Description ANTI ACI D- FAST BACTERI AL AGENT CONTAI NI NG PYRI DONECARBOXYLI C
ACI DS AS ACTI VE | NGREDI ENT Techni cal Field The present invention relates to

an anti acid- fast bacterial agent containing, as the mmm” ient, a
pyri donecarboxylic acid derivative, a pharnaceutically M,MMMFsaI t

t hereof, or a hydrate thereof, which shows excellent antibagisewial activity
agai nst Mycobacterium tubercul osis and atypi cal acid-fast bacteria.
Background of the Invention Even in recent years, a Mg o rm.

t ubercul osi s-i nfected di sease (@é;&{%{%nref erred to?lmmﬂl@mwmm%i s) is
one of extrenely serious diseases In e world. The progre e
treatment of tuberculosis was started with the di scovery &%t reptonycin
(SM, and then antitubercul ous action of p-amnosalicylic acid (PAS),
isoniazid (INH) agn i f icin (RFP s found. By__conbined use thereof,
nost of tubercul lﬁgﬁﬁs&‘gﬁ e%&%#&h@?m?e? TAININGhced countries
succeeded in raﬁi d decrease of tuberculosis from 1950s. However, |ately,

with the preval® QIEGARBOEN IS | MrIDS (A ACTT VR | SNGREDIENT dl v i ncreased

in Africa and Southeast Asia, and the spread of nultidrug resistant

Technical Field

The present invention relates to an anti acid-
fast bacterial agent containing, as the active ingredient,
a pyridonecarboxylic acid derivative, a pharmaceutically
acceptable salt thereof, or a hydrate thereof, which
shows excellent antibacterial activity against
Mycobacterium tuberculosis and atypical acid-fast

bacteria.

Background of the Invention

Even in recent years, a Mycobacterium
tuberculosis-infected disease (hereinafter referred to as
tuberculosis) is one of extremely serious diseases in the
world. The progress of the treatment of tuberculosis was
started with the discovery of streptomycin (SM), and then
antituberculous action of p-aminosalicylic acid (PAS),
isoniazid (INH) and rifampicin (RFP) was found. By
combined use thereof, most of tuberculosis became
treatable and therefore, advanced countries succeeded in

rapid decrease of tuberculosis from 1950s. However,



tubercul osis has been reported in Japan and USA. In addition, patients of
I nfectious di seases caused by atypical acid-fast bacteria, especially
Mycobacterium aviumintracellulare conplex (M aviumintracellul are
conplex: MAC) tend to increase year by year. Chenotherapeutic agents
currently used for tuberculosis or atypical acid-fast bacterial diseases
I ncl ude RFP, INH, SM PAS, ethanbutol (EB), kananycin (KM, ethionam de
(ETH), pyrazinam de (PZA), envionycin (EVM, capreonycin (CPRV,

cycl oserine (CS), prothlonanlde (PTH) V|onyC|n (VN@ and the I|ke and

t hese ph#& ut widih ddwenRreva epseof IRIV SREFLiOR yphar macy. However,

| nouf {1 cltBRe R TS améfﬁf{'vme”esesg?{'%d Mriedendei crant

bact t I t ki dpe t Und
such of r SEEREe “355‘3%“ cr e e, Hrgpad of AN west AERE: Nt ot ous.
di b I d t dth f t I
desired LEPRFRASAY? B iegera'rr”eéﬁar%# A FraiF St cn 1o
excel | et 4o 300 DIGHIdls AP 13040 ich XU Rl Sod L1858 by o1 StaNCE. 2 AN

obj ect o nVe tion s to pro
atypical acid-fast bacteria, especially Mycobacterium

avium-intracellulare complex (M. avium-intracellulare
complex: MAC) tend to increase year by year.

Chemotherapeutic agents currently used for
tuberculosis or atypical acid-fast bacterial diseases
include RFP, INH, SM, PAS, ethambutol (EB), kanamycin
(KM) , ethionamide (ETH), pyrazinamide (PZA), enviomycin
(EVM) , capreomycin (CPRM), cycloserine (CS),
prothionamide (PTH), viomycin (VM), and the like, and
these pharmaceutical agents are generally used at
polypharmacy.

However, they exhibit unsatisfactory
effectiveness and safety, for example, insufficient
antibacterial activity against multidrug resistant
Mycobacterium tuberculosis and toxicity toward lever,
kidney, etc.

Under such circumstances, there is anxiety that
pathology of these infectious diseases becomes complex
and intractable, and therefore, it is strongly desired to
promptly develop an effective therapeutic agent which is .

\

excellent in antibacterial activity and exhibits no cross

resistance.



pyri donecar boxylic acid which shows excellent antibacterial activity

agai nst Mycobacteriumtubercul osis and atypical acid-fast bacteria and
exhi bits good pharmacokinetics and safety. Prior patent applications,
which is directed to pyridonecarboxylic acid-type synthetic antibacteri al
agents, all describe pharnmaceutical agents agai nst so- called general
bacteria such as G amnegative and G am positive bacteria but they
describe no action against acid-fast bacteria. Disclosure of the Invention
The present inventors have extensively examned in order to provide
conmpounds whi ch Aavebiegt ofnithieadnventiianctiis/ite rrptide aci d-f ast
bacteria such as cobacterium tubercul osis and atypical acid-fast
bact er i aP¥nddpaegpyboxyddic agid whighoshowss exqedd@nt they have found
that a pyridonecarbhoxylic acid represented_by the follqw ng general

formul a RfFiRactgsdal amtiyicyemoaingh Myasp T fukerctoigtieria

and thus gcc l.i shed the _inveantion. Nanely, the.nvention relates to an
anti aci@® fégg‘BB& ePCAR~458 g@&%ﬁ‘ﬁ"ﬁ ﬁd‘% Qﬁifesent ed by the
foIIomnnﬁaggggégk?kgggﬁla §%>ba%e%§ht thereof, or a hydrate thereof as an

active i
Prior patent applications, which is directed to

pyridonecarboxylic acid-type synthetic antibacterial
agents, all describe pharmaceutical agents against so-
called general bacteria such as Gram-negative and Gram-
positive bacteria but they describe no action against

acid-fast bacteria.

Disclosure of the Invention

The present inventors have extensively examined
in order to provide compounds which have high
antibacterial activity against acid-fast bacteria such as
Mycobacterium tuberculosis and atypical acid-fast
bacteria and is also excellent in safety. As a result,
they have found that a pyridonecarboxylic acid
represented by the following general formula (1) has good
antibacterial activity against acid-fast bacteria, and
thus accomplished the invention.

Namely, the invention relates to an anti acid-
fast bacterial agent containing a compound represented by
the following general formula (1), a salt thereof, or a

hydrate thereof as an active ingredient.



X\~A37 i A~ Az RZ Z Rl (1) [wherein, Rl represents an al kyl group having
1 to 6 carbon atons, an al kenyl group having 2 to 6 carbon atons, a
hal ogenoal kyl group having 1 to 6 carbon atons, a cyclic al kyl group having
3 to 6 carbon atonms which may have substituent(s), an aryl group having 6
to 10 carbon atons which may have substituent(s), a heteroaryl group
whi ch may have substituent(s) (the group being a 5- or 6- nenbered ring and
containing 1 to 4 heteroatons optionally selected fromnitrogen atom
oxygen atom and sulfur atom, an al koxy group having 1 to 6 carbon atons,
or an al kyl am no group having 1l;to 6 carbon atons, R2 represents hydrogen
atom or an al kyl thi o group havfing 10 to 6 carbon atons, the Rl and R2 may
be combined so as to formla cyglic Ustryspgre with including a part of the
nmot her nucl eus, and the ri rniA%on In a sulfur atomas a ring-
constituting atom, and furthper, ﬁhe ing may haye)an al kyl group having 1
Az
| 1

to 6 carbon atons as a SE ‘\k ﬁapresents hydr ogen atom am no
group, thiol group, a
R

[wherein, R' represents an alkyl group having 1 to 6
carbon atoms, an alkenyl group having 2 to 6 carbon atoms,
a halogenoalkyl group having 1 to 6 carbon atoms, a
cyclic alkyl group having 3 to 6 carbon atoms which may
have substituent(s), an aryl group having 6 to 10 carbon
atoms which may have substituent(s), a heteroaryl group
which may have substituent(s) (the group being a 5- or 6-
membered ring and containing 1 to 4 heterocatoms
optionally selected from nitrogen atom, oxygen atom, and
sulfur atom), an alkoxy group having 1 to 6 carbon atoms,
or an alkylamino group having 1 to 6 carbon atoms,
R’ represents hydrogen atom or an alkylthio group having 1
to 6 carbon atoms,
the R!' and R’ may be combined so as to form a cyclic
structure with including a part of the mother nucleus,
and the ring may contain a sulfur atom as a ring-
constituting atom,, and further, the ring may have an
alkyl group having 1 to 6 carbon atoms as a
substituent.
R® represents hydrogen atom, amino group, thiol group, a
halogenomethyl group, an alkyl group having 1 to 6 carbon

atoms, an alkenyl group having 2 to 6 carbon atoms, an



hal ogenonet hyl group, an al kyl group having 1 to 6 carbon atons, an

al kenyl group having 2 to 6 carbon atons, an | al kynyl group having 2 to 6
carbon atons, or an al koxy group having 1 to 6 carbon atons, anong them
the ami no group may have one or nore groups selected fromfornyl group, an
al kyl group having 1 to 6 carbon atons, and an acyl group having 2 to 5
carbon atons as substituent(s). Al represents nitrogen atomor a parti al
structure represented by the formula (2) (2) (wherein, X2 represents
hydrogen atom _ami no group, a_ hal ogen atom cyano group, a hal ogenonet hyl
group, adlk¥n¥dedsREPhBRY1HM0dp toa® SaTRCOngAdERha\RTPN 3k ar bon at ons,
an al kenyl group having 2 to 6 carbon atons, an al kynyl group having 2 to
6 car bond&PBRshayingnl3tRofy cagPeRy a%9MShg 1 to 6 carbon atons, anong them
the am no group nmay_have qQne or. nore roups selected fromfornyl group, an
al kyl group 3FQRSHFPEM/o the AP SRAHP %ﬁﬂ%"%c@/‘?eg‘?ﬁdﬁﬁ%vi ng 2to5
carbon atons _as substi.tu ntéé? ftsgther, the X2 and i}gqe%above Rl may be
conbi ned so §§°qﬂ§'ﬁﬁﬁﬂc < Hom ?ﬁﬂ**MQfﬁﬂquﬁ?uﬁ ggEPB%rt of the

mot her nucl ey ;and 1t e Td RQ AUS U JBY arf AP g LSYSCRaPLRP Nitrogen
atom or sul f'ur "atom as
2 to 5 carbon atoms as substituent(s).
at represents nitrogen atom or a partial structure

represented by the formula (2)

Y o

X

(wherein, X? represents hydrogen atom, amino group, a
halogen atom, cyano group, a halogenomethyl group, a
halogenomethoxy group, an alkyl group having 1 to 6
carbon atoms, an alkenyl group having 2 to 6 carbon atoms,
an alkynfl group having 2 to 6 carbon atoms, or an alkoxy
group having 1 to 6 carbon atoms,
among them, the amino group may have one or more
groups selected from formyl group, an alkyl group
having 1 to 6 carbon atoms, and an acyl group having
2 to 5 carbon atoms as substituent(s);
further, the X° and the above R! may be combined so as
to form a cyclic structure with including a part of
the mother nucleus, and the ring thus formed may
contain oxygen atom, nitrogen atom, or sulfur atom as
a ring-constituting atom, and moreover, the ring may

have an alkyl group having 1 to 6 carbon atoms or a




a ring-constituting atom and noreover, the ring may have an al kyl group
having 1 to 6 carbon atons or a hal ogenoal kyl group having 1 to 6 carbon
atons as a substituent). A2 and A3 each represents nitrogen atom or carbon
atom and A, A2 and A3 forma partial structure or a partial structure
together with the carbon atons which are conbined therewith. X1 represents
a hal ogen atom hydrogen atom or amino group, Y represents hydrogen atom
phenyl group, acetoxynethyl group, pival oyl oxynethyl group, ethoxycarbonyl
group, choline group,_dinmethylani noethyl group, 5-indanyl group,

pht hal i di nyl hplrgenealkwyl KgFroup ohaving. }j gszoﬁ- gaybpat RfFemsgASuR,

3- acet oxy- 2- oxobutyl group, an al kyl group having 1 to 6 carbon atons, an
al koxynet hyl HREFEEEAWY- 2 to 7 carbon atoms, or a phenylal kyl group
which is _constityted by an al kyl ene group having 1 to 6 carbon atons and
pheny!  gRGUBRAZA TR HPRTaSABFBCHLEFCIeR BHER B GAEBPR. R

het erocyclic substitu 3 and the heterpcyclic, _substituent is saturated,
parti al | f"sd;lbur’a?‘eda’b‘sniu %r%t%?%ﬁaef %’é@u%glﬁfﬁi n one or nore

het eroatons sel ected fromthe group consisting of nitrogen atom oxygen
atom and sulfur atom and further, may forma

or a partial structure

together with the carbon atoms which are combined
therewith.

X! represents a halogen atom, hydrogen atom, or amino
group,

Y represents hydrogen atom, phenyl group, acetoxymethyl
group, pivaloyloxymethyl group, ethoxycarbonyl group,
choline group, dimethylaminocethyl group, 5-indanyl group,
phthalidinyl group, a 5-alkyl-2-oxo-1,3-dioxol-4-ylmethyl
group, 3-acetoxy-2-oxobutyl group, an alkyl group having
1l to 6 carbon atoms, an alkoxymethyl group having 2 to 7
carbon atoms, or a phenylalkyl group which is constituted
by an alkylene group having 1 to 6 carbon atoms and
phenyl group,

Z represents a monocyclic, bicyeclic, or tricyclic



bi cyclo structure or a Spiro structure. Further, the heterocyclic
substituent may be substituted by one or nore groups selected fromthe
group consisting of a halogen atom am no group, hydroxyl group, carbanoyl
group, an al kyl group having 1 to 6 carbon atons, an al kyl am no group
having 1 to 6 carbon atons, an aryl group having 6 to 10 carbon atons, a
heteroaryl group (which is a 5- or 6-nenbered ring and contains 1 to 4
het eroat ons optionally selected fromnitrogen atom oxygen atom and

sul fur aton), an al koxy group having 1 to 6 carbon atons, an alkylthio
group habetgrecyslic sybsditents, anchAhyMeBR9FYS}#8p having 1 to 6
carbon atons, and an am noal kyl group having 1 to 6 %arbon atons, and the

al kyl gr GUPsE tIee ta ity ISAFRTAKP DT RAFFIAIGN AR HF2HPOWRT al koxy group,
Cyclic Srbatimasad GhenomaN SPTERE S (X MAES FERROREPRRT 6 11 om ¢ he
2 o, “aReAPESTS: ARt e HenyRL T B L RO PR e oup having 6
{920 oL ., AP SNALO Y U SV | Forka o o
atom  OXY 9613 QP ¥ dTa AiBo S dthlEd UeNt (S) .
Further, the heterocyclic substituent may be substituted
by one or more groups selected from the group consisting
of a halogen atom, amino group, hydroxyl group, carbamoyl
group, an alkyl group having 1 to 6 carbon atoms, an
alkylamino group having 1 to 6 carbon atoms, an aryl
group having 6 to 10 carbon atoms, a heteroaryl group
(which is a 5- or 6-membered ring and contains 1 to 4
hetercatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom), an alkoxy group having 1
to 6 carbon atoms, an alkylthio group having 1 to 6
carbon atoms, a halogenoalkyl group having 1 to 6 carbon
atoms, and an aminoalkyl group having 1 to 6 carbon atoms,
and
the alkyl group or the alkyl moiety of the alkylamino
group, alkoxy group, alkylthio group, halogenoalkyl
group, and aminoalkyl group may have a cyclic
structure,
further, may have one or more groups selected from
the group consisting of a halogen atom, an alkyl
group having 1 to 6 carbon atoms, an alkoxy group

having 1 to 6 carbon atoms, an aryl group having 6



The ami no noiety of the ami no group, am noal kyl group, and al kyl am no
group may have one or two al kyl groups having 1 to 6 carbon atons (the

al kyl group may have a cyclic structure, and may have one or nore groups
selected fromthe group consisting of hydroxyl group, a halogen atom an
al kylthio group having 1 to 6 carbon atons, and an al koxy group having 1
to 6 carbon atons as substituent(s))(when two al kyl groups are present,
they nmay be the sane or different) and the am no noiety nay be protected

by a protective rou t he above aryl ps and heteroa roups may
have one or nor guﬁSrEBPeEFeﬂsfrrGFﬁit ﬁe%@%&f ﬂsﬁﬁq"ﬁb {3% ‘g‘ hal ogen
atom hydroxyl grou thi ol _grou ro ni.tr.o cyano group,
car boxyl group, %%rgaﬁDyPrgFoﬂ eﬁﬁgkﬁan 8&% HW?? ¢ having 1 to
6 carbon atons, an, al ko roup.havi n ato an a k lthio
group having 1 t% %efafﬁéﬂ a98%§° H% ﬂé%ﬁé%ﬂé;é% St b%% i A5°27to 6
car bon at ons, an_ac enggggﬁ hgvangathg gt gsr lggn %rg}ttu%rh}ﬁsgheteroaryl

group (which is *y Aber & ng ana . cOnt AN t'er oat ons

optional ke 36aG! G4k o@ ttr}fég%l cggyoup :?r}ffi&lrfﬁdgﬁéﬁ ur atom as

substituent(s), these a k group, i0 group, 8
al koxycashanxllkgrlmma@eo AU m%n&r&yp&w@r@nﬁftﬁ@aﬁyl gr oup

(which is a 5- 6- menbered ring
having 1 to 6 carbon atoms (the alkyl group may have a
cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group, a
halogen atom, an alkylthio group having 1 to 6 carbon
atoms, and an alkoxy group having 1 to 6 carbon atoms as
substituent(s)) (when two alkyl groups are present, they
may be the same or different), and the amino moiety may
be protected by a protective group.
All the above aryl groups and heterocaryl groups may have
one or more groups selected from the group consisting of
a halogen atom, hydroxyl group, thiol group, amino group,
nitro group, cyano group, carboxyl group, carbamoyl group,
phenyl group, an alkyl group having 1 to 6 carbon atoms,
an alkoxy group having 1 to 6 carbon atoms, an alkylthio
group having 1 to 6 carbon atoms, an alkoxycarbonyl group
having 2 to 6 carbon atoms, an acyl group having 2 to §
carbon atoms, and a heterocaryl group (which is a 5- or 6-
membered ring and contains 1 to 4 heteroatoms optionally
selected from nitrogen atom, oxygen atom, and sulfur
atom) as substituent(s),

these alkyl group, alkoxy group, alkylthio group,



and contains 1 to 4 heteroatons optionally selected fromnitrogen atom
oxygen atom and sulfur atom) may have one or nore groups selected from
the group consisting of a hal ogen atom hydroxyl group, an al koxy group
having 1 to 6 carbon atons, and an alkylthio group having 1 to 6 carbon
atons as substituent(s), and further, the am no group may have one or two
groups selected fromthe group consisting of fornyl group, an al kyl group
having 1 to 6 carbon atonms, an acyl group having 2 to 5 carbon atons, and
an al koxycarbonyl group having 2 to 5 carbon atons as substituent(s).]
Furt her nor e, alkoxuaarhoninl rereiRs 2eVi BrorB) | BALRYL IKEURmt ARdci d- f ast
bacterial agent wherein the conpound, represented by the fornula (1) is a
conpound r eREEEHATY h\IAMP { BIBIAR NS 13r AmI aFRR-BEMPRESAGELBMI ng f or nul a
R3 01 COCY (wherein,, A,, Rl, R2, R3, X1, Y, and f are_the sanme as the
above def i ni AGhSCRtARSM | At heterorters  PRFiape{YuABIEPRePhe
conpound rep%%%ﬁ“éi é)gggmgééﬁfng£§ & ééo&,cgn Ogggfur atom) may

have one or more groups selected from the group

consisting of a halogen atom, hydroxyl group, an

alkoxy group having 1 to 6 carbon atoms, and an

alkylthio group having 1 to 6 carbon atoms as

substituent(s), and further, the amino group may have

one or two groups selected from the group consisting

of formyl group, an alkyl group having 1 to 6 carbon

atoms, an acyl group having 2 to 5 carbon atoms, and

an alkoxycarbonyl group having 2 to 5 carbon atoms as

substituent(s) .]

