

chl omat ogr aphy (S|I|@ém@§l(CBF&BﬂoFBWEtHéﬁ@ (3 Haxdid -2 EZ? 4% 1% give

2- nethylt th tr fLu n| ine (22.3 g). 1H NWR (CDC13) dppm
2.03 (3H, s?%{?é.)‘}ék(eiﬂ % s l71?gﬁHz 4 03 (2H, brs), 6.48 (1H, dt, J=7.2

Hz, 10.1 Hz) Referemve%el%%m exifple 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—B,6—dimethy1aniline (4.24 g) in anhydrous
dimethylformamide (40 ml) is added dropwise at 50-52°C over
a pericd of 30 minutes. The mixture is further stirred at
the same temperature 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 ether is
distilled off under atomospheric pressure and the residue is
concentrated and distilled under atomospheric pressure to
give 2,3,5-trifluoro-4-methyltoluene (1.9 g), as yellow oil,
b.p. 120~125°C.

1H-NMR (CDCl;) éppm: 2.17 (3H, s-like), 2.25 (3H,
d, J=1.7 Hz), 6.62 (1H, ddd4, J=2 Hz, 6.3 Hz, 8.3 Hz)

Reference Example 11

To 2,3,5~trifluocro-4-methyltoluene (1.9 g) 1is
added conc. sulfuric acid (19 ml) and the mixture is cooled
to 0°C, to which a solution of potassium nitrate (1.71 g) in

conc. sulfuric acid (4.6 ml) is added dropwise below 10°C



To 2-nethylthionethyl-3,4,6-trifluoroaniline (22.2 g) are added et hanol
(400 m) and Raney nickel (200 g) and the mxture is stirred at room
temperature for 30 mnutes. 1 Septenber 2003 -- 10 6 Aftg %ﬁghﬁﬂ%%bXSt is
filtered off, the filtrate is added wth water and extracte

di chl oronet hane. The is dried over nmagnesium sul fate and concentrated to
give 2-methyl- 3,4,6-trifluoroaniline (12.3 g). 1H NWR (CDC13) 5ppm 2.13
(3H, d, J=2.? Hz), 3.56 (2H, brs), 6.¥%2(1H, dt, J=7.2 Hz, 10.2 Hz)

Ref erence Exanple 20 To 2-nethyl -3, 4, 6- trlfluoroanirine (10.6 g) is added
a mxture of conc. sulfuric acid (13.8 m) and water (46 m) and the

m xture is cooled. Thereto an aqueous solution (20 mM) of sodiumnitrite
(5.5 g) is added dropwise at 0-5C. The solution is gradually added to a
m xture ofantoppemidtresukf at er fedyfbratle @dhugds.potrasshiiregyanide (43
g), amoni um hydroxide (60 n) and water (260 m) at 10- 30C. The m xture
i s extractR¥ AR hi icHIc6rBate harkx trad ttelde witkt daethyd dthed,oued shdi um
sul f at e, cor centrated and the residue is purified with colum
chronatogra Csids ¥ 88? Vith atGtoedhdréed . n- Thexanravent is4) to give

2- met hyl - f o Z i 4.3 q) 13) .appm 2.52
(3H d, J= 214“%‘5@1—115Erd fg BR?% ’9%‘%“‘3%& &r %Sﬁt‘rg aﬁg’ 9 ®REFEFEHRe  Exanpl e 21 To
nethyl--ﬁhﬁhﬁiédlﬂy %Qﬂ@@@ﬂééi"5éldﬂﬁ—Qﬂr§mglob§aphy (dichloro-
methane : n-hexane = 1 : 6) to give 2,3,6~triflucro-4-

methyl-5-nitrotoluene (1.9 g).

lg-NMR (CDCl,) §ppm: 2.29 (3H, t, J=1.5 Bz}, 2.32
(3H, &, J=2.4 Hz)

Reference Example 12

To 2,3,6-trifluoro-4-methyl-5-nitrotoluene (1.9 g)
are added 2—methoxyethanol (9.9 ml), water (1.1 ml), N-
methylpiperazine (4.1 ml) and triethylamine (5.2 ml) and 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 purified by silica~gel column-chromato-
graphy (dichloromethane : methanol = 40 : 1) to give 2—(4-
methyl—l—piperazinyl)—3,6—difluoro—4—methyl~5—nitrotoluene
{(1.73 g).

'H-NMR (CDCly) sppm: 2.25 (6H, d, J=2.6 Hz), 2.36
(3H, s), 2.4-2.6 (4H, br), 3.0-3.3 (4H, br)

U Reference Example 13

To 2-(4-methyl-l-piperazinyl)-3,6-difluoro-4-

methyl-5-nitrotoluene (1.73 g) are added anhydrous dimethyl



added 50 % sulfuric acid (40 M) and the mxture is heated at 150-160C for
6 hours. After cooling, the mxture is poured into ice-water and extracted
with diethyl ether. The 1 Septenber 2003 - 107 ether |aygrgdy %nqgg;l%m%vith
wat er and made al kaline with 5 % aqueous sodi um hydroxi de sol ution

the water layer is made acidic with conc. hydrochloric acid. The resultant
is subjected to extraction with diethyl, ether, and the extract is dried
over nmagnesi um sul fate and concentrated-to give 2-

met hyl _3,4,6-trifluorobenzoic acid (3.3 g). .1H NWR (CDC13) dppm 2.47 (3H,
d, J=2.6 Ft) 6.88 (1H, dt, J=6.3 Hz, 9.5 Hz) Reference Exanple 22 To

2- et hyl - , 6- trlfluoroben20|c aci d (3 2 g) is added thiony chloride (7
m) and the mxture is refluxed for 1 hour. After concentrati ng,

2- net hyl - 35u1€°x%¢¢fVUbﬂ@Henzﬁyﬁs@HP@rfééo{gd% - 33 wb@aidned. Separately,
two drops of iarbon etrachlorlgﬁﬁare dded,to a soluti.on of netallic

magnesi um ‘E@Sc OB¥ OPHL 2B | (it ¢ afBR EBS g H SUr Spich STHE TEEaéti on starts,

a mxture i % te (e SO ol. nd) and
anhydr ous %8 gn§6F %P@gfggadég% grgk§}§§9be+%%ﬁ“2%%ﬁnhft % %tlrrlng at
60C for 1 hauep, 1e@ew£@@ﬂImrantétduwmsa;e@i@@br&&%@%dt heeto a
solution of 2-nethyl- 3,4,6-trifluorobenzoyl chloride prepared above in
t ol uene (Sexbkactsiaddeteds opftiessolAkher ist dfst g ddrof30 umdeut es, a
m xture of conc. sulfuric acid (0.4 nml) and water (6 m) is
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 is 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-methyl-6-methyltiomethylaniline (4.9 g).

H-NMR (CDC1l5) 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, dd, J=1.8

Hz, 9.4 Hz)



added and the m xture is extracted with diethyl ether, and the extract is
dried over magnesium sul fate and concentrated to give diethyl

2-nmethyl -3, 4,6-trifluorobenzoyl malonate (5.2 9). 1 Septenhgy opp308
Ref erence Exanple 23 To diethyl 2-nethyl-3, 4, 6- trlfluorobenz£§ onat e
(5.1 g) are added water (20 m) and p-toluenesulfonlc acid (30 ng) and the
m xture is refluxed for 2.5 hours. After cooling, the resultant is
extracted with diethyl, ether, and theoextract is dried over nmagnesi um
sul fate and concentrated to give ethyl

2-methyl -3,4,6-trifluorobenzoyl acetate (3.3 ¢g). Reference Exanple 24 To
ethyl 2-nethyl-3,4,6-trifluorobenzoyl acetate (3.2 g) are added acetic
anhydride (3.0 g) and triethoxy nmet hane (2.7 g) and the mxture is

refluxed for 1 hour r%%r <CRNCEN raiéng, ethyl 2-(2--nethyl-3, 4,
6-triluoro- benzoyl (3.5 g) is obtained. Reference
Exanple 25 Ethyl 2- @% EE%Biht§oﬂ 8tk Ad MariQRRRNAZQ¥lo) < 9131 n€kBRXYBEryl ate
(3.5 g) is dissolved in ethanol (25 m) "and thereto cyclopropylanlne (0.84
m) is addadodmapwise addear a BGGEuﬁDOnhIdSlg 2 A HEIF 1soiro-3Rgedhy L 06/
tenmperature for 30 mnutes, the mxture is concentrated and the residue is
purified \mettmcldimmme@m{émtlégnaphg-l%i@] clar ggihanodi dBl0omdreghaneom
n- hexane = 2 i.ve ethyl 2-(2- .

emper ture 7ith stirring, followed by stirring at room
temperature for 30 minutes. The Raney nickel is filtered
off and thé filtrate is diluted with water, extracted with
dichloromethane, and tHe extract is washed with water and
dried. 'The solvent is distilled off under reduced pressure
to givé 2,4-difluoro-3,6-dimethylaniline (3.14 g}).

lH-NMR (CDClq) sppm: 2.14 (6H, s-like), 3.3-3.6

(2B, br), 6.56 (1H, dd, J=1.5 Hz, 9.7 Hz)

Reference‘Example 16
To 2,4~difluoro-3,6-dimethylaniline (3.1 g) are
added 42 % tetrafluoroboric acid (9 ml) and water (4.5 ml)
-with stirring and under ice-cooling, followed by dropwise
addition of a solution of sodium nitrite (1.6 g) in water
{3.2 ml) below 10°C. After stirring the mixture at 0°C for
15 minutes, the resulting crystals are filtered, washed with
a mixture of ethanol-diethyl ether (1:2) and then with
diethyl ether, followed by drying under reduced pressure-to
give 2,4-difluoro-3,6-dimethylbenzene diazonium
tetrafluoreborate (1.78 g).

v Reference Example 17

2,4-Difluoro~3,6-dimethylbenzene diazonium tetra-

fluoroborate (1.78 g) is heated at 180°C, whereby decompos-



met hyl -3, 4, 6-trifluorobenzoyl)-3-cycl opropyl am noacrylate (2.7'. g).

Ref erence Exanple 26 Ethyl 2-(2-methyl-3,4,6-trifluorobenzoyl)-3-cyclo 1
Sept enber 2003 - 109 propyl am noacrylate (2.6 g) is dlssql %F Ry dr ous
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 dried0éver magnesi um sul fate and
concentrated. The residue is added with diethyl ether and crystals are
filtered, which are recrystalized fromethanol to give ethyl

. 1-cycl opropyl -6, 7-di | uoro-5-net hyl -1, 4-di hydr o- 4- -

oxoqui nol i ne- 3-carboxylate (2.0 g), mp. 185-187C. Reference Exanple 27 To
ethyl 1-cyolioff OMdrdr/s8ht LT B~ PBIdY | rehgbrature is raised to . :

di hydr o- 4- oxoqui nol i ne- - 3-carboxylate (1.9 g) are added 90 % acetic acid
(20 m) amboranc. Mmdpeehbeti Csacier oull Jonthe the dHENG sitsmr @bl uxed for
2 hours. After cooling, the precipitated crystals are isolated, washed

Wi t h wat ergiveethahdl-trafidudr et fhiyhe gt heroluenehi(9 .G dgr, tae gieldok- oil,

cycl opropyl - 6, 7- di f1 uor o- 5-net hyl -1, 4, - di hydr o- 4- oxoqui nol i ne- 3- carboxylic
acid (1. 6}:@')9 A& orFess  needl es, m p. 294-298C. 1H NWVR (CF3COOD) appm

143155 (2H ™ 1Bl Bl 2 s e 3 95 (U, 4uTi2)8 by 4087420

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-trifluorcaniline (35.0 g) are added
anhydrous dichloromethane (530 ml) and dimethyl sulfide
(24.6 ml) and the mixture is cooled to 0°C. Theretb N-
chlorosuccinimide (38.2 g) is gradually added below 5°C.
After the mixture is stirred 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, dichloromethane : n-
hexane = 1 : 4} to give 2-methylthiomethyl-3,4,6-trifluoro-
aniline (22.3 g}).

lg-NMR (CDCl;) éppm: 2.03 (3H, s), 3.76 (2H, d,
J=1.5 Hz), 4.03 (2H, brs), 6.48 (1H, dt, J=7.2 Hz, 10.1 Hz)

Reference Example 19

To 2-methylthiomethyl-3,4,6-trifluorcaniline (22.2
g) are added ethanol (400 ml) and Raney nickel (200 g) and

the mixture is stirred at room temperature for 30 minutes.



8.40 (1H, dd, J=6.8 Hz, 10.3 Hz), 9.46 (1H,s) Reference Exanple 28

Empl oyi ng 2, 3, 4, 5-tetrafl uoro-6-nethyl benzoic acid (5.60 g) and thionyl
chloride (9.8 nl), the procedure of | Septenmber 2003 - 1M}S{ﬁ&ﬁggqﬁﬁ3
Exanple 22 is repeated to give 2,3,4,5-tetra- fluoro-6-nethyl’benzoy
chloride (5.20 g), as colorless 0|I b. p. 82C723 mrHg. NVR (CDC13) Sppm
2.35 (3H, n) Reference Exanple 29 Eng %
2,3,4,5-tetrafl uoro- 6- - net hyl benzoyr @Rl oride (5.00 g), the procedure of
Ref erence Examl pe 22 is repeated to give diethyl

2,3,4,5-tetrafl uoro-6-net hyl - benzoyl mal onate (8 g), as yellow oil.

Ref erence Exanple 30 Enpl oying diethyl 2,3,4,5-tetrafl uoro-6-nethyl-
benzoyl mal onate (8 g) and p-tol uenesul fonic acid (80 nmy), the procedure of
Ref er ence &&xeep| th@TdtalvepeakedilOe eI oFfft iy filtrate is added
2,3,4,5-tetrafl uoro-6-net hyl benzoyl acetate (4.5 g), as yellow oil.

Ref er ence %&%@qﬁ@iéﬂ.qaﬂﬂawykﬁgteﬁhyltufdichﬂﬁrpmttaﬁhaoroTﬁenbﬁthied
benzoyl acetate (4.20 g) and ethyl orthoformate (4 m) the Erocedure of
Ref er ence %&%ﬁmﬁ%ﬁ%ﬁf%%ﬁ FEpéatedand grRredtRfed to glve —m

éxgﬁp?e43g tgtéa{ f%¥é%ﬁ%a%?&?¥£b?T§9¥|3)§ et hoxyacrylate . (5 g) Reference

'H-NMR (CDC1l;) sppm: 2.13 (3H, 4, J=2.1 Hz), 3.56
(24, brs), 6.75 (1H, dt, J=7.2 Hz, 10.2 Hz)

Reference Example 20

To 2~methy1—3,4,E—trifluoroaniline (10.6 g) is
added a mixture of conc. sulfuric acid (13.8 ml) and water
(46 ml) and the mixture is cooled. Thereto an agueous
solution (20 ml) of sodium nitrite (5.5 g)} is added dropwise
at 0-5°C. The solution is gradually added to a mixture of
copper (II} sulfate 5 hydrate (41 g}, potassium cyanide (43
g), ammonium hydroxide (60 ml) and water (260 ml) at 10-
30°C. The mixture is extracted with dichloromethane and the
extract is dried over sodium sulfate, concentrated and the
residue is purified with column chromatography (silica-gel,
dichloromethane : n~hexane = 1 : 4) to give 2-methyl-3,4,6-
trifluorobenzonitrile (4.3 g).

lg-NMR (CDC1l,) sppm: 2.52 (3H, &, J=2.5 Hz), 6.94
(iH, dt, J=6.2 Hz, 8.9 Hz)

Reference Example 21

To 2-methyl-3,4,6-trifluorobenzonitrile (4.3 g) 1is
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



Enpoying ethyl 2--(2,3,4,5-tetrafl uoro-6-nmethyl benzoyl)- 3-ethoxyacryl ate
(5 g) and cycl opropylamne (1.0 g), the procedure of Reference Exanple 25
is repeated to give ethyl 2-(2,3,4,5-tetrafl uoro-6- nethle§§%§M %%O%
Sept enber 2003 - 111 cycl opropyl am noacrylate (4.74 g), as rte p es
(re- crystallized from petroleumether -- n-hexane), mp. 78-79C

Ref erence Exanple 33 Enpl oying ethyl 2-(2,3,4,5-tetrafl uoro-6-nethyl -
benzoyl ) -3-cycl opropyl ami noacryl ate {4160 g) and. 60 % sodi um hydride (580
ng), the procedure of Reference Exanple 26 is repeated to give ethyl
1-cycl opropyl -6,7,8-trifluoro--5--

nmet hyl - 1, 4- di hydr o- - 4- oxoqui nol i ne-- 3--carboxylate (4.19 g), as white
needl es (recrystallized fromdichl oronet hane - n- hexane), mp. 180-183C
Ref erence E&xnapl eay84 EepiayddgyiadthyatbrcwaliopaapyhiBa¥ife -41idH 4/ar 0- 5-
met hyl - 1, 4- di hydr o- 4- - oxoqui nol i ne- 3-car boxyl ate (4.10 g) and conc.

hydr ochl or Rguaend soQhuim, epdt dxci drcisblut:ion (81185the)yatéhelpraacedure of
Ref erence Exanple 27 is repeated to give 1-
cyclopropyWa@e7a819%Fth%FdFQﬂQEHW%ﬂtﬂﬂblﬁliﬁlﬁyéﬁ@ 4Thgoresultant is

| | d (3. 47 dl 218--220C.
et or ence. EYAABF Bad kS 187 a0 G b oS ines AERERT 748 TS i cidded
acetic annygridectSolt) Modaoid SRYALILAELAhEELELS SN I xture

is stirred for 15 m nutes. reaction
methyl-3,4,6-trifluorobenzoic acid (3.3 gq).

1H-NMR (CDCly) éppm: 2.47 (3H, d, J=2.6 Hz), 6.88
(1H, dt, J=6.3 Hz, 9.5 Hz)

Reference Example 22

To 2-methyl-3,4,6-trifluorobenzoic acid (3.2 q) is
added thiony chloride (7 ml) and the mixture is refluxed for
1 hour. After concentrating, 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
mixture is cooled to 0°C and thereto a solution of 2-methyl-
3,4,6-trifluorobenzoyl chloride prepared above in toluene (5
mi)} is added dropwise. After stirring for 30 minutes, a
mixture of conc. sulfuric acid (0.4 ml) and water (6 ml) is
added and the mixtugé is extracted with diethyl ether, and
the extract is dried over magnesium sulfate and concentrated
to give diethyl 2-methyl-3,4,6-trifluorobenzoylmalonate (5.2

g)..



m xture 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- nmethyl-Nacetylaniline (1.14 g),a¥%éﬁgﬁsaqgm§tals.
1 Septenber 2003 - 112 1H NMR (CDC13) dppm 2.21 (3H, s), 2.24 (3H, t,
J=2.1 Hz), 7.2-7.5 (1H, brs), 8.10 (1H, dt, J=7.9 Hz, 12 Hz) Reference
Exanples 36 To 2,4,5-trifluoro-3-nethyl--Nacetylaniline (1.94 g¢g) is added
conc. sulfuric acid (19 m) and the m P8re is cooled to OC. Thereto
potassiumnitrate (2 g) is added below 20C-and the mxture is stirred for
15 mnutes. The reaction mxture is poured into ice-water, extracted with
di chl oronet hane and the extract is dried. The solvent is distilled off
under reduced pressure to give 2,4,5-
trifluoro-3-nethyl - 6Raférende ameindianidi ne (2.08 g), as white crystals.

1H NWR (CDC13) dppm 2.21 (3H, s), 2.34 (3H, t, J=2.2 Hz), 7.3-7.5 (1H,
"brs) Reference ExanpfesdBqtiyl 2-AqeB:htyli-fll,Uo6e+8ifetbybbénsb e Nbmces vl -

ani | i ne (2.g§ g) .are added_ethanol (30 ml) and 10 % hydro- chloric acid (30
m) and the *mixBdr BTPsaFeFF WakE T dr2%3 mIjoars. PALpireneonl honic heciydact i on

m xture is u i.Nt0, .. Lce-water,. neutralized with potassium carbonate,
extract ed (%?tﬁgﬂigﬂ?oF%ﬁéﬁﬁgﬁlxﬁﬁf fﬁgléfféag?rig'ﬁr?%ﬂ?sTheﬁ%EﬁWent is
distilled @Bbluﬂgertﬁ@dyééﬁh&Hﬁ%*%&*%éﬁ%a%%%ﬁ aiéhSBiethyl ether, and

the extract is dried over magnesium sulfate and concentrated

to give ethyl 2-methyl-3,4,6-trifluorobenzoylacetate (3.3
gj.

Reference Example 24

To ethyl 2-methy1—3,4,6—trifluorobenzoylacetate
(3.2 g) are added acetic anhydride (3.0 g) and triethoxy-
methane (2.7 g)-apd the mixture is refluxed for 1 hour.
After concentrating, ethyl 2-(2-methyl-3,4,6-trifluoro-
benzoyl)-3-ethoxyacrylate (3.5 g) is obtained.

Reference Example 25

Ethyl 2-(2-methyl-3,4,6-trifluorcbenzoyl)~3-
ethoxyacrylate (3.5 g) is dissolved in ethanol (25 ml) and
thereto cyclopropylamine (0.84 ml) is added dropwise under
ice-cooling. After stirring at room temperature for 30
minutes, the mixture is concentrated and the residue is
purified with column chromatography {silica-gel,
dichloromethane : n-hexane = 1 : 1) to give ethyl 2-(2-
methyl—3,4,6—trifluorobenzoyl)—3—cyclopropylaminoacrylate
(2.7-9g). )

Reference Example 26

Ethyl 2—(2—methyl—3,4,6—trifluorobenzoy1)—j—cyclo—



trifluoro-3-methyl-6-nitroaniline (2.05 g), as brown crystals. 1H NWR
(CDC13) dppm 2.29 (3H, s), 2.29 (3H, t, J=2.1 Hz), 5.5-5.9 (2H, brs) |
Sept enber 2003 - 113 Reference Exanples 38 To a sol ution @eptet®rPoos
nitrite (1.87 g) in anhydrous dinethylfornani de (10.9 m) epleritini
dropwi se a solution of 2,4,5-trifluoro-3-nmethyl-6-nitroaniline (2.05 g)

i n anhydrous dinethylformam de (16.4 ml) with stirring at 50-52C and the
m xture is stirred at the sanme tenperat@re for 30 m nutes. After cooling,
the reaction mxture is poured into ice-water, extracted with diethyl
ether, and the extract is washed with water and dried. The solvet is
distilled off under reduced pressure and the obtained residue is purified
by silica-gel columm-chromatography (eluent; dichloronmethane : n-hexane =
1: 4) to gir¥eyadifoabbiiidoror 4 i nat g uene 8- i, 4 (CDC13)
Sppm 2. 35 (a0 T hRgeEVIafe 8 Y i By JEZ.GI%Z,H%Q#%Q? 8.3 Hz)

Ref erence Biawphes (28 mD)as®d i thaa@td Ed0snbydank welgledaPdrdC . gy d)s and
2,3,6-trifluoro--4--nitrotoluene (0.7 g) and the mxture Is subjected to
catal yti ¢ p&édetilgnadtedoonds enper-atogléngndelf tat nospheiig g1 essime. 5 %
Pd-Cis filtered and the acetic acid is distilled off under reduced -
pressure. TRBPFESHHE TP PouUtign basto theer apekion Meln il ¢ Zeul Paxtachet ed
with into ice-water and extracted with dichloromethane. The
extract is dried over magnesium sulfate and concentrated.
The residue is added with diethyl ether and ctystals are
filtered, which are recrystalized from ethanol to give ethyl
l-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-5-methyl-1,4-
dihydro-4-oxoquinoline-3-carboxylate (1.9 g) are added 90 %
acetic acid (20 ml) and conc. hydrochloric acid (5 ml} and
the mixture is refluxed for 2 hours. After cooling, the
precipitated crystals are isolated, washed with water,
ethanol, and diethyl ether in this order to give 1-
cyclopropyl-6,7-difluoro-5-methyl-1,4,-dihydro-4-
oxoguinoline-3-carboxylic acid (1.6 g), as colorless
needles, m.p. 294-298°C,

lH-NMR (CF5CO0D) sppm: 1.43-1.55 (2H, m), 1.65-
1.81 (2H, m), 3.06 (3H, 4, J=2.8 Hz), 4.08-4.20 (lH, m),
8.40 (1H, d4, J=6.8_ﬁ2, 10.3 Hz), §.46 (1H,s)

e Reference Example 28

Employing 2,3,4,5-tetrafluoro-6-methylbenzoic acid

(5.60 g) and thionyl chloride (9.8 ml), the procedure of



di chl oronet hane, ' and the extract is washed with water and dried. The
solvent is distilled off under reduced pressure to give
2,3,5-trifluoro-4-nethylailine (0.48 g). 1H NVR (CDC13) 6ppsg tg,n&%g@glﬁ-{, t,
J=1.8 Hz), 3.6 1 Septenber 2003 - 114 4.0 (2H, brs), 6.26 (fh, ddd, J=2.2
"Hz, 6.8 Hz, 9.0 Hz) Reference Exanple 40 To conc. sulfuric acid (3 m) is
added sodium nitrite (0.3 g). The mxture is stirred at 70C for 10

m nutes and then cooled to bel ow 40G-antb t-hereto a sol ution of
2,3,5-trifluoro-4-nethylaniline (0.48 g) in acetic acid (5 nm) is added
dropwi se bel ow 40C. After stirring for 30 mnutes, the reaction mxture is
added dropwi se to a solution of copper (I) chloride (1.04 g) in conc.
hydrochloric acid (10.4 nm) and the m xture is stirred at 80C for 30
mAltes ANfekBeBneaOkbnp NS SU ALl cBOYEGH b1 0y SO NALEr, extract ed

wi th di chl oromet hane, and the extr i's washed w th' wat er and dried. The
sol vent isfidbsbibladt@fibamsler) r@iradeP6S30r §) ansk nidded ysssi i ca-
gel colum-chromat ography (eluent; dichloronethane : n- hexane =1 : 4) to
give 2,3, 6btpi.f BAOEAH24-mi#@r ot ol uene (0.22 g). 1H NWR (CDC13) dppm 2.20
(3H, t, J=2 Hz), 6.90 (1H, ddd, J=2.5 Hz, 5.8 Hz, 8.3 Hz) Reference
Exanpl es 41 To 2, 3, 6¥¥R| f¢R6Y p AR :02088] GéHe £D.22 g) is. added conc.

sul furic acid (3 n1)Rngré£§%rE£gégf%i2% cool ed

Empoying 2,3,4,5~tetrafluoro~-6-methylbenzoyl
chloride (5.00 g), the procedure of Reference Examlpe 22 is
repeated to give diéthyl 2,3,4,5-tetrafluoro-6-methyl-
benzoylmalonate (8 g), as yellow oil.

