|jklnnopqr63e$*R$ ,6TRNG-f "..J w_ ,.. '~ ~y ~~ eae~' ou~ | ~~AA~~1~ The
present |nvent|on relates to novel antim crobi al benzoheterocyclic
conpounds of.the fornula [1): R4 OX/ COOR ~I R2 R3 \~ [1) Rl wherein R
is a cyclopropyl whi ch may be substituted by 1 to 3 of bstituents
sel ect ed"fPom t he group consisting of a (lower) alkyl a?@”’ﬂw“mmmm atom a
phenyl whi¢h may be substi t dt éd by 1 to, 3 of substituen romthe
group consisting of a (lower) al koxy, a hal ogen at om and hydwoasy on phenyl
ring, mm m kyl mhich may be substituted by a hal ogen atom a (I ower)
alkanmmm mmm roxy, a (lower) alkenyl or thienyl, RZis a 5 to 9-.
menber ed s@ji4ek at ed or unsaturated heterocyclic ring whi ch may be
sustituted, R3 is hydrogen atom a (lower) alkyl, or a halogen atom R4 is
S overs o o o BB b 0Gt L TE, o aMESENDE, o o1 8 0 ouar ) 8l kyl
R1 and R3 may be taken together to formthe group . -CH CH2- OR31 - 2
wherein R31 is hydrogen atomor a (| ower) aIkyI and X is a hal ogen atom
provided that R3 and al.ag tom and that when
R3 is hydrogen atoanRé ESSQ %m£¢$@%iq?f Sﬁa&%aggﬁgﬁcally accept abl e
salts thereghnmmhﬁom&aaobeheeaay@f¢@y&pmpqnm@®uaﬁstb@~taenula [1] and salts
t hereof have excellent antibacterial activities against various gram
positive antbgrdm riédati ve bacteria, and are useful for the treatnent of
various infectious diseases induced by various bacteria in human, other
animals and fish and are al so useful as an external antim crobial or
di si nfectant agent for nedical i Strunents or the like. Prior art There are
many |iteratures which dlsclnse 43 oxoqui nol i ne- 3-carboxylic acid derivaties
useful as antibacterial #gew speff@PRese |iteratures, European Patent
Publ i cation No. 178388 dis Bs 1-leycl opropyl - 7- pi per azi nodi hydr oqui nol i ne
carboxylic acid derivatives Formula: O1 F/COOR CH3 R2-N N 3~-J Y R
wherein R is Hor |ower2al k b, is H nmethyl, p-nijtro(or am no)-benzyl
R3is H nmethyl, or amnometRyl, apd Y is Cl or F. Japanese Patent First
Publ i cation (Kokai) No.

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 sﬁbstituents 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 heterocyclic ring which
may be sustituted, R3 is hydrogen atom, a (lower) alkyl, or
a halogen atom, RY is a (lower) alkyl or a halogen atom, R
is hydrogen atom or a (lower) alkyl, Rl and R3 may be taken
together to form the group :

~CH-CH,-0-
I
31



- 3 469/1987 discloses 1-cycl opropyl -di hydroqui nol i ne carboxylic acid
derivatives of the formula: FOF/ COONJ R~ ,NF wherein Ris
substituted or unsub$tituted pyrrolidinyl or piperazinyl. WO 8606630

di scl oses 1-cycl oal kyl -1, 4-di hydro-4 oxoqui nol i ne-3-carboxylic acid
derivatives of the formula: O COOH Y.J~ J N RL wherein RL is C3-C6
cycloalkyl, Y is optionally substituted 6-nmenbered aromatic group. U. S
Pat ent 4, 556, 658 di scl oses 7-anino-1?c§cro propyl - 3- qui nol i ne carboxylic
acid derivatives of the fornula: F/ COOH1 ' J RR_.NNR F wherein Rl and
R2 are each substituted or unsubstituted al kyl, or both may conbi ne
together with Natomto forma 5 or 6-nenbered heterocyclic ring.

wherein R31 is hydrogen atom or a (lower) alkyl, and X is a

halogen atom, provided that R3 and R? are not simultaneously
halogen atom, and that when R3 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-
oxoquinoline-3-carboxylic acid derivaties useful as anti-
bacterial agents. Among these literatures, European Patent
Publication No. 178388 discloses l-cyclopropyl-7-piperazino-

dihydroquinoline cérboxylic acid derivatives of the formula:

0 1
F _ _COOR
CHj | |
2 7\ X N
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AN
R

N
3

wherein R! is H or lower alkyl, R? is H, methyl, p-nitro(or
amino)-benzyl, R3 is H, methyl, or aminomethyl, and Y is Cl

or F.

Japanese Patent First Publication (Kokai) No.



- 4 Belgian Patent 899399 di scl oses

1-cycl opropyl - 7pi perazi nyl - di hydr oqui nol i ne carboxylic acid derivatives of
the formula: 1 F/ COORNRNN-. UY whereinn Ris H nethyl, or
p-nitro(or am no)-benzyl, R is Hor lower alkyl, and Y is Cl, F, nethyl.
Simlar 1-substituted-7-heterocyclic group-substituted di hydroquinoline
carboxylic acid derivatives are also disclosed in other many |iteratures.
However, these known literatures do not3 di scl ose any conpound havi ng an
al kyl substituent at 5-position. Brief Description of the Invention The
obj ect of the present invention is to provide novel benzoheterocyclic
conpounds of the fornmula [1] and salts thereof which have excell ent
antimcrobial activity and excell ent absorbability. Another object of the
i nvention | o) / i c LL) At al Al

active i noed e o e RS PSPl S Pef EapOinSEThe B bl 2y 7O
accept abl eagalit depeveoivesd e htes fosaliab:for the treatnment of various

i nfectious di seases. These and other objects of the invention will be
apparent to persons skilled ith th® art fromthe foll ow ng description. -
5 Detailed Description of S rent cppgThe novel benzoheterocyclic
conpounds of the present i pve the fornmula [1] as nentioned above
and i nclude pharnaceuti cal Iy tept &bl e salts thereof. In the

specification, the term"g atont’ includes fluorine, chlorine,

brom ne or iodine atom Tt erm "Ja cycl opropyl which may be substituted by
1 to 3 of substituents selected fAO0mthe group consisting of a (lower)

al kyl and a hal ogen atoni includesS cycl opropyl which may be substituted by
i to 3 of shbseihurnis sepecivttdd @ LUneuBEeIPuEEBSHGEBYi@inQ1SbEAI ght
chain or branched chain O -C6 al kyl and a hal ogen atom such as

cycl opr opypip2rakioyd- 1- cycl opropyl, 2-chloro-1-cycl opropyl,

2- brono- 1cycl opropyl, 2-iodo-1-cycl opropyl, 2,2-dichloro-lgxclopropyl,
2,2-dibronn-l-cyclopW@p?ﬁ95@ﬁQLQ}QQ¥Q§RPOXGCI§}QEébvép}b9'dl ydro-4-
2-met hyl - 1- cycl opr |, . 2-ethyl -1-cycl.qpr,opyl, . 2-propyl-1-cycl opropyl,

2 but y1 - 1. CFORURBI S Re- 3 RTINS e Bpgtvas SkBR, PE1 EBGCFORRBAGE

2, 2-di et hyl - 1cycl opropyl, 2, 3-dimgthyl-1-cycl opropyl,
2,2,3-trinmethyl-21cycl opropyl, 2-fljuoraqg-3-nethyl-1-cycl opropyl,

2, 2-di et hyl - 1cycl opropyl, 2- Hyl-l-cyclopropyl, and the |ike.
The term"a (lower) alkyl" i traight chain or branched chain Cl-C6
al kyl, such as nethyl, ethyl; w4, isopropyl, butyl, tent-butyl, pentyl,
hexyl; etc. The term"a 5- to 9-nqq?ered saturated or unsaturated

het erocyclic ring which may be sulitituted" - 6 denotes a 5- to

9- menber ed satur.ated or ynsaturated .heterqcyclic. rin i ch b
substituteﬁ%ﬁfeén(goméﬁ)83"§kl&ﬁ?l?f éVo§I§§I99518Hgﬁ$9 FPB%E¥$“§FQyI in
whi ch phengl. bl y t d by a | ower al koxy, vitro or amno; a
phenyl mhi?hmﬁgggggasﬁgg?§€§?ég&g§ﬁa hal ogen atom or a (|l ower) al kyl
optional 'y substitutedsbypdtént 3 ofsd\alsegansatiodss a-AMindyl-cgcibover)

al kyl having 1 to 3 substituents selected fromthe group consisting of
hydr oxy, amprapyde 3wiqudholhye beashigtliitcutaed dbdeaifboiery afkghe a (I ower)

al kanoyl, a cycloal kyl or a (lower) al koxycarbonyl, a (lower) al koxy and a
hal ogen at &®*™1@:ower) al kynyl; a (|l ower) al kanoyl which may be
substituted by 1 to 7 of hal ogen atons; a (lower) al kenyl carbonyl having 1
to 3 substituents selected fromt % up consisting of a hal ogen atom and
a carboxy; a (lower) al kBxycarks YOHni nocar bonyl which may be
substituted by a (Il ower) al enyl (1 ower) al koxycar bonyl ; an

ami no( | ower) al kanoyl whtch /Ra sstituted by a

phenyl(lomer)alkoxycarbéhyl; ; (;EE:r) al koxycar bonyl (1 ower)al kyl; a

carboxy(l ower)al kyl ; aR“ani | i hocayRonyl (I ower)al kyl ; an am no which may be
substituted by "a (Il ower) al kyF, enyl (1 ower)al kyl, a (I ower)
alkoxycarbogyl Qr al(loger) alkaqggl; hydr.oxy;- a (|l ower) al kyl sul fonyl
whi ch” may BEeSGI R ufBE By are oeafhisubatddares: 6fs unghpsditgéeda
2(5H)-fura whi ch S tituted 1 or f hal ogen .at |
sulfo(lomegggﬁﬁylf&oyg?xagg¥o§£r l%ﬁl&%&é¥£§r(ﬁgﬁér At R8h P;fgrﬁggogen
atom a  (JOmen®dRROKELOEYocfc Pi®X0inky 3- di oxol enenet hyl whi ch nay be
substituted by phenyl or a (lower) al kyl; a cycl oal kyl am no; a

2- 0x0- 1, 3-di oxol enenet hyl am no whi ch may be substituted by phenyl or a
(lower) alkyl; a (lower) alkylthio; or thio,



and includes nore specifically 5- to 9-nenbered saturated or unsaturated
het erocyclic rings which my be substituted by 1 to 3 of substituents
selected fromthe group consisting of a straight chain or branched chain

G -C6 al kyl; a C3-C8 cycloal kyl; a phenyl al kyl in which phenyl ring may be
substituted by a straight chain or branched chain Cl-C6 al koxy, nitro or
am no and the alkyl noiety is a straight chain or branched chain O -C6

al kyl ; a phenyl in which phenyl ring T#y be substituted by a hal ogen atom
or by a straight chain or branched chain Cl1-C6 al kyl which may be
substituted by 1 to 3 of hal ogen atons; a pyridyl; an am no which may be
substituted by 1 or 2 substituents selected fromthe group consiting of
hydroxy, a straight chain or branched chain d-C6 al kyl, a straight or
branched chain C C6 pékgiry|paten€386$309Cchvatkydeand-ay Sildpridpiti-chai n or
branched chain (d -C6)al koxy-carbonyl; a straight chain or branched chain
d - C6 al kypipavaninil tdilgydfoquilrstliineenasbery kit eak ¥d ode it ihea tgirvaep of
consisting of a straight chain or branched chain Cl-C6 al koxy group and a
hal ogen at®fd¢ Hosmwlkaght chain or branched chain C2-C6 al kynyl; a straight
chain or branched chain C-C6 al kghoyl which may be _ g _ substituted by
1 to 7 of halogen atons; a straig chai npor branched chain

(CzZ- C6) al kenyl - car bonyl I ¢OPRt 0 3 of hal ogen atons or carboxy;
a straight chain or br anched CH in d - C6) al koxy-carbonyl; an am nocar bonyl
whi ch may be substituteth\b a straight chain or branched chain

G -C6 al kyl group; r-phenyl al koxygar bonyl in which al koxy noiety is a
straight chain or bra d chain - C6. al koxy; a straight chain or branched
chain C2-C6 ami noal kanoyl which be substituted by a 1

phenyl al kowheaebang| i nHniethyl k ©fy Pmoilér9 (05 anine kikgnzyhaiki drs B anched
chain O -C6 al koxy; an al koxycarbonyl al kyl in which al koxXy and al kyl

moi eti es aPé %PWE%gﬂ%kﬁkajﬁP ¥ orafched «cREFRYEY - C6 al koxy and al kyl ,

respectively; a carb ] is l.kyl , 0Di is.a s i gh ain or
branched chain CI-CB§g¥§¥%? %ﬁﬂﬁ%.‘%ﬁ&%QrﬁoH§F§f§§¥éf%§x&ﬁé§§f§ %ﬁ% noi ety
is a strai giteahaiAy@folh BR6TEE AiNoxG1iE0a8L EYder fPa @IN4Y WU chdmy be
substituted by 1 or 2 of a straight chain or branched chain C-C6 al kyl, a
phenyl al ky8isplebedhial &yhermmaiy litexraturasght chain or branched chain

A -C6 alkyl, a straight chain or branched chain (C -C6)al koxy-carbonyl, or
a straight chain or Bpef¢eed Erse kopwas likraatyres hdelrexly ; dksekass ght
chain or branched chai.n Cl: C6 al%ylsulfonyl_mhich may be substituted by 1

to 3 of haPBYeRCRPBHEY BRAYHAY | ;3 Lk¥) SHPEEL tULPBRE WTRPS HedPhe

substituted by 1 or grggfhgéggpﬂ!ﬁkgpgﬁ %gguklggig¥$nin whi ch al kyl noiety
is a straight chain = : 0; a straight chain

_ g _ or branched chghp &B4&6t dK®t¥e predlehdl JhlefbPbR 95 B FPEeherachai n
C2-C6 al kenyl; a hal ogen atom a straight chain or branched chain C2-C6

al kanoyl oxynpvelCBeb2obytkpat kyl fan cupoansiisr afgbhe charmubs bX hnadded chai n
C1-C6 al kylthio; thio; a 2oxo-1, 3-di oxol enenet hyl which may be substituted,
by phenyl 6&al&ssthgrghf whafh baverexneidenthanhimicoshi&d/| ackivi bty
20x0- 1, 3-di oxol enenet hyl am no, whj ch may be substjtuted by phenyl or a
strai ght cR& ne5Fegﬁ§ﬁ hahserhih Bityes” Anghher QBéﬁCSS?Pfﬁﬁéexanple,

pi per azi nyl, i_peri di.ny | dj is azl . hol i no,

bt omor pholirigameoyd Bk BYREat G Wiy iR BEL Ebfitbe EPOR

1, 4-di azabicghtaQlnind @kNaRaReHivé . i ddY UGl £BRpAuAA df the formula

t hi onor phol i no4, 4-di"oxi de, pyrazolidinyl, hexahydropyridazinyl, pyridyl,

t hi azol i di nyl], o2- Ghiphatmapedazodlty dcept-abie- $albi daéekofli which is

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

4- et hyl - 1- pisgdiudzifioyl the- prepyrent pphetardons infectboug| dispapesazi nyl ,
4-pentyl - 1- pi perazi nyl ., 4-hexyl - 1pi perazi nyl, 3-nethyl-1-piperaziny

3, 4 di et nyIRSEs, AR REPRF) Ob2¢8EE oR A - .Vﬁ"ﬁépazm%,%e abpaféntVts
2,4,5-trinmethyl - 1-piReraz Ayl 4. 5-2rimethyle- 1+ Ri azi ‘.

S ethyl - 1 pengers RATEE BX cnd, e ol s reh BLEREeaL Bk Lot on.

2-n- butyl - 5-met hyl - 1pi perazi nyl, 2-pentyl -5-hexyl -1-pi perazi nyl,
4-fornyl - 1pi perazi nyl, 4-acetyl-1-piperazinyl, 4-propionyl-1-piperazinyl,
4- butyryl - 1- pi perazi nyl, 4-pentanoyl -1-pi perazinyl,

4- hexanoyl - 1- pi perazinyl, 4-(a,a,a-trifluoroacetyl)-1pi perazinyl,
4-(s,s,s-trifluoro-a,a-difluoropropionyl)-1 - 10 piperazinyl,
9-(r,Y,Y-trifluoro-~,~-difluoro-a, a-difluorobutyryl.)-1-piperazinyl,

4- (a, a-di chl oroacetyl)- 1-pi perazinyl, 4-(a-bronpacetyl)-1-piperazinyl,

4- (a-iodoacetyl)-1pi perazinyl, 4-(s-fluoropropionyl)-1-piperazinyl, 4-(s f
| uor o- a- f | uor opr opi onyl ) - 1- pi perazi nyl, 4-(6-fl uorohexanoyl) - 1-pi perazinyl,

.




propyl sul f onyl - 1- pi perazi nyl, 4-n-butyl sul fonyl -1-pi perazi nyl,
tyl sul fonyl - 1- pi perazi nyl, 4-hexyl sul fonyl - 1pi perazinyl,
i f1 uoronet hyl sul fonyl - 1- pi perazi nyl,
| uor oet hyl sul fonyl ) - 1- pi per azi nyl ,
f | uor opropyl sul fonyl ) - 1- plpera2|nyl
4,4-trifluorobutyl sul fonyl)- 1p|pera2|nyl 4-sul fonyl - 1- pi per azi nyl
ht hal i d- 3-yl ) - 1pi per azi nyl 5
, 4-di br ono- 2(5H) - f ur anon- 5-yl ) - 1- pi per azi nyl
, 4-di chl or 0- 2(5H) - f uYanon- 5-yl ) - 1- pi per azi nyl ,
5H) - f uranon- 5-yl ) - 1- pi perazi nyl
chl oro- 2(5H) f uranon-5-yl ) - 1- plpera2|nyl 4-fornyl - 3-met hyl - 1- pi perazin
4- acetyl - 3- ethy1nébayn@ar@@gayhptﬂoacgfyﬂhé%jnuénﬂroh pi per azi nyl,
- met hyl - 3- hydr oxynet hyT - I- pi perazi nyl; 3hydr oxymet hyl - 1- pi per azi nyl ,
- et hyl - 3- (2- hydr oxyitehylopelpbpezahe byt ocPeX i3 ydpoudsopfl xhe- pi perazi nyl,
-met hyl - 2(4- hydr oxybut yl ) - 1- pi per azi ny
- et hyl - 3-RIBRIR oWy ithn) Daﬁﬁpéhazfﬂme1% (6} e mentiengd) abogeper azi nyl
- (4net hox nz - pi_per azi 4- ( 3- et hox benzyl) lplpera2|nyl
-(2- propd%yﬁéﬁﬁﬁi éﬁ. ﬁiﬂ%&f?ﬁ&Falﬁy(ﬁp?ﬁﬁﬁ hesepérazi nyl |
4- ( 3- pent yl oxybenzyl Is 2- hen ) pi ra2|nyl,
4- (4ni trobenzyl ) - 1_pﬁpé$%£% %%l@ic?glﬂﬁfrgﬁgnzfﬁ¥ é%ﬁ@ é?lﬁ@ﬁ

4- (4- am nofeirydds leRI8MRE1 B orénk?- a%rmp.b@wh)od%meowt%l nyl,
4-cycl opropyl - 1- pi perazi nyl, 4- cyclobutyl 1pi pe~azi nyl,

4-cycl opentyl - 1- pi parmalmydm “4- cychopeapyl lyh et aﬂay"l)de, substituted
4-cycl oheptyl - 1- pi perazi nyl, 4-cycl ooctyl - 1pi perazi nyl,

4-phenyl - Ibyi betaz3 rof suzbﬁ(mtuleu@mgnéﬁytgd 1from tie griquer s;,@nnylstmg

4- ( 3- bronopheny| i perazinyl, 4-(2- chlorophenyl ).- 1- pi per azi nyi ,
4- (4- lodOpfﬁgrPylsqu é’r]é‘#lny?l“d A P&P@Bﬁ?li‘) |1)nqh1ﬂe§ercaﬂlmropyl

4- ( 3- et hyl I |per I prop razi.n
4- (4-n-but q¥lﬂ plpegéfgﬁﬁﬁd 29 é %%n¥y$€ ¢%gsfkg%ﬁ%§ Pg}eﬁﬁFd
4-(2- hexylplt@,{ay.i 'ﬁﬁr&ﬁisméltlné ()é F\réué' t@tfmét{yu]oh)ernﬂr)an%hed
pi per azi nyl chl or oet hyl j phenylj - 1- pI per azi ny
4] 2- (3, 3- dtﬂﬂﬁﬂﬂﬂp:[-ﬁpé’@]p&ﬁﬂ)&ln]d— L papeyadni &¥dbm, such as cyclopropyl,
4-[4-(4-chl orobutyl)phenylj-1-piperazinyl, 4-hydroxynethyl-1-piperazinyl,
2- hydr oyt ugr 9=l=qy papropntl,, 24chlohgdl oxyplenndpyllpiZrdramomyli-,

chl or opr ylg 1- pi perazinyl (brompmet h 1- pi per.azi nyl,

fl uor%%‘ﬂ'&? BYh pgr‘étq%}l'cyﬁflﬂ’%ﬂ%}ob%:ti//T‘;lqh][ﬁ%rlam nyl ,

3-

2-

> 2 oo rSPEieHE %131 P Al oo Ry E b FOb P { o e B Y Ly
r2n nomet by éxéppwfi a21wébhﬁ-(13c%%b%9ﬂ1 n@DéaﬁyiJIJcﬁ%@%{ D AR
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et hyl am noet hy 1" pi perazi nyl", 4= (4= propyl am nobut ¥ a2|nyl

5-n buty-l-pﬂbmpemwd]:dpﬂbggﬂl aZZI-Ib)b|ty141(—5y@Ec5§ﬁ’dp7!m Nohegertyil-1-
erazi nyl, 4-(N—nethy|-N—ethyIaninonethyl)-l-piperazinyl,

N—nethytY&l@PO@gYhni2mhﬁxyﬁﬁnﬂqu&opepazlny2 -dimethyl-1-

2di et hyl anmi noet hyl ) azinyl, 4-(methoxyneth 1p|pera2|nyl
et hoxynEYﬁW?rQP%ere? ﬁwetlwlcﬂ-ﬁwsgepyeph t)24 ng -1=

-(
-(
-(
-(
-(
-a
-(
- (
ip
-(
{
E%ﬁg%;f%ﬁ DX SRy N P EER SéfZIL]%-y et Rtk e IRt - 12 e 'F%r}} %:1'
E) p gygyclo iLg yi; pﬁ-p(ﬁé@fi)l ﬁ-ﬂr?er%ﬁ(ya QUE QYJD% (ﬂngiP .{r?d_‘ the 1ike.
E
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-d
-p
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3-butynyT) lplpera2|nyl opy 1- pi per azi nyl,
2penty' nyl ) - 1- pi per@zt éuwm , "a4 ((M»yaykyﬂ PhoBlid@ds ¥t raight chain
et hynyl - 1-p, i perazi nyl, 4-vinyl-1-piperazinyl, 4-allyl-1piperazinyl,

2- butenyr)bn_apcbedaxzmmym Cﬂ-qgailm@nys)xcmpapematzmmy} ethyl,
1-nethy|a|%¥l) 1-pi perazinyl, 4-(2 pentenyl)-1- g £era2|

2- hexenPFPPYlpi p@ BE‘PPDH Butsdy1 tpﬁrp?eP&EV yl PeBL¥ko- r1’3’&)‘1%@r‘E’dtz‘f'nyI

x0- 3- met hyl - 1pi perazi di et h era

2-pyridyl)-1pi perg%a d(?;’ pytﬁ 3y - %8 ge?ﬁ %éd ot

4- pyr'thLalQEH@ééZhQVézoé&é¥¥éﬁyﬁﬁﬂ BhDEEQZbQYéubstltuted"

i met hyl am nocar bonyl - 1- pi per azi nyl,” 4- ethylanlnocarbonyl 1- pi perazi nyl,
ropyl am nocar bonyl - 1- pi per azi nyl 4- but yl am nocar bonyl - 1pi per azi nyl ,
entylaninocarbonyl-l-piperazinyI, 4-hexy|aninocarbonyl-l-piperazinyI,
i et hyl am nocar bonyl - 1pi per azi nyl ,
- (N- et hyl - N- propyl am nocar bonyl ) - 1pi perazi nyl

- met hoxycar bonyl - 1- pi perazi nyl, 4-ethoxycarbonyl - 1- pi perazi nyl,
- propoxycar bonyl - 1- pi perazi nyl, 4tert-butoxycarbonyl - 1-pi perazinyl,
pentyloxycarbonyl lplpera2|nyl 4- hexyl oxycar bonyl - 1- pi per azi nyl ,

o I T T e .
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- propyl)-1-piperidinyl, 9-('4-phenylbutyl)-1-piperidinyl, 4

(5- phenyl pentyl)-1-piperidinyl, 4-(6-phenyl hexyl)- 1p|per|d|nyl

4- hydr oxy- 1- pi peri di nyl, 3- hydroxy 1- pi peridinyl, 2- hydroxy plperldlnyl
4- am no- 1- pi peridinyl, 3-am nol-piperidinyl, 2-am no-1-piperidinyl,

4- di met hyl am no- 1pi peri di nyl, 4-nethy|anino-1-piperidinyI,

3-et hyl am no- 1pi peridi nyl, 2-propyl am no-1-pi peridinyl,

4-n-but yl anm no- 1pi peri di nyl, 3-pentytFafi no-1-piperidinyl,

4- hexyl am no- 1pi peri di nyl, 3-di‘et hyl am no-1- pi peri di nyl,

4- (N- et hyl - Npr opyl am no) - 1- pi peri di nyl, 4-carbanoyl - 1-pi peri di nyl,

3car banoyl - 1- pi peri di nyl, 3,5-dinethyl-1-piperidinyl,

2, 5di net hyl - 1- pi peri di nyl, 4-oxo-1-piperidinyl, 3-oxo-1piperidinyl,

3- hydr oxydénBYeEOki gi-nyb., o 3nébafsd- Mmdtle@ %\el undal¥%dBexy- 1-pyrrol i dinyl
2-am no-1-pyrrolidinyl, 3nmethylam no-1-pyrrolidinyl, .

3- di net hyhatrenoc¥epytr oingh Wyich dnf yd astibae-ikupyedr ekl di (¥bwer)

3- propyl am no- 1-pyrrolidinyl, 2-n-butylam no-1-pyrrolidinyl,

3-pentyl apitkyli- ﬁyﬁvelpélhylg 2- wngndkuﬁhﬂyer)p?ﬂkwﬂidhnyh;ch phenyl

3-di ethyl am no-1-pyrroljidin 3- (N-nmet hyl - N-propyl am no) - 1- pyrrol i di nyl,
2- (N-et hyF+Rgnmay. %FSS“B§F§€%$¢tuY]?[ﬁﬂWﬁﬂ|@% ﬂ%Wﬁ nitro or amino; a
3-acetyl a e lidin on m no- rroI di nyl ,

2-butyryl gh SELLle')4 roﬁ“i’&%@lsags%gﬂf%#o&yaﬁ ﬁ‘é‘l 5y F&Pf“dgﬁyf‘,

2- hexanoyl 1 I I PYLr §l ¢

2-(2- hydroggg?ﬁgl?¥&ygy?ggpgg?%€¥hy gg?g?ggﬁyb p?o%y 3 %?pggég?eainyl

2- (4- hydr axphetyh) prpgyI ol & di Dother B- a(ﬁc_',hy(ﬂ{a@ﬂ)@eflt ytb) 31pubsek tdeRyk.

3- (6-hydroxyhexyl)-1-pyrrolidinyl, 3-amno met hyl - 1- pyrrolidinyl,

-(2- anln@@ﬂhytﬁdlfpymrbhedgnqmp ébwéhsnmn@opwommdrokypyanohmﬂnoyI

4- anlnobut% lpyrrolidin (5-am nopentyl)-1-pyrrolidinyl,
6ani noHB§ )mﬁypéﬁrSPPﬂthvte@ ?Y&ﬂfﬁﬂQﬂﬁfﬁoﬁéﬁﬁ}l)alﬁ}PWEFDdlnyI

2- et hyl h di
cpr opy PRRBRepd! FYELNSI R of i (over) adkoxyearbonyl, a

-(
-(
E
4-n-b 1;
D GBI 4R A o o (o) stiom o
6-
(N
- (N

hexyl qroRergxyhkanopyr ﬁﬂiblﬁilxﬁé@l’ bé dulig@ithdeampyonelByh) depyrrol i di nyl,
met hyl - N- et hyl am nonet hyl ) - 1pyrrol i di nyl,

et hy hallogebutgbas; nanmeloyeéy ) lahyenydldatibolyl having 1 to 3

t hyl am nomet hyl - 4- met hyl - 1- pyrrol i di nyl

t hyl aﬁnuﬁﬁﬁéttﬁypté ﬁﬁbe%eq gy@motwuqmup consisting of a halogen

t

t Eg: :gt%gl é} ¥8f23%%: ?lg: ﬂﬁ%?ﬁ) alkoxycarbonyl; an

met hyl a gh r ol
! el fhiy SIS EnInBYT 50! S MM tuted by o (1ower) alevl; 2

I~~~ 1

-ne
-ne
-ne
I'TE
-ne

- et hyl amphemgiiowérghlkbx}extbOhy U} Nl .amino(lower)alkanoyl which
- propyl am nonet hyl - 2- propyl - 1- pyrrol i di nyl,
n_
-p

buﬂyWa@EnGMththZEﬂlhpr@ ﬂhﬁmylCﬂouhdndlkoxycarbonyl; a
entylanlnoneth | -2-n-buty f yrrolidinyl,
- hexyl ami rl@n'@trﬁyﬁlis@nwsﬂébgnnw ov

- propyl am_no- 2-¢ idin -
4-n-but yl &% /8- %1ﬁ8§9FbT“§¥ﬂ58V?H?%§¥Y13 ?ﬁn#%ﬂ%ﬂﬁ%ﬂ&gﬁeﬁﬁylbf—pyrrolidinyI,
3- hexyl am el Q50 yr n t i i nyl,
4- et hyl - 1s%%ﬁ§p|p§%gZP% P (Z8L ;I¥ ¥ gn&%ﬁ%&?QA' Qﬁ%ﬂ)&%&@i 5
4-n- butyl11o@@ﬁqpbﬂ&b&&bﬁYbonéDGBFYA %I$WEE¥NJ¥MéﬁeyTW hydroxy; a
4- hexyl - 1- honopi per azi nyl, 4fornyl -1-honopi per azi nyl,
4-acetyl - ﬂihonﬁpipdkaibnytpnglpwbpcbnwaydeuxunnqmﬁuxadmuy,1 to 3 of

ea)a@ﬁyl, a carboxy(lower)alkyl;

4-pbutyryl - 1- honDplperaZ|n% 4 pentano I-l honDplperaZ|nyI

4- hexanoyla%°ﬁ@ﬁoﬁ|§@FaZP §ha12dﬁétﬁy¥ reSuRRansH ik ZV?Y be

2- et hyl - r I-1 hexa drop r.i

2-n-buty| exa tﬁﬁo% rldéfyF og 5%? F1 124 dﬁééfﬁf)alkyl

2- hexyl - 1Qg%ah dr a f r opVy i
2-acetyl 1- hexaﬁ&é?@%&fﬁdgg§oxg2 gr %%%@rﬁﬁﬁﬂxﬁhhyé{ggéTl gz?ﬁ?m' a

2but yryl - 1- hexahydr opyri dazyl, 2-pentanoyl -1-hexahydropyri dazyl,
2-hexanoy|-1-hexahydropyridazy|, 2- et hyl - 1pyrazol i di nyl,

2-et hyl -1-pyrazolidinyl, 2-propyl-1pyrazolidinyl,

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

2- hexyl -1-pyrazol i dinyl, 2-fornyl-1pyrazolidinyl, 2-acetyl-1-pyrazolidinyl,
2- propi onyl - 1pyrazolidinyl, 2-butyryl-1-pyrazolidinyl,
2 pentanoyl lpyrazolldlnyl 2 hexanoyl 1 pyrazolldlnyl

o, [ I



pi perazinyl, 3-(6-acetyl am nohexyl)-1-pyrrolidinyl, 4-(N

acetyl - N-et hyl am no) net hyl - 1- pi per azi nyl

4- (N-cycl opropyl N-acet yl am no) net hyl - 1- pyrrol i di nyl,

4- (et hoxycar bonyl am nonet hyl ) - 1- pi per azi nyl ,

4- (2- et hoxycar bonyl am noet hyl ) 1- pi peri di nyl ,
3-(3-propoxycar bonyl am nopr opyl ) nor phol i no,

3- (4- pent yl oxycar bonyl ani nobut yl ) - 1- pyfrol i di nyl ,

3- (5hexyl oxycar bonyl am nopentyl ) -1-pyrrolidinyl,

4- (6-t-but oxycar bonyl am nohexyl ) - 1- pi per azi nyl ,

3-(N-t-but oxycar bonyl - Net hyl am nonet hyl ) - 1- pyrrolidi nyl,
3-(N-t-butoxycarbonyl-N - 20 nethylam nonet hyl)-1-pyrrolidinyl,

3- (Nt - but@ew@anbaniklandgyekopr apytexe o/ BidiWxbi énppetAY L dbRVER may

4- (N- met hoxycar bonyl - N- cycl opr opyl am nonet hyl ) - 1- pi perazi nyl and

4- ( Npr oposbec antbartyjiltutedy blyopbeny Ao noaret Yoper-) Lapkpéri di nyl . The term "a 5-
to 9-nmenbered saturated or unsaturated_ heterocyclic ring which may be
subst i t ut &¥clfadk vilgainges at Recypolipd rdimxedenedgtbylamenporhiifa: may Ra -N N

- Rb R in Rg . i I kyl , i s hyd

atom & (1Pt ed oy BRERT L aPkahopoued KT | Bubt FFRYI or o

Z'OXO'l’3&¥é¥$¥6¥gﬂmﬁh¥%ighiCh is substituted by a (lower) alkyl, and RC
0

i s hydrogen mor a (l'ower) alkyl; the group representéed by the fornula:

Rd -N O ~RmavheiQivadzd niosehg?eegerﬂc@ip,msr t? O-AvRberabkybtupRde&eot S
hydrogen atomor a (lower) alkyl; the group represented by the fornula: Rf

-N RO whenamisatfratedmeariroeyefiichr imys behiumb siayt beedubygtitoted by 1
substituents selected fromthe group consiting of a (-Iower) - 21 al kyl
and a (| ovka )3 sk pupsdridaepits selached no(amvidre) gireyp aRnehstrbpgbef a
substituted Qy r 2 substituents selected fromthe group consisting of a

1
(1 ower) al$&A iaﬁYtFofh(qid\/\é’r’) bIRRGRGEaF IR ICL Ry ALkKydr8gEa~G8omor a
101 2 80 0K ARDS U LB B, = P0r i

i s hydroge 0 ) ydroxy, a
hal ogen atQBf; Qited ¥ RseiraiBREr e8LIN B0 BRIhcReE BWRLN &l kky; and the

ke alkoxy, nitro or amino and the alkyl moiety is a straight
chain or branched chain C,-Cg alkyl; a phenyl in which
phenyl ring may be substituted by a halogen atom or by a
straight chain or branched chain C;-Cg alkyl which may be
substituted by 1 to 3 of halogen atoms; a pyridyl; an amino
which may be substituted by 1 or 2 substituents selected
from the group consiting of hydroxy, a straight chain or
branched chain C,-C¢ alkyl, a straight or branched chain C;-
Cg alkanoyl, a C3-Cg cycloalkyl and a straight chain or
branched chain (C,-Cg)alkoxy-carbonyl; a straight chain or
branched chain C;-Cg alkyl having 1 to 3 of substituents
selected from the group consisting of a straight chain or
branched chain C,-C,¢ 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



The term "a cycl oal kyl" includes C3-C8 cycl oal kyl such as cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. The term™"a
phenyl (lower) al kyl in which phenyl ring nay be substituted by a (Il ower)

al koxy, nitro or am no" includes phenylal kyl in which phenyl ring may be
substituted by a straight chain or branched chain Cl-C6 al koxy, vitro or

am no and the alkyl noiety is a stralght chain or branched chain Cl-C6

al kyl , such as benzyl, 2-phenylethyl, 8 phenyl et hyl , 3-phenyl propyl,

4- phenyl butyl , 1,1-dinethyl-2-pheny|ethy| 5- phenylpentyl, 6-pheny|hexy|,

2- met hyl - 3- phenyl propyl, 4-nethoxybenzyl, 3-ethoxybenzyl, 2-propoxybenzyl,
4n- bu~oxybenzyl , 3-pentyl oxybenzyl, 2-hexyl oxybenzyl, 4nitrobenzyl,
3-nitrobenzyl, 4-am nobenzyl, 2-am nobenzyl, 2(4-nmethoxyphenyl)ethyl,

1- ( 3- et hoxsnphenityeedyby B-{R2 7 of Ralogeapexgpienyl|sprapyht chain or

4- (4- n- but oxyphenyl ) butyl, 5-(2 nitrophenyl)pentyl or

6- ( 3- am nopheRGihghexfain erncaq)mlk@nprﬂeﬁgrbmvbhsm?tbbuwbshy tlutted oy a
hal ogen atomor_a (lower) al kyl which may be substltuted by 1 to 3 of

hal ogen at®tsha}9g ‘Eld%%o e?ﬂlcqrr]?qm'cﬁ ﬁﬁéﬂﬂrﬁ Flﬁ'@a%yobeb%th uted by a

hal ogen at gm or s h anch |n I |ch may
be substltﬁ?e P()'(lay é?iﬁ dén Poﬁglggﬁ%ﬁ %pyggenl?h e

4-f1 UOfOph&E‘b’an@uPé@n?PhPWJ 2 %ecfal grtqafi mfl chélh ﬂ éwéhe chain

4-nethy|pheny| 3- et hylphenyl , 2-propy|p uty pheny

3-pentyl phe 21 REX Y4 phepy | a Ifhetrfglfalmt@w&atbyhpbenulwhlch alkoxy

3-(2chl oroe hy?)phenyl 2- (3, 3-di bronmopr opyl ) phenyl ,

4- (4chl or oboigty phenyl $tt3a1(<5w cdtmento)tl Puhenhked 4hé8nf<tyo¢phaawsm9memyl

2 (1,2,2-trifluoroethyl)phenyl or 4-(2,2, 2tr|fluoroethgl)phenyl The term
"a (Iomer)séFRyghhaﬁhﬁbnlofcPE?Qﬁh%ﬂJG?PHPU@QF§65EPEE?% k??@#ﬁtWﬂ? &Jt oup
consi sting_of h dr o n_am,no whi.ch be substituted b

SRyl (hoRePy SRRAnLEREE R A By é#(oéyeﬁzs@g?yfamo%’cﬁ?baoﬁwﬁa

(1 oner) al ndsa, h at t t in anched
chai n O - COLFED) ‘gﬁa\/i%qg:;p%ﬁgh i Eﬁj BeghcRe8! bRAIA! cEPES T Blody ‘g7 oup
COHSIStIngaﬂfabkdk9é¥rb§ﬂyfﬁﬂwyl\MH<HhﬂB%Vahﬁo§9b§hatHl%ﬁlbﬁoﬂe@Ieg
substituents seleacted fromthe group consisting of a straight chain or

br anched chaensﬁiaiﬁhalky&;nepstbmaqﬁﬁed:haannoclbcgnahkdxyhamm Alle YD,

al kanoyl, a C3-C8 cycloal kyl and a straight 23 chain or branched chain
(O - CB) al kBRSPEGERBRYY & @@?Q@{ﬂﬂlkﬂﬁnhﬁ ohishaAdhEd BRAAEAY GIS G5 al koxy and

a hal ogen ato ch, as roxymet.h o ye | . 1-hyroxyethyl,

Shyar ovypr B5SFRERTBRAERy B BT AR AN ay s BLKYF oRPrERpTineY

3-chl oropr t byl I e |+ 4GHhl Qr 3= ropentyl,

2, 3- dICh|O?§ gg?P&gﬂpg?2?¥| ﬁﬁﬁoetﬁ§|?&%%ﬁﬁ% E%rgnngnghgnfﬁéﬁgtﬁp

2- am noet hgkanchédahaeat bylc %mmmmM1yn$W%ﬂoﬁHQYBe 5ua§rwopentyl 6

am nohexyl, 3- dlnethylanlnopr%pyl 2- et hyl am noet hyl , 4propyl am nobutyl,

5-n- butylanuheﬂebyyu ob- peofy&amtmsigh@ﬂqhanm:bylbmanoheﬂhyhaln Cy-Cg¢

di et hyl am nonet hyl ropyl am noet hyl, 1-di-n-butyl am noet hyl,

3- d|pentylé%ﬁﬁéprép?henxgél Eky}%ﬂthﬂhﬂ%ﬂklem@éﬁﬁyllN—étﬁ?FéﬁGhbnethyl
N- net hyl

3-but oxypr%ﬁ‘l‘ 5% (r‘)iggtF%bﬁﬁ'b Oéi’@?ﬁ’wﬁe%ﬂgg%t ﬁgi%ggoxyet hyl,
DI OPOXY It g nbhBLNEKKEHNY Ly -2 NE QKYEk iy . OLIY LAL0RTEh BY bnain

acet yl am nonet hyl, 2-propan ut'yryl am nopf

4- pent anoy bambRahiengk, cﬁhexac?y%?mmwly,l 1hy@'raf3@ty|aa@t@ﬁh@!i¥| chain
propanoyl am nonet hyl , 1-acetylant noet hyl, 2-hexanoyl am noet hyl ,

N- acet yl N- et bylaawhednehbyh, Chkegeaykyl¢umﬂqdyNHMMthtmyb be
N-acetyl N-cycl opropyl am nonet hyl , N, N-di cycl opropyl am nonet hy
cyclopropyﬁ&#ﬁﬁdﬁ@ﬁﬁﬁlbYZlcyelgb@fym%&ﬁgﬁﬂﬂQEﬂms'BP@ﬁéﬁdﬁéﬁb arPéﬁFhopropyl

1- cycl opropyl am noet hy yel opro hyl p
4-cyc|ohex&‘éﬁ?ﬁ@ﬁuﬁ?ﬁ°h5m8§c$8 b?€¥ Hﬁggﬁi °r6gtfgléég¥§F8ninohexyl,
N'”Ethyl'Natoms, a sulfoalkyl in which alkyl moiety is a straight

chain or branched chain Cy-Cg alkyl; oxo; a straight chain



- 24 cycl opropyl am nonet hyl , N-et hyl - N-cycl opr opyl am nonet hyl ,

nmet hoxycar bonyl am nonet hyl , 2-et hoxycar bonyl am noet hyl ,
3propoxycar bonyl am nopropyl, 9-t-butoxycarbonyl am nobutyl,

Spent yl oxycar bonyl am nopentyl, 6-hexyl oxycarbonyl am nohexyl ,

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

1-t-but oxycar bonyl am noet hyl, N-t- butoxycarbonyl N-nethylanlnonethyl

N-t - but oxycar bonyl - N—ethylanlnonethyr 8r Nt --

but oxycar bonyl - N-cycl opropyl am nonmet hyl. The term "a (| ower) al kanoyl which
may be substituted by 1 to 7 of hal ogen atons” includes a straight chain or
branched chain Cl-C6 al kanoyl which may be substituted by 1 to 7 of hal ogen
atons, such as fornyl, acetyl, propionyl, butyryl, pentanoyl, hexanoyl,

a,a, a-trigs mmbhasn%f-c rafkewy 0-2, fodi fdﬂtorc%rlqp'oqnvblranxthY

trifluoro-s.s-difluoro-a,a-difluorobutyryl, a,a-dichloroacetyl,

- bronpacetgthaim- cpdlgaaekyhyls &| hal opempa ooty ,a dredrghta-chladar epr opi onyl ,

6 quorohexanoyI or 4-chl oropentanoyl, 3,3,3-trifluoropropionyl. The term
"a (| ower)beanehgd chaon¢h- ﬁevahlgalloybowsLﬁoslg-therqystlsD@Ilémleduhporrat he

gr oup con5|st| éhfﬁ a .hal ogen atom and a carboxy" includes a straight chain

or branchedt Tt (B2i8sP4 Réﬂf}?h%%r%’y'? ffen U niE M ogf thdRst At dant s
| ected f | f.a t~~ , h
selected Trom{ {;focﬂ] eﬁgﬂ ingg)?%hcr}#% e atyllrpuate% By Phenyly: SUC

as 3-carboxyacr car roacr

3- car boxy- gy 35 di ¥ rqmcexhwl or%‘r‘é‘ﬁ&?édcér?éﬂﬂ%"-c (H193/100%%igs gcpat onoyl
S- car boxy- 3- pent enoy 6- car boxy-4 hexe

4- car boxy- 8xcf>+upmnrcﬁ:toaaayheehysaﬁaﬁbomn&; %pM@rsirtfsdl@aethyby The term
"a (lower) al koxycarbonyl™ includes a straight chain or branched chain
(d -Ce) al kplanrhrqmwlstrsdlghtashaénhoxybaarmhgd cretimo)Gcdigbadklyl .

pr opoxycarb i sopr opoxycar bonyl , butoxycarbonyl tert-but oxycar bonyl ,
pentyloxyc%?%%n@? ‘h@%?ﬂB%?canBﬂ?Fz1“Yﬁ?mP%R§?ﬁ %ﬂY%ﬂﬂ nocarbonyl whi ch

may be subgti £ al k carbo whi ch may be
substitute y5£é%.ékéyé opgm é’ﬁﬁ%x¥%auﬁ°Eﬁ iﬁs é%B 1188 al kyl,
such as caj b@”?}’é-rtéf?&'i%h@ﬁ})??‘fé{r!?on%ﬁldf&@wfm %Ozw clo-
propylanlnocarbony , am nocar bony penty anlnocarbo yl,

hexyl am nocarbomyrhon.ﬂ-mewyl 8ni8R62pREIVho- 44 &% ide ﬁmﬁmwﬂwmh,no-

di propyl am nocar bonyl , di pentyl am nocar bonyl, di hexyl am nocarbonyl,

N- et hyl - l\lpsé)po}i@:ﬁdmc@ybanp[l;dmlﬁtt hiyexahydinpiouitdd zim ylac grytrdsdyll ,or

N- et hyl - Eentylanlnocarbo The term "a_pheny I(Ioweﬂealkoxycarbonyl

| .
i ncl udes p Bh??%}Mﬁ%V@arﬁoﬁ§F°lh'ﬁﬁiéﬂzalk6k®Y¥nn%ﬂ%#q chain or
branched chgtn

2- phenyl et ﬁoxy% b%’ﬁ@aélafa%%gﬁgﬁ%ﬁoi?@i?%‘laﬁ?ﬁ %P rﬁ\ﬁ%}y&p&xycarbonyl
4- phenyl bup,9x ¥F§£pﬁﬂyl ’4-1=’ti1 Lﬁebtﬁ?letgz?ngfyl@lgiﬁ)?ﬁycﬁfp%}ﬂerazlnyl,

5- phenylpentyloxycarbony , pheny hexyl-oxycar bo

2- et hyl - 34pbepytpr-apeipeankenyl, Thpeheym-1api per £0{hPMerd-aldsgnonl- whi ch
may be - 26 substituted by a phenyl (I ower) al koxycarbonyl " includes a
strai ght chaperazimylncheetbyadra-g2peBaaimpbal katrodd mehych v peg -

substituted by a phenylalkox carbonyl in which al koxy noiety is a straight
chain or bRahBhEd Ehzidimeth -&reei?yragaemlaswaﬁﬁhwwml 1-piper-

3-am nopr opi on obu 5an1no ent ohexanoy.l

2- benzyloxgéépgghy?éﬁﬂ% F¥E2 (?18ﬁ5 g1oy bx 6§§E%ﬂ;péﬁﬁﬁﬂfﬁ%é¥yl 2-(3
- phenyl pr gpoxyc Al cetyls enyl - -

car bonyl amQEO) grgéélj?%w @We'@%ﬁ § ¥>1pe§a(z npb Ji P%\S)e(yl S-methyl-1

4-(1, 1-di n’@ﬁb&ka&ﬁﬁﬁﬁﬂﬂ—Qielm)yy.G-iSF-lﬂ@Ryham—@beﬂ&ﬂrﬁl, 4-formyl-1-

5- (5- phenyl pent yl oxycar bonyl am no) pent anoyl ,

6- ( 6- pheny Phpryhaxyyrhs bhmdeacmlnd)-Mmmeylmm. 4-propionyl-l-piper-

2- (2- nmet hyl - 3- phen Ipropoxycarbonylanlno)acetyl The_ term"a (Il ower)

al koxycar b@AyF¥ie r?%ﬂﬂ&ﬂ'”HWH&P@G@§1&VR0X9CH?BB%9?&}R&TP+PPVﬁﬁkﬂfkﬂ koxy
and al kyl qohetles fr a %&%%kg h q or b an ed cha C6 al koxy and
al kyl , respectivery, Y] dxycé?b%h? ?or%?ﬁ% Yonyl net hyl

2- et hoxycawg@xhemyi, @(&rgpgmqrfli%%pkow 1ff’u9f’$ﬁi‘ ,g?éﬂppfyiiwtyl

5- pent yl oxycar bonyl pent yl exyl oxycar bonyl hexyl hoxycar bonyl et hyl ,
3net hoxycar bonyl propyl, 3-ethoxycarbonyl propyl or 9- ethoxycarbonybutyl The
term"a carboxy(lomer)alkyl" i ncl udes carboxyal kyl in which alkyl noiety is
a straight chain or branched chain Cl1-C6 al kyl, such as carboxynet hyl,

2car boxyet hyl, 3-carboxypropyl, 4-carbgxybutyl, S-carboxypentyl,

6- car boxyhexyl, 1-carboxyethyl, 1,1-dinethyl-



- 27 carboxyethyl or 2-nethyl-3-carboxypropyl. The term "an

ani | i nocar bonyl (I ower)al kyl " includes anilinocarbonyl al kyl in which al kyl
noiety is a straight chain or branched chain Cl-C6 al kyl, such as

ani |l i nocar bonyl net hyl, 2-anilinocaronyl ethyl, 1-anilinocarbonylethyl,
3-ani linocarbonyl propyl, 4-anilinocarbonyl butyl, Sanilinocarbonyl pentyl,
6- ani | i nocar bonyl hexyl, 1,1-dinmethyl -- 2- anlllnocarbonylethyl or

2- et hyl - 3- ani | i nocar bonyl propyl . The ¥®&rm "an ami no whi ch may be
substituted by a (lower) alkyl, a (lower) al kanoyl, a (| ower)

al koxycar bonyl or a phenyl (I ower)al kyl ™ i ncl udes anino whi ch may be
substituted by 1 or 2 of a straight chain or branched chain Cl-C6 al kyl, a
straight chain or branched chain Cl-C6 al kanoyl, a straight chain or
branched gqHader azGnydG) a-kexy, at bopyhos-¢3 sPAAF LRIy , & BaWRL GBBLKY!
noiety is a straight chain or branched chain Cl-C6 al kyl, such as am no,
nethyleunrhutxﬂM¥M1mﬂDn@erpzopylantfmn d*dmuhmoamanetypeﬁuybapenaz1n—

hexyl am no, dlneth am no, diethyl am no, di-npropylam no, di-n-butylam no,
dlpentylaﬁﬂﬂo Phé%?ﬂ@ﬂFﬁéylthEPhQ?Eé@Hﬁyﬂut%Pdﬁrﬂ@doacetyl) -1-

N- et hyl - enty, l.am.no,, N-e Nhex Janlno acetylamn fornylanlno

pr opi onyl n&ho Ziyryfa %Txﬁ 301 8%) Vyﬁﬂﬂn& PEg ﬁ5§P¥§Yn6 (8

et e e bbb R AT, TR bt o

N n- propyl - N—pentanoyla oxycrbonyl am no,

et hoxycar QQWWI&fﬁl@é,raﬁﬁ(ﬂDQnyEa( poaiy] SFd gt alndYuty 1Y HApRPAYE AP N0 4 -
pent yl oxycar bonyl am no, - hexyl oxycar bonyl am no, butoxycarbonylanlno,

N-t - butoxy&anbdnylihﬁﬂnahyhamwno—(2+phénynycm@anbaﬂphpurehhy&anlne41—

Nt - but oxycar bonyl - N- benzyl am no, benzyl am no, (2-phenyl ethyl)am no,

(1- phenyl &hepayiarhyd ) -A3PpRERdE prvbY | 9mﬁmen&4mn@wyl)bmrpﬁpanamp—

(5- phenyl p ty4I )aarsn no_or %-‘ ?henyl hexyl )am_no. The term" 5H) - f ur anone
whi ch may (Aspheny bt hyLIptpetaiimmly dgdd « éf@ﬁ@etpﬁéraaes 2(5H)

Lerone SR IS JURSELLALER, B . 0 07101 gepac .