Furthermore, the invention relates to the
following.
The anti acid-fast bacterial agent wherein the

compound represented by the formula (1) is a compound

represented by the following formula

or the following formula



represented by the followng formula (wherein, Al, Rl, R2, R3, X1, Y, and Z
are the sane as the above definitions); The anti acid-fast bacterial agent
wherein Y is hydrogen atom The anti acid-fast bacterial agent wherein Rl
is an alkyl group having 1 to 6 carbon atons, a hal ogenoal kyl group
having 1 to 6 carbon atons, a cyclic alkyl group having 3 to 6 carbon
-atonms which may have substituent(s), or an aryl group having 6 to 10
carbon atoms which may have substituent(s); The anti acid-fast bacterial
agent wherein'"Rl and - 10 R2 may be conbined so as to forma cyclic
structure with including a part of the nother nucleus (the ring may
contain a sulfur atomas a ring- iYuting atom and further may have an
al kyl group having 1 to 6 cagrbon as bstituent); The anti

aci d-fast bacterial agent erst ydrogen atom am no group, or an
al kyl group having 1 to 6 carBon atons;|| The anti acid-fast bacterial agent
wherein Al is nitrogen ato? 1 i wructure represented by the
formula (2) ; (2) (wherein, X2 ré%res qts drogen atom a hal ogen atom a

R

(wherein, A, R}, R?, R?, X!, ¥, and Z are the same as the
above definitions);

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a compound

represented by the following formula

(wherein, Al, Rl, R2, R3, Xl, Y, and Z are the same as the
above definitions);

The anti acid-fast bacterial agent wherein Y is
hydrogen atom;

The anti acid-fast bacterial agent wherein R! is
an alkyl group having 1 to 6 carbon atoms, a
halogenocalkyl group having 1 to 6 carbon atoms, a cyclic
alkyl group having 3 to 6 carbon atoms which may have
substituent(s), or an aryl group having 6 to 10 carbon
atoms which may have substituent(s);

The anti acid-fast bacterial agent wherein R' and

- 10 -



hal ogenonet hoxy group, an al kyl group having 1 to 6 carbon atons, or an
al koxy group having 1 to 6 carbon atons, the X2 and the above Rl may be
conbined so as to forma cyclic structure with including a part of the
not her nucl eus, and the ring thus formed may contain an oxygen atomas a
ring-constituting atom and further, the ring may have an al kyl group
having 1 to 6 carbon atons as a substituent) The anti acid-fast bacterial
agent wherein X1 is a halogen atom or hydrogen; The anti acid-fast
bacteri al ,agent wherein the - 11 conpound represented by the fornmula (1)
is a 6-cBf beay-be epmbiped sodialsydcofarmsa epiahiic Atpusture Wit 1, 2, 3-
de] [ 1. 4] benzoxazi ne der i vatlve having Z at the 10- position; The anti

aci d- f asfngdaddngala Rk ofhdihe MAther ARRHIRIRI FERR EERFMaBy t he for mul a
(1) is an 8-am no-6- _carboxy-9-fluoro-2, 3- d|h dro- 3- % rreth | - 7- oxo- 7TH
pyri do[ 169!13'-.3&9] Bl sMF3T, RE&eR S FerFing T9RPH ?‘hb" tompe ?L@ posi tion;

;I'gtranﬁln;l aci d f:%%yg ct %r(;ﬂz%% aalq‘erh'f &/\@g&;l}&‘wgg fogrgognga:r:bg!rlesent ed by the

fluoro-1I- S) fI uo‘r%& %jcl opropyl]-1, 4-di hydro- 4-
oxo- 1, 8- & & 7 € having Z at the 7-
The anti acid-fast bacterial agent wherein R® is
hydrogen atom, amino group, or an alkyl group having 1 to
6 carbon atoms;
The anti acid-fast bacterial agent wherein Al is

nitrogen atom or a partial structure represented by the

Y, e

X

formula (2);

(wherein, X? represents hydrogen atom, a halogen atom, a
halogenomethoxy group, an alkyl group having 1 to 6
carbon atoms, or an alkoxy group having 1 to 6 carbon
atoms,

the X? and the above R' may be combined so as to
form a cyclic structure with including a part of the
mother nucleus, and the ring thus formed may contain an
oxygen atom as a ring-constituting atom, and further, the
ring may have an alkyl group having 1 to 6 carbon atoms
as a substituent)

The anti acid-fast bacterial agent wherein X' is a
halogen atom or hydrogen;

The anti acid-fast bacterial agent wherein the

- 11 -



position; The anti acid-fast bacterial agent wherein the conpound
represented by the formula (1) is a 3-carboxy-8- chloro-6-fluoro-1- [2- (9
-fluoro-1- (R) -cyclopropyl] -1, 4- dihydro-4-oxoquinoline derivative
having Z at the 7- position The anti acid-fast bacterial agent wherein the
conpound represented by the formula (1) is a 3-carboxy-6-
fluoro-1-(2-(S)-fluoro-I-(R)-cycl opropyl]-8-nethoxy-1, 4-

di hydr o- 4- oxoqui nol i ne derivative having Z at the 7- position; The anti

aci d-fast bacterial agent wherein the conpound represented by the formul a
(1) is acgmpappdxyepresented by the formula (1) is a 6- carboxy-g-

[2-(S)-fluoro-1-(R)- clopr yl ] - 8- rretho 1, 4-di hydro-4 - oxoqui nol i ne
deri vat i §&upaerdg 32"& 'p(él'tqu ro%en THRy w4kt %a%‘f erial agent

wherein the corrpound represented by the formula (1) js car boxy- 6-
f I uor o-i 9p3 65)4 Ppaap&qzm e helngyy st de 0

| uor onet hoxX 4- di hydr o- 4- oxoqui nol i ne derivative having Z at the
7-posi t i BRS1FAS ANt i aC| d fast bacteri al agent wherein the conpound

represented by t f Q r
[2-(S)-fluoro-1- E)e Ol?r “8“ (?q"fctﬁeororret% Rt wherein the

dihydro- éa%%wdnQieb&%s%%ree@tﬂyetﬂw&qnﬁaat (f)heu? a® §L b o-6-
carboxy-9-fluoro-2,3-dihydro-3-(S) -methyl-7-oxo-7H-
pyrido[1l,2,3-de] [1.4]benzoxazine derivative having Z at
the 10-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-6-
fluoro-1-[2-(S)-fluoro-1-(R)-cyclopropyl]-1,4-dihydro-4~
oxo-1,8-naphthyridine derivative having Z at the 7-
position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-8-
chloro-6-fluoro-1-[2-(S) -fluoro-1-(R) -cyclopropyl]-1,4-
dihydro-4-oxoquinoline derivative having Z at the 7-
position

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-6-
fluoro-1-[2-(S)-fluoro-1-(R) ~cyclopropyl]) -8-methoxy-1, 4-
dihydro-4-oxoquinoline derivative having Z at the 7-
position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-1-

[2-(S) -fluoxro-1-(R) ~cyclopropyl] -8-methoxy-1,4~-dihydro-4-

- 12 -



The anti acid-fast bacterial agent wherein the conpound represented by the
formula (1) is a 3-carboxy-6-

fluoro-1-(2-(S)-fluoro-I-(R)-cycl opropyl]-8-nethyl-1, 4-

di hydr o- 4- oxoqui nol i ne derivative having Z at the 7- position; The anti

aci d-fast bacterial agent wherein the conpound represented by the formula
(1) is a 5-am no-3- carboxy-6-fluoro-1-[2-(S)-fluoro-1-(R)-cyclopropyl]-8-
nmet hoxy- |, 4- di hydr o- 4- oxoqui nol i ne derivative having Z at the 7-position;
The anti acid-fast bacterial agent wherein the conpound represented by t he
formul a pgpqq;th;qgn4ﬂ;§yatlve having Z at the 7-poszt10n,

car boxy-6-fluoro-1-[2-(S)-fluoro-1-(R)-cycl opropy ]

net hyl -1, 4- di hydhes mm%ﬂlﬁ&s*aeb#%m h%ﬁ?ﬂ Zha{:el{‘h‘éh? posi ti on;
The anti acid-fast bacteri aI agent. wherein ound re resent ed

th
by the fmoam@ll)rqp;-%ﬁ@ 3Ehe FHTRYLe, (eh) d+?|ao$ Geprb bpyy-
-fluoro-I_- cygl o P, 4-di hydro- 4- 0xo ol ine derlvatlve havi ng
Z at thefin (?s @n aoil"’I) eél]allrﬂrﬁ;t Hg)f %‘fcg%ﬁf%ﬂ'gr"gﬁent wherei n the
conmpound re ent thef Iy
chlmc:rlcj) 66;31%& ; (;q"'g"ccl’é’pro’pylé)"'fh!fAza idldpxgﬁméé%%w noiél ’r:f'éva %‘r’levat I ve havi ng

Z at thehlw@.?ﬁ_;‘ tZ! YL i —ﬁ{};ésgﬂ&jast bacterial agent wherein the

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-1-
[2-(S) -fluoro-1-(R) ~cyclopropyl] -8-difluoromethoxy-1, 4-
dihydro-4-oxoquinoline derivative having Z at the 7-
position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-6-
fluoro-1~-[2-(S)-fluoro-1-(R) -cyclopropyl] -8-methyl-1, 4-
dihydro-4-oxoquinoline derivative having 2 at the 7-
position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 5-amino-3-
carboxy-6-fluoro-1-[2-(S)-fluoro-1l~ (R) -cyclopropyl] -8-
methoxy—l,4-dihydro-4—oxoquinoiine derivative having 2 at
the 7-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 5-amino~-3-
carboxy-6-fluoro-1-[2-(S)-fluoro-1-(R)-cyclopropyl] -8~
methyl-1,4~-dihydro-4-oxoquinoline derivative having 2 at
the 7-position;

The anti acid-fast bacterial agent wherein the
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conpound represented by the formula (1) is a 3-carboxy-6-

fl uoro-1-cycl opropyl - 8- net hoxy-1, 4-di hydr o- 4- oxoqui nol i ne derivative
having Z at the 7-position; The anti acid-fast bacterial agent wherein the
conpound represented by the formula (1) is a 3-carboxy-1-

cycl opropyl - 8- net hoxy- 1, 4- di hydr o- 4- oxoqui nol i ne derivative having Z at
the 7-position; The anti acid-fast bacterial agent wherein the conpound
represented by the fornula (1) is a 3-carboxy-6-

fluoro-I-cycl opropyl -8-difl uoronet hoxy-1, 4-di hydro-4- oxoqui nol i ne

deri vat i vemponnedy represdntead ki thenf ommelan( )aesdafasemsaeréru al agent
wherein the conpound represented b the fornulaﬁﬁ I s_a 3-carboxy-I-

cycl opr opprbexyi-16 (Bordifekursg~1 - R ul $lytf buarexdy hoFYﬁ%°PHEPY%éF|ve havi ng
Z at the 7-position; The ant] aC|d fast, bacterial ent wherei n_t he
conpound ndmdddydrar fpxeminphine dazivative. E%Yb gyéeat the 7-
fluoro-1-cyclopropyl -8-nethyl -1, 4-di hydro- 4- oxoqui noline - 14 derivative
havi ng 7 Pgsittons. position; The anti acid-fast bacterial agent wherein the

compound. 1 ¢6r S Bek "Rl #LRLE dded s SAND S Horain Hho e
HEGAR TR A A R
chloro-6-fluoro-l-cyclopropyl-1,4-dihydro-4-oxoquinoline

derivative having Z at the 7-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-6-
fluoro-l-cyclopropyl-8-methoxy-1,4~dihydro-4-oxoquinoline
derivative having Z at the 7-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-1-
cyclopropyl-8-methoxy-1,4-dihydro-4-oxoquinoline
derivative having Z at the 7-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-6-
fluoro—l-cyclopropfl—B-difluoromethoxy—l,4-dihydro—4-
oxoquinoline derivative having Z at the 7-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 3-carboxy-1-
cyclopropyl-8-difluoromethoxy-1,4~-dihydro-4-oxoquinoline
derivative having Z at the 7-position;

The anti acid-fast bacterial agent wherein the

compound represented by the formula (1) is a 3-carboxy-6-

fluoro-l-cyclopropyl-8-methyl-1l,4-dihydro-4-oxoquinoline

- 14 -



car boxy-6-fl uoro-1-cycl opropyl - 8-net hyl - 1, 4-di hydr o- 4- oxoqui nol i ne
derivative having Z at the 7-position; The anti acid-fast bacterial agent
wherein the conpound represented by the fornula (1) is a 5-am no- 3-

car boxy- 6, 8-di fl uoro-1|-cycl opropyl -1, 4-di hydro-4 oxoqui nol i ne derivative
having Z at the 7-position; The anti acid-fast bacterial agent wherein Z is
a heterocyclic substituent represented by the followng fornmula (3) ; (3)
(wherein, R4, R5, and R6 each independently represents hydrogen atom or an
al kyl group having 1 to 6 carbon atons, the al kyl group may have one or
nor e grodpgls'eltéc’@e@a‘ﬁmnztlﬂé:d:hﬁlﬁm@tqmg of hydroxyl group, a

hal ogen atom ami no group, carbanoyl roup an al kylthio group having 1
to 6 carbon at omFheamndiik BeidnfAsE 1 ageng d’rﬂe’é%ﬂ“boﬁh%tons an

al kyl am no group, having 1 to 6 carbon atons halogenoalk roup havi ng
1to 6 EaPBONNS Fepreahtad &y p(ﬂav’r%gal T gr bon at ons

G oup. - aFRERS T B TR v%lgas& Y t{FE-begéﬁwa' It s %nﬁaéi‘ny'nﬁffﬂ Ky
group ”axx%%¥§no f%gﬂderfﬂgéi e hdv1ng Z at the 7-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 5-amino-3-
carboxy-6-fluoro-l-cyclopropyl-8-methyl-1l,4-dihydro-4-
oxoquinoline derivative having Z at the 7-position;

The anti acid-fast bacterial agent wherein the
compound represented by the formula (1) is a 5-amino-3-
carboxy-6,8-difluoro-l-cyclopropyl-1l,4-dihydro-4-
oxoquinoline derivative having Z at the 7-position;

The anti acid-fast bacterial agent wherein Z is a

heterocyclic substituent represented by the following

formula (3);

(wherein, R%, R®, and R® each independently represents
hydrogen atom or an alkyl group having 1 to 6 carbon
atoms,
the alkyl group may have one or more groups selected
from the group consisting of hydroxyl group, a halogen
atom, amino group, carbamoyl group, an alkylthio group

having 1 to 6 carbon atoms, an alkoxy group having 1

- 15 -



further, may have one or nore groups selected fromthe group consisting of
a hal ogen atom an al kyl group having 1 to 6 carbon atons, and an al koxy
group having 1 to 6 carbon atons as substituent (s) . The am no nviety of
t he am no group, am noal kyl group, and al kyl am no group may have one or
two al kyl groups having 1 to 6 carbon atons (the al kyl group may have a
cyclic structure, and nay have one or nore groups selected fromthe group
consi sting of hydroxyl group, a halogen atom an alkylthio group having 1
to 6 carbon atonms, and an al koxy grouR having 1 to_6 _carbon atons as
substltuent(%?)?v#ﬁ#b?ﬂoaﬁPﬂﬁb ahogpky éPénBr6§9HP haydpdrdy 4% & he sane or
different), and the amno npiety may_be_protected b a protectlve group.

R5' and R6' %%E:‘W‘Pnﬂ‘éﬁ’éﬁdeﬁtF?lPSﬂP8§é}W§' A¥arBgefv 1 &e 6aryI group

having 6 to 10 carbon atons, .or a heter roup (whic

6- menber ed r?ﬁﬁb dataﬁea.ﬁgdlaPoam1§8393Y§e9§388tgﬁéleat.o %b selected

fron1n|trogen g ur atom as substituent(s t he

aryl group an®® %?e?ﬁ%?é aﬁrﬁﬂgnkﬁguﬁﬁgg Bne or nore groups selegted from

t he group consi %Thl ”%1 1 grQ Eo%e!nﬁt %Mrmgt}gr&lpthé hi ol group, am no
, car boxy

group, nitro group, Ao gro
alkylamlno group, alkoxy group, alkylthio group,

halogenoalkyl group, and aminoalkyl group may have
a cyclie structure,
further, may have one or more groups selected
from the group consisting of a halogen atom, an
alkyl group having 1 to 6 carbon atoms, and an
alkoxy group having 1 to 6 carbon atoms as
substituent(s) .
The amino moiety of the amino group, aminoalkyl group,
and alkylamino group may have one or two alkyl groups
having 1 to 6 carbon atoms (the alkyl group may have
a cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthio group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when two alkyl groups
are present, they may be the same or different), and
the amino moiety may be protected by a protective
group.
R®' and R® each independently represents hydrogen atom, an
aryl group having 6 to 10 carbon atoms, or a heteroaryl

group (which is a 5- or 6-membered ring and contains 1 to
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car banoyl group, phenyl group, an alkyl group having 1 to 6 carbon atons,
an al koxy group having 1 to 6 carbon atons, an al kylthio group having 1 to
6 carbon atons, an al koxycarbonyl group having 2 to 6 carbon atons, an
acyl group having 2 to 5 carbon atons, and a heteroaryl group (which is a
5- or 6-nenbered ring and contains 1 to 4 heteroatons optionally selected
fromnitrogen atom oxygen atom and sul fur aton) as substituent(s), anong
them the al kyl group, al koxy group, alkylthio group, al koxycarbonyl

group, acyl oup, phenyl group, and heteroar grou have one or
nore gro# pé‘eg'é tans optionaltouietesked f o‘F’-t’éPEﬁPogEﬂmatom hydr oxyl

group, an al koxy group havi 1 to 6 carbon atons, and an al kylthio group
havi ng 1%9@%59( “éllsfq b%‘f‘?’?he‘?ﬁ(%‘;&’s“é\hg&e?g (Bher, the ani no group

h I d_f th f I
o Gup.  an al K5 A% g”’aﬁ’ ggﬁde%eﬁesa%g 9P ERsIaY, %%'g?f%?%u% navi ng 2

T e Ty AP b SR, B b

each 1 ndépentdently repr sents hydr ogen

SRR A WA
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
a heteroaryl group (which is a 5- or 6-membered ring
and contains 1 to 4 heterocatoms optionally selected
from nitrogen atom, oxygen atom, and sulfur atom) as
substituent(s),

among them, the alkyl group, alkoxy group,
alkylthio group, alkoxycarbonyl group, acyl group,
phenyl group, and hetercaryl group may have one or
more groups selected from the group consisting of
a halogen atom, hydroxyl group, an alkoxy group
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have one or two
groups selected from the group consisting of
formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,

and an alkoxycarbonyl group having 2 to 5 carbon
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R8 may be conbined so as to forma cyclic structure containing a bicyclo
structure or a spiro structure, and nmay contain one or nore heteroatons
optionally selected from oxygen atom nitrogen atom or sulfur atom as
ring- constituting aton(s). The ring thus formed may have one or nore
groups selected fromthe group consisting of am no group, a hal ogen atom
hydr oxyl group, an al kyl group having 1 to 6 carbon atons, an al koxy group
having 1 to 6 carbon atonms, and an alkylthio group having 1 to 6 carbon
atons, and further, the am no group nmay have one or two groups sel ected
fromthe group cehemstangsubstispept (§)oup, an al kyl group having 1 to 6
carbon atons, ap acyl group having 2 to 5 carbop atons, and an

al koxycaRooaps Br arhandependentlvrepresephe A¥dregsd: PEABNPEs).) The
anti acid-fast bacterial agent wherein Z.is a  heterocyclic substituent

r epr esen®8d KYh gXOHR SRVAPI ortfli& @FPOR (3RS 18 (wherein, R' and RL1'