Reference Example 30

Employing diethyl 2,3;4,5—tetrafluoro~6—methyl—
benzoylmalonate (8 g} and p-toluenesulfonic acid (80 mg),
the procedure of Reference Example 23 is repeated to give
ethyl 2,3,4,5~tetrafluoro—-6-methylbenzoylacetate (4.5 g), as
vellow oil.

Reference Example 31X

Employing ethyl 2,3,4,5-tetrafluoro-6-methyl-
benzoylacetate (4.20 g) and ethyl orthoformate (4 ml), the
procedure of Referénce Example 24 is repeated to give ethyl
2-(2,3,4,5tetrafluoro-6-methylbenzoyl)-3-ethoxyacrylate (5
g).

Reference Example 32

Empoying gﬁhyl 2-(2,3,4,5-tetrafluoro-6-methyl-
benzoyl)-3-ethoxyacrylate (5 g) and cyclopropylamine (1.0
g), the procedure of Reference Example 25 is repeated to

give ethyl 2—(2,3,4,S—tetrafluoro—G—methylbenzoyl)—3;



to OC. Thereto potassiumnitrate (0.18 g) is added and the m xture is
stirred for 15 m nutes under ice-cooling. The reaction mxture is poured
into ice-water, extracted with dichloromethane, and the ' shed
with a saturated 1 Septenber 2003 - 115 aqueous sol uti onq?fer i)F’g]t'dll)éur%m?@
hydr ogen carbonate, then with water and dried. The solvent is distilled
of f under reduced pressure to give 2,3,6-trifluoro-4-chloro-5-nitrotol uene
(0.17 g). 1H NWR (CDC13) dppm 2.33.{3H1t5 J=2..2 Hz) Reference Exam|es
42 To 2,3,6-trifluoro=4-chloro-5-nitrotoluene (0.17 ¢g) are added et hanol
(3.3 M), water (0.5 m), N nethyl- piperazine (0.45 m) and triethyl am ne
(0.56 M) and the mxture is refluxed for 24 hours. After the reaction is
conpleted, water is added to the reaction mxture and the mxture is

extracted w h et her: e_extract is with water and
dri ed. ThecgoF gn&tﬁ}’ 1.2 cﬁyl c')':'ff(bl 7ﬁd8r’ reau g%ﬁ ? Qn%l t he residue

is purifiedy 8gta§m@@ gﬁﬁmgswme%w @mkggtaﬂhue{(shg?nt -Gl Cg of pat hane
met hanol = to give 4- et hyl -1 - pi perazi nyl) -

di f 1 uor o- 4-chl or o- 5- R]deféﬂélﬁiéJﬂﬂ&n(pﬂelajjg) To the thus obt ai ned
2-(4-methyl -1 --piperazinyl)- 3,6-difluoro-4-chloro-5-nitrotol uene (0.13 g)
are added anhydr ousEmpheyiryd fesrhigniZdd 2( 2.4, p-tpbtaSsuonmoféuoetiel {37 ny)
and cycl opropylam ne (0.15 m) and the m xture is stirred at 100C for 3
hours. Aftgﬁnéggppné-cyﬁ%pg%ggﬁqqﬂ$noacrylate {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—trifluoro—5-
methyl-1,4-dihydro—4-oxoquinoline~3-carboxylate (4.19 g), as
white needles (recrystallized from dichloromethane — n-
hexane), m.p. 180-183°C.

Reference Examples 34

Employing ethyl l-cyclopropyl-6,7,8~trifluoro-5-
methyl-1,4-dihydro—-4-oxoquinocline-3-carboxylate (4.10 g) and
conc. hydrochloric acid - 90 % acetic acid (1:4) (81.25 ml),
the procedure of Reference Example 27 is repeated to give 1-
cyclopropyl-6,7,8-trifluoro-5-methyl-l,4-dihydro-4-oxo-
guinoline-3-carboxylic acid (3.47 g), as white needles, m.p.
218-220°C.

Reference Examples 35

To 2,4,5~triflucro-3-methylaniline (1 ¢g) is added
acetic anhydride (3 ml) at room temperature with stirring
and the mixture is stirred for 15 minutes. The reaction
mixture is poured iqto ice-water, extracted with dichloro-
methane, and the extract is washed with water and dried.
The solvent is distilled off to give 2,4,5-trifluoro-3-

methyl-N-acetylaniline (1.14 g), as white crystals.



m xture is poured into ice-water, extracted with dichloro nethane and the
extract is dried. The solvent is distilled off under reduced pressure and
purified by silica-gel columm-chromatography (eluent; di folar =3y :

nmet hanol = 1 Septenber 2003 - 116 10 :. 1) to give (ﬂéé& 208
3-(4-nethyl -1-pi perazinyl)-4-fl uoro-5-

chl oro-2-net hyl -6-nitro-N-cycl opropylaniline (0.14 g). 1H NVR (CDC13) dppm
0.4-0.5 (2H, m, 0.6-0.8 (2H, m, 2.221€3H, s), 2.36 (3H, s), 2.4-2.7 (4H,
brs), 3.1-3.3 (4H, brs), 4.1-4.2 (1H, brs) Reference Exanpl es 43 Enpl oyi ng
3-chloro-2,4,5-trifluoro-6-nethyl benzoic acid (185 ng) and thionyl
chloride (60t pl), the procedure of Reference Exanple 22 is repeated to
give 3-chloro-2,4,5- trifluoro-6-methyl benzoyl chloride (183 ng). Reference
Exanpl es 44 Errpl oyi nbg-3amec hc@rca- 3, 4ppmt ra f210r0r,6-1et By lhenzgyl ¢ chloride
(183 ng), the procedure of RefePence Exanple 22 is repeated to §ive

di et hyl 3-&hRoloH2) 4, B-2+1.f9 UaHe- 6ra®t hyl X0 banzoyduyaliemate u63202ng),) as
brown oil. 1H NWR (CDC13) Sppm 1.02, 1.29 and 1.38 (all 6H, each t, J=7
Hz), 2.27 (3H, d, JHefpignce Ex@pplas236and 4. 39 (all 4H, each q, J=7 Hz) ,

3.36 and 13.7 (aII 1H, each s) .Reference Exanpl es 45 Enpl oyi ng dlethyl
3-chloro-2,4,5-trifl odros-oT ﬁﬁ&PBéﬂz%yW?ﬁﬂ%ﬁuﬂi??F§2@aﬁd}1§ﬁd(1

p--tolueneg5|§8n58dgg|gm&§ SWQEUrEQeagigcﬁﬂy %JOEn tHeC %t gn@le R

repeated t
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, extracted 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.

YH-NMR (CDCl;) éppm: 2.21 (3H, s), 2.34 (3H, t,
J=2.2 Hz), 7.3-7.5 (1H, brs)

Reference Examples 37

To 2,4,5~trifluoro-3-methyl-6-nitro~N-acetyl-
aniline (2.08 g) are added ethanol (30 ml) and 10 % hydro-
chloric acid (30 ml) and the mixture is refluxed for 3
hours. After cooling, the reaction mixture is poured into
ice-water, neutralized with potassium carbonate, extracted
with dichloromethane and the extract is dried. The solvent
is distilled off under reduced pressure to give 2,4,5-
trifluoro-3-methyl-6-nitroaniline (2.05 g), as brown
crystals.

lu-NMR (CDCly) 6ppm: 2.29 (3H, s), 2.29 (3H, t,

J=2.1 Hz), 5.5-5.9 (2H, brs)



give ethyl 3-chloro-2,4,5-trifluoro-6-nethyl benzoyl acet ate (300 ng), as
brown oil. 1H NMR (CDC13) sppm 1.25 and 1.35 (all 3H, each t, J=7 Hz),

2.32 (3H, m, 4.18 and 4.29 (all 2H, each q, J=7 | Septenﬁgkﬁgﬁﬁg 0837
Hz), 3.89, 5.25 and 12.35 (all 2H, each s) Reference Exanple 46 Enploylng
ethyl 3-chloro-2,4,5--trifluoro-6-nethyl- benzoylacetate (300 ng) and et hyl
orthoformate (550 ng), the procedure of Reference Exanple 24 is repeated
to-give ethyl 2-(3-chloro--2,4,5-triflldoro-6-net hyl benzoyl )-3

et hoxyacryl ate: (360 ng), as brown oil. Reference Exanple 47 Enpl oyi ng et hyl
2-(3-chloro-2,4,5-trifluoro-6- nethyl benzoyl)-3-ethoxyacrylate (360 ng)
and_cycl opropyl - am ne (60 ng), the procedure of Reference Exanple 25 is
repeated to give ethyl 2-(3-chloro-2,4,5-trifl uoro-6-

met hyl benzoyl ) - 3--cygﬁgg@gggl@ghmggggyggte (410 mg), as brown oil. 1H NWR
(CDC13) 6ppm 0,90 (4H, M, 1. 04 (3H t, J=7 Hz), 2.14 (3H, m,3.01 (1H,
m, 3.99 (2H, q, J="dz) soldti8n(&H tebutyllhilz)itel}128¢1H) bn) Reference
Exanpl es 48 Enpl oying ethyl 2-(3-chloro-2,4,5-trifluoro-6-

met hy| benzoyiyd s o iGmtomyitannanadeyl B8 e (W0 isgpoded 6000risadrum hydri de

(35 1m0), Lhe procedure, of Jereronge Bxample, 36,18 19R934gd 19.95vg, 0t

in anhydrous dimethylformamide (16.4 ml) with stirring at

50-52°C and the mixture is stirred at the same femperature
for 30 minutes. After cooling, the reaction mixture is
poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and dried. The solvet is
distilled off under reduced pressure and the obtained
residue is purified by silica—-gel column—-chromatography
(eluent; dichloromethane : n-hexane = 1 : 4) to give 2,3,6-
trifluoro—4;nitrotoluene (0.7 g}.

ly-NMR (CDCly) éppm: 2.35 (3H, t, J=2.1 Hz), 7.62
(1H, 444, J=2.6 Hz, 5.7 Hz, 8.3 Hz)

Reference Examples 39

To acetic acid (10 ml) are added P4-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 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
to give 2,3,5-trifluoro-4-methylailine (0.48 g}.

'H-NMR (CDCl,) sppm: 2.08 (3H, t, J=1.8 Hz), 3.6-




chl or o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxyl ate (70 ng), as pale
yel | ow powder (recrystallized fromdichloro nethane - n-haxane), mp.

153-154C. 1 Septenber 2003 - 118 Reference Exanples 49 E%é}%&ﬂﬂe%ﬁl
1--cycl opropyl -6, 7-di f | uor o- 8-

chl oro-5-net hyl --1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate (70 ng) and
conc. hydrochl oric acid - 90 %acetic acid (1:4) (1 m), the procedure of
Ref erence Exanple 27 is repeated to ~ dille~

1-cycl opropyl --8-chl oro-6, 7-di fl uoro-5-net hyl -1, 4-

di hydr o- - 4- oxoqui nol i ne- 3-car boxyl ate (58 ng), as white needles, mp.
213-215C. Reference Exanples 50 Starting fromsuitable naterials, the
procedure of Reference Exanple 22 is repeated to give 2-ethyl-3,4,5, 6-
tetrafl uorpbenzmy) widoricdes hap, 486, l4=puiigaz 1H NVRA CRCH3H=6ppm 1. 24
(3H, t, J=7.5 Hz), 2.75 (2H, dqg, J=2.3 Hz, 7.5 Hz) Reference Exanples 51
Starting from suitaRefansree Fxam Eﬂhe%rocedure of Reference Exanple 22 is
repeated to give diethyl 2-et h)i 5, 6- tetrafl uorobenz /I mal onat e.
1H NVR (CDClB) 6ppm T TNQ-319Y tfur3'=7agl1i|zj3 Ml ) otg F3gdgd UR Hz), 1.38

Si? th) 1%1§ ]l(-%%_{( F?(Ze)ference rr)’(?at:?‘f‘ﬁfaelgzgé}l-rlp'f(?q)%l/iantg 7cﬂJe¥h)ﬂr4.l%9 (21

2-e?hy| 3, ﬁiéﬁ@eéeéﬁéﬁéﬂEH(Eooled to below 40°C and thereto a solution
of 2,3,5-triflucro-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 ml) and_the mixture is stirred at
80°C for 30 minutes and then cooled. The resultant is
poured into ice-water, extracted with dichloromethane, and
the extract is washed with water and dried. The soclvent is
distilled off under reduced pressure and purified by silica-
gel column-chromateography (eluent; dichlcoromethane : n-
hexane = 1 : 4) to give 2,3,6-trifluoro-4—-chlorotoluene
(0.22 g).

lH-NMR (CDCl;) éppm: 2.20 (3H, t, J=2 Hz), 6.90

(1B, ddd, J=2.5 Hz, 5.8 Hz, 8.3 Hz) ‘

Reference Examples 41

To 2,3,6-triflucro-4-chlorotoluene {(0.22 g) is
added conc. sulfuric acid (3 ml) and the mixture is cooled
to 0°C., Thereto potassium nitrate {(0.18 g) is added and the
mixture is stirred Eor 15 minutes under ice-cooling. The
reaction mixture is poured into ice-water, extracted with

dichloromethane, and the extract is washed with a saturated



benzoyl mal onate (17.2 g) and p-toluenesulfonic acid (0.25 g), the
procedure of Reference Exanple 23 is repeated to give ethyl
2-ethyl--3,4,5,6-tetrafl uorobenzoyl acetate (11.09 g) . 8ho2003 -
119 Reference Exanpl e 53 Enpl oyi ng et hyl 2-ethy| 3,4, 5 6 te rafluoro-
benzoyl acetate (8 g) and ethyl orthoformate (6.1 g), the procedure of

Ref erence Exanple 24 is repeated to give ethyl
2-(2-ethyl-3,4,5, 6-tetrafl uorobenzoyt )33 et hoxyacryl ate. Reference Exanpl es
54 Enpl oying ethyl 2-(2-ethyl-3,4,5,6-tetrafl uoro-
benzoyl ) - 3- et hoxyacryl ate and cycl opropyl ami ne, the procedure of Reference
Exanple 25 is repeated to give ethyl

2--(2-ethyl-3,4,5,6-tetrafl uorobenzoyl ) - 3-cycl opropyl am no- acryl ate.

Ref erence kgasbliessdbuEnph ayi tBHARLRY hydrbdeftEWibch# S, bt rafdmior o-
benzoyl ) - 3-cycl opropyl am noacryl ate (g 71 g) and 60 % sodium hydride (1.09
g), the preetéur endf dReé¢er ertiee Bodwphe 26 dbstiXpshtefif tundi v aetdndd
~1-cycl opropyl -6,7,8-trifl uoro-5-

et hyl -1, 4- @urﬁ§apée4tooqbw|%d iGrdr3ifluarpokyrder ¢ 5 g)it extolwsinee powder,

m p. 139 lg Ref er ence- Exanpl e 56 Enpl oyi ng et hyl

1--cycl opr 3yﬂ7 ;8- trlfluoro 5-

ethyl -1, 4-di hydro- 45Lﬁxl%gﬂ$lri ﬁﬁr ng% &I(Stfg)Jzzc_%g{z) hydr ochl ori c

acid (11 m), water I¢ acid
Reference Examples 42

“Po 2,3,6-trifluoro-4-chloro-5-nitrotoluene {0.17
g) are added ethanol (3.3 ml), water (0.5 ml), N-methyl-
piperazine {0.45 ml) and triethylamine (0.56 ml) and the
mixture is refluxed for 24 hours. After the reaction is
completed( water is added to the reaction mixture and the

" mixture is extracted with diethyl ether, and the extract is
washed with water and dried. The solvent is distilled off
under reduced pressure and the residue is purified by
silica—gel column-chromatography (eluent; dichloromethane
methanol = 20 : 1) to give 2~(4-methyl-l-piperazinyl)-3,6-
difluoro-4-chloro-5-nitrotoluene (0.13 g).

To the thus obtained 2-(4-methyl-l-piperazinyl)-
3,6-difluoro-4-chloro-5-nitrotoluene (0.13 g) are added
anhydrous dimethylformamide (2 ml), potassium fluoride (37
mg)} and éyclopropylamine (b.lS ml) and the mixture is
stirred at 100°C for 3 hours. Affer cooling, the reaction
mixture is poured into ice-water, extracted with dichloro-
methane and the ext;act is dried. The solvent is distilled
off under reduced pressure and purified by silica-gel

column—-chromatography (eluent; dichloromethane : methanol =



(44 m), the procedure of Reference Exanple 27 is repeated to give

1-cycl opropyl-6,7,8-trifluoro-5-ethyl--1I,4-di hydro-4-

oxoqui nol i ne-3-carboxylic acid (4.2 g), as white powder, C.
Sept enber 2003 - 120 Reference Exanpl es 57 Enpl oyi ng ethyIrgetibte"kt?e?r21.)%§
2-(2-nmethyl-3,4,6-trifluoro- benzoyl) -3-ethoxyacrylate (1.0 g) and. p-f

| uoroaniline (0.39 g), the procedure of Reference Exanple 25 is repeated
to give ethyl 2-(2-nethyl-3,4, 6-tri"fI]1}c§ro—benzoyI )-3--(4-fluoro-
phenyl ) am noacryl ate, which is then treated with 60 % sodium hydride (0.15
g) as in Reference Exanple 26 to give ethyl 1- (4-f

| uor ophenyl ) -5-nethyl -6, 7-di f'l uoro-1, 4-di hydr o- 4-

oxoqui nol i ne- 3-carboxylate (0.64 g), as white crystals (recrystallized
from et hanot); I pto 2hi6re2539¢ 4-RefteyertepEsamt esy 8- Enpl wyi g -et hyl

1- (4-fl uorophenyl)-5-net hyl -6, 7-

di f 1 uor o- 1Cl41‘él¥‘hy@iﬂ@ﬁ@idxcﬁqmlr‘;dlq—#ﬂecyslear@Dx%atbllé@ 6@3 3g‘) g) conc.
hydrochloric acid (13 5 m and 90 %acetl c aC| d £ the procedure of
Ref erence Exanpl e 27 H2WMed&iCda )t 4PPFi vA - H, -6- 2H

|- (4--fluorophenyl):a: methyl,; f roI h

oxoqui nol |l£l1g 3§cg%b xy‘l |'Jb) "aci %6( d%’i‘g g? asnwﬁ Y%yslfa?g 3 p *H55.257C
Ref erence Exanmhes) 5% B oying, etbr,})é 2-(2-nmethyl-3,4,6-trifluoro-
benzoyl) - 3- ethoxyacrylate 1.0 9) an& 70 % aqueous ethyl-'anine sol ution
(0.24 M), the procemhﬁéreﬁcd%ﬁﬂmm@nee gzanpl e

f

Employing 3-chloro-2,4,5-trifluoro-6-methylbenzoic
acid (185 mg) and thionyl chloride (600 ul), the procedure
of Reference Example 22 is repeated to give 3-chloro-2,4,5-
trifluoro-6-methylbenzoyl chloride (183 mg).

Reference Examples 44

Employing 3-chloro-2,4,5-trifluoro-6-methylbenzoyl
chloride (183 mg), the procedure of Reference Example 22 is
repeated to give diethyl 3-chloro-2,4,5-trifluorco-6-methyl-
benzoylmalonate (320 mg), as brown oil.

ln-NMR (CDCl3) sppm: 1.02, 1.29 and 1.38 (all 6H,
each t, J=7 Hz), 2.27 (3H, 4, J=1.5 Hz), 4.02, 4.21 and 4.39
(all 4H, each g, J=7 Hz), 3.36 and 13.7 {(all 1H, each e)

Reference Examples 45

Employing diethyl 3-chloro-2,4,5-trifluocro-6-
methylbenzoylmalonate (320 mg) and tholueneﬂﬁlfonic acid (3
mg), the procedure of Reference Example 23 is repeated to
give ethyl 3-chloro-2,4,5-trifluoro-6-methylbenzoylacetate
{300 mg), as brown 611.

lH-NMR (CDCl3) sppm: 1.25 and 1.35 (all 3H, each

t, J=7 Hz), 2.32 (3H, m), 4.18 and 4.29 (all 2H, each q, J=7




25 is repeated to give ethyl 2-(2-nmethyl-3,4,6-trifluoro

benzoyl ) - 3-et hyl am noacryl ate, which is then treated with 60 % sodi um
hydride (0.15 g) as in Reference Exanple 26 to give ethyk september 2003
1l-ethyl -5-nmethyl -6, 7-di fl uoro-1, 4-di hydro-4 1 Septenber 2003 - 121

oxoqui nol i ne- 3-carboxylate (0.6 g), as white crystals, mp. 157-159C

Ref erence Exanple 60 Enpoying ethyl 1l-ethyl-5-nethyl--6,7-difluoro-1, 4-

di hydr o- 4- - oxoqui nol i ne- - 3- car boxyl at €1{0755 g), conc. hydrochloric acid
(1.5 mM) and 90 A acetic acid (6 m), the procedure..of Reference Exanple
27 is repeated to give 1-

et hyl - 5-net hyl - 6, 7--di fl uor o-1, 4-di hydr o- 4- oxoqui nol i ne--3- carboxylic acid
(0.40 g), as white crystals, mp. >300C. 1H -NWR (DVSO d6) 6ppm 1.37 (3H
t, J-7.2 Hz3), .80 (3H5 dndJrB.35 Hall 2B4eadH, sq, J=7.2 Hz), 8.07 (1H,
dd, J=7.2 Hz, 9.8 Hz), 9.00 (1H, s), 15.25 (1H, s) Reference Exanple 61

Enpl oyi ng et hyl 2-( Referhyte 3Examplee t4h r af | uor o- benzoyl ) - 3- et hoxyacryl at e

(10.0 g) and ethyl ami ne gas, the procedure of Reference Exanple 25 is
repeated to give etﬁyploylng ethyl 3-chloro-2,4,5-trifluoro-6-methyl-

2--(2-net |-3.4 5 6-tet b oyl.) -.3- et | i t 9.0

Cni L2 T Wndarhandtar®! {3hh Rt P R By RO T R RS P ks Fe 90 g)
_in Ref i t - o

Tyl s BERCENRO Y Reflrlficd HamfldAe i repeated to.give sthyl

(6.76 g), =as(Ppadielom-12Qw,Beetl ehuodd-a-netdlibiesgdyiinom-di chl or onet hane -
n- hexane), mp. 197- -
ethoxyacrylate (360 mg), as brown oil.

" Reference Example 47

Employing ethyl 2—(3-chloro—2,4,S—trifluorb—ﬁ—
methylbenzoyl)—3—ethoxyaqrylate (360 mg) and_ cyclopropyl-
amine (60 mg), the procedure of Reference Example 25 is
repeated to give ethyl 2-(3-chloro-2,4,5-trifluoro-6-
methylbenzoyl)-3~-cyclopropylamincacrylate (410 mg), as brown
oil.

'H-NMR (CDCly) sppm: 0.90 (4H, m), 1.04 (3H, t,
J=7 Hz), 2.14 (3H, m),  3.01 (1H, m), 3.99 (2H, q,'J=7 Hz),
8.29 (1H, 4, J=14 Hz), 11.2 (1lH, br)

o Reference Examples 48

Employing ethyl 2-({3-chloro-2,4,5-trifluocro-6-
methylbenzoyl)-3-cyclopropylaminoacrylate (410 mg)} and 60 %
sodium hydride (35 mg), the procedure of Reference Example
26 is repeated to give ethyl l-cyclopropyl-6,7-difluoro-8-
chloro-5-methyl-1,4-dihydro-4-oxoguinoline-3—-carboxylate (70
mg), as pale yellow powder (recrystallized from dichloro-

methane - n-haxane), m.p. 153-154°C.