3, 4- di chl gno- AJH)-Jnengnae L SH)gf gL L
4-f|uoro-gw5kb-$ur§%oﬁ§5 yx§%¥ é ?B%%%%%E@hTu#aégnﬁ%Q§y§ -3 ghenV

sul f o( | owepnepdy-1-piperdes ngl| f 9ahkino+1+pilpettazdanipyl, 3PhAlLHo-3-a straight
chain or brahched chain C-C6 al kyl, such as sulfonethyl, 2-sulfoethyl,

1- suIfcxﬂIBHPeQﬁ%ﬂﬂYﬂopﬁcﬂwﬂn04lsnipabiﬁ5NYlA}QhNEKQNénmyho &= pmbé@hexyl

1, 1-dineth I-2 sulf ethxg Qr tng -3-sul fopropyl. The term"a (Iomer)

al kyl sul f é! éﬂbg?u% &erPYtlo 3'81thﬁ(éla8¢8ﬁ atons" i ncl udes

traigh b | f
Subst i t ut ?ﬂ?ﬂm 15" ABREEL TR o tloptheaRt il Aol T TRY-2E
et hylsu”q:mﬁerd QpYB'—EMH:?thlnB- %Mzﬁ%ﬂl 2%‘%&%511\%801'—

hexyl sul fonyl, trifluoromethyl sufonyl, |'uor oét hyl sul f onyl ,
3- quoropmm@ﬁnadﬂny1¢I4 d;étnylamihu€E{ﬁmﬁeﬂa§ﬂn@Q0yM,(N -methyl-N-n-

5-chl oropentyl sul fonyi, 6-bronohexyl -

. butylamino)- 1—p1pera21nyl, 3- (N-methyl—N-pentylamlno) 1-
piperazinyl, 2-(N-ethyl-N-hexylamino)-l-piperazinyl, 4-
acetylamino-l-piperazinyl, 3—formylamino—l—biperazinyl, 2-
propionylamino-l-piperazinyl, 4-butyrylamino-l-piperazinyl,
3-pentanoylamino-l-piperazinyl, 2-hexanoylamino-l-piperazin-
yl, 4-(N-methyl-N-acetylamino)-l-piperazinyl, 3-(N-ethyl-N-
propjonylamino)~-l-piperazinyl, 4-hydroxy-l-piperazinyl, 3-
hydroxy-1-piperazinyl, 2-hydroxy-l-piperazinyl, 4-methyl-

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



sul fonyl, 6-iodohexyl sul fonyl, 2,2-difluoroethylsul fonyl or

2, 3-di bronmopropyl sul fonyl. The term"a (|l ower) al koxy" includes a straight
chain or branched chain Cl-C6 al koxy, such as pethoxy, ethoxy, propoxy,

| sopr opoxy, butoxy, tert-butoxy., pentyloxy or hexyloxy. The term"a

(1 ower) al kanoyl oxy" includes a --- straight chain or branched chain C2-C6
al kanoyl oxy, such as acetyl oxy, proplonyloxy but yryl oxy, i sobutyryl oxy,
penta noyl oxy or hexanoyl oxy. 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-methylallyl, 2-penteny| or 2 hexenyl. The term"a
(lower) al kynyl" includes a straight chain or branched chain C2-C6 al kynyl,
such as ethynyl, 2 propynyl, 2-butynyl, 3-butynyl, 1-nethyl-2-propynyl, 2
pentynyl qropyiesolfidnylHleplipeirazangl pxo-id-Ru oy lswdl feomgietlhphipebhaebhnray be

substituted by phenyl or a (lower) alkyl" includes 2-oxol, 3-dioxol enenet hyl
whi ch may We s%mﬁﬂﬂﬁnhﬁaif@%Yﬂhén?FP@FaEIBYlaJtﬁhexﬁkﬂwiﬂ@mYErénched chain
Cl-C6 al kyl, such as~( |- 2- oxo- 1, 3-dj oxol en-4-y

(5-tert- blnwerza?dml3%%&&%&@%@%%& Sy fi-pibdrazingl, 4-(2-

5- ph | - Oyl 4-yl hyl
§5 Beﬁ?gl ox01%§%8-3§§%2§H3‘¥ %EE% in§ gé&&#-é§€%&) ggéloio?gﬁt4yyl)
- 30 net le&@rl?}h)d 1%&&91% duoml @naéeyiéf@amﬂut%s(ﬁfonyl) -1-

propyl - 2- oxo- 1 oxol en- 4-yl The term"a
2- 0x0- 1, 3-pli panecd B8R fuy-lsa:m.flwy\bhtleblﬁayabhﬁhbﬁ4 (pHwed 1ig-pheaylier a

(lower) alkyl" includes 2
piperazinyl, 4-(3,4-dibromo-2(5H)-furanon-5-yl)-l-piperazin-
yl, 4-(3,4-dichloro-2(5H)-furanon-5-yl)-l-piperazinyl, 4-
(2(S5H)-furanon-5-yl)-l-piperazinyl, 4-(3-chloro-2(S5H)-
furanon-5-yl)-l-piperazinyl, 4-formyl-3-methyl-l-piperazin-
yl, 4-acetyl-3-ethyl-l-piperazinyl, 4-acetyl-2-methyl-1-
piperazinyl, 4-methyl-3-hydroxymethyl-l-piperazinyl, 3-
hydroxymethyl-l-piperazinyl, 4-ethyl-3-(2-hydroxyethyl)-1-
piperazinyl, 3-(3-hydroxypropyl)-l-piperazinyl, 4-methyl-2-
(4-hydroxybutyl)-l-piperazinyl, 4-ethyl-3-(5-hydroxypentyl)-
l-piperazinyl, 3-(6-hydroxyhexyl)-l-piperazinyl, 4-(4-
methoxybenzyl)-l-piperazinyl, 4-(3-ethoxybenzyl)-1-
piperazinyl, 4-(2-propoxybenzyl)-l-piperazinyl, 4-(4-n-
butoxybenzyl)-l-piperazinyl, 4-(3-pentyloxybenzyl)-1-
piperazinyl, 4-(2-hexyloxybenzyl)-l-piperazinyl, 4-(4-
nitrobenzyl)-l-piperazinyl, 4—(3—nitrobenz§l)—1—piperazinyl,
4-(4~aminobenzyl)-l-piperazinyl, 4-(2-aminobenzyl)-1l-
piperazinyl, 4-cyclopropyl-l-piperazinyl, 4-cyclobutyl-1-
piperazinyl, 4-cyclopentyl-l-piperazinyl, 4-cyclohexyl-1l-
piperazinyl, 4-cycloheptyl-l-piperazinyl, 4-cyclooctyl-1-

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



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

strai ght chain or branched chain Cl-C6 al kyl, such as

( S- net hyl - 2- oxo- 1, 3-di oxol en-4-yl ) net hyl am no, (S --
tert-butyl-2-o0xo-1, 3-di oxol en-4-yl ) et hyl ai ni no, (5-phenyl -

oxo- 1, 3-di oxol en-4-yl ) net hyl am no, (2-oxo-1, 3-di oxol en-4yl) et hyl am no,
(5-penty|-2-oxo-1,3-dioxolen-4-y|)nethygﬁr1no

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

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

(5-propyl - 20xo0- 1, 3-di oxol en-4-yl ) nmet hyl am no. The term "a cycl oal kyl am no"
i ncl udes C3-C8 cycl oal kyl am no, such as cycl opropyl am no, cycl obutyl am no,
cyclopentylanino, cycl ohexyl am no, cycl oheptyl am no or cycl ooctyl am no. The
term"a (| aweporad oyl hido'( 3-rbcbmdpbeay ) + 2 ghpe chal my by b+ phedterb ehai n
Cl-C6 al kylthio, such as nmethylthio, ethylthio, propylthio, isopropylthio,
butyl t hi o, BRERYIlyiRimesazpantnyiritoiedonesyyt hi b-piberazinyla fhichy|

whi ch b b | ected f h
Consi st 1 g 51 LS “arkeRs 42 TRiF oghR( l%ﬁ?ﬁi&%@wfﬁ%ﬁ-mé%%e Fing”
| ncl udes phepy '4W-(H}Jﬁﬁr>iph§ 2%953'—%58%9%%# 043 £’f Sés'l?géiaé] erg%fcslel ected

fromthe group consi st r ai ght ch fnor RHai n
Cl- C6 al koxyiperdwilmgasn 4at(gnfpandytnyseléﬁyy)0ﬂ- hﬁ@f/észﬁ, SUCI-RScyphenyl
4- met hoxyphenyl , 3-et hoxyphenyl, 2- propoxypheny , 9-n-but oxyphenyl ,

3-p~ ntyloxymﬁmnmm) Lpipeyla@inghenyl-( 43t 41 dl oet beetypyEplyényl ) -1 -
2,4,6-trinmet hoxyphenyl, 2-fluorophenyl, 4-fluorophenyl, 3 chlorophenyl,
4- chIorophdhyﬂer&FHﬂﬁﬁmoﬂhéﬁyK2-Qhﬂ9dgphbnybphenﬂlHHI+BDPemﬁEHU@l, 4-

2, 6-di fl uorpphenyl , % 4-di f| uor opheny 5-di f | uor opheny
2, 4-di chl or Qﬁnﬁ'dl W@mﬂPEPBN6@BBﬁ9V13211P69?¥¢¥+%bf0pﬁeh$1(4 —chloro-

T e

2, 4-di hydr oacypiiqmdrdacrye%n@nl@—htbwéwwnpfnyh :'?fowfé,@g(lﬁ@ongo,wwf) al kyl

mhlch may be substituted by a hal ogen atom a oxy or

hydr oxy" |rpipnhazlnyl,adduBkehlbeophepﬁbpve-ﬁﬁgét@@ﬁﬂyi1OME(Bréﬁd%” a
straight chain or branched chain Cl-C6 al kyl ich is substituted by 1 to 3
of substltLm#ﬁhﬁkiﬂhankmﬂrﬁﬂonwﬂhe4gKaupluonee5hyhg—b*papmaazxnyiﬁﬂ&ﬂn a
straight chain or branched_chain C2-C6_al kanoyl oxy or hydroxy, such as

hydr oxynet h{4 - SLARRRuE R Ay PLPErAFdPBXy e n{ B~ EBudyepenyt b xi%

4- hydroxyb ro n 3chloro

or oot byl DI RAEIN L B 2 ke B 3EabS ws?m%wﬂ 1 oty
2, 3-di chl Or@hﬁf(ﬂdoro%@vyat)ulLFEBEQQng 1, UEL{LPOE %th€f’3ti’| oxynet hyl ,
2prop|onyloxyethyl 3-butyryloxypropy 4- pentanoy oxy

5- hexanoylqp@mmrugmnyaﬁ-aeehyhomyhayykl -pLPRRASYVAPXY NBL NY+dime thydl-
1-acetyl oxyet hyl, 2-acetyl oxyethyl or 2-hexanoyl oxyethyl. The conpounds of
t he presentam¥ﬂQQRQRMi)Gﬂ-@h@eabawaygenéraﬂ ébhyldamifdetienh) be- prepared by
various procgsses and preferably gre pared, for_ exanple, by the

piperazinyl, 4-(4-propylaminobutyl)-1- plpera21nyl, ~(5-n-
butylaminopentyl)-l-piperazinyl, 4-(6-pentylaminohexyl)-1-

piperazinyl, 4-(N-methyl-N-ethylaminomethyl)-1l-piperazinyl

-

4-(N-methyl-N-propylaminomethyl)-1l-piperazinyl, 4-(2-
diethylaminoethyl)-l-piperazinyl, 4-(methoxymethyl)-1-
piperazinyl, 4-(ethoxymethyl)-l-piperazinyl, 4-(2-propoxy-
ethyl)-l-piperazinyl, 4-(3-butoxypropyl)-l-piperazinyl, 4-
(4-pentyloxybutyl)-l-piperazinyl, 4-(5-hexyloxypentyl)-1-

piperazinyl, 4-(6-methoxyhexyl)-l-piperazinyl, 4-propargyl-



processes as shown in the follow ng reacti on schenes. - 33 [Reaction

fol |l ow
schene-1] R4 X/ COOH R2. \ X2 R3 [2] Hal ogenation R5CH2COOR6 [4] R4 X /
CO3 RR. ~ X2 R3[3 04 ~/R XCCH~ COOR6 RR. \ X2 R3 [5] 1) Renoval
of R 2 ) /ORB R~-CH\ ORO [6] 4 ORX/ C COOR6 ~I 1 R2 X2 CHR3 R7 [7]
RA R-NH2 [8 X/ C. COOR6 R2~ ~X2 NHRI R [9]

_13_

l-piperazinyl, 4-(2-butynyl)-l-piperazinyl, 4-(3-butynyl)-1-
piperazinyl, 4-(l-methyl-2-propynyl)-l-piperazinyl, 4-(2-
pentynyl)-l-piperazinyl, 4-(2-hexynyl)-l-piperazinyl, 4-
ethynyl-l-piperazinyl, 4-vinyl-l-piperazinyl, 4-allyl-1-
piperazinyl, 4-(2-butenyl)-l-piperazinyl, 4-(3-butenyl)-1-
piperazinyl, 4-(l-methylallyl)-l-piperazinyl, 4-(2-
pentenyl)-l-piperazinyl, 4-(2~-hexenyl)-l-piperazinyl, 2-6xo—
l-piperazinyl, 3-oxo-l-piperazinyl, 4-oxo-3-methyl-1-
piperazinyl, 4,4-dimethyl-l-piperazinyl, 4-(2-pyridyl)—l—
piperazinyl, 4-(3-pyridyl)-l-piperazinyl, 4-(4-pyridyl)-1-
piperazinyl, 4-carbamoyl-l-piperazinyl, 4-dimethylamino-
carbonyl-l-piperazinyl, 4-ethylaminocarbonyl-l-piperazinyl,
4-propylaminocarbonyl-l-piperazinyl, 4-butylaminocarbonyl-1-
piperazinyl, 4-pentylaminocarbonyl-l-piperazinyl, 4-hexyl-~
aminocarbonyl-l-piperazinyl, 4-diethylaminocarbonyl-1-
piperazinyl, 4-(N-methyl-N-propylaminocarbonyl)-1-
piperazinyl, 4-methoxycarbonyl-l-piperazinyl, 4-ethoxy-
carbonyl-l-piperazinyl, 4-propoxycarbonyl-l-piperazinyl, 4-
tert-butoxycarbonyl-l1-piperazinyl, 4-pentyloxycarbonyl-1-
piperazinyl, 4-hexyloxycarbonyl-l-piperazinyl, 4-benzyloxy-
carbonyl-l-piperazinyl, 4-(2-phenylethoxycarbonyl)-1-
piperazinyl, 4-(3-phenylpropoxycarbonyl)-l-piperazinyl, 4~
(4-phenylbutoxycarbonyl)-l-piperazinyl, 4-(S-phenylpentyl-
oxycarbonyl)-l-piperazinyl, 4-(6-phenylhexyloxycarbonyl)-1-
piperazinyl, 4-(2-aminoacetyl)-l-piperazinyl, 4-(3-amino-

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



RA& OX COOR6 2\ NRR3 RL [la] Cyclization R4 i O Hydrolysis X R2 ~ ~3 _Rl
[la'] COOH - 34 wherein R, R2, R3 R4 and X are as defined above, R2 is
a hal ogen atomor the R2 group (R2 is as defined above), R5 is a group of
the fornmula: -CORD (wherein R~ is a (lower) alkyl) or a group of the
formula: -COOR11 (wherein R11 is a (lower) alkyl), R6 is a (lower) alkyl,
R~ is a group of the R12 formula: -N~R13 (wherein R12 and R13 are each a
(lower) -- alkyl) or a (lower) al koxy,142 and X3 are each a hal ogen at om
R8 and R9 are each a (lower) al kyl. The hal ogenati on of the conpound [2] is
carried out by reacting wth a hal ogenating agent in the presence or
absence of a solvent. The solvent includes aronmatic hydrocarbons such as
benzene. toluene and xyl ene, hal ogenated hydrocarbons such as

di chl or omef-h@ramiGipenehabil anrd-papbedz i 9f ¥ A0 (@-aid noblekahsyiych -as

di oxane, tetrahydrofuran and diethyl ether, dinethylformmde (DW),

di ret hyl silgexnd e y1IDVBEY 2-badzy hex i ckebomieanialcagertatli)rd —pjeelr azdan-be any
conventional hal ogenating agents which can convert hydroxy in carboxy group
into a halWgerft-diZorh2-h¢nyAethasycarbenylamigio aqetivdryll -phperpgddnyl .,
phosphor us, oxych] ori de, phosphorus oxybrom de, sphor.us pentachl gri de,

P hoshhor s T ATy DR aRE Ry Ra Y B R T R 1D K i r Bloe RS dnaaC] and
t he hal ogenat, r i j\m_t.ed, . ~Tq case of using
o sot ventt 21 A EeR B bBRY LS ade 1 St Pl Tnyd £322 0

amount, angkdHb BnyifeRfyd-30bYBBEaz i Aif) hal-QAGHAL JaG bRAG I melthydsual | y
used in an - 35 anmpunt of "at least 1 nole, preferably 2 to 4 noles, per

1 nol e of 1-heipargwimd [ A}-.(2Feehbeged k bon bafrerlaf--g iped aziaylgadti on
period of tine are not particularly limted either, but the reaction is
usual |y cat¥ITreppexycarbeonydpsepaliréd-piperazinyl, 4-(4-butoxy-

carbonylbutyl)-l-piperazinyl, 4-(5-pentyloxycarbonylpentyl)-
l-piperazinyl, 4-(6-hexyloxycarbonylhexyl)-l-piperazinyl, 4-
carbonylmethyl-l-piperazinyl, 4-(2-carboxyethyl)-1-
piperazinyl, 4-(3-carboxypropyl)-l-piperazinyl, 4-(4-
carboxybutyl)-l-piperazinyl, 4-(S5~carboxypentyl)-1-
piperazinyl, 4-{6-carboxyhexyl)-l-piperazinyl, 4-(anilino-
carbonylmethyl)-l-piperazinyl, 4-(2-anilinocarbonylethyl)-1-
piperazinyl, 4-(3-anilinocarbonylpropyl)-l-piperazinyl, 4-
(4-anilinocarbonylbutyl)-l1-piperazinyl, 4—-(S5-anilino-
carbonylpentyl)-l-piperazinyl, 4-(6-anilinocarbonylhexyl)-1-
piperazinyl, 4-(3-carboxyacryloyl)-l-piperazinyl, 4-(3-
carboxy-2,3-dichloroacryloyl)-l-piperazinyl, 4-methyl-1-
piperidinyl, 4—etﬁyl—1—piperidinyl, 4~-propyl—-l-piperidinyl,
4-n-butyl-l-piperidinyl, 4-pentyl-l-piperidinyl, 4-hexyl-1-
piperidinyl, 4-methoxy-l-piperidinyl, 4-ethoxy-l-piperidin-
yl, 4-propoxy-l-piperidinyl, 4-n-butoxy-l-piperidinyl, 4-
pentyloxy~l-piperidinyl, 4-hexyloxy-l-piperidinyl, 4-

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



fromroomtenperature to around 100C for about 30 m nutes to about 6 hours.
The reaction between the conpound [3] and the - conpound [4] is carried out
in a suitable solvent in the presence of a basic conpound. The sol vent used
in the reaction nmay be any conventional solvents unless they give any
undesirable effect on the reaction, and includes, for exanple, water,

et hers such as diethyl ether, dioxane, _tetrahydrofuran, nonoglynme and

di gl ynre, al cohols such as net hanol , ét idnol and i sopropanol, aronmatic

hydr ocar bons such as benzene, toluene and xyl ene, aliphatic hydrocarbons
such as n-hexane, heptane, cycl ohexane and ligroin, am nes such as pyridine
and N, N-di net hyl ani | i ne. hal ogenat ed hydrocarbons such as chl orof orm

di chl oronet hane and carbon tetrachl oride, aprotic polar solvents such as
DVF, DMVSO kuntly frgkeurget Ty igeasiptionyani de pehivBRAdy 1 axigh B-pii pé mirdei rofl t heese

sol vents. The basic conmpound enpl oyed in the reacion includes inorganic
bases suchhexameyhdxycl-wwittanhdimtlal rmepboygsaubenykexytit magnesi um

sodi um hydri de, sodi um am de, sodi um hydroxi de, gota55|un1h dr oxi de, sodi um

car bonat e, PbB?ééé?%ﬁ%caﬁtﬁﬁﬂﬁ%¥9ﬁﬁ?QﬂMdl&nPH?GFb DY tar HRERRO X et al
| cohol at di | at T d
or gani ¢ basatbele R LSBT “erly Ay 5‘%°§995%§$M%f¢?%‘t%‘fﬁm o and

. ‘oi‘peridinegy “qurnottne
N, N-di met hylapih by caif aﬁm@qal hyheﬁyibﬁﬁcmomai enperat ure

of fromaround 0C 1o around 1 0%na prefera y from around OC to around 120C,
for about Pipetdfhpl} 2Opdwiyis-1-PBiperddiaydd 4] 2+pshesybéthylsed-in an
anount of at least 1 nole, preferably 1 to 2 noles, per 1 npole of the
conpound [BipeThdibmbi c4<ohphanylethydlallt-pipeciidinyhn 4nbimpheriylt | east 1
nol e, preferablx 1to 2 noles, per 1 nole of the conpound, é&ﬁ The conpound
:[5] wher ei RERBY 3~ %héla'th‘E)l‘bYlHﬂe %r%ﬂnalbuebhloluglg%} ¥hr tH t he

reaction f uit Ivent in the
presence O?EaPESEF@PSBQ%%EnHQP {}ﬁﬁﬂ gﬁ ggdpﬁﬁny 5Etton incl udes,
for exanpl g; uch_ Al lain$h OX3DR L4 3G Od M & -
nDnoegne 1838 Fﬁﬁé grgia f§ﬂ%d¥§%§?€dﬁ§ Such %g ﬁe%zedg 19toluene and
xyl ene, ?mhabkﬁyﬁ‘fdfc?cﬁ#ﬁp;ﬁ@r BAidy 1S 4-dvenare-phppt a8enand Byshdiexane,
aprotic polar solvents such as DM, DMSO and HWA, and the |like. The basic
conmpound |ﬁrbud§$1dwnphia2gaminemﬁm€?9£nﬁﬁhmuﬂa 4adﬁmatbniﬁ@?@@-buch as
amoni um chl oride, primary or secondary am nes such_as et am ne
dlethylanlEéP&ﬁddﬁPﬁévlGrﬁéth¥&ﬁﬂ%¢ﬂf4|H&PefFﬁé“Féac§|SﬁhYEaﬂkﬁ%T}y carried

t at t t ff d OC t. 1SQC bl
Cemper at ur BLPE-4AI0NA - 18065 P B <heRir. P 5 TARMY 20 bapucy Eaild- 10T T oom

compound (3 pehqghaPal B 01 M OL INRAAUTHYE, aCheRYLahensubLect ed to

t he reacti e group: i'n an aqueous solution in
the presengs pefr laringm,d 3catatNglamThe- o) ibeGdiddnyst, Wses-mathhe-Reaction

i ncl udes mneral acids such as hydrochloric acid, and sul furic acid, and

or gani ¢ acipgeopyle@miae)pltpipeneédihybni £ croibmoyiclrpipeirddinglusdal |y
carried out at a tenperature - of fromaround OC tg arqund 150C, preferably
fron1roon1CaF@ﬁﬂ§W§r&r@196raﬂbﬁhd 130T dimpthdoderPires 1488¥L - 28+ Rours. The

reacti on betwe obta n rou rennved Q und_and t he conpound
[6] is car H&f P&P&ﬁﬁ?éﬂﬁf 6I9 %S n@g F8y%d in the

reaction ”EM:Q e t he g4l L the
renoval of “t e%ﬁﬁﬂxﬁa p%|ﬁ§§d§Q%|onﬁ¥§rgﬁﬁﬂﬂbnhsa F§§§¥ ! ?Egkg?gdg§|d such
as acetic mhyd!-l%ro Y8 1-99¢ £ b@Ndk Ay Us Uptdii reai-iped redtidabya , t @Aperat ure
of fromaround OC to around 200C, preferably fromaround OC to around 150C,
for about GneXhyd atiowt-1t@yhroodsdimpe, cyndimekBlanigarduglyiryoddddnyd ran

equi nol ar to Iarge excess anmount, preferably in an equinolar tgQ 2 tines

mol ar amourd™ R He RYSFRALAANY ] . 3TWQ%)§€‘“H‘F‘°U -ﬁgréO&aﬁﬁaeMd (6]

wh R7 K h t d t
by Usi ng adt " AT aslu%ﬁ"ggiiﬁini SR 2 gt BEATT s
the above-ng nﬁ% 3R MRS A iadn @mx@mn@ﬁmﬁr{ma{#@qmn@q ar ound

200C, prefera 0Cto aroéund 170 e reaction

bet ween t hes-compatiy I[-H-ppapyilaaiaeypoupdr Sl idnyaar ri-qai-eithyllANansui t abl e
sol vent. The sol vent enployed in the reaction may be any conventional

sol vents unl ess they give any undesirable effect on the reaction, and

i ncl udes, for exanple, alcohols such as nethanol, ethanol and propanol,

et hers such as diethyl ether, dioxane, tetrahydrofuran, nonoglynme and

di glyne, aromatic hydrocarbons such as benzene,'tol uene and xyl ene,

al i phati c hydrocarbons such as n-hexane, heptane, cycl ohexane and |i groin,
hal ogenat ed hydrocarbons such as chlorof orm methylene chloride and carbon
tetrachlorlde aprotlc polar solvents such as DM, DNBO and HNPA and the

o . o, - oy Y



The cyclization of the conmpound [9] is carried out in a suitable solvent in
the presence of a basic conpound. The solvent enployed in the reaction nmay
be any conventional solvents unless they give any undesirable effect on the
reaction, and includes, for exanple, ethers such as diethyl - 39 ether,
di oxane, tetrahydrofuran, nonoglyne and diglyne, aliphatic hydrocarbons
such as n-hexane, heptane and |igroin,,jfal ogenated hydrocarbons such as

chl orof orm net hyl ene chl oride and carbon tetrachl oride, aprotic polar

sol vents such as DMF, DVMSO and HWPA, and the |ike. The basic conpound

enpl oyed in the reaction includes inorganic bases such as netallic sodium
nmetal lic potassium sodium hydride, sodium am de, sodi um hydroxi de,

pot assi um hydr oxi de, sodi um carhonat e_and pot assi um carbonate, netal

al cohol at eRUSYEAMERO KORIRLPAEA Pt e ARACLE A R HYTRY &5 Cordidi I bises
such as 1, 8-di azabjcycl o[.,5. 4. 0] undecene-J_ N-benzyl trinethyl anmoni um
hydr oxi de BhoPt_PY Tfﬁ’['ﬂﬂ é‘rﬁ%ﬁirbgﬁﬁf]wgki %eé%%%%%“?? k%.pylﬂrgglrle%lc ion is
usual ly ¢ i eg_ eha a nd 200C,
preferabl§§¥f0%1$%%ﬁ?%3nﬁgﬁg?h}eby%?gggaaﬁygédé,. 6%5%%%&?9%2% to about 15
hours. ThepPaghei&ORPOUNLH R gkl lyysed 'ﬂr@D'@ﬁ§WDI of (Athydasiy-1 nol e,
preferablypg to E ﬂ@ es, pg? 1 zole gf th%yconpzun [9]. The)Lydrgiysis of
t he conpouathil a}lepyr el ichimyiled 368 -bpdeoxypeopyhitt 1 +pywsr @f i diorwlent | onal
hydrolysis, for instance, in the presence of a basic conpound such as

sodi um hydPokf deydpex vawh W Hydysxrdddiput i udm hSobvks ereYReN itk kiskt um
carbonate, a mperal acid such as s Ifuagg aci d, P%groc logic acid or
nitric aci BYT6P1aA10Ys c‘é&yﬁgﬂ‘é’ﬁeég CLTP¥I SR A BPY b ot T Ul f oni ¢
ids, i ent | {: t _al.¢ _ h I d
Taopr opanoftc ERLY oA cey EERHF AT SEl o BhaRABL Iy EVERT 9 fBL Dol SA0N01 20

et hers sucQ3a§mghggg8§yfquhigybﬂdyyaig#yqob_@qggﬁybosﬁ@?I)_ﬁget|c acid, or a
m xture thereof. e reaction is usually carried out at a tenperature of
fromroom pgopeLasingl j 03-af Drd ndpRatypyeliepabtylidbnyl pod+{&aperature to
around 150C, for about 0.1 to about 30 hours. By the reaction, there is
produced t haivohpsnhi-1t+RyiroYikdagtli,od-$ehthelaminguephni)nlx / \ ~ N X4 R3
"R1 [Ib] 14 R2H EélL COOR14 \~ J ~N R1 klb'; wher ein R&, Rf, R3,_R4 and X
are as def PHEGOABAYRYL x43T 22 Yy GqEmosEDHE ) ahaPRIECL LAY ogdhl 3T om or a

group of t f . a ) i and_R16 a . 1. B~
GoR 16 Fob OB BT RRE Pk so AN PritcaobitaTam fbatiti .
conound [13] yEQbﬂieQH?PPnﬂs(§¥§édﬁy¥$diﬁo eWtge)ranggrebiiathpl, apd the
conpound [11F is usualTy used in an anount of "at least 1 nole, preferably
about 1 to (#bbekylammheBexpey-l-pydreoldidinge ,corpaindchiybhmidbgetieay+on i s
carried out in an invert solvent, which includes, for . exanple, water,

al cohol s sdcipyagodadhnndl , 2et¥rReiihylidbetbydasinopethkd) ~1anyl al cohol and

i soanyl al cohol, < as
4 pyrrolidinyl, 3-(N-ethyl-N-n-butylaminonmethyl)-l-pyrrolidin-

yl, 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-methylamino-4-
fluoro-l-pyrrolidinyl, 3-ethylaminomethyl-4-ethyl-1-
pyrrolidinyl, 4-propylaminomethyl-2-propyl-l-pyrrolidinyl,
4-n-bputylaminomethyl-2-fluoro-l-pyrrolidinyl, 4-pentylamino-
methyl-2-n~butyl-1-pyrrolidinyl, 4-hexylaminomethyl-2-

chloro-l-pyrrolidinyl, 4-propylamino-2-chloro-1l-pyrrolidin-



- 41 aromatic hydrocarbons such as benzene, toluene and xyl ene, ethers
such as tetrahydrofuran, dioxane and diglyne, dinethylacetam de, DWVF, DMSO,
HVPA, N-net hyl pyrrolidone, and the |ike and a mi xture thereof. Anobng these
solvents, the preferred one is DVF, DVBO, HWPA, and N nethyl pyrrolidone.
The reaction may also be carried out in the presence of an acid-renoving
agent, including inorganic carbonates sych as -- sodi um carbonate,

pot assi um car bonate, sodi um hydrogen ' carbonate and potassi um hydrogen
carbonate and organi c bases such as pyridine, quinoline and trie~hyl am ne.
An al kal i ne nmethal halide such as potassiumfluoride nmay al so be,added to
the reaction m xture. The reaction is usually carried out under a pressure
of from1l to 20 at referably from1l to 10 atm, at a tenperature of
fron1roon1Y%npé?ﬁfgbsygﬁméﬁ%ﬁﬁr SH0C L TYErLABL )Y L r 0T PR AR fure to
around 200C ,for.a Omnptes to about 30 hours. The conpound [1b']
wher ei n Rl%ipggalggggéoé%d?%%ffo?rﬁl§¥ ﬂﬂﬁﬂﬂlg EguEffFﬁGP%éﬂﬂﬁgﬂ%Hﬁbbrted
into the cerpgeRQNdh DHROPPOMALL {APL ] MMRLGH D) Ridnbs1 DYEL LARN atam by
treating the forimer conpound wth an acid Or a base to decoripose the

chel at e coppeppi-1Fhemapife capl wyrd 4-m-ttheyneachbdpipéetasiasy i ner al _aci ds
such as hydrochloric acid and sul furic acid, and organic acids such as
acetic aci geahglplitbbuepépetdaimyl aci-thexifiel-homdBipbeszimyipl cded in the
reaction includes_mneral bases such as sodi um hydroxi de, potassium

hydr oxi de, £868YdmLnPaMegLRe £aF bavrht ef ~arittaydsiiahPR9BiBEERZ i borfit e and

potassi um carbonat e, ,apd organi ¢ bases such as.t igth | ami ne.. The reaction
Favor abl y BFOPAEHY L5t HOPBRDRFERETRY br ¢ PGMYANSuhanBEoP PSRty st

f bl d 00 59§LY_Rbm b d
nan amouRETSRar | Salongb SREERLN . MonelafeE {5 Rbmrdfoe i A0S 07

the starti ngme@hRa4ndhekRRP8EbPYPr SEIHFE, |d-lek h —@xemls\?m tid¥ 3
(CH2)n R R1 f‘lc]ﬂpm o§1~xg@[12 rX/ COC]—IW-B% NI | R%bl{yll(CI-IAZ*ir:lR [1d)

wher ei n X, 2Rprog¥laidcdhRéahyérapydidameld, dbhavbutgilt-hehexabyds+s - CH2- and
the other is -NH, n is an integer of 1 to 3, Rl~ is a (lower) alkyl; a
cycloalkylPyaléﬁéﬁ}h(PUR@P}&lkgTh?¥PQWﬁQQPn§HéﬁyW1niﬁghﬁﬁylbb’substituted by

hal ogen &t BRFEIYA=ORYRaRR=E Ty PotnfaR i e AR ePRE ARRET by A AT
R e L R O D e ATy
subsEi Z gt edultyry10n -Rekdhglrbpepi 8a9¥1 A i-lpawahogllkil-heﬁa@w) al kanoyl ,
2 pyridazyl, 2-hexanoyl-l-hexahydropyridazyl, 2-methyl-1-
pyrazolidinyl, 2—ethyi—l—pyrazolidinyl, 2—-propyl-1-
pyrazolidinyl, 2-n-butyl-l-pyrazolidinyl, 2-pentyl-1l-
pyrazolidinyl, 2-hexyl-l-pyrazolidinyl, 2-formyl-1-
pyrazolidinyl, 2-acetyl-l-pyrazolidinyl, 2-propionyl-1l-
pyrazolidinyl, 2-butyryl-l-pyrazolidinyl, 2-pentanoyl-1-
pyrazolidinyl, 2-hexanoyl-l-pyrazolidinyl, 3,5-dimethyl-
morpholino, 3-methylmorpholino, 3-ethylmorpholino, 2-
propylmorpholino, 3-n-butylmorpholino, 3-pentyl-5-methyl-
morpholino, 3-hexyl-S-ethylmorpholino, 3-aminomethyl-
morpholino, 3-methylaminomethylmorpholino, 2-ethylamino-—

methylmorpholino, 3-propylaminomethylmorpholino, 3-n-



cycl oal kyl or a (lower) al koxycarbonyl, a (lower) al koxy and 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 sel ected
fromthe group consisting of a hal ogen atom and a carboxy; a (| ower)

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

al kyl ; a phenyl (I ower) al koxycar bonyl _ am no( | ower) al kanoyl which - may
be substituted by a phenyl (I ower)al koxycarbonyl; a (| ower)

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

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

al kenyl or (lower) alkynyl, X5 is a halogen atom and either 2 or W is
-CH2- and bnéyaaenevom%thmorphmem%a@rpentméameﬁm@héyémmfambn[q.c] and

t he conpou is carri out itabl e solvept in the presence of a
hydr ogen hgrpééyléﬂbﬂ?mﬁfﬁi}ﬂﬂrphﬂk%W?ol ghe~ WﬁﬁpﬁgéglﬂﬁfE?YlHTcohols such

25, et hanoho: BhOR0RY, 291 SANTAAANG o KB RAPHRN BRaACSL pRE and methy!

et hyl ket one, ers suc I'0Xane mati c

hydr ocar boaécﬁymmaﬁomm%r tmlq%e andsxybeng1amifopBRLyike. The
hydr ogen hal i de-renovi ng agent |ncludes i norgani c bases such as sodi um

hydr oxi de, mpephsding hy-fér»neathylsadinoekgl hmadbaproabfo pot assS+met logX-kbnat e,
al kaline metals such as sodi um and potassi um and organi ¢ bases such as

pyri di ne afdoplpérdéexelenfinkddaeddv -Leppperapdnddr s4-Eopperthatiyles -
44 such as copper_iodide or al kaline netal halides such as sodi um i odi de

and potass?uﬁFPoaraedhﬁﬁp¥ﬂﬁxﬁ1¥§hﬂﬁﬂh&}e&'PTﬁérééhﬁﬁbnd4fi%TPW%nXEL%ﬂIy
d to, | t f bl to 3. npl 1
fore of tnetdatedberrre AR RS R breRaR P Can A it o P
t t f d
enper a urale&o&reﬂﬂhtppm%&m%r rtaQ1%%§“hou%50$ta&ﬂgff-§£8%¥ .wm alrg/]un

50C to around 120C, for out ction schene -

R4 O X COOdioxolén=4WN methy Xdaidio+ 1IRpyRr oR18CRRLY B185-hbkehy Rd2Lxo-COOH
-2 ~W~ NN\(CH2)n/ R3 RL [le] wherein Rl, R3, R4, Z, W n and X are

as deflnedlaBoﬂeOXGaenemeImmkﬁhxiammﬂw—hy@upgemdanpmwoB a5+pmgmyb&kyl and
either RI8 Z " or W" is -CH2-_. and the other is -NCH 19 R The reaction
bet ween t h@XC5ApduRECFPEEN = ?uﬂ%}Rﬁqﬂﬁﬁ@&&H&mPIBpoﬂénearPvéadbM?t?YﬂThé

ggfinge Orl%2§gnggyff §célméuhyl -1- pl e@%%?ﬁ%ﬁ Of_gcggdfghgg Eﬁ@iﬁ The

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-fluor6-l—
pyrrolidinyl, 3-amino-4-hydroxy-l-pyrrolidinyl, 3-amino-4-
methoxy-1-pyrrolidinyl, 3-amino-4-fluoro-l-piperidinyl, 3-
amino-4-hydroxy-l-piperidinyl, 3-amino-4-methyl-1-
pyrrolidinyl, 4-benzyl-3-methyl-l-piperazinyl, 3-fluoro-
methylmorpholino, 3-chloromethylmorpholino, 4-oxo-1-
piperidinyl, 3-oxo-l-piperidinyl, 2-oxo-l-piperidinyl, 3-

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



enployed in the reaction includes, for exanple, water, - 45 al cohol s
such as net hanol, ethanol and isopropanol, |ower al kanoic acids such as
formc acid and acetic acid, ethers such as di oxane, diethyl ether, diglyne
and tetrahydrofuran, aromatic hydrocarbons such as benzen, xylene and
toluene, and the |ike. The reducing agent includes formc acid, alkaline
metal or alkaline earth netal salts of formc acid such as sodium formate,
reduci ng agents for hydrogenation suéh]é%'éodiun1borohydride, sodi um
cyanobor ohydride and |ithium alum num hydri de. catal ysts for catalytic
reduction such as palladium bl ack, palladi um carbon, platinum oxi de,

pl ati num bl ack and Raney nickel, and the like. In case of using formc acid
as the reducing agent, the reaction is usually carried out at a tenperature
of from r ooatheripdr-pyurel i éimy bunit-200Coxycerboaplami nomeahplind-50C t o
around 150C, for about 1 to about 10 hours. Form c acid_ is preferably used
in a | arge RYEOIddimydnt Irothnkarimaity 1lcpyreedidésylindca¥elefr using a
reduci ng agent for hydrogenation, the reacgtion ii usual Ly carhiea,out at a
t enpr at ur e RSCRYAGRIRCGnBIPSBHRZ 1Y b oY CEOBECPY L8P PRIy PYFERE AR BRd OC to

around 70C’&1?%—%&%gbgéggg%gH%ﬁé—f£b§§§£§%i% ﬁggﬂléygiﬁﬁe §$H§EH8— gent is

usual l'y uséd ‘in a un romZx p era romI to 6

mol es, per gk gEda® iQfy1t he-epaPONGSk $1 4l ind-N1 4338026 a¥alkR9 WiEhiupral um num
hydri de as the reducCing agent, a preferabl e solvent includes ethers such as
di et hyl et Rertyldirdnara -plipet 28ynly Df W-aty b rdipgllgre noalepapee idydyocar bons
such as benzene, toluene and xylene, and the like. In case of using a -
46 cat al yst-dysilapxosy}enénerduphobino i He thdgctli-edbes iddoall-y 3chhired out
under a hydrogen pressure_of fromordinary pressure to_ 20 atm 9referab|y
from or di narPRESaI Ly 031D LPROT PR LNQ e & SLOPE OBY LG RPMSEBY L5 1 TOOC,
preferably fro tq 6QC A [,.S.,7 L Re . 1§ ugual ly used
in an anou lQ#p%%iﬂ%ij.% FXégéeg?éf%éﬁaﬂﬁaéﬁ§¥%r§r§§?§%?¥§%93i1 ?o 20% by
wei ght, of ix I QL 1 i -in an
anount of aét)n%eaist E% %g\llg?&%ret?%r ably 1 m{}gl{'o%cpgrlgewg?ggggﬁggmunt, per
1 nol e of trxisAAPHDLinc] . 4+ 02t 8fcIGpad tyantciethyl,) -Lhpipedakingl ,
conmpounds of the formula [2] are novel or known conpounds, which can be
prepared, féor(3cgiohexly)anhsopropels-lrpigeraz iiny 1t,h8 —f(dHcywlphukgdct i on
schene- V. -. 47 [Reaction schepe-V] R4 . R4 X X5 X X§ / ~ Hal ogenating
agent ~ T PRINohyEy > 1-prRreiginyl g 40P MR 1R9CEMI SR NOPEFEYRITIT ~ NH2

CHSR21 Fax)piperidinyl, 4-(6-cyclopropylaminohexyl)morpholino, 3-

acetylaminomethyl-1-pyrrolidinyl, 4-(2-propionylaminoethyl)-
l-piperazinyl, 4-(3-butyrylaminopropyl)-l-piperidinyl, 3-(4-
pentanoylaminobutyl)morpholino, 4-(5-hexanoylaminopentyl)-1-
piperazinyl, 3-(6-acetylaminohexyl)-l-pyrrolidinyl, 4-(N-
acetyl-N-ethylamino)methyl-l-piperazinyl, 4-(N-cyclopropyl-
N-acetylamino)methyl-l-pyrrolidinyl, 4-(methoxycarbonyl-
aminomethyl)-l-piperazinyl, 4-(2-ethoxycarbonylaminoethyl)-
l-piperidinyl, 3-(3-propoxycarbonylaminopropyl)morpholino,
3-(4-pentyloxycarbonylaminobutyl)-1l-pyrrolidinyl, 3-(5-
hexyloxycarbonylaminopentyl)~-l-pyrrolidinyl, 4-(6-t-butoxy-
carbénylaminohexyl)-l—piperazinyl, 3-(N-t-butoxycarbonyl-N-

ethylaminomethyl)-1-pyrrolidinyl, 3-(N-t-butoxycarbonyl-N-



N R2 H2 CHSR21 R20 [18] RA X CN R2' \ ~ X2 CH2 R20 [20] [2a] wherein X,

R2~, R4 and X2 are as defined above, XS and X6 are each a hal ogen atom R20
is hydrogen atomor a (lower) R&A X C/ N [16] [14a] MCN [17J R4 X CN / R2~
\' NH2 CH2 @20 [19] 4 X/ COOH R2. \ ~ X2 CH2 R20 al kyl and R21 is a (| ower)
al kyl, in which R20 and R21 may - 48 - ( be taken together to forma 5-
to 7-nmenbered ring, and Mis an al kaline netal such as sodi um or potassi um
or a netal such as silver, calciumof ¢bpper. In case that R20 and R21 of

t he conpound (16] are taken together to forma 5- to 7-nenbered ring, R20
of the compound [20] is -R20-R21-H.

methylaminomethyl)-1l-pyrrolidinyl, 3-(N-t-butoxycarbonyl-N-
cyclopropylaminomethyl)~1-pyrrolidinyl, 4-(N-methoxy-
carbonyl-N-cyclopropylaminomethyl)-1-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:

R2

-N  N—RP

RC
wherein R? is hydrogen atom or a (lower) alkyl, RP is
hydrogen atom, a (lower) alkyl, a (lower) alkanoyl, a
phenyl(lower)alkyl, or a 2-o0oxo-1,3-dioxolenemethyl which is
substituted by a (lower) alkyl, and R€ is hydrogen atom or a
(lower) alkyl; the group represented by the formula:

ré

-N 0
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:

rE

RrRY
wherein Rf is an amino which may be substituted by 1 or 2

substituents selected from the group consiting of a (lower)



The conpound (16] can be prepared by reacting the. starting aniline
derivative of the fornula [14] with a hal ogenati ng agent and then reacting
the resultant compound of the forrmula [14a] with the thin conpound of the
formula [15]. The reaction between the aniline derivative [14] and the
hal ogenating agent is usually carried out 'in a suitable solvent. The
sol vent may be any conventional solvents unless they give any undesirable
effect on the reaction. Such sol vent i Akl Tdes, for exanpl e, hal ogenat ed
hydr ocar bons such as chl orof orm and di chl oronet hane, ethers such as
di oxane, diethyl ether and tetrahydrofuran, aromatic hydrocarbons such as
benzene, toluene and xyl ene, |ower alcohols such as nethanol, ethanol and
i sopropanol, polar solvents such as DMSO, HWPA and acetonitrile, and the
| i ke. The diddydgerral iand lagrent) eltpbayedrbonyhe aboyeaninastlicredm@yikya any
conventional hal ogenati ng agents and includes, for exanple,
N- br onosuctiiiningy, be swbstdduseidnbti deor s3ds s hifpodntogised ectedi um
hypochl orite, bleaching powder, thionyl chloride,_ tert-butyl hypochloride,
and the |ifO™ e ILoURy coRgissdRgt Phgaabiver s abtit 13ndifed Y9¥edn anount
of at |east,, 1 nole. preferapl. t.0o 6 noles. per_ 1 nole of .the starting
conpound. aLIlhkeoxryeczflcr:tblog‘ﬁ’q'l’s R%Sl%l %’ydégﬁﬂ‘eﬁggﬁt&étaa( %‘?Tepre)r zﬁlu'ﬁ'yé"oft om
around - 780 d QPP dRIMYRLY ‘%hep%%frﬁﬁilﬁLy fromaround -60C to around 15C,
and usual 'y conpletes in a nonent or wthin a few mnutes. By the reaction,
there ~.s produced the intermedi ar® of the forrmula [14a]. Wiile the
_resultant . conpound [ 14a] e separated fromthe reaction m xture to
provide it for a subsequent-N eact+oBR* the reaction mxture is usually
subjected to the reaction w he st hi o conmpound of the fornula [15]
W t hout separating it fromthe r RJtion mixture. The reaction between the
i nt er medi at,e_co d [ 14a] and the conpoun 15] is carriged out in the
sanme sol ve‘mera?fgp%mt‘#e}?ﬂfé’gte@nﬁépﬁ‘t GFeaaéfﬂéﬁf;o%@Hy bove i the presence
of a suit :Qfér! fielelyy . e.p I S| 0 i;:Gh can be
enpl oyed ?ﬂlﬁe r e;actl dnqﬁlyr?glotf}gs & hgr&géglgcggglge&spsﬁ’gﬁpa&s%o%slg]um
car bonat e, hyr 4R GRIdaORAL & (IR RYNNLQXI 8Ra €REi Lmdydr ogen carbonate,
sodi um am de and sodi um hydride, and organi c bases including tertiary
am nes such as tri etthd dmme,"a cyplop)kght néncpydesli 0e-Gpdeyplicadlkiyle. The
conpound (15] is usually used in an anmount of at least 1 nole, preferably 1
to 1.5 nol¥sch @S QY GHARF GFY hish €vicdobukydir acgctonpotintl, [avaiohemid + eact i on
is usually carrie t at a.tenperature of fromroom - 50 tenperature to
around 1500 CHPRIRYYHIQF fcry(ﬁ%qu%ﬁﬁ]‘['errper aLure to around 100C, for about 1
to about 50 hours. r I e o] d; : conpound
it "QAGH ‘aéglpg."etsn lvg%tbt}ér? %gﬁ’gi‘ u&]xﬁluﬂ{‘cbr[j X