6 car bon APt G, SERBER AL NS S Mvera chelr & st Fuct 376 SR may have
one or ngpemg§oggscge g%ggdsgrgglkgefgggyg cyclic structure
containing a bicyclo structure or a spiro structure, and
may contain one or more heteroatoms optionally selected
from oxygen atom, nitrogen atom, or sulfur atom as ring-
constituting atom(s) .
The ring thus formed may have one or more groups
selected from the group consisting of amino group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, and an alkylthio group having 1 to 6
carbon atoms, and further, the amino group may have
one or two groups selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s).)
The anti acid-fast bacterial agent wherein 2 is a

heterocyclic substituent represented by the following

formula (4); .
7' R° R 57
R”:/N N: (4)
R RBR
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consi sting of hydroxyl group, a halogen atom am no group, carbanoyl

group, an alkylthio group having 1 to 6 carbon atons, an al koxy group
having 1 to 6 carbon atonms, an al kylami no group having 1 to 6 carbon
atons, a hal ogenoal kyl group having 1 to 6 carbon atons, and an

am noal kyl group having 1 to 6 carbon atons as substituent (s) , RO, R10
, and R10' each independently represents hydrogen atom a hal ogen atom
anigo group, hydroxyl group, carbanoyl group, an al kyl group having 1 to 6
carbon atons, an alkylam ng,group haying 1 to 6 carbon atons, an aryl

gr oup ha\”’hgrelﬂo B(%l(@df%cﬁﬂ at%"sh independently FeBEBSEREPch is a 5- yor

6- menbered ring and contains 4 het oato optipnall selected from
ni t r ogenP¥EERE % RFGBn OFt & (?'s n:]ntg‘?kg YPup having 1 to
6 carbon atons, an al kyl thi o group haV| ng 1 to 6 carbon atons, a

hal ogeno®FRPE 'group having 1 to 6 carbon atons, or an anminoal kyl group

i o R N A7 SRRt Y " o
o nonLi) RV S 2o UELLS ShIUSLARCerontBngYoblg ey have o
al kyl  groun:dieei iy L& OnfRF SRP1 3§ PE8p , 2R0n8NogbhO%¥om, amino
group, carbamoyl group, an alkylthio group having 1 to
6 carbon atoms, an alkoxy group having 1 to 6 carbon
atoms, an alkylamino group having 1 to 6 carbon atoms,
a halogencalkyl group having 1 to 6 carbon atoms, and
an aminoalkyl group having 1 to 6 carbon atoms as
substituent(s),
R°, R, and R!®' each independently represents hydrogen
atom, a halogen atom, amino group, hydroxyl group,
carbamoyl group, an alkyl group having 1 to 6 carbon
atoms, an alkylamino group having 1 to €6 carbon atoms, an
aryl group having 6 to 10 carbon atoms, a heterocaryl
group (which is a 5- or 6-membered ring and contains 1 to
4 heterocatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom), an alkoxy group having 1
to 6 carbon atoms, an alkylthio group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6 carbon
atoms, or an aminocalkyl group having 1 to 6 carbon atoms,
the alkyl group or the alkyl moiety of the alkylamino
group, alkoxy group, alkylthio group, halogenoalkyl
group, and aminoalkyl group may have a cyclic

structure,
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group having 1 to 6 carbon atons as substituent(s). The am no noiety of the
am no group, am noal kyl group, and al kyl am no group may have one or two

al kyl groups having 1 to 6 carbon atons (the al kyl group nay have a cyclic
structure, and may have one or nore groups selected fromthe group

consi sting of hydroxyl group, a halogen atom an alkylthio group having 1
to 6 carbon atons, and an al koxy group having 1 to 6 carbon atons as
substituent(s))(when two al kyl groups are present, they may be the sane or
different), and the am no noiety nay be protected by a protective group.
The aryl group ak@TH&edoZay b@r"(ﬁuﬁ“’fﬁafﬁd’!@%r@‘?}n‘l’s rﬁﬁﬁe r%’él ected

f th t f | t hyd ,

Ao g oup. i EhE GEOUE, SIS LhBLFE o AERAGHeT AR g”’“pm e

h | , | kyl 3] b al k

having 1 to 6  cEEs &%mP 14 ”%,mﬁﬁafrgﬁ%éna‘iaﬁwé a3 AU b

Dol ny o o EnL e R i "B €S drn Ca 88 T BiBER1«BITGY) 97 OUP

6-menbered rigg, gR4,E0 foi'e@gng,ft Oﬁ}*% 'Lﬁﬁﬁi&%?&@p()péﬂg%sm uéﬁﬁ’?’?y from

nitrogen atom 0Oxygen a ur ato
and alkylamino group may have one or two alkyl groups

having 1 to 6 carbon atoms (the alkyl group may have
a cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthio group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when two alkyl groups
are praesent, they may be the same or different), and
the amino moiety may be protected by a protective
group.

The aryl group and heterocaryl group may have one or
more groups selected from the group consisting of a
halogen atom, hydroxyl group, thiol group, amino
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
a heterocaryl group (which is a 5~ or 6-membered ring
and contains 1 to 4 heterocatoms optionally selected

from nitrogen atom, oxygen atom, and sulfur atom) as
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anong them the al kyl group, al koxy group, alkylthio group, al koxycarbonyl
group, acyl group, phenyl group, and heteroaryl group may have one or

nore groups selected fromthe group consisting of a hal ogen atom hydroxyl
group, an al koxy group having 1 to 6 carbon atons, and an al kylthi o group
having 1 to 6 carbon atons as substituent(s), and further, the am no group
may have one or two groups selected fromthe group consisting of fornyl
group, an al kyl group having 1 to 6 carbon atons, an acyl group having 2
to 5 carbon atons, and an al koxycarbonyl group having 2 to 5 carbon atons
as substltueﬁNP§¢1ﬁ¥PHt1¥ﬂr , Re, and R8' each independently represents

hydrogen atom or an aIkyI group haV|n% lto 6 rbon atons. Any two groups
sel ected from t hAmepgyEhER, Rhe al TQUP, B °xN1§r°§ﬁH R10' may be

conbined so as to uct ure. con a|n|n ﬁyclo structure

or a spiro stru%%%YiF éﬂdgﬁﬁﬁpcoﬁi&PﬁYSREbSPy &R, Veﬁ&¥ Wotionally
B e o R ST
et cter o ek UB RISk pSl MGl by oG
having 1 to 6 Casbﬂalaagﬁsataﬂq ﬁyd%&x,ht BirOug,O4R RANARG LricRP
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have one or two
groups selected from the group consisting of
formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,
and an alkoxycarbonyl group having 2 to 5 carbon
atoms as substituent(s).
R’, R, R?, and R® each independently represents hydrogen
atom or an alkyl group having 1 to 6 carbon atoms.
Any two groups selected from the above R’, R’', R?, R®*', R’,
R, and R!°' may be combined so as to form a cyclic
structure containing a bicyclo structure or a spiro
structure, and may contain cne or more heterocatoms
optionally selected from oxygen atom, nitrogen atom, or
sulfur atom as ring-constituting atom(s) .
The ring thus formed may have one or more groups
selected from the group consisting of amino group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6

carbon atoms, and an alkylthio group having 1 to 6
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- 21 carbon atons, and further, the am no group nay have one or two
groups selected fromthe group consisting of fornyl group, an al kyl group
having 1 to 6 carbon atonms, an acyl group having 2 to 5 carbon atons, and
an al koxycarbonyl group having 2 to 5 carbon atons as substituent(s).) The
anti acid-fast bacterial agent wherein Zis a heterocyclic substituent
represented by the followwng fornula (5); (5) (wherein, R11 and R Il each
i ndependently represents hydrogen atomor an al kyl group having 1 to 6
carbon atons, the al kyl group may have a cyclic structure and may have
one or nore garhen ataky e@Rq FuE ey, ote *BEBP STFAYPORaKyBABRY| group, a
hal ogen atom am no group, carbapoyl group, an alkylthio group having 1

o riEEam; in

to 6 carbon AWMOT A KHIPYrRILRE Ehe JEQPBoRCaEYREIREN _
o 1120 10 0190 B %ol o SELERD, P08 nRnbRRT LR el gn et 10
205 atom & TRbod AOR SHTHD DRUERS By HY cny L EpanyaboRETSgRES T Arogen
an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s) .)
The anti acid-fast bacterial agent wherein Z is a

heterocyclic substituent represented by the following

formula (5);

(wherein, R!' and R!!' each independently represents

hydrogen atom or an alkyl group having 1 to 6 carbon

atoms,
the alkyl group may have a cyclic structure and may
have one or more groups selected from the group
consisting of hydroxyl group, a halogen atom, amino
group, carbamoyl group, an alkylthio group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6
carbon atoms, and an aminocalkyl group having 1 to 6
carbon atoms as substituent(s),

R’, R'?, and R!?' each independently represents hydrogen
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car banoyl group, an al kyl group having 1 to 6 carbon atons, an al kyl am no
group having 1 to 6 carbon atons, an aryl group having 6 to 10 carbon
atons, a heteroaryl group (which is a 5- or 6-nenbered ring and contains 1
to 4 heteroatons optionally selected fromnitrogen atom oxygen atom and
sul fur aton), an al koxy group having 1 to 6 carbon atonms, an al kylthio
group having 1 to 6 carbon atons, a hal ogenoal kyl group having 1 to 6
carbon atons, or an am noal kyl group having 1 to 6 carbon atons, the al kyl
group or the aIk noi ety of the al kyl am no up, al koxy group, alkylthio
group, %@enbaﬁﬁ}?geﬁrBﬁﬁm'aﬂﬁl&ﬁlHG&PPyI %5 ta @0 a cyclic

structure furth

h d f th
con5|stlﬁﬁrﬁ?m8Yﬁa95§Eﬁ'aggﬁf §135E§B¥e&38&§%ﬁ&3$ﬁ9%i%¥8*%3€;rboﬁ g[gﬁg,
and an al group Kiw ng 1 to 6 bon ébstltuent(sa? The
am no nof ?’9 faphalkx{Ags Pogﬁ°u§ ﬁ‘géf‘lgy 3'190 car 8 A% group

may have, o O.L.oamha%x 9188030 BAKLAD LebBaC SHUYLAA (1 he alky
group nay havi 3 'Rye gt Puctuie avé one or gr oups

sel &ot edalbg aﬁlgﬁoyg §08si §bi gy Q&%Oﬂk ra%p,cor@ca!l%oqertoatom an
aIkyIthl% u& aving 1 to 6 carbon atons, and an al koxy group having 1

to 6 Caib98t§£BHEoﬁ§ éﬁhiBhEEQQtQShLGWQ%Uf&W& AlieogdrOWom ,ar € present,
they may be the same or differefnit), and
oxygen atom, and sulfur atom), an alkoxy group having 1
to 6 carbon atoms, an alkylthio group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6 carbon
atoms, or an aminoalkyl group having 1 to 6 carbon atoms,
the alkyl group or the alkyl moiety of the alkylamino
group, alkoxy group, alkylthio group, halogenocalkyl
group, and aminoalkyl group may have a cyclic
structure,
further, may have one or more groups selected from
the group consisting of a halogen atom, an alkyl
group having 1 to 6 carbon atoms, and an alkoxy
group having 1 to 6 carbon atoms as substituent(s).
The amino moiety of the amino group, aminoalkyl group,
and alkylamino group may have one or two alkyl groups
having 1 to 6 carbon atoms (the alkyl group may have
a cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthio group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when two alkyl groups

are present, they may be the same or different), and
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- 23 the amno noiety may be protected by a protective group. R12 and
R12, each independently represents hydrogen atom an al kyl group having 1
to 6 carbon atons, an aryl group having 6 to 10 carbon atons, or a
het eroaryl group (which is a 5- or 6-nenbered ring and contains 1 to 4
het eroat ons optionally selected fromnitrogen atom oxygen atom and
sul fur atonm), The aryl group and heteroaryl group may have one or nore
groups selected fromthe group consisting of a halogen atom hydroxyl

[ _amno group, nltro gro cyano group, . carboxyl group,

group, thiol oup,

car banoy! gHﬁLﬁ RO IMQjkeklh Mayh ke BFOERS E&ﬁrEMlﬁgPer?Sfﬁ ®ar bon at ons,
an al koxy group having 1 to 6 carbon atons, an al kylthio group having 1 to
6 carbon at &RYRan al koxycar bonyl group having 2 to 6 carbon atons, an

5 or - RenL R e Efdeneadnttiy  Boarnirers e%%ﬁ%*'ssﬁ-r BHERYy ol ect ed
1o 1 RTRESC o R0 e Uit Ay oS L IR (5); om0
00U MW B ' I A P o U S
is a 5- or 6-membered ring and contains 1 to 4
hetercatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom),
The aryl group and hetercaryl group may have one or
more groups selected from the group consisting of a
halogen atom, hydroxyl group, thiol group, amino
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
a heteroaryl group (which is a 5- or 6-membered ring
and contains 1 to 4 heterocatoms optionally selected
from nitrogen atom, oxygen atom, and sulfur atom) as
substituent (s),
among them, the alkyl group, alkoxy group,
alkylthio group, alkoxycarbonyl group, acyl group,
phenyl group, and heteroaryl group may have one or
more groups selected from the group consisting of
a halogen atom, hydroxyl group, an alkoxy group

having 1 to 6 carbon atoms, and an alkylthio group
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a hal ogen atom hydroxyl group, an al koxy group having 1 to 6 carbon
atons, and an alkylthio group - 24 having 1 to 6 carbon atons as
substituent(s), and further, the am no group may have one or two groups
sel ected fromthe group consisting of formyl group, an al kyl group having
1 to 6 carbon atons, an acyl group having 2 to 5 carbon atons, and an
al koxycar bonyl group having 2 to 5 carbon atons as substituent(s). R7 ,
R7* , R8 , and R8' each independently represents hydrogen atom or an al kyl
group having 1 to 6.carpop atons., Any two groups,sel.ected fromR7, R"' |,
e R RS, RiavEES: ©. Lo RboCaERgR L AbORAY S B EHER S a5 20 1 or m &
cyclic structurg C tainggg a_bicyclo structﬁre or structure, and
i r

may contain one &/ h SﬂfﬁﬁsgrSBPiBﬁXI 9v§eP8%t§%|%%8nloxygen at om
nitrogen atom oy UILuéef&Q@LQSfEEﬂgEﬁQn%&é&gtEQQF%EQQQg)bfThe ring thus
cte

formed may have he"RF ABre groups  sele rom the group consi sting of

am no group, a 4 f”gf&?ﬂ‘b E}{déﬁy% %8{38’ halif :?Lﬁgr %“88%\65”9 1 to6

carbon atons, an al kbxy~gro avl ng carbon _ and an al kylthio
group having 1 tQyfmsCaiROR@10gPoupHalhhner ot BecakbpBa ditats My have

one or two groups selected fromthe group Consisting of fornyl group, an
al kyl group havi £8d lak 0Oa fk6R¢88Fbonyl group having 2 to 5 carbon
atoms as substituent(s).

R’, R”', R®, and R® each independently represents hydrogen

atom or an alkyl group having 1 to 6 carbon atoms.

Any two groups selected from R’, R’', R®, R®', R?, R'?, R'"',

R'?, and R'?' may be combined so as to form a cyclic

structure containing a bicyclo structure or a spiro

structure, and may contain one or more heterocatoms

optionally selected from oxygen atom, nitrogen atom, or

sulfur atom as ring-constituting atom(s).
The ring thus formed may have one or more groups
selected from the group consisting of amino group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, and an alkylthio group having 1 to 6
carbon atoms, and further, the amino group may have
one or two groups selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s) .)

The anti acid-fast bacterial agent wherein Z is a
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atons, an acyl group having 2 to 5 carbon atons, and an al koxycarbonyl
group having 2 to 5 carbon atons as substituent(s).) The anti acid-fast
bacterial agent wherein Zis a - 25 heterocyclic substituent represented
by the following formula (6) ; RL\ R16 R16' R13,N N RL$ R14'/ "Rl14 (6)
(wherein, R13 and R13' each independently represents hydrogen atom or an
al kyl group having 1 to 6 carbon atons, the al kyl group may have a cyclic
structure and nay have one or nore groups selected fromthe group

consi sting of hydroxyl group, a hal ogen ato am no roup,. car banoyl

gr oup, ahe‘éPR9FYﬁF-6°gPHg|§tH§\¥PH§ fePtr&SG"&?BoM d-'t}tﬁmt%]aﬂr?'é’r%xy gr oup
having 1 to 6_ carbon atons, an al kyl am no group having 1 to 6 carbon
atoms, afREPBYEndEM Kyl group having 1 to 6 carbon atons, and an ani noal kyl
group having 1 to 6 carbon atonms as substituent(s), R14 , R15, R16, and
R16' each i ndependently repre@enhas hydfeogen atom a hal ogen atom am no
group, hydroxyl R \ R

13 N .
A AN 6)
14 14
R R

(wherein, R'? and R'®' each independently represents
hydrogen atom or an alkyl group having 1 to 6 carbon
atoms,
the alkyl group may have a cyclic structure and may
have one or more groups selected from the group
consisting of hydroxyl group, a halogen atom, amino
group, carbamoyl group, an alkylthio group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6
carbon atoms, and an aminoalkyl group having 1 to 6
carbon atoms as substituent(s),
R, R, R'®, and R'®' each independently represents
hydrogen atom, a halogen atom, amino group, hydroxyl
group, carbamoyl group, an alkyl group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6 carbon
atoms, an aryl group having 6 to 10 carbon atoms, a
heteroaryl group (which is a 5- or 6-membered ring and
contains 1 to 4 hetercatoms optionally selected from

nitrogen atom, oxygen atom, and sulfur atom), an alkoxy
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group, carbanoyl group, an alkyl group having 1 to 6 carbon atons, an

al kyl am no group having 1 to 6 carbon atons, an aryl group having 6 to 10
carbon atons, a heteroaryl group (which is a 5- or 6-nenbered ring and
contains 1 to 4 heteroatons optionally selected from nitrogen atom oxygen
atom and sul fur atom, an alkoxy - 26 group having 1 to 6 carbon atons,
an alkylthio group having 1 to 6 carbon atons, a hal ogenoal kyl group
having 1 to 6 carbon atoms, or an am noal kyl group having 1 to 6 carbon
atons, the al kyl group or the alkyl noiety of the alkylam no group, alkoxy
gr oup, agiE?PPh}{‘é"éF‘Su&, 50a 160 FRFRANALOmF 0 AR BkkY BRI FXSHP group may have
a cyclic, structure, further, may have_one or nuore groups selected from

t he gr ouBa¥&Rgi ¢t tRg SorcaxbRR SdoPsat Ambatraanialkyy RISt o 6
carbon atons, _and an al kox roup havin t.o 6 carhon ato as
Cabtit ubnEpsf CRRB ATy B Wt A SRAL SRS BANARE k)RS f oup,  and

al kyl am no grougtnaﬁ have one or two al kyl groups having 1 to 6 carbon
at ons (tﬁgr P?y §F dp may have a cyclic structure, and nay have one or

o S OuES L A L S AP L0 e L e °
group having gbdud 6 alkoxy group, alkylthio group, halogenoalkyl
group, and aminoalkyl group may have a cyclic
structure,
further, may have one or more groups selected from
the group consisting of a halogen atom, an alkyl
group having 1 to 6 carbon atoms, and an alkoxy
group having 1 to 6 carbon atoms as substituent(s).
The amino moiety of the amino group, amincalkyl group,
and alkylamino group may have one or two alkyl groups
having 1 to 6 carbon atoms (the alkyl group may have
a cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthic group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when two alkyl groups
are present, they may be the same or different), and
the amino moiety may be protected by a protective
group.
The aryl group and heterocaryl group may have one or
more groups selected from the group consisting of a

halogen atom, hydroxyl group, thiol group, amino

group, nitro group, cyano group, carboxyl group,
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carbon atons as substituent(s))(when two al kyl groups are present, they
may be the sanme or different), and the amno noiety nmay be protected by a
protective group. The aryl group and heteroaryl group may have one or

nore groups selected fromthe group consisting of a halogen atom hydroxyl
group, thiol group, amno group, nitro group, cyano group, carboxyl group,
- 27 carbanoyl group, phenyl group, an al kyl group having 1 to 6 carbon
atons, an al koxy group having 1 to 6 carbon atons, an al kylthi o group
having 1 to 6 carbon_ atons, an al koxycarbonyl group having 2 to 6 carbon
at ons, an acfFRIPAARYIhSHAWP 2 Reny lc FERHP atind GrIRR R¥EFRY gr oup

(which is a 5- or 6-nepbered ring and gontains 1 to 4 het roatgm;
optional Iy sél & &d c3RaR rﬁtt%eﬁ’hta(}%mﬁkﬁ'é‘ﬁ‘%t}tﬁﬁl% st 1@r atom as

substituent (s ,F%nnnq:ot hem nth al%d% ggru I k‘px Oéjé)l, al kylthio
group, al kox A= Fou f?&hy , ‘%ﬂ’eﬁ'&ﬁ %8{), ¥ FRTR?Baryl
91 0UD T LSRR S S RS A 8 g 0 o 2
P 50, LSRR 3 s, SR PH § Wt, SWS U(5) an
a heteroar§1 group (which is a 5- or 6-membered ring
and contains 1 to 4 heterocatoms optionally selected
from nitrogen atom, oxygen atom, and sulfur atom) as
substituent(s),
among them, the alkyl group, alkoxy group,
alkylthio group, alkoxycarbonyl group, acyl group,
rhenyl group, and heteroaryl group may have one or
more groups selected from the group consisting of
a halogen atom, hydroxyl group, an alkoxy group
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have one or two
groups selected from the group consisting of
formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,
and an alkoxycarbonyl group having 2 to 5 carbon
atoms as substituent(s).
Any two groups selected from the above R'¢, R'', R'®, R!S,
and R'®' may be combined so as to form a cyclic structure
containing a bicyclo structure or a spiro structure, and
may contain one or more heteroatoms optionally selected

from oxygen atom, nitrogen atom, or sulfur atom as ring-

- 28 -



groups selected fromthe group consisting of fornmyl group, an al kyl group
having 1 to 6 carbon atons, an acyl group having 2 to 5 carbon atons, and
an al koxycarbonyl group having 2 to 5 carbon atons as substituent(s). Any
two groups selected fromthe above R14, R14' , R 5, R16 and R16' may be
conbined so as to forma cyclic structure containing a bicyclo structure
or a Spiro structure, and nmay contain one or nore heteroatons optionally
selected from oxygen atom nitrogen atom or sulfur atomas ring - 28
constituting aton(s). The ring thus forned nmay have one or nore groups
eIectedQQnﬁﬁ#ﬁﬂ$¥ﬂQnﬁﬁQﬂﬁﬁﬁstlng of an1no group, a hal ogen at om
hydr oxyl grogp an alkg group havi ng to 6 carbon atons, an al koxy group
having 1 to rpRe ablonE %ﬁﬂeﬁankaFYﬂlB“grﬁﬁpmﬁ£9|ﬁ§°EPFo 6 carbon

d f h h h I d
RGOy Eﬁe?%:?a@p g%aa%XEaHSQSESEmE,WéUEE%“ @ 1 1o 6
b t b
a1 koxycar bonytaEFat K50 nRyaFxe SrBBR- ABnRLRYL SHBYF| PATARS(D . ) The
anti acid- fasé €Cé$ $% Q@Sﬂ& m@grgiﬁ?%? arguphﬁgggggyglkg gubsti tuent

represent ed by t W ng fornu
carbon atoms, and an alkylthio group having 1 to 6

carbon atoms, and further, the amino group may have
one or two grcubs selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s) .)