198C. Reference Exanple 62 Enpl oying et hyl
l-ethyl-5-nmethyl-6,7,8--trifluoro- 1, 4-di hydro-4=oxoqui noline- 3- caboxylate
(6.51 g) and conc. | Septenmber 2003 - 122 hydrochloric ag;ﬂa getic
acid (1:4) (100 m), the procedure of -Reference Exanple |s repeat ed to
give 1- ethyl-5-nmethyl-6,7,8-trifluoro-1,4-di hydro--4-oxoquinoline -3
carboxylic acid (5.53 g), as colorless needles (recrystal- lized from

di chl or onet hane - n--hexane), mp. 2034204C. Reference Exanple 6.3

.. Enmpl oyi ng ethyl 2-(2-methyl-3,4,5,6-tetrafl uoro-

benzoyl ) - 3-et hoxyacrylate (5.0 g) and 2.,4-difluoroaniline (2.02 g), the
procedure of Reference Exanple 25 is repeated to give

et hyl - 2- (2-methyl -3, 4,5, 6-tetrafl uorobenzoyl) - 3-

(2, 4-di fl uorophenyl e 1Qaiey Edbap1¥Bi g4 is then treated with 60 % sodi um
hydride as in Reference Exanple 2o to give ethyl

1- (2, 4- d|f|uorophenﬂhMﬂ&wnm@hﬁkh§1718eyc16¢nupy146ﬂ4ad1fluoro 8-

di hydr o- 4- - oxoqui nol i ne- 3- carboxyl ate (4.6 g),as pale yellow prisns
(recrystal¢hbﬁxpf5zﬂﬁkhxﬂﬂloﬂcﬁéhuéﬁe'4 QX¢&»xnﬂQine1ﬁ7§arpeeyistES¢70

Ref erence Exanpl e 64 Eml oyi n ethyl 1-(2, 4- d|fluorophen |)-5-nme | --
6,7,8-tri f’P‘i’an%“{ L h |‘% 18X dGuR RbY 720 & ACHTHEK Céfie(l(ﬂb(é) and
conc. hydr@ﬁ '°§Aé2§¥%é£dur é’g%%EESnQS'ﬁkéépr 274 8Q Pebeatll§ RLOceduUre of

Ref er ence

I -(2, 4-di féy@é OP-E@}‘Uic)pro'isyIEIah)éhuié,rZr ,?Fdié%x‘b—b Aiethyl-1,4-

dihydro-4-oxoquinoline-3—-carboxylate (58 mg), as white

needles, m.p. 213-215°C,

Reference Examples 50

Starting from suitable materials, the procedure of
Reference Ekemple 22 is repeated to give 2-ethyl-3,4,5,6-~
tetrafluorobenzoyl chloride, b.p. 78°C/14 mﬁHg.

lu-NMR (CDC1,) sppm: 1.24 (3H, t, J=7.5 Hz), 2.75

(2H, dg, J=2.3 Hz, 7.5 Hz)

Reference Examples 51

Starting from suitable materials, the procedure of
Reference Example 22 is repeated to give diethyl 2-ethyl-
3,4,5,6-tetrafluorobenzoylmalonate.

lH-NMR (CDCl,) sppm: 1.04 (3H, t, J=7.2 Hz), 1.19
(3H, t, J=7.4 Hz), 1.38 (3H, t, J=7.2 Hz),72.5~2.8 (2H, m),
4.03 (2H, q, J=7 Hz}, 4.39 (2H, g, J=7 Hz), 13.8 (iH, 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

give ethyl 2—ethyl-3,4,5,6—tetrafluorobenzoylacetate'(11.09

g)..



di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (2.93 g), as white powder, mp.
221-222C. Reference Exanpl e 65 Enpl oyi ng et hyl
2-(2-nethyl-3,4,5,6--tetrafl uoro 1 Septenber 2003 - 123
benzoyl ) - 3- et hoxyacrylate (10.0 g) and 4-net hoxyaniline 35“%?33??r%q%§
procedure of Reference Exanple 25 is repeated to give ethyl

2-(2-nmethyl -3,4,5,6-tetrafl.uorobenzoil)- 3-(4- nethoxyphenyl)am noacryl ate,
which is then treated with 60 % sodiu ﬂyaride (1.56 g) as in Reference
Exanple 26 to give ethyl 1-(4-nethoxyphenyl)-5-methyl-6,7,8-trifluoro-1, 4-
di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate (8.27 g), as pale yellow needles,

m p. 175-176C. Reference Exanple 66 Enpl oying et hyl

1- (4- met hoxyphenyl )-5-6, 7, 8-

trifluoro-I, 4-di hydr jefecoxaqdai Boadmprke 33T ar boxyl ate (4.27 g) and 47 %
hydrobrom c acid (50 m ), the procedure of Reference Exanple 27 is
repeated to give |-(43n]@919yé;@9-ethyl 2-ethyl-3,4,5,6-tetrafluoro-
phenyl)-S-QFtol-6,7,8--trif|uoro--1,4-dihydro-4-oxoquino|ine- 3-carboxylic
aci d (2. 82 U AR BEEp SRS , 2N petigly or3dw fncmaker éfahc) Extipl e 67

Enpl i -(2- -3.4.5_6- | - b --3-eth | at
(BP0 09 Btledtne I R Ende JelahId Md 4 FondSlalY b R AREGTY 31

25 is repeai-qdh-tnydi-ie 4€6NYLcet rafluorobenzoyl)-3-eth
2-(2-nmethyl -3, 4,5, -tetrafluorobenzo@?ﬁqdfﬂﬁgx )thignyffgﬁfﬁ %%??late, whi ch

is then treated w thrREfe¥ence Examples 54

‘Employing ethyl 2-(2-ethyl-3,4,5,6-tetrafluoro-
benzoyl)—3~ethoxyacry1ate.and cyclopropylamine, the
procedure of Reference Example 25 is repeatea to give ethyl
2#(2—ethy1-3,4,5,6—tetrafluorobenz9y1)—3—cyclopropylamino-
‘acrylate.

Reference Examples 55

Employing ethyl 2-(2-ethyl-3,4,5,6-tetrafluoro-
bénzoyl)~3-cyclopropylaminoacrylate (8.71 g) and 60 % sodium
hydride (1.09 g), the procedure of Reference Example 26 is
repeated to give ethyi l-cyclopropyl-6,7,8-trifluoro-5-
ethyl-1l,4-dihydro-4-oxoquinoline-3~carboxylate (5 g), as
white powder, m.p. 139-140°C.

Reference Example 56

Employing ethyl 1~cfclopropyl—6,7,8—trifluoro—5—
ethyl-1,4-dihydro-4-oxoquinoline-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 repeated
to give 1—cycloprop;l—6,7,B-trifluoro—s—ethylml,4—dihydro—4—
oxoquinoline-3-carboxylic acid (4.2 g), as white powder,

m.p. 197-198°C.



sodi um hydride as in Reference Exanple 26 to give ethyl 1

(2-thi enyl
oxoqui nol
et hyl acet

)-5-nmethyl-6,7,8-trifluoro-1, 4-di hydro- 4-

ne- 3--carboxylate (1.05 g), as white powder (recEyd '
ate - n-hexane), mp.198 200C. 1 Septenber 2003 -E¥§iﬁb%% e

Exanpl es 68 Enpl oyi ng ethyl 1-(2-thienyl)-5-nethyl--6,7, 8-

trifluoro-

| , 4- di hydr o- 4- oxoqui nol i ne- 3-, carboxylate (1.05 g), conc.

g from
rence

hydrochloric acid (10 ) and 90 % acet?® acid (40 nl), the proceduré of

Ref er ence

Exanple 27 is repeated to give

1-(2-thienyl)-5-nethyl-6,7,8-trifluoro-1, 4-di hydr o- 4-

oxoqui nol

ne- 3-carboxylic acid (0.93 g), 'as white powder,

m p. -221-222.5C. Reference Exanple 69 Enpl oying et hyl
2-(2-met hyl -3, 4,5, 6-Referarid¢aExamdlenz gVl ) - 3-e' t hoxyacryl ate (8.38 g) ‘and
2S- 2-am no-1 -propanol (2.07 g), the procedure of Reference Exanple 2
to give etByPlovimg mithyl -23,(2-Feshydt B at | Grot vbEhrod) - 3- (2S-

r epeat ed

3- hydr oxy-
treated w
gi ve et hyl

- am late (9.72 g, yell i1), whjch is th
AR LTI Rar AR B (e O (jp) Lenprpreh whémmis Bt 395

di et hyl - 7° f’fﬁ"‘%ﬁ?ﬂ?‘?‘%‘%"%ﬁ% %:eafe"‘]‘[ei’,cij B5RUBYS P hel®- T RSHS 10 e (1

g), as col
Ref er ence

P TR b e e R A e
phenyl}aminoacrylate, which is then treated with 60 % sodium
hydride (0.15 g) as in Reference Example 26 to give ethyl 1-
(4-fluorophenyl)—5~methy1—6,7—difluoro—1,4-dihydro—é~
qxoquinoline~3—carboxylate (0.64 g), as white crystals

(recrystallized from ethanol), m.p. 256-259°C:

Reference Examples 58

Employing ethyl 1-(4-fluorophenyl}-S-methyl-6,7-
difluoro-1,4-dihydro-4-oxoguinoline~3-carboxylate (0.56‘9),
conc. hydrochloric acid (1.5 ml), and 90 % acetic acid {6
ml), the procedure of Reference Example 27 is repeated ta
give 1—(4—fluorophenyl)—Sfmethyl—ﬁ,7—difluoro—l,4—dihydro—4;
oxogquinoline-3-carboxylic acid (0.49 g), as white crystals,

m.p. 255-257°C,

Reference Examples 59

Employing etﬁyl 2-(2-methyl-3,4,6-triflucro-
benzoyl)-3-ethoxyacrylate (1.0 g) and 70 % aqueous ethyl-
amine solution (0.24 ml), the procedure of Reference Example
25 is repeated to give ethyl 2-(2-methyl-3,4,6-trifluoro-
benzoyl)—3—ethylamiﬁ;acrylate, which is then treated with 60
% sodium hydride (0.15 g} as in Reference Example 26 to give

ethyl l-ethyl-5-methyl-6,7-difluoro-1,4-dihydro-4-

5is

to

.30
C.



oxo- 7H-pyrido[ 1, 2, 3-de] [ 1, 4] benzoxazi ne- 6-car boxyl ate (1.25 ¢g) and conc.
hydrochloric acid : 90 % acetic acid (1:4) (20 m),.,-the procedure of

Ref erence Exanple 27 is repeated to give 3S (-)

09, 10-di fI uoro- 3, 8- di met hyl - 7- oxo- 7H pyri do[ 1, 2, 3-de) | ocprember2003

[ 1, 4] benzoxazi ne- 6-carboxylic acid (1.03 1 Septenber 2003 - 125 g), as
white powder, mp. 249-251C (dec.). Reference Exanple 71 Enpl oying et hyl
2-(2-nethyl-3,4,5,6-tetrafl uoro- benio&?ﬁig-ethoxyacrylate (7.0 g) and

et hanol amne (1.33 m), the procedure of Reference Exanple 25 is repeated
to give ethyl 2-(2-nmethyl-3,4,5,6-tetrafl urobenzoyl)- 3-(2-

hydr oxyet hyl ) am noacryl ate. To the product are added pyridine (70 m) and
acetic anhydride (2.57 ml) and. the mxture is stirred at roomtenperature
over - ni ght oxpfiuénoléoacdncadbdgiatiehd Or.ésyl t aas @isich | et sk adist,h mnag er ,

subj ected to_extraction with dichloronmethane., and the extract-is washed
with wat er 184d1PRER-with a saturated saline solution and dried to gi ve

et hyl 2-(2-nmnethyl -3, b ?é . -
tetrafl uorobenzoyl) - )am noacryl ate, which is then
ot 00, oo 2 08By gl d €18 & QRnh-35mb Py T84 o CREASKAYT 520 1O
gi ve ethyl 1-(2-acetyloxyethyl)-5- .

net hyl - 6, 7 38 hiyBirb-ucbRoliu #ndl N P-4 @sequibpel hesS-grardmy) ate (6.15 g),
as colorless prisnms(recrystallized -fromethyl acetate), mp. 192-193C
Ref er ence EBydmpkcblo2iEnptdgi fig. ety ahd( 8- acatyt bxysihyl )6 minet e .

procedure of ﬁeference Example 27 is repeated to give 1-
ethyl—Bjmethyl—G,7-dif1uoro—1,4—dihydro-4—oxoquinoliné~3—
carboxylic acid (0.40 g), as white crystals, m.p. >300°C.

‘y-NMR (DMSO-dg) sppm: 1.37 (3H, t, J=7.2 Hz),
2.82 (3H, 4, J=3.2 Hz), 4.54 (2H, q, J=7.2 Hz), 8.07 le,
dd, J=7.2 Hz, 9.8 Hz), 9.00 (1lH, s), 15.25 (1H, s)

Reference Example 61

Employing ethyl é-(2—methyl—3,4,5,5—tetraf1uoro—
benzoyl)-3~ethoxyacrylate (10.0 g) and ethylamine gas, the
procedure of Reference Example 25 is repeated to give ethyl
2-(2-methyl-3,4,5,6-tetrafluorobenzoyl)-3~ethylaminoacrylate

. (9.0 g, white crystals), which is then treated with 60 %
sodium hydride (1.30 g) as -in Reference Example 26 to éive
ethyl 1-ethy1—5¢methy1¥6,7,8—trif1uoro-1,4—dihydro—4—
oxoguinoline-3-carboxylate (6.76 g), as pale yellow needlés

(recrystallized from dichloromethane - n-hexane), m.p. 197-

198°cC.

Reference Example 62

Employing ethyl l-ethyl-S5-methyl-6,7,8~trifluoro-

1,4-dihydro-4-oxoquinoline-3-caboxylate (6.51 g) and conc.



6,7,8-trifluoro-1|, 4-di hydro-4-oxoqui nol i ne--3-carboxylate (5.80 g) and
conc. hydrochloric acid : 90 %acetic acid (1:41 (100 m), the procedure
of Reference Exanple..27 is repeated to give

1- (2- hydr oxyet hyl ) - 5- met hyl - 6, 7, 8 1 September 2003
trifluoro--1,4-di hydro-4--oxoqui noline-3-carboxylic acid (4.04 1 Septenber
2003 - 126 9 ), as pale yellow fl akes grecrystallized fromethanol), mnp.
244.5-247C.  Reference Exanple 73 Tg *%42 ~

1- (2- hydroxyethyl )--5-methyl -6, 7,8-trifl uoro-

| , 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (4.00 g) is added thionyl
chloride (20 mM) and the m xture is refluxed for 1 hour.. After
concentrating, the obtained residue is mxed with ethanol (50 m) and the
mxture is hedfestelbfior acidhousd Af deet Dorment r(dt:iang,(10beml¢sukhant is
extracted with dichloronethane, and the extract is washed with water,

sat urat ed SREPIRAMIRIFFg&S L CaLBERaE aMRER 617 divd remeatadedo gavend-sol ution
inthis ord dried.. Th ol ve is concentrated and the obtained
residue is %%Qf?%eﬁneo@‘yﬁ_lgi’gag'géfPi‘b?’iﬁﬁ%‘c%‘rd&ﬁé'td&&r“éﬁﬂifo%llU@P’uﬂ?eéﬁﬁyl
acetate : -Qﬁ%ﬁ&ﬁ‘ e 20) o ef Qkl d. by tllization fromethyl-acetate
- n-hexanen%o gl ve éﬁt%ﬁyal}52$éh?gfoéénﬁﬁgagﬁgaﬁI%?%?é?%,éfegrySEax

triflluoro-1iAedifiysh Gichioxefdt Aghé Ne-B-HAIXY! kC paChg3(3090c . 9) . as
colorless prisnms, mp: 161.5-163.5C (dec.).. Referenge Exanple. 74 To ethyl
1- (2-chl or oet hyl ) - 5- rRetfleylencé, Ex8mple 63 ‘

-Employing ethyl 2-(2-methyl-3,4,5,6-tetrafluoro-
benzoyl)-3-ethoxyacrylate (5.0 g) and 2,4-difluorocaniline
(2.02 g}, the procedure of Reference Example 25 is répeafed
to give ethyl -2-(2-methyl-3,4,5,6-tetrafluorobenzoyl)-3-
(2,4-difluorophenyl)aminoacrylate, which is then treated
with 60 % sodium hydride as in Reference Example 26 to give
ethyl l—(2,4-diflﬁorophenyl)—S—methyl—E,7,é—trifluoro—l,4-
dihydro;4~oxoquinoline—3—cafboxylate (4.6 g),as pale yellow
prisms (recrystallized from dichloromethane - n—-hexane),
m.p. 156-157.5°C.

Reference Example 64

Employing ethyl 1-(2,4-difludrophenyl)-5-methyl-
6,7,8-trifluoro-1,4~dihydre-4-oxoquinoline-3~carboxylate
(4.3 g) and conc. hydrochloric acid : 90 % acetic acid (1:4) '
{80 ml), the procedure of Reference Example 27 is repeated
to give 1-(2,4-difluorophenyl)~5-methyl~-6,7,8-trifluoro-1, 4~
dihydro-4-oxoquinoline-3-carboxylic acid {2.93 g), as white
powder, m.p. 221—225°C.

Reference Example 65

Employing ethyl 2-(2-methyl-23,4,5,6-tetrafluoro-



triluoro-1, 4-di hydro-4- oxoqui nol i ne--carboxyiate (1.81 g)

for 4 hours. After concentrating, the obtained residue isj

ether to give ethyl 1-vinyl-5-nethyl-6,7, 8-

trifluoro-1, 4-di hydro-4-oxoqui nol i ne-3-carboxylate (0.72 g),

needl es, mp. 134-135.5C. Reference Exanple 75 Enpl oyi ng et

are added DBU
(2.33 M) and toluene (150 mM) and the mxture 1is refluxed with heating

hth
di chl oroet hane, and the extract is washed with dilute hydrOCh|OrIC02%id,
water and saturated saline solution in this order and dried. The 1
Sept enber 2003 - 127 solvent is.concentrated and the, obtained residue is
purified by silica-gel col urm- chr omat & aphy (eluent; ethyl acetate
n- hexane =1 : 20), followed by recrystallization fromn- hexane - diethyl

hyl

2- (2- net hy|lbenzpys, )6-3t-@ttm1kb{aorglatbemz{b.y0 )a)13-aaidhaxyachpkaaeilnd g),

2-ch|oroetgylan1ne drochloride (1.74 g) and triethylamne (1.97 g),
3 &k &en eEi’éﬁ’ﬁPé“Q% ?E Refprpnee £sagpue éﬁhy#s repeated

procedure

as col orl ess

t he

2-(2-nmethyl -3, 4, 5 6- or o (o] 3 2-chl groet h - _am noacryl ate
(5.52 g), wift Y& 4&54 égtBGE fﬁyf%Yﬁb ?ﬁﬂﬁrﬁﬁﬂH9HP¥882?B;WQ3g§ as in
Ref er ence ﬁ%@gﬁg o
1- (2-chl or oet hyl) éy%ﬁgqﬁghygo§egp¥%F?1Luﬁﬁfhilf then treated with 60 %
di hydr o- 4- @mumnoiyma% garbexyhare {3. r@%&)e,nc%SEﬁglnaﬁlee% tdepdles
(recrystallized fromethyl acetate - n-hexane), mp. 161.5- 163 5C (dec.)
Ref er ence Eddnpl €-18-TetBoxgphbyll B-Srdathansqi’g aaerdf(tﬁer@—g)zgm added

dihydro-4-oxoquinoline-3-carboxylate (8.27 g), as pale

yellow needles, m.p. 175-176°C.

Reference Example 66

Employing ethyl 1-(4-methoxyphenyl)-5-6,7,8-

trifluoro—l,4—dihydro—4—oxoquinolinea3—carboxylate (4.27 qg)

and 47 % hydrobromic acid (50 ml), the procedure of

Reference Example 27 is repeated to give 1-({4-~hydroxy-~

phenyl)~5-methyl-6,7,8~trifluoro-1,4-dihydro-4-oxoquinoline-

3-carboxylic acid (2.82 g), as white powder, m.p. 287-

288.5°C.

Reference Example 67

Employing ethyl 2-(2-methyl-3,4,5,6-tetrafluoro-

benzoyl)-~3-ethoxyacrylate (5.0 g)and 2-aminothiophene (2.22

g), the procedure of Reference Example 25 is repeated to

give ethyl 2-(2-methyl-3,4,5,6~tetrafluorobenzoyl)

-3-(2-

thienyl)aminoacrylate, which is then treated with 60 $%

sodium hydride as in Reference Example 26 to give ethyl 1-

(2-thienyl)-5-methyl-6,7,8-trifluoro-1,4-dihydro-4-

oxoguinoline-3-carboxylate (1.05 g}, as white powder

(recrystallized from ethyl acetate - n-hexane), m.p. 198-

200°cC



met hanol (100 m ) and thereto thionyl chloride (8 M) is_ added dropw se
at roomtenperature. After reflux for 2 hours, the reaction mxture is
poured into ice-water and extracted w th dichloronethane. 1%@%&%@2& S
concentrated to give nethyl 2-nethyl-3-nitrobenzoate (10.8 g). 1H

(CDC13) d: 2.63 (3H, s), 3.94 (3H, s), 7.38 1 Septenmber 2003 - 128 (1H, t,
J=8 Hz), 7.84 (1H d, J=8 Hz), .7.99 (1H,d, J=8 Hz) Reference Examle 77
Met hyl 2-net hyl -3-nitrobenzoate (10.0°g) is dissolved in acetic acid (50
m) and thereto 5 % Pd-C (1 g) is added to carry out catal ytic reduction
at roam tenperature under 1 atm After 1.5 hours, the'catalyst is ,
filtered off. The reaction mixture .is concentrated, and thereto is added
water, and the m xture is nade al kaline wth potassium carbonate, followed
by extraction with RefgrspsapEXaRBleghB8s0l vent is concentrated to give

thyl  2-methyl - 3- api nob 8,6 Q). | H CDC13). 6 2.34 (3H,
gi; %@)5-3.”55 {2H, aﬂé\‘P@%ﬁEéggﬁﬁgﬁ 155,92'6%%“%5(’69?34%1thf%?97. 04 ((1H, t,

= » dri -104 33 -Rebesgn &odBdP _
2- met hyl - BQE@n%%;nzldgté ?Xh%))gjﬁe gé:r%e’& gﬁ%gﬁgﬁﬁet?%%%lﬁ%y (r%i ')Osar?c] ‘sodi um
acetate (lednd) -hydirhebeia seigt (o8 Ai)baRd 66 ¢ 3aded)cidb@rqldec acid (5

m) is added dropw se bel ow 20C over a period of 10 mnutes. After the
m xture isuk}i rirted patocedanet efipke fid tiescé OExa@flple 27 is repeated to
give 1-(2-thienyl)}-5-methyl-6,7,8-trifluoro-1,4-dihydro-4-
oxoquinoline-3-carboxylic acid {0.93 g}, ‘as white powder,

m.p. 221-222,.5°C,

Reference Example 69

Employing ethyl 2-(2-methyl-3,4,5,6-tetrafluoro-
benzoYl)-3-ethoxyacrylate (8.38 g) and 2S-2-amino-l-propancl
(2.07 g}, the procedure of Reference Example 25 is repeated
to give ethyl 2—(é-methyl-B,4,5,6—tetrafluorobenzoyl)—3—(2S—
3-hydroxy-2-propyl)amincacrylate (9.72 g, yellow o0il), which
is then treated with potassium carbonate (4.25 g) as in
Reference Example 26 to give ethyl 3S—9,10—diflu;ro—3,8—
dimethy1-7~oxo—7H—pyrido[l,2,3—de]{l,é]benzoxazine-ﬁ-
carboxylate (1.30 g), as colorless needles (recrystallized
from ethanol), m.p. 216-217°C.