[17] is carried out I1n a sult rn’t resence or "absence of a
basi ¢ conpeimg. mdy b Hubti iYW al N 1bher)eatkoRyp, | AL tslasr Viadiglo"

al cohol s such as nethanol, ethanol and isopropanol, aromatic hydrocarbons
such as beinehedes ghhmmE arky Ix\ilre i cht Ipbesy3uchnasmaly cb@nsybstituted

t et rahydrof uran and di gl yne, polar solvents such as DMF, DMSO, HWPA and

N- et hyl pyR¥ o? i Slefiohy ehadk iy dremehedt chahe 6asfe abPpBund i@ Rfes, for
exanpl e, inorganic.carbonates such as sodi um caybonate ot.assi ym
carbonate,a’% u?r?%y%?% y?al”l? Yo 15n@ ngﬁégf‘gnﬁ:ﬂﬁﬂ?o ’énb%aof}%beﬁjate,
organic b : h.@&s j+di i NQl angd_Li 1 ney _ transfer
cat al yst sac:ﬁ%hégl pﬁ%n%% 'e[%yﬁhg%’r%%el?%§éﬁl gr%éﬁg%tﬁg%'r?ne yl"amoni um
chloride, @fgylhestpienyPromanpatphdntibut1ysuahlyinsesyim-ghanpunt of
at least 1 nole, preferably 1 to 2 noles, per 1 nole of the conpound [ 16].
The reactiephyl, ustphenylgmemtiyeld d@Hphainyd heegper atue ehpl -3 +pine nylom
tenperature to around 200C, preferably fromroomtenperature to around
180C, for RERRY1 0. $methpoihenay hod<sthpxabgastls urreaePe¥yRAnZ e chnpound
[18] for preparing the conpoun 19] .is usually carried out.in a solvent in
the pr esen'é-gg‘b#'c’ 9@%??%51 e@‘c%%%%’gybﬁ%y at ar Ef‘yﬁﬂ@[ﬂﬁ’é@,’lf ot~ exanpl e,

al um num i1 hi iy | o : hNey_ i | , 5 Raney
R T U s P ARG MR e s

pref er abl y( Raneyhok giiedny e sl veant ( 3-ahsstgphahgahekay sych- as- met hanol ,

et hanol and i sopropanol, ethers such as diehtyl ether, dioxane and
tetrahydrofuran, and the like. The reaction is usually carried out at a
~tenperature of fromaround OC to around 200C, preferably fromroom
tenperature




-- to aYound 100C, for about 10 m nutes to about 5 hours. The catalyst is
usual ly used in an anmount of from1l to 10-fold by weight of the conpound
[18J. The reaction of converting the conmpound [19J into the conpound [ 20]
is carried out by reacting the conpound (19J with a netallic salt of
nitrous acid such as sodiumnitrite or potassiumnitrite in a suitable
solvent in the presence of an acid, and then reacting the resultant
product, without separation fromthe r&action mxture, with a metal halide
such as potassium i odi de, copper (I1J chloride or copper (lI) brom de. The
acid enployed in the reaction includes mneral acids such as hydrochloric
acid, sulfuric acid and hydrobrom c acid. The sol vent includes water,

al kanoi ¢ aci ds such as acetic acid, aromatic hydrocarbons such as benzen,
tol uene angrybepshe ) 9Py 15UQR (2SnIBE EePhe BT Uy 19N & -i($0pr opanol ,

hal ogenat ed hydrocarbons such as chlorof orm dichl oronet hane and

di chl or oet haheopkeine) Pesugil a3 dr¢Raamwivophdrety ivedrlaf uran, aprotic pol ar
solvents such as DMF, DMBO and HWPA, and a m xture - 52 thereof. The
metal lic salt of halThfe t@dah "ias phenil | yhickduah e efulrsdpitpted dylas nol es,
per [19]. The reaction is usyally of fromaround OC to around 1 0OC to

P bund L00CSLPBER SR HHodh & Laiie) oaLkib LA R Bfo AP Sh BHGMYor at

| east 1 mole, 1 f the Qun ied o t {.e t ur.e 50C,
pr ef er abl ykftr:(ém3 g?%)ﬁrha /5 ma%(éﬁg‘s tlgcggé%% %‘e_rwll'ﬁien ﬁth r%?%;hlaesn%]’f t he
compound ( 20hqgCARy PEe CAIHd 184 vt¥la by hNRaPb§SENTEPTo@ M %Qireaih;?fﬂ! ol ysis
cat al yst, mc?udl ng a mneral al kaline conppund. e.g., "a hydrohal ogenic
acid such amabydoochiaridhedaaing ior chydgoalioyl owreidid may Menesidls Adiuterlich as
sul furic acid or phosphoric acid, an al kaline netal hydroxide such as

sodi um hydbwxtdeo poefadwilpaety drtomisdesuah as kehenil met—=f 1 usrardvend or

hydr ogencarbonat e such as_sodi um carbonat e, potassi um carbqgnate or sodi um

hydr ogen carB5REPEhERYL ¢ s GhlQropbgnyl . afs henyl < AWy IRheRs: such
as, for exgnm ter,or,a mxture o ter, an | ower al cohol, such as
met hanol o?ngkﬁgﬁgﬁgg%’e @ISR r?hlggyéé\tlj\gl ﬁyb'gtﬁdlr@%%f‘y\cl)&ﬁ‘t gtpeglmyelrrper ature
of from 50 00 V. fa@ms g&gﬁ b to about 10
hours. |, I%htéﬁngegg?%}ﬁiﬁﬁgl'- X ?%Eg%gﬁmpoundsp%%%%e%w fornul a

[I b] wher echR1BtéetRyR)gHienyd, -B (3,328ibr&REHISpYE) phapsl 24— o+ exanpl e, by

the process as shown in the follow ng reaction schene-Vl. - 53 (Reaction
schene- VI | cR3o@okuyiUReherGUGRIL- (i5-deodopRh Byl Pifenifl ~ 4= 6~OTORX>- R3 R1 [ f]

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 Cy-Cg alkyl having 1 to 3 of

substituents selected from the group consisting of hydroxy:

an amino which may be substituted by 1 or 2 substituents

selected from the group consisting of a straight chain or

branched chain Cy~C¢ alkyl, a straight chain or branched

chain C;-C¢ alkanoyl, a C3-Cg cycloalkyl and a straight



RA OX . COOR14 X4 ~"'NR3 RL [Ig] wherein RL, R3, R4, X, X4, R15 and R16
are as defined above, R6~ is a (lower) alkyl or hydrogen atom Rl14 is a
group: OCOR15 -B~ , and R22 is a (lower) alkyl. OCOR16 The reaction between
the conpound [If] and the conpound [21] is carried out in a suitable
solvent. The sol vent enployed in the reaction includes, for exanple, the
sol vents enployed in the reaction between the R5 grouprenoved conpound and
the compound [6] in the above reactioh Zchene-1. The reaction is usually
carried out at a tenperature of fromroomtenperature to around 200C,
preferably fromroomtenperature to around 150C, for about 10 mnutes to
about 5 hours. The conpound [21] is usually used in an anpbunt of at-least 1
nole, preferably 1 to 10 noles, per 1 nole of the conmpound (If]. - 54

The conpourtaiSbrebRha¥Redi ni e (@]rarﬁegx)%rlk%%eaarboaw;HQVELrQEgK own
conpounds, which can be prepared, fo anpl e, by the process as”™shown in
the fol | owiohgineact bornsbhénehddn .c{ allikexysahdna- WhilbgeX7habi, N3 [ 23] ~
CO2H [22] M-~N3 R23~OH (X7)m [~ 23 NHR [26] [27] wherein X7 is a hal ogen
atom R23 iS8Ch gsehyrexsReEyal kokyeedusngthyRa3 1-bygophieny il oder) al kyl, m
is an integpr of 1to an augﬁ!ine metal such_as sodi_um or

pot assi um ARd ORYPIPRY iy d 65%%r%ﬁ¥PH 'MsthHQXFBSBFVém behweaxyhe
Conmotnd | ek oL, SOOI | LA d5.CobE oL ogerrencton

condi ti ons usda a reaction ﬁiaé bond. For

form ng anMderiend, Kapwiorsgeton nldicats biele amds.bond

formati on can be enployed, for exanple, (a) a mxe i de process:
a process whiichuoespthges tepflidwbridihyaar baxybinetaghd b22hiMbebnan,al kyl

hal ocar boxyl ate to give a m xed acid anhydride, which is then reacted with

t he azi de [23inEthyh,adtawvinestepylpr deesdnobutX¥) n6EaANSnopentyl, 6-
aminohexyl, 3-dimethylaminopropyl, 2-ethylaminoethyl, 4-
propylaminobutyl, 5-n-butylaminopentyl, 6-pentylaminohexyl,
methylaminomethyl, diethylaminomethyl, 2~-dipropylaminoethyl,
l-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, S5-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, N-acetyl-
N-cyclopropylaminomethyl, N,N-dicyclopropylaminomethyl,
cyclopropylaminomethyl, 2-cyclobutylaminoethyl, 3-cyclo-
pentylaminopropyl, l-cyclopropylaminoethyl, 2-cyclopropyl-
aminoethyl, aminopropyl, 4-cyclohexylaminobutyl, S-cyclo-

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



[24J [23a] (X7)m NH2 - 55 process which conprises converting the
carboxylic acid (22] into an active ester such as p-nitrophenyl ester,
Nhydr oxysucci ni m de ester or 1-hydroxybenzotriazole ester, and then
reacting the resultant ester with the azide [23]; (c) a carbodiimde
process: a process which conprises condensing the carboxylic acid [22] with
the azide [23] in the presence of an_a%%iyating agent such as

di cycl ohexyl car-bodi i m de or carbonyl di‘i'm dazol e; and (d) other processes:
a process which conprises converting the carboxylic acid [22] into the
carboxylic anhydride using a dehydration agent such as acetic anhydride,
and then reacting the resultant anhydride with the azide (23], a process
whi ch conprises reacting an ester fromthe carboxylic acid (22] and a | ower
al cohol wi ¢thcloprapytanidJhe thyder Nr-dtilghl -pregeliopr oy kanni rgimettduydeor at ure, or
a process which conprises reacting an acid halide of the carboxylic acid
[22], i.e.maEhPxnadtbennlaminere i lde I-2Thoxyper hexekrmidiae tdylyddi-de used
in the above m xed acid anhydride process,can be aobtained by a conventi onal
Schot t en- BRERBARY FRBReRBHAMIRRPIFRY | o ANt RHECRKR PRl 410 nabR YTy Wit h ¢ he

azi de [ 23] i i I te I 7 g, to
pr epare thgegg#%%%ﬁﬁéfg§¥§l%$2§§§§#n: énﬁBgégg%%pf%%€§§“ f%hgﬂggﬁ#ygd out in
the presengep@forybashén§PARONGIEE t hIE, bA%-6uE8RPOL LAY £k et higa enpl oyed
in the reaction includes those usually enployed in the Schotten-Baumann
reacti on, fiet-byaopyearbogphamnifestdsyl, N-G6busogpcasbdnyeiNnretmyle.
trimethylam ne, pyridine, dinethylaniline, N nethyl norpholine,
1, 5- di azabrBjapwefhy3, OF-hobletex Beq RNy 1 -N-8LtHy hambheyethy | Dr4 Nojt-
undecene-7 éDBUQ and 1,4-diazabicyc|o 2,2,2& oct ane (DABCO), and inorganic
bases suchPHEOK8CasbPad! clir pvrter:o MHROSSEBEhat e, pot assi um hydr ogen
carbonate and sodi u d Nega e. reacti i ally carried out
iR A RE R

at a tenperature of fromaround erably from around
0C to arouggp3@feutes Bymnebes &0 HILIMUN atoRsel ehabhdes a[“é%&ﬂa@i?ﬂto 2
hours. The reaction between the obtained m xed acid anhydride and the azi de
[23] is useabliy oar brafdched ehaint@PEy alkatopl #hoohanayrse - 20C to around
150C, preferably fromaround OC to around 50C, for 5 mnutes to 10 hours,
pref er abl yshbstituitadt by Lote hoof shalpgemiatemsachuchnay dfeieylpr ocess i s
usually carried_out in,a solvent. The solvent nmay be any which is usually
enpl oyed | ACCA¥Imi REQPALPUL anRYBYT Yk RYHELOY 1 nBREANAY! nett-dr & Hilggenat ed

hydrocarbo%§P%¥%QS%%§g§LE%Agggggbkfﬁéggh chh&gggﬁggéggg%Q% | or get hane,

aromatic hydrocarbon enzene, ~tdi*uen et N¢r'dYsuch as
diethyl ethenfil@tralysrafieiagrand, dlaetNRosBLRILGL, €S)L£L&idras net hyl
acetate and ethyl acetate, ketones such as acetone, aprotic polar solvents
such as DMacebyEQ arthrbiBAceapll, ac fladoucetiylgr eefludhepadbpidnyl, 8-

hal ocar boxyl ate used in the m xed acid anhydri de process includes, for
exanpl e, ndétliwar cclel-dlupsepaepionel hyb-Hrumishexanoy]l erh¢trcklemof or nat e,

et hyl - s~ bronoformat e, isobutﬁl chlorofornmate, and the |ike. The azide

[23] is us&?ﬂﬁfqﬁ%%ji3n3aﬁ'£ﬁﬁ6ﬁP? ?Péfpyﬁﬁgt 1 nole, preferably 1 to 1.5
i es, per 1 ml e of jhe G300y} 6.86) a1AZka dubLERTT RlykRd NG (5o, process

of reacting an acyl halide w eactiron’is carried out
in a suitabys3ale(@Hts BeliBetBACEBRCLRE if&&ﬁ'c%n%_(igﬂ%adof T@enaiodasi C
conmpound used in the reaction may be any known basi c cofpounds, i ncl uding,
for exanpl etosodindnahydrtoxge, ipeladssum sidrighitdehasadbunb hydleheld,

pot assi um hydri de, silver carbonate, and netal al coholates such as sodi um
met hyl at e s igodidymCetliatkenyl-carhadili baving tlhdéobdsieé suhpbibieeRrEP| oyed
in the above Schotten-Baunann reaction, The solvent used in the reaction

i ncl udes, fRFLSSERDIEOMItEENGIESURUERNESSHERh Kol NALRIRSI 2L BF oDAPoT,

but anol , 3net hoxy- 1-hbutanal ,,_ethyl cell osolve and vl ge .

pyri di ne, acet (?r%’,’ és’cuethor%st r3i Icg,r)éf)ﬁgggtr) 38 s %r?ﬁlrg)?é( ththggggégg m xed
acid anhydrj 48 YPCESS.cAMd G-, $LHE 8 r bRSEERf 10yl t NAUGRbERGCEBELROPE , t he
azide [23] and an acyl halidé enployed is not particularly limted. the
acyl hal i des+4catisatigpdizadnioylan Saeanbbx of 3-gier teartyll Bokerbpreférably 1
to S noles, per 1 nole of the azide [23]. The reaction is usually carried
out 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 m xture. 58 _ The reaction between the
conmpound [24] and the conpound [25] is usually carried out at a tenperature
of fromaround OC to around 150C, preferably fromroomtenperature to
around 100C, for 1 to 15 hours, in a suitable solvent or in the absence a

o ~ - B " Y o, g,



The reaction of directly converting the conpound [22] into the conpound
[27] is generally referred to as Schm dt reaction, and carried out in a
suitabl e solvent in the presence of an acid. The acid enployed in the
reaction includes mneral acids such as sulfuric acid and hydrochloric
aci d, phosphorus conpounds such as phosphorus oxychl ori de, phosphorus
pent achl ori de, phosphorus trichloride and phosphorus pentoxide, thionyl
chloride, iron [Il1] chloride, al umi AuRPchl ori de, stannic chloride,

sul foacetic acid, phosphoric acid, and the |like. The sol vent incl udes
aromati ¢ hydrocarbons such as benzene, toluene and xyl ene, hal ogenated

hydr ocar bons such as chl orof orm dichl oronet hane and carbon tetrachl ori de,
and the like. The reaction is usually carried out at a - 59 tenperature
of from ar herdnb¢l | 04 a¢axbacky:30€ 1 upketebabhyylr om arededoRE-Bp4ar ound 100C,
for about 0.5 to about 10 hours. The conpound [23a] is usually used in an
anmount of dichtase-3-metenoydreferably 1 to 2 nDIes per 1 nDIe of the
conmpound [22]. [Reaction scheme-VIII] RA. O (CH2)n RR1L R2
11 CH2X8 O O [2%] Trejtewm Cbax<ée®ﬁfmalmomveebe)w"RsnRiUleﬁ]awher ein
R24 is phen al kyl rogen atam X hal ogen. atom either
2 e BB Bk U g P 88 p R BT b o R 1B BHERE O R

Z, W X an C?hoas—m th&yacfaerb%gnyﬁ 'e’EﬂSx?EQYSon}”ﬂe b?BPbgggaPSBﬁgi‘D the

conmpound [ and t conpoun 28] can’be carfiéd ou er t sane

reaction ceeéptbpbsyasr s 10y et toxycBe bbagtt i earbebuesrythebeagpound [ | 1]
and the conpound [11] in the above reaction schene-11. - 60 Anong the

conpounds péhtylbeycanponjid am helxiydlexykarbenglocyclic ring is substituted
by (a) a phenyl(lomer%alkyl |n whi ch phenyl rlng may be substituted by a
(I'ower) al koxy, vitr8&hertesft n@n @gingcarbpey) o R&ho?PYthch may be

substituted of hal.ogen at alken rbo ving 1
to 3 of SUBEB¥F6§H?EZS %Q&QFF aﬁggl r&&ﬁgwgﬁg EWEH& 8““3 BBéahatgn1
and a carb C OX¥Car hgnyl carb ch nma
be substltﬁé b%yégg?fimer%ilﬁﬁ§]%¥(2) g %hgﬁ§?%ﬁg&egghﬁao§§c§? ony ? (1) d
an am no(| enaihat aogyalwm Cheusn ale caltla&hbyut,eﬂlelen daminocarbonyl,
phenyl (| ower) al koxycar bonyl ; (g) phthalide; (h) Z{SFD f uranone whi ch may
be substitatb@lbyimooarﬁbmylJuﬁnqpmiamummcarbbnyn) a-butylamino-

2-oxo-1,3-dioxoleneneth€ whi ch may be substituted by phenyl or (1 ower)
al kyl can K@régayért Ben Y&QW%WQ?&ﬁhﬂ@m}ndh@fylﬁﬂlﬂﬁﬁéﬁbpﬁﬁlheﬂémgépﬁlrc ring

51O SR U Edyoh 9l XA a5, ! LI, (oS8l OO
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 alkoxy moiety is a straight
chain or branched chain C,-Cg alkoxy, such as
benzyloxycarbonyl, 2-phenylethoxycarbonyl, l-phenylethoxy-
carbonyl, 3-phenylpropoxycarbonyl, 4-phenylbutoxycarbonyl,
l,1-dimethyl-2-phenylethoxycarbonyl, S5-phenylpentyloxy-
carbonyl, 6-phenylhexyloxycarbonyl or 2-methyl-3-phenyl-
propoxycarbonyl.

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



substituted by (a) or (e) can be converted into the conpound [1] in which
the heterocyclic ring is not substituted, by treating the former conpound
in a suitable solvent such as, for exanple, water, a (lower) alcohol such
as net hanol, ethanol or isopropanol, an ether such as di oxane or
tetrahydrofuran, acetic acid, or a mxture thereof, in the presence of a
catalyst for catalytic reduction such as pall adium carbon or pall adi um

bl ack, under a hydrogen pressure of frdm™1 to 10 atom, at a tenperature of
from - 61 around OC to around 100C, for about 0.5 to about 10 hours,
wherein a mneral acid such as hydrochloric acid may be added to the
reaction 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 phggykthewebdabyoxYsRé PNV owe ) 14@IReERBoh ]l 1 Dn¥ligbs the _
heterocyclic ring is substituted by any of fhe subStituents (b) to (-i) can
be conver sedaiighe theiaoapobingh¢Hdd ichaih ch-ChealeheadrisbyT whighi s not
substituted, by hydrolyzing the former conpound under the sane reaction
condi t i onmaysbenghbgbitihed hley hy dehgnysliad ko ychebahpleinonpbeimdalkety The
conpound &%1 in which the heterocyclic ring is substituted by am no can be
conver t ed™PAEEYt A& BoRpbaAEPLT 1503 1N BE BF arbedeCBRORyERTE6r 2 HEOX R

SUDSUT LUt el Y o8 GLONPnaRRATCENE i iSIdld oS STBR BBENLOR, FONGIC T 0nS s

~O ~O enployed in't reac between oﬁpéund an _é conpound
[28] in tQﬁi%QBE%téﬁ69§'0@7§ﬁ{%%ﬁ%9446y1[T@&b%ﬂqgggggﬁkgboh9l¥MiH@—the

heterocyclic ring is Substit uted by a‘‘group: R2 can al so be

conver t ed aicetg1t,he-Q2-phekly Lotpoxy¢h fHdny 1amsogAckbglheteyssyclic ring is
substituted by ami no, by hydrolyzing the forner conpound under the same -
62 react phenydpdioppapsaaborppanimel) acetle Byddeophenglbiitoke-above conmpound
(la]. (Reaction schenme-1X] R4 . . RA X NO2 X NO2 NH2R1 (8] / ' \ ' \ R2 RS,
NH R2 R3~CREbRRYPAGENRIBOCRIREY bOdRob 2 {Hmethydap-Rhepglethoxy-

carbonylamino)butyryl, 5-(S-phenylpentyloxycarbonyl-

amino)pentanoyl, 6-—(6-phenylhexyloxycarbonylamino)hexanoyl

or 2-(2-methyl-3-phenylpropoxycarbonylamino)acetyl.

The term "a (lower) alkoxycarbonyl(lower)alkyl"

includes alkoxycarbonylalkyl in which alkoxy and alkyl

moieties are a straight chain or branched chain C;-Cg alkoxy

and alkyl, respectively, such as methoxycarbonylmethyl,

ethoxycarbonylmethyl, 2«ethoxycarbonylethyl, 3-propoxy-

carbonylpropyl, 4-butoxycarbonylbutyl, S-pentyloxycarbonyl-

pentyl, 6-hexyloxycarbonylhexyl, 2-methoxycarbonylethyl, 3-

methoxycarbonylpropyl, 3-ethoxycarbonylpropyl or 4-ethoxy-

carbonybutyl.

The term "a carboxy(lower)alkyl" includes

carboxyalkyl in which alkyl moiety is a straight chain or

branehed chain Cy~Cg alkyl, such as carboxymethyl, 2-

carboxyethyl, 3-carboxypropyl, 4-carboxybutyl, S5-carboxy-

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



X N02 COOR/ ~~COOR2 5 OR~\ NCHOR2? 3 | R290CH ~ 28 RR1 [31] O
"R O Cyclization [30b] R4 O"""., 2 5 R4 X/ NO2 OO R27 Rz~ ~3) NNCH ~ 28
ORRL O/ wR2\ ~ N[32] Cyclization "3 R ~1 (li] Hydrolysis RA O X /
COH2\~JR~~N" R3RL (1J] ' wherein R, RR~, R3, R4, X9 and X are as
defined above, R3 is a group: - s3 R20 -CHSR21 wherein R20 and R21 are
as defined above or R3, and R25 R26 R27 R28 and R29 are each a (| ower)

al kyl . The reaction between the conpouhtl T37] and the conpound [8] can be
carried out under the sane reaction conditions as enployed in the reaction
bet ween t he conpound

carboxyethyl or 2-methyl-3-carboxypropyl.

The term "an anilinocarbonyl(lower)alkyl" includes
anilinocarbonylalkyl in which alkyl moiety is a straight
chain or branched chain C,-C¢ alkyl, such as anilino-
carbonylmethyl, 2-anilinocaronylethyl, l-anilinocarbonyl-
ethyl, 3-anilinocarbonylpropyl, 4-anilinocarbonylbutyl, 5-
anilinocarbonylpentyl, G—dnilinocarbonylhexyl, l,1-dimethyl-

- 2-anilinocarbonylethyl or 2-methyl-3-anilinocarbonylpropyl.

The term "an amino which may be substituted by a
(lower) alkyl, a (lower) alkanoyl, a (lower) alkoxycarbonyl
or a phenyl(lower)alkyl" includes amino which may be
substituted by 1 or 2 of a straight chain or branched chain
C,-C¢ alkyl, a straight chain or branched chain C;-Cg
alkanoyl, a straight chain or branched chain (C,-Cg)alkoxy-—
carbonyl or a phenylalkyl in which alkyl moiety is a
straight chain or branched chain C;-Cgz 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-n-propyl-N-pentanoylamino, N-ethyl-N-hexanoylamino,
methoxycrbonylamino, ethoxycarbonylamino, propoxycarbonyl-

amino, t-butoxycarbonylamino, pentyloxycarbonylamino,



[I b] and the compound [11] in the above reaction schenme-I1. The reaction
bet ween the conpound [29] and the conpound [30al 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 exanple, alcohols
such as nethanol, ethanol and isopropanol, aromatic hydrocarbons such as
benzene and tol uene, polar solvents such as acetonitrile, DWVF, DMSO and
HVWPA, and the |ike. The conpound [303]2%r"[30b] is usually used in an
anount of at least 1 nole, preferably 1 to 1.5 noles, per 1 nole of the
conpound [29]. The reaction is usually carried out at a tenperature of from
roomtenperature to around 200C, preferably from around 60C to around 200C,
for about 0.5 to about 25 hours. The cyclization of the conpound [31] or

[ 32] can beenarcxkyesh iidinydamd h8i, NBut 6x yed t 5sisy ks mad-ods tbay -t he
cyclization, including a heating nethod, a nethod using an acidic conpound
such as phosghimoris Nnedhiydrimdeo  pNos pbot ersy qrariicaghl -ot-eddy laind sph o Nus
trichloride, thionyl chloride, conc. sulfuric acid or polyphosphoric acid,
and the |itkutoxydggrbanylsNsbepeylamine ¢ ieeskaHd dvet (Ro®hepyd —r eaction i s

sually carti out in hi gh b. | vent such .as hi gh .h. p.. hydrocarbon
grua h?gh %Eﬁf¥tﬂ¢%ﬂ5asd@ﬁPhgnygﬁgaviﬁ?Mtﬁ?wu$§ﬁPQﬁWi;P9 Y&Bé@ﬂyPgne gl ycol
di mret hyl e re,of %895' 50C, preferably from 150C
to 200>C/:. I(tn ahs%yo]i‘amt ingiiniil g'mg?hgfaém a %’%"ﬁ?‘% coorprp(gund, t%e acidic

conpound iﬁhéﬁgﬁﬂé??ﬂ%%&dnbn an equinolar to a | arge excess anount,
preferably 10 to 20 noles, per 1 nole of the conmpound [31] or [32], The

reaction i s usual |y Trer rtieaa dat 2i( 6H) REupamsenceniath alesenee of a suitable
solvent at a tenperature of fromroomtenperature to 150C for about 0.1 to

about 6 hotdkstitted|byedt orndl gfebadesen aalnms | dawcludds 24 580et i ¢
anhydride in additiqn to the solvents e oyed in the cyclization of the
above ccwnﬁﬂﬁﬂ??@ﬁ.éﬁﬁé? H?ﬁrBFy?PESGFtPEEAC%#WﬁnﬂRi%I?ﬁ 95 carried out
under the re ' WL _enp| oyed, i n. .t hydreal,ysi s of the
conmpound [f‘gﬁﬁsl n %’ﬁéeﬂ %o%ggéagtg?gﬂggc gﬁa’- If’%brﬂognoco%gdnd [1j] in

whi ch R3~ f$ra@ndd-03iy1 - GHIRa1 chadrbe2¢ oM fLE@Fhddl -5 141, Caidhaghendi ng
conmpound i n which is -CH2R20 by treating the forrer conpound under the

sanme react2 (8Hrofuldnams-ad ,edplifayedoid( SHp-f@raidrors-wierodi B3-tilkdosonpound
[18) is converted into the conpound [19) in the above reaction schene-V.

- 65 The 206Ppbufrdng-51ylwhich R2~ is a 5- to 9 nenbered saturated or
unsaturated heterocyclic ring havingﬁa (1 ower) al koxycarbonyl on _the

secondary nitrogen at¥m' e bé SYhbeltener bithe i rusdgsorlteadd¥ound in
whi ch R2~ | g x?h?cf-rlxj ga%ﬁ[kg%ln (;%rt d ;38 urs@;ggl?g{ é't@f‘r% u(gptbe‘dathb:q.ltet%r %%%filﬁx' c ring

havi ng no substi secondary nitrogen atom by treating e forner
conpound ug %t%\lﬁ s U @AG @1FeRdbhy PNS228u BFY Q¥erd, Indiigdwdrol ysis
un a

of the conp in the above reaction schene-|I.
ethyl, 3-sulfopropyl, 4-sulfobutyl, S-sulfopentyl, 6-sulfo-
hexyl, 1,1-dimethyl-2-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 C;-C¢ alkylsulfonyl which may be
substituted by 1 to 3 of halogen atoms, such as methyl-
sulfonyl, ethylsulfonyl, isopropylsulfonyl, n-butylsulfonyl,
pentylsulfonyl, hexylsulfonyl, trifluoromethylsufonyl, 2-
fluoroethylsulfonyl, 3-fluoropropylsulfonyl, 4,4,4-tri-

fluorobutylsulfonyl, S-chloropentylsulfonyl, 6-bromohexyl-



The conpound [29] enployed as the starting material in the above reaciton
schene-1 X can be prepared, for exanple, by the processes as shown in the
foll owi ng reaction schenes-X to Xl I1I. - 66 [Reaction scheme-X 5 R2, H2
CHSR21 R20 [16] R4 X/ R2~ NHR30 CH2 R20 [34] R4 X X "N Nitration R4 X NO2
R2~ NHR30 CH2 R20 Hydrolysis RA X R2. NH2 CHZ R20 [33] Nitration 02 R2 H2

_29_

sulfonyl, 6-iodohexylsulfonyl, 2,2-difluoroethylsulfonyl or
2,3-dibromopropylsulfonyl.

The term "a (lower) alkoxy" includes a straight
chain or branched chain C,-Cg alkoxy, such as methoxy,
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy., pentyloxy
or hexyloxy.

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

The term "a (lower) alkenyl" includes a straight
chain or branched chain 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-l,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 C;-C¢ alkyl, such as "(5-
methyl-2-oxo-1,3-dioxolen-4-yl)methyl, (S5-tert-butyl-2-oxo-
1,3=dioxolen-4-yl)methyl, (S-phenyl-2-oxo-1l,3-dioxolen-4-
yl)methyl, (2-oxo-1,3-dioxolen-4-yl)methyl, (5-pentyl-2-oxo-

1,3-dioxolen-4-yl)methyl, (5-hexyl-2-oxo-1,3-dioxolen-4-yl)-



CH2 R20 R4 X N N [35J [36] - 67 R4 X~ NO2 R2' \ X9 CH2 R0 [37a]
NO2 R2 N-X6 RL NH2-RL . [ 8] R4 X N0O2 / R~ NHR CH2 R20 R20 CH2SR21
[15] [29a] R4 X NO2 /~ R2~ NHRL CHSR21 R20 [39a] Hal ogenation R4 X NO2 R2~

NHRL [ 39]

[ 29b]
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methyl, (5-ethyl-2-oxo-1,3-dioxolen-4-yl)methyl or (5-
propyl-2-oxo-1,3-dioxolen-4-yl)methyl.

The term "“a 2-0ox0-1,3-dioxolenemethylamino which
may be substituted by phenyl or a (lower) alkyl" includes 2-
oxo-1,3-dioxolenemethylamino which may be substituted by
phenyl or a straight chain or branched chain C;-C¢ alkyl,
such as (S5-methyl-2-oxo-1,3-dioxolen-4-yl)methylamino, (S-
tert-butyl-2-oxo-1,3~dioxolen-4~yl)methylamino, (S-phenyl-2-
oxo-1,3-dioxolen-4~yl)methylamino, (2-oxo-1,3-dioxolen-4-
yl)methylamino, (5-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-dioxolen~4-yl)methylamino, or (5-propyl-2-
oxo-1,3-dioxolen-4-yl)methylamino.

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

The term "a (lower) alkylthio" includes a straight
chain or branched chain Cy-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 halogen atom and hydroxy on phenyl ring"
includes phenyl which may be substituted by 1 to 3 of

substituents selected from the group consisting of a

R4 X



R4 X NO2 R2' X9 NH2-R1 [8] [38] wherein R, R2 , R20, R21, X, X5 and X6 are
as defined above, R30 is a (lower) al kanoyl, and X9 is a halogen atom The
desul furi zation of the conpound [16] or [29b] can be carried out under the
sanme reaciton conditions as enployed in the desul furization of the~above
conpound [18]. - 68 The reaction of converting the conpound [33] into
the conmpound [34] is carried out in the presence of a (lower) al kanoyl ating
agent, which includes a (lower) al kahotk 7acid 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 chlor.i de'or

propi onyl brom de, or the like. Tn case of using an acid anhydride or an
acid halide as the (lower) al kanoyl ating agent. a basic conpound nmay al so
be enpl oyedralfAtbaRaEnconpordsched| sttteisn d,6ic exawpke, al kabbgsrtal s such
as netallic sodiumand netallic potassiunllhygroxides, car bonat es or

hydr ogen e&pporatiebydfoshesr phdayl nbigl sudr ganpbebgdes 4smehhasypyri di ne
and piperidine, and the like. The reaction can be carried out in either the
presence 8hepHa aBsehbexpphengbi (ATRIORMEANGAYN dhe-pusssrpbenyla suit abl e
solvent. The sol yent jncludes, for. exanple, ketaones such as acetone and
mothyl et HyPeREYSREYPREREN s SRFFYLORIRNGRAL o rhdr SARE BHPEXBREDY dr omat | o
hydr ocar bgn uch: ol ye l.ene,, _ i i agetic
annydr e aaber AR RERFERE L ”) oP R A 4 B Rl Bp Rt 3Ry Cgent
is used i ghaBrapReny19f 4athl 8ASEndn D) e Rfombpeng 10f 2LhegegARAYRd [ 33],
usually in an equinolar to a | arge excess anount. The reaction Is usually
carried out, 4adidluerpphahyl ¢ »f6+d oM @omptkr3Q ,t G, a~difdudbBfhepyef er abl y
fromaround OC to around 100C, for about 5 m nutes to about 15 hours. In
case of ugi-Agdafluorgphepybwe? )4 ad kelnberophEnylas 2 l6e dibanmpphankimoyl at i ng
agent, a dehydrati, agent is_preferably, enpl oyed, which i ncludes m neral
aci ds suc&'23%§GFFEEPBQQEP8“§%d ﬁyﬁf%ﬁ%*%ﬁﬁgéﬁﬂﬁanyéulﬁ6§#8°éera§ such as
p-t ol uenesul I ..d, be ul, f.oni ,d and eth ulfonic,aci,d and

t he Iike,%%ﬁkggﬁéhggggfign9%§g€$e%eﬁ%&ﬁé§¥%ﬂﬁq£;d ?uP%gﬁ%gYPeﬁg %étére of
from ar oungs@%yvhBeakUnd-f28 nigratyg; pogng_{33] or
[34] is carg'rdi gdytgut 83 trea%i ﬁ%"ﬁ'&%ﬁfd 2tco:ilarrIﬁi()l(lglrr%,(?ce\f/?/ixt eﬁ<'§1E(l:‘2=i{)rglt?ng%agent
such as f iwydroxyphenglackd?, ¢peetirihydrotypdmsi.a m xed acid (e. g. nitric
acid plus sulfuric acid, fumng sulfuric acid, phosphoric acid or acetic
anhydride, etc.-~), Zheakkahi "aethower) ratkyplwscduiayr be sgbdtisntedhydri de
of nitric acid and an organic aci d-such_as acetyl nitrate or benzoyl

nitrate, * M% PofértorENr a6%Mde? h1PYPE) RHPMNIOKe LUy dFOf¥at e, nitrate of
acet one CYINGRKALL s 0B KYLaNLLT BAE BASe SHIAMTNE ALt 1 3atkyl ,
pol yphosphoric aci'd, wthout a solvent or in lhg presenece of "a go!vent
such as ageldtGaaGnt, chadhi 6rapPYAEREE Ghastlld,Wd C AGW. wHRenniikrating agent
is preferably used in an amount of 1 to 5 noles per nol e of the conpound
[33] or [ #Hibstiltmtedabdlyi antbs3usfaslpsthtuerts adl exitenl tfamertdieur e of from
around--10C to around 70C for about 10 minutes to about 24 hours. The

hydr ol ysi 9tsfuUR [gensdpsdnadof38] hasoganratemod hrddighthehadmeoreact i on

condi tions as |oyed in the hydrol ysis of the above conpound [I a]. - 70
%ranéﬂg% é%ain Cy-Cg¢ a¥kano¥foxy or hydroxy, suéﬂaas [1al

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-dichlorohexyl, 2,2,2-
trifluoroethyl, trifluoromethyl, acetyloxymethyl, 2-
propionyloxyethyl, 3-butyryloxypropyl, 4-pentanoyloxybutyl,

5-hexanoyloxypentyl, 6-acetyloxyhexyl, propanoyloxymethyl,



The reaction between the conmpound [37a] or [38] and the compound (8] can be
carried out under the sane reaction conditions as enployed in the reaction
bet ween the conpound [Ib] and the conpound [11] in the above reaction
schenme-1 1'. The hal ogenation of the conpound [39] can be carried out under
the sane reaction conditions as enployed _ ' in the hal ogenation of the
above conpound [14]. The reaction of converting the conpound [29b] into the
conpound (29a] can be carried out urde¥ the same reaction conditions as
enpl oyed in the above reaction of converting the compound [18] into the
conpound [19]. The reaction between the conmpound [39a] and the conpound
[15) can be carried out under the sane reaction conditions as enployed in
the reaction between the conmpound [14a] and the conpound [15]. The reaction
of conver ti-agetha oxgeraynd p3sdet &cyefmsyqowoundekazbymanyaeh?anried out
by converting the fornmer conpound into a diazoniumsalt thereof using
sodiumnitrite and &heaconpsunds asf silld prieseati dnvepdioahbér theaci d
hydrobrom ¢ acid or boron fluoride in a solvent such as a (|l ower) al kanoic
aci d such abovecasaneradi fosrudat b¥] @™ hehonepasedi hy vReighgzoni um salt

wi th a copper powder qr a copper halide such as, for_exapple, cuprous

br oni de, r &hieg iBéeg?P&l{)‘FiW?ﬂﬂr&q'd °irnetxﬁ5‘pﬂyPesg§c§th a

hydr ohal o i id.su ,: 0 | e,. hydrqobroemi.c i r - 71
hydrochlogﬁgkgg% f 8% %gggﬁiﬁé %&%ﬁﬂ%@¥§gggugfggésgé F%ﬁFﬂggbresence or
absence of a copper powder, preferably with a copper halide in the presence
of a hydrohal ogenic acid. The sodiumnitrite is usually used in an anount
of 1 to 2 noles, preferably 1 to 1.5 noles, per 1 nole of the conpound
[36j, and the copper halide is usually used in an anobunt of 1 to 5 noles,
preferably 1 to 4 noles, per 1 nole of the conpound ' [36j. The reaction is
usual ly carried out at a tenperature of fromaround -20C to around 100C,
preferably fromaround -5C to around 100C, for about 10 m nutes to about 5
hours. The hal ogen atons of R2~ and X9 in the conpound [37aj, the conpound
[la], the conmpound [la'j and the conpound [45] described bel ow can be
converted into each other. - 72 [Reaction schene-XI] R4 X NO2 R2~ NHR30
Hydrolysis ~ R4 X NO2 R2~ NH2 Hal ogenati ng agent [40] R4 R20 . X NO2
CH2SR21 [15] R2~ NH- X6 [42] R4 X NO2 R2' X9 CH2 R20



[37] [41] RA X NO2 R2. NH2 CHSR21 R20 [43] wherein R2 , R20, R21 R30 X~ X6
and X9 are as defined above. The hydrolysis of the conpound [40] can be
carried out under the same reaction conditions as enployed in the

hydrol ysis of the above conpound [la]. The hal ogenati on of the conpound
[41J can be carried out under the sane reaction conditions as enployed in
t he hal ogenati on of the conpound [14] Ln3she above reaction schene-V. -
73 The reaction between the conpound [42] and the conpound (15] can be
carried out under the sane reaction conditions as enployed in the reaction
bet ween the conpound [ 14a] and the conpound [15]. The desul furization of
the conmpound (43] can be carried out under the sanme reaction conditions as

enpl oyed Ilﬁé%‘gﬁl ehsugcf lé;nl ZQ*I on of the conpound [18] in the above reaction

schene- V. ion sc 1] RR" \ ~ X9 R3
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[44] Nitration 02N R2" \ ~ X9 R3 (45] H2ZN ~ X/ Ntratio~ R2 ~\ X9 R2 \ X9
R3 R3 [46] X/ NO2 R2. \ ~ 9 "X R3 [47] X/ NH2 R2. \ X9 R3 Hal ogenation

[48] [49] - 74 X/ NHX6 R2. W( X9 R3 [SO R20 CHSR21 X NH2 R2' \ ~ X9
R3 R20 [15] CH2SR21 CH2R20 . X NH2

._34_

wherein R!, R?, R3 R? and X are as defined above, R?' is a
halogen atom or the R2 group (R2 is as defined above), ﬁs is
a group of the formula: ~corlo (wherein r10 is a (lower)
alkyl) or a group of the formula: -coor1! (wherein R is a

(lower) alkyl), R® is a (lower) alkyl, R’ is a group of the
12

formula: —N<::El3 (wherein R1? ang Rl% are each a (lower)

alkyl) or a (lower) alkoxy., x? and x3 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, toluene and xylene, halogenatéd
hydrocarbons such as dichloromethane, chloroform and carbon
tetrachloride, ethers such as dioxane, tetrahydrofuran and
diethyl ether, dimethylformamide (DMF), dimethyl sulfoxide
(DMSO), and the like. The halogenating agent may be any
conventional halogenating agents which can convert hydroxy
in carboxy 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 using no solvent, the halogenating agent is
usually used in a large excess amount, and in case of using

a solvent, the halogenating agent is usually used in an



R2' \ ~ X9 R3 [51] [52] CH2R20 H2820 X X N02 / / R2, \ ~ X9 Nitration R2. ~
~ X9 R3 R3 [53] [37b] wherein R2 , R3, X6, X9, R20 and R21 are as defined
above. - 75 [Reaction scheme-Xl11] HZN R2' \ ~ X9 R3 Hal ogenati on ~ X6HN
/ R2. \ X9 R3 [46] R20 CH2SR21 [15] [54]. R20 CHSR21 H2N R2' \ ~ X9 R3 [55]
CH2ZR20 H2ZN R2' \ ~ X9 R3 CH2R20 X R2' \ ~ X9 R3 [56]

_35...

amount of at least 1 mole, preferably 2 to 4 moles, per 1
mole of the compound [2]. The reaction temperature and the
reaction period of time are not particularly limited either,
but the reaction is usually carried out at a temperature of
from room temperature to around 100°C for about 30 minutes
to about 6 hours.
The reaction between the compound (3] and the

- compound (4] is carried out in a suitable solvent in the
presence of a basic compound. The solvent used in the
reaction may be any conventional solvents unless they give
any undesirable effect on the 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 (HMPR), and a mixture of these
solvents. The basic compound employed in the reacion
includes inorganic bases such as metallic sodium, metallic
potassium, metallic magnesium, sodium hydride, sodium amide,
sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate and sodium hydrogen carbonate, metal

alcoholates such as sodium methylate and sodium ethylate,



[ 53] wherein R2', R3, X6, Xg, R20 and R21 are as defined above. The
nitration of each conpound [44], [47] or [53] can be carried out under the
same reaction conditions as enployed in the nitration of the conpound [ 33]
or [34]. The reduction of the conpound [45] or [48] is usually carried out
by (i) reducing the conpound with a catalyst for catalytic reduction in a
suitable solvent, or by (ii) reducing %?e conpound with a reduci ng agent
such as a mxture of metal or netal with an acid or a mixture - 76
of netal or netal salt with hydrOX|de, sul fide or anmmonium salt of al kal
metal in a suitable innert solvent. In case of the process (i) of the
catal ytic reduction, the solvent enployed in the reaction inciudes~, for
exanpl e, water, acetic acid, alcohols such as nethanol, ethanol and

i sopr opanoandhgdgan ic boase s irhassheyaidiaad pypéobhdikaee, qetdErinsuch as
di et hyl ene gl ycol dinethyl ether, dioxane, tetrahydrofuran and di et hyl

et her, estbFiéeshphaminetdnd N Nﬂﬁiﬂﬁh@YARdlﬁﬁvﬁyl Heeteeact kg ok ¢ pol ar

solvent such a N, N- di pe formam de, and the e. The c tal yst for
oot a1 vt i o BEUALEPoRRBRATOE (3F (e PBRCAFBREI S| HHSE, AT op D b

pal | adi um aPé[.IIméd gl ﬂﬁ&f{?&é%'%ﬁ&@%d ﬁ*été “%S@ci"tim oxi de,

copper chrom ane the 1s usually used
in an a”DUBBrOEbBGQWbOSOgotébéuéxbd'HB%%SWEIﬁhé Qéﬁﬁéu&@ toe conpound [45]
or [48]. The reaction is usually carried out at a erature of from
around -20Gstialayousdd 1blGn pamdwartakify ar eerat oundol)é: tré ora pyrper at ur e
at a hydrogen pressure of from1l1l to 10 atm for about 0.5 to about 10
hours. In tes@ wblaesinper he Ml eds thei ):omppgnénf)B byedTheders g agent
includes a mxture of iron, zinc,_tin or tin E L chloride with a m neral
aci d such SQ”R?HPSCHFOP?%a%&ﬁcF%ﬁ éﬂIF@rP@°HB dof a2k kedfe bf™¥%n, iron

(1) sulfabgecethSy08 L Wikl HlJ i3l BYCERX! dgnsugls 26y podi um

hydrOX|de, duch-3s® anmont uh sul' T a e hia or’ amoni um
chl ori de, and the |i r i g6l ude f I wat er

_ 77 _ acetic acid, ﬁgﬁhano 6£%?Hg%§QhM§?gQage gﬁdé?ﬁeef?ﬁéaagﬁglreactlon
condi ti ons fefrmuna : abouR? eféiCs ilfedwad (& ¥hecpeadt Den OfoR kel &he
reduci ng agent enpl oyed. ﬁ&r exanpl e, the reaction is advantageously

carri ed outthat gaoupnpeC@RUT eiwfa fswirhadnleusdl@®Ent oinobhet prpeemtaref far
about 0.5 to about 10 hours when the reducing agent is a conbination of tin
(11) chl or Pa&i&nGoRpPaALBENI oFRe %RﬁYF“tTwéeﬂedﬂchg EgeRtiey {RELPESS enpl oyed

f 1 f I 1 I f th
Starting ol sratbire RESER aReh ot ofhiRa FhBFaRe: (585 Kna the
subsequent wRRGALN hBnbhoyROMRAN J1kale CaRchgr e8! hiBfooktpbAs L he same

reaction conditions as enployed in the hal ogenatlon of "t he above conpound
[14] and t kachubse@earbnéeacdlvenav 4l Ky emeypalighbtdbt. hy@focarbons

desul furization of the conpound [55] or [51J for preparing the conpound

[ 56J or [52uchesyseat-heshpecanepbanaranedynlohenanke spretieapolan
conditions as enployed in the desul furization of the above conpound [ 18].
The reacti &@loen&snFEED A PHEIC%M%Qnﬁﬂﬁ [EMPR opnfdskhej hiket heTR®npound [ 47]
or [53] re ctlvel i s carr#ﬁﬂ?out feacting the startin conpound W th

nitrite of - und 189 ilTTT Q?%mgaﬁdt FEFEREnPEPPEE® I n a sol vent
such as_walgindifl 18 ALESERER 8L Ainditiih (adiciBed Hiapaniugysal t, hich is

t hen heateg'at fromaround 150C to around C, of eate at fromroom

t enper at ur g dddrmadyN@AmlneE klch as ethylamlne, 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 room temperature to around 100°C, for about

1 to about 20 hours.