The anti acid-fast bacterial agent wherein Z is a

heterocyclic substituent represented by the following

formula (7);

R1716 R1€
R17
R1q__N
;. 15 N— (7)
13 R
R R1¢ R14

(wherein, R'® and R!?' each independently represents
hydrogen atom or an alkyl group having 1 to 6 carbon
atons,
the alkyl group may have a cyclic structure and may
have one or more groups selected from the group
consisting of hydroxyl group, a halogen atom, amino

group, carbamoyl group, an alkylthio group having 1
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(7) (wherein, R13 and R13' each independently represents hydrogen atom or
an al kyl group having 1 to 6 carbon atons, the al kyl group may have a
cyclic structure and nay have one or nore groups selected fromthe group
consi sting of hydroxyl group, a halogen atom am no group, carbanoyl

group, an alkylthio group having 1 - 29 to 6 carbon atons, an al koxy group
having 1 to 6 carbon atons, an al kylam no group having 1 to 6 carbon
atons, a hal ogenoal kyl group having 1 to 6 carbon atons, and an am noal kyl
group having 1 to 6 carbon atons as substituent(s), R4 , RL5, R15 , R16
, and R16' edwsh 6 maghoniakins ; can cabhexy gvempokaviRgnl &ohfl ogen at om

am no group, hydroxyl group, carbanoyl group, an al kyl group having 1 to 6
carbon at ons,CanPan 35U n AR rdtEY IR R IXPEP chR%ERGNL g?oﬁs, an aryl
group having 6 to 10 carbon atons, a heteroaryl group (which_is a 5- or

6- nenber ed riGRFRAMY 2t{ aihhalegenonbrvd o%’f%‘gg g?)’t’?'gﬂaxvlnfr%él ected from

nitrogen atom Qqxygen atom apd sul fur on), an al kox gro aving 1 to
6 carbon at orffi2¥R8P AWERE ni PGP PAHRA 95°%Pc ?B%Hgaﬁ‘oﬁg, 2a

hal ogenoal kyl _qgr.ou avi n 1 t,o 6. carb tonms, or an am noal kyl group
having 1 to §£’3}§£%%%%€: subst:.tuengps)a,

R*, R'®, R, R!®, and R'®' each independently represents
hydrogen atom, a halogen atom, amino group, hydroxyl
group, carbamoyl group, an alkyl group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6 carbon
atoms, an aryl group having 6 to 10 carbon atoms, a
heterocaryl group (which is a 5- or 6-membered ring and
contains 1 to 4 heteroatoms optionally selected from
nitrogen atom, oxygen atom, and sulfur atom), an alkoxy
group having 1 to 6 carbon atoms, an alkylthio group
having 1 to 6 carbon atoms, a halogenoalkyl group having
1l to 6 carbon atoms, or an aminoalkyl group having 1 to 6
carbon atoms,
the alkyl group or the alkyl moiety of the alkylamino
group, alkoxy group, alkylthio group, halogenoalkyl
group, and aminocalkyl group may have a cyclic
structure,
further, may have one or more groups selected from
the group consisting of a halogen atom, an alkyl
group having 1 to 6 carbon atoms, and an alkoxy
group having 1 to 6 carbon atoms as substituent(s).
The amino moiety of the amino group, aminoalkyl group,

and alkylamino group may have one or two alkyl groups
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the al kyl group or the alkyl noiety of the alkylamno group, al koxy group,
al kyl thi o group, hal ogenoal kyl group, and am noal kyl group may have a
cyclic structure, further, may have one or nore groups selected from the
group consisting of a hal ogen atom an alkyl group having 1 to 6 carbon
atons, and an al koxy group having 1 to 6 carbon atons as substituent(s).
The am no noiety of the am no group, am noal kyl group, and al kyl am no
group may have one or two al kyl groups - 30 having 1 to 6 carbon atons
(the al kyl group may have clic structure, and may have one or nore

gr oups eIecbeulﬁgoh1Fﬁesg¢éﬁé°éoﬁ§P§FlH&hefaﬁ§ﬂﬁoﬂ§P“§r&m§ hayeya| ogen
atom an al kylthio _group having 1 to 6 carbon atons, and an al koxy group
having 1 to 6& €¥FbdA & 6H§t5§e$uﬁ§ﬁlFBEnPE??)P%ﬁeHItW8§£ BFCHWHoups  are

present, they be the sane or _different b
prot ected by %gg SF@Gt F§8m ggﬁugrolﬁg7cgﬁal)§$,}ngeggh ﬁ%é’ﬁ‘é’ dgr'*lt et may e

e csent s hgrgget, o onch B 9818 DDA ig 5 b stom, an
e A0 o g SRR 58

carbon atoms as substituent(s)) (when two alkyl groups
are present, they may be the same or different), and
the amino moiety may be protected by a protective
group.

R'” and R'"' each independently represents hydrogen atom,

an alkyl group having 1 to 6 carbon atoms, an aryl group

having 6 to 10 carbon atoms, or a heterocaryl group (which

is a 5- or 6-membered ring and contains 1 to 4

heterocatoms optionally selected from nitrogen atom,

oxygen atom, and sulfur atom),
The aryl group and heteroaryl group may have one or
more groups selected from the group consisting of a
halogen atom, hydroxyl group, thiol group, amino
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1l to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
a heterocaryl group (which is a 5- or 6-membered ring

and contains 1 to 4 heterocatoms optionally selected

from nitrogen atom, oxygen atom, and sulfur atom) as
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The aryl group and heteroaryl group may have one or nore groups sel ected
fromthe group consisting of a halogen atom hydroxyl group, thiol group,
am no group, nitro group, cyano group, carboxyl group, carbanoyl group,
phenyl group, an al kyl group having 1 to 6 carbon atons, an al koxy group
having 1 to 6 carbon atons, an al kylthio group having 1 to 6 carbon

atons, an al koxycarbonyl group having 2 to 6 carbon atons, an acyl group
having 2 to 5 carbon atons, and a heteroaryl group (which is a 5- or

6- menbered rin and contains 1 to 4 heteroatons optionally selected from
ni trogen atomékﬂﬁkﬁﬁPQﬁ(ﬁh:and sul fur atom) as - 31 substituent(s),

anong them the al kyl group, al kox roup, al &!thio gr oup, al koxycar bonyl
group, acyl grou@®engh h?Prng&p?léN HéPBPoaP§I°Gﬁb&Eqﬂﬁw have one or
nore groups selected fromthe group consisting.of a halogen atom hydroxyl
group, an al koxy® FgﬁﬁhlﬂagFﬁBgl ngngﬁPE Q%o FFOWRhd qmqﬁﬂﬁﬂﬁo group

having 1 to 6 carpon atons _as sugtsgi rtuent gt")ﬂ' and furt?\erv, thee ang' no group
may have one or PRB™YYr BuBEP¢ePBE: 87 “PFEM e 95PN "EFn I 75'D°* f or nyl

010D, o 1) UGBS phab RS Wl A e 0
a halogen atom, hydroxyl group, an alkoxy group
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have ocne or two
groups selected from the group consisting of
formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,
and an alkoxycarbonyl group having 2 to 5 carbon
atoms as substituent(s).

Any two groups selected from the above R, RY™', R!'%, R,
R'®', R, and R!'"' may be combined so as to form a cyclic
structure containing a bicyclo structure or a spiro
structure, and may contain one or more heterocatoms
optionally selected from oxygen atom, nitrogen atom, or
sulfur atom as ring-constituting atom(s).
The ring thus formed may have one or more groups
selected from the group consisting of amino group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to €
carbon atoms, and an alkylthio group having 1 to 6

carbon atoms, and further, the amino group may have

one or two groups selected from the group consisting
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atons as substituent(s).

Any two groups selected fromthe above R14, Rl14

R15, RI6, Rl6 , R17 , and RL7" may be conbined so as to forma cyclic
structure containing a bicyclo structure or a spiro structure,
contain one or nore heteroatons optionally selected from oxygen atom
nitrogen atom or sulfur atomas ring-constituting aton(s). The ring thus
formed may have one or nore groups selected fromthe group consisting of
am no group, a halogen atom hydroxyl group, an alkyl group having 1 to 6
carbon atons, an_al koxy group having 1 to 6 carbon atons, and an al kylthio
group havi ng of tfeIMYle FXRNP at A LENH JEPURhaViRg AntAo6gF8&PoRay have

one or two groups selected fromthe group_consistin

an al kyl

substituent ($% )

and may

of fornyl group,

- 32
gr o AF RS AP 2% FEHRRAVIRIE, EAn° a‘E?Fgg?oﬁﬁ°ﬁ§vi A3 to 5
carbon atons, an an al koxycarbonyl group having_2 to, 5 carbon atons as
3 e $5.2 Egon

HAEGRT FEREP Y ¥

t SRARPRi AEOPR 3ghe

conpound represent.ed b e formula (1), Zis a heterocyclic substituent
RS G

sel ected frof

019 group; HN N Me-N.N- Et-N N Me Et
The anti acid-fast bacterial agent wherein, in

the compound represented by the formula (1), Z is a
heterocyclic substituent selected from the following

group;

Me
I\ >\ ™\
NN RN T \
NS > e
Et , Me , Et 5 U 3
I\
H— N

H,N MeHN Me,N :
T T -
oS Me
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NH-eWMEHNHf~NPhFHNMHNM2N-"",NL_/ NNHNNHH

2 N MeHN N Y~. . Me,N HZNI-, ----\ H2 NHH M NN NC~NN HZN N
McHN "' ~CN H3HN HZN NANNH M". NNr-~

MeHN

HN H HN
O vOe 7 T
F 3 3
MezN HZN HZN
N— N— N— el
L

MeO F
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Me2N N H2 HN N F2HC H N N, MOH2C and The anti acid-fast bacterial agent
wherein, in the conpound represented by the fornula (1), Zis a

het erocyclic substituent selected fromthe follow ng group; Me- N W Me ,
H - Ph ~NHNNHNMIic 2N HNN ( CH

N\ O S N
H.N H.N H.N H.N
2 N— 2 %N— 2 N—' 2 N—
H—N N— H—N N— H— — / \
N N—
F,HC MeOH,C nd Q7/

The anti acid-fast bacterial agent wherein, in
the compound represented by the formula (1), Z is a

heterocyclic substituent selected from the following

group;
Me
/N N\ )‘“\
/\ H= —  H- —  H—-N N—
Me—N N— )——/
, Me , Et Me
HN N P

H— — H:i>__/N——
o e
\—/ J 3 F 3
o= - - OO
7~
H

H,N H,N H,N

2 2

Ph NH
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Ph NH2 H2N Et N -

35 HNN HN

N ;

and the |ike.

MeOH2C

conpounds represented by the fornula (1) 0 3 COOY R2 R (wherein

Rl1, R2 ,

NR2 R
at ons,

an al kenyl

.
4

R3 ,

36 The substituent R

NH,
N..._.

H-N N— H—N

F,HC MeOH,C

and the like.

X1, Y and Z are the sane as
preferred are those represented by the fornmula R3 or the fornula. COOP ZA

is an al kyl

N\ / N\
>_/N-— H—%_/\/—

group having 1 to 6

group having 2 to 6 carbon atons,

N/—_\V
N4

» and

Among the compounds represented by the formula

(1)

X CooY
- A|3 ’
\\1/LQ 2 2

Z A A R

}'?1

the above definitions.),

(1)

(wherein, A!, A%, R}, R?, R}, X', Y and Z are the same as

preferred are those represented by the formula

or the formula.

- 36 -
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A, A2

t he above definitions.),
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a hal ogenoal kyl group having 1 to 6 carbon atons, a cyclic al kyl group
having 3 to 6 carbon atons which nay have substituent(s), an aryl group
having 6 to 10 carbon atons which nay have substituent(s), a heteroaryl
group which may have substituent(s), an al koxy group having 1 to 6 carbon
atons, or an al kylam no group having 1 to 6 carbon atons. The al kyl group
having 1 to 6 carbon atons is preferably ethyl group. The al kenyl group
having 2 to 6 carbon atons is preferably vinyl group or 1-isopropenyl
group. The hal ogenoal kyl group having 1 to 6 carbon atons is preferably
2-fluoroethyl group. The cyclic alkyl group having 3 to 6 carbon atons is
preferably cyclopropyl group, and, preferred substituent of the cyclic

al kyl group is a halogen atom ThB hallbgen atom is preferably fluorine
atom The aryl group which @? haye s stiFgggt(s) is exenplified by a
phenyl group having as substit , 0 3 groups selected fromthe
group consisting of a - 37 hal pgen|aton] such as fluorine atom chlorine
atom brom ne atom etc., h¥ é{ ,Ranino group, nitro group, an
al kyl group having 1 to 6 cafbon Atons, an  al koxy group having 1 to 6
carbon atons, and the like. Preferred'are phenyl group, 2-fluorophenyl
group, 4- fluorophenyl group, 2,4-difluoro phenyl group, 2-fluoro-

The substituent R! is an alkyl group having 1 to 6
carbon atoms, an alkenyl group having 2 to 6 carbon atoms,
a halogenocalkyl group having 1 to 6 carbon atoms, a
cyclic alkyl group having 3 to 6 carbon atoms which may
have substituent(s), an aryl group having 6 to 10 carbon
atoms which may have substituent(s), a heteroaryl group
which may have substituent(s), an alkoxy group having 1
to 6 carbon atoms, or an alkylamino group having 1 to 6
carbon atoms.

The alkyl group having 1 to 6 carbon atoms is
preferably ethyl group. The alkenyl group having 2 to 6
carbon atoms is preferably vinyl group or l-isopropenyl
group. The halogenocalkyl group having 1 to 6 carbon
atoms is preferably 2-fluorocethyl group. The cyclic
alkyl group having 3 to 6 carbon atoms is preferably
cyclopropyl group, and preferred substituent of the
cyclic alkyl group is a halogen atom. The halogen atom
is preferably fluorine atom.

The aryl group which may have substituent(s) is
exemplified by a phenyl group having as substituent(s), 1

to 3 groups selected from the group consisting of a
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4- hydr oxyphenyl group, 3-am no-4, 6-difluorophenyl group, and

4, 6-di fl uoro-3-net hyl am nophenyl group. The heteroaryl group which may have
substituent(s) is exenplified by pyridyl group, pyrimdine group, and the
| i ke. The substituent on the ring is preferably an al kyl group, a hal ogen
group, or the like. Anmong them nore preferred is 6-am no-3, 5-

di fl uoro-2-pyridyl group. The al koxy group having 1 to 6 carbon atons is
preferably methoxy group. The al kyl am no group having 1 to 6 carbon atons
is preferably nethylanlno ng)éiH'The substituent Rl is greferably a cyclic

al kyl gPédpIsn 2 Wnﬁr% kAM SRIRFIMRMAOBreferred is

cycl opropyl group . or alog no gr ou The hal ogen atomis nore
p?/ef ePab%‘q"S‘&&r piarffé’mat(?% g‘%‘ﬁ%@f O][DL%%/PRZ QTP hyRFBERn at om or an
al kyl t hi g_gr.ou 1 to 6 carbon atons,.and .R2 is referably hydrogen

at o)r/n Al §5% P alg\,% P HSHP aé‘f’é}%ﬁl £ T HRRPR A 5%‘9?0 #rma cyclic

Struct ur g yelly. gr%% gl oy aaré°%54¢$$n9 UL £YSefd NEs kg 19 By

contain n1as a i'ng-tcon on1 and- - further, the

ring ma (e i as, a substltuent)
g may Q@%@r@@.daa@é e s@ﬁ‘v‘*d*ﬂ%gi“’n %m’ﬁ:r&ﬁ{% a%pg%

The substltuent R3 rep (whi ch may have
one or ”?ﬂ%o&%ﬁ%@%y&ebgaﬁiifffﬁndlfluoro phenyl group, 2-fluoro-

4-hydroxyphenyl group, 3-amino-4,6-difluorophenyl group,
and 4,6~-difluoro-3-methylaminophenyl group.

The heteroaryl group which may have
substituent(s) is exemplified by pyridyl group,
pyrimidine group, and the like. The substituent on the
ring is preferably an alkyl group, a halogen group, or
the like. Among them, more preferred is 6-amino-3,5-
difluoro-2-pyridyl group.

The alkoxy group having 1 to 6 carbon atoms is
preferably methoxy group. The alkylamino group having 1
to 6 carbon atoms is preferably methylamino group.

The substituent R' is preferably a cyclic alkyl
group or a halogenocycloalkyl group. Among them,
preferred is cyclopropyl group or 2-halogenocyclopropyl
group. The halogen atom is more preferably fluorine atom.

The substituent R? represents hydrogen atom or an
alkylthio group having 1 to 6 carbon atoms, and R? is
preferably hydrogen atom. Also, R' and R? may be
preferably combined so as to form a cyeclic structure with
including a part of the mother nucleus (the ring may

contain a sulfur atom as a ring-constituting atom, and
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fornyl group, an alkyl group having 1 to 6 carbon atons, and an acyl group

having 2 to 5 carbon atons as substituent(s)), thiol group,

a

hal ogenonet hyl group, an alkyl group having 1 to 6 carbon atons, an

al kenyl group having 2 to 6 carbon atons, an al kynyl group having 2 to 6
carbon atons, or an al koxy group having 1 to 6 carbon atons. Anong them
preferred is hydrogen atom amno group, or an al kyl group having 1 to 6
carbon atons. Al represents nitrogen atomor a partial structure

represented b the fornula (2 2 wher.ei X2 is the sane as fhe above
defi ni t i BRFt har the FRBR e%w) b%v)et%e Ak FFESR ARG ViR i%n wel | but,

in the case tha

(2), X2 ?irﬁ?ﬁféﬁﬁﬁfyaﬁyarB A

nucleus ring orne prefe

may have 1S ny met rou
hal ogenogﬁahxh gégmpg!:sugr ﬁE%.ﬁE" ® rfengf Idﬁmtamdms @soup.