Reference Example 70

Employing ethyl 35-9,10-difluoro-3,8-dimethyl-7-
oxo-7H-pyrido(l,2,3-de}[1,4])benzoxazine-6-carboxylate (1.25
g) and conc. hydrochloric acid : 90 % acetic acid (1:4) (20
ml},. the procedure o} Reference Example 27 is repeated to
give 38 (-) -9,10-difluoro-3,8-dimethyl-7-oxo-7H-

pyridol(l,2,3~de] {1,4]lbenzoxazine-6-carboxylic acid (1.03




m nutes, the reaction mxture is poured into ice-water and the resultant
is extracted with diethyl ether. .The ether layer is neutralized with

pot assi um carbonate and dried. The -solvent is concentrat J t hyl
2-nmet hyl . -3-am no 4, 6--di bronobenzoate (2.8 g). 1H NWR (ng‘gléﬁ?ergé&?_oﬁ (3H,

s), 3.93 (3H, s), 1 Septenmber 2003 - 129 4.05-4.30 (2H, brs), 7.52 (1H, s)
Ref erence Exanple 79 To nethyl 2-nethyl-3-am no-4, 6-di bronobenzoate (1.4
g) are added ethanol (5 m) and 42 % t¥4% af | uoroboric acid (2.5 M), and
thereto is added dropw se a solution of sodiumnitrite (0.33 g) in water
(1 mM) below 5C. After stirring the mxture for 10 mnutes, the
precipitated crystals are filtered and washed with a small anount of

wat er, ethanol and diethyl ether in this order to give nethyl

2- met hyl - 496~ - dsbwbirbe - Bodrbmizoat . .di2agenbuntt pdédfy uoroborate (1.6 g), mp.
202-204C (dec.). Reference Exanple 80 Met hyl '

2- et hyl - 4, 6- di br onoRafeegnemtBxammeodium tetrafl uoroborate (1.3 g) is

R
heated at 200C for 18 ﬂin_ut es. After cooli ngi the reaction mxture is
added with ice-watef™&

_ o &34 rWed Al eRP A ot ohet ifarte trpfd uesPvent s
Col umm- chr ERBEaB ipRy CeT B NG 87 o S ' SEhahge b ¥ 5500 give
methyl  2- nRilyl tné- pEbsdddr ¢t o S reHRARRPBRZRM E 4D -i& Pepeated to
give ethyl 2-(2-methyl-3,4,5,6-tetraflurobenzoyl)-3—(2-
hydroxyethyl)aminoacrylate. To the product are added
pyf;dine (70 ml) and acetic anhydride (2.57 ml) and. the
mixture is stirred at room temperature over—night. After
concentration, the resultant is diluted with water,
subjected to extraction with dichloromethane, and the
extract .is waghed with water and then with a saturated
saline solution aﬁd dried to give ethyl 2—(2—methyl;3,4:5,6—
tetrafluorobenzoyl)—3;(2~acetyloxyethyl)aminoacrylate, which
is then treated with 60 % sodium hydride (1.09 g) as in
Reference Example 26 to give ethyl l—(2“acetyloxyethy1)—5—
methyl-6,7,8-trifluoro-1,4-dihydro-4-oxoquinoline-3-
carboxylate (G.ls.g), as colorless prisms (recrystallized

from ethyl acetate), m.p. 192-193°C.

Reference Example 72

Employing ethyl l—(2~acetyloxyethyl)-SmﬁethylnA
6,7,8-trifluoro-1,4-dihydro-4-oxoquinoline-3-catrboxylate
(5.80 g) and conc. hydrochloric acid : 90 % acetic acid
{1:4) (100 ml), the_brocedure of Reference Example .27 is
repeated to give l-(2-hydroxyethyl)-S5-methyl-6,7,8-

trifluoro-1,4-dihydro-4~oxoquinoline-3~carboxylic acid (4.04



1H NWR (CDC13) 6: 2.27 (3H, d, J=2.5 Hz), 3.95- (3H, s), 7.63 (1H, d, J=5.8
Hz) Reference Exanple 81 To nethyl 2-nethyl-3=fluoro-4,6-di bronobenzoate
(75.5 g) are added ethanol (460 m) and 10 % aqueous sd1ﬁééﬁbﬁ§ SRgEUM
hydroxi de (460 m) and the mxture is 1 Septenber 2003 - 13 efl'uXxed for
2 hours. After cooling, the reaction mxture is diluted wth water and
extracted with diethyl ether. The aqqg%ug | ayer is nmade acidic with conc.
hydrochloric acid and extracted wi th-diethyl ether. The solvent is
concentrated to give 2-nethyl-3-fluoro-4, 6-di bronobenzoic acid (61 g),

m p. 144-146C. Reference Exanple 82 Enpl oyi ng

4, 6-di brono- 3-fl uoro-2-net hyl benzoic acid (2.0 g), the procedure of

Ref erence Exanple 22 is repeated to give

4, 6- di br on®} 3-4$ upabe eigidwIflekrey rechysradei <2l Ergpm etHaNuR)( CDCL3)
6ppm 2.37 (3H,_d, J=2.5 Hz), 7.69 (1H, d, J=5.8 Hz) Reference Exanple 83
Enpl oyi ng Bi Bt h§#4 45624 Wr-omo- 3-f | uor o- 2- met hyl - benzoyl chloride (2.0 g),
t he procedure of Ref rence Exanple. 22 is repeated to give diethyl

4, 6-di brono--3--flu £ mal onate (2.6 g). Reference

Exanpl e- 84 E”p'oyirmhé“fﬂJbﬂnyﬁm@kygkﬁ§fvpsihéﬁ&§¥ikf%JHﬂJF@f1uoro—
1,4-dihydro-4-oxoquinoline-3-carboxylic acid (4.00 g) is
added thionyl chloride (20 ml) and the mixture is refluxed
for 1 hour. After concentrating, the obtained residue is

R mixed with ethanol (50 ml) and the mixture is refluxed for 1

‘hour. After concentrating, the resultant is extracted with

dichloromethane, and the éxtract is washed with water,

saturated sodium hydrogen cafbonate, water and saturated
saline solution in this order and dried. The solvent is
concentrated and éhe obtained residue is purified by silica-
gel column-chromatography (eluent; ethyl acetate : n-hexane
=1 : 20), followed by recrystllization from ethyl acetate -
n-hexane to give ethyl 1;(2—chloroethy1)—5—methyl—6,7,8—

trifluoro-1,4-dihydro~4-oxoquinoline-3-carboxylic acid (2.00

g), as colorless prismé, m.p. 161.5-163.5°C (dec.).

Reference Example 74

To ethyl l—(2-chloroethy1)—5—methyl~6,7,é—
trifluoro-l,4-dihydro-4-oxogquinoline-carboxylate (1.81 g)
are added DBU (2.33 ml) and toluene (150 ml) and the mixture
_is refluxed with heating for 4 hours. After concentrating,
the obtained residug is extracted with dichloroethane, and
the extract is washed with dilute hydrochloric acid, water

and saturated saline solution in this order and dried. The



benzoyl mal onate (2.6 g), the procedure of Reference Exanple 23 is repeated

to give ethyl 4,6-dibrono-3-fluoro-2-nethyl- benzoylacetate (2.1 g).

Ref erence Exanpl e 85 Enpl oyi ng et hyl 4,6-dibronD-S-quoroﬂa?ggégggf 003

benzoyl acetate (2.1 g), the procedure of Reference Exanple ept enber 2003

- 131 24 is repeated to give ethyl 2-(4,6-di brono-3-fluoro-2-

nmet hyl benzoyl ) - 3- et hoxyacryl ate (2.1_912 Ref erence Exanple 86 Enpl oyi ng

et hyl . 2- (4, 6-di br ono- 3-f | uor o- 2- net hyl = Benzoyl)-s-ethoxyacrylate (69.5 0),

the procedure of Reference Exanple 25 is repeated to give ethyl 2-(4,6-

di br ono- 3-f | uor o- 2- net hyl benzoyl ) - 3-cycl opr opyl am noacrylate (48.1 g).

Ref erence Exanple 87 A m xture conprising ethyl 2-(4,6-di brono-3--

fl uoro- 2- met hyl benzoyl ) - 3- cycl opr opyl am noacryl ate (45.0 g), potassium

carbonat e €28v¥ng) iancoricentiatiddbmmairitde cd5aink) resideact=dpwti 4O f or

30 mnutes, After cooljing, the reaction mxture is poured into ice-water

and the pP@cFb%%ﬁféﬂe%r?%ﬁ%ﬂ%f%ﬂ%?“ﬁqqgéﬁ@ﬁy WRteanhr eeklyl yacetatized from

et hanol to_give.ethyl. 1--¢cvcl oprapyl --6-fluoro-7-brono-5- -

met hyl -1 , 4%%‘%’98?%-Z-%qu%uy’rfolﬁ%r%g‘-%‘-eéa offFéé'Eti‘gé?%ab}?“ aSTOMH T e

crystal s, 95- : I n | ng_. |, _ _

1-cyc|oprog$F?g%flu%?%§%¥€$%%%sgﬁﬁ)%ﬁ%%DE%h§§ E”Pigyi 9 ﬁg{ﬂ&l 6:7.8
trifluoro—l,4—dihydro~4—oxoquinoline—3—carboxYla;e {(0.72 qg),

as colorless needles, m.p. 134-135.5°C.

Reference Example 75

Employing ethyl 2-(2-methyl-3;4,5,6-tetrafluoro-
benzoyl)-3-ethoxyacrylate (5.0 g); 2-chloroethylamine
hydrochloride (1.74 g) and triethylamine (1.97 g), the
procedure of Reference Example 25 is repeated to give ethyl
2-(2-methyl-3,4,5,6-tetrafluorobenzoyl)~3-{2-chloroethyl)-
aminoacrylate (5.52 g), which is then treated with 60 %
sodium hydride (0.72 g) as in Reference Example 26 to give
ethyl 1-{2-chloroethyl)-5-methyl-6,7,8-trifluoro-1,4-
dihydro-4-oxoquinoline~3-carboxylate (3.90 g), as colorless
needles (recrystallized from ethyl acetate - n-hexane), m.p.
161.5-163.5°C (dec.)

Reference Example 76

To 2~methyl—3—nitrobenzoic acid (10.0 g) is added
methanol (100 ml) and thereto thionyl chloride (8 ml) is
added dropwise at room temperature. After reflux for 2
hours, the reaction mixture is poured into ice-water and
extracted with dichiﬁromethane. The solvent is concentrated
to give methyl 2-methyl-3-nitrobenzoate (10.8 g).

1g nMr (CDCl3) 6: 2.63 (3H, s), 3.94 (3H, s), 7.38




met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylate (32.5 g), the procedure of
Ref erence Exanple 27 is repeated to give 1-

cycl opropyl - 6-f | uor o- 7- br ono- 5- et hyl - | , 4- di hydro-4

oxoqui nol i ne-3-carboxylic acid (27.2 g), as white crystal g September2003
237--239C. 1 Septenber 2003 - 132 Reference Exanple 89 To

| -cycl opropyl - 6-fl uoro-7-brono-5-nethyl--1, 4-

di hydr o- 4- oxoqui nol i ne- 3- carboxyl i c acdid® (0.2 g) is added thionyl chloride
(2 M) and the mxture is refluxed for.1 hour. After cooling, the reaction
m xture is poured into ice-water and made al kaline with 10 % aqueous

sodi um hydroxi de solution. After stirring for 30 mnutes, the resultant
is extracted with dichloromethane. The aqueous layer is made acidic with
10 % hydr oqhmr k¢ gegdrand 1)en (1ext gached meih i ohl grwetdaness e sol vent
is concentrated and the residue is recrystallized fromacetic acid to give
1-cycl opropyl - 6- fIuoReférem¢QHRx&EﬂhetﬁVI 1, 4- di hydr o- 4-

oxoqui nol i ne- 3- carboxyllc acid é& as white crystals, mp. 258-260C.
Ref erence Exanpl e 90MERPY y?ﬁ@3 SHyP‘ElFQOH%@%®¢t% 1%.9 rg¥ |3for o-

or ocotul & 90 SRENSFen ﬁ'gats%a%% a3 (8 Bl HREG0 e o rp-c (Par '
(11 ). TR eDeRs P bph o B kel ?%‘é‘-}?’iz‘“h‘z‘é)%r gy am noacryiate

temperature under 1 atm. After 1.5 hours, the catalyst is

filtered off. The reaction mixture is concentrated, and
thereto is added water, and the mixture is made alkaline
with potassium carbonate, followed by extraction with
dichloromethane. Tﬁe solvent is concentrated to give methyl
2-methyl-3-amincbenzoate (8.6 g}. _

Ip-NMR (CDC13) &ppm: 2.34 (3H, s), 3.55-3.85 (2H,
brs), 3.87 (3H, s), 6.80 (1H, 4, J=8 Hz), 7.04 (1H, t, J=8
Hz), 7.20 (lH,.d, J=8 Hz)

Reference Example 78

To methyl 2—meth§1-3—aminobenzoate (1.6 g) are
added acetic acid (20 ml) and sodium acetate (1.6 g).
Thereto a solution of bromine (3.i g) in acetic acid (5 ml)
is 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 ice-water and
the resultant is extracted with diethyl ether. . The ether
layer 1is neutralized with potassium carbonate and dried.
The -solvent is conc;ntrated to give methyl 2-methyl-3-amino-
4,6-dibromobenzoate (2.8 g).

la WMR (CDCl4) 6: 2.14 (3H, s), 3.93 (3H, s),



(3H, 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 (1H m, 8.60 (1H d, J=13..8 Hz) , - 11.36 (IH d,
J=13.8 Hz) Reference Exanple 91 Enpl oyi ng et hyl

2-(2-methyl--3,4, 6-trifluoro 1 Septenber 2003 -- 133 1 September 2003
benzoyl)-3-(2, 4-di fl uor ophenyl )am noacrylate (1.1 g) and 60 sodi um hydri de
(0.13 g), the procedure of Reference Exanple 26 is repeated to give ethyl
1- (2, 4-di fl uor ophenyl ) - 5-net hyl - 6, 7- di%®l gor o- 1, 4- di hydr o- 4- oxoqui nol i ne- 3-
carboxylate (0.7 g). 1H NWR (CDC13) bppm 1.38 (3H, t, J=7.1 Hz), 2.91

(3H, d, J=3 Hz), 4.38 (2H, q, J=7.1 Hz), 6.46 (1H, dd, J=6.9 Hz, 11.1 Hz),
7.10-7.26 (2H, n), 7.38-7.56 (1H, m, 8.26 (1H, S) Reference Exanple 92
Enpl oyi ng et hyl 1-(2, 4-difl uorophenyl)-5-nethyl -

6, 7- di f1 uos cog4-30 hyxr,0t4s9x0quEnok L ag- Sy - carboxyl ate (0.7 g), the
procedure of Reference Exanple 27 is repeated to give

| - (2, 4-di fl uor ophen\Befes-amcehEkabpledl$| uoro- 1, 4-

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (0.5 g), colorless needles
(recrystalized from%&atdvacilaPethyp: 39Ul R (.4 i bERAADEBZ A Te

it hi/r?f@-m 1P er%ﬁé%p%aﬁr'aﬁ: f"?ﬁ*ﬁlzla%%"g% Y SetgakducrPRPR}F
et hoxymet hyl gpemal onatye %%&%h@gtgngstgfdéﬂ )grlgp%us% aNg81§d;: 8% 4p0C for 25

hours. After cooling, the reacti
sodium nitrite (0.33 g) in water (1 ml) below 5°C. After

stirring the mixture for 10 minutes, the precipitated
¢rystals are filtered and washed with a small amount §f
water, ethanol and diethyl ether in this order to give
methyl'2—methylj4,Gudibromo-B—benzoate diazonium
tetrafluoroborate (1.6 g), m.p. 202-204°C (dec.).

Reference Example 80

Methyl 2-methyl-4,6-dibromo-3-benzoate diazonium
tetrafluoroborate (1.3 g) is heated at 200°C for 10
minutes. After cooling, the reaction mixture is added with
ice—water and extracted with dichloromethane. The solvent
%s concentrated and the obtained residue is purified by
silica~gel column-chromatography (eluent; chloroform : 'n-—
‘hexane = 1 : 4) to give methyl 2-methyl-3-fluoro-4,6-
dibromobenzoate (0.6 g).

'B NMR (CDCly) 6: 2.27 (3H, 4, J=2.5 Hz), 3.95.
(3H, s}, 7.63 (17, 4, 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




product is purified by silica-gel colum-chromatography (dichloronethane :
nmet hanol = 100 : 1) to give diethyl [N

cycl opropyl -N-[ 3-(4- et hyl - | - pi perazi nyl)-4-fl uoro--2, 5-

di met hyl - 6- ni t rophenyl ] am nonet hyl ene] nal onate (1.58 Q). 1'ﬁ19£te|5?%ec5112893i S

di ssolved in acetic anhydride (7.9 m) and 1 Septenber 2003 - 134 thereto
conc. sulfuric acid (3.16 mM) is added dropw se at 50-60C, followed by
stirring for 30 mnutes. The resultant!3fi Xture is poured into ice-water,
neutralized, extracted wth dichloronmethane and the extract is dried. The
solvent is-distilled off under reduced pressure. Purification by
silica-gel colum-chromat ography (dichl oronethane : nmethanol Z 10 : 1) and
recrystallization fromethanol - diethyl ether to give ethyl

7--(4-net hybflupe@efazi NHurk.Cyalrepr0p¥bi bng, the reaction mixture
fluoro-5, 8-dinethyl -1, 4-di hydr o-4- oxoqui nol i ne-3-carboxylate (28 ng), as
yel | ow cryssafisluped widowbaRE abd RNRr&CDE1Nith diethy 18 dtHdr.n) Thk 0-1.2
(2 m, 1.39 (3H t, J=7 Hz), 2.39 (3H, s), 2.59 (3H,s), 2.4- 2.7 (4H
br), 2.75 feREOEs bayen ygpyade ecidic(withpegne 3 vdwpaniomic Mcid. 38 (2H,

q, J=7.1 H 8.54 (1 ) e.2 To ethy] .
0 (2 et hy PR SrbEageta R AT o fheE" Vine solvent s |
6- 1 uor o- 5.8x 8L et bvlg Led-Hidydrg- OQUENQL i des 3 G -ﬁ%}o & dig> my) are
added 10 %‘a:a?]ueous sol ut | (?ﬂ“%]yq sgglh%n Ey%?@é#%e%(s% (?ﬁ %%Jﬁeq%c%ﬁcol (3 m),
and the m xtuae(61Sqyefmped 440 45<bour. After cooling, the reaction '
mxture is diluted wwth water and washed w th di chl or onet hane.

‘Reference Example 82

= Employing 4,6—dibromo—3;fluoro—z—mefhylbenzoic
acid (2.0 g), the procedure of Reference Example 22 is
repeated to give 4,6-dibromo-3-fluoro-2-methylbenzoyl
chloride (2.0 g). _
lg-NMR (CDCl3) éppm: 2.37 (3H, &, J=2.5 Hz), 7.69
(18, &, J=5.8 Hz)- |

Reference Example 83

Employing diethyl 4,6-dibromo-3-fluoro-2-methyl-
benzoyl chloride {2.0 g), the procedﬁre of Reference Example
22 is repeated to give diethyl 4,6-dibromo-3-fluoro-2-
methylbenzoylmalonate (2.6 g).

Reference Example 84

Employing diethyl 4,6-dibromo-3-fluoro—+2-methyl-
benzoylmalonate (2.6 g), the procedure of Reference Example
23 is repeated to give ethyl 4,6-dibromo-3-fluoro-2-methyl-
benzoylacetate (2.1 g).

Reference Example 85

Employing ethyl 4,6-dibromo-3-fluoro-2-methyl-

benzoylacetate (2.1 g), the procedure of Reference Example



After the aqueous layer is nmade "acidic with acetic acid and then nade
weak al kaline with an agueous sodi um hydrogen carbonate. The resultant is
extracted with dichloromethane and the extract is dried. 4T is
distilled off under reduced pressure and to the residue ﬂgﬁgﬁ%gé&g?%?hyl 1
Sept enber 2003 - 135 ether. The precipitated crystals are filtered and
recrystallized fromethanol to give 7-(4-nethyl-I-

pi perazi nyl )-1-cycl opropyl - 6-fl uoro-5, 831dimethyl -1 " 4

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (14 ng), as yellow crystals, mp.
205-206C. 1H NMR (CDC13) a: 0.7-0.9 (2H, m, 1.1-1.4 (2H, m, 2.39 (3H s),
2.5--2.8 (4H, br), 2.63 (3H, s), 2.76 (3H, d, J=3 Hz), 3.2-3.5 (4H, br),
4.0-4.2 (1H, m, 8.85 (1H, s), 14.3-14.9 (1H, br) Examle 3 To

6, 7-di f | uort li-scy@lpeprtefy koSgBve de iy~ (14 S-dibromo-3-fluoro—-2-

di fl uor o- 4- oxoqui nol i ne--3-carboxylic acid - B(OCOCH3)2 chelate (1.24 Q)
are added 4erdvRpenzopilpesagthexydcOylgtean®.digiset hyl acetanmide (6 m), and
the m xture is reacted _at 50C for 20 hours. After concentrating, the
obt ai ned residue is 28 E e (20 mM) and thereto conc.

hydrochloric acid ( ks _added fo]]owed by stirring at_roo
tenperature for 30 n?ﬁgbég}Ethgg% y%n¢41%?§%§§éﬁq gdng%roaﬁdegby}ésultant
i's added Wydhphgr3aadnexthacy ededi &y, 4iphl %%ﬂg%%@%mr@s&aqueous | ayer
is neutralized With an aqueous sodi um hydr'ogen cadrbonate and extracted
wth Reference Example 25 is repeated to give ethyl 2-(4,6-
dibromo~3ﬁfluoro—2-methylbenzoy1)~3-cyc10propylaminoacrylate

(48.1 g).

Reference Example 87

A mixture comprising ethyl 2-(4,6-dibromo-3-
fluoro—2-methylbenzoyl)-3-cyclopropylaminoacrylate (45.0 g},
potassium carbonate (16.7 g} and dimethylformamide (4S50 mli
is reacted at 140°C for 30 minutes. After cooling, the
reaction mixture is poured into ice-water and the
precipitated crystals are filtered, which are recrystallized
from ethanol to give ethyl l-cyclopropyl-6-fluoro-7-bromo—-5-
methyl-1l,4-dihydro-4-oxoquinoline-3-carboxylate (33.6 g), as
white crystals, m.p. 195-197°C.

Reference Example 88

Employiﬁg ethyl 1—cyclopropyl—G—fluoro—?—bromo—S—-
methyl-1,4-dihydro-4~oxoquinoline-3-carboxylate (32.5 g),
the procedure of Reference Example 27 is repeated to give 1-
cyclopropyl-6-fluoro-7-bromo-5-methyl-1,4-dihydro-4-
ox0quinoline—3~carb;xylic acid (27.2 g), as white crystals,

m.p..237-239°C.



di chl oronet hane. After drying over magnesium sulfate, the residue is added
wth a mxture of diethyl ether and ethanol. The precipitated crystals are
filtered and recrystallized fromethanol to give 7-(4-metyhylgls

pi perazi nyl)-1-cycl opropyl -6--fluoro-5,8-dinethyl-1,4 1 Septé%%g?aé%gg -
136 di hydr o-4-oxoqui nol i ne-3-carboxylic acid (0.1 g), as yellow crystals,
m-p. 205-206C. Exanple 4 To a suspension of

6, 7-di f 1 uoro-1-cycl opropyl -5, 8-- - 132 -
di met hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (1.88 g) in
N-net hyl pyrrolidone (5 m) is added 4-nethyl-I- piperazine (2.02 g) and the

mxture is stirred at 150C for 3 hours. After the reaction is conpleted.,
the reaction mxture is concentrated and the obtained residue is purified
by silica-gel col umgrebepsré®dtapdrd dochl oronet hane nethanol = 3 @ 1),
foll owed by recrystallization from ethanol to give

7- (4- met hyl - | - pi per aZen¥t+¢ydl eymodmpr-Eflubr of ¥ tior amd; B-neki el -

4- di hydr o- 4- oxoqui nol i ne- 3--carboxylic acid (0.05 g), as yellow crystals,
m p. 205- 286BYIERaARPECTY TRk inenp Teahckyiliabdel drat @13 ai )s,igt kaddedocedur e of

ey o ORI chidel ot RS s Bugled o L GomRUY -
di et hy! - Lnfodi. Ny e eed- QXOARAOLINE R BRMLLEu AE £ JBfkea 18%187C, pale

yel |l ow needl es (recrystallize
ice-water and made alkaline with 10 % aqueous sodium

hydroxide solution. After stirring for 30 mimites, the
resultant is extrdcted with dichloromethane. The aqueocus
layer is made acidic with 10 % hydrochloric acid and then
extracted with dichloroethane. The solvent is concentrated
and the residue is recrystallized from acetic acid to give
l—cyclopropyl~6~fluoro—7—chloro—s—methyl—l,4-dihydro—4~
oxoquinoline-3-carboxylic acid (80 mg), as éhite crystals,
m.p. 258-260°C.

Reference Example 90

Employing ethyl 2-(2-methyl-3,4,6-trifluoro-
benzoyl)-3-ethoxyacrylate (1.0 g) and 2,4~difluorocaniline
(0.5 g), the procedure of Reference Example 25 is repeated
to give ethyl 2-(2-methyl-~3,4,6-trifluorobenzoyl)-3-(2,4—-
difluorophenyl)aminoacrylate (1.1 g).

YH-NMR (CDCl;) sppm: 0.95 (3H, t, J=7.2 Hz), 2.23
(32, 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 (1H, m), 8.60 (1lH, d,
J=13..8 Hz), 11.36 (iﬁ, d, J=13.8 Hz)

Reference Example 91

Employing ethyl 2-(2-methyl-3,4,6-trifluoro-



di met hyl formam de) 2) 7-(3-Methyl-I-piperazinyl)-1--cyclopropyl -

fluoro-5, 8-di nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-ca. rboxylic acid, mp.
183--185C, colorless powder 3) 7-(3-Am no-I|-pyrrolidinyl)- . -6 1
Sept enber 2003 - 137 1]Se‘b‘{’éi1l|t9é)rébﬂ¥
fluoro-5, 8-di nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mp.
96-98C, pale yellow needles 4) 7-(1-Piperazinyl)-I-cyclopropyl--6-fluoro-5-
met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-eartbdxylic acid, mp. 231-233C, white

powder (recrystallized fromdinmethyl- formanmide) ,5) 7-(4-Methyl--1-piper
azinyl)-1-cycl opropyl -
fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.