_ ~S _ the presence of copper (I) brom de - hydrobrom c acid, copper (1)
chloride - hydrochloric acid, hydrobrom c acid, potassiumiodide, or an
acid such as hydrochloric acid plus copper powder. The acid enployed in the
reaction includes, for exanple, hydrochloric acid, hydrobrom c acid,

sul furic acid, tetrafluoroboric acid, hexafl uorophosphoric acid, and the
|like. The acid and the nitrate. of netgh are usually used in an anount of
froml to 5 noles, preferably from1l to 3 noles, and of at |east 1 nole,
preferably from1l to 1.5, noles, respectively, per 1 nole of the conpound
[46] or [56]. The amount of the acid enployed in heating the obtained
diazoniumsalt is usually at least 1 noles, preferably from1l to 1.5 noles
per 1 nole of the conpound i56]. The deam nation of the conpound [52] to
prepare the compound}&3jonReusk 1iSddwbatreby, RY ok S e @R g’ga@%q ng the
conmpound [ 52 ith t- W nitrite in.the esence, of a_.suitabl e solvent.
The' 9ol venfobmELaycct IR T dbiesten EpubRE FFare En bt L aRGAIAL

f or mam de, ] .S ilde, p I C;acigd triam d the
ke he. £ HBUBE PR TG00 R AT AREOUS RATRRRE Tt IO AR ) o

preferabl yahragid t8t21yed £S P atidokatalybbeus8aPOnNehé SPdactlish reacti on
is usually carried out at a tenperature of fromroomtenperature to around
150C, pref énebhyesr mimeonin dcimse satchr ast bydroahtloiD0Ga¢vd abdut 0.1 to 5
hours. - 79 [Reaction schene-XIV] R2. X5 R2. X5 Halo enation \ X NH2 ~ X
NH- X6 (57) Sp3fufrireacie: -and orggamit acifsCrRSRk &s XphkRleesrul faroiq 58] R2.

/ X5 X NH2 ClﬂézRZORLS%aRJ / X5 X C(iIJ—| H2 RRO R2' / ~ X5 X CN CH2 R20 [ 60]
[2b] wher ePRif2 | TK 1Ch40n R UsH@ 1Ry1careigd auti Abd2 abBREIatFS eact i on
bet ween the_.c u ] t hal.ogenat.i n n nd.the subsequent
reaction M?thgﬁé ggﬁ%@%ﬁ%ﬁ?%g]Q%F%E%%gﬁgeg’o fgggﬁ%?f¥hgr%%n§x¥%action

condi ti ons tampeFRLAYEded Natditnd B3RO £Bet WBBN L DeraboysucoFPAUtId 14] and
t he hal ogenating agent and the subsequent reaction with the conmpound [15j.

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
[S]. 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 the above-mentioned solvents at.a
temperature of from around 0°C to around 200°C, preferably

from around 0°C to around 170°C.



- 80 The desulfurization of the conpound (58] to prepare the conpound [59]
Is carried out under the sane reaction conditions as enployed in the
desul furi zation of the conpound [1B]. The reaction of converting the
conmpound [59] into the conpound [60] is carried out by treating the forner
conpound under the sane reacion conditions as, enployed in the reaction of
converting the conpound [46] or [56]_ihto the diazoniumsalt to prepare

di azoniumsalt, which is then reacted th MCN, wherein Mis as defined
above, in the presence of a copper conpound such as copper powder or copper
sulfate. The reaction is usually carried out at a tenperature of from
around 0OC to around 100C, preferably fromaround OC to around 70C for about
0.5 to about 5 hours. The MCN is usually used in an anmobunt of at |east 1
nol e, preferably 1 tThelGeavkdésnpbketdeem| ehofcdrpwohpldlhdrfddhe The

hydrol ysis of the conpound [60] can be carried out under the sane reaction

condi ti onsC%P@#ﬁ dyfi'-ﬂd 115n cagsipgdeet ykn sa cﬁuti‘riéﬂeﬁbcﬁfé‘-wﬁ:rour‘iﬂle[ 20]. - 81
[Reactlon sc é%&) NH2 R2' X9 R3.[49 Nltratlon O X\ ~~ NHR30
Ni t rati on~#2; "‘?"t W&rdollﬁ?nge LEACEH1} NHRY FEPnYenkgqpa

solvents unless they give any undesirable effect on the
reaction, and includes, for example, alcohols such as
methanol, ethanol and propanol, ethers such 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 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 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]. In 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



[62] [63] X NO2 X ~H2 --~ 2. \' | 9 R3 XR2 3 X~ R[64] . [65] X10 10 X X
N0O2 2 ~ ( Nitration , \ RR3 X~ R2 R3 X~ [66] [37c] wherein R2 , R3, X, X9,
and R30 are as defined above and X10 is a hal ogen atom The reaction of
converting the conpound [49] into the conmpound [61] can be carried out
under the sane reaction conditions as enployed in the above reaction of
converting X/ NHR30 R2 ~ X9 R3 the co ound [33) into the conpound [ 34].

- 82 The nitration of the conpound [2 '161] or [66] 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 conpound [62] can be
carried out under the sane reaction conditions as enployed in the above
hydrol ysis of the conpound [l a]. The deam nation of the conpound [63] to
prepare thetherpodidxané, cabrhbydastiesth outondydemet Aadsdiglyeact i on
conditions as enployed in the above deam nation of the conpound [52]. The
reduction efl iphatdenmpydndcpéhpneanude aarnihtekaoet: heptheesand reaci on
conditions_as enployed in the _abovye reduction of the conpound [45] or [48].
The reactl&ﬁgdplébnééﬁﬂgﬁgaﬁﬁé E&ﬁﬁ%ﬁ%ﬁPTQﬂﬂSWQHnﬁstﬁ@leéﬁﬁeﬁﬂd [66] can be

d f h
Compound ( o R4 PR TR O o e Bugh t e R EEe . HrBos ERnkRhaE Ta)
o okl el bk busb2ha ik, 3 £A2) 1 3BT ChRR2 15

saturated or unsaturated 5- to'9-nenbered het'erocyclic ring having a

subst i t uentba@fi OxBdmpAhd empedyeadi hothder &Y iR ANE10de€0TROHGER i cWher ei n
R2 is a saturated or unsaturated 5- to 9nenbered heterocyclic ring having a

subst i t uentbagfeshyadradx s Te¢adéddocsPdibusamédimlddrr pedassti uw, t Bodium
hydrogenatln%&redUC|ng agent in the presence of a suitable solvent. The
reduci ng adeidr ido FRekiuny gmideanpPdiuRydraxide, 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 around
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 sodium
hydroxide, potassium hydroxide, barium hydroxide or
potassium carbonate, a mineral acid such as sulfuric acid,
hydrochloric acid or nitric acid, or an organic acid such as
acetic acid or aromatic sulfonic acids, in a solvent
including water, alcohols such as methanol, ethanol and iso-

propanol, ketones such as acetone and methyl ethyl ketone,



- 83 borohydride, lithiumalum num hydride, diborane and the |ike. The
reduci ng agent is usually used in an anount of at least 1 nole, preferably
1to 5 noles per 1 nole of the starting material to be reduced. The sol vent
i ncl udes, for exanple, water, a (lower) alcohol such as nethanol, ethanol
or isopropanol, an ether such as tetrahydrofuran, diethyl . ether or

d:c g:cyme, and 'Ejhe i ke. The reac]'El onb% s4¢15_ual |y ca(rjrl ed out at a tenperature
for about 10 minutes to aboul 5 hours. In case of using I ithium aium num
hydri de or di borane as the reducing aQent, nonaqueous solvent is preferably
enpl oyed such as diethyl ether, tetrahydrofuran or diglyme. In case of

usi ng sodi um borohydride as the reduci ng agent, an inorgani c base such as
sodi um hydtdrerge seah alssdibsanddandtethhneereahtycml shisttdiyl €hbeconpounds
wherein R2 is a saturated or unsaturated S to 9-nenbered heterocyclic ring
havi ng a SRt @&id seredt BixErbem EpRreploup Thendiesdiatiieg 46 asppdder) al kyl
havi ng at | east oft at(l o&gri) al Eanoylgnrﬁj no and atée: ower)

al koxycar ISGHiI*&R F8F &5 PorEPPeER RARDYP ant i &P EMRREAture to

al koxycar Ryl M ¥R eaN L8 cAY AL QLT ZEGN | t eshondi ounds
wherein R2 is a saturat g org 8nsgt urﬁg]}t\eﬂ&%-' ‘{Eg‘pgef}rr?et%g%rg %gf)ggcg)gycl ic ring
having a sugwid, tAeantabsakeot @dtbr 9pdbEHE3 @B LONTyStneg r@hact ibhower) al kyl

having at | east one am no and am no. The hydrol ysis - 84 can be carried
out under theresdre predaciedn tbendonpousd aklahpl oyed in the hydrol ysis of the
conpound [la] in the above reaction schene-1. The conpounds wherein R2 is a

sat ur at ed [dfeagisianSehedesIIio 9- menbered heterocyclic ring having at | east
one -NH in thg ring can be converted into the gpnpounds wherein R2 is a

saturated Q sat §f at 14t 0_9penb het er dtycl ring substituted by
at | east ong of %ggﬁoyl ,Rb regj;ﬁjng t¥he

, @0Bunds under the
same reacti ditqons as enptroyed—++>t he converting the
conmpound [ 32

) -'- conpound [34] in the Ahave i on schene-X. The
conpounds ¥%] ,m_)[S],' [7]. [9]. [la], [la'], 44 D]}, [Ilﬁ'], [29], (31] and (32]
wherein R is pheﬂyl having at |east one (lowet) alkoxy on the phenyl
ring can be converted into the correspondi ng conpounds wherein R is a
phenyl having (@b} east one hydroxy on the phenyll¥i'ng, by heating the
former conmpounds in an aqueous hydrobrom c acid solution. The conpound [ 1]
wherein R3 and/or R4 is a halogen atom can be converted into the

For mor - coMIMa T o varer Bd & bABACT AR A ST A E TR gt Bui o

former conpound i n vater ar _
pot assi umdpiidud decd, haa wiihydr ayadsqdl ¢S S.0UNdLIMSIGH Whe 10 around

200C, pref erabﬁ?&from roomtenperature ?o around 150C for about 1 to 15

hours. -f@muldeacti on schene-XvVi] R4 X / COOR6a
15
OCOR
—B/// (wherein R1% and R0 are each an alkyl).
“Nocorl6

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 [1lb). The reaction is
carried out in an innert solvent, which includes, for
example, water, alcohols such as methanol, ethanol,'

isopropanol, butanol, amyl alcohol and isocamyl alcohol,



R21 \ ~ N~ Hydrolysis R3 Rla [I k] Hal ogenation R4 O- - X/ COOR6a R2~ ,\
~NRBRRc R4 OX, COORSa R~~NR3SRDbI [le) RAOX/ COORGa ~* J R~ N
R3 Rd[Inl [In] wherein R2 , R3, R4 and X are as defined above, and R6a is
hydrogen atomor a (lower) alkyl, Rlais a (lower) alkyl having 1 to 3 of
hydroxy, Rib is a (lower) alkyl having 1 to 3 of a (lower) al kanoyl oxy, R c
is a (lower) alkyl having 1 to 3 of hal agen atons and Rid is a (Iower)
al kenyl . The reaction of converting the* tonpound [Ik] into the conpound
[1~,] can be carried out under the sane reaction conditions as enployed in
t he above reaction of converting the compound [33J into the conmpound [34].
The hydrolysis of the conmpound [1~,] can be carried out under the sane
reaction conditions as enployed in the above hydrol ysis of the conpound
[la]. The Ralampdniat ihgdrotarhensospohinas [Heédzeren Bolomne eddoxylender the
sanme reaction conditions as enBoned in the above hal ogeriation of the
compound [ Bthers 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 carbonates 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

to 10 atm., at a temperature of from room temperature to

around 250°C, preferably from room temperature to around

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

The compound (lb'] wherein R4 is a group of the

formula:
15
OCOR
—B<
ocor1®
can be converted into the corresponding compound [1b']
wherein R4 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



- 86 The reaction of converting the conpound [l k) into the conpound [In]
is carried out in a suitable solvent or without a solvent in the presence
of a hydrohal ogenic acid such as hydochloric acid or hydrobrom c acid, an
i norganic acid such as sulfuric acid, boric acid or potassium

hydr ogensul fate, or an organic acid such as oxalic acid. The sol vent

enpl oyed in the reaction includes, for,.exanple, water, an ether such as
di oxane, tetrahydrofuran or diethyl ether, a hal ogenated hydrocarbon such
as dichl oronet hane, chloroformor carbon tetrachloride, an aromatic

hydr ocar bon such as benzene, toluene or xylene, or a mxture thereof. The
reaction is usually carried out at a tenperature of fromaround 50C to
around 350C, preferably fromaround 80C to around 300C for about 10 mi nutes
to about P&SBoBFPlOYRAd ieakhe oipasitisniacipdgst Renebrbdvatey Bughiag o the

conpound %Ig£ IS C rrieg out in a suit Ie,aolve&%,or W { hout a sol vent.
The sol vefPY&Hpl BygﬁPFh £ heP? it ih B dEnySAht h BBl ified in the
above 1 eaghi,BRagk CORYELLL Nt WFa SAOWAd kil o DA S compound [1n] . The
reaction i's usuaIFy arried out” a enperature of fromTroomtenperature

to aroundcheBenaResf ghabbyqgds AN B AUY LRIEREHA! HE et Ry PARINW, 100 for about
10 mnutes to about 10 hours. The reaction may al so be conducted in the

presence ekaationofgadrabbpsgerstedinsatseditenpeasbopatef HrdmsRidinad
carbonat e, sodi um hydrogen car bonate, potassi um hydrogen carbonate, sodium
hydr oxi de 0°fotta@s giraunfy b o%¢ deprefgnahiy fromg@rousd| §°Guieh apunad hi um
chloride qr lithium carbgnate, or an organi c base such as DBU,igyridine;

tri et hanol%8nCne dPerRFAENGY EhE Rasermeyr fcFefl oF B4tk iRt conpound
[IM into,t o nd [Ln} i arried qut in_a suitabl e sol t in the
presence c}fegg'tbgg?@'fgbn‘%f)ﬁ%ﬁ?a %o’iovelﬁlbt mOA§St hB ha i%o%%r’%ecl)ﬁtﬁhe enpl oyed
in the reaghi @l ngB%oRBodfy. Wi ch is exenplified in the above reaction of
converting the conpound [1~,] into the conpound [In]. The reaction is
usual | y cdRelaet iont sehemeterperature of fromroomtenperature to around
200C, preferably fromroomtenperature to around 150C for about 1 to about
10 hours. The conpouﬁés [ [1~], i rg and [In] wherRin Bba is a (| ower)
al kyl can be converied im ung erel [

hydr ogen atom_ by
condi ti ons/as Zempl 4 je above hydrol ysii5 ofN
hydr ol ysi sy of thg conpound¥ [ 1~.] wherein R6a is auflo et ) yl, Réa is

al so hydolk%gg)gp SORE cagEs to give the co Hng$[le]kaheigin R6a is

hydr ogen at om?’whi ch can easily be separated rémthe reaction mxture. In
t he hal ogeanatfix@ of the conmpound [l k] wherein R6aia$ hydrogen atom the
carboxy in the conpound is also hal ogenated in sone cases but this one can
be easily separated fromthe reaction m xture. 88 _ [Reaction

schenE-XVHde R32 R32 Q2N @OOH 02, COOR33 Esterification [67] R32 HZN COOR33

Redu- / wherein X, R-, R” and R* are as defined above, either 2 or W
is -CH,- and the other is -NH, n is an integer of 1 to 3,
R17 is a (lower) alkyl; a cycloalkyl; a phenyl(lower)alkyl

in which phenyl ring may be substituted by a (lower) alkoxy,
nitro or amino; a phenyl which may be substituted by a
halogen atom or a (lower) alkyl which may be substituted by
1l to 3 of halogen atoms; a pyridyl; a (lower) 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



coon [69] 32 X4 / COOR33 X\ ( X3 [s8] 32 H2N COCOR33 Hal ogenation X \ ~ X3
[70] R32 X4 / COON X2 \ ( X3 [71] [2c] Werein X2, X3 and X4 are as defined
above, R32 and R33 each are a (lower] alkyl. The esterification of the
conpound [67] is carried out in a (lower] alcohol such as nethanol, ethanol
or isopropanol in the presence of a hal ogenating agent such as an acid such
as hydrochloric acid or sulfuric acid, ghionyl chloride, phosphorus
oxychl ori de, phosphorus pentachl oride or phosphorus trichloride. The
reaction is usually carried out at a tenperature of fromaround 0OC to 150C,
preferably from around 50C to around 100C for about 1 to 10 hours. The
reduction of the conmpound [68) can be carried out under the sanme reaction
conditions as enployed in the above reduction of the conpound [45] or (48].
89 Thechgl%bhﬁ{ i on af (1orechmpldiarydagdpniyd (car ( Ledeplutalkrxy sand abl e
solvent in the gresence of a hal ogenati ng agent. The halogenatlng ent

enpl oyed i A Bad Q%QC?F%m'lﬁcﬂkﬁﬁﬁ;ka%ﬁﬂ4ﬂ$¥ﬁ ¥hdRhaBap, Bei sl L eiasd i ne,

i odi ne chl syl u chl ori de | o enos C|n

N br omosuctl nf el of ENEle SR tdFer  ddootrd ALREHENGH d%%nvage #¥ing
usual 'y Usfdtb”3anaEBHQElEﬁeﬁéé"Qéiéé%e%pf@Bheﬁhepéﬁgﬁffﬁﬁﬂ%Iééﬁﬂ ¢ 4P

nol es per 1 nole of the conmpound [69]. The sol vent i nct udes a halogenated
hydrocar bbos rétbgan dtehl an@netderwexye (S"I|(QbQ@tr|)aaﬂ:k02W:@ﬂQ§lwm Qdn car bon
tetrachloride, a (lower) al kanoic acid such as acetic acid or propionic
aci d, wat eamandcahbohykevhiitle manche gubstikatel| pycar fledeoutaktyl; a

tenperature of fromaround OC to around the boiling point of the solvent,
pr f er abl yPREBHT &} BURA) DEX %Y &3 BRARY WD @Y @l‘“l&ﬁééf’wér alkarepht¥hirhour s.

Th t t 70 th d[71 b

carri oa ouleunhE: SEHECEEAES] RE (T oM DAY Rd SAEOBHER BRI h T he dbove
t [ 36 47

(53] The hyaRarT<paRErY PReSORTRLIE (AL 1 2 bk BORY LESEETRRA 1L e

reaction caadahwmaoasreaﬁypywwéfl)éh@yp,b@vq 16ydr9! ¥$k$1841 ey ronpound
[la]. The conpounds (la] in the reaction schenme-1 and the conpounds [ b]

and [ b'] whithemagabti snbstheuted | burk tesef olf hallogehyatsman ant er nedi at e
for preparing the conmpound [1] of the present invention with antim crobi al

- 90 acti§Pgﬁ€é1°HGF)aF%xlasaahl%Nﬁ¥}nQﬁhﬁﬂﬁ% oggant lpwenlsalE¥Ryl al so have
antinicrob&gllgcgl

&ogen atom, and either 2' or W' is -CH,~ and the
other is -NR17,

The reaction between the compound [lc] and the
compound [12] is carried out in a suitable solvent in the
presence of a hydrogen halide-removing agent. The solvent
includes water, alcohols such as methanol, ethanol and
isopropanol, ketones such as acetone and methyl ethyl
ketone, ethers such as diethyl ether and dioxane, aromatic
hydrocarbons such as benzene, toluene and xylene, and the
like. The hydrogen halide-removing agent includes inorganic
bases such as sodium hydroxide, potassium hydroxide, sodium
carbonate and potassium carbonate, alkaline metals such as
sodium and potassium, and organic bases such as pyridine and

piperidine. If necessary, copper powders, copper halides



The conpound (1] of the present invention can easily be converted into a
salt thereof by treaing with a pharnmaceutically acceptable acid or base.
The acid includes inorganic acids such as hydrochloric acid, sulfuric acid,
phosphoric acid and hydrobrom c acid and organi c acids such as. oxalic
acid, malefic acid. fumaric acid, malic acid, tartaric acid, citric acid,
benzoic acid, lactic acid, nmethanesulfonic acid and propionic acid. The
base includes sodi um hydroxi de, potass#fénThydroxi de, cal ci um hydroxi de,

sodi um car bonat e, potassi um hydrogen carbonate, and the |ike. The conpound
t hus obtained can easily be isolated and purified by conventional nethods.
such as, for exanple, extraction with solvents, dilution nethod,
recrystallization, columm chromat ography and preparative thin |ayer

chronmat ogr gaky. asheopPaPoLEWidd jorofalkBeiRECREPAL T RYENdéONsh Sad t s t her eof
show an excel l ent antim crobial activity agai nst nycopl asma, Pseudonobnas
aer ugi nosasodiaer dbdtdbaaddrpctassdunstiadidechdg abso nisé emplopsd.
antimcrobials, clinically isolated bacteria, and gram negative and gram
positive bZbeeccmpound b:2 Enisernsseddysusadchni anagdu Braphy | oz oboige pyogenes
and hence are useful as an anti m_crqbi al a%ent for the treatnent of

di seases | RIGEES BYOLREsPIRE RN Yardi $Rs3 Molegs PehelemebinRiundie al so show

| ow toxicity and l.e i deeffect .and are ch cteristie in good

absor babi | Fiéﬁ‘PgH&di ﬁ%i'stg'f“neeofeaaé‘ﬁl%t&? KEraST r?gfﬁieééo?r‘f)%gantdsa are highly
excreted VieampeiraeudBdo PERLSn Aot tenpe rhehrbNeot 4 ESLABNI s@éc Uri nary

i nfectious di seases, and further because of easy excretion via bile, they
are al so ugpefeflerbdl yt heom r£adumhtsoofc itet asbunédl 12ofect fotsahseasese Anbng
t he conpounds [1] of the present invention, the preferable ones are the
conpounds wheudi A2Rhoitssunsubstituted cyclopropyl, X is chlorine or
fluorine atom nost preferably fluorine atom R4 is a (lower) al kyl such
as, preferdBepcrderyschem@thyiV] nost preferably methyl, and R3 is hydrogen
atom a (lower) alkyl_gr qohalogen atom nost preferably hydrogen atom
with a (lower) allkyl Weingpyprefsgably neghgko ugetﬂxg, nost preferably

met hyl , and a hal ogepat emberng preferabl y ¢hl ori hé $t0n1or fluorine atom
nost prefer v J1ug The absortabitityof—tt® conpounds of the

: ato|
present inyenti omn m .vfng body can be increased by converting them

into the co\respgnding3sali'such as, for exanple, lactate or hydrochloride.
The conmpound€Hfint he Prese t invention are usually used in the formof a
usual pharmaceutical preparation. The pharnaceutical preparation can be
prepared in adni xt §#€1wi t h conventi onal pharmaceutical ly acceptabl e

di luents or carriers, such -_4fi|éers, bul ki ng agents, binding agents, -
92 wetting agents, disigtegfatorfp, qﬂkﬁpctants and | ubricating agents. The
pharmaceuti cal preparati oLl e arious preparations suitable for

treat ment of tgﬁ(dLQﬁ ses, pl e, tablets, pills, powders, solutions,
suspensi ons, emg'si ons,™ g S zapsul es, suppositories, injections such
as sol utions and\suspengi ons}3an

gifhe like. In the preparation of tablets,
there may be used(&mﬁ)oonven%lon carriers, for exanple, excepients such

as | actose, white sugar, sodiumchlorides glucose, urea, starches, calcium
carbonate, kaolin, crystaflfhe cellulose and silicate, binding agents such
as water, ethanol ropanol.4 sj e syrup,, al ucaose .saql.uti.on, starchs

sol ution, d’gfeacteilr{i §§I’u§i (5n%1 ta gg&yn%ﬁ{iho xcgirleulagsg,e%éﬁ‘gpl 58?Vﬁét ﬁyl

cel l ul ose, npj aeis %rpepgaéﬂhﬁﬁr&ggn Pl oY IV lPYRl 43RG  daRbNeeghators.
such as dry starch, sodium alginate, agar powder, |am naran powder, sodi um
hydr ogen carbonate, cal ci um carbonate, pol yoxyethyl enerdSrbitan fatty acid
esters, sodiumdaw'yl dul Fatg; shéathe owrenyliyceN-ae stqrches and | act ose,
di sintegration inhibitors such as white sugar, stea;TﬁR dacao butter and
hydr ogenated oils, absorption pronoters such as quaternary amonium salts
and sodi um | auryl sul e reaetiPagpakessy i irorpoyndediicd” 2R §0%r ches,
adsorbents such as. st.ar.ches, |actose,, kaolin, hentonite a |:]_oi dal

i cates. U ERnaiaR° per RERRT Fuy TR Ul PEERe Brp et Ree Enducter
and pol yet Nyl £ien 0! i Ane BRdskhEe! bkey Thf1dAR Ggedty ars0sbavenated with
conventional coatl ng - 93 agents, for exanple,” may be in the formof a
sugar coat eshpBdyed i thel akbbtioat efAclwdd £l Lomre winipdrd C vatetri,ng tablet, a
filmcoating tablet, or a double or multiple layers tablet. In the
preparation of pills, there may be used conventional carries, including
exci pi ents such as glucose, |actose, starches, cacao butter, hydrogenated
vegetable oils, kaolin and talc, binding. agents such as gum arabi c powder,
tragacant h powder,.gelatin and et hanol, disintegrators such as |am naran
and agar, and the like. In the preparation of suppositories, there may be

N 1 o g, R 1 ' o I I 1 N o N 1




agents, and further, with coloring agents, preservatives, perfunes,
flavors, sweetening agents, and other nedi canents. The preparations in the
formof a paste, creamor gel nay be prepared by using as a diluent white
vasel i ne, paraffin, glycerin, cellulose derivatives, polyethylene glycol
silicone, bentonite, or the |like. Wen the conpound of the active
ingredient precipitates in the injec[iﬁ ,_an acid such as, for exanple,

nmet hanesul foni ¢ aci d, propionic acid, €droch|oric acid, succinic acid or

| actic acid may be added to the injection as required to preserve the
injection in a stable solution. The pharnmaceutical preparation of the
present invention may also be in the formof an infusable or injectable
sol ution containing the above conpound (1] or a salt thereof such as

| act at e andleohaks dsundt aor oettbiangla pthangl taid.isdpr geErbInotlowerduci ng a
preci pitate_includes, for exanple, lactic acid, nmethanesulfonic acid,

propi oni ¢ atknohy RO Guch a&i forniecaaid and Boadnis tarid i ledhegsef er abl y
| actic acid. I n case of usin actic acid,, the acid is usuyal used in an
amount of FPEM &F cihaer FU%§%8En8t56§6b@l%igﬁﬁn§“1n§ﬁ§ﬁ%hﬂ FEUFAY ond
0.5 to aro % by, i aht., S n_.Lh i.ght_ of ve .J.nfusabl e or

i nj ect abl eggglf]%'f/ilgnbmré%gsbgm%f gggﬁnagaﬁe%\%%’ oﬁlﬁleﬁ&{ﬁaaﬁéjﬁfgﬁeg‘ *dci d, the
acid is usgall yne'setkd N aheaarrRdtifl hgeRt af peNiid: O ddi @rurd 4% by

wei ght, preferably fromaround 0.3 fo around 2% by wei ght, based on the
wei ght of &beanbowemetal Ixr adkladtineneafbr wdae dalftisadd e cximiicnjaedtdabl e
solution may optionally be added with conventional additives, which

i ncl udes, $vrheganppdium fidrimaiteneredunindpsagentionfPr dmdragenatiigm bitor, a
crystallization inhibjtor, a caonplex-formng agent, an antjoxi dant, an

isotonicit?gﬁpv?ﬁgs%ﬁﬁ#ﬂ,BQﬂonidﬁﬁéFatFﬂﬁ?%ﬁéﬁﬁ?“%ﬁﬂfﬁqﬁﬁq¥4&aa“ﬂm; pH of the
oo a0, LAY R SO e Ay A

hydr oxi de, “and s usua usted an rom $%7. The

i nf usabl e @{ch~Rkesh PPAG G@PIBIER) bRYTABEGRAELFLARS Bk EXRA! Iglgest ability,
and can be stored and preserved for a long tine wth retaining the solution

state. ThepaativemcbIpewindsd [REnegr niakes ,t rd ettie NBYkHE CONtEigEDS N any
anount in the preparations, and are usually contained in an amount of from
1 to 70 % byingi fhrmbasaeidras khewreduchnggagent, ttiee prepclian ds. The
pharmaceuti cal _preparati ons of the present invention can be adm nistered in
any net hodé‘?‘“S&EVaﬁ?é‘hﬁ I % 2aadRMRPEREUE® off nESPBer @M ect ed i n

cecot ance cuoklch Dk’ AT LR, SR e R 7 e P RO SR Y

t he diseases, _ |! 5, S ions,
suspensi ongro8HH! $5688, m@mﬂot%& anqd capsutesoahSuAdM NESERIEhdiy of 4l
|

route. In case of injection, is adm nistered intravenously in a single
formor togeelfierabliyhused ainid ilairgel iek¢iedsSambuat b UEWS ecalipamdio aci d
solution. The injections may al so be adm nistered in intranuscul ar,

i ntracut andded,. sBpgiudesmeoin cage joft uging- ag6edpeing omgant rHen e.
Suppositories are admnistered in . intra rectal route, The dosage of the

pharnaceutP€§F°HFBBE?%PYcﬁﬁ@(ﬁeqqféoﬁré§eHFPFﬁ$§n??Bﬁiﬁﬁy°95r?ta%cording to
adm 1t stral g Eledse ARG ANLAGK Ol-RALLoBL 3 g YFELEY. Bloihegi peases.

and the |ike, “usual e range o 0 abou he
active comaﬁda&bhneroecs%taﬂ&ﬁ{dfelfoo@%xf;rkgbegelywﬁmgﬁat@é ghe patient

per day. The preparatican is usually admnistered by dividing into 2 to 4
times per ddyutThe poesent THy erddudingS agkhtistisabhedabyyt G€ed olh cawm ng

Ref erence Exanpl es, Exanples, Experinents and Preparations. It is to be
under st ood ameamntt oé freseht té REmdlems i prederkbiyt Edomolt hese ®xbept es or
Experiments and vari ous chagges and, modi fi cations can be nade.g%thout

departing B&Sm't AELEcBpet RACYIRIUNG dfildlhe preSant PhVEALNSNI 1Kt ¥Pence

Exanmple 1 6= di ol ue (,20: ) A ed_d i 1 LLric
acid (d:l.ggP%ig€%n§9hg§8 5£¥dﬂ§bdgag¥$€pl§9?9gfna ngﬁgggﬁéﬁﬂ%ggvg%Eroom
tenper at ur g.ndii@ed ¥tHERs | SuPRUH LA dUHY 1 RhERL CHioRXhEaCteEr Mhyar8iet hyl
ether, and the extract is washed with an aqueous sodi um hydrogen carbonate

sol uti on arfirdareandr idéglynbe sodnvetic iy dicghairbbad efithuadebenzene,

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



reduced pressure to give 2,6-dichloro-3-nitrotoluene as yellow crystals
(253.2 Q). _ 97 _ 1HNWR (CDC13) 6ppm 2.57 (3H, s), 7.42 (1H, d, J=7
Hz), 7.58 (1H, dr J=7 Hz) Reference Exanple 2 A m xture of

2, 6-di chl oro-3-nitrotoluene (253.2 g), anhydrous dinethyl sulfoxide (1.2
~,), Kurocat F (KF) (357 g) and 18-crown-6 (2.5 g) is stirred at 160C for 6
hours. After cooling, the mxture is pogred into ice-water, - extracted
with diethyl etfier, and the extract ~i 8%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: 110-112C/ 18 mHg. 1H NVR {CDC13) dppm 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) Ref er ereoen iysstnficr Takbalytdic cedocdibi, 2the )rewot iaddd hsuaPiyC (24 g)
and 2,6-difluoro-3-nitrotoluene (238.7 g) and the mxture is subjected to
cat al yt| c qadUcd omtatundsomat diydargeor preagere 25 fatagnprdiners % Pd-C i s
filtered off and the acetic acid is distilled off, under reduced pressure

The resi dl%“?%“b‘iﬁ:r“éd Thtadm-ce PREEEr abhy £ F oM SR nabdt RICSSYTRI £R 1

dlchloronet and xtract he t and qgri The

sol vent is s'tlaﬁ ed o"afh‘fepeelr Y€ ogug\ggaprggi\%re an prréegle ggl?s
distilled %ro*f@cﬂt?%ﬁe%ﬂq ©Q @hVﬁogréf d"fﬂéJQ!aOca'i t Ryl aniline (138
g), colorless oils, b.p. 1 mrHg. 1H NVR 8%%C13) dppm 2. 17

(3H, t, Jwshdldy Bas. ﬁ(zaht alﬁfoﬁx)\t G£4£60m 02H tonaFeflr endghbxanpl e 4 To
2,4-difluoro-3-nethylaniline (20 g) are added 42 % tetrafl uoroboric acid
(56 M) arpre®ewabXpsfrmn Wdddo 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.



ice cooling and thereto a solution of sodiumnitrite (10 g) . in water (20
m) is added dropw se at bel ow 10C. After . dropw se addition, the m xture
is stirred at OC for 15 mnutes and the fornmed crystals are filtered, which
is washed with a mxture of ethanol - diethyl ether (1:2), then with
di ethyl ether, followed by drying under reduced pressure to give
2, 4-di fl uor o- 3- et hyl benzene di azoni unytetrafl uoroborate (28.95 g), mp.
114- 115C. Reference Exanple 5 2,4-Difl uoro-3-nethyl benzene di azoniumtetra
fluoroborate (28.95 g) is heated at 180C, whereby the deconposition starts.
The inner tenperature is raised to 200C. The product is taken out of the
reaction system After the reaction is conpleted, distillates (7.05 g) are
obt ai ned, i,ch.i iskill under nornal pressure to give
2,3,6-tri p%g%g%gﬁugkg %%.gg g), as colorless oil, b.p. 92C. 1H NWR (CDC13)
dppm 2.22 (3H, t,g4=1.8 Hz), 6.7 7.1 (2H, -m - 99 _ Rgference_Exanple 6
To 2,3,6-trifl worofol ughe (55 g) is added cons. sfl fwrid _acix® (366 nl) and
the mxture is @ to OC Hdlwdeiot tngagdrton of po mnitrate (44 g)
in conc. sulfuyri d (120 m) 1 s added dropwse| at 10C and then the
mxture is sRErTeRF0 NH5 m nutes. The m xture is p&h Nd-m%e wat er,
extracted with diethyl ether, and the . extract is washed with water and
dried. The sol veldt4ils distilled off to give 2,3,6-trifllddad-5-nitrotol uene
(68.25 g), as yellowoil. 1H NWR (CDC3) 6ppm 2.36 (3H, t, J=2 Hz), 7.83
(1H, g-like, ;388.2 Hz) ReferencexExahpl &% To acetic acid (350 m) are
added 5 % Pd-C (3.5 g) and 2, 3, 6-% #0r o-5-nitrotoluene (35 g) and the
mxture is s@ﬂb@@? d {d5¢atal ytic ¢tion at roomtenperature under
at omospheri c_pressuge. 5 % Pd-R?| Byl of [HF lagetic acid is
distilled off under reduced pressure. Thg residue is poured into ice-water,
neutralized, extracted with dicM(N(ifﬁmane, and the extract is washed with
)

water and dried. The solvent is distg2¢ed off under reduced pressure and
the obtained residue is distilled under reduced pressure to give
2,4,5-trifluoro-3-nmethylaniline (22;86)9), as yellow crystals, b.p. 85C 20
mHg. 1H NVR (CDg#3) dppm 2.19 (3FE t, J=2 Hz), p# 3-3.7 (2H, brs), 6.42
(1H, dt, J=8xHz, \11 Hr) - 100 Reference BExanp

di chl or onet han @
Yy "Re

g) and di nethy
m) is added drop

e 8 cho anhydrous

g- net hyl ani | i ne (16. 89
dfcinimde (17.2 g) is
AUy triethylamne (21
over night. After the
bt sodi um hydr oxi de
di chl org@et hane, and the extract
vent is distilled off under reduced
d by silica-gglorol um-chronmat ography

ide (11 m ). Thereto N—q?J
added gradfa OoWHBC. After stirring fdt” s
Y%f'%‘?la“d the m xture is refluxed
mxture i s cool e§"ARd made al kaline with 5 Yo aque
solution, the reg@lodtant is extracted w
is washed with water and dried. The
pressure and thqimggsi due is purifi
(di chl oronet hane ., n-hexane - . 1) to give
2, 4,5-trifluoro-®ethyl - 6n&thyl t hi onet hyl aniline&t8.3 g). 1H NMVR (CDCL3)
dppm 2.02 (& IN20 (3H, t, J=2 Hz), 3. OQK:=1.9 Hz), 3.9-4.1
(2H, brs) Refe Exanpl e 9

2
R2! x2 _ R2 X
”
I I
R 20 R20
(20] [2a)

wherein X, R2', R% and x2 are as defined above, X3 and X6

Rr20

are each a halogen atom, is hydrogen atom or a (lower)

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



To 2,4,5-trifluoro-3-nethyl-6-nethylthionmethyl aniline (10.67 g) are added
et hanol (300 m) and Raney nickel (100 g, wet) and the m xture is stirred
at roomtenperature for 30 mnutes. After Raney nickel is filtered off, the
filtrate is concentrated, diluted with water, extracted with

di chl oronet hane, and the extract is washed with water and dried. The
solvent is distilled off under reduceddpressure.and the residue is purified
by silica-gel columm-chromatography (dichloronethane . n-hexane = 1 . 1)

- 101 to give 2,4,5-trifluoro-3,6-dinethylaniline (5.89 g), as yellow
crystals. 1H NWVR (CDC13) dppm 2.10 (3H, d, J=1.7 Hz), 2.18 (3H, s-like),
3.4-3.7 (2H, brs) Reference Exanple 10 A solution of t-butyl nitrite (4.56
g) in anhy i i (265 )5 d irred w.th at,l ng at

50- 52C an tﬁ%%%rggiyo%% I)B?n’mofggﬁ‘, % Etn{q I7ug‘r%(l)@%l,r f’d?r#etgﬁyf‘gﬁi  ig (4.24
g) in anhysh camsk & 1d e da0r yEndas( 48an 45 pRAdRd idmgPWrsa aktal- 52C over
a period of 30 mnutes. The mxture is further stirred at the sane

t enper at ursudloras0s i vest escalafitvgr ocoobpper . t he m xture is poured into
ice-water, extracted with diethyl ,ether, and the extract is washed with
water, and then wi t hl®i¢afedhtdRoChRrBR i R afd thed compeyndTihd 6di arByl et her

is distilled off under atonospheri ressure and.the resiguye is
concent r at B EhAEAPLERTT P Lﬁs?ﬁé'? aa%(iﬁﬁgp ISP ER e J3ng ot qui @& the

2,3,5-trif -4 {0l yPe 1.9 g), as yellow oil, b.p. 120-125C

1H NMVR ( g‘él'b%gfi@ll‘ﬁ( el Eé), 2.25 (3H, d, J=1.7 Hz), 6.62 (1H,
ddd, J=2 Hz, 6.3 Hz,rie Tdiodfl §181Cea BRI B by reacting the.
2,3,5-trif|uoro-4-nethy|f§%%ene ?1. g) is addgﬁﬁgbncy sSIfSrig gcfd (19

m ) and thetat &ingeansl booldet ivatiGe D e cfomunae Ytliddn wakthpat assi um
nitrate (1.71 g) in conc. sulfuric acid (4.6 m) is added dropw se bel ow
10C - 10kalegeinahbngriagente dangd dhienr cea¢bing Ihe mesad.tatite compound i s
poured into_ice-water, ex&racted with diethyl ether, and the extract is
washed cai Ph WRE eFOERA Ari P ] HidhsshgeRiio capraund &f Sbe fRaBmlAeduced
pressure ﬁg? Lhe residue is purified by silica-gel colum-chromatography
(dichloro % he . n-hexane =1 . 6) to give 2,3,6-trifluoro-4

met hyl - S-ni trotol uengyg 1y Sh R ion! BetBeh Hid An PPAE derd¥atiWe 144715 H2),
2.32 (3H, d, J=2.4 Hz) Reference Exanple 12 To

2,3,6-trifanar ohéd- nBLbgenattiny tageindl 4enesqdl By Parmriedddad iz @et hoxyet hanol
(9.9 M), water (1.1 m), Nmethylpiperazine (4.1 m) and triethylamne (5.2
m ) and theuiktableesdivert| uxRie fsorlveaBthoay she Afrtercanventdaa@ilon is
conpleted, water is added and the resultant s extracted w th diethyl

et her, andSPhBeR%ErURLesS tRheH Wh CRYWHRESS Birblf iaffecthonsdiffent s

distilled d th id i ifi

i1 car gol TEBPERRR hr SHEY oor I (ACHRRBP brET harenE i nBSO s s 1)
give 2- (4ngLBYbedrBLRET 84¢MYAd -ch1&rdebi MOk Ra 4a @l TV omstHdredt Feh@re (1. 73
g). 1H-NWR {CDC13) bppm 2.25 (6H, d, J=2.6 Hz), 2.36 (3H, s), 2.4-2.6 (4H,

_br), 3.0-3sdchébls 8ipx&eéprénechixatplee dnd Téetrahydrofuran, aromatic
<2-(4-met hyl - 1- pi perazinyl)-3, 6-di fluoro-4nmethyl-5-nitrotoluene (1.73 g) are
added anhytyduecdrhenhysuch-ag(@nzene, toluene and xylene, lower

alcohols such as methanol, ethanol and isopropanol, polar
solvents 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-bromosuccinimide, N-chlorosuccinimide, sodium
hypobromite, sodium hypochlorite, bleaching powder, thionyl

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



sul foxide (18 m), potassiumfluoride (0.53 g) and cycl opropylam ne (2.2
m) and the m xture is stirred at 100C for 23 hours. After cooling, the

m xture is poured into ice-water, extracted with dichloronethane and the
extract is dried. The solvent is distilled off under reduced pressure and
the residue is purified by silica-gel colum-chronatography

(di chl oronet hane . nethanol = 40 . I')4% o give

3- (4- net hyl - 1- pi perazi nyl )-4-fluoro-2,5-di methyl -6nitro-Ncycl opropyl anilin
e (1.65 g). Reference Exanple 14 To 2,4-difluoro-3-nethylaniline (5.0 g)
are added anhydrous di chl oromet hane (100 m) and dinethyl sulfide (3.5 m).
Thereto N-chlorosuccinimde (5.6 g) is added bel ow OC and the m xture is
stirred fwal&emare%gsagzherﬁ uddd el Wl 18 Gh- 8mBlhei Sragddeflegid t he

m xture is refluxed for 4 hours. After cooling, the mxture is poured into
i cewat er, e eyl pakifeeabldy hl Stdo @qusindss, pedi Unmbydr 6%i €Re st a t Dig
extracted with dichloronethane and the extract is dried. The solvent is

di still ed coinfpaynder MFbdutedcpiensis casual ivhearegdedueutsapudi fi ed by
silica-gel colum-chromatography (dichloromethane . n-hexane =1 . 1) to

gi ve 2, 4difaMRGTELII FePhy FI BT nREPNAY | DHETh I oM erResag res 4 NVR ( CDCL3)

S 1.99 H, , 2.17 (3H o ded.- 58 Hz) ., 3. 2H 3,93 (2H, b ,
5. 56 (11 RISTreply gFongabdipg' 600 e agtinacaBiciiahar bsud iy 4 Coi it bn
of "Raney nigisledi019) o RoRLAENGL (40013 dck adedes. sol uti on of

2, 4-di fluoro-3-nethyl-e6nethylthiomethylaniline (4.79 g) in ethanol (30 ml)

at room tenperaturepy thesteaét ign, feld avgd B cgluicedl ageat roomtenperature
for 30 m nutes. The Raney nickel is filtered off and the filtrate is

di | ut ed wiitntevatesliatexpfathedforminl ali Chdak.omithiidiee thandeshétantract i s
washed with water_and dried. The solvent is distilled off under reduced
pressure tPRRAMND [44@ilf mayr Be 3separ #kad i rof |thee reactiof) mixfpKRREP CDCL3)
dppm 2.14 (6H,.s-like), 3.3-3.6 (2H br),. 6.5 14, dd, J=1.5 Hz, 9.7 Hz)
Ref er ence B5&Si% 1f6l§?)6 3, z‘t%f‘?%%‘?'b-%%#—‘ﬂi%t ﬁ%gaﬁFFFgé%%‘.“i"b)“ﬁre added
42 % tetraf r [ ) r S ), Wt h SELrr and
under ice?g%o ﬂ%ggdé%P%gﬁgéggyg%rgﬁﬁfgﬁgg d?%#gﬁhbf & ghﬁﬁt%éﬁﬁggggodium
nitrite (b the ifbremliar [08]2withobe! SWpalile i nff ier Febin thagrbhetibxt ure at
OC for 15 mnutes, the resulting crystals are filtered, washed with a

m xt ure ofmistthareol -di ethyl ether (1:2) and then with diethyl ether,

foll owed by drying under reduced pressure to give

2, 4-di f | uor o- 3, 6- di FehyeBES2eAcbatvoomi the tidthermeddassorameoprdrs g). a

Ref I 7.2,4-Difl =3, 6:di hy!l i i
reference AT 9 b SR SCLS QEVAESTROTS Bhaream
tion thersof,&i@idiy aENeranaghe! CAREEALUIS: L WiRadaa 288Ce The product

is taken out of the reaction systemto give 2,3,6-trifluoro-4-nethyltol uene

(0.3 9), ash¢ghteentd ofb apsuld@bleSkasildét dudC13)rnéppireférabledH,
s-like)., 2.25 (3H, d, J=1.7 Hz), 6.62 (1H, ddd, J=2 Hz, 6.3 Hz, 8.3 Hz)
Ref er ence &gl eori@uwdlehd ch, Bahr bé| empbayed i ite H{E5.r@agtiane added
includes inorganic bases 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 [14a)}. The reaction

is usually carried out at a temperature of from room



anhydr ous di chl oromet hane (530 m ) and dinethyl sulfide (24.6 m) and the
m xture is cooled to OC. Thereto Nchl orosuccinimde (38.2 g) is gradually
added bel ow 5C. After the mxture is stirred at the sane tenperature for 15
mnutes, triethylamne (47.7 m) is gradually added. After reflux for 12
hours, the resultant is nade al kaline with 5 ~ aqueous sodi um hydr oxi de
solution. extracted with dichl oromnet ﬁa#g,—and the extract is dried over
sodi um sul fate and concentrated. The residue is purified with colum

chl omat ography (silica-gel, dichloronmethane . nhexane = 1 . 4) to give
2-met hyl thi omet hyl -3, 4,6-trifluoro aniline (22.3 g). . 1H NWR (CDC13) dppm
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 Hzeompeefaywreddamuing 1$0°Clopreferably from room tempera-

2-methyl thionmet hyl -3,4,6-trifluoroaniline (22.2 g) are added et hanol (400
m) and RaEe mMiclk@royrEbd 4f)° Candorh@beukt dr koj ab@yt r3@dh@rsoom t enper at ure

for 30 m nutes. - 106 After the catalyst is filtered off,_ the filtrate
is adde d with wat er'Hhd &3 g ENeER gPEh‘F%‘FB‘ﬁ‘é‘P‘ﬁa Je,-ﬁ.f)'larf’bdi %ried over

magnesi um trat [RY - 3 “trif ani | i ne
(12.3 g). ‘%ﬁ‘éﬂfﬁ %1%&%?;%&5%2?&‘?3%?‘ ggﬂgg‘;'?y‘%ﬁélge'g% ‘('42%”% s), 6.75
(1H dt, Jodeded@e dP.abddncd el nae iEXaBRpbSurd. TOThe solvent
2-nmethyl-3,4,6-trifluoroaniline (10.6 g) is added a m xture of conc.

sul furic aempldyad 8iml Yheaantbavdien (id@luwdpsandtéhe aladhors isucto@Eed.
Thereto an aqueous solution (20 m) of sodiumnitrite (5.5 g) is added
dropwi se areth&®1 Thethaiak iand iisopragaably atbdedtio kydieecamkons copper
(I'l) sulfate 5 gg/drate (41 gj., potassjum.cyanide (43 g),. amonium hg/droxi de
(60 M) antGRt2F Rowtenf) tRlusiso@ndTRy1ePRr uRENFES REFB AR AIR%ANE

di chl orone n he extract. i.s, dried.qver ' at e, ncentr at ed
and the reé?gﬁagh?égg%%‘f’ie% ed' %‘%ngg}%dm? oLAF oﬁgfggbggb]h%&%}gi%slec%@g’el :

di chl or onepRede rmMPa NEXENE-me thy1gPr A iGoKE, or a mixture thereof.