I s the part.i al %éructure represent ed by
ﬁg "3 ‘hal ogen atom a hal ogenonet hoxy

Raving 1 o EyLa?%§ Sulffidlehy R PoPERoSss s AYRrsten A rtns
-t 3 gﬂléhc jH 'e”é “%‘% r%bg{/l% (Q 8132 AU Hlon

ontal ns oxygen at om as a

ring- congé,hwil agomanaaqﬁyﬁ ro EJ fh'&%& e SHRS e A,

alogenonethyl group. And, the

the formul a
\%& roup
% he above
t he not her

the ring

substituent(s)), thiol group, a halogenomethyl group, an

alkyl group having 1 to 6 carbon atoms, an alkenyl group

having 2 to 6 carbon atoms, an alkynyl group having 2 to

6 carbon atoms, or an alkoxy group having 1 to 6 carbon

atoms. Among them, preferred is hydrogen atom, amino

group, or an alkyl group having 1 to 6 carbon atoms.

A! represents nitrogen atom or a partial structure

represented by the formula (2)

(wherein, X? is the same as the above definition) .

All of

them exhibit the advantages of the invention well but, in

the case that A’ is the partial structure represented by

the formula (2), X? is preferably hydrogen atom, a halogen

atom, a halogenomethoxy group, an alkyl group having 1 to

6 carbon atoms, or an alkoxy group having 1 to 6 carbon

atoms. In addition, X? may be combined with the above R

so as to form a cyclic structure with including a part of

the mother nucleus, and the ring thus formed preferably

contains oxygen atom as a ring-constituting atom, and
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The substituent X1 represents a hal ogen atom hydrogen atom or am no
group. Anong them a halogen atomis preferably fluorine atom Y
represents hydrogen atom phenyl group, acetoxynethyl group,

pi val oyl oxynet hyl group, ethoxycarbonyl group, choline group,

di met hyl am noet hyl group, 5-indanyl group, phthalidinyl group, a
5-al kyl - 2- oxo-1, 3-di oxol -4-yl net hyl group, 3-acetoxy-2-oxobutyl group, an
al kyl group having 1 to 6 carbon atons, an al koxynmethyl group having 2 to
7 carbon _atons, or_a phenylalkyldaﬁﬂgﬁéﬁQQCh,is constituted by an al kyl ene

group hafhrghery o thec Substifuant e RAYE them preferred

I s hydrogen _ato The sulstituent Z represents sat ur at ed, artially
sat Ut at cHEBFSHABLY, MEERY In GraiBo R 14 HALRERRETRY LATR s Aheyel i ¢,
bicyclic,,or tricyclic, i ch _may. contain e Qr_ no het er ogatpns sel ect ed
From . nERSy B cEbRemEleyy SRR rit SHARAD Sk AP LR E Ll f r at om
and mhicg ggx forma bicyclo structure or a Spiro structure. The

het er ocy FPEPsubsti t uent may be conbined with the nother nucl eus through

o oL Sor S e el TR e e
formul a £,34rBgenRat8h, or amino group. Among them, a halogen
atom is preferably fluorine atom.

Y rapresepts hydrogen atom, phenyl group,
acetoxymethyl group, pivaloyloxymethyl group,
ethoxycarbonyl group, choline group, dimethylaminoethyl
group, 5-indanyl group, phthalidinyl group, a 5-alkyl-2-
oxo-1,3-dioxol-4-ylmethyl group, 3-acetoxy-2-oxobutyl
group, an alkyl group having 1 to 6 carbon atoms, an
alkoxymethyl group having 2 to 7 carbon atoms, or a
phenylalkyl group which is constituted by an alkylene
group having 1 to 6 carbon atoms and phenyl group. Among
them, preferred is hydrogen atom.

The substituent Z represents a saturated,
partially saturated or unsaturated heterocyclic
substituent which is monocyclic, biecyeclic, or tricyclic,
which may contain one or more hetercatoms selected from
the group consisting of nitrogen atom, oxygen atom, and
sulfur atom, and which may form a bicyclo structure or a
spiro structure. The heterocyclic substituent may be
combined with the mother nucleus through any atom

constituting the ring, and preferred examples include the

following which are combined through a nitrogen atom.
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(3) (wherein, R4, R, R 1, R6, R6' , R7, and R8 are the sane as the
above definitions) or the followwng fornmula (4) (4) (wherein, R7 , R7 , R8
, B, RO, Ro, Ro'" , Rl1l, and Rif 1 are the sane as the above
definitions) or the followng formula (5) (5) (wherein, R7 R7 RB R8 RO R o
Rio Rl11, R11 R12 and R12' are the sanme as the above definitions) or the
following formula (6) RI3 RL Rl6' R 13j] Ni 1' iN~s) RR14'/ Rl4
(wherein, R13, R13'" , R14 , R14" , R15, R16 , and R16 1 are the sane as

t he above definitionsé) or the followng formula (7) (7) (wherein, R13,
R13', R14, R14', Thes foplewimgs fommuda o) R17' are

(wherein, R*, R®, R®', R%, R®, R’, and R® are the same as
the above definitions)

or the following formula (4)

10

R1o R HT
17
R \/N N ] (4)
R

(wherein, R’, R’', R?, R®', R°, R!, R, R, and R are
the same as the above definitions)

or the following formula (5)

(wherein, R7, R7', RB, R®
R'?' are the same as the above definitions)

or the following formula (6)
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the sane as the above definitions). Furthernore, preferred exanples include
the followng groups: HN N M-N,. 2- EtE-NNMe HNJul- H M Et M Et

HZN N H2N *11~ H r*'N -Y~ N 3 N Me2N NH2 H3C HN HN McHNMe2N HZN N LJ N N
M H M

13 16 16
R \ R R
R‘IS'/N N—' (6)
15
F%R1¢ R14

(wherein, R'3, R'¥', RY, RY', R'®, R!®, and R'®' are the same
as the above definitions)

or the following formula (7)

H17}'q16 le
R'7
R
N s AN (7)
13 R
R Rm RM

(wherein, R13, R13" R14’ R14', R15, R16, R16', R17, and R:|_7' are
the same as the above definitions).

Furthermore, preferred examples include the

following groups:

/\
/\ H= —
O O e
3 s s € ,

Me
/7 \ >'_\ /T \
H— — H- — Me— —
w w w S e
Et ’ Me Et , U
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NNMNC:CN NO"",C-NNHNHNN HNN Y F2HC MOH2C H2N and
Moreover, nore preferred exanples include the follow ng groups: Me- H -
Ph HNNM YHNNE M 1J HZNN L-~~ H2N Ph H2N

H= — /\

Hen e HeN e H— —
Aol Sl Se

b

MeHN

H,N Me,N HN
D= T T~ B
, , , Me

MeHN

F\)\:/\N— - EN_ %;:N— JZ\N—
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NH2 O--1 NH2N HN ,N H N ,N P2ZHC MOH2C N and Furthernore, concrete
exanpl es of preferred conpounds exhibiting the advantages of the invention
i nclude the foll ow ng conmpounds: a

6- car boxy-9-fl uoro- 2, 3-di hydro-3-(S) - net hyl -

0Xx0- 7H-pyrido[ 1, 2, 3-de] [ 1. 4] benzoxazi ne derivative having Z at the

10- posi tion, an 8-am no-6-carboxy-9-fluoro-2, 3-di hydro-3-(S)-

met hyl - 7- oxo- 7H pyri do[ 1, 2, 3-de] [ 1. 4] benzoxazi ne m@erivative having Z at
the 10-position, a 3-carboxy-6-fluoro-1-[2-(S)-flyoro-I-(R) - 45

cycl opropyl ] -1, 4-di hydr o- 4- oxo- 1,8-Rgpht hyri di ng grivative having Z at
the 7-position, a 3-carboxy-8-chl 6-fl uoro-| S)-fluoro-1I -
(R)-cyclopropyl] 1, 4- dihydﬂ@e@~0‘—-uinoline eler N#&t i ve  having Z at the

7-position, C rboxy 6-fl uoro- | (S) -fluofro-i- (R -
cycl opropyl ] - 8-g§Eﬂff§ , 4- dlhyu' 4-ox0qui nglji dexi vative having Z at

the 7-positienN N—

IS
=N
H,N H,N
H—N N— H— N— N/—\N_
F,H MeOH,C %/

and

Moreover, more preferred examples include the

following groups:

Me

O e e
Me_¢*__jN—_ | | o | Mé}——/

Me
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a 3-carboxy-1- [2- (S) -fluoro-1- (R) -cyclopropyl] -8-

nmet hoxy- 1, 4- di hydr o- 4- oxoqui nol i ne derivative having Z at the 7-position,
a 3-carboxy-6-fluoro-1-[2-(S)-fluoro-1-(R)-

cycl opropyl ] -8-difluoronet hoxy- 1, 4-di hydr o- 4- oxoqui noline derivative
having Z at the 7-position, a
3-carboxy-I1-[2-(S)-fluoro-1-(R)-cycl opropyl]-8- difluoronethoxy-I,

4- di hydr o- 4- oxoqui nol i ne derivative having Z at the 7-position, a
3-carboxy-6-fluoro-1- [2- (S) -fluoro-1- (R -

cycl opropyl]-8-nethyl -1, 4-di hydr o-4- oxoqui noline derivative having Z at
the 7-position, a 5-am no-3-carboxy-6-fluoro-1-[2-(S)-fluoro-1I-

(R) -cycl opropyl ] - 8- et hoxy- 1, 4-di hydr o- 4- oxoqui nol i ne derivative having Z
at the 7-position, a 5-am no-3-carboxy-6-fluoro-i-[2-(S)-fluoro-I-

(R -cycl opropyl]-8- met hyl -1, 4-di hydr o- 4- o oqui noline derivative having Z
at the 7-positiqn, a 5-am 3 car boxy- 6, |quoro I - | uoro - 46
1- (R) -cycl opr pyrl_l 4- di hydfo- %; oxqu|no i i Z at the
7-position, ar boxy- 8- chhqro0- 6-f | uor o- | '
di hydro- 4+gXoqui nol i ne det\vative havingi K at the 7- posi
3-car boxy- 6-fl uor o- I-cyclopropyl 8- nethoxy 1, 4- ) 5

Ph NH,

H,N HN \

2 ZE>N— i N— N—

NH,
O/KCN“
H-N N— H—-N () N\
>_/ N N—
F,HC MeOH c %/
b ) and

Furthermore, concrete examples of preferred
compounds exhibiting the advantages of the invention
include the following compounds:

a 6-carboxy-9-fluoro-2,3-dihydro-3-(S)-methyl-7-
oxo-7H-pyrido[l,2,3~de][1l.4]benzoxazine derivative having
Z at the 10-position,

an 8-amino-6-carboxy-9-fluoro-2,3~dihydro-3-(S)-
methyl-7-oxo-7H-pyrido[l,2,3-de] [1.4]benzoxazine
derivative having 2 at the 10-position,

a 3-carboxy-6~fluoro-1-[2-(S)-fluoro-1-(R) -
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di hydr o- 4- oxoqui nol i ne derivative having Z at the 7- position, a
3-carboxy- | -cycl opropyl - 8- net hoxy- 1, 4-di hydr o- 4-oxoqui noli ne derivative
having Z at the 7-position, a 3-carboxy-6-fluoro-I-cyclopropyl -
di fl uoronet hoxy-1, 4-di hydro-4-oxoquinoline derivative having Z at the
7-position, a 3-carboxy-I|-cycl opropyl -8-difl uoronet hoxy-1, 4-
di hydr o- 4- oxoqui nol i ne derivative having Z at the 7- position, a
3- car boxy- 6-f 1 uor o- I-cyclopropyl 8- et hyl - 1, 4- di hydr o- 4- oxoqui nol i ne
derlvatlve havi ng Z _at osi tion,

- am no- 9Y€&PE6>?PYGJT‘I1U&‘&’-I &a-éprqaﬁml f-naphthyridine
nethoxy 1, 4-di hydr o- 4- oxqu|noI|ne gFrlvallve having Z at the 7-position,

a 5- anlnéeﬁleéFﬁaﬁyhévﬂnﬁbﬂoﬁ PRAFA B3R o
s L R T R S e
oL R B %&g@ WERTH G PR e
g/g\r/g(r)];/gges Og@r %te Itﬁéglgl.,e%ogflm £ preferred conmpounds exhibiting the

a 3-carboxy-6-fluoro-1-[2-(S)-fluoro-1-(R)-
cyclopropyl] -8-methoxy~-1,4-dihydro-4-oxoquinoline
derivative having Z at the 7-position.

a 3-carboxy-1-[2-(S)-fluoro-1-(R)-cyclopropyl]-8-
methoxy-1,4-dihydro-4-oxoquinoline derivative having Z at
the 7-position,

a 3-carboxy-6-fluoro-1-[2-(S)-fluoro-1-(R) -
cyclopropyl] -8-difluoromethoxy-1,4~-dihydro-4-oxoquinoline
derivative having Z at the 7-position,

a 3-carboxy-1-[2-(S)~-fluoro-1-(R)-cyclopropyl]-8-
difluoromethoxy=-1,4-dihydro-4-oxoquinoline derivative
having 2 at the 7-position,

a 3-carboxy-6-fluoro-1-[2-(S)-fluoro-1-(R) -
cyclopropyl] -8-methyl-1,4-dihydro-4-oxoquinoline
derivative having Z at the 7-position,

a 5-amino-3-carboxy-6-fluoro-1-[2-(S)-fluoro-1-

(R) ~cyclopropyl] -8-methoxy-1,4-dihydro-4-oxoquinoline
derivative having Z at the 7-position,

a 5-amino-3-carboxy-6-fluoro-1-[2-(S)-fluoro-1-

(R) ~cyclopropyl] ~8-methyl-1l,4-dihydro~4-oxoquinoline
derivative having Z at the 7-position,

a 5-amino-3-carboxy-6,8-difluoro-1-[2-(8)~-fluoro-

- 46 -



I ncl ude the conmpounds shown in the following table. (in the table, the
conpounds with nunber shown in the parentheses are conpounds substituted
by fluorocycl opropyl group.) Table 1 Mother 0 O O O xucleusF\ 1 F\ |
COZHFCO2HF1 COZH COZH Z Z N Z N z2NF) OM(F)Me A(F)Z N Cl NH Conpound
1Conpound 5Conpound 9Conpound 13 N( Conpound 2) ( Conpound . 6) ( Conpound 10)
NH2 Conpound 3Conpound 7Conpound 11 ! Conpound 14 (Conpound 4) ( Conpound

8) (Conpound 12)

1-(R) ~cyclopropyl] -1,4-dihydro-4-oxoquinocline derivative
having 2 at the 7-position,

a 3-carboxy-8-chloro-6-fluoro-l-cyclopropyl-1,4-
dihydro-4-oxoquinoline derivative having Z at the 7-
position,

a 3-carboxy-6-fluoro-l-cyclopropyl-8-methoxy-1,4-
dihydro-4-oxoquinoline derivative having Z at the 7-
position,

a 3-carboxy-l-cyclopropyl-8-methoxy-1,4-dihydro-
4-oxoquinoline derivative having Z at the 7-position,

a 3-carboxy-6~-fluoro-l-cyclopropyl-8-
difluoromethoxy-1,4-dihydro-4-oxoquinoline derivative
having Z at the 7-position,

a 3-carboxy-l-cyclopropyl-8-difluoromethoxy-1,4-
dihydro-4-oxoquinoline derivative having Z at the 7-
position,

a 3-carboxy-6-fluoro-l-cyclopropyl-8-methyl-1,4-
dihydro-4-oxoquinoline derivative having Z at the 7-
position,

a 5-amino-3-carboxy-6-fluoro-l-cyclopropyl-8-
methoxy-1,4-dihydro-4-oxoquinoline derivative having Z at
the 7-position,

a S5-amino-3-carboxy-6-fluoro-l-cyclopropyl-8-
methyl-1,4-dihydro-4~oxoquinoline derivative having Z at
the 7-position,

a S5-amino-3-carboxy-6,8-difluoro-l-cyclopropyl-

1,4-dihydro-4-oxoquinoline derivative having 2 at the 7-
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48 Table 1
HCNIEt NI H CNCH2F

Me CN) (Conpound 15) |
(continued) 0 CO2H F.
Compound 17

H M~N)Me N (Conpound 16) | -
C2H Owvej (F) | M ~, (F
(Conpound 18) (Conpound 19)

position (wherein, the substituent Z which these

derivatives have is the same as the above definition.).
Moreover, concrete examples of more preferred

compounds exhibiting the advantages of the invention

include the compounds shown in the following table.

(in the table, the compounds with number shown in the

parentheses are compounds substituted by

fluorocyclopropyl group.)

Table 1

Mother O 0 0 O

chozH chozH chozH chozH
Z Z N Z Z N

Nucleus

{Compound 15)

N N
Z Sl AF) OMLF) Me A(F) OAN
NH -
Compound 1 Compound 5 Compound 9 Compound 13
(Compound 2)| (Compound 6) |(Compound 10)
N
]
NH,
Compound 3 Compound 7 Compound 11 ! Compound 14
N (Compound 4) (Compound 8) | (Compound 12)
I
Me

(Compound 16)
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(Conpound 22) 0 CO2H cN (Conpound 23) NH ¢ N (Compound 24) N H

CNJyPhConmpound 25Conpound 271 N( Conpound 26) (N5 (Conpound 28) N - 49
conmpound represented by the formula (1) nmay be produced according to

vari ous net hods and the exanp are described in Japanese Patent

Lai d- Open Nos.

| es

95176/ 1991, 239857/ 1994, 300416/ 1995, 333337/1996, et

the case that the conpound of the formula (1)

has a structure where

st ereoi soners such as enanti onmers or

C.
according to the invention
di ast ereoners

are present, it is preferred to adm nister an agent
: Table 1 (continued)
o o) 0 0
Mother F::\)’\’,CO H F:C\)‘\’,COZH F:;:\)’\’,COZH FmCOZH
ucleus | ] | f
yd N Z N Z N Z N
M
7 Cl AF) OMeL(F) Me A (F) 0N
H
[Njﬁt Compound 17
N (Compound 18)
I
H
[NjCHzF (Compound 19)
N
I
H
[N:fk (Compound 22)
N
I
H
E“jp (Compound 23)
N
|
H
[N:r (Compound 24)
N
I
H
N<-Ph ;
[ :r Compound 25 Compound 27|
N (Compound 26)
!
N
[ (Compound 28)
N
I
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conprising a stereochemcally single conmpound at the admnistration to
human and ani mals. The "stereochemcally single conpound” is understood to
be not only a conpound containing no other enantioner or diastereomer but
al so a compound which is thought to be chemcally pure. That is, it is
understood that the conpound rmay contain other stereoisomer to such an
extent that the isoner does not affect physical constants and
physi ol ogi cal activity. Exanples of the protective groups usually used for

a1 Koxycar bonyl ot QRAA T 1esHikeyRhr Bomy FORFOLD, (1) may -
2,2,2-trichl orogt hoxycarbonyl grou and the |ike; aral] kyl oxycarbonyl
groups sb@npﬁfﬁéﬁm%ﬁ ngﬁﬁfs @m%‘giyﬁ‘éﬁzgﬁ‘%x %‘FB{')'WI group,
p-nitrob I Lhonyl u nd |ike:. acyl groups such as acetyl

b oup, et et SRR St Fasf et 8 oacet vi o oup,

pi val ol saoN odr A odk o beragyls 6) s Ans by i ks aky! or - S0

aral kyl groups sucH as tert’-butyl Tgroup, group, p robenzyl

group, p-nethoxyhenzle WL, eidt PHEEIRI WA &F OtRe 3PGrhdiEa | (Xf: ethers

such as nmet hoxymethyl group, tert-butoxymethyl group, tetrahydropyranyl
group, 2aocdrdingCRlonaRd ihodmiion KHPUW dudberéd i difersubstituted silyl

groups such as trinmethylsilyl group,
stereoisomers such as enantiomers or diastereomers are

present, it is preferred to administer an agent
comprising a stereochemically single compound at the
administration to human and animals. The
"stereochemically single compound” is understood to be
not only a compound containing no other enantiomer or
diastereomer but also a compound which is thought to be
chemically pure. That is, it is understood that the
compound may contain other stereoisomer to such an extent
that the isomer does not affect physical constants and
physiological activity.