229-232C, pale yellow prisnms (recrystallized from ethanol) 6) -
7- (3- Met hy by h Lgz )
e zB'y@? 3ziayk dllfﬁ}’cﬁlc%ﬂ{gxgﬁl am@ oacr lat?. &1.%0?)(:1 and 60

fl uoro-5-nethyl -1, 4-di hydro-4-oxo ne- 3- car boxyrli m p.

- 206- 208C, whsbelpmv\dgar(@@cm/smld)',Ze:@aef F)Q%e@hh!'oﬁcﬁéﬁé?eﬁc@t hanol ) 7)
7-(3-Am no-I-pyrrolidinyl)--1-cycl opropy

f1 uor o- 5- mExlagipl e, 26dibydeprated g wivel ienby3- ta( Poxydi£luatighedpip).~-
267-270C, white pomder recrystalllzed from dinmethylformamn de) 8)
7- (I - Pi per &ZM8FPYIrbeych b erpr =15, S-diwdger4-oxoquinoline-3-

ey Lt oygged; proqu nol ine- - carboxylic acid, mp:  20-207C
lg-NMR (CDC13) sppm: 1.38 (3H, t, J=7.1 Hz), 2.91
(34, 4, J=3 Hz), 4.38 (2H, g, J=7.1 Hz), 6.46 (1H, dd, J=6.9
Hz, 11.1 Hz), 7.10-7.26 (2H, m), 7.38-7.56 (1H, m), 8.26
(1H, s)

Reference Example 92

Employing ethyl l—(2,4-difluorophenyl)—S—meﬁhyl—
6;7-difluoro—1,4—Qihydro-4—oxoquinoline—3~carboxylate (0.7
g)r the procedure of Reference Example 27 is repeated to
give 1-(2,4-difluorophenyl)-5-methyl-6,7-difluoro-1,4-
dihydro-4-oxoquincline-3-carboxylic acid (0.5 g), colorless
needles (recrystalized from acetic acid), m.p. 280-281°C.

Example 1

To 3-{4-methyl-l-piperazinyl)-4-fluoro-2,5-
dimethyl~6-nitro-N-cyclopropylaniline (1.65 g} is added
diethyl ethoxymethylenemalonatg (1.45 ml) and the mixture is
heated at 150°C for 25 hours. After cooling, the reaction
product is purified by silica-gel column-chromatography
(dichloromethane : methanol = 100 : 1) to give diethyl[N~
cyclopropyl-N-{3-(4-methyl-l1-piperazinyl)—-4-fluoro-2,5-
dimethyl-6-nitrophenyl Jaminomethylene Jmalonate (1.58 q).

. The product is dissolved in acetic anhydride (7.9 mlj and



9) 7-(4-Methyl-I|-piperazinyl)-1-cycl opropyl -6, 8-

di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, mp.

229-231C, white needles (recrystallized from ethanol) 10

7-(3-Met hyl - | - pi perazi nyl )-- 1 -cycl opropyl -6,8 | Sept errber)I Simber £903

di fl uor o- 5- met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mnp.

188-189C, pal e yell ow powder (recrystallized fromethanol) 11)

7-(3-Am no-I|-pyrrolidinyl)-I--cycl oprop3d -6, 8-

di fl'uor o- 5- et hyl - I, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mnp.

213-216C, pale yell ow powder (recrystallized from dinethylformam de) 12)

7-(1-Piperazinyl)-l-cycloprpyl 6-fl uoro- 8- -

chl oro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, 'mp.

214-217C, paled el bawcpowpfuz(fceca@i%t bl geﬂl)ffgr%@&mwapv;l@e at
7--(4-Methyl - 1- pi perazinyl)-I-cycl opropyl - 6-

f1 uor o- 8- clH0616@°E- MEbhYbwdd byidtidirang- %0080 Rl hittes 3 ORKOPRHUIG A d,

m p. 190-192C, pale yellow powder (recrystallized from di chl or omet hane -

n}- hexane)“E&ﬁU?E(SSN@Phy¢dIlqﬂqnycgtMﬂybyv1neyttmbrm@®1 -&etfacted

| uor o- 8- chIQ 4- di hydr o- 4- oxoqui nol i ne- 3- carboxyllc acid 15)

7- (3--An1n6”f‘ glﬁgﬁag?ﬁﬁﬁgaQFtﬂﬂﬂ &peopykrect is dried. The ‘solvent
fluoro-8-chlorQoR FRLAY EE 1§ é%r E%%%céa'8¥8 gbpg!|r$ur1f1égé¥89”| ¢ acid

silica-gel column-chromatography (dichloromethane : methanol

=10 : 1) and recrystallization from ethanol - diethyl ether
to give ethyl 7-(4-methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro—S,B-dimethyl—l,4-dihydro-4—oxoquinoline~3—carboxy1ate
(28 mg), as yellow crystals, m.p. 146-147°C. _

'H NMR (CDC13) 6: 0.7-0.8 (2H, m), 1.0-1.2 (2H,
m){ 1.39 (3H, t, J=7 Hz), 2.39 (3H, s), 2.59 (3H ,s), 2.4-
2.7 (4", br), 2.75 (3H, 4, J=2.9 Hz), 3.1-3.4 (4H, br), 3.8-
4.0 (1H, m), 4.38 (2H, q, J=7.1 Hz), 8.54 (1lH, s)

Examgle-2

To ethyl 7—(4—methy1—l-piperazinyl)-i-cyclopropyl—
6—fluoro—5,8—dimethyl—l,4-dihydro-4—oxoquiﬁoline—3—
carboxylate (25 mg) are added 10 % agueous solution of
sodium hydroxide (3 ml) and ethanol (3 ml), and fhe mixture
is refluxed for 1 hour. After cooling, the reaction mixture
is diluted with water and washed with dichloromethane.
After the aqueous layer is made ‘acidic with acetic acid and
then made weak alka%}ne with an agueous sodium hydrogen
carbonate. The resultant is extracted with dichloromethane
and the extract is dried. The solvent is distilled off

under reduced pressure and to the residue is added diethyl



16) 7-(1-Piperazinyl)-1-cyclopropyl-5,6-difluoro-

8-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 17)

7- (4- Met hyl -1 - pi perazi nyl)-1-cycl opr opyl -5, 6-
difluoro-8-nethyl-1,4-dihydro--4-oxoquinoIine-3--carboxyHﬂ?a%%?%ﬂfoms
Sept enber 2003 - 139 18) 7-(3-Methyl-I--piperazinyl)-I-cyclopropyl-5,6-
di fl uor o- 8-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid 19)
7-(3-Am no-|-pyrrolidinyl)-1-cycl opropds 5, 6-

di fl uoro-8-net hyl - 1, 4- - di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid -20)

. 7- (1 -Pi perazinyl)-I-cycl opropyl -5-chl or o- 6-

fl uoro-8-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 21)

7-(4- Met hyl -1 - pi perazi nyl)-1-cycl opropyl - 5-

chl oro-6-f ;8 sd i ORI 05 45 qui notine-3-, carpoxylic acid,
m p. 213_2%%@%PyeLfﬁép%%géﬁé%qgtgﬁ)chétQ%Q é@é‘élfkered 5%33

7- (3-Met hykebrpsPeI Bz froht @ea@BRORY! gPuve 7-(4-methyl-1- , ,

chl or o- 6-1 uor o- 8- net hyl -1, 4- di hydr o- 4- oxoqui nol | ne-3--" carboxylic acid 23)
7- ( 3- Am nopkpeyar bhy tl) A gycdi-appelpgprepYiudro-5,8-dimethyl-1, ,4-

chl oro-6-1uoro--8-nethyl -1, 4-di hydro-4--oxoqui nol i ne-3- carboxylic acid 24)
7- Mor phol i R8bYAEGTEop¥epidnaimerdreasbasyhit acid (14 mg), as yellow

1, 4- - di hydr o- 4- oxoqui nol i pe-3 carboxylic acid, mp. 245- 247C, white powder
(recrystal FF%@‘daf?mﬁ‘e?ha 2055 +7- ( 3- Ani no- 4- met hyl -1 - pyrrol i dinyl)- 1-

'H NMR (CDClg) 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), 3.2-3.5 (4H, br), 4.0-4.2 (1H, m), 8.85 (1lH, s),
14.3-14.9 (1H, br)

' Example 3

. To 6,7—difluoro~l—cyclopropyl—5,deimethy1—1,4—
difluoro~4—oxoquiqolinefB—carboxylic acid - B{OCOCH3),
chelate (1.24 g) are added 4-methyl-l-piperazine (1.0 g) and
dimethylacetamide (6 ml), and the mixture is-reactéd at 50°C
for 20 hours. After concentrating, the obtained residue is
dissolved in acetone (20 ml) and thereto conc. hydrochloric
acid (5 ml) is added{ followed by stirring at room
temperature for 30 minutes. The solvent is distilled off
and the resultant is added with water and extracted with
dichloromethane. The agueous layer is neutralized with an
aqueous sodium hydrogen carbonate and extracted with
dichloromethane. After drying over magnesium sulfate, the
residue is added with a mixture of diethyl ether and
ethanol. The precipitated crystals are filtered and

recrystallized from ethanol to give 7-(4-methyl-1-

piperazinyl)—lncyclopropyl—ﬁ*fluoro—5,8—dimethyl—l,4;



cycl opropyl - 6-fl uor o- 5- net hyl - - 1, 4- di hydr o- 4- oxoqui nol i ne-3-- carboxylic
acid hydrochloride (trans fotn), mp. 272--275C (dec.) white powder
(recrystallized fromnmethanol - ethyl acetate) 26)

7- (3- Ari nomet hyl -1 -pyrrolidinyl)-1--cyclo 1 September 2003 SSPInger2003
propyl - 6-fl uoro-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
hydrochl ori de, mp. 280-283C (dec.), white powder (recrystallized from
met hanol water) 27) 7-(4-Hydroxy-I|-prpéBedinyl)-I-cyclopropyl-6-

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
220-221C, colorless needles (recrystallized from nethanol) 28)
7-(4--Fluoro-I|-piperidinyl)-I-cycl opropyl -6-

fl uoro-5-nethyl -1, 4-di hydro- - 4-oxoqui nol i ne-3-carboxylic acid, mp.
204- 207C, mlkiy@rlég\&d-@&oqﬁiﬁ?&Iifﬁé-ailéa?ﬁ:gbﬂ}rlq_@ aRlilanely 49) as yeiiow

7-[ 3- (N-t - But oxycar bonyl - N- met hyl ami no) -
pyrrolidi ngdrysltadyc| eppopgbse2éé vmr o- 5- et hyl -1, 4-di hydr o- 4-
oxoqui nol i ne- 3-carboxylic acid, mp. 210-212C, white powder
(recrystallized fromb&gfinh®l4 30) 7-(3-t-Butoxycarbonyl ani no-4- et hyl -1 -
Ooaui nol | he. 3- car bosdl RCEaEhenT 118 Toran-Ghe Lyoroa8 SXeEop Py eS pomder
Ty RT3 gkl Plosonybngpine-a-carboryiic acia (1,58
1-pyrrol i digylir k-akehoRpPpYbr fadhdiof 9wy -1 aeal 44mdt Ry L P=
rpiperazine'(2.02 g) and the mixture is stirred at 150°C for
3 hours. After the reaction is completed, the reaction
mixture is concentrated and the obtained residue is purified
by silica—-gel column-chromatography (dichloromethane :
methanol = 3 : 1), followed by recrystallization from
ethanol to give 7-(4-methyl-l-piperazinyl)-~l-cyclopropyl-6-
fluoro—S,8—dimeth§l—l,4-dihydro—4—oxoquinoline—3-capboxYlic
acid (0.05 g), as fellow crystals, m.p. 205-206°C.

Example 5

Starting from suitable materials, the procedure of
the above Examples 1-4 is repeated to give the following
compounds.

1) 7-(1-Piprazinyl)-l-cyclopropyl-6-fluoro-5,8-
dimethyl-1,4-dihydro—4-oxoquinoline-3-carboxylic acid, m.p.
185-187°C, pale yellow needles {recrystallized from
dimethylformamide)

2} 7-(3-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro—S,S—dimethylil,4—dihydro—4—oxoquinoline-3—carboxylic

acid, m.p. 183-185°C, colorless powder

3) 7-(3-Amino-l-pyrrolidinyl)-1-cyclopropyl-6-



4- oxoqui nol i ne- 3-carboxylic acid, mp. 175--177C, white powder
(recrystallized fromethanol) 32)

7-(3-Am no-4-methyl -l -pyrrolidinyl.)-1--cyclo- e ber2003
propyl - 6-fl uoro-5--nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- caﬁ% 15¢ ach d
hydrochl oride (cis forn), mp. 280-284C 1 Septenber 2003 - 141 (dec.),
pal e yel | ow powder (recrystallized fron1ethano|) 33)

7- (3- Et hyl am nonet hyl -1 -pyrrolidinyl y-137 -

cycl opropyl - 6-fl uoro-5-net hyl -1, 4-di hydr o- 4- - oxoqui nol i ne-3 carboxylic acid
hydrochl ori de, mp. 236-239C pale yell ow powder (recrystallized from
et hanol) 34) 7-(1, 4-D azabicycl o[ 4,.3, 0] nonan-4-yl)-1- -

cycl opropyl - 6=f | uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic

acid, mp. 203r2B5Cs-60hethEssL m@ﬂr@aro(—me@msahahbumd -hreargbhanol) 395)
7-(4- Acetyl -1 - pi perazinyl)-1-cycl opropyl -
f1 uor o- 5- medigd,- m. @»dBﬁyl8bGA-m&&nnyaﬂﬂqwnee&ddasboxyl|c acid, mp.
261-263C, white powder (recrystallized from ethanol) 36)

7- - (3- Met hyl am no- 1 - fy rr?)ﬂH*manqzwéncbcyclopropyl ~-fluoro-s-

| - 6-fl t d | . b | d,
m b 104 1970 P e d Bo NSt TR Rad FRaRPar TAEnFFRBr pEnPde) 37)
7- (3. 1 Bl ooiCarsamy! af 0o Aol MY dor B 9 LAY LA LaGKEL RD' 0P

| -6_fluoro 5-methyl -1, dr o-4-- oxoqui nol i ne- 3--carboxyltfc acid (trans
form, nlpfozaﬁﬂaa%¢ mhlte powder (recrystallized from ethanol)

-5} 7-({4-Methyl- l-piperazinyl)-l-cyclopropyl-6—
fluoro-5-methyl-1,4-dihydro- 4-oxoqu1nollne -3-carboxylic
acid, m.p. 229-232°C, pale yellow prisms {recrystallized
from ethanol)

6) 7-(3-Methyl-l-piperazinyl)-l-cyclopropyl-6—
fluoro-S—methyl*l,4—dihydro—4—oxoquinolihe—3—c§rboxylic
acid, m.p. 206—20§°C, white powder (recrystéllized from
ethyl acetate - ethanol) )

7} 7-(3-Amino-1l-pyrrolidinyl)-l-cyclopropyl-6-
fluoro—S—methyl—l,4—dihydro—4-oxoquinoiine—3—carboxylic
acid, m.p. 267-270°C, white powder (recrystallized from
dimethylformamide)

| 8) 7-(1-Piperazinyl)-l-cyclopropyl-6,8-difiuoro-—
5-methyl-1,4-dihydro-4-oxoquinoline-3—-carboxylic acid, m.p:
205-207°C, white powder (recrystallized from ethanol)

9y 7-(4-Methyl-li-piperazinyl)-l-cyclopropyl—-6,8-
difluoro~5-methyl-1,4-dihydro-4~oxoquinoline-3-carboxylic
acid, m.p. 229—23l°é, white needles (recrystallized from
ethanol)

10) 7-(3-Methyl-l-piperazinyl}-l-cyclopropyl-6, 8-



38) 7--[4-(5-Methyl-2-0x0--1, 3-di oxol en- 4-

yl ) met hyl - - 1- pi perazi nyl ] - 1-cycl opropyl - 6-fl uor o- 5- net hyl -

1, 4- - di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 1H NWR ( é%%e r 2003
1.14-1.24 (2H, m, 1.26-1.41 (2H, m, 2.16 (3H, s), 2.72- Aﬁ%ﬁﬁg w?
3.28-3.53 (-7H, m, 1 Septenber 2003 - 142 7.29 (1H, d, 8.2. Hz), 8.73
(1H, s), 15.57 (1H, s) 39) 7-(4-Benzy|-|-piperazinyI)-l-cycIopropyI-

. fluoro-5, 8-di met hyl -1, 4- - di hydr o- 4- oxdeffi nol i ne- 3-carboxylic acid, mp.
165- 166C, pale yellow 'needles (recrystallized fromdiethyl ether
--ethanol) 40) 7-(4-Benzyl-3-nethyl-I|-piperazinyl)-I-cyclo-

propyl - 6-f | uor o- 5, 8-di et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- carboxylic acid,
MP. 176-178C, pale yell ow powder 41)

7- (1, 4- Di adabiapebebmdt Ky nonan-ditiplkold-oxoquinoline-3-carboxylic

cycl opropyl -6, 8-di fl uoro-5--nethyl --1, 4-di hydr o- 4-
oxqu|noI|n9131canpoxy88tﬂ$ﬁﬁci pale. y&dded Igcydeal (e epalylsawllneedl es
(recrystallized from di chi onet hane - n- hexane) 42)

7- Mor phol i AEOR- 2EYRPBPI opyl - 6, 8- di f | uor o- 5-

met hyl -1, 4- di hydr o- 4: | i ne-3-carboxylic ac MP. 255- 259C white
needl es (recrystallligg ?foQ?éFHéﬁbl)PX§f°¥lél“Y1) ~Cyclopropyl-6, 8-

7_(4_kweréXEHﬁBEBEELﬂégﬂli f—ﬁ?@?h&ﬁ&ggxloxo u#noli -3-carboxylic

6, 8-di fl uor o- - 5- net Y- oxoqul I ne-3- “carboxyFi
247-250C, wbige ﬁieﬁdlegs ifw.ysaaalel yé@do&r@&@émwc)ry@%nued
7-(4--Fluoro-I|-piperidinyl)-1-cycl opropyl -

di fl uoro- 5fnemhﬁhmétuyﬂfaydmmmﬂebxqu|nollne 3- carboxyllc

.

acid, MP.

12) 7-{l-Piperazinyl)-l-cycloprpyl—-6-fluoro-8-
chloro—S—ﬁethyl-l,4—dihydro—4—oxoquinoline—3—carboxylic
acid, m.p. 214-217°C, pale yellow powder (recrystallized
from ethanol) |

13) 7-(4fMethylél—piperazinyl)—1—cycloéropyl—6—
f1uo1:0—8--chlo::0—5—'rnethyl—1‘,él-—tiiliwii::o—tl—rozvcoquinolinemB-~
carboxylic acid, m.p. 190-192°C, pale yellow powder
(recrystallized from dichloromethane - n—hexane)

14) 7-(3-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro—-8-chloro-5-methyl—-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid

15) 7-(3-Amino-l-piperazinyl}-l~cyclopropyl-6-
fluoro~8-chloro-5-methyl-1,4-dihydro-4-oxoquinoline-3~
carboxylic acid

16) 7-{(i-Piperazinyl)-l-cyclopropyl-5,6-difluoro-
8-methyl-1,4-dihydro-4-oxogquincline-3~carboxylic acid

i7) 7—(4:ﬁethy1—1—piperazinyl)-1—cyclopropyl—5,6—
difluoro-8-methyl-1,4~dihydro~4-oxoquinoline-3-carboxylic

acid



acid, mp. 259-261C, pale yellow needles (recrystallized from ethanol) 45)
7- (3-Met hyl am no-1-pyrrolidinyl)-1-cyclo-

propyl - -6, 8-di fl uor o-5-net hyl --1, 4-di hydr o- 4- oxoqui nol i ne- %?ﬂ i,C
aci d nonohydrochloride, mp. 215-219C, white 1 Septenber 3§3§%$ﬁ€ Ogomder

(recrystallized fromethanol) 46) 7-(3--Ethylam nonethyl-I-pyrrolidinyl)-1-
cycl opropyl -6, 8--di fl uoro-5-net hyl - 1, 4=di hydr o- 4- oxo-

qui nol i ne- 3-car boxylic acid nonohydrochBdrtde, mp. 221- 223C, white powder
(recrystallized fromethanol) 47) 7-(3-Am nonethyl-I|-pyrrolidinyl)-I-cyclo-
propyl -6, 8-di fl uor o-5- et hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
48) 7-(3--Am no-4-nethyl-1-pyrrolidinyl)-1--cyclo-

propyl - -6, 8-di fl uor o-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid

monohydrochl ori de (ciig)f ovA) 3-Me bhy208-Ak3CazRal ) Vel EQu HOMGSF1 -5, 6-
(recrystallized from ethanol) 49) A

7- ( 3- - Ami n@iflugpgpehgrmetpyi bl 4ol iyt rd-4ypxbguinoline~3-carboxylic
propyl - 6, 8-di_fl uoro-5-net hyl - 1, 4- - di hydr o- - 4- oxoqui nol i ne-3- carboxylic
aci d nmonoh#8i8chl oride (trans forn), mp..214-" 216C pal e yel | ow powder

(recrystallized fro hapol ) 0%%7_- 4- (5- Met hyl - 2- oxo-1, 3-di oxol en-4-yl) -
nethyl-l-piperazinyr}gé-cgcf%ﬁgB -£T3$§5ﬂlﬂpé YﬁJTSTﬂ¥E¥ﬂHlopyl-5:6— :
1,4-di hydr @;410%28UB0RLLAGIS1 ¢ & AC el ,
7-(4-AcetyI}I-piperazinyI?-1}&?ﬁ#%ﬁg%ﬁgﬂqéé%ggg}%°1lne 3-carboxylic

di fl uor o- 5agethyl - I, 4- di hydr o- 4- oxoqui nol i ne- - 3- car boxylic

20) .7~-(1l-Piperazinyl)-l~cyclopropyl-5-chloro—6-
fluoro-8-methyl-1,4-dihydro-4-oxoquinoline-3—-carboxylic acid

'21) 7—(4—Methyl-l—piperazinyl)—l—cyclopropylFS—
chlord—ﬁ—fluoro~8—methyl—l,4—dihydro-4—oxoquinoline—3—
carboxylic acid, m.p. 213-215°C, yellow crystals

22) 7-(3-Methyl~-l-piperazinyl)-l~cyclopropyl-5-
chloro—6—fluoro—B—methyl—l,4—dihydro—4;oxoquinoline—3-
carboxylic acid

23) 7-(3-Amino-1l-pyrrolidinyl)-l-cyclopropyl-5-
chl0ro~6—fluoro~8—methyl—l,4—dihydro—4~oxoquinoline—B—
carboxylic acid

24) 7—Morpholino—l—cyclopropyl—6¥fluoro—S—methy1~
1,4~dihydro-4-oxoquinoline-3~carboxylic acid, m.p. 245-
247°C, white powder (recrystallized from ethanol)

25) 7-{3-Amino-4-methyl-l-pyrrolidinyl)-1-
cyclopropyl—6—f1uoro-5—methyl~l,4-dihydro—4—oxoquinoline—3~
carboxylic acid hydrochloride (trans foim), m.p. 272-275°C

(dec.) white powder (recrystallized from methanol - ethyl

acetate)

26) 7-(3~Aminomethyl-l-pyrrolidinyl)-1-cyclo-



acid, mp. 217-220C, white powder (recrystallized from et
7-[3-(N-t--Butoxycarbonyl - N-net hyl am no) - - 1-
pyrrolidinyl)-I--cyclopropyl -6, 8-di fluoro-5-nmethyl-1,4

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 184-187C,
144 white powder (recrystallized from ethanol) 53)
7-[3-(N-t-But oxycar bonyl - N- et hyl am nonet hyl ) -

| -pyrrolidinylJ-1--cycl opropyl - -6, 8-di ¥#di 0- 5- met hyl - 1, 4-
di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 147-149C,

hanol ) 52)

%%Femb 25903003 i

whi te powder

(recrystallized from ethanol) 54) 7-13--(N—t-ButoxycarbonyIaninonethyl)-l-

pyrrolidinyl)-1--cyclopropyl -6, 8-difluoro-5-nethyl-I, 4-
di hydr o- 4- oxoqui-nol i ne- 3--carboxylic acid 55)

7-(3- t--Bup@npgaﬁbeﬁyhanm+ﬂkﬁbﬁﬁ¥ﬂ¥m,AFdlhydro 4;oxoqu1n011ne 3-

pyrrolidinyl)-I- ﬁcloprqg -6, 8-di fluoro-5--nethyl -1, 4-
di hydr o- 4- £8%xbguvAéFi pel

yel I'ow powder %recr stallized from ethanol) 56)
7-(3-t- But BRYE FbéﬁéFé}‘ﬁﬁHﬂ 7Rd Hyjom pethanol = water)

hx#nnﬁamqn;d@o|u Pei 2800RBF7Cnidec. RASMIRIGE, pal e

pyrrolidinyl)-1-cycl [o I i fJ.uqro
di hydr o- 4- oxqu|noI|gz 3p% ?ﬁ #%?5 agl lPFransX¥o$n% CYTHePTeRBLl A
white pOWUQ1u6E635¥ﬁE@h§11¥Hhj&iH§é¥J33n3k5g52%ol1ne 3-carboxylic

7-(3-Am no-I|--pyrrolidinyl)-1-cycl opropyl

f1 uoro- 8- chkdnde- b~ pet BYO-22 Y@, Ryl 14sexXaguinesi Needr y§8& DOXYdd Ce@sh d,

m p. 194-195C, pal e yell ow powder (recrystalllzed from et
7- (I-Plperﬁﬁﬁh§PPlD (2, 4-di f1 uorophenyl)-. 6, 8--

hanol ) 58)

28) 7-(4-~Fluoro-l-piperidinyl)-l-cyclopropyl-6- -

fluoro-5-methyl~1,4-dihydro-4-oxoquinoline-3-carboxylic

acid, m.p. 204-207°C, white powder. (recrystallized from

ethanol)

29) 7-[3-(N-t-Butoxycarbonyl-N-methylamino)-1-

pyrrolidinyl}-l-cyclopropyl-6-fluoro~5-methyl-1,4~dihydro~4-
oxoquinoline-3-carboxylic acid, m.p. 210-212°C, white powdér
(recrystallized from ethanol)

30) 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrrolidinyl)~l-cyclopropyl-6-flucro~5-methyl-1,4-dihydro-4-
oxogquinoline~3-carboxylic acid (cis form), m.p. 239-241°C,
white powder (recrystallized from ethanol) '

31) 7-{3-(N-t-Butoxycarbonyl-N-ethylaminomethyl)-
lﬂpyrrolidinyl]—l—cyclopropyl-6—f1uoro—5~methyl—l,4;dihydro—
4-oxoquinoline-3-carboxylic acid, m.p. 175-177°C, white
powder (recrystallized from ethanol)

32) 7-(B:Amino—d—methyl—l~pyrrolidinyl)—l"cyclo—
propyl—G—Eluoro—5~methy1—l,4—dihydro—4—oxoquin61ine—3—

carboxylic acid hydrochloride (cis form), m.p. 280-284°C



di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
244-246C (dec.), white powder (recrystallized from dinethylformam de) 59)
7-(4- Met hyl -1 - pi perazinyl)-1-(2, 4-di fl uoro-

phenyl ) - - 6, 8- di f | uor o- 5- met hyl - - 1, 4- - di hydr oxy- 4- oxoqui nol' i B& A & Z Rber
2003 - 145 3-carboxylic acid, mp. 228-230C (dec.), white powder
(recrystallized fromethanol) 60 )
7-(I-PiperazinyI)-1_(4:-hydroxyphenyT)¥%%E?

di fl uoro-5-net hyl - -1, 4-di hydr oxy- 4- oxoqui nol i ne- 3-carboxylic acid, mnp.
>300C, white powder 61) 7-(4--Methyl-I-piperazinyl)-1-(4-hydroxy-

phenyl) -6, 8-di fl uor o- 5- net hyl - 1, 4- di hydr o- 4_oxoqui nol i ne- 3- car boxylic
acid, mp. >300C, white powder 62)

7- (1 - Pi per 42enyD) - palet ygl 1@ PadideruqreerPstallized from ethanol)

met hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 219-220C (dec.),
col orl ess needl es (rédtys %ﬂq15&h!lﬁﬂéﬁpéﬁhéhkﬂy‘mxnr01idinyl)-l—
7-(4-Methyl-|-spiperazi -1-ethyl -6, 8- . . .

i {1 uoror . SV rPRPEEE 48 TRib TP ms Bl hof rr e e e o e 3 m .
212. 5-215C s pPal g; [ (recrystald frqm ethanol ) 64)
7 (3 net hyC o STk o S R eRTRg, (ATETVEIALISRE (T PN

di f | uor o- Spawraby| {tedr ¢k tyriG-er EPr@MUERBALAHEY 3- Carboxylic acid, mp.