2-nmethyl -3,4,6trifluorobenzonitrile (4.3 g). 1H NWR (CDC13) 8ppm 2.52 (3H,
d, J=2~.5 the, K b&sDd {dtpowiid rQlulidd,, fdr9eklampRef eigocgaikanpl e 21 To
2-methyl -3,4,6-trifluorobenzonitrile (4.3 g) is added 50 % sul furic acid
(40 m) andarbenatesusech sahezndidimicard@na0c Pokagshemrearbkdnate cool i ng,
the mxture i.s poured into ice-water and extracted with diethyl ether. The
- 107 et h8PLaDhYAEOgeRI P MR ttad BedasfdBmahkar PERN VFR PN Aqueous

sodi um hydroxi de splution ile the water |a .1 S made, acl di 1 £h conc.
nydr och or PEoaRES: Bahes el 2 oS Al B 4nE PR B by
ether, andphhgee¥ihRsket Scé’ééfﬁéé/%u&?%e?h%’ywLié&%&ﬁn&&ﬂﬁ@”t rated. to
give 2nethyl-3,4,6-trifluorobenzoic acid (3.3 §). 1H (CDC13) dppm 2.47
(3H, d, J=2hbotiifle &n88t¢fthmalthylanmchidm cBlbriidg, Rehdr eneel Bxanpl e 22 To
2-methyl -3,4,6-trifluorobenzoic acid (3.2 g) is added thiony chloride (7
m) and t h&hai gempeund [E7 1 ukediswrlly maed inf eor amonobnefart nheast 1

2-methyl -3,4, 6trifluorobenzoyl chlorjde (3.3 92:\ IS obtaj ned. Sepa(ﬁat ely,
two drops BPLBar BERERERPLEN b de BREFSRES fo™Ql8oPhit FBR GP™PRYATIic

magnesi um 0) N absolute ethanol, (0.9 m.). n_th i arts, a
mrure of (QEde Pyl PORGEEOF 5 GAL A etk IS ok "8 CERES T 2L RE
anhydrous 1ol ¥egR 8ol tehSe ALEEH A OPY it P l0@WcE 06y AEESE1 §LEEERNY a1 60C
for 1 hour, the reaction mxture 1s cooled to OC and thereto a sol ution of
2- met hyl 3, 4p6mnt Eefpeerebeazoy! achhvd | Tio 0, eFaredbabeve .sntbohbeae (6 nm) is
added dropwi se. After stirring for 30 mnutes, a mxture of conc. sulfuric
acid (0.4 hoyurgad water (6 nl) is added and the mixture is extracted with
diethyl ether, and the extract is drjed over nmagnesi um rsgulfate and

concentrated to gi veT8PefRFPIBURRERGION Af dher icOMEOMEFeh28YI ABFonate (5.2

9) preparing the compound [19] is usually carried out in a
solvent in the presence of a suitable catalyst. The

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



- 108 Reference Exanple 23 To di et hyl

2-nmet hyl -3,4,6-trifl uorobenxoyl mal onate (5.1 g) are added water (20 m) and
p-tol uenesul fonic acid (30 ng) and the m xture is refluxed for 2.5 hours.
After cooling, the resultant is extracted with diethyl. ether, and the
extract is dried over magnesium sul fate and concentrated to give et hyl
2-methyl -3,4,6-trifluorobenzoyl acetatg,(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 triethoxynethane (2.7 g) and the m xture is refl uxed
for 1 hour. After concentrating, ethyl

2-(2-methyl-3,4,6-trifl uorobenzoyl)-3-ethoxyacrylate (3.5 g) is obtained.
Reference Exanple 25 Ethyl 2-(2-methyl-3,4,6-trifluorobenzoyl)-3

et hoxyacr yilawe )3 a3 kyl apgng; sBapeed igked-hBasey( 28balf .andiehbBrét o

cycl opropylamne (0.84 .nm) i dded dropw se under, ice-cQoling. After
stirring &9 b@enﬁér‘&f’ﬁ?iéffg?oﬁig“’rﬁeﬂu : tkj‘ﬁe?ﬁrf‘?t' ur"‘égi E‘regﬁééh?'k'at ed
and the resj S rifj i ol ronat.ograph i Li.ca-gel,

di chl or oneqf%n}tg r{.lcn- Liéxalﬁgg:%i@e% #H(?léll%}\%es gt%ﬁ?/ﬁo{ilg Xuéﬁ L!s

2- (2ret hylmekbrhfsit ) Idtha@b@beRd 0y d s Rogard10P e@pklr-amsieackY! aientga7~ 9)

Ref erence Exanple 26 Ethyl 2-(2-nmethyl-3,4,6-trifluorobenzoyl)-3-cyclo -
109 propyammoatirodaatec afd. 6e gyahpd b Rgan;ednidn tarhydkeus @thexane (26 m)
and thereto 60 % sodi um hydride (0.38 g) is gradully added under

i ce- cool i mpagifiay ist iuspiahdyacar bbed tapatatutemperasorei afit Esomt he
reaction mxture is poured into ice-water and extracted with

di chl or omet RIS Ofife 6Ok AFQER] 2007 F e PRARET abdgndsrimr 96N 4EBPERAtUTE
concent aed o HIEn S 120050y 4 A S SLUBL 200 S e

o grve ét
1-cycl opr opyd 5 fy e did | %‘21?' UBLEY L lat-dHIWY @74 from 1 to 10-fold
oxoqui nol i ne-3-carboxylate (2.0 g), mp. 185-187C. Reference Exanple 27 To

ethyl 1-cysy ops gyt - thdi tbhpoand- pes hyl - 1, 4
di hydr o- 4- oxoqui nol i ne- 3-carboxyl ate (1.9 g) are added 90 % acetic acid (20
m ) and conc. hydroctierieacképd ¢6 edppventinchdhe xompound (dPlluiadgof or 2

hours. After cooling,_ the precipitated crystals are isolated, washed with
wat er, et he®I compRunRd di2y| 18t ReFrigd i R F&aatd ngi e compound

Loyelonr ooyl . dr 4T Y TR dp s LA N B0 LBy D0 ©

1.93-1.55 ﬁgtkigaiog“ﬁgiassium 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, dichloromethane and dichloroethane,
ethers such as dioxane and tetrahydrofuran, aprotic polar

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



1 (2H m, 3.06 (3H, d, J=2.8 Hz), 4.08-9.20 (1H, m, 8.40 (1H, dd,

Hz, 10.3 Hz), 9.46 (I H s) r Reference Exanple 28 Enpl oyi ng

-tetrafl uoro-6-nethyl benzoic acid (5.60 g) and thionyl chloride (9.8
e procedure of - 110 Reference Exanple 22 is repeated to give

2 ,5-tetra fluoro-6-nethyl benzoyl chloride (5.20 g), as colorless oil,
b.p. 82C/ 23 mmHg. NWVR (CDCl13) 6ppm 2.¢3b (3H, m Reference Exanple 29
Enpoyi ng 2, 3, 4, 5-tetrafl uoro-6-net hyl benzoyl chloride (5.00 g), the
procedure of Reference 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 Exanpl e 30 Enpl oyi ng diethyl 2,3,4,5-tetrafl uoro-6-nethyl

Perer e B e R AL ELOSTES A SAT0TH) k" Raipoctre of
2,3,4,5-tetnaf <6+ t .5 : | i|

Ref er ence%é(liﬁilpu%ra%f E%Pgé%gggég%éﬁlcg ga,néel,a&f&tue t?éffl ggr %_Sg_s%v%gnlg}?le,
benzoyl acel e detha 19Loa@@seﬁ\8yéspr§@pfpr@tef de# eik) cohBBuRgOCedure of

t

U1 Ol

Ref erence "Exanple 24 is repeated to give ethy
2-(2, 3, 4, §ateett r affneor@atiehhys besdayly -cratiex vaer ykatetehp8rakater ence

Exanpl e 32 Enpoying ethyl 2-(2,3,9,5-tetrafl uoro-6-nethyl

benzoyl ) - ®fetfhrmuy agopndt € °C5tg) anadned yri Ui oprlefwirablyl fom 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
OCOrY>
formula [(1b] wherein R4 is a group: —Bi:: 16 can
OCOR
be prepared, for example, by the process as shown in the

following reaction scheme-VI.



g), the procedure of Reference Exanple 25 is repeated to give ethyl
2-(2,3,4,5-tetraf |l uoro-6-net hyl benzoyl ) -3 - 111 cycl opropyl am noacryl ate
(4.74 g), as white plates (recrystallized from petrol eum ether - n-hexane),
mp. 78-79C. Reference Exanpl e 33 Enpl oyi ng et hyl

2-(2,3,4,5-tetrafl uoro-6-nethyl benzoyl)-3-cycl opropyl am noacryl ate (4.50
g) and 60 % sodi um hydride (580 ny),-tg® $procedure of Reference Exanple 26
is repeated to give ethyl

1-cycl opropyl - 697, 8-trifluoro-5nethyl-1,4-di hydro- 4- oxoqui nol i ne- 3- car boxyl
ate (4.19 g), as white needles (recrystallized fromdichl oronet hane -
nhexane), mp. 180 183C. Reference Exanpl es 34 Enpl oyi ng et hyl

1-cyc|opr Kb iflu

nmet hyl - c#ﬁ? é%%éu?%gllne 3-carboxyl ate (4.10 g) and conc,
hydrochlorlc aC|d -RQO Y%acetic acid (1:4) (81.25 nl), the procedure of

Ref erence Exarrplxe 29 lepeaperbt o give OCORlS

lcycl opropyl -6, 7,°§ F1 uOKO- 5- net hyl - ngbch r ¢-24-joxoqui nol i ne- 3- car boxyl
ic acid (3.47 9% hi t el|needl es, |ﬂ1lfdnan 0C. Reference Exanples 35 To
2,4,5-trifluorcge aailine (1 g) is added acetic dnhydride (3 m) at
roon1tenperature witi stilkring and the mixture is stirred for 15 ninutes.
The reaction nmixtur®&is Boured into ice-water, extracted with

di chl or onet hane, g%]the extract is washed with water and dried. The
solvent is distill off to give 2,4,5-trifluoro-3nethyl-Nacetylaniline
(1.14 g), as white crystal g4 0 112 1H NWVR (CDC13) dppm 2.21 (3H, s),
2.24 (3H, t, J=2.1 Hz) x 7.2-7.5 (1Ft06ﬁS9' 8.10 (1H, dt, J=7.9 Hz, 12 Hz)
Ref erence Exanples 36 T -t | uor o- 3- met hyl - N—acetylaniline (1.94 9)
i's added conc. sulfuric ) and the mxture is cooled to OC
Theret o potassiumnit added bel ow 20C~and the m xture is
stirrred for 15 mnutes. Th 3 r¢ ctidn mxture is poured into ice-wate r,
extracted with dichl oromet Rane Bnd the extract is dried. The solvent is
distilled off under reduigg]pressure to give 2,4,5

wherein Rl, R3, R4, X, X4, Rl5 and R16 are as defined above,

r6' is a {lower) alkyl or hydrogen atom, r' is a group:

15
//OCOR

-B , and R22 is a {lower) alkyl.

ocor16
The reaction between the compound [(1£f] and the
compéund [21) is carried out in a sujtable solvent. The
solvent employed in the reaction includes, for example, the
solvents employed in the reaction between the RO 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].



trifluoro-3-nmethyl-6-vitro-N-acetylaniline (2.08 g), as white crystals.

1H NWVR (CDC13) dppm 2.21 (3H, s), 2.34 (3H, t, J=2.2 Hz), 7.3-7.5 (1H,
brs) . Reference Exanples 37 To 2,4,5-trifluoro-3-nmethyl-6-vitro-Nacetyl
aniline (2.08 g) are added ethanol (30 m) arid 10 % hydrochloric acid (30
m) and the mxture is refluxed for 3 hours. After cooling, the reaction
m xture is poured into ice-water, neutggllzed wi th potassi um carbonate,
extracted with dichloromethane and the’éxtract is dried. The solvent is
distilled off under reduced pressure to give
2,4,5trifluoro-3-nmethyl-6-nitroaniline (2.05 g), as brown crystals. 1H NWR
(CDC13) 6ppm 2.29 (3H, s), 2.29 (3H, t, J=2.1 Hz), 5.5-5.9 (2H, brs) -
113 Reference Exanples 38 To a solution of t-butyl nitrite (1.87 g) in
anhydrous di net hyl f ditearsotg@o@nds [ fi]) enployekddi nir Opmi seack isul rdhemeot
2,4,5-trifluoro-3-nethyl-6-nitroaniline (2.05 g) in anhydrous

di met hyl f of &€ deeYels. °4f HPPWR f:ﬁmeepflﬁﬁ ngWii Cls 02a (bey Rl 4BRE A tfiftte i s

stirred at the erature for 30 m nutes coolin t.he reaction
it ure | seXRREEchy IR EtogeRa: 87, SBePP akt ethe 1AL IREIRY ITEASHAST and t he
extract is gﬁ@*@mbf!th water and dried. The solvet is distilled off under
reduced pressure and the obtained residue is purified by silica-gel

col umm- chr pres egi &P hycHealerntr;) di chl oronethane . n-hexane = 1 . 4) to give
2,3,6trifluoros4-nitrotoluene (0.7 g). 1H NWR (CDC13) dppm 2.35 (3H, t,

J=2.1 Hz), 7(®D)miH, ﬁdd, J=2.6 Hz, 5.7 Hz, 8.3 Hz)X rence Exanpl es 39

To acetic acid (1Q are added - 3 nd

2,3,6-tiifluoro-4- nltro ol uene (0.7 g) and thé mi xture is su ected to
catalytlc reducttgg enperat ure under atnnspherL%% res<ft %
Pd-Cis filtered d the aceti |d is distilled off u reduced

pressure. The residue is poured into e-vgt e iéellzed extracted with
di chl oronet hane, and the extract is MAEFEU\ML\%; and dried. The
solvent is distilled ofjf?yyder reduced pressur tpxb e
235tr|f|un?é éHrrethyIal (0. 48 g) 1H N (CDC13m 2.08 (3H, t,
J=1.8 Hz), 3. 625]-;114 4. brs 5 6 , ddd, T=Z. , 6.8 Hz, 9.0
Hz) Reference Exanple 40 NHR NH,
(26] (27]

wherein X’ is a halogen atom, r23

is a phenyl(lower)-
alkoxycarbonyl, r23' 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 anhydridé, which is then

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



To conc. sulfuric acid (3 mM) is added sodiumnitrite (0.3 g). The m xture
is stirred at 70C for 10 m nutes and then cooled to bel ow 40C and thereto a
solution of 2,3,5-trifluoro-9-nethylaniline (0.48 g) in acetic acid (5 m)
i s added dropw se bel ow 40C. After stirring for 30 mnutes, the reaction

m xture is added dropwi se to a solution of copper (lI) chloride (1.04 g) in
conc. hydrochloric acid (10.4 nm) and 4fhe m xture is stirred at 80C for 30
m nutes and then cooled. The resultant is poured into ice,water, extracted
Wth dichloronethane, and the extract is washed with water and dried. The
solvent is distilled off under reduced pressure and purified by silicagel
col um- chr omat ogr aphy (el uent; dichloronmethane . nhexane = 1 . 4) to give
2,3,6-trifluorp-4-chlorotoluene (0.22 g). 1HNWVR (CDCl3) 6 .20 (3H, t,
T by BTEGRR WGl COBBY SRS CatETingg (Bey o7 { REFEE bR Bk el bs 1 To
2,3,6-trif.lyarq-4-chl.oro n ) . C sulfuric acid (3
m) and tﬁglé% )%tnuraglilgectggkgg ?%égég‘lﬁnrletﬁgﬁgg?g%s?g%fﬂH‘r’ate (0.18 g) is
added and pi g SRR nlii8ki BEREr fOF Lonylrd¥xyBenYBUR absPe COOLdNG. The
reaction mxturé is poured into ice-water, extracted wth dichloronet hane,
and the exndaahdrs nsagshteédgWehl fesaltdmd abter- with tRgUEHLGe SP23IJj ON Of
sodi um hydr ogen carbonate, then with water and dried. The solvent is
di-still ed (sf)f aundebodédmddd pressase a pufoess which comprises
2,3,6-trifluoro-4-chloro-5-nitrotoluene (0.17 g 1H NVR_(CDC13) . dppm
2.33.(3H, qendpasing e RéFEPéM&éCE%%%I[e?szMZ’l% the azide [23] in
2,3,6-trifluoro-4-chlorq-5-nitrotoluene (0.17 --~_q) ;are ded et hanol (3.3
), et ert 0 B SRSRE o ARy peSE SR AR ey Auchy AR BeTe FREREY K me (0. 56
m) and t e dBaH iU des grrefc'aa%e@l 18 i RfladyBieS- ol ?E)tbﬁﬁéFaP“ on Is
conpleted, water 1s added to thg reaction mxture and the mxture is
extract ed piiddedied Ny éﬂbﬁ@%s aRdchheofyt iae donveashag vhéh water and
dried. The solvent is distilled off under reduced pressure and the residue
is purifieidboxglicacd [(@alJluimtohtbeatadragylyc( ehbgdt idei ¢hinmg omet hane .
met hanol = 20 . 1) to give ) .

2- ( 4- net hydehydyi gfeaiy iag@nt- $uchi fRFudfet ic anihyids-ideni apdt bheene (0.13 g). To
t he thus obtained 2-(4-nethyl-1-piperazinyl,) .

56 di 11 uGRAGE I G5 & ordtort RBRESFEREY5n She 28488 WARYarbus

di met hyl f ] - 17 ) : [ [ n ycl opr opyl am ne
(0.15 m )q%n t%’g &nt‘ﬁxéﬁurcg"@ggg??r ?g]ég{é?‘?%‘%‘ge%%rg%?ﬂ‘r gthf ter cooling,
the react idrBBx$IH® 48 Pqgdandt 8@ L6Re el ohcaXidat eHeVaibde [23)

di chl oronet hane and the extract is dried. The solvent is distilled off
under redumetepradsigte paredspurel kited bygkitenpergdlurec] ommachrooessgr aphy

(el uent; dichloronmethane . nethanol - 116 10 . 1) to give _
3_(4_netrnﬂhngﬁ?ﬁﬁgﬁﬁQ%ﬁ)Lﬂgﬂﬁp@@rén5aCld halide of the carboxylic

ohon0,% DRI YLt NSS! RRNOBU ALY, (it Qs et IR (L) Gpoin
brs), 3.1-3.3 (4H bfR) mi%kelr dcd al LRnyBE Sde RIS QNCEnEX2BBLESnERed

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



Enpl oyi ng 3-chloro-2,4,S-trifluoro-6-nethyl benzoic - acid (185 ng) and
thionyl chloride (60b ul), the procedure of Reference Exanple 22 is
repeated to give 3-chloro-2,4,5 trifluoro-6-nethyl benzoyl chloride (183
ng). Reference Exanpl es 44 Enpl oyi ng
3-chloro-2,4,5ytrifluoro-6-nethyl benzoyl chloride (183 ng), the procedure
of Reference Exanple 22 is repeated tog Prve di et hyl
3-chloro-2,4,5-trifluoro-6-nethyl benzoyl mal onate (320 ng), as brown oil.
1H NWVR (CDClB) dppm 1.02, 1.29 and 1.38 (all 6H, each t, J=7 Hz), 2.27
(3H, d, J=1.5 Hz), 4.02, 4.21 and 4.39 (all 4H, each q, J=7 Hz), 3.36 and
13.7 (all 1H, each s) Reference Exanpl es 45 Enpl oyi ng di et hyl
3-chloro-2,4,5-trifluoro-6 methyl benzoyl nal onate (320 ng) and

p-t ol uene' %uelrf%u"ereﬁﬁ*wl(asum): ttrheepgméémner opY Red brencéimsdimple 23 is

repeated to et hl or fl,uor o- 6- mef hy| benzoyl acetate (300
as br% itﬁ? ﬁf % %@ildﬁpnﬁ % QSﬁéﬁBlﬁy%go Lﬁi G@y each t, J=7
2. 32 and 417 ), 3.89,

5 25 and 1é g% %% 1A¥ﬁ% egbﬁ4sl%% % éﬁ%g ?g ﬁ%& np? y?nb qﬁyl

3-chl or 0- 234 51 § 41 d {4 r-GrdtRe I, zb@rpzerékaﬁet abeaéépo mﬁ 806k £1 A

orthoformate (550 ng), the procedure of Reference Exanp e 2415 repeated

t o~gi ve etbyse-$Bekc Mot shinmt karboaaee®- 588 byh beazbyhits,

et hoxyacryl ate- (360 ng), as brown oil. Reference Exanpl e 47 Enpl oying et hyl

2- ( 3- chl orpobags bum rhydneges arbonpitbeandy Epd Bust hpsyagey| et ebBoG my)

and, cyclopropylanlne (60 ng), .the procedure of Reference Exanple 25 is
repeated t Bh %I §+8n is usually carried out at a temperature of from

2 3ol o ol P T R BB Bt PRLREL TSR gt e (410
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 hours. 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 halocarboxylate used in the mixed acid
anhydride process includes, for example, methyl chloro-

formate, methyl bromoformate, ethyl chloroformate, ethyl



J=7 Hz), 2.14 (3H, M, 3.01 (1H m, 3.99 (2H, q, J=7 Hz), 8.29 (1H, d,
J=14 Hz), .11.2 (1H, br) Reference Exanpl es 48 Enpl oying ethyl
2-(3-chloro-2,4,5-trifluoro-6 mnethyl benzoyl)-3-cycl opropyl am noacryl at e
(410 ng) and 60 % sodi um hydride (35 ng), the procedure of Reference
Exanple 26 is repeated tv give ethyl ¥

1-cycl opropyl -6, 7-di fl uoro- 8chl or o- 5=ng4 hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-ca
rboxylate (70 ng), as pale yell ow powder (recrystallized from

di chl oronet hane - n-haxane), mp. 153-154C - 118 Reference Exanpl es 49
Enpl oyi ng et hyl 1-cycl opropyl -6, 7-difluoro-8

chl or o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylate (70 ng) and conc.
hydrochloric acid - 90 %acetic acid (1:4) (1 m), the procedure of
Ref er ence PXARRfRIDIte s isqhutvdychdogpfermate, and the like. The

1- cycl opropyl - 8- rp-6, 7-di.fl uarq- 5-net hyl - 1. 4di hydr a- 4- gx qui ol i ne-3-ca
r boxyl at e %édﬁgf% gsl Lfﬁ“éa -1y H§8§| 88 2 'F‘O%t?,-cﬁsa% eafsgzr gn e anpl es
50 Startin I, t L h1@lsS . ey PLOE & v Jgﬁ & le 22
S repeategr%ggg%§g§2?g%ﬁfpﬁésﬁ{%Fé P%?réf ﬁd?ggénzoyl c'fgﬁﬁﬁé,égsgP

78C/ 14 nmHga23H+ NVR (CDC13) bppm .24 (3H, t,~J=7.5 Hz), 2.75 (2H dq,
J=2.3 Hz, 7.5 Hz) Reference Exanples 51 Starting fromsuitable material s,

t he procedure of Refenerase BDAMIing22hesprepess eolf teap tingliagt lady2- et hyl

3,4,5,6-tetrafl uorobenzoyl mal onate. 1H- NVR (CDC13) dppm |.04 (3H, t, J=7.2
Hz), 1.19 halide with Bhépgzide d@3(]3Hthe, rgagthonyis camieqg quiyinga 4. 03

(2H a0 I=0 Kek1d 38108hE fh ohe dfekentd: 8 (dHhadic REIRISNGS, B! e 52

- 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 such as methanol, ethanol, propanol, butanol, 3-
methoxy~-l-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
around 180°C, preferably from around 0°C to around 150°C,
for about 5 minutes to about 30 hours. The compound (24]
thus prepared may be used in a subsequent reaction without

separating it from the reaction mixture.



Enpl oyi ng di ethyl 2-ethyl-3,4,5,6-tetrafluoro benzoyl mal onate (17.2 g) and
p-tol uenesul fonic 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 Q)
- 119 Reference Exanple 53 Enploying ethyl 2-ethyl-3,4,S, 6-tetrafluoro
benzoyl acetate (8 g) and ethyl orthoformate (6.1 g), the procedure of

Ref erence Exanple 24 is repeated to g“ﬁg_ﬁthy

2-(2-ethyl-3,4,5,6-tetrafl uorobenzoyl )=3- et hoxyacryl ate. Reference Exanpl es
54 Enpl oyi ng eEhyl 2-(2-ethyl-3,4,5,6-tetrafluoro --
benzoyl ) - 3- et hoxyacryl ate and cycl opropyl am ne, the ' procedure of

Ref erence Exanple 25 is repeated to give ethyl

2-(2-ethyl-3,4,5,6-tetrafl uorobenzoyl)-3-cycl opropyl am no acryl at e.

Ref erence Exanpl es SbeEnphoyioy keetwéen the compound [24] and the
2-(2-ethyl-3,4,5,6-tetrafl uorobenzoyl)-3-cycl opropyl am noacrylate (8.71 g)
and 60 % SOMPARY ddSdeip1uavadly ¢RE IR QHUAE & HREPSTEttEeEREnpl e 26 i s
r epeat ed tQ ive et

I
1-cyc|oproﬁ -@f?ﬂ@ggpfFl58r8538?%y+§qr9ﬂcﬁﬁﬁﬁﬁﬂihiybfgﬁﬂﬁﬁ8PPne-3-carboxyla

te (5 9), it.e nowle 1668 14 Refgr amgl,e ;56 Enpl oyi ng
crhyl oy TG tprolhl 189 fe L 4br FULIY UM

et hyl - 1, 4-giiihsine 40axedui Bel inetBe Cabdenod af &diveit.. Came. chwgoaskl oric
acid (11 m), water (4.4 m) and acetic acid (44 m), the procedure of

Ref er ence [B&nplse udnaildyr epedt ¢d 4o gmaent of at least 1 mole,

1-cycl opropyl -6,7,8-trifluoro-5-ethyl-1,4-di hydro-4oxoqui nol i ne-3-car boxyl i
c acid (4.Breferabdvi te gomaers. nPHr Yomheo@®E the cpopmpounds d2ddce Exanpl es

57 Enploying ethyl %ﬁ&?EQEEQXLa3b€’gaﬁ&éié%ﬁg‘%he 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 reaction 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, halogenated hydrocarbons such as
chloroform, dichloromethane and carbon tetrachloride, and

the like. The reaction is usually carried out at a



benzoyl ) - 3- et hoxyacrylate (1.0 g) and p-fluoroaniline (0.39 g), the
procedure of Reference Exanple 25 is repeated to give ethyl
2-(2-nmethyl-3,4,6-trifluorobenzoyl)-3-(4-fl uorophenyl)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|uoropheny|) 5-net hyl - 6, 7-di Pl uoro- 1, 4-di hydro-4
oxoqui nol i ne- 3-car boxyl ate (0.64 g), white crystals (recrystalllzed from
et hanol), mp. 256-259C. Reference Exa | es 58 Enpl oyi ng et hyl

1- (4-f 1l uorophenyl)-5-nethyl-6,7

di fl uoro- 1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxyl ate (0.56 g), conc,
hydrochloric acid. (1.5 m), and 90 % acetic acid (6 m), the procedure of
Ref erence Exanple 27 is repeated to give

1- (4-f | uortogieend Yute et Hdont azoainfdl 08€C0td, drcmy dkrTOU, preferably
oxoqui nol i ne- 3-carboxylic acid as white crystals, mp. 255-257C

Ref er ence E(%ﬂ*rp?’ééu'!}b Oé’erlfcmar?g’@Ph}PgéC( 2Eapt2ReuB 0. Bt iabaudr ¢ 0

b I th | at nd 70‘% IhI I

(024 ) B %mﬁé??&%ﬁ@%& nefdetoss el S@é‘&%y SRR itve ot hyl
2- (2- et hy. 3ﬁ§ﬂ§& te, th
tr((aatgg V\A%%?)]G%a% m ‘hydr )éP)Ol 1%6E€yas I'n g%’%énlﬁé“ \ngya?r%l et 6 '?(r)]

gi ve et hylcdmediyd - ﬁq t hyl -6, 7-di fl uoro- 1, 4-di hydro-4 - 121

oxoqui nol i ne- -carboxylate (0.6 g), as white crystals, mp. 157-159C.

Ref erence Exam | p a 60 Enpoying ethyl 1-ethyl-5-nethyl-6,7-difluoro-1,4

di hydr o- 4- bRegct hoh | sehd@recatlddiy| ate (0.55 g), conc. hydrochloric acid (1.5
m) and 90 % acetic acAd (6 m), the procedurezpf Referenc% Exanpl e 27 is
repeated to give 1 -
et hyl - 5- et hyl - 6, ¥ di

P hydr o- 4- oxoqui n I|q§ 30arboxyI|c acid

(0.40 9), Mite m p. >300C. Y
WO o

(28] S

(CH,)n RS >

{1c]
R o
X COOH
/———-zlll ’
wlll / N
3
‘\(CHz)n R® gl
(1h]
wherein R%¢ is phenyl, a lower alkyl or hydrogen atom, x8 is

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

a group: -N-CH, rR24, and R!, R3, R%, 2, W, X and n

0 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.



1H NWVR (DVBO-d6) dppm 1.37 (3H, t, J=7.2 Hz), 2.82 (3H, d, J=3.2 Hz), 4.54
(2H, g, J=7.2 Hz), 8.07 (1H, s 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-(2-nmethyl-3,4,5,6-tetrafl uoro benzoyl) - 3-et hoxyacrylate (10.0 g) and

et hyl am ne gas, the procedure of Reference Exanple 25 is repeated to give
et hyl 2-(2-nethy|-3,4,5,6-tetraf|uorqb%%zgyl)-3-ethylaninoacrylate (9.0 g,
white crystals), which is then treated with 60 % sodi um hydride (1.30 g) as
in Reference Exanple 26 to give ethyl

l-ethyl -5-nmethyl-6,7,B-trifluoro-1, 4-di hydr o- 4oxoqui nol i ne- 3- car boxyl at e
(6.76 g). as pale yellow needles (recrystallized from di chl oronet hane -

n- hexane), mp. 197198C. Reference Exanpl e 62 Enpl oyi ng et hyl

1- et hyl - 5- et hyl - 6, 7ABo%q | the gramppundg Kydrotheozofnpubfi he-Bhtamoklye at e

6.51 d . .- 122 hyd hl ori id. 90 % i id (1:4) 100
(5751, 8) 200,00 oy b ol S SRS a8 bRl Budiy )

t hyl -5-net.hyl -6, 7, 8-trifl - 1..4-di - 4- ingline- | id
eLL S e Reh Bethl L Hone dayidl B maanulnal  Bkpde g o

n-hexane), o $3am?AEC. ftﬁ?f.?r %@%&R‘aﬁogi GAREAYMAY BEhY!
2-(2-nmethyl-3,4,5,6-tetrafl uoro benzoyl)-3-ethoxyacrylate (5.0 g) and

2, 4-di f| uorsuvaitliitnee@2bP21 0o 1 hef palerdw atohsRehefebeerkxamperys is
repeated to give

et hyl . 2- ( 2-qaatboply13h4ybng- 1 et ¢ a¥ |aforothstidplents( 2ededteBubrophthgl ) am noacr
ylate, which is then treated wth 60 % sodi um hydride as in Reference
Exanmpl e 26 IR @@néﬂﬁyan of a haldgen atom and a carboxy; (c) a

L2 O e TR O A B e o ot e

gy e R SREIE) (R0 ) 1A (B, BhehgHCLobueTuARoRf-
carbonyl; (f) an amino(lower)alkanoyl which may be
substituted by a phenyl(lower)alkoxycarbonyl; (g) phthalide;
(h) a 2(5H)-furanone which may be substituted by 1 or 2 of
halogen atoms; or (i) a 2-oxo-1,3-dioxolenemethyl which 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 methods.

The compound [1] in which the heterocyclic ring is

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

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



6,7,8-trifluoro-1, 4-di hydro- 4- oxoqui nol i ne- 3-carboxyl ate (4.3 g) and conc.
hydrochloric acid . 90 % acetic acid (1:4) (80 m), the procedure of

Ref erence Exanple 27 is repeated to give

1- (2, 4-di fl uorophenyl)-5-nmethyl -6, 7,8-trifluoro-1, 4di 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-nethx]3 ,4,5,6-tetrafl uoro - 123
benzoyl ) - 3- et hoxyacrylate (10.0 g) and 4-nethoxyaniline (3.87 g), the
procedure of Reference Exanple 25 is repeated to give ethyl
2-(2-nmethyl-3,4,5, 6-tetra~l uorobenzoil) - 3- (4met hoxyphenyl ) am noacryl at e,
which is then treated with 60 % sodium hydride (1.56 g) as in Reference
Exanpl e 26 to give ethyl 1-(4-methoxyphenyl)-5-nmethyl-6,7,8-trifluoro-1,4
di hydr o- 4- 8xognin6PEnto3arendx)AeiG ERr2abght @s5 ptd eabout yidl [hpwmnseed| es,
mp. 175-176C. Reference Exanp] e 66 Enploying et hy| ,
1-(4-nEthOYDﬁﬁ§ﬁ9I7-§}BF7?h acid such as hydrochlofic acid may be

trifluoro- -di bydrg-4- ui nol d ne- 3- carboxy . (4. ggg 47 %
hydrpbroni%dégﬁd@%568ﬁ1f?§€ﬁ€$€H%EQﬂHF? g? géfé?%ﬁ%égEégéé?%a is repeated
to give comﬁound in an aqueous gydrqbromic acid solution, to remove

1- (4- hydr oxyphenyl)-5-nmethyl -6, 7,8-trifl uoro-1, 4-di hydr o- 4- oxoqui nol i ne3-ca
rboxylic aghée FBeS?lg)OWQS)H\XD)WB fMlels bEnRyl287 288. Planyl Redwerence
Exanpl e 67 Enpl oyi ng et hyl

2- (2- met hyk1Bp4ysadbbeyilaf | uor obenzoyl ) - 3- et hoxyacrylate (5.0 g)and

2- am not hi ophene (2.22 g), the grocedure of Reference ExaqPIe 25 is
repeated to give eth?he compound {1] in which the heterocyclic ring is

2-(2-nmethyl-3.4, -tetrafl uorpbenzoyl.)-3- (2t hi enyl)am npacryl ate, which is
then treat é;éf%\ﬁtf?fhgﬁd%%@oapﬁn? y ‘To%ugfst’it&‘eﬁéfefékcgo EE’aﬁ‘p?%“g%e to give

et hyl . s s .

1(2-thi enylc)o-nggrlr'lgteﬁyllpg?ltg?t??T?%lg}do-lll, ]4-l(§L| ﬁ{/‘ ?8 El%ioﬁﬁf%%??%%l-%f car boxyl a
te (1.05 Q)kinds iwhinbe Bavdeit(tes) W alydrendzingMmRehgbrnéet @mpound

n- hexane), mp. 198200C. - 124 Reference Exanpl es 68 Enpl oyi ng et hyl

1- ( 2- t hi enyindes- ohtehglam@, Ye8ction conditions as employed in the
trifluoro-1,4-di hydro-9-oxoqui noline-3-carboxylate (1.05 g), conc.

hydr ochl or ihySE@lysis0 of Fhanabove ogemraynd ddiad (40 m ), the procedure of

Ref erence Exanple 27 js repeated (o, gjve._ . . - ‘
1-(2-thi enyl) - 5 met hyinegcongapd | £ A nich g, besierocyelic ring is

oxoqui ol | AETAATALEY kO afithd n Be Bordt 4 §ReBOVIE" cofbdund 2fr 722 5C

Ref erence
in which the heterocyclic ring is substituted by a group:

R24—f:=::T-CH2NH— by using the same reaction conditions as

O\E/O
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~T:::T—CH2NH— can also be converted into the
0\"/0
o]

compound [1) in which the heterocyclic ring is substituted

by amino, by hydrolyzing the former compound under the same



Enpl oyi ng ethyl 2-(2-methyl-3,4,5,6-tet' rafl uoro benzoYl)-3-et hoxyacryl ate
(8.38 g) and 2S-2-am no-1-propanol (2.07 g), the procedure of Ref erence
Exanple 25 is repeated to give ethyl
2-(2-nmethyl-3,4,5,6-tetrafl uorobenzoyl) - 3- (2S3- hydr oxy- 2- propyl ) am noacryl a
te (9.72 g, yellow oil), which is then treated with potassium carbonate
(4.25 g) as in Reference Exanple 26 to give ethyl 3S-9, 10-difluoro-3,8
dinethyl-7-oxo-7Fprrido[l,2,3-de]ﬂEzﬁ%éhzoxazine-6- carboxylate (1.30 g),
as colorless needles (recrystallized fromethanol), mp. 216-2|7C

Ref erence Exanple 70 Enploying ethyl 3S-9, 10-difl uoro-3, 8-di nethyl-7

oxo- 7TH pyrido[ 1, 2, 3-de] [ 1, 4] benzoxazi ne- 6-car boxylate (1.25 g) and conc.
hydrochloric acid . 90 % acetic acid (1:4) (20 m ), . _ the procedure of

Ref er ence rlesaitilon 2éndstiopsasedenpl @y i3S the) hydrolysis of the

-9, 10-di fl uoro- 3, 8-di net hyl - 7- oxo- 7Hpyri do[ 1, 2, 3- de]

[ 1, 4] benz @baienscofpoanboxykile acid (1.03 - 125 g), as white powder, mp.
249- 251C (dec.). Reference_Exanple 71 Enpl oying et hyl

2- ( 2- met hyliReact ion scpemesfKlior o benzoyl ) - 3- et hoxyacrylate (7.0 g) and
ethanol amne (1,33 nl), the procedure of Referguce Exanple 25 is repeated
to give ethyh(2-6§-n§&pyl-3,4,5[6-tetraf|urqpenAoyI‘ -(2

hydr oxyet hyl Yagifeaer ylat e. TgHtEk pfgfluct are ded -2 pyridine (70 m) and
acetic anhydri g Pl 57 m) an fhe mxture is ed at roomtenperature

over-ni ght. AfAsL _cRncentrat <om, The Tesul t apt d{ | uted with water,
subj ect ed tR? 'ext actiNen with di chl or omet hare " ard, extract is washed
with water and t \mlth a saturated saline sol ®ion and dried to give

et hyl R

2-(2-methyl -3, 428 btetr

which is then tyreated w t N60 odj.u Igle (1. g) as in Reference
exanple 26 to ggve et hyl Bg%éfgkﬁ&;%%ﬁél)lE JI§E%]

met hyl -6, 7, 8-trf fluoro-1, 4-di ixdr o- 4- oxequi nol i ne- 3car boxyl ate (6.15 g), as
colorless prisng (recrystallizedfgom £t hyjoacet@asn3> mp. 192-193C.

Ref erence Exanp| e 72 Enpl oyi ng et hy 7 acet 4l aooredthyl ) - 5- et hyl
6,7,8-trifluorofl, 4-di hydro-4-oxoqui e- 3-farboxylate (5.80 g) and conc.
hydrochl ori c ac 4C® m ), the procedure of

90 I aceti i €

d
Ref erence Exanp|e %%)is dto gi 48! 1
1-(2-hydroxyeth/IB- hyl - hEﬂStrifluoro- ,4-dﬁ%&hro-4-oxoquinoIine-3-car
boxylic acid (4]04 g Cyclization
(30b]) 4
R 0]
COOR253
v |
r4 R2 N
X NO 3 &
2 9 R 1 (1)
o. ,r27
r2’ N-CH X lHydrolysis
Rl 0O rRY o
(32] COOH

Cyclization

1 R 1
wherein Rl, R2 . R3, R4, ¥2 and X are as defined above, R3

(131

is a group:



- 126 g), as pale yellow flakes (recrystallized fromethanol), mp.
244.5-247C. ' Reference Exanple 73 To

1- (2- hydroxyethyl)-5-methyl-6,7,8-trifluoro

1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (4.00 g) is added thionyl
chloride (20 mM) and the mxture is refluxed for 1 hour. After
concentrating, the obtained residue is - mxed with ethanol (50 m) and the
mxture is refluxed for 1 hour. After &hcentrating, the resultant is
extracted with dichl oronmet hane, and the extract is washed with water,
saturated sodi um hydrogen carbonate, water and saturated saline solution in
this order and dried. The solvent is concentrated and the obtai ned residue
is purified b% silicagel columm-chromatography (eluent; ethyl acetate .
n-hexane - %29 20), followed by recrystllization fromethyl acetate

n- hexane tOIgiVﬁ et hyl 1-(2-§hloroe hyl)-5-nethyl-6,7,8
triquoro-iCHSE'ﬁydherﬁioxbﬂ i ad | Rfe- rrearisoxdelficedcatof2. 00 R3g)anas

col orl ess kSNB, M 161,5- 163. (dec.). Reference Exanple 74 To et hyl
1-(2-ch|or§2thyﬁ?§5-E%Zh ?gé,W?Q3é¥; are each a (lower) alkyl.

trifluoro-1, 4-dihydrgQ-4-oxoqui nol.ine-carhoxylate (1..8 ar ded DBU
(2.33 nl) and toluenghflgﬁa }OﬁuﬁékWﬁfq#%%Fﬁﬁ?mpgngfiagédaﬂﬁtﬁgﬁeating f or

4 hours. Atcbﬁ‘goﬁﬂacmresknge sder A ﬁ]w%n@%%i glﬂlg gamgﬁeas%ﬁgnwith

di chl or oet han and the extract is washed wth ute rochloric acid,
wat er and sehdidiedsSaki BRpE6Yed | DN dHe tdartaodebetirdedl! kBE. cdiBound 127
solvent is concentrated and the obtained residue is purified by silica-gel
col um- chr dxbtlogndphire( ebmpotnd et hy] iacdthet @bovie- herandon &chedddy1If ol | owed
by recrystallization fromnhexane - diethyl ether to give ethyl
1-vinyI-5-nethy|-6,7?9FrFPPG@%@DJPQKQEQBMﬁhﬁ-4$6¥@ﬂ9ﬂngpﬁdeaadcﬁhﬁoxyIate

0.72 : | or.l dl . 134-135.5C.  Ref Ex le 75

ol oyl g GOMPPuBS 33Mad gt - 6300 b, B¢ (GARLIA G50 Benthsi PEESERRBKTaCr vl at o
(S.0 9), 2 ghlarae] yg{agbwenwr Pé‘éé[’{ahgg, o lﬁeg)abﬁgﬂc rigt gyl amne (1.97
g), the procedure o ef erence anpl e iI'S repeated to give ethyl

2- (2- net hylsod vbn®..6- iRkl abh UehObesedYin -t ZealitabactiRkh,agknogery! at e
(5.52 g), which is then treated with 60 % sodi um hydri de (0.72 g) as in

Ref er ence Example,2@ltohglsesethyds methanol, ethanol and isopropanol,
1-(2-chloroethyl)-5-methyl-6,7,8-trifluoro-1, 4di hydr o- 4- oxoqui nol i ne-3-carb
oxyl ate (320@m@ticadyéspearbens neweh cas (henzenst and teduenem PPRRK acetate -

n-hexane). srgl%'enthsl'sg}:llﬁg's,‘r’gcggggi@rile, DMF, DMSO and HMPA, and the

like. The compound (30al] or [30b] is usually used in an
amount of at least 1 mole, preferably 1 to 1.5 moles, per 1
mole of the compound (29}. The reaction is usually carried
out at a temperature of from room temperature to around
200°C, preferably from around 60°C to around 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.



Ref erence Exanple 76 To 2-nethyl -3-nitrobenzoic acid (10.0 g) is added

nmet hanol (100 m ) and thereto thionyl chloride (8 m) is added dropw se at
roomtenperature. After reflux for 2 hours, the reaction m xture is poured
into ice-water and extracted with dichl oronethane. The solvent is
concentrated to give nmethyl 2-nmethyl-3-nitrobenzoate (10.8 g). 1H NMR
(CDC13) 6: 2.63 (3H, s), 3.94 (3H, s), 7.38 -.128 (1H, t, J=8 Hz), 7.84
(1H, d, J=8 Hz), 7.99 (1H, d, J=8 HZ) bRefer ence’ Exanpl e 77 Met hyl

2-met hyl - 3-ni trobenzoat e (10.0 g) is dissolved in acetic acid (50 m) and
thereto 5 % Pd-C (1 g) is added to carry out catalytic reduction at room
tenperature,under 1 atm After 1.5 hours, the catalyst is filtered off. The
reaction mxture is concentrated, and thereto is added water, and the

m xture | InrdSsealofabisiagWwthd ped pingj wotkeahosnk eredot i oweik hys@mryactl on
wi th di chl oromet hane. The solvent is concentrated to give nethyl

2- et hyl - Saamiedbeontoanea(Bighgh.p.14dlVRNECBAEB) asipprbigh 3L K3H, s),
3.55-3.85 (2H, brs), 3.87 (3H, s), 6.80 (1H, d, J=8 Hz 7.04 (1H, t, J=8
Hz), 7. 20h(Y}?PiO‘—‘d*lfbsms‘quz)‘=l Ré‘ﬂ'ér‘éri&e %&Wplﬁécima%t%f in, diphenyl

2- met hyl - b d d d d

oo et heCoRedt BRI 267 (RS

g SR RO 08, sty Sl 1.0, el oy
rrperature m nutes, the reactlon m xture

i s poured dayed dfcarsiaiget hanfle t hEd resid taa\macllaléxéblﬂﬁé@ﬁ’dw tie eidyd et her.
The ether layer is neutralized wth potassium carbonate and dri ed.

The~~sol verimpaumcbricentsualeg tsediire aretdgplim@iaet byl a Stangeoexcess
4, 6-di bronobenzoate (2.8 % . 1H NWR (CDC13) d: 2.14 (3H, s) 3.93 (3H, s),
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 {[1i] 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

The compound (1j] in which R is a group: —éHSRZl
can be coverted into the corresponding compound in which r3'
is -CH2R20 by treating the former compound under the same
reaction conditions as employed in the reaciton wherein the
compound [18) is converted into the compound [19] in the

above reaction scheme-V.



- 129 4.05-4.30 (2H, brs), 7.52 (1H, s) Reference Exanple 79 To net hyl

2- met hyl - 3-am no- 4, 6-di br onobenzoate (1.4 g) are added ethanol (S m) and
42 % tetrafluoroboric acid (2.5 m), and thereto is added dropw se a
splution of sodiumnitrite (0.33 g) in water (1 m) below 5C. After
stirring the mxture for 10 mnutes, tfie precipitated drystals are
filtered and washed with a small anoun 5of wat er, ethanol and diethyl ether
inthis order to give methyl 2-nethyI~246- di br omo- 3- benzoat e di azani um
tetrafl uoroborate (1.6 g), mp. 202- 204C (dec.). Reference Exanple. 80

Met hyl 2-net hyl -4, 6-di bronp- 3- benzoate di azonium tetrafl uoroborate (1.3 Q)
is heated at 200C for 10 mnutes. After cooling, the reaction mxture is
added with ice-water and extracted with dichlorgnethane. The solvent is
concentrated and~ theThﬁNQnmpnhndeinQUeimswpmcth d by a.5silia ®a- gel

col um- chr omat ogr aphy (eluent; chloroform:'n hexane = 1 . 4) to give

met hyl 2- r@%‘h‘%f%dfﬂ*%‘m’bﬂﬁ%% b‘r‘tﬁﬁ&'—b‘éﬁi@ét BeterecygliqH MR hasiomsRe d:
2.27 (3H, S) Hz) Reference
Exanpl e 81‘#‘6"%% h?f@"%”l%ﬂﬂ S‘é L dths- Ee8°§l%BF¥5n’6b‘éﬁ%%%‘?ea S8y care

%d;je‘j gt {‘ﬁg&h}zé 4§Qd ”1%té"%elocé’@zae%%%inEOEHIanGné’f1&%9&1 padr d de (460

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 XIII.



- 130 refluxed for 2 hours. After cooling, the reaction mxture is diluted
wth water and extracted with diethyl ether. The aqueous |ayer is nade
acidic with cone, hydrochloric acid and extracted with diethyl ether. The
solvent is concentrated to give 2-nethyl-3-fluoro-4, 6-di bronobenzoi c acid
(61 g), mp. 144-746C. Reference Exanple 82 Enpl oying
4,6-dibronD-3-fIuoro-2-nethy|benzoic_a&éd_(z.o g), the procedure of

Ref erence Exanple 22 is repeated to giVve

4, 6-di brono- 3- f| uor o- 2- net hyl benzoyl chloride (2.0 g). 1H NWVR (CDC13) dppm
2.37 (3H, d, J=2.5 Hz), 7.69 (1H, d, J=5.8 Hz) Reference Exanple 83

Enpl oyi ng di et hyl 4, 6-di brono- 3-fl uoro-2-nethyl benzoyl chloride (2.0 g),

t he procedure of Ref%rence Exanple 22 is repeated to give diethyl.

4, 6- di br JREEEFPoSEN8MeIX] ot hy| benzoyl mal onate (2.6 g). Reference Exanpl e
84 Enpl oyi ng di et hyl 4, 6-di brono-3-fl uoroj Z- et hyl ginzoyl mal onate (2.6 g),

t he procedure pof ‘efegsnce Exanpl e 23 is repeatyed tjo gi ve ethyl

4, 6-di br ono- 3- Q2- met hyl benzoyl acetate (2. ygy. Ref erence Exanpl e 85
Enpl oyi ng et hyl di br ono- 3-f1 uor o- 2- net hyl bentoyl gacetate (2.1 g), the
procedure of Refgense Exanple - 131724 is yepeatelto give ethyl
2-(4,6-dibrdﬁb-3-f|uom672 met hyl benzoyl ) - 3- etRfoxyadryl &t (2.1 g).

Ref erence Exanpl e [86 Eqpl oyi ng ethyl 2-(4,6-dibrom& f1 uoro-2-net hy
benzoyl ) - 3- et hoxyd&#SR"ate (69.5 g), the-procedure qfagRef erence Exanpl e 25
is repeated to givggethyl 2-(4,6
dibronD-3-fIuoro-ﬁinethylbenzoyl)

-cycl opropyl am noacryl ate (48.1 g). .