Examples of the protective groups usually used
for the amino group of the compound according to the
invention include alkoxycarbonyl groups such as tert-
butoxycarbonyl group, 2,2,2-trichloroethoxycarbonyl group
and the like; aralkyloxycarbonyl groups such as
benzyloxycarbonyl group, p-methoxybenzyloxycarbonyl group,
p-nitrobenzyloxycarbonyl group and the like; acyl groups
such as acetyl group, methoxyacetyl group,
trifluorocacetyl group, chloroacetyl group, pivaloyl group,

formyl group, benzoyl group and the like; alkyl or
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| sopropyl di net hyl silyl group, tert-butyldinethylsilyl group,
tribenzylsilyl group, tert-butyldiphenylsilyl group and the I|ike.
conpound according to the present invention nay be the free form
acid-addition salt thereof, or an salt of the carboxyl group ther
Exanples of the acid-addition salt include inorganic acid salts such as
hydrochl oride, sulfate, nitrate, hydrobrom de, hydroiodi de, phosphate, and
the like; and organic acid salts such as nethanesul f onat e,

benzenesul f gnat e,

The
an
eof .

t ol uenesul fonate (sul fonates), .acetaje, citrate,

mal eat e, 3EFHYH JTAURS AUCH AF FEEFREYL RPN hPPRFE. FPMRerP  the sal t

f th .b I b ' ' | t d t.h
el ude ARG Hn SRR« RERAE BRI i St <CERRPSArEe ot

sal t,
sal t,

tris(hydroxym I ] t S ' ves ,,the
form ac it(?-%g%ft{%dgﬂsg a a%’l%gs%ﬁ%{%%%@r%éﬁ’ Séf b%bilof
pyri doneggr; | ' jva,l | St a t he ot her
hand, a %l%#gggrtbr%%ﬁ%ﬂgc]i ?faé%r ir%lgc% iee\ﬁeév\%%%e'i n%ée@%g?%%(}yl ic acid

MO ety | 3116 Yridd dutHISE Wr e thyddi Tiet i grdug ef edi ate or a

isopropyldimethylsilyl group, tert-butyldimethylsilyl
group, tribenzylsilyl group, tert-butyldiphenylsilyl
group and the like.

The compound according to the present invention
may be the free form, an acid-addition salt thereof, or
an salt of the carboxyl group therecf. Examples of the
acid-addition salt include inorganic acid salts such as
hydrochloride, sulfate, nitrate, hydrobromide,
hydroiodide, phosphate, and the like; and organic acid
salts such as methanesulfonate, benzenesulfonate,
toluenesulfonate (sulfonates), acetate, citrate, maleate,

fumarate, lactate (carboxylates), and the like.

Further, the salt of the carboxyl group may be an
organic or inorganic salt and the examples include alkali
metal salts such as lithium salt, sodium salt, potassium
salt, etc., alkaline earth metal salts such as magnesium
salt, calcium salt, etc., ammonium salt, triethylamine
salt, N-methylglucamine salt,
tris (hydroxymethyl) aminomethane salt, and the like.

Moreover, the free form, acid-addition salt and
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prodrug. For exanple, alkyl esters, benzyl esters, al koxyal kyl esters and
phenyl esters are useful as synthesis internediates. The ester to be used
as the prodrug is an ester which is easily cleaved in the living body to
formfree carboxylic acid. The exanpl es include acetoxynethyl ester,

pi val oyl oxynet hyl ester, ethoxycarbonyl ester, choline ester,

di net hyl am noet hyl ester, 5-indanyl ester, and oxoal kyl esters such as
pht hal i di nyl ester, a 5- al kyl-2-oxo0-1, 3-dioxol-4-yl-nethyl ester and

3-acet Oxyady G¥RULNk %%tr%ro#g . gérﬁg%%e éﬂ@?gﬂeam Gording to the

I nvention I's used as human t he do ranges from50 ng to 1 g,

pr ef er abl r 0 adult. The daily dose nay be
de 8%##9% |V|d|n§ %xggb % jﬂ%%ses

once a day or ‘per day. If necessary, the
daily dose L mes , exc ed { he above descri.bed r.an anpl es of the
aci d- f ast bacterl &n%&he ?’ﬁé’dt é’lﬁ%ﬁnfccaoﬁbac”ﬂ@l%%g‘} CFT(nvent ion are
effective - 52 .include tubercle baci | l.i, such as Nycobacterlum
tuberculGgFévaﬁﬁﬂﬁb&PPéﬂHﬁnqﬁin9?;gﬂﬁ¥ 5ﬁ§6f RRY &% i canum and

atypical anti-fast bacteria such as cobacterlun1kansa3||, Nycobacterlum
mar i num eskpEdbaededsymsediuds afc &ufyY tdrhermediats or

prodrug. For example, alkyl esters, benzyl esters,
alkoxyalkyl esters and phenyl esters are useful as
synthesis intermediates.

The ester to be used as the prodrug is an ester
which is easily cleaved in the living body to form free
carboxylic acid. The examples include acetoxymethyl
ester, pivaloyloxymethyl ester, ethoxycarbonyl ester,
choline ester, dimethylaminoethyl ester, 5-indanyl ester,
and oxoalkyl esters such as phthalidinyl ester, a 5-
alkyl-2-oxo-1,3-dioxol~4~yl~-methyl ester and 3-acetoxy-2-

oxobutyl ester.

In the case that the compound according teo the
invention is used as human medicines, the dose ranges
from 50 mg to 1 g, preferably from 100 mg to 300 mg, per
day for adult.

The daily dose may be once a day or with dividing
into 2 to 4 doses per day. If necessary, the daily dose
may sometimes exceed the above-described range.

Examples of the acid-fast bacteria for which the

compounds according to the invention are effective

-~ 52 -



Mycobacterium intracel | ul are, Mycobacterium xenopi, Mcobacterium
fortuitum and Mycobacterium chel onae, and the |ike. The acid-fast
bacteria-infected di seases caused by these pathogens are classified into
tubercul osis, atypical acid-fast bacterial diseases and | eprosy depending
on the infecting bacteria. The Mycobacterium tubercul osis-infected disease
I s observed at, other than |lung, thoracic cavity, tracheal/bronchi, |ynph
node, system c dissem nation,,bone joint, neninges, brain, digestive
organs (bowels, liver), skin, manmary gl and, _eye, tynmpanum pharynx,
urinary %FSEP?enﬁPheﬁﬁﬁﬁiPé°1&ﬂ§aﬁ§§%féﬁaMEQ@BﬂHQQ§1§Fgans, and the |ike.
Main infected organ of the atypical acid-fast, bacterial diseases

(non- t ubEPREFSH °gEFd-”¥§PgB&5?§FP§Ib&W&éaségﬁ Myeobacterdf® ot her exanpl es

i nclude fgcal |ynphadenitis, ermal. sof I ssue,. _bone_joint, systemc
disseninﬁ?Fbﬁangvpe?n nﬁiyﬁécﬁgkég%+ﬁ§a§%t%ﬁ&%ﬁéﬁ?aﬁ“ﬁ%é&ﬁwﬂicn1conprising
t he conﬂogggao%etge iﬂggggggg cgncgg %E%Q%%%P b*iyhe conventi onal

pr epar at1dn RECho0s ol 2Var ous SEOPSTE N IR s@F@Eting an appropriate

dose | BEaspiukoses 3 Bl BUEBRS s avkagl e e o T
for exany,€obhebbelim @HWQQES&IQ&QQBLeﬁycobacterium xenopi,
Mycobacterium fortuituﬁ, and MYcobacteriﬁm chelonae, and
the like.

The acid-fast bacteria-infected diseases caused
by these pathogens are classified into tuberculosis,
atypical acid-fast bacterial diseases and leprosy
depending on the infecting bacteria. The Mycobacterium
tuberculosis-infected disease is observed at, other than
lung, thoracic cavity, trachea/bronchi, lymph node,
systemic dissemination, bone joint, meninges, brain,
digestive organs (bowels, liver), skin, mammary gland,
eye, tympanum, pharynx, urinary tract, male gentile
organs, female gentile organs, and the like. Main
infected organ of the atypical acid-fast bacterial
diseases (non-tuberculous acid-fast bacterial diseases)
is lung, and other examples include focal lymphadenitis,
dermal soft tissue, bone joint, systemic dissemination
type, and the like.

The antibacterial preparation comprising the
compound of the invention can be prepared by the

conventional preparation methods for various dose forms

with selecting an appropriate dose form according to
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capsul es, solutions, syrups, elixiers, oily or agqueous suspensions, and
the like can be exenplified as the preparations for oral adm nistration.
For the injections, stabilizers, antiseptics, and solubilizing agents may
be sometines used. After the solution which may contain such excipients is
put in a container, the solution my be subjected to |yophilization or the
like to prepare a solid preparation which can be dissolved on use. One
contai ner may contain either a single dose or several doses. Exanples of
dose forns for external adninistra io i ncl ude saql uti suspensi ons,

enulsion%dmiﬁéﬁFﬁéﬁfgn gepte. créénE Eenforms, Loz t gﬁd the like. Solid
preparati ons na con ain harnaceutlcall tabl e additiv oget her

o Ch T neARErPaEtathpb RHeD aﬁﬁ&‘f’ﬁe"%ﬁﬁbéh&gn%ggbé”f’f‘ﬁ?é‘&%w B, exanpl e,
fillers, extEQders bi nders ?ﬁgi rators di ssol uti i\ accel erators,

wetting HHERR °?ubf?faﬁf§mp$ﬁd P Re, p°“P°ﬁ§de§§5Pu, Y0 prepare ai med
|
prepar at | o u%&%ﬁgﬁglﬁifg$%2tEﬁaépégﬁéggﬁlﬁg ut | 3E§nors! QRIsONS,

enul si ons; Ines™ c¢on suspensit on

StabI|IZ§£§% gﬁgﬁéflgﬁa gdlEEg Ehkebeaéx 1§§thl 8S+he 04 Methods for

adm ni ster e cbnpoun I nvention to animals may be, for
exanple,pﬁbﬁ£$Q9§°Q§ for oral administration.

For the injections, stabilizers, antiseptics, and
solubilizing agents may be sometimes used. After the
solution which may contain such excipients is put in a
container, the solution may be subjected to
lyophilization or the like to prepare a solid preparation
which can be dissolved on use. One container may contain

either a single dose or several doses.

Examples of dose forms for external
administration include solutions, suspensions, emulsions,
ointments, gels, creams, lotions, sprays, and the like.

Solid preparations may contain pharmaceutically
acceptable additives together with the active compound,
and the compound may be mixed with, for example, fillers,
extenders, binders, disintegrators, dissolution
accelerators, wetting agents, lubricants, and the like,
if necessary, to prepare aimed preparations.

Liquid preparations include solutions,
suspensions, emulsions, and the like. They may sometimes
contain suspension stabilizers, emulsifiers, and the like

as the additives.
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admnistering it orally either directly or as adm xture wth feedstuff, a
nmet hod of preparing its solution and then admnistering it orally either
directly or as adm xture with water or feedstuff, or a nethod of

adm nistering it by injection. As preparations for adm nistering the
conpound of the invention to animals, it can be fornulated into powders,
fine granules, solubilized powders, syrups, solutions, or injections, by
conventional preparation nmethods in this technical field. Formnulation

Exanpl es are Shogat' Bafabe AdmidllstezinOrid %fd.@b@&arg% SHe (Capsul )
100.0 ng Conpound of the invention Corn starch23.0 ng CMC cal ci unk2.5 ny

oo e bS8k VLORRRRRIEROONGT, VI LSARG! § BRORFIE0O T

acid or 29di 4 0¥dE 0% 98%02a19y? e thed i R4y P UV Qe dhnh
with feedstuff, a method of preparing its solution and
then administering it orally either directly or as
admixture with water or feedstuff, or a method of
administering it by injection.

As preparations for administering the compound of

the invention to animals, it can be formulated into
powders, fine granules, solubilized powders, syrups,

solutions, or injections, by conventional preparation

methods in this technical field.

Formulation Examples are shown in Table 2.

Table 2

Formulation Example 1 (Capsule)

Compound of the invention 100.0 mg
Corn starch 23.0 mg
CMC calcium 22.5 mg
Hydroxymethyl cellulose 3.0 mg
Magnesium stearate 1.5 mg

total 150.0 mg



Purified water87.9 to 98.4 g total 100 g Fornul ati on Exanple 3 (Powder for
Adm xture with Feedstuff ) 1 to 10 g Conpound of the invention Corn
starch98.5 to 89.5 g Light anhydrous silicic acid0.5 g total 100 g Best Mde
for Carrying Qut the Invention Exanples The following will explain the
present invention in detail by way of Exanpl es and Reference Exanples, but
It should be understood that the present invention is not I|imted thereto.
Ref erence Exanple 1 - 56 COOH Ph Ph OH Ove Ph 0 Ph NHBoc

Formulation Example 2 (Solution)

Compound of the invention 1l to 10 g
Acetic acid or sodium hydroxide 0.5 to2g
Ethyl p-hydroxybenzoate 0.1 g
Purified water 87.9 to 98.4 g

total 100 g

Formulation Example 3 (Powder for Admixture with

Feedstuff )

Compound of the invention l to 10 g
Corn starch 98.5 to 89.5 g
Light anhydrous silicic acid 0.5 g

total 100 g

Best Mode for Carrying Out the Invention

Examples

The following will explain the present invention
in detail by way of Examples and Reference Examples, but
it should be understood that the present invention is not
limited thereto.

Reference Example 1
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Ph NHBoc NHBoc [ Reference Exanple 1-1] N-Methyl-N-nethoxy-1-[1-(R)-

phenyl et hyl ] - 5- oxopyrroli di ne-3-(R)-carboxam de To a di chl oronet hane

solution (200 m) of 1-[1-

(R) - phenyl et hyl ] - 5- oxopyrrolidine-3-(R)-carboxylic acid (11.66 g, 0.05

nol) were added oxalyl chloride (6.54 m, 0.075 nol) and dinethyl formam de

(3 drops) under ice cooling, followed by stirring at roomtenperature

overnight. After renoval of the solvent under reduced pressure, tol uene

(100 M) was added thereto and the solvent was again renoved under reduced

pressure. To the residue were added di chl oronethane (200 m) and N, O

nmet hyl hydr oxyl am ne hydrochlqgide (5.47 g, 0.055 nol), and then a

di chl or onet hane cggluti on (50 ) M¢ triethgdamine (17.4 wd, 0.125 nol) was

added theret - 57 under yceNcooling and irring over riod of 15

m nutes. Aft/er \stirring under\ i ceomeo0l i ng 30 mnute the m xture was

stirred av=Tt t enpegaf r 3_hopyrs. /T reaction fsol\ution was washed

with 10%citric acid aqueozs sol uti ono 7m), wate
S

sat ur at ed *afm hydr ogen rbonat e aqueolis sol ution ii%g m),
successively, and then dried Bver anhydreﬂﬂ\gpdiun1 Ph

Ph
N Ph
3 NHBoc
NHBoc
N c N
N
H

Ph
NHBoc
/k |
Ph vf’L\ph .rJ\\Ph

Ph

0

[Reference Example 1-1] N-Methyl-N-methoxy-1-[1l-(R)-

phenylethyl] ~-5-oxopyrrolidine-3- (R) ~-carboxamide

To a dichloromethane solution (200 ml) of 1-[1-
(R) -phenylethyl] -5-oxopyrrolidine~3-(R) —carboxylic acid
(11.66 g, 0.05 mol) were added oxalyl chloride (6.54 ml,
0.075 mol) and dimethylformamide (3 drops) under ice
cooling, followed by stirring at room temperature
overnight. After removal of the solvent under reduced
pressure, toluene (100 ml) was added thereto and the
solvent was again removed under reduced pressure. To the
residue were added dichloromethane (200 ml) and N,O-
methylhydroxylamine hydrochloride (5.47 g, 0.055 mol),
and then a dichloromethane solution (50 ml) of

triethylamine (17.4 ml, 0.125 mol) was added thereto
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sulfate. After renoval of the solvent under reduced pressure, the residue
was subjected to silica gel colum chromatography. Elution with

chl orof ormf met hanol of 50/1 to 20/1 afforded the title conpound (11.32 g,
82% as a brown oil. 1H NWR (400MHz, CDC13) 8: 1.54 (3H, d, J=6.84Hz) ,
2.65 (1H, dd, J=9.77, 7.09Hz), 2.77 (1H, dd, J=8.79, 7.09Hz), 3.12- 3.18
(1H, m, 3.20 (3H, s), 3.37-3.48 (1H, m, 3.55-3.64 (1H, m, 3.65 (3H, s),
5.50 (1H, q, J=6.84Hz), 7.28-7.37 (5H, m. [Reference Exanple 1-2]

4- (R) - Phgpbeat banWodi il @R s¥1adRl hide % [a#dd domeysnder a ni trogen

at mosphere, phenyl magnesi'um brom de (3N diethyl ether solution, 15 m) was
et byl - NPABASE, S FEYELORY] BHape, YOS ae i e Y nsE B8 am de
(21499 o pleg: L L0 N LS Bl L ALETRE o USLEY 50
ncetat o FBenFepeBionrpltgan e aehed ahaf¥ g LS ed sal ne
(100 mM) and dried_over anhydrous sodium sulfate. After renoval of the

sol vent @Aderus; &@idtd ofy ddf @l hedatay iid Akl )s MR xEPEted | i ca gel

col uim chr omat o%r%phy. El ution with n-hexane/et hyl
sodium hydrogen carbonate aqueous solution (100 ml),

successively, and then dried over anhydrous sodium
sulfate. After removal of the solvent under reduced
pressure, the residue was subjected to silica gel column
chromatography. Elution with chloroform/methanol of 50/1
to 20/1 afforded the title compound (11.32 g, 82%) as a
brown oil.

lH-NMR (400MHz, CDCl;) &: 1.54 (3H, d, J=6.84Hz), 2.65 (1H,
dd, J=9.77, 7.09Hz), 2.77 (1H, dd, J=8.79, 7.09Hz), 3.12-
3.18 (1H, m), 3.20 (3H, s), 3.37-3.48 (1H, m), 3.55-3.64
(1H, m), 3.65 (3H, s), 5.50 (1H, q, J=6.84Hz), 7.28-7.37
(5H, m).

[Reference Example 1-2] 4-(R)-Phenylcarbonyl-1-[1-(R)-

phenylethyl] -2-pyrrolidone

Under a nitrogen atmosphere, phenylmagnesium
bromide (3N diethyl ether solution, 15 ml) was added
dropwise to a tetrahydrofuran solution (50 ml) of N-
methyl-N-methoxy-1-[1- (R) -phenylethyl]~-5-oxopyrrolidine-
3-(R) ~carboxamide (2.49 g, 9.0 mmol), followed by

stirring at room temperature for 30 minutes. To the
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acetate (1/1) afforded the title conpound (2.36 g, 89% as a pale yellow
oil. 1H NWR (400MHz, CDC13) 5: 1.55 (3H, d, J=6.83Hz), 2.79 (1H, dd,
J=17.09, 9.77Hz), 2.81 (1H, dd, J=17.09, 7.81Hz), 3.23 (1H, dd, J=9.76,
8.79Hz), 3.71 (1H, dd, J=9.76, 6.35Hz), 3.97-4.05 (1H, m, 5.54 (1H q,
J=6.83Hz), 7.27- 7.38 (5H, nm), 7.42-7.50 (2H, m, 7.55-7.61 (1H m, 7.88-
7.90 (2H, m. [Reference Exanple 1-3] 4-(R)-[1l-Hydroxy-I-

phenyl met hyl ] -1-[ 1- (R) - phenyl et hyl ] - 2-pyrrolidone [FI], [F2] To an

absol ute, LQ@F‘_QF %%9.8:@) S Qlaldl ial e@( 14 md1f1 'hydrochlor:.c acid (50

phenylcar ony enylet ]-2- pyrro I'”done (2.17 g, 7.40 nmol) was
added sodi rohydri yed stirring
at the sa%g %ﬁé‘ré‘ urg'% % (Slu;‘!:lil tgl ree%% or%‘%%afg'%él)on V\% added 10%

citric aci 50 m) .un i,ce oI| , and then t he et han renoved
under reﬁﬁggg BF§§§ﬁFeq%Tﬂ& Fé?gdue S5 PTIRA G AIERR CFS'Q%Fﬁéﬁoroforn1(8O
m x 2) an after washin at ated sal.in 100 m t he organic

| ayer tbr?é&“E?@Pdaﬁﬁﬁgﬁﬁh q@ §§ei;év iﬂﬁX&ﬁ Udf the

sol vent under reduced pressure, the reS|due was subjected to silica gel

col urm cHP@AtMogHASRFe -El MEteF TAmavad antthesolyant ATyl acet at e

(1/3) to ethyl acetate (100% afforded the |ow polar title conpound
reduced pressure, the residue was subjected to silica gel

column chromatography. Elution with n-hexane/ethyl

acetate (1/1) afforded the title compound (2.36 g, 89%)

as a pale yellow oil.