209. 5-211C (dec.), white powder (recrystallized from ethanol) 65)

7- (1 - Pi perazinyl) - 1-34}f | boflophdriglzpbGeyclo{ 4,3,0nonan-4-yl)-1-
cycloprop§1—6=fluoro—S-methyl~1,4—dihydro—4—oxoquinoline~3—
carboxylic acid, m.p. 203-205°C, colorless needles
(recrystallized from ethanol)

35) 7-(4~Acety1—1—piperazinyi)—l—cyclopropyl—s—
fluoro~5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 261-263°C, white powder (recrystallized from
ethanol) |

36) 7-(3-Methylamino-l-pyrrolidinyl}-l-cyclo-
propyl-6-fiuoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid, m.p. 194—197°C, white powder
(recrystallized from dimethylformamide)

37) 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrrolidinyl)—l—cyclopropy1r6~fluor6~5—ﬁethyl—1,4~dihydro—4~ .
oxoquinoline-3-carboxylic acid (trans form), m.p. 226~229°C,
white powder (recrystallized from ethanol)

38) 7-{4-(5-Methyl-2-oxo—1,3-dioxolen-4—
yl)methyl-l-piperazinyl]-l-cyclopropyl-6-fluoro—-5-methyl-
l,4wdihydro—4—oxoquiholine—3—carboxylic acid

lH-NMR (CDClq) 6ppm: 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),



fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
278-282C (dec.), yellow sh crystals (recrystallized from di nethyl for mam de)
66) 7-(3--t-Butoxycarobonyl am no-I-pyrrolidinyl)-

1- (4-f1 uor ophenyl ) - 6-f | uor 0-5-met hyl - 1, 4-di hydro-4 1 Sept orser 5565°%% 146
oxoqui nol i ne- 3-carboxylic acid, mp. 249-250C, white crystals
(recrystallized fromethanol) 67) 7-(3-Am no-I|-pyrrolidinyl)-I-(4-

f | uor ophenyl ) - - 6-f | uor o- 5- met hyl - | , 4= di%?ydr o- 4- oxoqui nol i ne- 3-carboxylic
acid hydrochloride, mp. 292--295C (dec.), pale yellow sh white crystals
(recrystallized from nethanol water) 68)

7- (1 -Pi perazinyl)-I-ethyl-6--fluoro-5-nethyl -

| , 4- di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mp. 225- 227C, white
crystal s (7.egystml |d,zed of mem,deneshyin, for merd dey) (GR), s)

7-(3-t-Butoxycarbonyl am no-1|-pyrrolidiny)-I-

et hyl - - 6- f 1 uor o- 5- eyl 7-(4-8ehydil 01 4p dpecas inolli )re—dycdapbopyl +6-aci d,

m p. 230-231C, white crystals recrystallized from ethanol) 70)

7- (3- Ami noﬂiU-Crf_ﬁ“rSmEi-diW|t)h¥31_-le§lh9fibsdﬂm‘w@mquinql_ine—B—carboxyl_ic
e A B O o e e S er e LT P
£y RS et bR LS e e

40) 7-(4-Benzyl-3-methyl-l-piperazinyl)-l-cyclo-
propyl-6-fluoro-5,8-dimethyl~1,4-dihydro-4-oxoquinoline-3-
carboxylic aéid, m.p: 176-1785C, pale yellow powder

41) 7—(1,4~Diazabicyclq[4,3,0}nonan—4—yl)—l—
cyclopropyl-6,8-difluoro-5-methyl-1,4-dihydro-4-
oxoquinoline—3~carboxylic acid, m.p. 194-197°C, pale yellow
needles (recrystal}ized from dichlomethane - n-—hexane)

42) 7—Morpholino—lecyclopropyl—ﬁ,8—difiuoro~5—
methyl—l,4—dihydro—4—oxoquinoling—3—carboxylic acid, m.p.
255—2595C, white needles (recrystallized from ethanol)

43) 7-(4-Hydroxy-l-piperidinyl)-l-cyclopropyl-
6,8-difluoro-5-methyl-1,4~dihydro-4-oxoquinoline-3~
carboxylic acid, m.p. 247-250°C, white needles
{recrystallized from ethanol)

44 7—(4~F1uoro—l—piperidinyl);l—cyclopropyl—ﬁ,s—
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3—carboxylic
acid, m.p. 259-261°C, pale yellow needles (recrystallized
from ethanol)

45) 7—(B—Eethylamino—l—pyrrolidinyl)—l—cyclo—
propyl—6,8-difluoro-5-methyl-1,4~dihydro-4-oxoquinoline-3-

carboxylic acid monohydrochloride, m.p. 215-219°C, white



183C (dec.), pale yellow needles (recrystallized from chl oroform -
n- hexane) 72) Ethyl 7-(4-nethyl-I--piperazinyl)-I-vinyl--6,8--
di fl uoro-5-nmet hyl -1, 4-di f | uor o- - 4- oxoqui nol i ne- 3- car boxyl at .
165-166C (dec.), pale yellow needles (recrystallized 1 Se;}tsge#tt)eenﬁ‘%ggggs_ 147
- fromethyl acetate - n-hexane) 73)
7- (I -Pi perazinyl)-I-vinyl-6,8-difluoro-5-
met hyl - |, 4- di hydr o- 4- oxoqui nol i ne-- 3= d&3oxylic acid, mp. 205-206.5C
(dec.), pale yellow powder 74) 7-(4-Mehtyl--I-piperazinyl)-1-vinyl-6, 8-
di fl uoro-5-net hyl -1, 4-di hydr o- - 4- oxoqui nol i ne- 3-carboxylic acid,
m p.-187.5-189.5C (dec.), pale yellow needles (recrystallized from ethyl
acetate - n-hexane) 75) 7-(4-Methyl-I|-piperazinyl)-I|-(4-fluoro-
phenyl)-6-§bu@ép-5rgggggﬂaiii4egibygﬁoéghgg@gyinoline-3- car boxylic acid,
mp. 274-276C (dec.), white crystals (recrystallized fromethanol) 76)
7-(1-Pi perazinyl) -1 -46-t M40y ELhe} 8midbhé iy D-1-pyrrolidinyl)-1-
5- et hyl -1, 4- di hydr o- - 4- oxoqui nol i ne-3-carboxylic acid, mp. 239-240.5C
(dec.), thY@J?EWQﬁﬁlTﬁwﬁnQQgﬂaprpzédmétbnifbt¢Eﬂﬁﬂgdﬂﬁﬁ4—oxo—
7-(1-Piperazinyl)-1--cycl opropyl-6,8-difl, uoro- . .
5- - et hyl - 1‘,%1%‘&‘?% o0 %;G&Eilhﬁl pR&D 3meRehYIsRsRlorde . M-p- 2281 163C,
yel | ow po okl 3 iszed ' | = formani de) .78)
1 B Ve o b il Bedae ) (sERPUBLETS e o Hho)

47) 7-(3-Aminomethyl-l-pyrrolidinyl)-l-cyclo-

propyl-6,8-difiuoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid |

48) 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propy1¥6,B—difluoro—S—methyl-l,4—dihydro-4—onquinoline—B—
carboxylic acid monohydrochloride (cis form), m.p. 209-
213°C, pale yellog powder (recrystallized from ethanol)

49) 7-(3~Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propyl~6,B—difluoro—s;methyl—l,4—dihydro-4—oxoquinoline—3—
carboxylic acid monohydrochloride (trans form), m.p. 214-
216°C pale yellow powder (recrystallized from ethanol)

50) 7-{4-(5-Methyl-2-oxo-1,3-dioxolen-4-yl)~
methyl-l-piperazinyl}-l-cyclopropyl-6,8-difluoro-5-methyl-
l,4~dihydro—4—oxoquinoline—B—carboxylic acid

51) 7-(4-Acetyl-l-piperazinyl)-l-cyclopropyl-6,8-
difluoro-5-methyl-1,4-dihydro~4-oxoquinoline-3-carboxylic
acid, m.p. 217-220°C, white powder (recrystallized from
ethanol)

52) 7—[3—;N—tHButoxycarbonyl—N—methylamino)"l—
pyrrolidinyl}-l-cyclopropyl-6,8-difluoro-5-methyl-1,4-

dihydro-4-oxoquinoline-3-carboxylic acid, m.p. 184-187°C,



di fl uoro-5-ethyl -1, 4-di hydro- 4- oxoqui nol i ne-3-carboxylic acid, mp.
146-147C,. white powder (recrystallized from dinethylformam de - ethanol -
diethyl ether) 79) 7-(4-Methyl-I-piperazinyl)-Il-cyclopropylg r200

di fl uoro-5-ethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic 1 S pte er
148 acid , mp. 201--202C white powder (recrystallized from

di nmet hyl f ormam de) 80) 7-(3-Am no-I|--pyrrolidinyl)-1-cycl opropyl -6, 8-
di fl uoro--5-et hyl -1, 4- di hydr o- 4- oxoqui¥ffl ime- 3-carboxylic acid, mp.
164- 165C, white powder (recrystallized from ethanol) .81)

3S(-)-10 (4- Met hyl -1 - pi perazi nyl )-9-fl uoro-

3, 8-di net hyl --7-o0xo0-7H pyrido[ 1, 2, 3-de] [ 1, 4] benzoxazi ne--6- carboxylic
acid, mp. 235-236.5C (dec.), colorless prisnms (recrystallized from
ethanol ), [®)i225pewdd25(PediF$Alizeahkobml 8EAANSR)

7-(4-Met hyl -1 - pi perazinyl)-1-(2, 4-difl uoro-

phenyl ) 6-f | uor o- 5- méBhyl 741 A= (N-Hy-Busodyoxa oqunnbi NAet hBtam Cashetyy 1 o aci d,
m p. 226-228C, pal e yellow crystals recrystallized from ethanol) .83)
7-- (1- Pi peraPYAFPLidinyd] gl tr G lRpropndngs = dgfluoro 5-methyl-1,4-

hyar ocnt or EqBYarCs s osSLRLTRgERyr B e SELET  ar Pt ke g om
et hanol - W@h%% bo§égr Lg% fygég%}l r%?éhdépﬂ£ﬁof (2, 4-diluoro-

phenyl)-6-f luoro-5 oxqu|no i ne-3
54) -[3~{N-t~ Butoxycarbonylam1nomethyl)—1—

3003 -

pyrrolidinyl}-l-cyclopropyl-6,8-difluoro—-5-methyl-1, 4-
_dihydro-4-oxoquinoline-3~carboxylic acid

55) 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrro;idinyl)—l—cyclopropyl—é,8-dif1uoro—5~methy1—l,4—
dihydro-4-oxoquinoline~3-carboxylic acid (cis form), m.p.
215-217°C, pale ygllow powder (rec;ystallized from ethanol)

56) 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrrolidinyl)-l-cyclopropyl-6,8-difluoro—-5-methyl-1,4-
dihydro—4—oxoquinoline-3—carb9xylic acid (trans form), m.p.
223-224°C, white powder (recrystallized from ethancl)

57) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6-
fluoro—B—chldro—S—methyl—l,4-dihydro—4—oxoquinoline—3—
carboxylic acid, m.p. 194-195°C, pale yellow powder
(recrystallized from ethanol)

58) 7-(l-Piperazinyl)-1-(2,4-difluorophenyl)-6,8~
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline~3-carboxylic
acid, m.p. 244-246°C (dec.), white powder (recrystallized
from_dimethylformamgde)

59) 7—(4—nethyl—l—piperazinyl)—l—(2,4—difluoro—

phenyl)-6,8-difluoro-5-methyl~1,4~dihydroxy-4-oxogquinoline-



carboxylic acid hydrochloride, mp. 291-294C, white <crystals
(recrystallized fromethanol - water) Examle 6 A m xture conprising
7- (3-t-but oxycar bonyl am no- - 4-
nethyl-l-pyrrolidinyI)-l--cycIopropyI-G-fIuoro-5-nethy|-|;us?ﬁigg?é%%gr
2003 - ‘149 di hydro-4-ox6qui noline--3-carboxylic acid (trans fornm (120
nmg), ethanol (4 m) and 10 % hydrochloric acid (4 m) is refluxed for 30
m nutes. After concentrating, the obtalagd- residue is recrystallized 'from
met hanol - ethyl acetate to give
7-(3-am no-4-nethyl -1-pyrrolidinyl)-1-cycl opropyl - 6--
fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid hydrochloride
(trans form) (60 ng), as white powder, -mp. 272--275C. Starting from
sui tabl e matenirdloxvitiRespigcequre 9fs. Bl iyS ted o give the
fol |l ow ng conpoundg. 1)a77(3-Aﬁéno-4-nethy }?F?ﬁgfr%ﬁgﬁ?ﬁﬁ%éﬁicyclo-
propyl - 6- f l(weceystat®t Byé - £ r 4m dé fiyghir - oxoqui nol i ne- 3- carboxylic acid
hydrochl oride (cis forn), mp. 280-284C (dec.), pale yell ow powder
(recrystallized fronb&dhahol }-RIp&ed BidstihHianidraget byyphenylyy-+ald-di nyl ) - 1-
cyclopropyl:-6-f|uoro-5-neth¥I-1 4-di hydr o- 4- oxoqui nol i ne- - 3- car boxylic
aci d hydr oBfifdHrde-Srpthphe! photi hydaxwdrosaquppatibnet 3 eerympatliiczed from
et hanol) 3 -(3-Met hylanj no-1 -pyrrolidinyl)-1-cyclo--
propyl-6-f%ﬁépd-g?ﬁét%éﬁgﬁgﬂ-W%f%@d?ﬁ@ﬁgbxoquinoline-3--'carboxylic acid,
mp. 194-197C whitegpPWdLL 4-methyl-1-piperazinyl)-1-(4-hydroxy—
phenyl)-6,8-difluoro-5-methyl-1,4-dihydro-4-oxoquinoline~3—-
carboxylic acid, m.p. >300°C, white powder

62) 7-(1-Piperazinyl)-l-ethyl-6,8-diflucro~S-
methyi—l,4-dihydro—4~oxoquinoline—3—carbogy1ic acid, m.p.
219-220°C (dec.), colorless needles (recrystallized from

ethanol)

63) 7-(4-Methyl-l-piperazinyl)-l-ethyl-6,8-
difluoro~5—methy1—1,4—dihydro—4—oxoquinoline—3-carboxylic
acid, m.p. 212.5-215°C (dec.), palé vellow prisms
(recrystallized from ethanol)

64) 7-(3-Methyl-l-piperazinyl)~-l-ethyl-6,8-
diflqoro—s—methyl—l,4—dihydro—4-oxoquinoline—3—carboxylic

acid, m.p. 209.5-211°C (dec.), white powder (recrystallized

from ethanol)

65) 7-(1-Piperazinyl)-1-(4-fluorophenyl)-6-
fluoro—Sumethyl-l,4~dihydro—d—oxoquinoline~3—carboxylic
acid, m.p. 278-282°C (dec.), yellowish crystals
(recrystallized from dimethylformamide)

66) 7-(3~t-Butoxycarobonylamino-l-pyrrolidinyl)-

1-(4-fluorophenyl)-6-fluoro-5-methyl-1,4-dihydro-4-



(recrystallized fromdinethylformam de) 4)

7-(3-Met hyl am no-1-pyrrolidinyl)-1- cyclopropyl--6, 8--ditluoro-5-nethyl-1,
4- di hydr o- 4- oxo- qui nol i ne-3-carboxylic acid nonohydrochl gr

219C, white powder (recrystallized fromethanol) 1 Septengeéréi)gﬂﬁgérpzofgo 5)
7-(3- Et hyl am nonet hyl -1 -pyrrolidinyl)-1-

cycl opropyl -6, 8--di fl uoro-5-net hyl --1, 4-di hydr o- 4- oxo-
gui nol i ne- 3- car boxyl i c acid nonohydrodHWorlde mp. 221- 223C, white pomder
(recrystallized fromethanol) 6) 7-(3-Am nonethyl--I-pyrrolidinyl) -1-

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)-I-eycIo-

propyl - 6, 8--difl uoro-5-nethyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-- car boxylic

aci d mnofwﬂ&gsiﬂ&riﬁ@-irdascbfonghc HbRa, 20%. 23 290IcE Yalileew powder

(recrystallized from et hanol

7-(3- Am noerlymmmwﬂeqstrtmlmdlznyl) fromyét®anol)

propyl -6, 8--di fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
monohydr ochl ori de (t&%&n;Wﬂiﬁnﬁmlﬂpp1"Einr02ﬂixnyktﬁh?Qﬂﬁ | ow powder

recrysta ed from_et hanqg
S A aothEdtrmns 'ilﬂ]r)mﬁ7f112062‘PFGSFB§he%y47dlhydr° 4-oxoquinoline-

fl I ' d
hydr ochi o7 3?5%# oA hEUAGRRIBHBG, R BE R Gt crylea 1 ze
from met hay@ilommt@ﬁwtel%h(a&smeer{,s@mﬂéaﬂf}ﬂn} Tlet®lafyh- 6- 1 uoro-

5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid
water)

68) 7-(l-Piperazinyl)-l-ethyl-6-fluoro~S-methyl-
l,4—dihydro—4—oxoquinoline—3—carboxylic acid, m.p. 225-
227°C, white crystals (recrystallized from dimethyl-
formamide)

69) 7~(3—t—Butoxycarbonylamino—l—pyrrolidiny)—l—
ethyl~6—fluoro—S—methyl—l,4—dihydro—4—oxoquinoline—3—
carboxylic acid, m.p. 230-231l°C, white crystals
trecrystallized from ethanols

70) 7-(3-Amino-l-pyrrolidinyl)-l-ethyl-6-fluoro—
5-methyl-1,4-dihydro-4-oxogquinoline-3-carboxylic acid
hydrochloride, m.p. 275—281fC (dec.), yelloﬁish crystals
{recrystallized from ethanol)

71) Ethyl 7-(l-piperazinyl)-l-vinyl-6,8-difluoro-
S—methyl—l,4—dihydro~4—oxoquinoline—3—carboxyiate, m.p. 181-
183°C (dec.), pale yellow needles (recrystallized from
chloroform — n-hexane)

72) Ethyi-7—(4—methy1—1~piperazinyl)-l—vinyl~6,8*
difluoro—S—methyl—l,4—difluoro-4~oxoqﬁinoline—3—carboxylate,

m.p. 165-166°C (dec.), pale yellow needles {recrystallized



hydrochl ori de, mp. 275-281C (dec.), yellow sh crystals (recrystallized
fromethanol) 11) 7--(3-Am no-I|-pyrrolidinyl)-1-cyclopropyl -6, 8-

di fl uoro-5-ethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic i

164- 165C, white powder (recrystallized from ethanol) 1 sé%%%%%@§%§@8§ --
151 Exanple.7 To a solution of 7-(1-piperazinyl)-21-cyclopropyl

6-fl uor o-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid (40 ng) in
5 % sodi um hydroxide (2 m) is added dd€tirc anhydride (0.1 m) at room
tenperature. After the mxture is nmade acidic with dilute hydrochloric
acid, the resultant is extracted with dichloronethane and the extract is
dried over magnesiumsulfate. After concentrating, the-obtained residue
is recrystallized fromethanol to give 7-(4--acetyl-

1- pi per azi pybn- &t KYL! apsQe ~6nthdQERey 5- met hyl -1, 4- di hydr o-

4- oxoqui nol i ne- 3-carboxylic acid (29 ng), as white powder, mp. 261--263C.
Starting from suitabl®) matlenilabipet beipy Dpevhiriasy1-of , @M@ rb-ss- repeat ed

to give 7-(4-acetyl-I-piperazinyl)- 1-cyclopropyl-6,

8- di f | uor o™stbyet hy4=dihwirogidhpdeau iinobimertd s d s B- i@ srdiay Ini . .aci d.
Exampl e 8 a,sol ution of 7-(4-benzyl-I-piperazinyl)-I--
cyclopropygggf?ﬁgogd;SVggﬂﬂnegﬁ§F-Y? 1 BRIIRM- ox0- qui nol i ne- 3- carboxylic

acid (150 ng) in ethﬁypl'ﬂ%g—ﬁk%t§§~l—piperazinyl)—1—vinyl-6,84
difluoro—s—methyl—l,4—dihydro~4-oxoquinoline—3—carboxylic
acid, m.p. 187.5-189.5°C (dec.), pale yellow needles
(recrystallized from ethyl acetate - n-hexane)

75) 7—(4-Methy1—l—piperazinyl)—l—(4—fluoro—
phenyl)—6—f1uoro—5—methyl—l,4-dihydro~4—oxoquinoline—3-
carboxylic acid, m.p. 274-276°C (dec.), white crystals
(recrystallized from ethanol)

76) 7-(l-Piperazinyl)-1-(2~thienyl)-6,8-difluoro-
5—methf1—l,4—dihydro-4-oxoquinoline—3—carboxylic acid, m.p.
239-240.5°C (dec.)}, white powder (recrystallized from
ethanocl}

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~ox0quinoline—3—carboxylic
acid, m.p. 146-147°C, white powder (recrystallized from
dimethylformamide - ;thanol — diethyl ether)

79) 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6,8-

difluoro-S-ethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic



added 10 % Pd-C (50 ng) and the catalytic reduction is <carried out at 70C
under atonospheric pressure. After filtering off the 10 % Pd-C, the
filtrate is concentrated. The residue is recrystallized f

di met hyl f or mami de to gi ve r'%yptemberzoos
7-(1-pi perazinyl)-1--cycl opropyl -6-fluoro-5, 8-di nethyl -1,