{16) [33]
R4
X
R2 NHR 30
?Hz Nitration
R20
[34]
l Nitration Y
R4 r
X NO, X NO3
. Hydrolysis
e
R2 NHR3O R2' NH,
CH, sz
Azo r20



Ref erence Exanple 87 A mi xture conprising ethyl 2-(4,6-dibrono-3

fl uoro- 2- net hyl benzoyl ) - 3- cycl opr opyl am noacryl ate (45.0 g), potassium
carbonate (16.7 g) and dinethylformam de (450 m) is reacted at 140C for 30
m nutes. After cooling, the reaction mxture is poured into ice-water and
the precipitated crystals are filtered, which are recrystallized from

et hanol to give ethyl 1-cyclopropyl-6-f]luoro-7-brono-5
nethyl-1,4-dihydro-4-oxoquinoIine-S-Ea?%dkylate (33.6 g), asi ' white
crystals, mp. 19S-197C. Reference Exanple 88 Enpl oyi ng et hyl

1-cycl opropyl - 6-fl uoro-7-brono-5

nmet hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate (32.S g), the procedure of
Ref erence Exanple 27 is repeated to give
1cyc|opropy|-6-f|uQroaf-bronD-S-nethyl-1,4-dihydro-4ox0#hinoline-3-carboxyl
ic acid (27.2 g), Yas Whit#¥0grystals, mp. 237-239CX -| 13NO,Ref erence
Exanple 89 To 1-cy apricyI-G-fIuoro-?ibronD-S-nEth 71,
di hydr o- 4- oxoqui nol | ne- B car boxyl NE22R1d {(®l 2 g) is §
(2 mM) andthe ggx ureA1 S pefl uxed—for—1 hoyr. Af {p
m xture i s~pour [ i c& wat er and made al kal i f& wit
hydr oxi de solution. Afft@ stirring for 30 minutes, thelré%ultant IS
extracted with dichloé@@ethane. The aqueous |ayer is mg® acidic with 10 %
hydrochloric acid and then extracted wi th dichl oroethane.” The solvent is
concentrated and the {r3gai)due is recrystallized from acedds) acid to give
1-cyc|opropy|-6-f|uoro-?-chloro-5-nethyl-1,4-dihydro-4oquuinoIine-3-carbox

t hi onyl chloride
&k the reaction
0

;90 “Rgueous sodi um

ylic acid (80 ng), as white crystals, mp. 258-260C. Reference Exanple 90

Enpl oyi ng ethyl 2-(2-nmethyl-3,4,6-trifluoro benzoyl)-3-¢thoxyacrylate (1.0

g) and 2,4-difluoroagpiline ° (0.5 g),~the procedure of Reference Exanple 25
is repeated¢to giveg et hyl 20 R
2- (2-met hyl 43, 4, ' @ropenzoW )-3-(2,4difluoro
g). 1HNMWR (CDCL bm 0. D5 (3l kg23=7y32  Hz), 2.2
4.06 (2H, qf J=7 6. 7p- 6. 83 IH, n)? !5.\91-7.03
(1H, m, 8.6¢0rELH, ¥$. |8 HI) 1. 36 (IH~-d, p%l13.

a %oacryl ate (1.1
d, J=2.4 Hz),
HUm, 7.26-7.45
Hz )nprIRef er ence

(

Exanpl e 91 oning’eﬂqyl -(2-methyl -3,4,6-trifluoro -..133
R fHSRZl
20
[39a) R
{29b]
T Halogenation
R4 rRY
X NO, X NO,,
NH,-R! (8]
R2' NHR! < r2' x?
{39) (38}

wherein Rl, Rz', R20, R21, X, X2 and x® are as defined

R30 is a (lower) alkanoyl, and x9 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].



benzoyl )-3-(2.4-difl uorophenyl)am noacrylate (1.1 g) and 60 % sodi um
hydride (0.13 g), the procedure of Reference Exanple 26 is repeated to give
et hyl

1- (2, 4-di fl uor ophenyl ) 5- met hyl - 6, 7-di f | uor o- 1, 4- di hydr o- 4- oxoqui nol i ne- 3
carboxylate (0.7 g). . 1H NWR (CDC13) appm 1.38 (3H, t, J=7.1 Hz), 2.91
(3H, d, J=3 Hz), 4.38 (2H, q, J=7.1 Hz)gg & 46 (1H, dd, J=6.9 Hz, 11.1 Hz),
7.10-7.26 (2H, m, 7.38-7.56 (1H m, 8 26 tIH, s) Reference Exanple 92
Enpl oyi ng ethyl 1-(2, 4-difl uorophenyl)-5-nethyl

6, 7-di fl uoro- 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylate (0.7 g), the
procedure of Reference Exanple 27 is repeated to give

1- (2. 4-difluorophenyl)-5-nmethyl -6, 7-di fl uoro-1, 4di hydr o- 4- oxoqui hol i ne- 3-ca
rboxylic acid (0.5 gffrecdraFtass ﬂ%eﬂ?%&#%qﬁﬁﬂr§§FaFPTBﬁ“F?oh§%Ee¥“%°aC|d)

m p. 280= 2 erazin 4-f]luoro-2,5
M. 280-20hG. oERATRLS: 337N, TR P L RN e T
et hoxymet hX('l%Q,%fPi}' %riﬁfa%ogiaﬁng‘é énd, thei dH &%&E&%d% Ei@#ef‘ 150C for 25
hours. After cool’i ng, reac % product 1S purified by silica-gel
g_ol uhrmI E:Rzamta@@ﬁ@pbwlﬁdlsthoaermbhan@ acitE! haRehic=ad08 or lpréPighve

i et hy ycC

hpr opyl - N- p8i4- met(Apwel-)paperaeiayadid-dihyirdde2 sbdhneshgéebiai t r ophenyl ] a
m nomnet hyl ene] mal onate (1.58 g). _ The product is dissolved in acetic
anhydri de @?hgdﬁﬂﬁean& (lowez) alkapeis %Rﬁﬁ;h@%iﬂFuFPﬁhaéFdafgtﬂb m) is

dded d t. 50- 60C, b ti i t
Poaol ane P e tae g Bropnx B oBl 8 ot ohE adker ool ESF a2l ng wi th
di chi or ometiane 30 e SALLACS ok ol kthcila1dkkeat kﬁedg&&éi d off

under reduce ressure. ication by silica-gel colum r omat ogr aphy

(di chl or omefihang 15@&1@&@%1: 1q baélc%ﬁ&ﬁf&%@' ki gat ben. from et hanol -
diethyl ether - to gi ve ethyl 7-(4-nethyl-"1-piperazinyl)-1-cyclopropyl -

fl uor o- 5, 8-atipletyed .- 1 Thedibagdico cémpryandi it iudes3- foar berappaete 4PBabi), as
yellow crystals, mp. 146-147C. 1H NWR (CDC13) d: 0.7-0.8 (2H m, 1.0-1.2
(2H, m, 1reg l§48uch As7mgkpllic3godlun and wetadligHpotpsspump 7 (4H, br),
g' ;51( a‘z_l) q’g!d;l‘ %il%gl_slz,)s)caéymtgsgg¥ohgg%9$en car%og\ates of ﬂhgge(ZH 9

7- (4-net hyl p gg% .l ) y i ggkhyl - 1, 4- di hxdro- 4
- oxoqui nol |an1(]aka%‘l' %ar Ioé'ggea%%%SBBE Ba%‘gc%d%o(?%fg /ongquegus soI ution of

sodi um hydrgpdeda dihe )arm“ld;h%t harel, (8nal Yeadtibd ALY BReri&arehtuxed for
1 hour. After cooling, the reaction mxture is diluted with water and

washed wi t hirdi ey o presebicdecbrt bheagbeacse lofyar sodvende' asudiltyw t h
acetic acid and then nmade weak al kaline with an aqueous sodi um hydrogen
carbonat e. Ihethennesance Lot sadtablei salwnthl ofheesPaNensnd the extract

is dried. The solvent_is dIStI||eﬂ of f under reduced pressure %Rd to the
residue is &f ot exam etones 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 amount
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



ether. The precipitated crystals are filtered and recrystallized from

et hanol to give

7- (4- et hyl - 1pi perazi nyl)-1-cycl opropyl - 6-fl uoro-5, 8-dinethyl-1"

9di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (14 nmg), as yellow crystals, mp.
205-206C. 1H NWR (CDC13) 6: 0.7-0.9 (2H, m, 1.1-1.4 (2H, m, 2.39 (3H, s),
2.5-2.8 (4H, br), 2.63 (3H, s), 2.76 (34, -d, J=3 Hz), 3.2-3.5 (4H, br),
4.0-4.2 (1H, m, 8.85 (1H, s), 14.3-14.9 (1H, br) Example 3 To

6, 7-di fl uoro- 1- cycl opropyl - 5, 8-di net hyl - 1, 4di f | uor o- 4- oxoqui nol i ne- 3- car box
ylic acid - H OCOCH3) 2 chel ate (1.24 g) are added 4-nethyl-1-pi perazi ne
(1.0 g) and di nethyl acetamide (6 m), and the m xture is reacted at 50C for

20 hours. After concentrating,,the qQbtained residue i i.ssol ved. i n acet one
(20 m ) and 10HEF dt 8L KaRRte rﬂfg‘rdocarﬁ ec(,l,°w§5i)da(lga slﬁglaadaa?"*ﬂmomd by

stirring a e e ] SO ks i SLLlled off
and the re?&?‘?g%ksggaé%# V\ﬁl"jt (I‘)f{r\/\eg%er;gﬂz} dpe?ah tl-rg g’f}édb&mﬁ?&‘ élﬁggkg%%met hane.
The aqueougpjlhay@h heiASUSEAN | ZE kU A} id0 RGWEAW SQdirednlIvdiegenigar bonate
and extracted with dichloronmethane. After drying over nagnesium sulfate,
t he resi dugulfoaddedciis hswchnad W-e- alfueiegiuNflondichacidnd behbanet, The
precipitated crystals are filtered and recrystallized fromethanol to give
7- (4- net hylsulfiopdcaaiag| 304 -elivd g wokfidnig-faaidr ang, ghei ddkRy| and4the. 136
di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (0.1 g), as yellow crystals, mp
205- 206C. EEARYLION 1$oPEe EREFRIE | AT bied OBty GotGPerPENSFr B%yF-r 8mg
di nmet hyl -1, 9-di rQ=-4: QX i I'Qﬁg -carboxylic. acid (1.B8 g) in
N;nethylpyf?bf?%%%g 55t§1ggﬁgugdied(iinethyl-l pi perazine (2.02 g) and the
mxture 1S stirred aind5AG:EQEich NOETthe Aldhiflodri® (ACION 33 saT! et ed.
the reaction mxture is concentrated and the obtained residue is purified
by sili ca- gelr rd@idusintc by ooRéHPI P hyhd il aonpeiunevithmat hakebting . 1),
followed by recrystallization fromethanol to give )
7- (4- net hyladengi sexchz esy Eyming yrl opi ot idf lamas .5 ré-tdiieetaieiids 1a4- di hydr o- 4
- oxoqui nol i ne- 3-carboxylic acid, (0.05 g), as yellow crystals, mp.
205-206C. 'Mixedn@cdds (8¢ gr t PhET ¢ AFELIRE SWfWiQIaSidhEVBiBGedur e of
t he above EX |es 1-4.s repeated to give the f.oll ow .conp dg. 1)
7. (1o Pi pr aZ TYTIF. B7efopPBRSPRar e if i oty acec e anfiyll{adiPeaecy,
di met hyl -1, £y dffRedriowd e @A OAYE PRLE NST s CAIPANYId G AW d.adNanyb83ak84€, pal e
yel | ow needl es (recrystallized fronldlnethylfornanldé)

nitric acid and an organic acid such as acetyl nitrate or

1

benzoyl 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 around
70°C for about 10 minutes to about 24 hours.

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

hydrolysis of the above compound [la}.



2) 7-(3-Methyl-1-piperazinyl)-1-cycl opropyl -

fluoro-5, 8-di net hyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.
183- 18SC, col orl ess powder 3) 7-(3-Am no-1-pyrrolidinyl)-1-cyclopropyl-

- 137 fluoro-5, 8-di methyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3- car boxyl i ¢ aci d,
mp. 96-98C, pale yellow needles 4)

7=(1- Pi perazinyl)-1-cycl opropyl -6-fl yopp-5

met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 231-233C, white
powder (recrystallized fromdinmethyl fornmam de) 5)

7- (4- Met hyl - 1- pi perazi nyl)-1-cycl opropyl -

fl uoro-5-nethyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, mp.

T ey P! e WA YL RpSaRY! LG oLt ALY & (a6
fl - 5- RAR
ZOEOESSC:nﬁ%gggﬁé-é&ﬁ%$g}ecryst q?égggkggﬁge yl aé%{g¥§p[q%$ﬂ;gol) 7)

7-(3- Ami nordadyi6R! éshdid donls %'e@\?l@m!h 6h | 40& Or Sad Bl Ibekwedl W@ 0- 4- 0XO
qui nol i ne- 3-carboxylic acid, mp 67-270C, white powder (recrystallized

from di net bghpoundni te) HB)d H:r(eldarqp@madl byl) - iln cyhed Fyooy Ire@cd-idinf | uor o
5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp: 205-207C, white
powder (reé??gvaflized from et hanol] 9)

7- (4- Met hyl - 1- pi perazi ny. 1l-c clopr
di f | uor o- 5- net hyl - 1, 42 %Iq%&ﬁ e%ﬁif@hﬁl g#?nﬁp@P?ﬂﬂquﬁaﬂk(Fa“ 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 [39%a}) and the
compound (15] can be carried out under the same reaction
conditions as employed in the reaction between the compound
{l14a) 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 fluoride in a solvent such as a
(lower) alkanoic acid such as acetic acid or water, and then
reacting the diazonium salt with a copper powder or a copper
halide such as, for example, cuprous bromide, cuprous
chloride or cupric chloride in the presence of a hydro-

halogenic acid such as, for example, hydrobromic acid or



acid, mp. 229-23IC, white needles (recrystallized fromethanol) 10)
7- (3- Met hyl - 1- pi perazi nyl)-1-cycl opropyl -6, 8 - 138
di fl uoro-5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c acid, mp.
188- 189C, pale yell ow powder (recrystallized from ethanol) 11)
7-(3- Am no-1-pyrrolidinyl)-1-cycl opropyl-6,8 -.,
di fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqdi hblt ne- 3- car boxylic acid, mp.
213-21 6C. pal e yell ow powder (recrystallized from dinmethyl formam de) 12)
7-(1- Pi perazinyl)-1-cycl oprpyl -6-fl uoro-8
chl or o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic acid, ~.p.
214-217C, pale yell ow powder (recrystallized fron1ethano|) 13)
7- (4- Met hy )1 1-GY I

h}(&t&bﬂfé@iz ;}?’Al)d-, og_ 9E§BEQQ¥ @fen po assiu ide in

he.
fl uor o- 8- cht or o- 5- et oxqu|no I ne- car oxylic aC|d m p.

190- 192C, gaégeueél@wmm\% Ufeﬁr ¥6bpbt i gosad orﬁz@s‘éﬂamwlmana -
n~hexane) 14) 7-(3-Methyl-1-piperazinyl)-1-cycl opropyl -
fl uor o- 8- chbpper Shakidy| inl, thedipmgdeocd- oﬁomLhyﬂﬂohu}dgenwmb@xyﬂLc abied 15)
7-(3- Am no- 1- pi perazi nyl ) - 1-cycl opropyl - 6
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 copper halide is usually used in an amount of 1 to 5
moles, preferably 1 to 4 moles, per 1 mole of the compound
[36]. The reaction is usually carried out at a temperature
of from around -20°C to around 100°C, preferably from around
-5°C to around 100°C, for about 10 minutes to about 5 hours.
The halogen atoms of R2' and x° in the compound
{37a}, the compound {la], the compound {la'] and the

compound {45] described below can be converted into each

other.



fl uoro-8-chi oro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3 carboxylic acid 16)

7-(1-Pi perazinyl)-1-cycl opropyl -5, 6-difluoro

8- et 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 opropyl -5, 6

di fl uoro- 8- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c acid - 139 18)

7- (3- Met hyl - 1- pi perazi nyl)-1-cycl opropyl?5,6

di fl uoro- 8- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic acid 19)

7-(3- Am no-1-pyrrolidinyl)-1-cycl opropyl -5, 6

di fl uoro- 8- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c acid 20)

. 7-(1-Pi perazinyl)-1-cycl opropyl -5-chl oro-6 -

f 1 uor o- 8- nERtdn t ilord -ghide@~X-14- oxoqui nol i ne- 3-carboxylic acid 21)

7-(4-N®thy|-1-pu§FrazinyI)-l-cycIopropyI-S

chl oro-6-fl uor o- -nethyl-1,4-dihydro-4-oxoquirkﬁine-3 carboxylic acid, mnp.
A : Lper 2¥dnyl ) - 1-cycl opropyr-5

(nhe- 3 dilisgepaitd ngci d 23)

et hyl - 1, 4- di hydr 9- 4- oxoq

7- (3- Ami no- 1- i dinyl)- -5 agent N
chl or o- 6- f]aror 0® : o0 1, 4- di hydr o- 4- oxequi -3
] 0 X 2
(40] (41)
R4 r20 R4
X NO | X NO
~ | 2 CH,SR2} [15] 2
o ' \ >
r2 NH-X® r2' NH,
cusr?1l
142) L2o
4
R
X NO,, [43]
—_
R2 x°
s
20
(371

wherein Rz', R20’ Rzl, R30, X, x® and x® are as defined
above.

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

The halogenation of the compound [41) can be
carried out under the same reaction conditions as employed
in the halogenation of the compound {14] in the above

reaction scheme-V.



carboxylic acid 24) 7-Morpholino-1-cycl opropyl-6-fluoro-5-nethyl

1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 245 247C, white powder
(recrystallized fromethanol) 25) 7-(3-Am no-4-nethyl-1-pyrrolidinyl)-1
cycl opropyl - 6-fl uor o- 5- met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3car boxylic acid
hydrochl oride (traps form, mp. 272-27Z5C (dec.) white powder
(recrystallized fromnethanol - ethyl acetate) 26)

7- (3- Ami nonet hyl - 1- pyrrolidinyl)-1-cyclo - 140

propyl - 6-fl uoro-5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3car boxylic acid
hydrochl ori de, mp. 280-283C (dec.), white powder (recrystallized from
nmet hanol - water) 27) 7-(4-Hydroxy-1-piperidinyl)-1-cyclopropyl-6

f1 uoro-5-net hyl - 1, 4THé hyed et idbnobegweaal the- Sotpobady( 42) agndl, tive p.
220-221C, colorless needles (recrystallized from nethanol) - 28)

7- (4- ~Fl uerapoupdpébl b Ui ¢an )bel -cayeliedr opyl ugder the same reaction
fluoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, mp

204- 207C, CRACLELPBRARF ¢TRIQXRS A ithedrercki ephbRbY§enofhe compound

7-[3- (N-t +Byt.qx rponyl - N- nethyl.am no) -1

pyrrol i di rﬁ?ﬂfﬂl}(‘@?}cPgﬁr%%“y‘ﬁ’q%‘-‘w&g’wd- 5- et hyl - 1, 4- di hydr o- 4
oxoquinoIine-3-carb@ﬁgl&é@@g@&kiigﬂqon2$@-gthC?ﬁg%ﬁﬁ?PEwg?rcéﬁegéystaIIized

from ethanol) 30) 7-(3-t-Hutoxycarbonylam no-4 _ _ _
pyrrolidi eelrrikdcyakopnepy| tife fdaner eeachBbhybodddt dbhy da9- dapDpedol i ne- 3-¢
arboxylic acid (cis forn), mp. 239-241C, white powder (recrystallized from
et hanol) in the desulfurization of the compound (18] in the above

reaction scheme-V.

[Reaction scheme-XII]

0,N
Nitration ~
~ -
[ ] 1
R? x2 R2 x9
R3 R3
[44] [45]
H,N X
Nitration .
\ > 7
R x2 R2 x9
r3 r3
(46) [47]
X NO, X NH,
~ . Halogenation .
R3 R3

(48] [49]



31) 7-[3-(N-t-Butoxycarbonyl - Nf et hyl am nonet hyl)
1-pyrrolidinyl)-1-cycl opropyl -6-fl uoro-5-nethyl-1, 4-di hydro

4- oxoqui nol i ne- 3-carboxylic acid, mp. 175-177C, white powder
(recrystallized from ethanol) 32)

7-(3- Am no-4-net hyl -1-pyrrolidinyl)-1-cyclo

propyl - 6-fl uor o- 5- met hyl - 1, 4- di hydr o~ 4490xoqui nol i ne- 3 carboxylic acid
hydrochl oride (cis forn), mp. 280-284C - 141 (dec.), pale yell ow powder
(recrystallized fromethanol) 33) 7-(3-Ethylam nomethyl-1-pyrrolidinyl)-1
cycl opropyl - 6-fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
hydrochl oride, mp. 236-239C, pale yell ow powder (recrystallized from
ethanol) 34) 7-(1,4-Diazabicycl o[ 4, 3, 0] nonang20yl )-1

cycl opropyl - 6-f | fiofo- 5-Ret hyhgx§ 4t di hydr o- 4- gxoqui nol ifRg3 carboxylic acid,
m p, 203-205C, cpl orly eedl es recrystalItmg@gﬂﬂon1ethanol) 35)
7-(4-Acetyl - 1-pi peraz -1-cycl ppropyl -6 -~

fl uoro- 5- et hyl - B&-di‘ ir 0>X2 oxofui nol i ne- 3- car boxyli1 ¢ acid, mp.

261- 263C, white powder Pecrysta i zed from ethanol) 36)

7- (3- Met hyl ami no- 1- pyrr8ridinyl)-1-cyclo

propyl-6-f|uoro-5-nethy|-é 4- di hydr o- 4- oxoqu~, nol i ne-3 carboxylic acid,
mp. 194-197C, white powddP!

?20
CHSR?1 CH,R?0
X NH, X NH,
D ee—> —
R?: x° R2: x?
R3 R3
[51] [52]
CcH,R?0 H,R20
X X NO,
2" 9 Nitration > 2" 9
R3 R3
[53] {37b]

wherein Rz', R3, X6, X9, r20 and R2! are as defined above.



(recrystallized from dinethyl formam de)
7- (3-t-Hut oxycar bonyl am no- - 4- net hyl -
pyrrolidinyl)-1-cycl opropyl

yl ) met hyl

- 6-fl uor o- 5- net hyl
oxoqui nol i ne- 3-carboxylic acid (traps fornm,
(recrystallized fromethanol) 38) 7-[4-(5-Methyl

L, -- 37)

-1, 4-di hydro-4
m p. 226-229C, white powder
- 2- 0xo- 1, 3-di oxol en-4

- 1- pi perazi nyl ] - 1-cycl opr opyl -G fd uor o- 5- net hyl

1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 1H NWVR (CDC13) dppm 1.14-1.24

(2H, m, 1.26-1.41 (2H, m,

2.16 (3H,

s),

2.72-2,84 (7H, n), 3.28-3.53 (7H

n-) , -

142 7.29 (1H d, 8.2. Hz),

8.73 (1H, s),

15.57 (1H, s) 39)

7-(4-Benzy| 1 pi per azi nyl ) -1-cycl opropyl -

fl uoro-5. th | -1.4-di 4- oxoqui nol i ne- 3-carboxylic acid. mp.
165- 166C, e e ﬁ#ﬁ@?ﬂgég qrecrystalllzed from di et hy

40) 7-(4- Benzyl1§1pet- | -1- plpera2|nyl) 1-cycl @6uy

propyl - 6-f | uor o- & 8 et hyl - 1, 4=8bh¥AA ek oxoqw no

mp. 176-178C, pale oM/pomder ZT)

7- (1, 4- Di azabi cyrd | Kionan-4-yl)-1 R2"

cycl opropyl -6,8-diflu
acid, mp. 194-197C,
- n-hexane) 42) 7-Mor

cro 5- et hyl - 1, 4-di hydr o-4 oxoqui 3I
ﬁkﬁ e yell ow needl es (recrystallizg
phol i no-1-cycl opropyl -6, 8-di fl uoro-5

| ether - ethanol)

3car boxylic acid.

X9
i ne- 3-carboxylic
from di chl onet hane

met hyl - 1, 4- di hydr o- 4-'®&qui nol i ne- 3- car boxyl i ¢ aci d, {Rép:
20
R
r20 I
[ cHsr?1
21
_ CH,SR [15]) H,N
~, N
”~ Pl
R? x°
Rr3
{55]
cH,R20 CH,Rr?0
H,N X
N .
R2' x9 — Rr2 x°
Rr3 r3
[56] (53]
wherein Rz', R3, XG, Xg, r20 and r21 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



255-259C, white needles (recrystallized fromethanol) 43)

7- (4- Hydr oxy- 1- pi peridi nyl)-1-cycl opropyl

6, 8-di fl uoro-5-nmnet hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3'- . carboxylic acid,

m p. 247-250C, white needles (recrystallized from ethanol) 44)

7- (4- Fl uoro- 1-piperidinyl)-1-cycl opropyl -6, 8

di fl uoro-5-net hyl -1, 4- di hydr o- 4- oxoqdi "®l + ne- 3- car boxylic 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- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid

nmonohydrochl oride, mp. 215-219C, white - 143 powder (recrystallized
from et hangt) 4 7-(3- yl.aringret h - ol i.ci i) - .
cycl opr op{}% é“%@%ill f?rt(JgnreE- - r‘?’%{i]ﬁy%q?hxg?%?/’gir’%é Z-%‘gioqudu% no(])ﬁ iR Bl boxylic

aci d monohysly cht ofiidari MeRa122h 3236 b é el MowElersdywedy st ald iczr@ from
et hanol) 47) 7-(3-Am nonethyl-1-pyrrolidinyl)-1-cyclo

propyl - 6, Sofli theiopmoceset(liyl of, 4hdi bydaby¥i oxoeddiol ome-the -scardmxyl i c
acid 48) 7-(3-Am no-4-nethyl-1-pyrrolidinyl)-1-cyclo

propyl - 6, sepioyed ols-thet Inplact igndiRpduded . okoy e X ke Jat®moxyl i ¢ acid

onOnYdt ookl oL (64 = A0 Rien?02 24EG 0P S AELASY R -

propanol, hydrocarbons such as hexane and cyclohexane,
ethers such as diethylene glycol dimethyl ether, dioxane,
tetrahydrofuran and diethyl ether, esters such as ethyl
acetate and methyl acetate, aprotic polar solvent such as
N,N~-dimethyl formamide, and the like. The catalyst for
catalytic reduction employed in the reaction includes, for
example, palladium, palladium black, palladium carbon,
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. In 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
metal hydroxide such as sodium hydroxide, sulfate such as
ammonium sulfate, aqueous amminia or ammonium chloride, and

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



49) 7-(3-Am no-4-nethyl-1-pyrrolidinyl)-1-cyclo
propyl - 6, 8-di fl uoro-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
nonohydrochl oride (trans form, mp. 214 2| 6C pal e yel |l ow powder

(recrystallized fromethanol) 50) 7-[4-(5-Methyl-2-o0xo0-1, 3-di oxol en-4-yl) " ~

met hyl - 1- pi perazi nyl ] - 1-cycl opropyl - 6, 8-di f | uor o- 5- net hyl

1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxytit7aci d 51)

7-(4- Acetyl - 1- pi perazi nyl)-1-cycl opropyl -

di fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic acid, mp.
217-220C, white powder (recrystallized from ethanol) 52)

7-[3- (N-t-Butoxycar bonyl - N-net hyl am no) - 1

pyrrolidinylLledzcy i@Pr@é}écﬂarxgﬂS dihhHgy 0 élJSFatrDeV 139 like.  The ..

di hydr o- 4- oxqu|no I ne- oXylic acid,

powder (regeystabhi 866t RLIITRNAL) 2B3Ye reductlon may vary
7-[3-(N-t-But oxycar bonyl - N- et hyl am nonet hyl )

1- pyrrol i ddapkhéingych cpriomd -oF, &hei tedot nd-agpntylenbldyed. For
di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, mp. 147-149C, white powder

(recrystal m@alw othet mﬁﬁJ}orM)s adygntwqowmmarlwn;ﬂuanﬁﬁoﬁet hyl)-1
pyrrolldlng % cloprgp 8- dlf|§ gro-5-methyl-1,4
Gt hydr o- 4- BXBREF ABNFRES %ﬁ‘b&mu"é fdtegyoon ‘temperature for about

oot B BRI BT b ceovging, ey 1 =
combination of tin (II) chloride and hydrochloric acid. The
reducing agent is usually employed in_an amount of at least
1 mole, preferably 1 to 5 moles per 1 mole of the starting
compound .

The halogenation of the compound [46) or (49] and
the subsequent reaction with the compound [15]) can be
carried out in the same reaction conditions as employed in
the halogenation of the above compound [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 conditions as employed in
the desulfurization of the above compound [18].

The reaction of converting the compound (46] or
[56] into the compound [47) or (53] respectively is carried
out by reacting the starting compound with nitrite of metal
such as sodium nitrite or potassium nitrite in a solvent
such as water in the presence of an acid to give a diazonium
salt, which is then heated at from around 150°C to around

200°C, or heated at from room temperature to around 150°C in



di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (cis fornm, mp. 215-217C, pale
yel | ow powder (recrystallized from ethanol) 56)

7- (3-t-But oxycar bonyl am no- 4- net hyl -
pyrrolidinyl)-21-cycl opropyl -6, 8-difluoro-5-nethyl-1,

di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid (trans form, mp. 223-224C, white
powder (recrystallized from ethanol )~ 58 -

7-(3- Ami no- 1-pyrrolidinyl)-1-cycl opropyl -

fl uoro- 8-chl oro- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 car boxylic acid, mp,
| 94- 195C, pal e yell ow powder (recrystallized from ethanol) 58)

7-(1-Pi perazinyl)-1-(2,4-difl uorophenyl)-6,8

di f I uor o- InEeielsehct- deh¥dppad- P%P%Hdiﬁ'dene—‘ a2bBesklicCaggsd, mp.
244-246C (dec.), white powder (re~rystallized #ronldlnethylfornan1de) 59)
7- ( 4- Met hyopbepi ganazchiygkjdd- (Zhﬂdfbéﬂlﬂﬁnb acid, hydrobromic acid,

phenyl) -6, 8-di fl uor o- 5- net hyl - 1, 4- di hydr oxy- 4- oxqu|noI|ne - 145
3- carboxme¢a§§n@m 4991d228023®E:4Qk§:$UCthﬁtGY#@W@G&O@ﬂGcayédaplvaed from
et hanol ) 60.) Pi perazi nyl ) - 1- (4-hydroxyphenyl

) -
di f1 uoro- §°WEFﬁyIOfd&fduh?B?o%?lﬁ-%ﬂRkﬂM%ﬂ)H"néhS 6§P56k9P|6“§éPﬂesn1p
>300C, whige

phenyl) -6, d%%%%%le' Lﬁefé Tphrhg fg;gsrr@%%éU|ﬁoﬁlnehgggggﬁﬁ§Flc aci d,
mp. >300Qcﬂ@1'k%tQQWQEBroborlc 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 1 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 l'moles,

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.



62) 7-(1-Piperazinyl)-1-ethyl-6,8-difluoro-5

met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 219-220C (dec.),
colorless needles (recrystallized from ethanol) 63)

7-(4-Met hyl - 1- pi perazinyl)-1-ethyl-6,8 dif

| uor o- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic acid, mp.
212.5-215C (dec.), pale yellow prisms & ecrystallized from ethanol) 64)

7- (3- Met hyl - 1- pi perazinyl )-1-ethyl -6, 8di f

| uor o- 5- met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxylic acid, mp.

209. 5-211C (dec.), white powder (recrystalliz' ed from ethanol) 65)

7-(1-Pi perazinyl)-1-(4-fluorophenyl)-6

f1 uoro-5- fREA%L 1 dn4sEh8XEL R} Oxoqui nol i ne- 3-carboxylic acid, mp. 278-282C
(dec.), yellow sh crystals érecrystalllzed f on1d|nethylfogna de) 66)

7- ( 3-t - But oxycRPQbosy 1-pyrrolidinyl) | r2: X
1- (4-fl uorophenyl) uor o- 5- net hyl - 1, 4- di hydr o- 146
oxoqui nol i ne- 3- carlhQ c aci d.BEadgge C, stal s

(recrystallized fronrethan®®) 67) 7-(3-Anmin —f-pyrr idinvﬁjx (4
fl uorophenyl) - 6- flvgzﬁ 5- et hyl - 1, 4-di hydr o- 4- oxoq B@ﬁ i ne 3-carboxylic
aci d hydrochl ori de, p. 292- 295C (dec.), pale yell dh white crystals
(recrystallized geom nmetfianol water)p 1?) x5
7-(1-Piperaziny|§ 1- ethyltﬁsjluoro 5- neth TY/

CH28R N

H
<|:HSR2T 2
,////// r20

7
e (58]

R2! x5 r2" x5
X NH, X CN
?Hz S ?Hz
r20 R 20
[59] (60]

R x>
- X COOH
P
2
r20
(2b)

wherein R2', X, XS, xﬁ, R20 and R2! are as defined above.
The reaction between the compound {57] and the
halogenating agent and the subsequent reaction with the
compound [15]) are carried out under the same reaction
conditions as employed in the reaction between the above
compound (14] and the halogenating agent and the subsequent

reaction with the compound [15].



1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 225 227C, white crystals
(recrystallized fromdinethyl formam de) 69)

7- (3-t-Hut oxycar bonyl am no- 1-pyrrolidiny)-1

et hyl - 6-fl uor o- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid, mp.
230-231C, white crystals (recrystallized from ethanol) 70)

7-(3- Am no- 1-pyrrolidinyl)-1-ethyl-6-fI880ro

5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i ¢ aci d hydrochl ori de, m p.
275-281C (dec.), yellowi sh crystals (recrystallized fromethanol) 71) Ethyl
7-(1-pi perazinyl)-1-vinyl-6,8-difluoro

5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate, mp. 181 183C (dec.),

pal e yel | ow needl es (rh%%b!éﬁﬁh!.hzzeéjc fornowfcfeh@r ebRpBunanT881288) 72) Ethyl
7- (4-met hyl - 1- pi perazinyl)-1-vinyl -

di f | uor o- 5-pEdgide kheé- dohbo@h®- ﬂsgaqudaelruaa- dueanhasy! ahe, samp. | 65-166C
(dec.), pale yellow needles (recrystallized - 147 fromethyl acetate -
n- hexane) 7Aacki(dh Ropdiaiony|ds lemployleds id- dhel desolFurization of

met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid, mp. 205-206.5C
(dec.), paltélg/é;qwuaéméﬁlm 7- (4 Meht yl - 1- pi perazi nyl )-1-vinyl -6, 8

di fl uoro-5-nethyl -1, d|h dro:4 ui nol i ne- 3- arbox lic.a

187, 5180, 5C (dec. )| ThEI SESEF IO Soae  t Inpa s CAMPPYEA" T P PRG)

acetate - rEﬁE”%ﬁM@od%%)[ZD§41§m%£941éhwﬂuQe%§ZEQ¥ kl%g(%hgl@BEﬂer
compound under the same reacion conditions as employed in
the reaction of converting the compound {46) or {S56] 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 compound [{60] can be carried

out under the same reaction conditions as employed in the

hydrolysis of the above compound [20].



phenyl ) -6-fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 car boxylic acid,

mp. 274-276C (dec.), white crystals (recrystallized fromethanol) 76)
7-(1-Pi perazinyl)-1-(2-thienyl)-6,8-difluoro

5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 239-240.5C
(dec.), white powder (recrystallized fromethanol) 77)

7- (1- Pi perazinyl)-1-cycl opropyl -6, 8-di 8l uoro

5-et hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp. 161-163C, yell ow
powder (recrystallized fromdinethyl fornmam de) 78)

7-(3- Met hyl - 1- pi perazi nyl)-1-cycl opropyl -6, 8;

di fl uoro-5-ethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid, mp.

146- 147C, 'gé%;gnmgghéﬂ stallized from di net hyl formam de - ethanol -

di ethyl ether) 79) 7-(4- thhyl 1- pi perazinyl)-1-cycl opropyl -6, 8

di fl uor o- 5- et hylx K4 d oxoqui nol i ne- 3- ga Doy NHR3Q48 aci d,

m p. 201-202C, whi der 8recrystalllzed fromd hyl f or mam de) 80)
7-(3- Ami no- 1- pyrrg g% cycl opropyl - 6,8
di f I uor o- 5- et hyIR4, 4- dj hyd- 4- oxoqui nol i rme- 3-R%r boyy i ¢ &Ci d, m p.

164-165C, white pomdé? (recrydtal lized frornethanol)l‘l)é
{49) Nitration {6l1]
NO
NHR 30 \\ X 2 NH,

Hydro;ysig_:> o |

Nitration;

%9

Nitration

[66) ) [37c]
wherein Rz', R3, X, X9, and R30 are as defined above and x19
is a halogen atom.
The reaction of converting the compound (49] into
the compound {61) can be carried out under the same reaction
conditions as employed in the above reaction of converting

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



81) 3S(-)-10-(4-Methyl -1-piperazinyl)-9-fluoro-

3, 8-di net hyl - 7-0oXO 7H pyrido[ 1, 2, 3-de] [ 1, 4] benzoxazi ne-6 carboxylic acid,
m p. 235-236.5C (dec.), colorless prisns (recrystallized from ethanol),
(a]pb5 = -125.9 (C=0.21, chloroform 82)

7-(4-Met hyl - 1-pi perazinyl)-1-(2,4-diflugro
phenyl)-6-f|uoro-5-nethy|-1,4-dihydrdiégbibquinoline-3 car boxylic acid,

m p. 226-228C, pale yellow crystals (recrystallized from ethanol) 83)
7-(1-Pi perazinyl)-1-(2, 4-difluorophenyl)-6

fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i ¢ aci d hydrochl ori de,
mp. 229-232C, white crystals (recrystal |ized, fromethanol - water) 84)
7-(3- Ami no- 1- pyrrol i hayh) edaf Porl-clf fiheorcompound {49), [(61) or [66]
phenyl)-6-f|uoro-5-ne§hgl-1,4-dihydro-4-oxoquino|ine-3 car boxylic acid

hydr ochl or c@®, b parpded20uC unget cthe ysame geacsdopscanfiikéons rasn et hanol -
wat er) Exa mXUMecm?H_

le 6 A .
7-(3-t-but§ ?38V58n§PaﬁFﬁo§Qﬂ% h?*éé; t @ dhgyepmpordcl 33t opyl (341t uoro-5
-methyl-1,4 - 149 ih -4A- i nql i ne- 3- b I id (t f
(120 ) et hanol  (a78F) FEBERLRELE A e 1 ompetlier R8)' £ b€ caf ey o

30 m nut es ouff LRReFORRENEARE | Pllact {n QY N8 neaisdURph SyL&CINSLRe | 1 zed
from met hanol - ethyl acetate to give

7- (3- am noaboret hylrdipyisobf dilvy | gorpayted quiagpyl - 6f | uor o- 5- et hyl - ~1, 4-di h
ydr o- 4- oxoqui nol i ne- 3-carboxylic acid hydrochloride (traps form (60 ng),
as white powder, m pThe ggampraiCiomstef tihe donpound {&Bletaapeepate, the
procedure of Exanple 6 is repeated to gjve the foll ow ng conpounds, 1)

7- (3- Ami nothengrRprundp{ff )| ¢aR Nhe )carigg put 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), (Ss], (7], (91, (la}, [la'],
[1b']), [29], [31]) and [32], wherein R? is a saturated or
unsaturated 5- to 9-membered heterocyclic ring having a
substituent of oxo, can be reduced to the corresponding
compounds, wherein RZ 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



propyl - 6-fl uoro-5-net hyl -1, 4- di hpdr o- 4- oxoqui nol i ne-3 car boxylic acid
hydrochloride (cis form, mp. 280-284C (dec.), pale yell ow powder
(recrystallized fromethanol) 2) 7-(3-Ethylam nonmethyl-1-pyrrolidinyl)-1
cycl opropyl - 6-f | uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
hydr ochl ori de, mp. 236-239C, pale yel | ow powder (recrystallized from

et hanol ) 3) 7-(3-Methyl ami no-1-pyrrofi&fi nyl)-1-cyclo

propyl - 6-fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid, mp.
194-197C, white powder (recrystallized from di nmet hyl formam de) 4)

7-(3-Met hyl am no-1-pyrrolidinyl)-1

cycl opropyl -6, 8-di fl uor o-5-net hyl - 1, 4-di hydr o- 4- oxo qui nol i ne- 3-car boxylic
aci d nonohyshoridrrdede lithpum2d burl i W o ikdepolitdo @rRC landt alhlel zed from
et hanol ) - 150 5) 7-(3-Ethylam nonethyl-1-pyrrolidinyl)-1

cycl opr opyl iksg 8- dihd uedocingeadgght 112 -wsugdlno-wsesk d rgumamonat3-ofaalboxyl i ¢
aci d nonohydrochloride, mp. 221 223C, white powder (recrystallized from
et hanol ) ea;st{ 3 Nﬁ%nﬂﬁ??fibbyr%owﬁ Medes, per 1 mole of the
cyclopropyl di fl yorq-

e d 7 SRR MR RRTnGP- e poRTTn i St thetudse) 801 C

example, water, a (lower) alcohol such as methanol, ethanol
or isopropanol, an ether such as tetrahydrofuran; diethyl
ether or diglyme, and the like. The reaction is usually
carried out at a temperature of from around -60°C to 50°C,
preferably from around -30°C to room temperature for about
10 minutes to about 5 hours. 1In case of using lithium
aluminum hydride or diborane as the reducing agent, non-
aqueous solvent 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 wherein 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) alkoxycarbonylamino can be hydrolized into the
corresponding compounds wherein R? is a saturated or
unsaturated 5- to 9-membered heterocyclic ring having a
subsitituent selected from the group consisting of a (lower)

alkyl having at least one amino and amino. The hydrolysis



propyl - 6r 8-di fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
nonohydrochl oride (cis form, mp. 209 213C, pale yell ow powder
(recrystallized fromethanol) 8) 7-(3-Am no-4-nethyl-1-pyrrolidiny)-1-cyclo
propyl - 6, 8-di fl uor o- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
nmonohydrochl oride (traps form, mp. 214 216C, pale yell ow powder
(recrystallized fromethanol) 9) - 84 -

7-(3- Ami no- 1-pyrrolidinyl)-1-(4-fl uorophenyl)

6- f | uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid
hydrochl ori de, mp. 292-295C (dec.), pale yellow crystals (recrystallized
fromnethanol - water) 10) 7-(3-Am no-1l-pyrrolidinyl)-1-ethyl-6-fluoro

5- et hyl - ledn dbdyel 10-idd0%aqUUREE i NEh&- Said weddtd oac cdnlydioabl asi de, m p.
275-281C (dec.), yellowi sh crystals (recrystallized from ethanol) 11)

7- (3- Am noedplyyedlidithd hy@rorgbdpropythsds ®mpound {la) in the above

di f |l uor o-5-et hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3-carboxylic acid, mp.

164-1 65C, w#reeippvrheNederystallized from ethanol) - 151 Exanple 7 To
a solution of 7-(1-piperazinyl).-1-cycl ppropyl

6- f | uor o- 5- net hyl -1.TA{)edin?P¥‘!‘E§o§iﬁéﬁ?h8|'%nel-ss-acé?raﬁb‘if?ltﬁé 8Cid (40 ng) in 5

0% sod: ) ; . S A
{enper ot ur SESEYEftdd o7 Jeq) B-RURBE-B6ChL e ARV i haVkbaPBLlPor ¢
acid, the jesyttand wd-extd %Gntee(ﬂi\;\f?t Bafli K&l Y r@ideang nged thBe extract is

dried -~ over magnesium sul fate. ter concentrating, the obtained

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 reaction conditions as employed in the reaction of
converting the compound (33] into the compound [34] in the
above reaction scheme-X.

The compounds (3}, [5), [7]), (9], [1a], [1la'],
{1b}, [1b'], [29], [31] and {32] wherein R! is a phenyl
having at least one (lower) alkoxy on the phenyl ring can be
converted into the corresponding compounds wherein Rl is a
phenyl having at least one hydroxy on the phenyl ring, by
heating the former compounds in an aqueous hydrobromic acid
solution.

The compound [1] wherein r3 and/or R4 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 from
room temperature to around 200°C, preferably from room

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



residue is recrystallized fromethanol to give

7- (4=acetyl 1- pi perazinyl)-1-cycl opropyl - 6-fl uoro-5-net hyl - 1, 4- di hydr 04- oxoq
ui nol i ne-3-carboxylic acid (29 ng), as white powder, mp. 261-263C
Starting fromsuitable materials, the procedures of Exanple 7 is repeated
to give 7-(4-acetyl-1-piperazinyl)

1-cycl opr opyl - 6, 8-di fl uor o- 5- net hyl - &, #5di-rhydr o- 4o0xoqui nol i ne- 3-car boxylic
acid. Exanple 8 To a solution of

7- (4-benzyl - 1- pi perazi nyl)-1cycl opropyl - 6-fl uoro-5, 8-di net hyl -1, 4-di hydro- 4
- 0x0 qui nol i ne-3-carboxylic acid (150 ng) in ethanol (20 m) is added 10 %
Pd-C (50 ng) and the catalytic reduction is carried out at 70C under

at onospher [ Re REESSH Sched Bivifji I tering off the 10 % Pd-C, the filtrate is
concentrated. The residue is recrystalllzed from di methyl formam de to give
7- (1- pi perazinyl)- JR%ycImpropyI 6-f 1 uor o- 5. 8- di met hylr4, 4dd hydr o- 4- oxoqui no
| i ne- 3-car boxyl i |

needl| es. Start|no able nat@Wdabdysuhe pr oc dur anple 8 is
repeated to gi
7- (3-net hyl - 1Rp peryzi mMAT) - 1cycl o orB®=5, 'nétiyl 1, 4- di hydr o-
4oxoqui nol i ne- 3- carm%xy tm acid npl e 9 The procedm?es l,Exaane 1l are
repeat ed, via diethyl ~yc|op£5§§k\N-[3 (3- ethoxycarbonyﬁan1no 1
pyrrolidinyI)-4-quorpI@]5 di met hyl - nklrophenyl]anlnpfp}hylene]nalonate

as an intermedi ate conpound, to give ethyr

7- (3- et hoxycar bonyl am cnéldggﬂgﬂﬂdﬁ nyl ) - 1cych%%Ropyl- 3‘;_Iuoro-5.8-dinethyl
-1, 4-di hydr o- 4- oxoqui n¥l i ne- 3- car boxyl ate (CIEH dppm 0.7-0.9

2H, m, 1.0-1.2 ( 1.39 H t, J=7.1 Hz), 1.4p% t, J=7.1 Hz),

475 (3H d, J=3 Kz
8-4.0 (1H, m, m, 5.3-5.5 (1H n, 541(1H| S) Exanple 10
The procedure_of is repeaLed,_MLa_dyeth S
[N—cyclopropy? N-[3 % nzyl - 1- pi peraz'inyl) - af Rior o % 5-?|nethyl 6-nitrop
henyl ] am nonet hyl en@] mal te as an internedi ate conp®und,,id give ethy
7- (4-benzyl - 1pi perazi nyl) -1-cycl opropyl - 6-fl uoro-5, 8- dlﬂEt% - 1, 4di hydr o- 4-
oxoqui nol i ne- 3- car boxyimfe. 1H NVR (CDC13) dppm 0. 6-0(8q (2H n), 1.0-1.2
(2H, - 153 m, 1, 39 (3H t, J=7.1 Hz), 2.58 (3H, s), 2.4-2.7 (4H, br),
2.74 ' (3H, wierdis. B%Hz)R3 3.R% i (X4Id,reb|a)s d&fﬁﬁedZ&bosé, &dsm‘t? (iH m,

438(2HqJ71Hz)7374(5H nm, (1H, s) Exanple ,11
ydrogen atom or a (lower) alkyl R @'js a (lower alkyl

(2."1- 2.4 (2H, ¥,
3.

having 1 to 3 of hydroxy, rlb is a (lower) alkyl having 1 to
3 of a (lower) alkanoyloxy, RIC is a (lower) alkyl having 1
to 3 of halogen atoms and R} is 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 the above reaction of converting
the compound (33]) into the compound (34].

The hydrolysis of the compound (12) 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].



The procedure of Exanple 1 is repeated, via [N

cycl opropyl - N-[ 3- (4-benzyl - 3-net hyl - 1- pi perazi nyl )-4-fluoro

2, 5-di met hyl - 6- ni t rophenyl ] am nonet hyl ene] nal onate as an i nternedi ate
conmpound, to give ethyl

7- (4- benzyl - 3- net hyl - 1pi perazi nyl ) - 1-cycl opropyl - 6-fl uor o-5, 8-di net hyl - 1, 4d
i hydr o- 4- oxoqui nol i ne- 3- car boxyl at e, -m8p. -128- 129C, as pal e yel |l ow powder.
Exanpl e 12 To ethyl 7-(3-ethoxycarbonyl am no-1-pyrrolidinyl)

1- cycl opropyl - 6-fl uoro-5, 8-di net hyl -1, 4- di hydr o- 4oxoqui nol i ne- 3- car boxyl at e
(130 ng) is added 5 % aqueous potassi um hydroxide solution (3.2 nl) and.the
m xture is refluxed for 4 hours. After cooling, the reaction mxture is

made acidic wth acehhe ACS A dUnFRIE i HEAKNE! Kahbognd" (1) PAARS! UM

carbonate. The resultant Is extract W th or oet hane an he extract
is dried, takl evRgotdddi i |iatddia itdie on@l VaNh HadesabledseBreny essure. To
the residue is added diethyl ether and the-precipitated crystals are
filtered teighvat a solvent in the presence of a hydrohalogenic acid

7-(3-am no-1-pyrrolidinyl)-1lcyclopropyl-6-fluoro-5, 8-dinmethyl -1, 4-di hydro-4
-oxoquinoIFnéhSaéahMéQ9KlQI%ﬁﬂ¢FK emyydrebponde- 888l agn phar ganiaow

needl| es. - .154 gxanple éf The procedure of Exanple 1 is repeated, via

di et hyl [ NaE}El SBFBp9F - REFBLIL Aty PPricparidi ayl polassium

fl uoro-2- |- 5- -6-nitrop |.] ami hyl epe 0 €. as an

| nt or e apyoEgeRnElhPafs” Y ALK FH18TSLAK SRR OGS,

met hyl - 1- pipR@r 881 0%hk - dmSYEYEPT AP P a1 8no1 6B Q8Os SNBS hYd xdnggir &) hydro-4
-oxoqui nol i ne- 3-car boxylate, mp. 175- 177C, as yellow crystals. _ Exanple
14 To a soluattieen ah ether such as dioxane, tetrahydrofuran or diethyl

1-cycl opropyl - 6-fl uoro-7- br ono- 5nmet hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxy
lic acid (@th8rg) ai halogenayed hydngcaihdonsuch ak) dishidrene than®pi peri di ne
(0.64 g) and_the mixture is heated at 90C for 20 mi nutes. The solvent is

distilled GPLOFREr™ QHUCREPR dedtraching idea ABSAFPIARLF RYHIRCILDRIded
et hanol and _the r%%igg iLve

tate [ als are filtered to

1-cycl opr oﬁylc-h&a. I uoPp- ?8( 4 ?((f)‘f%gépi%%r’?y&ieﬁﬂfl’) k. ﬁe?ﬁfj‘fzgi?ﬁ}b‘?’fﬁ%‘; 0- 4- oxoqui
nol i ne- 3caiiyaXdaet36hdi £ 230udMy &SR Yuk %@ahyﬁbﬁgEP£tSE§H%9N%ﬁ§E
Calcd. (99: C, 63.68: H 5.34; N, 7.82 Found (%: C, 63.58; H, 5.39; N
7. 72 Exper iateund Aoicnter abbahd ag$04 | \orieFetiablg) fTbm apbund c8®LC ato
activity of the test conpounds as nentioned bel ow was tested by neasuring
m ni mum i niAngungr BO8SRcEar rabdwn IMmnuhes Ko abeibl 18i havi®n net hod on
agar plate [cf. Chenntheragy .22, 1126-1128 (1974)]. The )

: The reaction of converting the’ compound (12£] into

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

without a solvent. The solvent employed in the reaction may

be any which is exemplified in the above reaction of

converting the compound (lk) into the compound {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 about 10

hours. The reaction may also be conducted in the presence

of an inorganic base such as sodium carbonate, potassium

carbonate, sodium hydrogen carbonate, potassium hydrogen

carbonate, sodium hydroxide, potassium hydroxide, lithium



- 155 mcroorganisns were used in a concentration of 1 x 106 cells/m
(O D 660 nu, 0.07-0.16, 100 folds dilution). The results are shown in
Tabl e 1. [Test conpounds]: 1. 7-(4-Methyl-1-piperazinyl)-21-cyclopropyl-6
fl uoro-5, 8-di net hyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 2.