'H-NMR (400MHz, CDCl;) &: 1.55 (3H, 4, J=6.83Hz), 2.79 (1H,
dd, J=17.09, 9.77Hz), 2.81 (1H, dd, J=17.09, 7.81Hz),

3.23 (1H, dd, J=9.76, 8.79Hz), 3.71 (1H, dd, J=9.76,
6.35Hz), 3.97-4.05 (1H, m), 5.54 (1H, q, J=6.83Hz), 7.27-
7.38 (5H, m), 7.42-7.50 (2H, m), 7.55-7.61 (1H, m), 7.88-
7.90 (2H, m).

[Reference Example 1-3] 4-(R)-[l-Hydroxy-1-

phenylmethyl]-1-[1-(R)-phenylethyl] -2-pyrrolidone [Fl],

[F2]

To an absoclute ethanol (40 ml) solution of 4-(R)-
phenylcarbonyl-1-[1-(R) -phenylethyl]-2~pyrrolidone (2.17
g, 7.40 mmol) was added sodium borohydride (280 mg) under
ice cooling, followed by stirring at the same temperature
for 1 hour. To the reaction solution was added 10%
citric acid (50 ml) under ice cooling, and then the

ethanol was removed under reduced pressure. The residue
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having | ow polarity [FI] (892 ng, 41% and the title conpound having high
polarity [F2] (1.163 g, 53% as pale vyellowoils. [F11; 1H NVR (400MHz,
CDC13) 5: 1.46 (3H, d, J=6.84Hz), 2.03- 2.14 (2H, m, 2.44-2.54 (1H m,
3.05-3.09 (1H, m, 3.36- 3.40 (1H, m, 3.47 (iH brs), 4.45 (1H, d,
J=7.81Hz), 5.38 (1H, q, J=6.84Hz), 7.22-7.31 (10H, m. [F2] ; 1H NWR
(400MHz, CDC13) 6: 1.37 (3H, d, J=7.32Hz) , 2.26- 2.32 (1H, nm, 2.40-2.55
(2H, n) 2.73-2.77 (1H, m, 3.00- 3.04 (1H, m, 4.32 (1H brs), 4.42 (1H

d, J= 8Wl¥ eﬁtggctéan:L%h thiodeHerm 7(8351117.!. 3 1)1QUha Maridef erence
Exanple -4] 4-( 1- Azi do-i - phenyl net hyl ] -

1- (1-(R) 5 RRRIY eh%h %‘t‘&ygrt%ld' 4Q99 ple drod Fﬁgﬁ%é:ﬁ%@ﬂf'i%ﬁ mml)

triethylamne met hanesul f ony

dded di_chl h
vl oxy- TS BneRyRAeFROr) RARHIERS. R sihates e des %"éw#] (738

2.50 | at, th t t 1 h
t he rengg? ﬁ{"?ofﬁﬁ?’ﬁﬁg\/\ﬁgdﬁf{jé& dcﬂreﬁscs?% 'd%'(%r%%{ or 8 cguzzool i ng,

and the m xture was extracted with_ chloroform (30 m x 2 After washi ng
with sat GRapegtedaftrngidics gl cofumy ghiomatoararhy. oyt

with eluents of n-hexane/ethyl acetate (1/3) to ethyl
acetate (100%) afforded the low polar title compound
having low polarity [Fl] (892 mg, 41%) and the title
compound having high polarity [F2] (1.163 g, 53%) as pale
yellow oils.

[F1]:

'H-NMR (400MHz, CDCl;) &: 1.46 (3H, d, J=6.84Hz), 2.03-
2.14 (2H, m), 2.44-2.54 (1H, m), 3.05-3.09 (1K, m), 3.36-~
3.40 (1H, m), 3.47 (1H, brs), 4.45 (1H, d, J=7.81Hz),
5.38 (1H, q, J=6.84Hz), 7.22-7.31 (10H, m).

[F2];

'H-NMR (400MHz, CDCls;) &: 1.37 (3H, d, J=7.32Hz), 2.26-
2.32 (1H, m), 2.40-2.55 (2H, m), 2.73-2.77 (1H, m), 3.00-
3.04 (1H, m), 4.32 (1H, brs), 4.42 (1H, 4, J=6.8Hz), 5.33
(1H, q, J=7.32Hz), 7.15-7.27 (10H, m).

[Reference Example 1-4] 4-(R)-[l-Azido-l-phenylmethyl]-

1-[1-(R) -phenylethyl]-2-pyrrolidone [F1l], [F2]

Under ice cooling, triethylamine (0.46 ml) and

methanesulfonyl chloride (217 pl, 2.80 mmol) were added

to a dichloromethane (10 ml) solution of 4-(R)-[1-
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anhydrous sodi um sul fate. The sol vent was renoved under reduced pressure,
and the residue was dissolved in NN dinethylformam de (10 m ). Then,
sodi um azide (488 ng, 7.50 mml) was added thereto, followed by stirring
at 60C for 1.5 hours. After cooling on standing, water (50 m) was added
to the reaction solution and the resulting mxture was extracted with
ethyl acetate (70 ml x 3). The organic |ayer was washed with saturated
saline (150 m) and dried over anhydrous sodium sulfate. After renoval of

col um cRTeraEget %ﬁgﬂ?fﬂfﬁi‘?ﬁ“@’[#w N AT 0/ 2) "ar for dea
app i éhth‘% C°?¥§°pf (fﬁ% 33 87%3?9&%&9@ “Epitaveh R Totnyl o
?VQrEEngnfz S§£ 27 %3ﬁ55h9¥5 PfH ngé%% 9Tﬁ3égegitL)d, 2.94
(1H, dd, J=9.76, 5 86FE 4. 37 (1H, d J=7.8l Hz), 5. 47 (1H q,, J=7.32Hz),
7.21-7. 423?$6Fpnnf°1PF2Pn WGSHaF&ﬁRd( NﬂitraScfsalde (20 o) 3pder
J=7.33Hz) , 2.14 (1H, dd, J=17.09, 7.81Hz), 2.26 (1H dd J=17.09, 8.78Hz),
2.55-2. 6bce1Fpokjngs. and( the maxtyzeowas extyagbed wigh

chloroform (30 ml x 2). After washing with saturated

saline (100 ml), the organic layer was dried over

anhydrous sodium sulfate. The solvent was removed under

reduced pressure, and the residue was dissolved in N,N-

dimethylformamide (10 ml). Then, sodium azide (488 mg,

7.50 mmol) was added thereto, followed by stirring at 60°C

for 1.5 hours. After cooling on standing, water (50 ml)

was added to the reaction solution and the resulting

mixture was extracted with ethyl acetate (70 ml x 3).

The organic layer was washed with saturated saline (150

ml) and dried over anhydrous sodium sulfate. After

removal of the solvent under reduced pressure, the

residue was subjected to silica gel column chromatography.

Elution with n-hexane/ethyl acetate (3/2) afforded the

title compound (701 mg, 87%) as a colorless oil.

The same reaction was applied to 4-(R)-[1-

hydroxy-l-phenylmethyl]-1-[1-(R) -phenylethyl]-2-

pyrrelidone [F2] (77%).

[F1];

'H-NMR (400MHz, CDCl;) &: 1.46 (3H, d, J=7.32Hz), 2.53-
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(1H, dd, J=10.26, 6.34Hz), 4.36 (1H, d, J=9.28Hz), 5.49 (1H, q, J=7.33Hz),
7.26-7.43 (10H, m). [Reference Exanple 1-5] 4-(R)-[1l-tert-

But oxycar bonyl am no- 1- phenyl met hyl ] -1-(1- (R)- phenyl et hyl]-2-pyrrolidone
[F1], [F2] To an ethanol (30 m) solution of 4- (R - [1-azido-

1- phenyl met hyl ]-1-[ 1- (R) - phenyl et hyl ] - 2-pyrrolidone [F1] (641 ng, 2.0
nmol ) was added a 10% pal | adi um carbon catal yst (water content 53.8% 600
ng) and catal ytic hydrogenati on was out at roomtenperature at normal

g&i:lf(‘i%ﬁ&fe@:uﬁa"éﬁ“? au?éé’ﬁfg?@é%L?éf?'g%@-?§gi“’?3efim%=tger5?€29g§33hﬁ?ﬁdif" e
_ , SSUr & i
L1 i ot hy! BRend & 580 S ehvarks i1 by et - S g & P87 Hng ar r oom

tenperature f%r 13 hours. Chloroform (50 m) was added to the reaction

sol uti on9=t/h&28&dul t/i-#d i ~&2urd Wrs Mashed with 10%citric acid (8 nl) and
water (8 nl), and - 62 then the organic |ayer was dried over anhydrous
sodium d8Rfldte. After renmpval of the solvent under reduced pressure, the
resi due ywas subjected to silica gel colum chromatography. Elution with

n- hexane/ BtIYR £4480MHg, ofDCRsbnP1/ 1.6 ABHY ,ald,orkd 338z )i t2 el4obpBund (629
ng, 80% as colorless crystals. The sane reaction was applied to

4- (R)-[ 1ddzi d517.09, 7.81Hz), 2.26 (1H, dd, J=17.09, 8.78Hz),

2.55-2.65 (1H, m), 3.14 (1H, dd, J=10.26, 7.81Hz), 3.32
(1H, dd, J=10.26, 6.34Hz), 4.36 (1H, d, J=9.28Hz), 5.49
(1H, q, J=7.33Hz), 7.26-7.43 (10H, m).

[Reference Example 1-5] 4-(R)-[l-tert-

Butoxycarbonylamino-l-phenylmethyl]-1-[1-(R) -

phenylethyl] -2-pyrrolidone [Fl], [F2]

To an ethanol (30 ml) solution of 4-(R)-[l-azido-
l1-phenylmethyl]-1-[1-(R)-phenylethyl]-2-pyrrolidone [F1]
(641 mg, 2.0 mmol) was added a 10% palladium-carbon
catalyst (water content 53.8%, 600 mg) and catalytic
hydrogenation was out at room temperature at normal
pressure for 6 hours. The reaction solution was filtered
and the solvent was removed under reduced pressure. The
residue was dissolved in dichloromethane (20 ml) and di-
tert-butyl dicarbonate (655 mg) and triethylamine (560
pul) were added thereto, followed by stirring at room
temperature for 13 hours. Chloroform (50 ml) was added
to the reaction solution, the resulting mixture was

washed with 10% citric acid (8 ml) and water (8 ml), and
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1- phenyl met hyl ]-1-[ 1- (R) - phenyl et hyl ] - 2-pyrrolidone [F2] (76% . [F11,

1H NVR (400MHz, CDC13) 5: 1.41 (9H, s) , 1.46 (3H, d, J=7.32Hz), 2.47-2.76
(3H, m, 2.76-2.89 (1H, m, 2.95- 3.08 (1H, m, 4.62-4.73 (1H, m,
4.99-5.11 (1H, m, 5.47 (1H, g, J=7.32Hz), 7.20-7.34 (10H, m. [F
1H NWR (400MHz, CDC13) 5: 1.37 (9H, s) , 1.51 (3H, d, J=7.32Hz),
(2H,rr) 2.52-2.65 (1H, m, 3.06- 318(1Hrr)324332(1H m,
4.52- 66(1H n) 5.01- 5.11 (1H, , 5.47 (1H, g, J=7.32Hz), 7.19-7.35

é&?gxy?ar onyI am E’or}%% %%ﬁﬁlrﬂﬁ B#ﬁd [égé;e %n%? I prrrol i dine [FI]
Und h b hydr of I 4.6
) vas ARIEAE: : oplaes b%reij @ oaéy%%%”ﬁmeéﬁf%ﬁ?%ﬁ”ﬁ%ra” f9%ora (R -
1- - 63 1 1

L o A M LA ot g

followed by stirring at roomtenperature for 13 hours. After renoval of
the sol vehromatagnamhyced Elpyteon rwi tiggushexane fobhyl nregtataandl (15 m)
and triethylamine (3 m) were added to the residue and the mxture was
heat ed ufdom rl¢fl |aex /G Fflanderd thie cpitle compound (629 mg, 80%)

2 08-2. 26

as colorless crystals.

The same reaction was applied to 4-(R)-[l-azido-
l-phenylmethyl]-1-[1-(R) -phenylethyl] -2-pyrrolidone [F2]
(76%) .

[F1]:

'H-NMR (400MHz, CDCls;) &: 1.41 (9H, s), 1.46 (3H, d,
J=7.32Hz), 2.47-2.76 (3H, m), 2.76-2.89 (1H, m), 2.95-
3.08 (1H, m), 4.62-4.73 (1H, m), 4.99-5.11 (1H, m), 5.47
(1H, q, J=7.32Hz), 7.20-7.34 (10H, m).

[F2];

'H-NMR (400MHz, CDCl,;) &: 1.37 (9H, s), 1.51 (3H, d,
J=7.32Hz), 2.08-2.26 (2H, m), 2.52-2.65 (1H, m), 3.06-
3.18 (1H, m), 3.24-3.32 (1H, m), 4.52-4.66 (1H, m), 5.01-
5.11 (1H, m), 5.47 (1H, q, J=7.32Hz), 7.19-7.35 (10H, m).

[Reference Example 1-6] 3-(R)-[l-tert-

Butoxycarbonylamino-l-phenylmethyl]-1-[1-(R) -

phenvlethyl]lpyrrolidine [F1l]

Under a nitrogen atmosphere, 1 mol/l borane-
tetrahydrofuran complex (4.6 ml) was added dropwise to a

tetrahydrofuran solution (10 ml) of 4-(R)-[1l-tert-
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cooling on standing, the solvent was renoved under reduced pressure and
chloroform (30 m) was added to the residue. The solution was washed with
water (10 m) and saturated saline (10 m) and dried over anhydrous sodi um
sulfate. After renoval of the solvent under reduced pressure, the residue
was subjected to silica gel colum chromatography. Elution with

chl or of orm net hanol (20/1) afforded the title conpound (510 ng, 88% as

col orl ess crystals. The sane reaction was applied to 4-(R)-[1-tert-

but oxycaghban m_no-1.-.ph I t o I - n thyl] -2-pyrrolidone
CF2] (86 %%aﬁ“%ﬁll%ﬁg}{"[ 'égé&%%;@’ﬁpgﬁ {%ﬁ )é ]J 6. 35Hy) | 1. 47
9H, s 7 - 2. 3 2. 4252

(2.83-2 é?h(efﬁqe#i" 8-'d( sz’fP(YQ%‘ ch' .%é)w%mﬂgn J57 illr)*”‘%e 6-6. 18
(1H, m, 7.16-7.33 (10H,_. m. C{le -. 64, 1H NWR (400|sz CDC13) 5. 1.41
(3H, d, 3= 3’51‘?2-)1'19 r1f4’é ,stizging mt(&wmniemaeegtarﬁzf?m m,
2.04-2.17 (1H, rr),217228(|Hrr)237250(2Hrr)301319(2H
m, 4.4813 dWursd HEtex grmpvedl of|thg sqlyemty vadeyorpduspd [ Ref erence

Exanple 1-7] 3-(R)-[1-tert- Butoxycarbonyl am no- 1- phenyl net hyl ] pyrrolidi ne
[ FI'] pressure, 80% water-containing ethanol (15 ml) and

triethylamine (3 ml) were added to the residue and the
mixture was heated under reflux for 5 hours. After
cooling on standing, the solvent was removed under
reduced pressure and chloroform (30 ml) was added to the
residue. The solution was washed with water (10 ml) and
saturated saline (10 ml) and dried over anhydrous sodium
sulfate. After removal of the solvent under reduced
pressure, the residue was subjected to silica gel column
chromatography. Elution with chloroform/methanol (20/1)
afforded the title compound (510 mg, 88%) as colorless
crystals.

The same reaction was applied to 4-(R)-[l-tert-
butoxycarbonylamino-l-phenylmethyl]-1-[1-(R) -
phenylethyl] -2-pyrrolidone [F2] (86%).

[F1];

'H-NMR (400MHz, CDCls;) &: 1.34 (3H, d, J=6.35Hz), 1.47 (9H,
s), 1.60-1.78 (2H, m), 2.18-2.39 (3H, m), 2.42-2,54 (1lH,
m), 2.83-2.95 (1H, m), 3.11 (1H, q, J=6.35Hz), 4.47-4.57
(l1H, m), 6.06-6.18 (1H, m), 7.16-7.33 (10K, m).

[F2];
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To an ethanol (20 m) solution of 3-(R-[1-tert-

but oxycar bonyl am no- | - phenyl net hyl]-1-(1-(R)-

(495 ny,
cont ent
heat i ng

phenyl et hyl ] pyrrolidine [Fl]

1.30 mmol) was added a 10% pal | adi um carbon catal yst (water
53.8% 500 ng) and catal ytic hydrogenation was carried out under
at an outer tenperature of 50C at normal pressure for 4 hours. The

reaction solution was filtered and the solvent was renoved under
pressure to obtain a crude product of the title conmpound (359 ng,

guant i tail{-éﬁ%l} ag?ﬁe&g;l egﬁcgr)yss gl $- 4Ih33

3-(R)-[ 1-

oxycar bonyfant ho-1-ph

r educed

et o B O Tt by

BXampl ¢ 311) L1885t ORr 8p- 3Vl 3o 2 Se UGB @ A Gucht SCrbom

cyclopropgl net hyl ketone (6.33_g,..75.2 nnnkg was di ssolved i n anhydrous
fu

tetrahydp

£ah77#5281 Y 1BunBdr 3 2ng%an@B c@oodl iy 3 - et o

dropwi se a solution prepared by dissolving N nethylanilinium

trifluordheetaf8-@2580 (4H, )3 Fnéidr 6.7 337

(10.2 o

was added

ofttel detyide! etk sol uti on

) under ice cooling. After the addition, the reaction solution

was heatmd.under ref lux for 7 hours. After cooling on standing,
ether (100 mM) was added to

[Reference Example 1-7] 3-(R)-[l-tert-

Butoxycarbonylamino-l-phenylmethyl]pyvrrolidine [Fl]

To an ethanol (20 ml) solution of 3-(R)-[l-tert-
butoxycarbonylamino-1-phenylmethyl]-1-{1-(R) -
phenylethyl]lpyrrolidine [Fl] (495 mg, 1.30 mmol) was
added a 10% palladium-carbon catalyst (water content
53.8%, 500 mg) and catalytic hydrogenation was carried
out under heating at an outer temperature of 50°C at
normal pressure for 4 hours. The reaction solution was
filtered and the solvent was removed under reduced
pressure to obtain a crude product of the title compound
(359 mg, quantitative) as colorless crystals.

The same reaction was applied to 3-(R)-{l1-tert-
butoxycarbonylamino-l-phenylmethyl]-1-[1l-(R)-phenylethyl]
pyrrolidine [F2] (quantitative).