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (64 ng), mp. 185 1 Septenber 2003
- 152 187C, as pale yellow needl es. "S@éﬁtrng fromsuitable materials, the
procedure of Exanple 8 is repeated to give 7-(3- nethyl-l-plpera2|nyl) 1-
cycl opropyl - 6-fl uoro-5, 8-di net hyl -1, 4-di hydr o-4- oxoqui nol i ne-3-carboxylic
acid. Exam|P e 9 The procedures of Exanple 1 are repeated, via diethyl
(N-pycl opropyl - N-[ 3- ( 3- et hoxycar bonyl am no-1 - -
pyrrolidinyddid;mepuczdLJQQQhaethuhteSpdﬂddﬂnqh%@fbbtallized from

am nonet hyl ene] mal onate as an internedi ate conpound, to give ethyl

7- ( 3- et hoxy@amdomyl Hrdmsarildepyrr ol i di nyl ) - 1-

cycl opropyl - 6-fl uoro- 5, 8-di net hyl - 1, 4- di hydr o- 4- oxo-

qui nol i ne- 3- car boxyl &%. FrH{ RvANE epck )Y Hisrid imy2)0leocyelopappy1-6.82 (2H,

?)?,H, 1859, X (zfo’ Jf o 1fh3)1Hzl 4? §3?f9—1moquz%n§ AT 63(EW§5H ,n) 1245g
(5H m, d§35xﬂ%ﬂ 1%M~1%55é GﬂﬁteSﬁo&%ﬁ?“?ﬂ%c%@sIQ?19588€QP£§ of Exanple

lis repeate
ethancl)

.81) 3S(-)-10-(4-Methyl-l-piperazinyl)-9~fluoro-
3,8-dimethyl-7-oxo-7H-pyridofl,2,3-de][1,4)benzoxazine-6—-
carboxylic acid, m.p. 235-236.5°C (dec.), colorless prisms
(recrystallized from ethanol), [a]SS = =125.9° (C=0.21,
chloroform)

’ 82) 7-(4—Methyl-l—piperazinyl)-l—(2,4—difluoro-
phenyl)~6~fluoro-5-methyl-1,4~dihydro-4-oxoquinoline-3-~
carboxylic acid, m.p. 226-228°C, pale yellow crystals
(recrystallized from ethanol)

.83} 7-(l-Piperazinyl)-1—-(2,4-difluorophenyl)—-6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid
hydrochloride, m.p. 229-232°C, white crystals (recrystal-
lized from ethanol - water) |

84) 7—(Q—Amino-l—pyrrolidinyl)~l~(2,4—difluoro—
phenyl)-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid hydrochloride, m.p. 291-294°C, white

crystals (recrystallized from ethanol - water)

Example 6
A mixture comprising 7-(3-t-butoxycarbonylamino-4-

methyl-l1-pyrrolidinyl)-l-cyclopropyl-6-fluoro—-S-methyl-1,4-



di et hyl (N-cycl opropyl - N-[ 3- (4-benzyl -1 -pi perazinyl)-4-

fluoro-2, 5-di net hyl - 6-ni trophenyl ] am nonet hyl ene] mal onate as an

i nt ernedi ate conmpound, to give ethyl 7-(4-benzyl-1-

pi perazinyl)-1-cycl opropyl - 6-fl uoro-5, 8--di net hyl -1, 4- 1 September 2003

di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate. 1H NMR (CDC13) dppm 0.6-0.8 (2H m,
1.0-1.2 (2H, 1 Septenber 2003 - 153 m, 1.39 (3H t, J=7.1 Hz), 2.58 (3H,
s), 2.4-2.7 (4H, br), 2.74-(3H, d, IFAD +Hz), 3.1-3.4 (4H, br),.3.60 (2H,
s), 3.8- 4.0 (1H, m, 4.38 (2H, q, J=7.1 Hz), 7.3-7.4 (5H m, 8.53 (1H,
s) Exanple .11 The procedure of Exanple 1 is repeated, via [N

cycl opropyl - N-[ 3- (4-benzyl - 3-net hyl -1 - pi perazi nyl)-4-fl uoro-

2, 5-di met hyl - 6- ni trophenyl ] am nonet hyl ene] nal onate as an internediate

compound, &Dh@d ¥~ £1dRAqui-driRNEBa3bBRYIYL adid (trans form) (120
pi perazinyl)-1-cycl opropyl - 6-fluoro-5, 8-di rret%yjf -1, 4-

di hydr o- 4-mxpgue tiednole- G canbend abes AyProdRBod29Geiab (Pal1g yel | ow
powder. Examle 12 To ethyl 7-(3-ethoxycarbonylam no-I-pyrrolidinyl)-
1- cycl opr offlwxed | iy A% ngrditest.hy Bfted- dphgelnoealting, the obtained
oxoqui nol i ne- 3- carpoxyl ate (130 ) is added 5 % aqueous potassium
hydr oxi de soF1H4Dntg é?/efrrﬂﬁ)taéﬁd?gghgrﬁi“xﬂﬁi%a'ﬂ%l T ftihpdedcedate Kours.

then made bagk TS R e S cP R B LRl b A RS ORI s

eXtraCtEd Eiﬁ&ko—s—methylﬁl,4~dihydro—4—oxoquinoline—3—carboxylic acid
hydrochloride {(trans form) (60 mg), as white powder, m.p.
272-275°C.

Starting from suitable materials, the procedure of
Example 6 is repeated to give the following compounds.

1) 7-(3-Amino-4-methyl-l1-pyrrolidinyl)-1-cyclo-
propyl—6—fluor0—5fmethyl—1,4—dih9dro~4—oxoquinoline43—
carboxylic acid hydrochloridé (cis form), m.p. 280-284°C
‘{dec.), pale yellow powder (recrystallized from ethanol)

2) 7-(3-Ethylaminomethyl-l-pyrrolidinyl)-1-
cyclopropyl—ﬁ—fluoro—S—methyl—l,4—dihydro—4—oxoquinoline~3—
carboxylic acid hydrochloride, m.p. 236—23§°C, pale yellow
powder (recrystallized from ethanol)

3) 7-(3-Methylamino-l-pyrrolidinyl)-l-cyclo~
propyl-6-fluoro-S-methyl-1,4-~dihydro-4-oxoquinoline—3-
carboxylic acid, m.p. 194-197°C, white powder
(recrystallizea from dimethylformamide)

4) 7-(3-Methylamino-l-pyrrolidinyl)-1i-
cyclopropyl-6,8~difluoro-5-methyl-1,4~dihydro~4-oxo-
quinoline-3-carboxylic acid monohydrochloride, m.p. 215-

219°C, white powder (recrystallized from ethanol)



di chl oroet hane and the extract is dried, followed by distillating the

sol vent under reduced pressure. To the residue is added diethyl ether and
the precipitated crystals are filtered to give

7-(3-anino- | - pyrrol i dinyl ) - 1- 1 September 2003
cycl opropyl - 6-fl uoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxo- qui nol i ne- 3-carboxylic
acid (30 ng), mp. 96-98C -as pale yellow needles. 1 Septenber 2003 - 154
Exanpl e 13 The procedure of Exanple 1 isor-epeated, via diethyl

[ N-cycl opropyl - N-[ 3- (4- net hyl - | - pi per azi nyl) - 4-
fluoro--2-nethyl--5-chloro--6-nitrophenyl ] am nonmethylene ] - nalonate as
an i nternedi ate conpound, to give ethyl 7-(4--

nethyl-l-piperazinyl) 1- cyclopropyl 6- fl uor o- 5- - chl or o- 8-

met hyl - 1, 4- di hydr o- 4+ Zx ULQEE é%l %P%%ﬁgaaﬁoBygﬁ gih 77C, as yell ow

crystals _ Exanple ui%Oh "6 7 br ono- 5-
met hyl - dﬁ)ﬂﬂi’r@ng§105Oﬂl’(&f‘f)idcﬁ%%—‘ﬁf'értlﬂ9)i¥h' G- aehgdég 28 9%
2 pyrrol i % 4 g) and the

N—nethyl one i s added 4 oxoplperldlne

m xt ure IS{hﬂﬂkﬂdn&PBQGﬁkﬁﬁ&yIKbrEd&ﬂ@ﬁmoth@o&ﬁhMEﬂBelSmdbStziiEd of f
under reduced pressure. To the resulting residue is added ethanol and the
preci pi t at @23°€rywhaks H@@d¢lI&Eﬂanﬂhalgnvedlfcpmlaphepyl)G f1 uoro-7-(4-
oxo- | - pi peridinyl)-5-nethyl -1, 4-di hydr 0- 4- oxoqui nol i ne- 3- carboxylic acid
(230 ny). Elenentary®Analy&? s&?kﬂomgﬂﬂﬂigNZ@XFr°1ldlnyl) 1-

cyclopropyl—ﬁ,8—d1fluoro—5-methyl—l,4-dihydro—4—oxo—
quinoline-3-carboxylic acid

7) 7-(3-Amino-4-methyl-l-pyrrolidinyl}~l-cyclo-
propyl-6,8-difluoro-5-methyl-1,4~-dihydro-4-oxoquinoline-3~
carboxylic acid monohydrochloride (c¢is form), m.p. 209-
213°C, pale yellow powder (recrystallized from.ethanol)

8) 7-(3-Amino-4-methyl-l-pyrrolidiny)-l-cyclo-
"propyl-6,8-difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid monohydrochloride (trans form), m.p. 214-
216°C, pale yellow powder (recrystallized from ethanol)

9) 7-(3-Amino-l-pyrrolidinyl)-1-(4-fluorophenyl)-
6-fluoro-5-methyl-1,4-dihydro—4-oxoquinoline-3-carboxylic
acid hydrochloride, m.p. 292-295°C {dec.), pale yellow
crystals (recrystallized from methanol - water)

10} 7-(3-Amino-l-pyrrolidinyl)-l-ethyl-6-fluoro-
5-methyl-1,4-dihydro~4-oxoquinoline-3-carboxylic acid
hydrochloride, m.p. 275-281°C (dec.), yellowish crystals
(recrystallized from ethanol)

11) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6,8—
difluoro-5-ethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 164-165°C, white powder (recrystallized Erom

ethancl)



Calcd. (0): C 63.68; H 5.34; N, 7.82 Found (0): C, 63.58;, H 5.39; N,
7.72 Experinment (Antimcrobial activity in vitro) The anti m crobi al
activity of the test conpounds as nentioned bel ow was testeg ring
m nimum inhibitory concentration (MC) by the serial dlljtﬁ%ﬁgxbgﬁ%@g
agar plate [cf. Chenotherapy, 22, 1126-1128 (197-4)]. The 1 Septemnber 2003
- 155 mcroorganisns were used in a concentration of i x 106 «cells/m
(O.D. 660 rmu, 0.07-0.16, 100 folds dllut}%h) The results are shown in
Tabl e 1. [Test conpounds); 1. 7-(4-Methyl-I-piperazinyl)-1--cyclopropyl-6-
fluoro-5, 8--dinethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 2.

7- (4- Met hyl - | - pi perazi nyl)-1-cycl opropyl -

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoquinoIine-S-carboxyIic acid 3.
7-(1-Piperazinyl)-1--cBganptepyl - 6-f| uor o- 5-
met hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- carboxyllc acid 4.

7-(3- Ami no- | - pyrrolidi 89l %-2okyeioprafpyl—(d-piperazinyl)-l-cyclopropyl-
;lggrﬁb?hgftp t} 8F82$ é?gg&fcgéfg%%no kﬂe—oxggﬂ?géYlﬁg Eugéibéiyllc
quoro-5-net d arhoxyl i C . .
7-(3- AninonEt égy?gﬁ ginyfx§§gg qy@%ox§d8 9 mYJ 1seﬁdé%d %cetlc
propyl - 6-f UQﬁﬁ 5naet oyl 11mﬁ;dwym&n -enpeedui el i nﬁf@eroﬁ{eb(ﬂ?w&ﬁ'@c' d

hydrochlorlde 7 7-(3-Am no-4-nethyl --1-pyrrolidinyl)-

is made acidic with dilute hydrochloric ac1d, the resultant
is extracted with dichloromethane and the ‘extract is dried
over magnesiﬁm sulfate. After concentrating, the obtained
residue is recrystallized from ethanol Eo give 7-(4-acetyl-
l-piperazinyl)-l-cyclopropyl-6-fluoro~5-methyl-1,4-dihydro-
4—oxoquinoline-3-carboxylic acid (29 mg)}, as white powder,
m.p. 261-263°C.

' Starting from suitable materials, the procedures
of Examplé 7 is repeated to give 7-(4-acetyl-l-piperazinyl)-
"l-cyclopropyl-6,8-difluoro-5-methyl-1,4~dihydro-4-
oxoquiﬁoline~3—carboxylic acid.

Example §

To a solution of 7-{4-benzyl-l-piperazinyl)-1-
cyclopropyl—-6-£fluoro-5,8-dimethyl-1,4-dihydro-4-oxo-
gquinoline-3-carboxylic acid (150 mg) in etﬁanol (20 ml) is
added 10 % Pd-C (50 mg) and the catalytic reduction is
carried out at 70°C under atomospheric pressure. After
filtering off the 10 % Pd-C, the filtrate is concentrated.
The residue is reérystallized from dimethylformamide to give
7—(l—piperazinyl)-1—cyclopropyl—6—f1doro-5,B-dimethyl—l,4—

dihydro-4-oxoguinoline—-3-carboxylic acid (64 mg), m.p. 185-



cycl opropyl - 6-fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
hydrochl oride (trans forn) 8. '
7- Mor phol i no-1 -cycl opropyl - 6--fl uor o- 5- et hyl -

1, 4- di hydr o- 4- - oxoqui nol i ne- - 3-carboxylic acid 9.
7-(3- Et hyl am nonet hyl -1 -pyrrolidinyl)--1-

cycl opropyl -6-fl uoro-5--nethyl -1, 4-di hydysy 4- oxqu|noI|ne 3- carboxylic
acid hydrochloride 1 Septenber 2003 - 156 10.

7- (1, 4- D azabi cycl o(4, 3, 0] nonan-4-yl)--1--

cycl opropyl - 6-fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
11. 7-(4-Hydroxy-I-piperidinyl)-1- cyclopropyl--B-

fl 5-- 4- di hydr o- - | i ne-- 3- boxyl id 12.
O A Y o e carboui ¢ ac

fluoro--5.--methyl -1, 4 |
7 ?grzn]no 4”ﬁet¥y|-|-§y??% dlncﬂf%%H%%%lb”ﬁa@e?%é?gxy£ﬁ8 Bfd&eaurs of

cycl opropyl - @xfalm#lﬁe085ls”?éﬂ5lé/étéd A-iiY@r 9=430%eEHY 101 L PEpSr a £BKPONYI L C
acid (cis form) 14. 7-(4-Acetyl--1-piperazinyl)-1-cyclopropyl-6-.

f | uor o- 5- net loylclbptopy by 6r Dl o A idmetdy3-tanbdxyydcoaetd 15.

7- ( 3- - Met hyl ami no- %@Eyrrolldlnyl) 1-cyclo

propyl - 6- f | uSFEBURSLRPR=-3 1R Hdio-24idkoqui nol i ne- 3- carboxylic acid 16

7-(1--Piperazinyl)-1-cycl opropyl -6-fluoro-5, 8-

di met hyl - 1, 4- di hydr o- 4}&559385:4&% i ne-3-carboxylic acid 17. .
7-(3-Am no- | -pyrrolidi ) yl

.f.luoro-5, 8-di met hyl - ?Ké'%é%&%ﬁhggﬂ%gkgg%ﬁﬁoflneagecargeat?d' via
) diethyl [N-gyclopropyl-N-[3-(3-ethoxycarbonylamino-1-

1 September 2003

pyrrolidinyl)-4-fluoro-2,5-dimethyl—-6-nitrophenyl])-
aminomethylene]malonate as an intermediate compound, to give
ethyl 7-(3-ethoxycarbonylamino-l-pyrrolidinyl)-i-
cyclopropyl-6-flucro—~5,8-dimethyl-1,4-dihydro—-4-oxo-
quinoline-3-carboxylate.
| lp-NMR (CDC1l,) éppm: 0.7-0.9 (2H, m), 1.0-1.2 (2H,
m), 1.39 (3H, t, J=7.1 Hz), 1.40 (3H, t, Jd=7.1 Hz), 2.1-2.4
(2H, m), 2.50 (3B, s), 2.75 {3H, d, J=3 Hz), 3.4-3.7 (4H,
m}, 3.8-4.0 (1H, m), 4.1-4.5 (5H, m}, 5.3-5.5 (1H, m), 8.54
(1H, s)

Example 10

The procedure of Example 1 is repeated, via
diethyl {N-cyclopropyl-N-[3~{4-benzyl-l-piperazinyl)-4-
fluoro—z,5-dimethyl—6—nitrophenyl]aminomethylene]maloﬂate as
an intermediate compound, to give ethyl 7-(4-benzyl-1-
piperazinyl}-l-eyélopropyl-6-fluoro-5,8~dimethyl-1,4~
dihydro—-4-oxoquinoline-3-carboxylate.

lH-NMR (CDC1l4) éppm: 0.6-0.8 (2H, m), 1.0-1.2 (2H,



acid 18. 7-(3-Methyl-1-piperazinyl)-1-cycl opropyl -

fluoro-5, 8-di met hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-carboxylic acid 19.

7- (1- Pi perazinyl)-1-cycl opropyl -6, 8-di fl uoro-
-SEnethyI-1,4-dihydro-4-oxoquinoline-3-carboxylic acid 1 éé%?%ﬁﬂ§§¥29883 -
157 20. 7-(4-Methyl-1-piperazinyl)-i-dyclopropyl-6,8- dif

| uor o- 5- net hyl - 1, 4-dihydro-4-oxoquinollg§ 3-carboxy~lic acid 21.
7-(3-thhy|-|-piperazinyl)-l-cyclopropyl
difluoro-5-nethyl-1,4-dihydro-4-oxoquinollne 3-carboxylic acid 22..
7-(-3-Am no-| -pyrrolidinyl)-I-cycl opropyl -6, 8-

di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 23.

7- (4- Met hyl -1 - pi perazinyl)-1I-cycl opropyl -

chl or o- 6- f | uok,0-18-3fet{BH .- ﬂ4Jé7hdea)4 DxBR|Uf 3T is)e- 3~ 4edr.BoxXyHi cbagid 24.
7-(1, 4-Di azabi cycl o[ 4, 3, J nonan-4-yl)-1- cycl opropyl -6, 8-di f

| uor o- 5- neth@i 3. @ h 6@094H26x0au1h%+4n@ﬁﬁ%(hﬂdboﬁyﬁﬁc(agvd525 3.8-

7- Nbrphol|n - opr.opy,l - |quo o 5-

rethyl -2, 4l T Bt oo ol ZHe- 3¢l bok i ks A7z, (5H: m), 8.53
7-(4- Fwdroxy'iH}n§¥H|Z|nyI)-I-cycIopropyI 6, 8-di f | uoro-5-nethyl -
4: - di hydr o- 4- oxoqui nol i ne-3- carboxylic acid

Example 11 -

The procedure of Example 1 is repeated, via [N-
cyclopropyl-N-{3-(4-benzyl-3-methyl-l-piperazinyl}-4-fluoro-
2,S—dimethyl—G—nitrophenyl]aﬁinomethylene]malonate as an
intermediate compound, to give ethyl 7-{4-benzyl-3-methyl-1-
piperazinyl)—1—cfclopropyl—ﬁ—fluoro—S,8-dimethyl—l,4—
dihydro—-4-oxoquinoline—~3-carboxylate, m.p. 128-129°C, as
pale yellow powder.

Example 12

To ethyl 7-(3~ethoxycarbonylamino-l-pyrrolidinyl)-
l-cyclopropyl-6-fluoro-5,8-dimethyl-1,4-dihydro-4-
oxoquinoline—3—carboxyla£e (130 mg) is added 5 % agueous
potassium hydroxide solution (3.2 ml) and the mixture is
refluxed for 4 hours. After cooling, the reaction mixture
is made acidic with 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 1s added diethyl ether and the precipitated crystals
are filtered to gfbe 7-{3-amino-l-pyrrolidinyl)-1-
cyclopropyl-6-fluoro-5,8-dimethyl-1,4-dihydro-4-oxo-
guinoline-3-carboxylic acid (30 mg), m.p. 96-98°C, as pale

yellow needles.



27. 7-(4-Fluoro-I|-piperidinyl)-I-cyclopropyl-6, 8-*

di fl uoro-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 28.

7- (3-t-But oxycar bonyl am no- 4- net hyl - | -

pyrrolidinyl)-I-cyclopropyl -6, 8-difluoro-5-nethyl-1, 4- 1 September 2003

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (trans form 1 Septenber 2003 -
158 29. 7-(3-Methylam no-I-pyrrolidinyldal-cyclo-

propyl - 6, 8-di fl uor o- 5- met hyl - 1, 4- di hydr o- - 4- oxoqui nol i ne-3- carboxylic acid
nmonohydr ochl ori de 30. 7--(3-Ethylam nonethyl-1-pyrrolidinyl)-1-

cycl opropyl -6, 8-di fl uoro--5-net hyl -1, 4-di hydr o- 4- oxo-

qui nol i ne- 3-carboxylic acid nonohydrochl ori de 31.

7-(3- Am no-4-met hyl -| -pyrrolidinyl)-1-cycl e-

propyl - 6, 8-di f | uor o- 5EE#RPRYE-43 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid
nmonohydrochl oride (trgns for 32. . .
7-(3-Anino-4-nethy|-I3%§rP5?$%?$§$)9%:§ﬂﬂ93}g 1 is repeated, via

Dy et oy 1910 NIl B orly £l P R A Bk Fay EFLROXY! i ¢ acid

nmonohydr ochl or i cis

7- (4- - Acet ylglluddicper-aeithyl )5 1R Y61 &P -G rdphdmyl Jaminomethylene ) -

di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3--carboxylic acid 34.

7- - (4- Met hyImd Iqrigier azsi apl (riecyed Dptopdrpund, to give ethyl 7-(4-

f1 uoro-8-chl or o-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid 35.
7-- (1- Pi per #AYWMY~lroaperapi Bpy) - b-¢y efromyl-6-fluoro-5~chloro-8-

ehl or o- 5~ met ol 1y 4 4 G 85 45 Q400 MO 165 SARBRN RS 361 8. 175

\\
o 177°C, as yellow crystals.

Example 14

To a solution of l-cyclopropyl-6~fluoro-7-bromo-5-
methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid (0.58 g)
in N-methyl-2-pyrrolidone (5 ml) is added 4-oxopiperidine
(0.64 g) and the mixture is heated at 90°C for 20 minutes.
The solvent is distilled off under reduced pressure. To the
resulting residue is added ethanol and the precipitated
crystals are filtered to give li-cyclopropyl-6-fluoro-7-(4-
oxo-l-piperidinyl)-5-methyl-1,4-dihydro-4-oxogquinoline-3-
carboxylic acid (230 mg).

Elementary Analysis for CjgH;gN,0,F

Caled. (%}: C, 63.68; H, 5.34; N, 7.82

Found (%): C, 63.58; H, 5.39; N, 7.72

Experiment (Antimicrobial activity in vitro)

The antimicrobial activity of the test compounds
as mentioned below was tested by measuring minimum
inhibitory concentration (MIC)} by the serial dilution method

on agar plate [cf. Chemotherapy, 22, 1126-1128 (1974)]. The



36. 7-(3-Am no-1|-pyrrolidinyl)-1-cycl opropyl -

fl uoro-8-chl oro-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3- carboxylic acid 37.
7-(1-Pi perazinyl)-1-(2,4--difluorophenyl)-6, 8--
difluoro-5-nethyl-1,4-dihydro-4-oxoquinoIine-3-carboxy|ic1§ﬁ%%PT¥§g8§enber
2003 - 159 38. 7-(4-Methyl-I-piperazinyl)-1-(2,4-difluoro-
phenyl)-6,8-dif|uoro-5-nethy|-1,4-dihydﬁ 4- oxoqui nol i ne-3- carboxylic acid
39. 7-(I-Piperazinyl)-I-(4-hydroxypheny ? 6, 8~-

di fl uoro-5-m--thyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 40.
7-(4-Met hyl -1 -pi perazinyl)-I-(4-hydroxy- phenyl)-6,8-dif .

| uor o- 5- net hyl - 1, 4-di hydr o-. 4- oxoqui nol i ne-3- carboxylic acid 41.

7- (1 -Piperazinyl)-I-ethyl-6,8-difluoro-5-

met hyl - 1, 4- dMGEKRAEIRHETFUMRER] need- clard)o:gnqemta:@utdoazof 1 x 10°

7- (I-Plpera | - (4-f ] uarophenyl) -

f1 uor o- frﬁr/]#/{%/‘ﬁl of InPar §65- BkoqﬁrﬁBT‘?ﬁés 3104 Feddsi didptdonys The

7- ( 3- Ami no- | vyl

quorophenyISé%giég(égé] H%w Q# Taalﬁlhydro 4-oxoqui nol i ne- 3-carboxylic
acid hydroch!@gggkb6MbO@%dQ].Plpera2|nyI)-|-V|nyI 6, 8-di fl uor o- 5-

met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i ¢ aci d 45.