7- (4- Met hyl - 1- pi perazi ~yl)-1-cycl opropyl -6

f | uor o- 5- met hyl - 1, 4- di hydr o- 4- oxoqui mol8’ne- 3- carboxyl i c acid 3.

7- (1- Pi perazinyl)-1-cycl opropyl -6-fl uoro-5

met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid 4.

7-(3- Am no-1-pyrrolidinyl)-1-cycl opropyl -6

fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 5.

7- (3- Met hykaltpspehagsnyl thilak YO Y iAY brb1ithium carbonate, or an

fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 6.

7- ( 3- Ami nooeglhpliclbpger sheldi ay | DBU, @padidine, triethanol amine or

propyl - 6-fl uor o- 5- met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3car boxylic acid

hydr ochl or itdé erhyl7apdnani no- 4- met hyl - 1-pyrrolidinyl)-1

cycl opropyl - 6-fl uoro-5-net hyl - 1, 4- di hydr 0- 4- oxogui nol i ne-3 carbpoxylic acid
hydrochl ori de (transTh8rhjagtion [ﬂ%&%eﬁé}Tgc§gFoﬁ?Bﬁ9VQ%-?}ﬂbrbﬂggnethyI

S B SR B8 S PRI 5§ sustamne sonvenc s

cycl opr opykn@- blrelknue- BEL QYbadi &-ldpalin@r.4- haAYLOLAECaRd CBRPOXYS 1€ acid
hydr ochl ori de

compound employed in the reaction may be any which is

exemplified 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 {1lk], [12], [1m]) and {1ln] wherein

R02 jis a (lower) alkyl can be converted into the
corresponding compounds wherein réa ;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 rba
is a (lower) alkyl, r62 is also hydolyzed in some cases to
give the compound [1l:] wherein r2 jg hydrogen atom, which
can easily be separated from the reaction mixture.

In the halogeanation of the compound [1k] wherein
R62 ig hydrogen atom, the carboxy in the compound is also

halogenated in some cases but this one can be easily

separated from the reaction mixture.



- 156 10. 7-(1, 4-D azabicycl o(4, 3,0]nonan-4-yl)-1

cycl opropyl - 6-fl uoro-5-net hyl -1, 4-di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
11. 7-(4-Hydroxy-1-piperidinyl)-1-cycl opropyl -

fl uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 12.

7- (4- Fl uoro- 1-pi peridinyl)-1-cycl opropyl -

fl uoro-5-nethyl -1, 4- di hydr o- 4- oxoqui noBgne- 3-car boxylic acid ,~ .13.

7-(3- Ami no-4-met hyl -1-pyrrolidinyl)-1

cycl opropyl - 6-fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
(cis form 14. 7-(4-Acetyl-1-piperazinyl)-1-cyclopropyl -

fl uoro-5-nethyl -1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 15.

7-(3- thhy Q )-1-cyclo
propyl - 4%%%ék%§- %gﬁﬁAgﬁng?%wdro 4- oxoqui nol i ne- 3car boxylic acid 16.

7-(1-P|perazinyl) 1-g3Z1 opropyl -6-fluoro-5,8 32
di met hyl - 1, 4- dhy hyydr ok 4- @gsiui nol i ne- 3- carboxyllq) id } Ebor33

7-(3- Am no- 1- pyfr yl)-1-cydsepi@pY¥tabion . _ _
fluoro-5, 8-dinmeth - di hydr 0-4- oxqu|n0||ne/3-ca ic acid 18.
7-(3- Met hyl - 1- pi perazfnyl )-1-cycl opropyl -

f1 uor o-5, 8- di net hy! L67 U- di hydr o- 4- oxqu|noI|ne 3-carbdd8li c acid 19.
7-(1- Pi perazinyl)-1- cycloq£9pyl 6, 8-di fl uoro

32
HyN coor33 HoN coor33
Redu- o Halogenation .
ction > | -
~ X %3
) [69] (70]
32 32
x4 coor33 x4 COOH
— >
X x3 x2 x3
(71) [2c]

Wherein X2, X3 and x? are as defined above, R32 and R33 each
are a (lower) alkyl.

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

The reduction of the compound [{68) can be carried
out under the same reaction conditions as employed in the

above reduction of the compound (45] or [48].



5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c acid - 1S7  20.

7- (4- Met hyl - 1- pi perazi nyl)-1-cycl opropyl -6, 8

di fl uoro-5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 21.

7-(3-Met hyl - 1- pi perazinyl)-1-cycl opropyl -6, 8

di f1 uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 22.

7-(3-Am no-1-pyrrolidinyl)-1-cycl opro®BA -6, 8di fl uoro-5-net hyl -1, 4-di hydro-4
- oxoqui nol i ne- 3-carboxylic acid 23.

7- (4- Met hyl - 1- pi perazi nyl)-1-cycl opropyl -5 :

chl oro- 6-fl uoro- 8- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid 24.

7- (1, 4-D azabi cycl o[ 4, 3, 0] nonan-4-yl)-1

;gfgoggopy' -6, 8-di f lyar Rz PaJBRLVI 5 & AW Uedipd RGN0 iisN a3 §aEPoxy! i ¢

7- Mor phol idit- EnCYClsQREQBYE- So Bodhh i | 10T hd Pridddnck fdiahyndnegénaxqayi nol i ne-
3-carboxylic acid 26.

7- (4- Hydr agenk-.pi peei palipherdt Ciyg | agpsrop g 1@ ydd im0 oreb risaldtyilonl, 4- di hydr o-
4- oxoqui nol i ne- 3car boxylic acid 27. :

7- (4- Fl uoridiclusiese @ HpApPEER1Segl| aprivpyming: ®r chlorine, iodine
T s R R A U E R

B W UEEREAR B P A v nasosenacin
agent is usually used in an amount of.from 1 to 10 moles,
B preferably from 1 to 5 moles per 1 mole of the compound
(69]). The solvent includes a halogenated hydrocarbon such
as dichloromethane, dichloroethane, chloroform or carbon
tetrachloride, a (lower) alkanoic acid such as acetic acid
or propionic acid, water and the like. The reaction is
usually carried out at a temperature of from around 0°C to
around the boiling point of the solvent, preferably from
around 0°C to around 40°C for about 0.1 to about 10 hours.

The reaction of converting the compound [70]) into
the compound [71] can be carried out under the same reaction
conditions as employed in the above reaction of converting
the compound [46] or [56]) into the 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 [la]).

The compounds {la) in the reaction scheme-I and
the compounds {1b] and [(lb'] in the reaction scheme-II are

useful not only as an intermediate for preparing the

compound (1] of the present invention with antimicrobial



- 158 29. 7-(3-Methylam no-1-pyrrolidinyl)-1-cyclo

propyl - 6, 8-di fl uoro-5-net hyl -1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
nonohydr ochl ori de 30. 7-(3-Ethylam nonethyl -1-pyrrolidinyl)-1

cycl opropyl - 6, 8-di fl uor o-5- net hyl - 1, 4- di hydr o- 4- oxo qui nol i ne- 3-car boxylic
aci d nonohydrochl oride 31. 7-(3-Am no-4-nethyl-1-pyrrolidinyl)-1-cyclo
propyl - 6, 8-di fl uor o-5- net hyl - 1, 4- di hydm®- 4- oxoqui nol i ne-3 carboxylic acid
nonohydrochl oride (trans form 32.

7-(3- Am no-4-net hyl -1-pyrrolidinyl)-1-cyclo

propyl - 6, 8-di fl uor o- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
nnnohydrochloride (cis form 33.

| | [.- .
Gt aret YackRiReRR L)l 678 SR bimikEohial, ags ihecauss dhey

7- (4- Vet hyl.Eﬁ Jsoolhra'%,reaémxln)m}os ﬁi gém%'u@s

fluoro-8-chloro-5-nethyl-1,4-di r o- 4- oxoqui nol i ne- 3car boxylic acid 35.

7-(1- Pi perazinyl)-1- QM@|@§h§6Nﬁd6fijﬂHQm3 present invention can

chl oro- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i c acid 36.

7- (3- Ani no-eksiyuyr dlei dionyky tédcimtopr oyallt- 6hereof by treaing with a

fl uor o- 8-chl or o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid 37.
7-(1- P|per&ﬂﬁiﬂ?FeﬁxefaAJM|FFG%P%ﬂﬁ%hf¥¥§6°8 base. The acid includes

inorganic acids such as hydrochloric acid, sulfuric acidg,
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 various antimicrobials, clinically
isolated bacteria, and gram negative and gram positive

bacteria such as Enterococcus faecalis and Staphylococcus

pyogenes and hence are useful as an antimicrobial agent for

the treatment of diseases induced by these microorganisms.



di f1 uoro-5-net hyl - 1, 9- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid - 159 38.
7-(4- Met hyl - 1-pi perazinyl)-1-(2,4-difluoro

phenyl ) -6, 8-di fl uor o- 5- net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne-3 carboxylic acid
39. 7-(1-Piperazinyl)-1-(4-hydroxyphenyl)-6,8

di f1 uoro-5-net hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxyl i c acid 40.

7- (4- Met hyl - 1- pi perazi nyl ) - 1- (4- hydrox9phenyl ) - 6, 8-di f | uor o- 5- net hyl - 1, 4-di
hydr o- 4- oxoqui nol i ne-3 carboxylic acid 41.

7-(1- Pi perazinyl)-1-ethyl-6,8-difluoro-5

met hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3-car boxylic acid 42.

7-(1-Piperaziny|) 1-(4-fl uorophenyl)-6

f1 uoro- 5- ndw éonfbdudaxédraqsé Q}SSQUwQ'M‘ﬁ&@gﬁrat?@Qi'e's% Glhe 43fect
7-(3-Am no-1-pyrrolidinyl)-1-(4

f 1 uor opherarqg -&frd |sharerdr ety b- 1n4q8odydlso babiaduiyn@lnidngén3- car boxyl i c
aci d hydrochl ori de 44.

7- (1- Pi persam tadned -adtriyi+§,.8- 8o kave b, Siee ydmplouhddi fayr@r dighdyoqui nol i ne- 3
-carboxylic acid 45. 7-(4-Methyl-1-piperazinyl)-1-(4

f 1 uor opherR#9%-99 Ut ‘B'lr'i‘@t I'WFi hencegi ﬁWr‘b‘“ﬂf‘chfdl}" e fEestrgnrboRfl i c

acid 46. 3S ( grazin

3 B di et FOH A oL S o 8238 Re 1 WK Brtausg of easy
excretion via bile, they are also useful for the treatment
of intestinal infectious diseases.

Among the compounds [1] of the present invention,
the preferable ones are the compounds wherein rR! is
unsubstituted cyclopropyl, X is chlorine or fluorine atom,
most preferably fluorine atom, rRY is a (lower) alkyl such
as, preferably methyl or ethyl, most preferably methyl, 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,



carboxylic acid 47. 7-(4-Methyl-1-piperazinyl)-1-(2,4-difluoro

phenyl)-6-fl uoro-5-nethyl -1, 4-di hydr o- 4- oxoqui nol i ne-3 carboxylic acid -

| 60 48. 7-(1-Piperazinyl)-1-(2,4-difluorophenyl)-6

fl uor o- 5- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne- 3- car boxyl i ¢ acid hydrochl ori de
49. 7-(3-Am no-1-pyrrolidinyl)-1-(2,4-difluoro

phenyl ) - 6-fl uoro-5-net hyl - 1, 4- di hydr 0= 45xoqui nol i ne-3 carboxylic acid
hydrochl ori de [Test mcroorganisns]: A: Staphyl ococcus aureus FDA 209P B:
St aphyl ococcus aerugi nosa E-2 - 161 yy __ Table 1 Test conpounds 1 2 3 4
56 789 10 11 12 13 14 15 16 17 18 19 20 21 7

wetting agents, disintegrators, surfactants and lubricating
agents. The pharmaceutical preparation includes various
preparations suitable for treatment of the diseases, for
example, tablets, pills, powders, solutions, suspensions,
emulsions, granules, capsules, suppositories, injections
such as solutions and suspensions, and the like; In the
preparatioh 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 such 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, adsorbents
such as starches, lactose, kaolin, benfonite and colloidal
silicates, rublicants such as purified talc, stearates,
boric acid powder and polyethylene glycol, and the like.

The tablets may also be coated with conventional coating
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agents, for example, may be in the form of a sugar coated
tablet, a gelatin-coated tablets, an enteric coating tablet,
a film coating tablet, or a double or multiple layers
tablet. 1In the preparation of pills, there may be used
conventional carries, including excipients such as glucose,
lactose, starches, cacao butter, hydrogenated veéetable
oils, kaolin and talc, binding.agents such as gum arabic
powder, tragacanth powder, .gelatin and ethanol,
disintegrators such 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. In 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, aqueous lactic acid solution, ethyl alcohol,
propylene glycol, ethoxylated isostearyl alcohol,
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
liquid. The preparations may also be incorported with

conventional solubilizers, buffering agents, anesthetizing



46 ~ 0.098 1.56 47 i 0.098c 1.56t 48 0.098 0.39490.0240.78 Preparation 1 An

I njection preparation is prepared fromthe follow ng conponents. Conponents
Anmount

7- (4- Met hyl - 1- pi perazi nyl)-1-cycl opr opyl - 6f | uoro-5, 8-di net hyl - 1, 4-di hydro- 4
- 0x0 qui nol i ne-3-carboxylic acid 200 ng G ucose 250 ng Distilled water for
Injection q.s. Totally 5 m - 94 -

7- (4- Met hyl - 1- pi perazi nyl ) - 1-cycl opropyl - 6-fl 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 anpoule, which is purged with nitrogen gas and then subjected to

sterilizaliofndl, 124¢ 06 et MIUCSC18:0hyCagihid) és%mrq%rﬁaywogg -

| 64 Prepar on 2 Firlmco ets are’prépared Tromthe f

CO”ponentS?eEPGﬁQB?nfﬁaéﬁ?&”“sweeten1ng agents, and other _

7- (4- Met hyl - 1- pi perazi nyl)-1-cycl opropyl -6f1 uoro-5, 8-di net hyl -1, 4-di hydro-4
- 0X0 qui Nahé@Ec3meAtHOXYThe pdphrati®fsgiAvikel fdin asermmastfe, cream

m crocrystalline cellulose, (~ manufactured by Asahi Chem cal Industry
.Co., Ltd.orJapinipagobg moepargdriyh uddng aMagaedilwent edridtee vaselgnEG- 5
(tradenane of E¥drox ypropyl nethyl cel |l ul ose, manufactured by The Shin-Etsu

Chemi cal d@2rattygny 9 b%ﬁﬁlﬂi)if#iﬂ%ﬂ%?h??éh%a§+y%%1 ROV Y SB%st or o0i |l 40
g Ethanol égygol, silicone, bentonite, or the like. When the compound

of the active ingredient precipitates in the injection, an

T 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, succinic aciq, and the like,
preferably lactic acid. 1In case of using lactic acid, the
acid is usually used in an amount of from around 0.1 to
around 10% by weight, preferably from arond 0.5 to around 2%
by weight, based on the weight of the above infusable or
injectable solution. 1In case of using an acid other than
lactic 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



7- (4- Met hyl - 1- pi perazi nyl)-1-cycl opropyl - 6-fl uor 05, 8-di net hyl -1, 4-di hydro- 4
- oxoqui nol i ne- 3-carboxylic acid, Avicel, corn starch and nmagnesi um st earate
are m xed and kneaded and the m xture is tabletted using a conventional
pounder (R 10 mm) for sugar coating (manufactured by Ki kusui Sei.sakusho
Co., Ltd., Japan). The tablets thus obtained are coated with a filmcoating
agent consisting of TG 5, polyethyl ene?8l ycol 6000, castor oil and et hanol
to give filmcoated tablets. Preparation 3 An ointnent is prepared fromthe
fol |l owi ng conponents. - 165 Conponents Anount

7- (4- Met hyl - 1- pi perazi nyl ) -1-cycl opropyl - 6f | uor o-5, 8-di net hyl - 1, 9-di hydro-4
-oxoqui ol i ne-3-carboxylic acid 2 g Purified lanolin 5 g Bl eached beeswax 5

g Wite vagsiipeo88 drnkoladldve 1A¢ugaBheashedn pecsysre iso1m@dend n@yl d by
heating, and thereto are added

7- (4- met hybp i phprlpHen\dddelt epchopbapghbibdbhabraddi Gvligretdilenl, 4- di hydr o- 4
- oxoqui nol i ne-3carboxylic acid, purified |lanolin and while vaseline, and

t he nixturén¢SU@eateﬂnummdmﬂhﬁ:b@c@héskthaidan1?h50ﬁpﬁinﬂaﬂn9m9¢bmred unt i
it is SO|IdIerd to give an oi ntnent. 1. A conpound of the
formul a: RPRXIPR thlﬁgfr-aIszsiélﬁﬁéﬁéﬂﬁnxlpélgFF@ﬂcmﬁnFQﬁH%ﬂx1§mdmR29 ( R
R, G and g aﬁg selecﬁé¥%JJ lntthe groue gons Stlﬂ? of thq\follomnng (a) to
(e) (a) R Ps h?ﬁr%gen atghl' g -POnet %J%? %ﬁ(ﬁﬂ? & a hal ogen

atomor a d rat rou t i :  oup
whi ch may Egdgugg?l tu edte C?ﬁs%g%g?gﬁ% of @tﬁ eb'l?gé%w ﬁl%ﬁgn el

properly be adjusted by adding an alkali such as sodlum
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 [1l] 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 and 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. 1In case of injection, it is
administered intravenously in a single form or together with
an auxiliary liguid such as glucose or amino acid
solution. The injections may also be administered in

intramuscular, intracutaneous, subcutaneous, or intra-



s 0O ~-R-GCH~ COOR6 "COOR6 -C~\(~ CHR' ~ or ~**NNR~ ; E is a hal ogen
atom wherein R5 is a group of the fornmula: -CORI (R is a |lower alkyl
group) or a group of the formula : -COORii (R | is at |ower alkyl group) ,
R6 is a lower alkyl group, R is a group of the formula : -NRlzRia (Ris and
Ri' are each a | ower al kyl group) or a | ower al koxy group, Rl is a

cycl opropyl group Wiich may be substttied by 1 to.3 of substituents
selected fromthe group consisting of a | ower al kyl group and a hal ogen
atom a phenyl group which may be substituted by 1 to 3 of substituents
selected fromthe group consisting of a | ower al koxy group, a hal ogen atom
and a hydroxy group on phenyl ring, a 7.ower alkyl group which may be
subst i t ut qeb b GhdiAl GBI eA! OBupBok PUEEi AL AN Y M MR o 1RXGEOXY
group, a lower al kenyl group, of a thienyl group: @b) R 1s a hydrogen
atom R ifectdowerutal.kyl group; R2' is a halogen atomor a 5- to

9- menbered saturated or unsaturated heterocyclic group which nay be
substituted; G is aThe dosggeupf Ehe splsaiedcgen catlomr epagracipnaf offhe
formula: -NHRi, 167 A conpound according to claim1, which i~ a menber
sel ected f¥fmRIRSYOdPVESFIPSt MAY BRTY RCQAIPRhd® @dmimd staRitdminng

ol o B o oo R o T TR b
\ NH CHZRzos Ndfe RAke;, Ius@al@yRil\I t ngcia R abddt 672 tdRanBu® 150NOx
mg of the active compound [1] or a salt thereof per 1 kg
body weight of the patient per day. The preparatiaon 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=1.52, 206 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 aqueous sodium hydrogen carbonate
solution and then dried. The solvent is distilled off under
reduced pressure to give 2,6-dichloro-3-nitrotoluene as

yellow crystals (253.2 g).



RR. \ X. 3 RRA/ N2 R~\ I, \HRRX~N2OOR-R~\, N CH~ Ra
R~0O \'" Z8 ORRsz X4 COON/ X2 ~ x3 Ro CHSRZ~ X NH2 RZ. \ | X9 ~3
CH2ZR~'o X/ Rx. \ ~. Xa CHR- X, NHz Rz" \' I X9 and R3 - 168 wherein
XX R, R~ R, %5, R R, Rr', R, RZP, R~ and Rz' are the sane as
defined in claiml1, XZ, X, X~ and X are each a halogen atom R ~ is a
hydorgen atom and R~ is a | ower al kylo7group. 3 . A conpound according to
claim1l1, which is a nmenber selected fromthe group consisting of

2-nmet hyl thi onethyl -3, 4,6-trifluoroaniline; 2-methyl-3,4,6-trifluoroaniline;
2-met hyl - 3, 4, 6-thi fl uorobenzolic acid diethyl

2-met hyl -3,4,6-tirfl uorobenzoyl nal onat e; et hyl

2-(2-nmethyl-3,4,6-tri I I) 3eth C at

2-(2-methyl -3, 4. 6-tri T tb?:?ré |)p?8‘yc ¥? Ly.% A ac% . d.

2- et hyl 331‘.47ug£p 4y s 8li PrspRbenyel g aci d; di et hyI

4, 6-di brono- 3-f | uor o- 2- net hyI benzoyl mal onat e; et hyl

2- (4, 6-di brono- 3-f | uRé Pe Perdtr! Miaipe0!2) - 3et hoxyacryl ate; et hyl

2- (4, 6-di brono- 3-fl uoro-2-met hyl benzoyl ) - 3cycl opr opyl - am noacryl ate; and
et hyl A mixture of 2,6-dichloro-3-nitrotoluene (253.2

2-(2- et hyl - 6-trifluorobenzoyl)-3-(2, 4di fI uor ophenyl ) - am noacryl at e.

g), anhydrous dimethyl sulfoxide (1.2 2), Kurocat F (KF)
(357 g) and l8-crown-6 (2.5 g) is stirred at 160°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 (CDC13) §ppm: 2.30 (3H, t, J=2 Hz), 7.01
(1, ddd4, J=1.8 Hz, 7.7 Hz, 9.5 Hz), 7.97 (1lH, dt, J=5.8 Hz,
8.7 Hz)

Reference Example 3

To acetic acid (1.2 &) are added 5 % Pd-C (24 qg)
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 S5 % 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
drie@. The solvent is distilled off under reduced pressure
and éhe residue’ is distilled under reduced pressure to give
2,4-difluoro-3-methylaniline (138 g), colorless oils, b.p.:
75°C/11 mmHg.



The conpound according to claim11, which is

2- et hyl - 3-fl uor o- 4, 6-di bronobenzoic acid 5 . The conpound according to
claim1l1, which is diethyl 4,6-dibrono-3-fluoro-2-nethyl benoyl mal onate. 6 .
The conpound according to claim1, which is ethyl

2- (4, 6-di brono- 3-fl uoro- 2- et hyl benzoyl ) - 3et hoxyacryl ate. The conpound
according to claim1, which is ethyl- 98 -

2- (4, 6-di brono- 3-fl uoro-2- et hyl benzoyl ) - 3cycl opr opyl am noacryl ate. - 169
C~ . np 25 NH" ~, ~.c~~-c(coor~ )~ R R ~ or an am no group, wherein
Ri is a cyclopropyl group whi ch may be substituted by 1 to 3 of
substituents sel ected fronlthe group consi sting of a | ower al kyl group and

a hal ogen atom a phen kmgr( Wﬁl gl{“‘my 2 bg s 1 to 3 of
. éO p!

substituents selecte rom consisti of a‘f'ower dl koxy group, a
hal ogen atpr @i &aydr @xy- gr Qungn Rirenyl ri ng, a |l ower al kyl grop which
may be substi tut ‘ed by a hal ogen atom a | ower al kanoyl oxy group or a
hydroxy group, a | owefegekesyExgmpup, 40r a ., ~, ) thienyl group , Rzs ,

R2' , R2 are each a lower alkyl group (c) R is a hydrogen atom R is a

| ower al kyl group; R® 2,4-diRdhogen3anebhylaiiklimecarfgl apeowddedd E is a
hal ogen atom (d) R _is a hydrogen atom R is_a group of the formula :

- CHZRz (Rz“% s96 eFW@rfdg‘é’ﬁC’BPéhFoPCadl b3ermh) 1309 graRy (2801 4ndefy| ogen
atomor a menmer eghsat rated ? unsat urat d het. el cI| ri.ng which
may be sub‘s“‘ﬁ t‘iﬁ° d"geau"éi ﬁ§8 8g8n>3rak Y % of W lu"br'bletp & E9 9)a

hal ogen at )2 aoR, g 4 r of formul a :
-CHZRz or ifH”waPJe%‘?zo ml()Rég ?éggahgg? ggér?a%%on%%lr& %r f}g%er group, and

Rz1 is a.ldwépwialkHdadavn),; tRé-mistarbal §geri tean 8 & S-£di0 1% menber ed
saturated or unsaturated heterocyclic group which may be substituted; Gis
an am no geiouptemna@nd itheafhamedoemyatahs ave Aol Werdd A which is
. Au. AaE. AL AY; . A@.. AS, . A?. AYN?. A3(. A@ Asy. A(sy. AY. A?. ASa. A3(,. A(. A A@ A?. A
y A(. A N A’a%e%‘i}tﬁ\\ armlAlthR ef. Atban% T aketH mpher (1: '2), then
Y AQ7ASE ﬁsﬁlﬁgd%h@iz AEerA @olloweéF{SyAdé%néA umﬂa‘egr Ax‘:ued AY(de AS. A N2. A
. Aas. A@ . F&2 A L % 3;
o ne, A ARl R Ve B E e b il
. ASNLA(?. Aﬁétﬂfldb%r%%eAl(BaA® 8. fépAs1v-& Yest.
A 9. A9, A L. A& A9. AL. Ay. Ah9. A’ . A& AL. A& A& Asl
AL Ay. As. A?. As. Al s .BiferkpseAExamplA” 5A Ay. A A(. Ae. Asy. A; . A As. AL A9. A A A

Al 9. AY9. A L. A9. A A
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.
g92°cC.

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

7.1 (2H, m)
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l-NMR (CDCl) sppm: 2.10 (3H, d, J=1.7 Hz), 2.18
(3H, s-like), 3.4-3.7 (2H, brs)

Reference Example 10

A solution of t-butyl nitrite (4.56 g) in
anhydrous dimethylformamide (26.5 ml) is stirred with
heating at 50-52°C and thereto a solution of 2,4,5-
trifluoro-3,6-dimethylaniline (4.24 g) in anhydrous
dimethylformamide (40 ml) is added dropwise at 50-52°C over
a period of 30 minutes. The mixture is further stirred at
the same 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.

lH-NMR (CDCl4) &ppm: 2.17 (3H, s-like), 2.25 (3H,
d, J=1.7 Bz), 6.62 (14, d4d4, J=2 Hz, 6.3 Hz, 8.3 Hz)

Reference Example 11

To 2,3,5-trifluoro-4-methyltoluene (1.9 g) is
added conc. sulfuric acid (19 ml) and the mixture is cooled
to 0°C, to which a solution of potassium nitrate (1.71 g) in

conc. sulfuric acid (4.6 ml) is added dropwise below 10°C
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and the mixture is stirred for 15 minutes. The mixture is
poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and dried. The solvent is
distilled off under reduced pressure and the residue is
purified by silica-gel column-chromatography (dichloro-
methane : n-hexane =1 : 6) to give 2,3,6-trifluoro-4-
methyl-S-nitrotoluene (1.9 g).

1p-NMR (CDCljy) &ppm: 2.29 (3H, t, J=1.5 Hz), 2.32
(34, 4, J=2.4 Hz)

Reference Example 12

To 2,3,6-trifluoro-4-methyl-5-nitrotoluene (1.9 q)
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-S-nitrotoluene
(.73 qg).

1H-NMR (CDCly) sppm: 2.25 (6H, d, J=2.6 Hz), 2.36
{38, s), 2.4-2.6 (4H, br), 3.0-3.3 (4H, br)

. Reference Example 13

To 2-{4-methyl-l-piperazinyl)-3,6-diflucro-4-

methyl-S~nitrotoluene (1.73 g) are added anhydrous dimethyl
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sulfoxide (18 ml), potassium fluoride (0.53 g) and
cyclopropylamine (2.2 ml) and the mixture is stirred at
100°C for 23 hours. After cooling, the mixture is poured
into ice-water, 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-chromatography (dichloromethane : methanol = 40 : 19
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 added 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).

lH-NMR (CDCl4) & ppm: 1.99 (3H, s), 2.17 (3H, t,
J=1.8 Hz), 3.64 (2H, s), 3.93 (2H, brs), 6.56 (1H, 4d, J=1.8
Hz, 9.4 Hz)
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Reference Example 15

To a solution of Raney nickel (50 g) in ethanol
(100 ml) is added a solution of 2,4-difluoro-3-methyl-6-
methylthiomethylaniline (4.79 g) in ethanol (30 ml) at room
temperature with stirring, followed by stirring at room
temperature for 30 minutes. The Raney nickel is filtered
off and the filtrate is diluted with water, extracted with
dichloromethane, and tHe extract is washed with water and
dried. The solvent is distilled off under reduced pressure
to give 2,4-difluoro-3,6~dimethylaniline (3.14 g).

lH-NMR (CDCl,) sppm: 2.14 (6H, s-like), 3.3-3.6
(2H, br), 6.56 (1lH, dd, J=1.5 Hz, 9.7 H2)

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
tetrafluoroborate (1.78 g).

+ Reference Example 17

2,4-Difluoro-3,6-dimethylbenzene diazonium tetra-

fluoroborate (1.78 g) is heated at 180°C, whereby decompos-
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ition thereof starts. The inner temperature is raised to
200°C. The product is taken out of the reaction system to
give 2,3,6-trifluoro-4-methyltoluene (0.3 g), as yellow oil,
b.p. 120-125°C.

lH-NMR (CDCl,) sppm: 2.17 (3H, s-like)., 2.25 (3H,
d, J=1.7 Hz), 6.62 (1H, 444, J=2 Hz, 6.3 Hz, 8.3 Hz)

Reference Example 18

To 2,4,5-trifluoroaniline (35.0 g) are added
anhydrous dichloromethane (530 ml) and dimethyl sulfide
(24.6 ml) and the mixture is cooled to 0°C. Thereto 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 %
agqueous 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).

lH-NMR (CDCl,) sppm: 2.03 (3H, s), 3.76 (2H, d,
J=1.5 Hz), 4.03 (2H, brs), 6.48 (1lH, 4dt, J=7.2 Hz, 10.1 Hz)

Reference Example 19

To 2-methylthiomethyl-3,4,6-trifluorocaniline (22.2
g) are added ethanol (400 ml) and Raney nickel (200 g) and

the mixture is stirred at room temperature for 30 minutes.
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After the catalyst is filtered off, the filtrate is added
with water and extracted with dichloromethane. The is dried
over magnesium sulfate and concentrated to give 2-methyl-
3,4,6-trifluorcaniline (12.3 g).

lg-NMR (CDC1;) sppm: 2.13 (3H, d, J=2.1 Hz), 3.56

(2H, brs), 6.75 (1H, dt, J=7.2 Hz, 10.2 Hz)

Reference Example 20

To 2-methyl-3,4,6~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 gi, 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).

' lH-NMR (CDCl3) éppm: 2.52 (3H, d, J=2.5 Hz), 6.94
(1H, dt, J=6.2 Hz, 8.9 Hz)

Reference Example 21

To 2-methyl-3,4,6-trifluorobenzonitrile (4.3 g) is
added 50 % sulfuric acid (40 ml) and the mixture is heated
at 150-160°C for 6 hours. After cooling, the mixture is

poured into ice-water and extracted with diethyl ether. The
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ether layer is added with water and made alkaline with 5 %
aqueous sodium hydroxide solution while 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 magnesium sulfate and concentrated. to give 2-
methyl-3,4,6-trifluorobenzoic acid (3.3 g).

'H-NMR (CDCl,) 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 g) 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
ml) 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 mixture 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).
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Reference Example 23

To diethyl 2-methyl-3,4,6-trifluorobenzoylmalonate
(5.1 g) are added water (20 ml) and p-toluenesulfonic acid
(30 mg) and the mixture is refluxed for 2.5 hours. After
cooling, the resultant is extracted with diethyl ether, and
the extract is dried over magnesium sulfate and concentrated
to give ethyl 2-methyl-3,4,6-trifluorobenzoylacetate (3.3
9). ’

Reference Example 24

To ethyl 2-methyl-3,4,6-trifluorobenzoylacetate
(3.2 g) are added acetic anhydride (3.0 g) and triethoxy-
methane (2.7 g) and 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-trifluorobenzoyl)-3-
ethoxyacrylate (3.5 g) is dissolved in ethanol (25 ml) and
thereto cyclopropylamine (0.84 ml) is added dropwise under
ice-cooling. After 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
(2.7-9).

Reference Example 26

Ethyl 2-(2-methyl-3,4,6-trifluorobenzoyl)-3-cyclo~-
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propylaminoacrylate (2.6 g) is dissolved in anhydrous

dioxane (26 ml) and thereto 60 % sodium hydride (0.38 g) is
gradully added under ice-cooling. After stirring at room
temperature for 30 minutes, the reaction mixture is poured
into ice-water and extracted with dichloromethane. The
extract is dried over magnesium sulfate and concentrated.
The residue is added with diethyl ether and crystals 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-
oxogquinoline-3-carboxylic acid (1.6 g), as colorless
needles, m.p. 294-298°C.

lH-NMR (CF,C00D) éppm: 1.43-1.55 (2H, m), 1.65-
1.81 (2H, m), 3.06 (3H, 4, J=2.8 Hz), 4.08-4.20 (1lH, m),
8.40 (1H, d4, J=6.8 Hz, 10.3 Hz), 9.46 (1lH,s)

K Reference Example 28

Employing 2,3,4,5-tetrafluoro-6-methylbenzoic acid

(5.60 g) and thionyl chloride (9.8 ml), the procedure of
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fluoro-6-methylbenzoyl chloride (5.20 g), as colorless oil,
b.p. 82°C/23 mmHg.
NMR (CDClg) éppm: 2.35 (3H, m)

Reference Example 29

Empoying 2,3,4,5-tetrafluoro-6-methylbenzoyl
chloride (5.00 g), the procedure of Reference Examlpe 22 is
repeated to give diethyl 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 3Y

Employing ethyl 2,3,4,5-tetrafluoro-6-methyl-
benzoylacetate (4.20 g) and ethyl orthoformate (4 ml), the
procedure of Reference Example 24 is repeated to give ethyl
2-(2,3,4,5-tetrafluoro-6-methylbenzoyl)-3-ethoxyacrylate (5
g).

Reference Example 32

Empoying ethyl 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-(2,3,4,5-tetrafluoro-6-methylbenzoyl)-3-
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cyclopropylaminoacrylate (4.74 g), as white plates (re-
crystallized from petroleum ether - n-hexane), m.p. 78-79°C.

Reference Example 33

Employing ethyl 2-(2,3,4,5-tetrafluoro-6-methyl-
benzoyl)-3-cyclopropylaminoacrylate (4.50 g) and 60 % sodium
hydride (580 mg), the procedure of Reference Example 26 is
repeated to give ethyl 1-cyclopropy1-6;7,8~trifluoro—5—
methyl-1l,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-oxoquinoline-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 1l-
cyclopropyl-6,7,8-trifluoro-5-methyl-1,4-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-trifluoro-3~-methylaniline (1 g) is added
acetic anhydride (3 ml) at room temperature with stirring
and the mixture is stirred for 15 minutes. The reaction
mixture is poured into ice-water, extracted with dichloro-
methane, and the extract is washed with water and dried.
The solvent is distilled off to give 2;4,5—trifluoro-3—

methyl-N-acetylaniline (1.14 g), as white crystals.
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'H-NMR (CDCl3) sppm: 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 Examples 36

To 2,4,5~-trifluoro-3-methyl-N-acetylaniline (1.94
g) is added conc. sulfuric acid (19 ml) and the mixture is
cooled to 0°C. Thereto potassium nitrate (2 g) is added
below 20°C and the mixture is stirred for 15 minutes. The

- reaction mixture is.poured into ice-water, 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.

'H-NMR (CDC1l;) sppm: 2.21 (3H, s), 2.34 (3H, t,
J=2.2 Hz), 7.3-7.5 (1H, brs)

Reference Examples 37

To 2,4,5-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.

lH-NMR (CDCl4) sppm: 2.29 (3H, s), 2.29 (3H, t,
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Reference Examples 38

To a solution of t-butyl nitrite (1.87 g) in
anhydrous dimethylformamide (10.9 ml) is added dropwisé a
solution of 2,4,5~trifluoro-3-methyl-6-nitroaniline (2.05 g)
in anhydrous dimethylformamide (16.4 ml) with stirring at
50-52°C and the mixture is stirred at the same temperature
for 30 minutes. After cooling, the reaction mixture is
poured into ice-water, extracted with diethyl ether, and the
extract is washed with water and dried. The solvet is
distilled off under reduced pressure and the obtained
residue is purified by silica-gel column-chromatography
(eluent; dichloromethane : n-hexane = 1 : 4) to give 2,3,6-
trifluoro-4-nitrotoluene (0.7 g).

'H-NMR (CDCl;) sppm: 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 Pd-C (0.1 g) and
2,3,6-trifluoro-4-nitrotoluene (0.7 g) and the mixture is
subjected to catalytic reduction at room temperature under
atmospheric pressure. 5 % PAd-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).

lH-NMR (CDCl,) 6ppm: 2.08 (3H, t, J=1.8 Hz), 3.6-
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4.0 (2H, brs), 6.26 (1H, ddd, J=2.2 Hz, 6.8 Hz, 9.0 Hz)

Reference Example 40

To conc. sulfuric acid (3 ml) is added sodium
nitrite (0.3 g). The mixture is stirred at 70°C for 10
minutes and then cooled to below 40°C and thereto a solution
of 2,3,5-trifluoro-4-methylaniline (0.48 g) in acetic acid
(5 ml) is added dropwise below 40°C. After stirring for 30
minutes, the reaction mixture is added dropwise to a
solution of copper (I) chloride (1.04 g) in conc,
hydrochloric acid (10.4 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 solvent is
distilled off under reduced pressure and purified by silica-
gel column-chromatography (eluent; dichloromethane : n-
hexane = 1 : 4) to give 2,3,6-trifluoro—-4-chlorotoluene
(0.22 q).

lH-NMR (CDCl,) sppm: 2.20 (3H, t, J=2 Hz), 6.90
(1H, 444, J=2.5 Hz, 5.8 Hz, 8.3 Hz) -

Reference Examples 41

To 2,3,6-trifluoro-4-chlorotoluene (0.22 g) is
added conc. sulfuric acid (3 ml) and the mixture is cooled
to 0°C. Thereto potassium nitrate (0.18 g) is added and the
mixture is stirred for 15 minutes under ice-cooling. The
reaction mixture is poured into ice-water, extracted with

dichloromethane, and the extract is washed with a saturated
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aqueous solution of sodium hydrogen carbonate, then with
water and dried. The solvent is distilled off under reduced
pressure to give 2,3,6-trifluoro-4-chloro-5-nitrotoluene
(0.17 g).

lu-NMR (CDCl,) sppm: 2.33. (3H, t, J=2.2 Hz)

Reference Examples 42

To 2,3,6-trifluoro-4~chloro-5-nitrotoluene (0.17
— g) are 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 qg).

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 cyclopropylamine (0.15 ml) and the mixture is
stirred at 100°C for 3 hours. After cooling, the reaction
mixture is poured into ice-water, extracted with dichloro-
methane and the extract is dried. The solvent is distilled
off under reduced pressure and purified by silica-gel

column-chromatography (eluent; dichloromethane : methanol =
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chloro-2-methyl-6-nitro~-N-cyclopropylaniline (0.14 g).
lH-NMR (CDCl,) sppm: 0.4-0.5 (2H, m), 0.6-0.8 (2H,
m), 2.22 (3H, s), 2.36 (3H, s), 2.4-2.7 (4H, brs), 3.1-3.3
(44, brs), 4.1-4.2 (1H, brs)

Reference Examples 43

Employing 3-chloro-2,4,5-trifluoro-6-methylbenzoic
- acid (185 mg) and thionyl chloride (60D 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-trifluoro-6-methyl-
benzoylmalonate (320 mg), as brown oil.

lH-NMR (CDC1l5) 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 q, J=7 Hz), 3.36 and 13.7 (all 1H, each s)

Reference Examples 45

Employing diethyl 3-chloro-2,4,5-trifluoro-6-
methylbenzoylmalonate (320 mg) and p—tolueneéﬁlfonic acid (3
mg), the procedure of Reference Example 23 is repeated to
give ethyl 3-chloro-2,4,5~-trifluoro-6-methylbenzoylacetate
(300 mg), as brown oil.

lH-NMR (CDC1l,) 6ppm: 1.25 and 1.35 (all 3H, each

t, J=7 Hz), 2.32 (3H, m), 4.18 and 4.29 (all 2H, each g, J=7
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Hz), 3.89, 5.25 and 12.35%5 (all 2H, each s)

Reference Example 46

Employing ethyl 3-chloro-2,4,5-trifluoro-6-methyl-
benzoylacetate (300 mg) and ethyl orthoformate (550 mg), the
procedure of Reference Example 24 is repeated to-give ethyl
2-(3-chloro-2,4,5~trifluoro-6-methylbenzoyl)-3-
ethoxyacrylate (360 mg), as brown oil.

- " Reference Example 47

Employing ethyl 2-(3-chloro-2,4,5-trifluoro-6-
methylbenzoyl)-3-~-ethoxyacrylate (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-cyclopropylaminoacrylate (410 mg), as brown
oil.

lH-NMR (CBCl3) éppm: 0.90 (4H, m), 1.04 (3H, t,
J=7 Hz), 2.14 (3H, m), 3.01 (1H, m), 3.99 (2H, gq, J=7 BHz),
8.29 (1H, 4, J=14 Hz), 11.2 (1H, br)

s Reference Examples 48

Employing ethyl 2-(3-chloro-2,4,5-trifluoro-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-oxoquinoline-3~-carboxylate (70
mg), as pale yellow powder (recrystallized from dichloro-

methane - n-haxane), m.p. 153-154°C.
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Reference Examples 49

Employing ethyl l—cycloproPyl—G,7-difluoro-8-
chloro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylate (70
mg) and conc. hydrochloric acid - 90 $ acetic acid (1:4) (1
ml), the procedure of Reference Example 27 is repeated to
give l-cyclopropyl-8-chloro-6,7-difluoro-5-methyl-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 Exémple 22 is repeated to give 2-ethyl-3,4,5,6-
tetrafluorobenzoyl chloride, b.p. 78°C/14 mmHg.

'H-NMR (CDC1l3) sppm: 1.24 (3H, t, J=7.5 Hz), 2.75
(ZH; 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 (CDC1l,) éppm: 1.04 (3H, t, J=7.2 Hz), 1.19
(3H, t, J=7.4 Hz), 1.38 (3H, t, J=7.2 Hz), 2.5-2.8 (2H, m),
4.03 (2H, q, J=7 Hz), 4.39 (2H, g, J=7 Hz), 13.8 (lH, 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).
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benzoylacetate (8 g) and ethyl orthoformate (6.1 g), the
procedure of Reference Example 24 is repeated to give ethyl
2-(2-ethyl-3,4,5,6-tetrafluorobenzoyl)-3-ethoxyacrylate.

Reference Examples 54

Employing ethyl 2-(2-ethyl-3,4,5,6-tetrafluoro-
- benzoyl)-3-ethoxyacrylate and cyclopropylamine, the
procedure of Reference Example 25 is repeated to give ethyl
2-(2-ethyl-3,4,5,6-tetrafluorobenzoyl)-3-cyclopropylamino~-
acrylate.

Reference Examples 55

Employing ethyl 2-(2-ethyl-3,4,5,6-tetrafluoro-
benzoyl)-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-1,4-dihydro-4-oxoquinoline-3-carboxylate (5 g)., as
white powder, m.p. 139-140°C.

Reference Example 56

Employing ethyl l-cyclopropyl-6,7,8-trifluoro-5-
ethyl-1l,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 l-cyclopropyl-6,7,8-trifluoro-5~ethyl-1l,4-dihydro-4-
oxoquinoline~-3-carboxylic acid (4.2 g), as white powder,

m.p. 197-198°C.
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phenyl)aminoacrylate, which is then treated with 60 % sodium
hydride (0.15 g) as in Reference Example 26 to give ethyl 1-
(4-fluorophenyl)-5-methyl-6,7-difluoro-1,4-dihydro-4-
oxoguinoline-3-carboxylate (0.64 g), as white crystals
(recrystallized from ethanol), m.p. 256-259°C.

Reference Examples 58

Employing ethyl 1-(4-fluorophenyl)-5-methyl-6,7-
difluoro—l,4—dihyaro-4-oxoquinoline-3—carboxylate (0.56 g),
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)-5-methyl-6,7~-difluoro-1,4-dihydro-4-
oxoquinoline-3~-carboxylic acid (0.49 g), as white crystals,
m.p. 255-257°C.

Reference Examples 59

Employing ethyl 2-(2-methyl-3,4,6-trifluoro-
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-ethylaminoacrylate, which is then treated with 60
% sodium hydride (0.15 g) as in Reference Example 26 to give

ethyl l1-ethyl-S-methyl-6,7-difluoro-1,4-dihydro-4~
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Empoying ethyl l1-ethyl-5-methyl-6,7-difluoro-1,4-
dihydro~4-oxoquinoline—3—carb§xylate (0.55 g), conc.
hydrochloric acid (1.5 ml) and 90 % acetic acid (6 ml), the
procedure of Reference Example 27 is repeated to give 1l-

_ ethyl-S-methyl-6,7-difluoro-1,4~dihydro-4~oxoquinoline-3-
carboxylic acid (0.40 g), as white crystals, m.p. >300°C.
ly-NMR (DMSO-dg) sppm: 1.37 (3H, t, J=7.2 Hz),
2.%2 (3, 4, J=3.2 Bz), 4.54 (2H, q, J=7.2 Hz), 8.07 (1H,
dd, J=7.2 Hz, 9.8 Hz), 9.00 (1lH, s), 15.25 (1lH, s)

Reference Example 61

Employing ethyl 2-(2-methyl-3,4,5,6-tetrafluoro-
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 give
ethyl l-ethyl-S5-methyl-6,7,8-trifluoro-1,4-dihydro-4-
oxoquinoline-3-carboxylate (6.76 g), as pale yellow needlés
(recrystallized from dichloromethane - n-hexane), m.p. 197-
198°cC.

Reference Example 62

Employing ethyl l1-ethyl-5-methyl-6,7,8-trifluoro-

l,4-dihydro-4-oxoquinoline-3-caboxylate (6.51 g) and conc.
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hydrochloric acid : 90 % acetic acid (1:4) (100 ml), the
procedure of Reference Example 2? is repeated to give 1-
ethyl—S—methyl—G,?,B-Frifluoro-l,4-dihydro—4-oxoquinoline—B—
carboxylic acid (5.53 g), as colorless needles (recrystal-
lized from dichloromethane - n-~hexane), m.p. 203-204°C.

Reference Example 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 repeated
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 1-(2,4—difluorophenyl)—5—methyl-6,7,é—trifluoro—1,4—
dihydro-4-oxoquinoline-3-carboxylate (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~-dihydro-4-oxoquinoline-3-carboxylate
(4.3 g) and conc. hydrochloric acid : 90 % acetic acid (1l:4)
(80 ml), the procedure of Reference Example 27 is repeated
to give 1-(2,4-difluyorophenyl)-~5-methyl-6,7,8-trifluoro-1,4-
dihydro-4-oxoquinoline-3-carboxylic acid (2.93 g), as white
powder, m.,p. 221-222°C.

Reference Example 65

Employing ethyl 2-(2-methyl-3,4,5,6~tetrafluoro-
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(3.87 g), the procedure of Reference Example 25 is repeated
to give ethyl 2-(2-methyl-3,4,5,6-tetrafluorobenzoil)-3-(4-
methoxyphenyl)aminoacrylate, which is then treated with 60 %
sodium hydride (1.56 g) as in Reference Example 26 to give
ethyl l-(4-methoxyphenyl)-5-methyl-6,7,8-trifluoro-1,4-
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-1,4-dihydro—-4-oxoquinoline-3-carboxylate (4.27 g)
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-~
oxoquinoline-3-carboxylate (1.05 g), as white powder
(recrystallized from ethyl acetate - n-hexane), m.p. 198~

200°cC.
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Reference Examples 68

Employing ethyl 1-(2-thienyl)-S-methyl-6,7,8-
trifluoro-1,4-dihydro-4-oxoquinoline-3-carboxylate (1.05 g),
conc. hydrochloric acid (10 ml) and 90 % acetic acid (40
ml), the procedﬁre of Reference Example 27 is repeated to
give 1-(2-thienyl)-5S-methyl-6,7,8-trifluoro-1,4-dihydro-4-
oxoguinoline-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-propanol
(2.07 g), the procedure of Reference Example 25 is repeated
to give ethyl Z;kz—methyl—3,4,5,6—tetrafluorobenzoy1)—3—(2S-
3-hydroxy-2-propyl)aminoacrylate (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-difluoro-3,8-
dimethyl-7-oxo-7H-pyrido{1l,2,3-de][1,4)benzoxazine-6-
carboxylate (1.30 g), as colorless needles (recrystallized
from ethanol), m.p. 216-217°C.

Reference Example 70

Employing ethyl 35-9,10-difluoro-3,8-dimethyl-7-~
oxo-7H-pyrido{1l,2,3-de](1l,4)benzoxazine~6~-carboxylate (1.25
g) and conc. hydrochloric acid : 90 % acetic acid (1:4) (20
ml),..the procedure of Reference Example 27 is repeated to
give 35S (-) -9,10-difluoro-3,8-dimethyl-7-oxo-7H~

pyrido(1,2,3-de] [1,4)benzoxazine~6-carboxylic acid (1.03
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g), as white powder, m.p. 249-251°C (dec.).

Reference Example 71

Employing ethyl 2-(2-methyl-3,4,5,6-tetrafluoro-
benzoyl)-3-ethoxyacrylate (7.0 g) and ethanol amine (1.33
ml), the procedure of Reference Example 25 ié repeated to
give ethyl 2-(2-methyl-3,4,5,6~-tetraflurobenzoyl)-3-(2-
hydroxyethyl)aminoacrylate. To the product are added

- pyr;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 waéhed with water and then with a saturated
saline solution aﬂd 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-acetyloxyethyl)-5-

methyl-6,7,8-trifluoro-1,4~dihydro-4-oxoquinoline-3-

("‘\

carboxylate (6.15 g), as colorless prisms (recrystallized
from ethyl acetate), m.p. 192-193°C.

Reference Example 72

Employing ethyl l-(2-acetyloxyethyl)-5-methyl-
6,7,8-trifluoro-1,4-dihydro-4-oxoquinoline-3-carboxylate
(5.80 g) and conc. hydrochloric acid : 90 % acetic acid
(1:4) (100 ml), the procedure of Reference Example 27 is
repeated to give 1l-~(2-hydroxyethyl)-5-methyl-6,7,8-

trifluoro-1l,4-dihydro~4-oxoquinoline~3-carboxylic acid (4.04
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g), as pale yellow flakes (recrystallized from ethanol),

m.p. 244.5-247°C. *

Reference Example 73

To 1-(2-hydroxyethyl)-5-methyl-6,7,8-trifluoro-
l,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

N

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 the 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-methy1-6,7,8-

trifluoro-1,4-dihydro-4-oxoquinoline-3-carboxylic acid (2.00

Y

g), as colorless prisms, m.p. 161.5-163.5°C (dec.).

Reference Example 74

To ethyl 1-(2-chloroethyl)-5-methyl~6,7,é-
trifluoro—l,4—dihydro—4—oxoquinqline—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 residue is extracted with dichloroethane, and
the extract is washed with dilute hydrochloric acid, water

and saturated saline solution in this order and dried. The
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solvent is concentrated and the obtained residue is purified
by silica-gel column-chromatography (eluent; ethyl acetate :
n-hexane = 1 : 20), followed by recrystallization from n-
hexane - diethyl ether to give ethyl 1-vinyl-S-methyl-6,7,8~-
trifluoro-1,4-dihydro-4-oxoquinoline-3-carboxylate (0.72 q),
as colorless needles, m.p. 134-135.5°C.

Reference Example 75

(r Employing ethyl 2-(2-methyl-3;4,5,6-tetrafluoro-
Senzoyl)—3-ethoxyacry1ate (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-oxogquinoline-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 dichloromethane. The solvent is concentrated
to give methyl 2-methyl-3-nitrobenzoate (10.8 g).

1y NMR (CDCl,) 6: 2.63 (3H, s), 3.94 (3H, s), 7.38
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(lH, t, J=8 Hz), 7.84 (1H, 4, J=8 Hz), 7.99 (1lH, d, J=8 Hz)

Reference Example 77

Methyl 2-methyl-3-nitrobenzoate (10.0 g) is
dissolved in acetic acid (50 ml) and thereto 5 % Pq—c (1 g)
is added to carry out catalytic reduction at room
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. Tﬂe solvent is concentrated to give methyl
2-methyl-3-aminobenzoate (8.6 g).

1g-NMR (CDC13) sppm: 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-methyl-3-aminobenzoate (1.6 g) are

- added acetic acid (20 ml) and sodium acetate (1.6 g).

(/‘\

Thereto a solution of bromine (3.1 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 is neutralized with potassium carbonate and dried.

The -solvent is concentrated to give methyl 2-methyl-3-amino-
4,6-dibromobenzoate (2.8 g).

lH NMR (CDCl4) 6: 2.14 (3H, s), 3.93 (3H, s),
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To methyl 2-methyl-3-amino-4,6-dibromobenzoate

(1.4 g) are added ethanol (5 ml) and 42 % tetrafluoroboric
acid (2.5 ml), and thereto is added dropwise a solution of
sodium nitrite (0.33 g) in water (1 ml) below 5°C. After
stirring the mixture for 10 minutes, the precipitated

(:- ¢rystals are filtered and washed with a small amount of
water, ethanol and diethyl ether in this order to give
methyl 2-methyl~4,6-dibromo-3-benzoate diazonium
tetrafluoroborate (1.6 g), m.p. 202-204°C (dec.).

Reference Example 80

Methyl 2-methyl-4,6-dibromo-3-benzoate diazonium
tetrafiuoroborate (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).

' NMR (CDCl,) 6: 2.27 (3H, 4, J=2.5 Hz), 3.95

(3H, s), 7.63 (1H, d, J=5.8 Hz)

Reference Example 8l

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
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refluxed for 2 hours. After cooling, the reaction mixture
is diluted with water and extracted with diethyl ether. The
aqueous layer is made acidic with conc. hydrochloric acid
and extracted with diethyl ether. The solvent is
concentrated to give 2-methyl-3~f1uoro-4,6—dibromobenzoic
acid (61 g), m.p. 144-146°C.

Reference Example 82

\u) Employing 4,6~dibromo—3-fluoro-Z—methylbenzoic
acid (2.0 g). the procedure of Reference Example 22 is
repeated to give 4,6—dibromo-3—f1uoro-z—methylbenzoyl
chloride (2.0 g).

lg-NMR (CDCly) éppm: 2.37 (3H, d, J=2.5 Hz), 7.69
(1H, 4, J=5.8 Hz)

Reference Example 83

Employing diethyl 4,6-dibromo-3—fluoro-z—methyl—
benzoyl chloride (2.0 g), the procedure 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—f1uoro*2—methyl—
benzoylmalonate (2.6 g). the procedure of Reference Example
23 is repeated to give ethyl 4,6-dibromo-3-f1uoro-2—methy1—
benzoylacetate (2.1 g).

Reference Example 85

Employing ethyl 4,6—dibromo—3—f1uoro—2—methy1—

benzoylacetate (2.1 g), the procedure of Reference Example
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24 is repeated to give ethyl 2-(4,6-dibromo-3-fluoro-2-
methylbenzoyl)-3-ethoxyacrylate (2.1 g).

Reference Example 86

Employing ethyl 2-(4,6-dibromo-3-fluoro-2-methyl-
benzoyl)-3-ethoxyacrylate (69.5 g), the procedure of
Reference Example 25 is repeated to give ethyl 2-(4,6-
dibromo-3-fluoro-2-methylbenzoyl)-3-cyclopropylaminoacrylate
~ (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 (450 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-f£luoro-7-bromo-5-
methyl-1,4-dihydro-4-oxoquinoline-3~-carboxylate (33.6 g), as
- white crystals, m.p. 195-197¢C.

Reference Example 88

Employing ethyl l-cyclopropyl-6-fluoro-7-bromo-5-
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-
oxogquinoline-3-carboxylic acid (27.2 g), as white crystals,

m.p. 237-239°C.
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Reference Example 89

To l-cyclopropyl-6-fluoro-7-bromo-5-methyl-1,4-
dihydro-4-oxoquinoline-3-carboxylic acid (0.2 g) is added
thionyl chloride (2 ml) and the mixture is refluxed for 1
hour. After cooling, the reaction mixture is'ponred'into
ice-water and made alkaline with 10 % aqueous sodium
hydroxide solution. After stirring for 30 minutes, the

A resultant is extracted with dichloromethane. The aqueous
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-5-methyl-1,4-dihydro-4-
oxoquinoline-3-carboxylic acid (80 mg), as thte crystals,
m.p. 258~260°C. '

Reference Example 90

Employing ethyl 2-(2-methyl-3,4,6-trifluoro-

B 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).

lu-NMR (CDCl,) éppm: 0.95 (3H, t, J=7.2 Hz), 2.23
(3, 4, J=2.4 Hz), 4.06 (2H, q, J=7.2 Hz), 6.70-6.83 (1lH,
m), 6.91-7.03 (2H, m), 7.26-7.45 (1K, m), 8.60 (1lH, 4,
J=13.8 Hz), 11.36 (1H, 4, J=13.8 Hez)

Reference Example 91

Employing ethyl 2-(2-methyl-3,4,6-trifluoro-
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benzoyl)-3-(2,4-difluorophenyl)aminoacrylate (1.1 g) and 60
$ sodium hydride (0.13 g), the procedure of Reference
Example 26 is repeafed to give ethyl 1-(2,4-difluorophenyl)-
5-methyl-6,7-difluoro-1,4-dihydro-4-oxoquinoline-3-
carboxylate (0.7 g).

ly-NMR (CDC1l3) sppm: 1.38 (3H, t, J=7.1 Hz), 2.91
(3H, 4, J=3 Hz), 4.38 (2H, q, J=7.1 Hz), 6.46 (1H, 43, J=6.9

- - Hz, 1l1.1 Hz), 7.10-7.26 (2H, m), 7.38-7.56 (1H, m), 8.26

{1H, s)

Reference Example 92

Employing ethyl 1-(2,4-difluorophenyl)-5-methyl-
6,7—difluoro-l,4-@ihydro-4-oxoquinoline-3-carboxylate (0.7
g), the procedure of Reference Example 27 is repeated to
give 1-(2,4-difluorophenyl)-5-methyl-6,7-difluoro-1,4~-
dihydro-4-oxoquinoline-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 ethoxymethylenemalonate (1.45 ml) and the mi§ture 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-l-piperazinyl)-4-£fluoro-2,5-
dimethyl-6-nitrophenyl)aminomethylene]malonate (1.58 g).

The product is dissolved in acetic anhydride (7.9 ml) and
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thereto conc. sulfuric acid (3.16 ml) is added dropwise at

50-60°C, followed by stirring for 30 minutes. The }esultant

mixture is poured into ice-water, neutralized, extracted

with dichloromethane and the extract is dried. The solvent

is distilled off under reduced pressure. Purification by

silica~gel coluﬁn—chromatograpby {dichloromethane : methanol

= 10 : 1) and recrystallization from ethanol - diethyl ether
~- to give ethyl 7-(4-methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3~carboxylate
(28 mg), as yellow crystals, m.p. 146-147°C,

1y NMR (CDC1l3) 6: 0.7-0.8 (2H, m), 1.0-1.2 (2H,
m), 1.39 (3H, t, J=7 Bz), 2.39 (3H, s), 2.59 (3H ,s8), 2.4-
2,7 (4H, br), 2.75 (3H, 4, J=2.9 Hz), 3.1-3.4 (4H, br), 3.8-
4.0 (1H, m), 4.38 (2H, g, J=7.1 Hz), 8.54 (1lH, s)

Example 2

To ethyl 7—(4—methyl-l-piperazinyl)-i—cyclopropyl—
6-fluoro-5,8-dimethyl-1,4~dihydro-4-oxoquinoline-3-
carboxylate (25 mg) are added 10 § aqueous solution of
sodium hydroxide (3 ml) and ethanol (3 ml), and the 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 alkaline 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
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ether. The precipitated crystals are filtered and
recrystallized from ethanol to give 7-(4-methyl-1-
piperazinyl)-l-cyclopropyl-6-fluoro-5,8-dimethyl-1,,4-
dihydro—4-oxoquinoline-3—carboxylic acid (14 mg), as yellow
crystals, m.p. 205-206°C.

u NMR (CDC1l3) 6: 0.7-0.9 (2H, m), 1.1-1.4 (2H,

m), 2.39 (3H, S), 2-5—2-8 (4H' bl.'), 2.63 (3H' S), 2.76 (3H,

T

d, J=3 Hz), 3.2-3.5 (4H, br), 4.0-4.2 (1H, m), 8.85 (1H, s),
14.3-14.9 (1H, br)

Example 3

. To 6,7-difluoro-l-cyclopropyl-5,8-dimethyl-1,4-
difluoro—4-oxoquiqoline-3—carboxylic acid - B(OCOCHg3),
chelate (1.24 g) are added 4-methyl-l-piperazine (1.0 g) and
dimethylacetamide (6 ml), and the mixture is reacted 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 aqueous 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 ethanocl to give 7-(4-methyl-1-

piperazinyl)-l-cyclopropyl-6~fluoro-5,8-dimethyl-1,4-
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dihydro-4-oxoquinoline-3-carboxylic acid (0.1 g), as yellow
crystals, m.p. 205-206°C.

Example 4

To a suspension of 6,7-difluoro-l-cyclopropyl-5,8-
dimethyl-1,4-dihydro-4~oxoquinoline-3~carboxylic acid (1.88
g) in N-methylpyrrolidone (5 ml) is added 4-methyl-1-

piperazine (2.02 g) and the mixture is stirred at 150°C for

- 3 hours. After the reaction is completed, the reaction

N
]

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)-1-cyclopropyl—-6-
fluoro-5,8-dimethyl-1,4~-dihydro~4-oxoquinoline-3-carboxylic
acid (0.05 g), as &ellow 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-(l-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-5,8-dimethyl-1,4~dihydro-4~oxoquinoline-3~-carboxylic
acid, m.p. 183-185°C, colorless powder

3) 7-(3-Amino~l-pyrrolidinyl)-l-cyclopropyl-6-
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fluoro-5,8-dimethyl~-1,4~dihydro-4-oxoquinoline~-3-carboxylic

acid, m.p. 96-98°C, pale yellow needles

4) 7-(l-Piperazinyl)-l-cyclopropyl-6-fluoro-5~
methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid, m.p.
231-233°C, white powder (recrystallized from dimethyl-
formamide)

5) 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline~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-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 206-208°C, white powder (recrystallized from
ethyl acetate - ethanol) '

7) 7-(3-Amino-l-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-(l1-Piperazinyl)-l-cyclopropyl-6,8-difluoro-
5-methyl-l,4-dihydro-~4-oxoquinoline-3-carboxylic acid, m.p.
205-207°C, white powder (recrystallized from ethanol)

9) 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 229-231°C, white needles (recrystallized from
ethanol)

10) 7-(3-Methyl-l-piperazinyl)-l-cyclopropyl-6,8-
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difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic

acid, m.p. 188-189°C, pale yellow powder (recrystallized

from ethanol)

11) 7-(3-Amino-l-pyrrolidinyl)-1l-cyclopropyl-6,8-
-difluoro-5-methyl-1,4-dihydro-4~-oxoquinoline—~3-carboxylic
acid, m.p. 213-216°C, pale yellow powder (recrystallized
from dimethylformamide)

12) 7-(l1-Piperazinyl)-l-cycloprpyl-6-fluoro—-8-
chloro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 214-217°C, pale yellow powder (recrystallized
from ethanol)

13) 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl—-6-
fluoro-a—chloro—S;methyl—l,4-dihydro-4—oxoquinoline-3-
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-(1-Piperazinyl)-l-cyclopropyl-5,6-difluoro-
8-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

17) 7-(4-Methyl-1~-piperazinyl)-l-cyclopropyl-5,6-
difluoro—B-methyl—l,4—dihydro—4-oxoquinoline-3—carboxylic

acid
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18) 7-(3-Methyl-l-piperazinyl)-l-cyclopropyl-5,6-
difluoro-8~-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

19) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-5,6-
difluoro-8~methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

20) .7-(l-Piperazinyl)-l-cyclopropyl-5-chloro-6-

N fluoro-8-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

21) 7—(4—Methyl—l-piperaziny1)-1—cyclppropyl-5—
chloro-6-fluoro-8-methyl-1,4-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—8;methy1—l,4-dihydro-4—oxoquinoline—3—
carboxylic acid

23) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-5-
chloro-6-£fluoro-8-methyl-1,4-dihydro-4-oxoquinoline-3-~
carboxylic acid

24) 7—Morpholino-l—cyclopropyl-6;fluoro-5—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-£fluoro-5S-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid hydrochloride (trans form), m.p. 272-275°C
(dec.) white powder (recrystallized from methanol - ethyl

acetate)

26) 7-(3-Aminomethyl-l-pyrrolidinyl)-l-cyclo-
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propy1-6—fluoro—s-methyl-l,4—dihydro-4-oxoquinoline—3j
carboxylic acid hydrochloride, m.p. 280~283°C (dec.), white
powder (recrystallized from methanol - water)

27) 7-(4-Hydroxy-l-piperidinyl)-l-cyclopropyl-6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 220-221°C, colorless needles (recrystallized from
methanol)

28) 7-(4~Fluoro-l-piperidinyl)-l-cyclopropyl-6-
fluoro-5-methyl-1l,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)-1—c§clopropy1-6-fluoro-5-methyl-l,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-fluoro-5-methyl-1,4-dihydro-4-
oxoquinoline-3-carboxylic acid (cis form), m.p. 239-241°C,
white powder (recrystallized from ethanol)

31) 7-(3-(N-t-Butoxycarbonyl-N-ethylaminomethyl)-
l-pyrrolidinyll}-l-cyclopropyl-6-fluoro-5-methyl-1,4~dihydro-
4-oxoquinoline-3-carboxylic acid, m.p. 175-177°C, white
powder (recrystallized from ethanol)

32) 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-

carboxylic acid hydrochloride (cis form), m.p. 280-284°C
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33) 7-(3-Ethylaminomethyl-l-pyrrolidinyl)-1-
cyclopropyl-6—-fluoro-S5S-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid hydrochloride, m.p. 236-239°C, pale yellow
powder (recrystallized from ethanol)

34) 7-(1,4-Diazabicyclo[4,3,0])nonan-4-yl)-1-
cycloprop§1—6=fluoro—S-methyl-l,4-dihydro—4—oxoquinoline—3-
carboxylic acid, m.p. 203-205°C, colorless needles
(recrystallized from ethanol)

35) 7-(4-Acetyl-l-piperazinyl)-l-cyclopropyl-6-
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-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-~
carboxylic acid, m.p. 194-197°c, white powder
(recrystallized from dimethylformamide)

e 37) 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrrolidinyl)-l—cyclopropyl-6—f1uoro—5-ﬁethyl—1,4-dihydro-4—
oxoquinoline-3-carboxylic acid (trans form), m.p. 226-229°C,
white powder (recrystallized from ethanol)

38y 7-[4~-(5-Methyl-2-oxo0-1,3~dioxolen-4-
yl)methyl-l-piperazinyl]-1-cyclopropyl-6~-fluoro-5-methyl-
1,4-dihydro-4-oxoquinoline-3-carboxylic acid

lH-NMR (CDC1l4) éppm: 1.14-1.24 (2H, m), 1.26-1.41
(2H, m), 2.16 (3H, s), 2.72-2,84 (7, m), 3.28-3.53 (7H, m),
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7.29 (1H, 4, 8.2 Hz), 8.73 (1H, s), 15.57 (1H, s)

39) 7-(4-Benzyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro—s,8—dimethyl—1,4—dihydro—4—oxoquinqline-3—carbOXylic
acid, m.p. 165-166°C, pale yellow needles (recrystallized
from diethyl ether - ethanol)

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: 176-178°C, pale yellow powder

41) 7-(1,4-Diazabicyclo(4,3,0])nonan-4-yl)-1-
cyclopropyl-6,8-difluoro-5-methyl-1,4-dihydro~4-
oxoquinoline~3-carboxylic acid, m.p. 194-197°C, pale yellow
needles (recrysta;lized from dichlomethane - n-hexane)

' 42) 7-Morpholino-~-l-cyclopropyl—-6,8-difluoro-5-
methyl-1,4-dihydro-4-oxoquinoline-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)
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44) 7-(4-Fluoro-l-piperidinyl)-l-cyclopropyl-6,8-

difluoro—-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 259-261°C, pale yellow needles (recrystallized
from ethanol)

45) 7-(3~-Methylamino-l-pyrrolidinyl)-1l-cyclo-
propyl—é,8-dif1uoro—5—methyl—l,4-dihydro—4—oxoquinoline—3—

qarboxylic acid monohydrochloride, m.p. 215-219°C, white
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powder (recrystallized from ethanol)

46) 7-(3-Ethy1aminomethyl—1—pyrrolidinyl)—l-
cyclopropyl-6,8-difluoro-5-methyl-1,4-dihydro-4-oxo-
quinoline-3-carboxylic acid monohydrochloride, m.p. 221~
223°C, white powder (recrystallized from ethanol)

47) 7-(3-Aminomethyl-l-pyrrolidinyl)-l-cyclo-
propyl-6,8-difluoro-5-methyl-1l,4-dihydro-4-oxoquinoline-3-
carboxylic acid

48) 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-cyclo-
propyl-6,8-difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid monohydrochloride (cis form), m.p. 209-
213°C, pale yelloq powder (recrystallized from ethanol)

49) 7-(3-Amino-4-methyl-l-pyrrolidinyl)-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)

50) 7-[4-(5-Methyl-2~oxo0-1,3-dioxolen-4-yl)-
methyl-l-piperazinyl)-l1-cyclopropyl-6,8-difluoro-5-methyl-
1,4-dihydro-4-oxoquinoline~-3-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-t-Butoxycarbonyl-N-methylamino)-1-
pyrrolidinyll-l-cyclopropyl-6,8-difluoro~5~methyl-1,4-

dihydro—4—oxoquino}ine—3-carboxylic acid, m.p. 184-187°C,

1
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white powder (recrystallized from ethanol)

53) 7-[3-(N-t-Butoxycarbonyl-N-ethylaminomethyl)-
l-pyrrolidinyl)-1-cyclopropyl-6,8-difluoro-5-methyl-1,4-
dihydro-4-oxoquinoline-3-carboxylic acid, m.p. 147-149°C,
white powder (recrystallized from ethanol)

54) 7-[3-(N-t-Butoxycarbonylaminomethyl)-1-
pyrrolidinyl)-l-cyclopropyl-6,8-difluoro-5-methyl-1, 4-
dihydro-4-oxoquinoYine-3-carboxylic acid

55) 7-(3-t-Butoxycarbonylamino-4-methyl-1l-
pyrrolidinyl)-l-cyclopropyl-6,8-difluoro~S-methyl-1, 4~
dihydro-4-oxoquinoline~3-carboxylic acid (cis form), m.p.
215-217°C, pale yellow powder (recrystallized from ethanol)

56) 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrrolidinyl)-l-cyclopropyl-6,8-difluoro-5-methyl-1, 4~
dihydro-4-oxoquinoline-3-carboxylic acid (trans form), m.p.
223-224°C, white powder (recrystallized from ethanol)

57) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6-
fluoro-8-chloro-5-methyl-1,4-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 (recrystalliged
from dimethylformamide)

59) 7-({4-Methyl-l-piperazinyl)-1-(2,4-difluoro-
phenyl)-6,8-difluoro-5-methyl—-1,4-dihydroxy-4-oxoquinoline-

10G

11
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3-ca¥boxylic'acid, m.p. 228-230°C (dec.), white powder
({recrystallized from ethanol)

60) 7-(l-Piperazinyl)-1-(4-hydroxyphenyl)-6,8~
difluoro-5-methyl-1,4-dihydroxy-4-oxoquinoline-3~-carboxylic
acid, m.p. >300°C, white powder

61) 7-(4-Methyl-l-piperazinyl)-1-(4-hydroxy-
phenil)-6,8-difluoro—5—methyl—l,4—dihydro-4—oxoquinoline—3~
carboxylic acid, m.p. >300°C, white powder

62) 7-(l-Piperazinyl)-l-ethyl-6,8-difluoro-5-
methyl-1,4-dihydro-4-oxoguinoline-3-carboxylic acid, m.p.
219-220°C (dec.), colorless needles (recrystallized from
ethanol) '

63) 7-(4-Methyl-l-piperazinyl)-l-ethyl-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3~carboxylic
acid, m.p. 212,5-215°C (dec.), pale yellow prisms
(recrystallized from ethanol)

- 64) 7-(3-Methyl-l-piperazinyl)~l-ethyl-6,8-
difluoro-S-methyl—l,4—dihydro-4-oxoquinoline—3-carpoxylic

acid, m.p. 209.5-211°C (dec.), white powder (recrystallized

from etbanol)

65) 7-(1-Piperazinyl)-1-(4-fluorophenyl)-6-
fluoro-5-methyl-1,4-dihydro-4-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-
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oxoquinoline-3~-carboxylic acid, m.p. 249-250°C, white
crystals (recrystallized from ethanol)

67) 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
yellowish white crystals (recrystallized from methanol -
water)

68) 7-(l-Piperazinyl)-l-ethyl-6-fluoro-S-methyl-
1,é-dihydro-4-oxoquinoline—3-carboxylic acid, m.p. 225-
227°C, white crystals (recrystallized from dimethyl-
formamide)

69) 7—(3-t-Butoxycarbonylamino-l—pyrrolidiny)-1—
ethyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid, m.p. 230-231°C, white crystals
(recrystallized from ethanoli

70) 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)

71) Ethyl 7-(l-piperazinyl)-l-vinyl-6,8-difluoro-
5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylate, m.p. 181~
183°C (dec.), pale yellow needles (recrystallized from
chloroform - n-hexane)

72) Ethyl 7-(4-methyl-l-piperazinyl)-1-vinyl-6,8-
difluoro-5-methyl-1,4-difluoro-4-oxoquinoline-3-carboxylate,

m.p. 165-166°C (dec.), pale yellow needles (recrystallized
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73) 7-(l-Piperazinyl)-1-vinyl-6,8-difluoro-5-

methyl-1l,4-dihydro-4-oxoquinoline-3~-carboxylic acid, m.p.

205-206.5°C (dec.), pale yéllow powder

74) 7-(4-Mehtyl-l-piperazinyl)-l-vinyl-6,8-~
difluoro-5-methyl-1,4-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-Methyl-l-piperazinyl)-1l-(4~fluoro-
phenyl)-6~-fluoro-5-methyl-1l,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-methjl-l,4-dihydro-4-oxoquinoline-3-carboxylic acid, m.p.
239-240.5°C (dec.), white powder (recrystallized from
ethanol)

77) 7-(1-Piperazinyl)-l-cyclopropyl-6,8-difluoro-
S-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-5-ethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 146-147°C, white powder (recrystallized from
dimethylformamide - ethanol - diethyl ether)

79) 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6,8-

difluoro-5-ethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
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dimethylformamide)

80) 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6,8-
difluoro-5-ethyl-l,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 164-165°C, white powder (recrystallized from
ethanol)

81) 3S8(~)-10-(4-Methyl-l-piperazinyl)-9-fluoro-
3,8-dimethyl-7-oxo-7H-pyrido{l,2,3-del(1l,4]1benzoxazine-6-
carboxylic acid, m.p. 235-236.5°C (dec.), colorless prisms
(recrystallized from ethanol), [u]gs = =-125.9° (C=0.21,
chloroform)

82) 7-(4-Methyl-l-piperazinyl)-1l-(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-(3-Amino-l-pyrrolidinyl)-1-(2,4-~difluoro-
phenyl)-6-fluoro-5-methyl~-1l,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-butoxycarbonylanino-4-

methyl-l-pyrrolidinyl)-l-cyclopropyl-6~fluoro-5S-methyl-1,4-
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dihydro-4-oxoquinoline-3-carboxylic acid (trans form) (120
mg), ethanol (4 ml) and 10 % hydrochloric acid (4 ml) is
refluxed for 30 minutes. After concentrating, the obtained
residue is recrystallized from methanol - ethyl acetate to
give 7—(3—amino—4—methy1-1-pyrrolidinyl)-1—cyclopropyl-6—
fluoro—s-methylwl,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-methy1—1-pyrrolidinyl)—l-cyclo—
propyl-6é-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid hydrochloridé (cis form), m.p. 280-284°C
(dec.), pale yellow powder (recrystallized from ethanol)

2) 7-(3-Ethylaminomethyl-l-pyrrolidinyl)-1-
cyclopropyl—s—fluoro—s—methyl—l,4-dihydro—4—oxoquinoline—3—
carboxylic acid hydrochloride, m.p. 236-239°C, pale yellow
powder (recrystallized from ethanol)

3) 7-(3-Methylamino-l-pyrrolidinyl)-l-cyclo-
propyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid, m.p. 194-197°C, white powder
(recrystallized from dimethylformamide)

4) 7-(3-Methylamino-l-pyrrolidinyl)-1-
cyclopropyl-ﬁ,B-difluoro-s—methyl-l,4-dihydro-4-oxo—
quinoline-3-carboxylic acid monohydrochloride, m.p. 215~

219°C, white powder (recrystallized from ethanol)
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cyclopropyl-6,8-difluoro-5-methyl=-1,4-dihydro-4-oxo-
quinoline-3-carboxylic acid monohydrochloride, m.p. 221~

223°C, white powder (recrystallized from ethanol)

6) 7-(3-Aminomethyl-l-pyrrolidinyl)-1-
cyclopropyl-6,8-difluoro-5-methyl-1,4-dihydro~4-oxo-
quinoline-3-carboxylic acid

- 7) 7-(3-Amino-~4-methyl-1-pyrrolidinyl)-l-cyclo-
propyl-6,8-difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid monohydrochloride (cis form), m.p. 209-
213°C, pale yellow powder (recrystallized from ethanol)

8) 7-(3-Amino-4-methyl-l-pyrrolidiny)-l-cyclo-
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-S-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~-l,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-1l,4-dihydro-4-oxoquinoline-3-carboxylic
acid, m.p. 164-165°C, white powder (recrystallized from

ethanol)
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To a solution of 7-(l-piperazinyl)-l-cyclopropyl-
6-fluoro-5-methyl-1l,4-dihydro-4-oxoquinoline-3-carboxylic
acid (40 mg) in 5 % sodium hydroxide (2 ml) is added acetic
anhydride (0.1 ml) at room temperature. After the mixture
is made acidic with dilute hydrochloric acid, the resultant
is extracted with dichloromethane and the ‘extract is dried

,) over magnesium sulfate. After concentrating, the obtained
residue is recrystallized from ethanol to 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 Example 7 is repeated to give 7-(4-acetyl-l-piperazinyl)-
l-cyclopropyl-6,8—~difluoro~-5-methyl-1l,4-dihydro-4-
oxogquinoline-3-carboxylic acid.

Example 8

~ To a solution of 7-(4-benzyl-l-piperazinyl)-1-
cyclopropyl-6-fluoro-5,8-dimethyl-1,4-dihydro-4-oxo-
quinoline-3-carboxylic acid (150 mg) in etﬁanol (20 ml) is
added 10 % Pd-C (50 mg) and the catalytic reduction is
carried out at 70°C under atomospheric pressure. After
filtering off the 10 % Pd-C, the filtrate is concentrated.
The residue is recrystallized from dimethylformamide to give
7-(1-piperazinyl)-l-cyclopropyl-6-fluoro-5,8-dimethyl-1,4-

dihydro-4-oxoquinoline~3-carboxylic acid (64 mg), m.p. 185~
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187°C, as pale yellow needles.
Starting from suitable materials, the procedure of
Example 8 is repeated to give 7-(3-methyl-~l-piperazinyl)-1-
_cyclopropyl-6-fluoro-5,8-dimethyl-1,4-dihydro-4-~
oxoquinoline-3-carboxylic acid.
Example 9
The procedures of Example 1 are repeated, via
\w) diethyl (N-gyclopropyl-N-[3-(3-ethoxycarbonylamino-1-
pyrrolidinyl)-4-fluoro-2,5-dimethyl-6-nitrophenyl]-
aminomethylene]malonate as an intermediate compound, to give
ethyl 7-(3-ethoxycarbonylamino-l-pyrrolidinyl)-1-
cyclopropyl-6-fluoro-5,8-dimethyl-1,4-dihydro~4-oxo-
quinoline-3-carboxylate.
lg-NMR (CDCl4) sppm: 0.7-0.9 (2H, m), 1.0-1.2 (2H,
m), 1.39 (3H, t, J=7.1 Hz), 1.40 (3H, t, J=7.1 Hz), 2.1-2.4
(2, m), 2.50 (3H, s), 2.75 (3H, 4, 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-2,5~-dimethyl-6-nitrophenyl Jaminomethylene]malonate as
an intermediate compound, to give ethyl 7-(4-benzyl-1-
piperazinyl)-l-cyclopropyl-6-£fluoro-5,8-dimethyl-1,4-

dihydro-4-oxoquinoline-3~carboxylate.

lu-NMR (CDCl,) 6ppm: 0.6-0.8 (2H, m), 1.0-1.2 (2H,
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m), 1.39 (3H, t, J=7.1 Hz), 2.58 (3H, s), 2.4-2.7 (4H, br),
2.74 (3H, d, J=3.0 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)

Example 11 -

The procedure of Example 1 is repeated, via [N-
cyclopropyl-N-{3-(4-benzyl-3-methyl-l-piperazinyl)-4-fluoro-

KJ/ 2,5-dimethyl-6-nitrophenyl Jaminomethylene Jmalonate as an

intermediate compound, to give ethyl 7-(4~benzyl-3-methyl-1-
piperazinyl)-l-cyclopropyl-6-fluoro-5,8-dimethyl-1,4-
dihydro-4~oxoquinoline-3-carboxylate, m.p. 128-129°C, as
pale yellow powder.

Example 12

To ethyl 7-(3-ethoxycarbonylamino-l-pyrrolidinyl)-
l1-cyclopropyl-6-fluoro-5,8~-dimethyl-1,4-dihydro-4-
oxoquinoline—3-carﬁoxylate (130 mg) is added 5 % aqueous
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 is added diethyl ether and the -precipitated crystals
are filtered to give 7-(3-amino-l-pyrrolidinyl)-1-
cyclopropyl-6-fluoro-5,8-dimethyl-1,4~-dihydro-4-oxo-
quinoline-3-carboxylic acid (30 mg), m.p. 96-98°C, as pale

yellow needles.
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malonate as an intermediate compound, to give ethyl 7-(4-
methyl-l-piperazinyl)-l-cyclopropyl-6-fluoro-5-chloro-8-
methyl-1,4-dihydro-4-oxoquinoline-3~carboxylate, m.p. 175-

i;) 177°C, as yellow crystals.

Example 14

To a solution of l-cyclopropyl-6-£fluoro-7-bromo-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 l-cyclopropyl-6-fluoro-7-(4-
oxo-l-piperidinyl)-5-methyl-1,4-dihydro-4-oxoquinoline-3-

— carboxylic acid (230 mg).
Elementary Analysis for C;gH;gN,O4F

Calcd. (%): C, 63.68; H, 5.34; N, 7.82

Found (%): C, 63.58; H, 5.39; N, 7.72

Experiment (Antimicrobial activity in vitro)

The antimicrobial activity of the test compounds
as mentioned below was tested by measuring minimum
inhibitory concentration (MIC) by the serial dilution method

on agar plate (cf. Chemotherapy, 22, 1126-1128 (1974)]. The



10m LBy 10% () - @@L0%&' () -2, 10%&' ()-04109%& ()-, @: 10%& ()-! 3l $T&LO%& () -

()*

+3abCl~ 10m , 109& ()-  109& ()- @109 ()-10%& ()- 10 10 108109%& ()- NaBbCl
10m, 109 ()-'y (1096 Sj & ()-m 109%& ()- @O%& ()-, 109%& ()- 109%& () - UJEbC!

10mM @$@0%: ()-@I 10% ()- s10%&' ()- @O%& ()-,, 10%& ()-
s10%& () - #i =aBbCl

10m f 0109& () -. S109& () - S& & 109& () - Ft AEB0%& ()-!Y $109%& () - &ELOYE () - =Mkm

bCl 10m L109%Z& ()- 10 10

10f 7@ 0% () - SBMLOY%E () - F4 109& () - fy2S10%& () - 5Et dEnbC

10m - 109Z& () - S3109Z&' ()- 109@& () SLS109Z& ()-SI S 109%&& ()-
, 109Z& () - +YaBnbCl 10m y! 109@& (

0 Bl e i oet

O%Z&f() "10&@£&£)mﬁ o dFmyEo 100 folds dilution).
10m , 810%Z& ()-, 610%Z& () -4, 10%Z&f() 210%Z&f() , 110%Z& () - @iLlOWZ&T()
AI{bCI results are shown in Table 1.

[Test compounds]:

l. 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

N 2. 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-s-methyl—l,4-dihydro—4-oxoquinoline—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)-1l-cyclopropyl-6-
fluoro-5-methyl-1l,4-dihydro-4-oxoquinoline-3-carboxylic acid

5. 7-(3-Methyl-l-piperdzinyl)-l-cyclopropyl-6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3~-carboxylic acid

6. 7-(3-Aminomethyl-l-pyrrolidinyl)-l-cyclo-
propyl-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-

N 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-
1l,4-dihydro-4-oxoquinoline-3-carboxylic acid

9. 7-(3-Ethylaminomethyl-l-pyrrolidinyl)-1-
cyclopropyl-6-fluoro-S-methyl-1l,4-dihydro-4-oxoquinoline-3-

carboxylic acid hydrochloride

. >?7@
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10. 7-(1,4-Diazabicyclo(4,3,0])nonan-4-yl)-1-
cyclopropyl-6-fluoro-5-methyl-1l,4~-dihydro—~4~oxoquinoline-3-
carboxylic acid

11. 7-(4-Hydroxy-l-piperidinyl)-l-cyclopropyl-6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

12. 7-(4-Fluoro-l-piperidinyl)-l-cyclopropyl-6-
fluoro-5-methyl-1l,4¢-dihydro-4-oxoquinoline-3-carboxylic aciad

A13. 7-(3-Amino-4-methyl-l-pyrrolidinyl)-1-
cyclopropyl-G-f1uoro—5—methy1-1,4-Qihydro~4-oxoquinoline-3—
carboxylic acid (cis form)

14. 7-(4-Acetyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-S5-methyl-1l,4-dihydro-4-oxoquinoline-~3-carboxylic acid

15. 7-(3-Methylamino-l-pyrrolidinyl)-l~cyclo-
propyl—?—fluoro-s-methyl—l,4—dihydro—4-oxoquinoline—3—
carboxylic acid

16. 7-(l1-Piperazinyl)-l-cyclopropyl-6-fluoro-5,8-
dimethyl-1,4~-dihydro-4-oxoquinoline-3-carboxylic acid

17. 7-(3-Amino-1l-pyrrolidinyl)-l-cyclopropyl—-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

18. 7-(3-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4~-dihydro~4-oxoquinoline-3~-carboxylic
acid

19. 7-(1-Piperazinyl)-l-cyclopropyl-6,8-difluoro-

5-methyl-1,4-dihydro-4-oxoguinoline-3-carboxylic acid
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21. 7-(3~Methyl-l-piperazinyl)-l-cyclopropyl-6,8-

difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic

acid
22, 7-(3-Amino-l-pyrrolidinyl)-l-cyclopropyl-6,8-
Ci} difluoro-5-methyl-1,4-dihydro-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-(1,4-Diazabicyclo(4,3,0]lnonan-4-yl)-1-~
cyclopropyl-6,8-difluoro-5S-methyl=1,4-dihydro-4-
oxoquinoline-3-carboxylic acid

25. 7-Morpholino-l-cyclopropyl-6,8-difluoro-5-

B methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

'») 26. 7-(4-Hydroxy-l-piperizinyl)-l-cyclopropyl-
6,8-difluoro-5S-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid

27. 7-(4-Fluoro-l-piperidinyl)-1l-cyclopropyl-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

28. 7-(3-t-Butoxycarbonylamino-4-methyl-1-
pyrrolidinyl)-l-cyclopropyl-6,8-difluoro-5-methyl-1,4-

dihydro-4-oxoquinoline-3-carboxylic acid (trans form)
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29. 7-(3-Methylamino-l-pyrrolidinyl)-l-cyclo-
propyl-6,8-difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid monohydrochloride

30. 7-(3-Ethylaminomethyl-l-pyrrolidinyl)-1-
cyclopropyl=~6,8~-difluoro-S-methyl-1,4-dihydro-4-oxo-
quinoline-3-carboxylic acid monohydrochloride

31. 7-(3-Amino-4-methyl-l-pyrrolidinyl)-1-cyclo-

(tJ propyl-6,8-difluoro-5S-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid monohydrochloride (trans form)

32. 7-(3-Amino-4-methyl-l-pyrrolidinyl)-l-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—3—carboxylic
acid

34, 7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-8-chloro-5-methyl-1,4-dihydro~4-oxoquinoline~3-

‘:) carboxylic acid

35. 7-(l-Piperazinyl)-l-cyclopropyl-6-£fluoro-8-
chloro-~5~methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

36. 7-(3-Amino-1-pyrrolidinyl)-l-cyclopropyl—-6-
fluoro—-8-chloro-5-methyl-1,4-dihydro-4-oxoquinoline-3-
carboxylic acid

37. 7-(1-Piperazinyl)-1-(2,4-difluorophenyl)-6,8-
difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic

acid
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38. 7-(4-Methyl-l-piperazinyl)-1-(2,4-difluoro-
phenyl)-6,8-difluoro-5-methyl-1,4-dihydro-4~oxoquinoline-3-
carboxylic acid

39. 7-(1-Piperazinyl)-l-(4-hydroxyphenyl)-6,8-
difluoro-S5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid

40. 7—(4—Methyl-l-piperaziny1)~1—(4;hydroxy—

;) phenyl)-6,8-difluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3~
carboxylic acid

41. 7-(l1-Piperazinyl)-l-ethyl-6,8-difluoro-5-
methyl-1,4~dihydro-4-oxoquinoline~3~-carboxylic acid

42, 7-(l1-Piperazinyl)-l-(4-fluorophenyl)-6-
fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid

43. 7-(3-Amino-l-pyrrolidinyl)-1-(4-
fluorophenyl)-6-fluoro-5-methyl-1,4-dihydro-4~oxoquinoline-
3-carboxylic acid hydrochloride

44. 7-(1-Piperazinyl)-1l-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-1l,4-dihydro—-4-oxoquinoline-
3-carboxylic acid

46. 3S (-)-10-(4-Methyl-l-piperazinyl)-9-fluocro-
3,8-dimethyl-7~oxo-7H-pyrido[l,2,3-de]{1l,4])benzoxazine-6-
carboxylic acid

47. 7-(4-Methyl-l-piperazinyl)-1-(2,4-difluoro-
phenyl)~-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline-3-

carboxylic acid
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- 48. 7-(l-Piperazinyl)-1-(2,4-difluorophenyl)-6-
fluoro-5-methyl-1l,4-dihydro-4-oxoquinoline-3~-carboxylic acid
hydrochloride

49. 7~(3-Amino-l-pyrrolidinyl)-1-(2,4-difluoro-
phenyl)-6-fluoro-5-methyl-1,4-dihydro-4-oxoquinoline~3-
carboxylic acid hydrochloride

) *  [Test microorganisms]:
( A

B: Staphylococcus aeruginosa E-2

: - Staphylococcus aureus FDA 209P
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Table 1
Test compounds Microorganisms
A B
1 0.049 0.78
2 0.195 0.78
3 ' 0.098 0.39
) ! 4 ' 0.098 | 0.39
Z 5 0.098 : 0.39
6 0.098 1,56
7 0.195 0.78
8 0.098 -
9 0.195 -
10 0.049 0.78
11 0.049 -
12 0.098 -
13 0.195 0.78
) 14 0.098 -
- 15 0.098 0.78
16 0.098 0.78
17 0.0469 0.39
18 0.098 0.78
| 19 0.098 | 0.39
20 0.008 0.78
21 0.098 0.39

- to be continued -
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Table 1 {Continue)

Test compounds Microorganisms
A B

22 0.024 0.39

23 0.024 -

24 0.098 0.78

) 25 0.024 . -
w 26 0.012 -
i 27 ; 0.098 5 -
28 0.195 -

29 0.195 0.78

30 0.098 -

31 0.195 ' 0.78

32 0.098 0.39

33 0.024 -

34 0.098 ‘ -

35 0.049 0.39

36 0.049 0.39

37 0.098 0.78

38 0.195 ! 1.56

39 I 0.195 : 0.39

40 § 0.098 | 0.78

41 é 0.39 E 1.56

42 { 0.049 g 0.39

- to be continued -
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Table 1 {Continue)

Test compounds Microorganisms
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)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxo

quinoline-3-carboxylic acid 200 mg
Glucose 250 mg
Distilled water for injection g.s.

Totally S ml

7-(4~-Methyl-l-piperazinyl)-l-cyclopropyl-6-£fluoro-
5,8-dimethyl-1,4-dihydro-4-oxoquinoline-3-carboxylic acid
and glucose are dissolved in distilled water for injection,
and the solution is added to a 5 ml ampoule, which is purged
with nitrogen gas and then subjected to sterilization at

121°C for 15 minutes to give an injection preparation.
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Preparation 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

guinoline-3-carboxylic acid 100 g
Avicel (tradename of microcrystalline cellulose,

,) manufactured by Asahi Chemical Industry

L .Co., Ltd., Japan) 40 g
Corn starch 30 g
Magnesium stearate ) 2 g

TC~5 (tradename of hydroxypropyl methylcellulose,
manufactured by The Shin-Etsu Chemical Co.,

Ltd., Japan) i0 g
Polyethylene glycol 6000 3 g
Castor o0il 40 g
Ethanol 40 ¢

7-(4-Methyl-l1-piperazinyl)-l-cyclopropyl-6-£fluoro-
5,8-dimethyl-1,4-dihydro-4-oxoquinoline-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 Kikusui
Seisakusho Co., Ltd., Japan). The tablets thus obtained are
.coated with a f£ilm 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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Ccomponents _Amount

7-(4-Methyl-l-piperazinyl)-l-cyclopropyl-6-
fluoro-5,8-dimethyl-1,4-dihydro-4-oxo-

quioline-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 mixture is heated until it becomes liquid. The mixture

is stirred until it is solidified to give an ointment.
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wherein X is a halogen atom, and R¥, R?}, RY, G and E are

selected from the group consisting of the following (a) to
(e):

(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 unsaturated heterocyclic group which may be substituted;
G is a group of the formula:

0 RS 6
n - § COOR
—C~-CH —C—Q

\c00R6 CH—R? o
ﬂ COOR6 t ]

._C_l(
AN~ NHR! ;E is a halogen atom, wherein R® is a
group of the formula: -CORY@(R! is a lower alkyl group) or a
group of the formula: -COOR (RM 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 which may be substituted by
1 to 3 of substituents selected from the group consisting of
a lower alkyl group and a halogen atom, 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 group on phenyl ring, a lower alkyl group
which may be substituted by a halogen atom, a lower
alkanoyloxy group or a hydroxy group, a lower alkenyl group,
or a thienyl group:
(b) R! is a hydrogen atom, R* is a lower alkyl
group; R¥ is a halogen atom or a 5- to 9-membered saturated
or unsaturated heterocyclic group which may be substituted;

G is a nitro group; E is a halogen atom, a group of the
formula: -NH-R!,
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3. A compound according to claim 1, which is a
member selected from the group consisting of

2-methylthiomethyl-3,4,6-trifluoroaniline;
2-methyl-3,4,6-trifluorocaniline;
2-methyl-3,4,6-thifluorobenzolic acid
diethyl 2-methyl-3,4,6-tirfluorobenzoylmalonate;
eéhyl 2-(2-methyl-3,4,6-trifluorobenzoyl) -3-
ethoxyacrylate; '
ethyl 2—(2-methy1—3,4,6-trif1uofobenzoyl)—3—
cyclopropylaminoacrylate;
2-methyl-3-fluoro-4,6-dibromobenzoic acid;
diethyl 4,6-dibromo-3-fluoro-2-methylbenzoylmalonate;
ethyl 2-(4,6-dibromo-3-fluoro-2-methybenyxol) -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.

4 . The compound according to claim 1, which is
2-methyl-3-fluoro-4, 6-dibromobenzoic acid

5 . The compound according to claim 1, which is
diethyl 4,6-dibromo-3-fluoro-2-methylbenoylmalonate.

6 . The compound according to claim 1, which is
ethyl 2-(4,6-dibromo-3-fluocro-2-methylbenzoyl) -3-
ethoxyacrylate.

7

The compound according to claim 1, which is
ethyl 2-{(4,6-dibromo-3-fluoro-2-methylbenzoyl) -3-
cyclopropylaminocacrylate.
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Rl o 3\ or an amino group,
wherein R! is a cyclopropyl group which may be substituted by
1 to 3 of substituents selected from the group consisting of
a lower alkyl group and a halogen atom, 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 group on phenyl ring, a lower alkyl grop which

may be substituted by a halogen atom, a lower alkanoyloxy

group or a hydroxy group, a lower alkenyl group, or a
thienyl group, R?», R?»’, R?»® are each a lower alkyl group:

(é) .R’ is a hydrogen atom, R' is a lower alkyl
group; R? is a halogen atom; G is a carboxyl group and E is
a halogen atom:

(d) R® is a hydrogen atom, R!' is a group of the
formula: -CH,R** (R* is a hydrogen atom or a lower alkyl
group), R* is a halogen atom or a 5- to 9-membered saturated
or unsaturated heterocyclic ring which may‘be substituted;

G is a hydrogen atom or a nitro group and E is a halogen
atom; or

(e) R} is a hydrogen atom, R* is a group of the
formula: -CH,R?® or -CH(R?®)SR?! (R?*° is a hydrogen atom or a
lower alkyl group, and R?!' is a lower alkyl group); Rzlis a halogen
atom or a 5- to 9-membered saturated or unsaturated

heterocyclic group which may be substituted; G is an amino
group and E is a halogoen atom.