7- (4-Met hy- 1-1- pi per azi nyl7r~(l4—Méthyl-1-piperazinyl)-l-cyclopropyl-6-
fl uor ophenyl)-6-fl uoro-5-nmnet hyl -1, 4- di hydr o- 4- oxoqui nol i ne-

fluoro-5,8-dimethyl-1,4-dihydro~4-oxoguinoline-3-carboxylic
acid

2. 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6—
fluoro~5-methyl—l,4—dihydro—é—oonuinoline—3—carboxylic acid

3. 7-(l-Piperazinyl)-l-~cyclopropyl-6-fluoro—-5-
methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

4. 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6-—
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

5. 7-(3-Methyl-l-piperdzinyl)-l-cyclopropyl-6-
fluoro-S5-methyl-1,4-dihydro-4-oxoquinoline-3~carboxylic acid

6. 7-(3-Aminomethyl-l-pyrrolidinyl)-l-cyclo-
propyl-6-fiuoro-5-methyl-1,4~-dihydro~4-oxoquinoline-3-
carboxylic acid hydrochloride

7. 7-(3-Amino-4-methyl-l-pyrrolidinyl)-1-
cyclopropyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline—3-
carboxylic acid hydrochloride (trans form)

8. 7-Morpholino-l-cyclopropyl-6-fluoro-5-methyl-—
1,4-dihydro-4~oxoquinoline~3~carboxylic acid

9. 7~(3:Ethylaminomethyl—l—pyrrolidinyl)—1~
cyclopropyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-

carboxylic acid hydrochloride



3-carboxylic acid 46. 3S (-)-10-(4-Methyl-I-piperazinyl)-9-fluoro-
3, 8-di net hyl - 7-oxo- 7H pyridofl, 2, 3-de)[ 1, 4) benzoxazi ne-6- carboxylic acid

47. 7-(4-Methyl -1 -piperazinyl)-1-(2,4-difluoro-

ber 2003

. . : 1 t
phenyl ) -6-fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- cafﬁ’i??.c acrd 1

Sept enber 2003 -

16 0 - 48. 7-(1-Piperazinyl)-1-(2,4-difluorophenyl)--6-- f

Iuoro-5-nethy|-1,4-dihydro-4-oxoquinolinf?gﬂgarboxylic acid hydrochloride

49. 7-(3-Am no-Il-pyrrolidinyl)-1-(2,4-d

uor o-

phenyl)-6--fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3-- carboxylic acid
hydrochl ori de (Test m croorganisns]: A -Staphyl ococcus aureus FDA 209P B:

St aphyl ococcus aerugi nosa E-2 1 Septenber 2003 - 161 Table 1 Test
conmpoundsM croorganisns Al B 10.049 0.78 20.195 0.78 30.098 0.39 . 0.098

0. 39

10. 7-(1,4-Diazabicyclo(4,3,0]nonan-4-yl)-1-

‘cyclopropyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-

carboxylic acid N .

11. 7—(4—Hydroxy—l—piperidinyl)—1—cycl§propyl-6~
fiuoro—s—methyl—l,4—dihydro—4—oxoquinoline~3~carboxy1ic acid

12. ?—(4~Fluoro—l—piperidiny1)-l—cyclopropyl—ﬁ—
fluoro-5~methyl-1,4-dihydro-4-oxoquinoline-3—-carboxylic acid

13, 7-{(3~-Amino-4-methyl-l-pyrrolidinyl)-1-
cyclopropyl-6—-fluoro-5-methyl-1,4-dihydro—-4-oxoguinoline-3-
carboxylic acid (cis form)

14. 7-(4~Acéty1~1—pipefazinyl)—1—cyclopropyl—6—
fluoro—s-methyl-l,4—dihydro—4—oxoquinoline—3-carboxylic acid

15. 7-(3-Methylamino-l-pyrrolidinyl}-l-cyclo-
propyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoguinoline-3-
carboxylic acid

16. 7~(l-Piperazinyl)-l-cyclopropyl-6—-fluoro—5,8-
dimethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

17. 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6-

fluoro-5,8-dimethyl-1,4-dihydro~4~oxoquinoline-3-carboxylic

acid

18. 7-(3—Methy1~l—piperazinyl)—l“cyclopropyl—s—
fluoro-5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

19. 7-(1-Piperazinyl)-l-cyclopropyl-6,8-difluoro-

S5-methyl-1,4-dihydro—-4-oxoquinoline-3-carboxylic acid



50. 098 0.39 60.0981-.56 70.1950. 78 80.098 90.195 100. 0490. 78 110. 049
120. 098 130. 1950. 78 140. 098 150. 0980. 78 160. 0980. 78 170. 0490. 39 180. 0980. 78

190. 098 0.39 200.0980.78 210.0980.39 - to be continued 1 Septemhel 2093 -
162 Table 1 (Continue) Test conpounds M croorgani sns A O. %é@%ﬁ) 0.012
22 0.024 ! 0.39 :

- 157 -

20. 7-(4~Methyl-l-piperazinyl)-l1-cyclopropyl-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

21. 7—(3—Methyi-l—piperazinf11—l—cyclopropyl—6,8—
difluoro—s—methyl~l,4—dihydro-é-oxoquinoline—3~carboxylic
acid

22. 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6,8-—
difluoro—S—methyl;l,4—dihydr0*4—oxoquinoline-3—carboxylic
acid

23. 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-5-
chloro-6-fluoro—-8-methyl-1,4-dihydro—4-oxoquinoline—3-
carboxylic acid

24, 7~(l,4-Diazabicyclo[4,3,0]lnonan-4-yl)-1-
cyclopropyl-6,8-difluoro-5-methyl~l,4-dihydro-4-
oxoguinoline-3-carboxylic acid

25. 7-Morpholino-l-cyclopropyl-6,8-difiuoro-5-
methyl-1,4-dihydro—4-oxoquinoline-3-carboxylic acid

26, 7—-(4-Hydroxy-l-piperizinyl)-l-cyclopropyl-
6,8-difluoro-5-methyl-1, 4~-dihydro-4~oxoquinoline-3-
carboxylic acid

27. 7-(4-Fluoro-l-piperidinyl)-1-cyclopropyl-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid -

28. 7—(3—t—Butoxycarbonylamino—4—methyl—l—
pyrrolidinyl)-l-cyclopropyl-6,8-difluoro—5-methyl-1,4-

dihydro-4-oxoquinoline-3-carboxylic acid (trans form)



23 0.024 24 25 26 27 28 B 0.78 0.098 -- 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 36 0.049
0.39 37 0.098 0.78 38 0.195 1.56 39 0.195 0.39 40 0.09 e .39
1.56 1 ' i 42 0.049 0.39 - to be continued 1 Septenber g%%é g | 3
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29. 7-(3-Methylamino-l-pyrrolidinyl)-l-cyclo-
7propyl—ﬁ,B—difluoré—s-methyl—l,4—dihydro—4~oxoquinoline—B—
carboxylic acid monohydrocﬁloride

30. 7-(3-Ethylaminomethyl-li-pyrrolidinyl)-1-
cyclopropyl-6,8-difluorc~5-methyl-1,4-dihydro-4-oxo—
quinoline-3-carboxylic acid monochydrochloride

31. 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propyl—s,8—dif1uqro—5-methyl—l,4—dihydro—4—oxoquinolinEf3*
carboxylic acid monohydrochloride (trans form)

32. 7-(3-Amino-4-methyl-l-pyrrolidinyl)-1-cyclo-
propyl-6,8-difluoro—-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid monohydrochloride (cis form)

33. 7~(4~Acetyl-l-piperazinyl)-l-cyclopropyl-6,8-
difluoro—S—methyl—l,4—dihydro—4—oxoquinoline—B-carboxylic
acid —

34, 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro—-8-chloro-5-methyl-1,4-dihydro—-4-oxoguinoline—3-
carboxylic acid

35. 7-(1-Piperazinyl)-l-cyclopropyl-6-fluoro-8-
chloro-5-methyl-1,4-dihydro-4-oxoquinoline-3~carboxylic acid

36. 7—(3—Amino—l—pyrrolidinyl)—1—cyc10propy;~6—
fluorb-Buchloro—5-methyl~l,4—dihydro—4—oxoquinoline—3—
carboxylic acid

37. 7-(i1-Piperazinyl)-1-(2,4~difluorophenyl)-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic

acid



Table 1 (Continue) Test conpounds M croorgani sms AB 43 0.0980.39 44
0.780.78 1 45 0.1951.56 46 0.0981.56 1 4/ 0.0981.56 48 0.0980.39 49
0. 0240. 78 Preparation 1 An injection preparation is prepaqqﬂﬂﬁéﬁwg%fﬁB
foll owi ng conmponents. Conponents
7- (4-Met hyl -1 - pi perazi nyl)-1-cycl opropyl - 6-
fluoro-5, 8-dinethyl -1, 4-di hydro-4-oxo quinoline-3-carboxylic acid d ucose
Distilled water for injection Amount Zoé5ﬁg‘ 250 ng g.s. Totally 5 n
7- (4-Met hyl -1 - pi perazinyl)-1-cycl opropyl -6-tl uoro
5, 8-di nmet hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid and gl ucose are
dissolved in distilled water for injection, and the solution is added to a
5 m anpoul e, which is purged

38. 7-(4-Methyl-l-piperazinyl)-1-(2,4-difluoro-

phenyl)-6,8-difluoro-5-methyl-1,4-dihydro-4-oxoquinoline—3-
carboxylic acid

3. 7-~(1-Piperazinyl)-1l-(4-hydroxyphenyl)—-6,8-
difluoro—S—methyl;l,4—dihydro—4-oxoquinoline~3—carboxylic
acid

40. 7~(4—Methy1*l—piperazinyl)~1—(4;hydroxy—
éhenyl)—ﬁ,8—dif1uoro~5—methyl-1,4—dihydroﬁ4—oxoquinoline—3—
carboxylic acid

41. 7-(l-Piperazinyl)-l-ethyl-6,8-difluoro-5-
'methy1~1,4~dihydro—4~oxoquinoline—3—cérboxylic acid

42. 7-{(1-Piperazinyl)-1-(4-fluorophenyl)-6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

43. 7-(3-Amino-1l-pyrrolidinyl)-1-(4-
fluorophenyl)-6-fluoro-5-methyl-1,4-dihydro—-4-oxoguinoline-
3-carboxylic acid hydrochloride

44. 7-(1l-Piperazinyl)-l-vinyl-6,8-difluoro-5-
methyl-1,4-dihydro—-4-oxoquinoline-3-carboxylic acid

45. 7-(4-Methyl-l-piperazinyl}-1-(4-~
fluorophenyl)=-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-
3—carboxylic acid

46. 38 (;)-10~(4-Methyl—l—piperazinyl)—9—f1uoro—
3,8-dimethyl-7~oxo-7H-pyrido[l,2,3-delfl,4]benzoxazine—-6—-

carboxylic acid
47. 7-(4-Methyl-l-piperazinyl)-i-(2,4-difluoro-
phenyl)-é6-fluoro-5-methyl-1,4~-dihydro-4-oxoguincline-3-

carboxylic acid



Wi th nitrogen gas and then subjected to sterilization at 121C for 15

mnutes to give an injection preparation. 9 Septenber 2003 -- 16 4
Preparation 2 Filmcoated tablets are prepared fromthe fqld oy
conponents. Anmount Conponents 7-(4-N®thy|--|--piperazinyI)-fgbggggépggyl-G-

fluoro-5, 8-dinmethyl--1, 4-dihydro-4--oxo 100 g qui noline-3-carboxylic acid
Avi cel (tradenanme of mcrocrystalline cellul ose, manufactured by Asahi
Chemical Industry 40 g .Co., Ltd., Japa focﬁrn starch30 g Magnesi um
stearate2 g TC-5 (tradenane of hydroxypropyl nethylcellul ose, mnufactured

by The Shin-Etsu Chem cal Co.,, 10 g Ltd., Japan) Polyethyl ene glycol 60003
g Castor o0il40 g

. 45. 7-(1-Piperazinyl)-1-{2,4-difluorophenyl)—6-
fluoro~-5-methyl-1,4-dihydro-4-oxoquinoline-3~-carboxylic acid
hydrochloride

49, 7-(3-Amino-l-pyrrolidinyl)-i-(2,4-difluoro-
phenyl)—6-fluoro—5—methyl—l,4—dihydr6—4—oxoquinoline—3~
carboxylic acid hydrochloride
{Test microorganisms]:

A: - Staphylococcus aureus FDA 209P

B: Staphylococcus aeruginosa E~-2




Et hanol 40 g 7-(4-Met hyl --1-pi perazinyl)-I--cycl opropyl --6-fl uoro-

5, 8-di net hyl - I, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c aci d, Ayicel, corn
starch and magnesi um stearate are nm xed and kneaded and :ﬁﬁ&%ﬁobs
tabl etted using a conventional pounder (R 10 nn) for sugar I hg

(nanufactured by Kikusui Sei.sakusho Co., Ltd., Japan). The tablets t hus
obtained are' ‘coated with a filmcoati g agent consi sting of TC 5,

pol yet hyl ene gl ycol 6000, castor oil an ethanol to give filmcoated
tablets. Preparation 3 An ointnment is prepared fromthe foll ow ng
conponents. 1 Septenber 2003 - 165 Conponent sAnount -

7--(4-Methyl -1 -piperazinyl)--1-cycl opropyl - '
fluoro-5, 8-dinet. hyl-1,4-di hydro-4-oxo- 2 g quioline-3-carboxylic acid
Purified lanolin5 g BIEZakiked beeswax5 g Wiite Baseline88 g Totally 100 g
Bl eached beeswax is nade liquid by heating, and thereto are added

611 Uor 0”55 I RETGICERE. o by ) o 4. oxodthIHSRFAEPEEnS
a B
1 0.049 0.78
2 0.195 0.78
3 ' ' 0.098 _ 0.39
E 4 ) 0.098 0.39
? 5 | 0.098 | 0.39 5
6 0.098 5 1.56 i
7 0.195 0.78
8 0.098 -
9 0.195 . -
10 0.049 0.78
11 : 0.049 -
12 0.098 -
13 0.195 0.78
'; 14 0.098 -
15 0.098 0.78
16 ' 0.098 0.78 .
17 0.049 i 0.39 [
18 0.098 0.78
19 0.098 i 0.39
20 _ 0.098 0.78
21 0.098 0.39

- to be continued -



carboxylic acid, purified lanolin and while vaseline, and the mxture is
heated until it beconmes liquid. The mxture is stirred until it is
solidified to give an ointnment. 1 Septenber 2003 -166 CLALNM; ound
of the formula: R4 wherein X is a halogen atom and R2', H%Pteé}ﬁé%éﬁggg E
are selected from the group of the following (a) : (a) R3 is a hydrogen
atom R4 is a lower alkyl group; R2" is,g, halogen atomor a 5- to
9-nmenbered saturated or unsaturated heterocyclic group which may be
substituted; Gis a group of the forrmula: Os O-CCH R COOR6 _~ COOR6
GOOR6 C CH R7 or NHR wherein R5 is a group of the fornula: -COR1L (R1 is a

| ower al kyl group) or a group of the fornmula: -COOR11 (R' is a | ower alkyl
group), R6 is a lower alkyl group, R is a group of the formula: -NRL2R13
(R12 and R13 are eacBaBleoher &FRHF1IBEGUP) or a | ower al koxy group, R is

substi tuenth SEPSCEBBBPPBR e grpup consi BITIRPRASE uer al koxy group,
hal ogen atom and a hydroxy on phepyl ring, g Tower RIKyl group which nay
be substituted by a hal ogen, a | ower al kanoyl oxy grbup or a hydroxy] group,
a lower al kenyl gmeup, or a theiag! groupp.epsl E isfa halpogen atom| 2.
conmpound ac¢ording to claim 1, ich is a nmenber selected fromtheg group
consi sting of 23 0.024 -

24 i 0.058 0.78

25 0.024 . -

26 0.012 -

27 i 0.098 é - :

28 0.195 -

29 0.155 0.78

30 0.098 ' -

31 © 0.195 1 0.78

32 0.098 0.3%

33 - 0.024 -

34 0.098 | -

35 0.049 0.3% ‘

36 0.049 0.39

37 . 0.098 i 0.78

38 é 0.195 | 1.56

39 % 0.195 i 0.39

40 : 0.098 ; 0.78 %

41 E 0.39 f 1.56 %

42 - i 0.049 | 0.39 !

- to be continued -



die

2-(2- et hyl
2- (2- net hyl
4,6
2--
2-(
a

claiml, 1

2- (4, 6-di brono- 3-fl uoro- 2- - net hyl benzoyl ) - 3- et hoxyacyl at e.
according to claim1,Tahhech i s(Ganpinue)
2- (4, 6-di brono-3-fl uoro- 2- nethylbenzoyl) 3- cyclopropyl

t hyl 2-net hyl

-3,4,6-trifluo robenzoyl nmal onat e;

et hyl

-3,4,6-trifluorobenzoyl)- 3-ethoxyacryl ate; ethyl

-3,4,6-trifluorobenzoyl) -3-cycl opropyl am no-
-di brono- 3-f| uor o- 2- nxet hyl bcnzoyl rrt al onat e;
(4, 6-di brono- 3-fl uoro-2- met hyl benzoyl ) - 3 et hoxyacryl ate; et hyl
4, 6-di brono- 3-f | uor o- 2- nethylbenzqyl)
nd et hyl 2-(2-nethyl -
am noacryl ate.

Sept enrber 2003 - 167 which is

3,4,6-trifluoro beﬁzoyl)
3. The compound according to claim1,
4, 6- di brono- 3-fl uor o- 2- et hyl benzoyl mal onat e.

et hyl

et hyl

cycl opropyl -
-3-(2,4

I ptehiser 28bgt hy!

am noacryl at e;
4-d ifluorophenyl) -

whi ch is diethyl

4. The conpound according to

5. The conpound

aninoacrylate.

BENZCHETER%FYCEFC‘CCNFTi#ﬁfT#ﬁ%% RACT Nuvel = 0X0
conpounds of TERE FOMRDYASS [err]

have 1 to 3

wher ei n ﬁfﬁﬁ?ﬁg

i

Ui ol Te- 3=car box

W 587cl opropyl wh

ylic acid
ch may

substituents A B
43 0.098 0.39
44 0.78 0.78
45 0.195 1.56
46 . { 0.098 1.56
47 § " 0.098 1.56 !
48 | 0.098 0.39
49 0.024 0.78

Preparation 1

An injection preparation is prepared from the

following components.

Components Amount
7-{4-Methyl-l-piperazinyl)-1-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxo
quincline-3—-carboxylic acid 200 mg
Glucose 250 mg
Distilled water for injection g.s.

Totally 5 ml

7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-fluoro-

5,8-dimethyl-1,4-dihydro-4~oxoquinoline-3-carboxylic acid

and glucose are dissolved in distilled water for injection,

and the solution is added to a 5 ml ampoule,

with nitrogen gas and then subjected to sterilization at

121°C for 15 minutes to give an injection preparation.

which is purged



of al kyl And hal ogen; phenyl which may be substituted by 1 to 3
substituents of al koxy, hal ogen and OH al kyl which nmay be substituted by
hal ogen, al kanoyl oxy or OH alkenyl; or thienyl, Rerr] *ﬁSéﬁeﬁﬁerOOS

9- menbered saturated or unsaturated heterocycllc ring which may be
sustituted, Rerr] is H alkyl or .halogen, Rerr] is alkyl or halogen, R
Is Hor alkyl, Rerr] and Rlerr] nmay. faken together to form
-CHCHerr]--O wherein Rerr] is Hor err] alkyl, and X is hal ogen,
provided that Rlerr] and Rlerr] are not sinultaneously hal ogen, and that
when Rlerr] is H Rerr]. is alkyl, and salts thereof, said conpounds
havi ng excellent anti- mcrobial activity and hence being useful as an
antimcro- bial agent, and a pharnaceutical conposition containing said
conpound as an activeZ® 2

Film coated tablets are prepared from the

following components.

Components Amount

7-{4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4~-dihydro-4-oxo
quinoline-3- carboxyllc acid 100 g

Avicel (tradename of microcrystalline cellulose,
manufactured by Asahi Chemical Industry

.Co., Ltd., Japan) 40 g
Corn starch 30 g
Magnesium stearate ) 2 g

TC-5 (tradename of hydroxypropyl methylcellulose,
manufactured by The Shin-Etsu Chemical Co.,

Ltd., Japan) 10 g
Polyethylene glycol 6000 3 g
Castor oil 40 g
Ethanol 40 g

7-{4-Methyl-l-piperazinyl)-1l-cyclopropyl-6—£fluoro-
5,8-dimethyl-1,4-dihydro-4-oxogquinoline-3-carboxylic acid,
Avicel, corn starch and magnesium stearate are mixed and
kneaded and the mixture is tabletted using a conventional
pounder (R 10 mm) for sugar coating (manufactured by Kikusul
Seisakusho Co., Ltd., Japan). The tablets thus obtained are
coated with a film coating agent consisting of TC-5,
polyethylene glycol 6000, castor oil and ethanol to give
film coated tablets.

Preparation 3

An ointment is prepared from the following

components.
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COmEODEDtS : Amount

7-(4-Methyl-l-piperazinyl)-~l—-cyclopropyl-6-
fluoro-5,8~dimethyl—-1,4-dihydro-4-oxo-
quiocline-3-carboxylic acid , 2

g

- purified lanolin | 5 g
Bleached beeswax 5 g
White vaseline 88 g
Totally . 100 g

Bleached beeswax is made liquid by heating, and
thereto are added 7-(4-methyl-l-piperazinyl)-l-cyclopropyl-
6—fluoro-5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid, purified lanolin and while vaseline, and
the mixtgre is heated until it becomes liquid. The mixture

is stirred until it is solidified to give an ointment.
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CLAIMS:

1. A compound of the formula:

wherein X is a halogen atom, and R?, R®, R', G and E are selected from
the group of the following (a):

(a) R® is a hydrogen atom; R* is a lower alkyl group; R? is a
halogen atom or a 5- to 9- membered saturated or wunsaturated
heterocyclic group which may be substituted; G is a group of the
formula:

0 5 0 .
—Cec R ___COOR® Q@ Coor®

"COOR® , ¢ ECH..R7 or —¢ ||
NHR!

wherein R® is a group of the formula: -COR™ (R* is a lower alkyl group)
or a group of the formula: -COOR'" (R' is a lower alkyl group), R® is a
lower alkyl group, R’ is a group of the formula: -NR*R" (R'? and R* are
each a lower alkyl group) or a lower alkoxy group, R' is a cyclopropyl
group, a phenyl group which may be substituted by 1 to 3 of
substituents selected from the group consisting of a lower alkoxy group,
a halogen atom and a hydroxy on phenyl ring, a lower alkyl group which
may be substituted by a halogen, a lower alkanoyloxy group or a hydroxy
group, a lower alkenyl group, or a theinyl group; and E is a halogen atom.

2. A compound according to claim
1, which is a member selected from the group consisting of

diethyl 2-methyl-3,4,6-trifluorobenzoylmalonate; _

ethyl 2-(2-methyl-3,4,6-trifluorobenzoyl)-3-ethoxyacrylate;

ethyl 2-(2-methyl-3,4 6—triﬂuorobenzoyl)—3—c§clopropylamino—
acrylate;

diethyl 4,6-dibromo-3-fluoro-2- meth jlbmaoy;maloviate

ethyl 2- (4 6-dibromo-3-fluoro-2-methylbenzoyl)-3-ethoxyacrylate;

ethyl 2-(4,6-dibromo-3-fluoro-2-methylbenzoyl)-3-cyclopropyl-
aminoacrylate; and

ethyl 2-(2-methyl-3,4,6-trifluorobenzoyl)-3-(2,4-difluorophenyl)-
aminoacrylate.

3. The compound according to claim 1,
which is diethyl 4,6-dibromo-3-fluoro-2-methylbenzoylmalonate.

4. The compound according to claim 1,
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which is ethyl 2—(4,6—dibromo-3-fluoro—2~methy1benzoyl)—3—ethoxyacy1ate.
S. - The compound according to claim 1,

which is ethyl 2-(4, 6 dibromo-3-fluoro-2-methylbenzoyl)-3- cyclopropyl-
aminoacrylate.
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BENZOHETEROCYCLIC COMPQUNDS

- : ABSTRACT

Novel 4-oxoquinoline-3-carboxylic acid compounds of

the formula:

rR? "o
X COOR
-
- | | |
k2 15 ‘f (1]
r!

-wﬁerein rl is cyclopropyl which may have 1 to 3 substituents
of alkyl &and halbéen; phenyl which may be substituted by 1
to 3 substituents of alkoxy, halogen and OH} alkyl which may
be substituted by halogen, alkanoyloxy or OH; alkenyl: or
thienyl, R? is 5- to 9-membered saturated or unsaturated
heterocyclic ring which may be sustituted, R3S is H, alkfl'or
halogen, r? is alkyl or halogen, R is H or alkyl, r! ana r3
may be taken together to form —CH-CE,~0O- wherein R3! is H or
‘ r31 ' |
alkyl, and X is halogen, provided that R3 and Rr? are not
simultaneously halogen, and that when R3 is H, R? is alkyl,
and salts thereof, said compounds having excellent anti-
micrebial activity and hence being useful as an antimicro-

bial agent, and a pharmaceutical composition containing said

compound as an active ingredient.