Reference Example 2
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the reaction solution and the resulting m xture was stirred. The organic

| ayer was separated and the aqueous |ayer was extracted with diethyl ether
(50 m). Under ice cooling, saturated sodium bi carbonate agqueous sol ution
(100 M) was gradually added to the conbined organic |ayer and, after
stirring, the organic |ayer was separated. The separated organic | ayer was
washed with saturated saline (100 m ). The | ayer was dried over anhydrous
sodium sul fate and, after filtration, the filtrate was concentrated under
a reduced pressure of 150 - 66 nmmHg to a weight of 8.01 g so as to obtain

a yellowoil <contaiping the title npound. This product was used in the
next reaction with purification. “H NVR (400 CDC13) 5: 0.90-0.96
(2H, m, 1.08-1.13 (2H, m, 2.14-2.2 n, (1H, dd, J=10.74,

1.47Hz), 6.29 (1H,
[ Ref erence Exanpl
ketone In dry di oet hane (350 was di ssolivedythe product (8.01 Q)

cont ai ni ng 1-cycl ofropyl - 2 propen one described”in Reference Exanple 2-1
and N-(n- butoxy xL Eyl\ henylethyl] 'gglgylsilylnethylanine
(23.2 g, 79.9 mo onoof ®hifluoroacetic acid

47 (1H Hoel7. 57, 10. 74Hz)

follomed by dropmnse addi O

[Reference Example 2-1] 1l1-Cyclopropyl-2-propen-l-one

Under a nitrogen stream, cyclopropyl methyl
ketone (6.33 g, 75.2 mmol) was dissolved in anhydrous
tetrahydrofuran (75 ml). Under stirring and ice cooling,
thereto was added dropwise a solution prepared by
dissolving N-methylanilinium trifluoroacetate (25.0 g,
113 mmol) in 37% formaldehyde aqueous solution (10.2 ml)
under ice cooling. After the addition, the reaction
solution was heated under reflux for 7 hours. After
cooling on standing, diethyl ether (100 ml) was added to
the reaction solution and the resulting mixture was
stirred. The organic layer was separated and the aqueous
layer was extracted with diethyl ether (50 ml). Under
ice cooling, saturated sodium bicarbonate aqueous
solution (100 ml) was gradually added to the combined
organic layer and, after stirring, the organic layer was
separated. The separated organic layer was washed with
saturated saline (100 ml). The layer was dried over
anhydrous sodium sulfate and, after filtration, the

filtrate was concentrated under a reduced pressure of 150
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(500 I'). After stirring at roomtenperature for 12 hours, the reaction

sol ution was washed with saturated sodium bicarbonate (100 m ) and then
saturated saline (100 ml). The solution was dried over anhydrous sodi um
sulfate and, after filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was subjected to flash silica gel

chromat ography to obtain the title conpound (9.08 g, 49.6% as a

colorless oil fromthe fraction eluted with n- hexane/ethyl acetate=2/1. By

t he way, r S di_ast er,eQmer, |m xt ure.
1H NVR ( ng %g?ﬂg °f. §3°6 §8§ E@ %% %6’%5]9t g’?ﬂﬁ r%‘l 1. 38
(3Hxl /2, 44Hz 1.62-

1. 90- 2. 1%?%%"%?9%‘)‘%5%?83 t’&ﬁ”ﬁi’d 3‘1'?2531’2’ dust was (11‘ 34 (5H, m
[Reference Exa ggle 2-3] 3-[1- gtert Butoxycarbonyl)an1no-

1- cycl optl® tﬁ?FcFlf& VRf BHENPRELAFCRHHPR0l i di ne  Cycl opr opy!

[1-(1- (F?-phenylethyl]pyrrol|d|n 3y ﬂ$ ketone (1.563 g, 7.793 nol) was

di ssol ved-MMRbed QMEZ , nERPEhN015 {1 28. 3070 . Fhecl(BHo Mre ladéed . Hym
acetate (5.236 g, 67.93 nmol), sodi um cyanoborohydride (435.2 ng, 6.925
mol ) arm) podwieded- 25| €tHl am) si 6v88 4AH(1d86 ¢gri0.f1dl,| dwddR) ,stirring at
roomtenperature for 16 hours under a nitrogen stream The reaction
solutiontwa8® (IH|tddedI&hobiGh 3TeUl’He)and .¥Rer(1Bhedelqgl Va7 .\BAs, renoved

10.74Hz)

[Reference Example 2-2] Cyclopropyl [1-[1-(R)-

phenylethyllpyrrolidin-3-yl] ketone

In dry dichloroethane (350 ml) was dissolved the
product (8.0l g) containing l-cyclopropyl-2-propen-l-one
described in Reference Example 2-1 and N-(n-
butoxymethyl)-N-[1-(R) -
prhenylethyl] trimethylsilylmethylamine (23.2 g, 79.9 mmol),
followed by dropwise addition of trifluorocacetic acid
(500 pl). After stirring at room temperature for 12
hours, the reaction solution was washed with saturated
sodium bicarbonate (100 ml) and then saturated saline
(100 ml). The solution was dried over anhydrous sodium
sulfate and, after filtration, the filtrate was
concentrated under reduced pressure. The resulting
residue was subjected to flash silica gel chromatography
to obtain the title compound (9.08 g, 49.6%) as a
colorless oil from the fraction eluted with n-

hexane/ethyl acetate=2/1. By the way, this product was
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under reduced pressure. The residue was dissolved in dichloronethane (100
m ), and the solution was washed w th saturated sodi um bi carbonate (50 nl)
and then saturated saline (50 m), followed by drying over anhydrous
sodiumsul fate. After filtration, the solvent was renoved under reduced
pressure. The resulting residue was dissolved in dry dichloronethane (25
m) and then a dichloronethane (5 m) solution of di-tert-butyl

di carbonate (2.225 g, 10.19 mml) was added dropwi se thereto under ice

cool i ng t rred at roomtenperature for 2
hour s, any]:t lé‘%%cconceﬁ"?rfat&elda%trfm%}rm?égu% 1}'})lf"%Ssure The resulting

residue bj to 1lic tograp to obtain the
title co\r{%—ﬂﬁﬁ (?5&@@ éonfal‘i% %as a:aaftfi cﬁ$e@?m ) frgn??ﬁ% PfadeBon
eluted with chloroforninethanol =10/ 1. By the way, this product was

obt ai ned™s & B8t (F1oi2 f i IFHdR3B%) opl-r@:@ll (BBuké2 5. di HTRRR4 ¢HRdMHz,
CDC13) 6: 0.20-0.30, 0.35-0.52, 0.68-0.78 (4H, m, 1.36 (3Hxl/4, d,

J=5. 86Hz}L- 62-30 163 (I M) d,1. 902 gbTy(2H 1 mB, 92 HiG72, 98) (4H, 48) (9 Hx3/ 4,
s), 1.61-1.74 (1H m, 2.25-2.76, 2.80-3.07, 3.18-3.26 (9H, m, 5.28 (1H,
brs), 7.3322-34 26H2Hy) n[)Ref'?ar%c’é-Hah‘-ﬁﬁe ®) 4]

1- Benzyl oxycar bonyl -3-[1-(tert-

but oxy carlPeferemten Edamplos @fIpy|INEL hytayt+Bhtokyeatbbnyl Famihd- F4)

l-cyclopropyl]lmethyl-1l-(1l-(R)-phenylethyl]lpvrrolidine

Cyclopropyl [1-[1-(R)-phenylethyl]lpyrrolidin-3-
yl] ketone (1.563 g, 7.793 mol) was dissolved in absolute
methanol (25 ml). Thereto were added ammonium acetate
(5.236 g, 67.93 mmol), sodium cyanoborohydride (435.2 mg,
6.925 mmol) and powdered molecular sieves 4A (1.86 gq),
followed by stirring at room temperature for 16 hours
under a nitrogen stream. The reaction soclution was
filtered through celite and then the sclvent was removed
under reduced pressure. The residue was dissolved in
dichloromethane (100 ml), and the sclution was washed
with saturated sodium bicarbonate (50 ml) and then
saturated saline (50 ml), followed by drying over
anhydrous sodium sulfate. After filtration, the solvent
was removed under reduced pressure. The resulting
residue was dissolved in dry dichloromethane (25 ml) and
then a dichloromethane (5 ml) solution of di-tert-butyl
dicarbonate (2.225 g, 10.19 mmol) was added dropwise

thereto under ice cooling. The reaction solution was
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In dry dichloronethane (20 m) was dissolved 3-
[1-(tert-butoxycarbonyl)am no-I|-cycl opropyl]nethyl-I-]1-

(R) - phenyl et hyl ] pyrrolidine (1.234 g, 3.582 mmol ). Under ice cooling,
benzyl chloroformate (1278 |, 8.955 mmvl) was added thereto. After
stirring at roomtenperature for 8 hours, the reaction solution was
concentrated under reduced pressure. The resulting residue was subjected
to flash silica gel chromatography to obtain the title conpound (959 ng,
71.5% a orl.e i t f ty te | - hexane/ et hyl
acet at ezgf%g-g%élt %%3%‘, tﬁ%{ %rgparo uect"'{o\%claszJ su ‘Jgila%‘te <\gwoi‘ilgerr(gpar ative HPLC
using a chiral ,colu to, separate and purify faqur Kkin of optical isoners
A, P2, PSnCARATAFSSSERRER AuantRTTRAITY T, TXB LIRS G RALPAKAD
(Dai cel Chem.cal Industries, Ltd.), 2. cmXx 25 cm Mbil e phase:

n- hexaneF2SpABRaNas Subdested, /tp fhﬁﬁhNﬁ%%ﬁ?‘Eﬁ?irﬁb?ﬁWﬂlngﬁﬂﬁﬁrature:
roomtenperature Detection: W (254 nn) Retention time of each optical

i somer FFe ¢Btaiputbe title zampannss: (F299@ nitRitd®): #1:230 ninutes

| somer Fl: colorless anorphous, 229 ng (17.0%; 1H NVR (400MHz, CDC13) 5:
0.27-0. 3goloklesp o0id from 4he Fyaction eluted with

chloroform/methanol=10/1. By the way, this product was
obtained as a mixture of four kinds of optical isomers.
lH-NMR (400MHz, CDCls;) &: 0.20-0.30, 0.35-0.52, 0.68-0.78
(4H, m), 1.36 (3Hx1/4, d, J=5.86Hz), 1.39 (3 Hx3/4, d,
J=5.86Hz), 1.43 9 Hx1/4, s), 1.45 (9 Hx3/4, s), 1.61-1.74
(1H, m), 2.25-2.76, 2.80-3.07, 3.18-3.26 (9H, m), 5.28
(1H, brs), 7.23-7.34 (5H, m)

[Reference Example 2-4] 1l-Benzyloxycarbonyl-3-[1l-(tert-

butoxycarbonyl) amino-l-cyclopropyllmethylpyrrolidine (F1l,

F2, F3, F4)

In dry dichloromethane (20 ml) was dissolved 3-
[1- (tert-butoxycarbonyl) amino-l-cyclopropyl]lmethyl-1-[1-
(R) ~-phenylethyl]pyrrolidine (1.234 g, 3.582 mmol). Under
ice cooling, benzyl chloroformate (1278 pl, 8.955 mmol)
was added thereto. After stirring at room temperature
for 8 hours, the reaction solution was concentrated under
reduced pressure. The resulting residue was subjected to
flash silica gel chromatography to obtain the title
compound (959 mg, 71.5%) as a colorless oil from the

fraction eluted with n-hexane/ethyl acetate=2/1.
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m, 0.54-0.61 (1H, m, 0.72-0.79 (1H, m, 1.43 (9H, s), 1.66-1.78 (1H m,
1.99-2.08 (1H, m, 2.30-2.36 (1H m, 2.90-3.03 (1H m;, 3.12-3.26 (1H,
m, 3.28-3.36 (1H, m, 3.49-3.72 (2H, m, 4.50 (1H brs), 5.13 (2H, s),
7.30- 7.37 (5H, m) Isonmer F2: colorless anorphous, 96 ng (7.2%; 1H NWR
(400MHz, CDC13) 5: 0.29-0.37 (2H, m, 0.40-0.45 (1H, m, 0.57-0.62 (1H,
m, 0.76-0.79 (1H, m, 1.43 (9H, s) 1.68-1.78 (1H, m, 2.04-2.09 (1H m,
2.36-2.40 (1H, m, 2.95-3.09 (1H, , 3.16 (1H, t, J=10.74Hz), 3.31-3.39

(51 m Tsomer PR ?T%%?%%%%ﬁo‘ﬁ%s(g‘“%jm%d 20 17 U FEA
ol e At S
(1ﬁ7 49“%@4‘?@? 3r1‘)50°8 F(‘ilT)H F%rs 3 ‘1% f’éJH 12) 74H$) 30?7.3373(23,

m Isorrer col orl ess am)rphous 296 ng (22 1% ; 1H NVR (400MHz, CDC13)
5. 0.27- @emr(am‘”h)“n@%ﬂf &% HPLChy)  0.54-0.62 (1H, m), 0.72-0.80
(1H, ), 1.43 (9H, s 1.68-1.78 (1H, M 1.99-2.09 (1H, , 2.29-2.39

(1H, m) Colugem:3 GRFRALPAKAD (Paicel Lhemigal)Induspriesy Lid) )2
3.49-3.73 (2H, n) 4.50 (1H, brs), 5.13 (2H, s), 7.30-
cm x 25
Mobile phase: n-hexane/2-propanol = 80:20 (v/v)
Flow rate: 5.0 ml/minute
Temperature: room temperature
Detection: UV (254 nm)
Retention time of each optical isomer
Fl: 18 minutes; F2: 23 minutes; F3: 26 minutes; F4: 30
minutes
Isomer Fl: colorless amorphous, 229 mg (17.0%);
'H-NMR (400MHz, CDCl;) &: 0.27-0.32 (2H, m), 0.41-0.45 (1H,
m), 0.54-0.61 (1H, m), 0.72-0.79 (1H, m), 1.43 (9H, s),
1.66-1.78 (1H, m), 1.99-2.08 (1H, m), 2.30-2.36 (1H, m),
2.90-3.03 (1H, m), 3.12-3.26 (1H, m), 3.28-3.36 (1H, m),
3.49-3.72 (2H, m), 4.50 (1H, brs), 5.13 (2H, s), 7.30-
7.37 (5H, m)
Isomer F2: colorless amorphous, 96 mg (7.2%);
'H-NMR (400MHz, CDCl;) &: 0.29-0.37 (2H, m), 0.40-0.45 (1H,
m), 0.57-0.62 (1H, m), 0.76-0.79 (1H, m), 1.43 (9H, s),
1.68-1.78 (1H, m), 2.04-2.09 (1H, m), 2.36-2.40 (1H, m),

2.95-3.09 (1H, m), 3.16 (1H, t, J=10.74Hz), 3.31-3.39 (1H,
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7.37 (5H, m Fromthe analysis of the above 1H NWR data, anong four Kkinds
of the optical isoners, it is revealed that relationship of F1 and F4 and
that of F2 and F3 are enantioneric ones, respectively. Reference Exanple 3
COOH OH - 71 NHBoo NHBoc NHBoc [ Reference Exanpl e 3-1]

| - (1-(R) - Phenyl et hyl ] - 5-

oxopyrrolidine-3-(R)- (N nethyl -N nmethoxy)carboxam de To a di chl or onet hane
solution (200 m) of 1-[1-

(R) - phenyl et hyL - 3- axo0 rol iidi ne-,3- (R carbqgxyld cj (11.7 g, 50.0

ol ) weﬁragdég §x§?yﬁ¥®m B‘Pi'dg'(‘é. é?“rﬁ Bril ¢ b {}ﬂla’nas])’

di met hyl f or pani ge Q?’ drops) under ice cooling, followed by stirring at room
tenperatZur%g'Z\'/ ni aﬁt'.m fter renoval of the solvent under reduced
pressure, toluene (100 m ) was added thereto and the solvent was again
removed Laemeerr Educeqlprdessr amorphons, 148 e (i -4¥dded di chl or omet hane
(200 m)_and N, O net hyl hydr oxyl am ne hydrochloride (5.47 g, 55.5 mol),

and t hen'HrNNR h( 49 OMBEhafBClol uBt 0f - 2300nBP dRH,t Mot WM haA] 1018, n1 |, 125
mol ) was added thereto under
m), 0.54-0.62 (1H, m), 0.72-0.80 (1H, m), 1.43 (9H, s),

1.66-1.79 (1H, m), 2.04-2.09 (1H, m), 2.37-2.40 (1H, m),
2.95-3.08 (1H, m), 3.16 (1H, t, J=10.74Hz), 3.32-3.39 (1H,
m), 3.54-3.68 (2H, m), 4.48 (1H, brs), 5.13 (2H, s),
7.30-7.37 (5H, m)

Isomer F4: colorless amorphous, 296 mg (22.1%);

'H-NMR (400MHz, CDCl3) &: 0.27-0.33 (2H, m), 0.41-0.45 (1H,
m), 0.54-0.62 (1H, m), 0.72-0.80 (1H, m), 1.43 (9H, s),
1.68-1.78 (1H, m), 1.99-2.09 (1H, m), 2.29-2.39 (1H, m),
2.90-3.03 (1H, m), 3.12-3.26 (1H, m), 3.28-3.37 (l1H, m),
3.49-3.73 (2H, m), 4.50 (1H, brs), 5.13 (2H, s), 7.30-

7.37 (5H, m)

From the analysis of the above 'H-NMR data, among
four kinds of the optical isomers, it is revealed that
relationship of Fl1 and F4 and that of F2 and F3 are
enantiomeric ones, respectively.

Reference Example 3

0 M
COOH % €
\ 0 OH
OMe
o) N — — I
N o7 N 0 o

/kPh /kPh - )N\Ph /Nk

Ph
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ice cooling and stirring over a period of 15 mnutes. After stirring under
Ice cooling for 30 mnutes, the mxture was stirred at roomtenperature
for 3 hours. The reaction solution was washed with 10%citric acid agueous
solution (100 n), water (100 m) and saturated sodium hydrogen carbonate
aqueous solution (100 m), - 72 successively, and then dried over
anhydrous sodium sulfate. After renoval of the solvent under reduced
pressure, the residue was subjected to silica gel colum chromatography to
obtain the ti 82% as_a brown oil fromthe fraction

eluted with of 50/1 tg20/1. 1H NMR (400MHz, CDC13) 5
1.54 (3H, d, J%6.84Hz) , 2. dd, J=8; 7.09Hz),3 87((1&4, n;:ld,
J=8.79, 7.09Hz) . MiBes3. 20 (3 3.37-3, ),

3. 55- 3. 64 . 5.50 (1H ﬁﬁ%‘f"smz) Z.37 (5H,
m . [Refer R) - &retobufyl €ar bonyl- | - [

(R) - phenyfet
cycl obut yl magnesi um chl oride |(1 nol/1 tetraghydrofuran so 28 m)
prepared fr¥m @hl or ocycl obwane,was adde pwi se to a Hetrahydrofuran
solution (50 m) of 1-[1-(R) - _

phenyl et hyl ] - 5- oxopyrrolidine-3-(R)- (N nethyl-N nethoxy)carboxam de (1.93
g, 7.00 fRefprenge Exampde 3-1] 1-[1-(R)-Phenylethyl]-5-

oxopyrrolidine-3-(R) - (N-methyl-N-methoxy) carboxamide

To a dichloromethane solution (200 ml) of 1-[1-
(R) -phenylethyl] -5-oxopyrrolidine-3- (R) ~carboxylic acid
(11.7 g, 50.0 mmol) were added oxalyl chloride (6.54 ml,
75.0 mmol) and dimethylformamide (3 drops) under ice
cooling, followed by stirring at room temperature
overnight. After removal of the solvent under reduced
pressure, toluene (100 ml) was added thereto and the
solvent was again removed under reduced pressure. To the
residue were added dichloromethane (200 ml) and N,O-
methylhydroxylamine hydrochloride (5.47 g, 55.5 mmol),
and then a dichloromethane solution (50 ml) of
triethylamine (17.4 ml, 125 mmol) was added thereto under
ice cooling and stirring over a period of 15 minutes.
After stirring under ice cooling for 30 minutes, the
mixture was stirred at room temperature for 3 hours. The
reaction solution was washed with 10% citric acid aqueous
solution (100 ml), water (100 ml) and saturated sodium

hydrogen carbonate aqueous solution (100 ml),
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stirring at roomtenperature for 30 mnutes. To the reaction solution was
added 1 nol /1 hydrochloric acid (50 m) under ice cooling and then, the

m xture was extracted wth ethyl acetate (80 ml x 2). The organic |ayer
was washed with saturated saline (100 m) and then dried over anhydrous
sodium sul fate. After renoval of the solvent - 73 wunder reduced pressure,
the resulting residue was subjected to silica gel colum chronatography to
obtain the title conmpound (1.47 g, 78% as a pale yellowoil fromthe

Té‘étigﬂs@&%?‘*ﬂ%&a a"“%‘*%’e*‘*?t%é AR =or eI i ™) 0025

4H, 3- 2.6 28..8.79 13-3. 21 1H,
( , 3%15(‘}gat&u| n ‘%ﬂ sdl"ef"‘g Yider %%‘%E &5 (1H, (q,
J=7. 33Hz 5H, R f | 3-

4-(R)-(1%’~5\75Isb‘51?t'yl§: (wﬁa&@) : erence Tted B b %t%]calwwrm | done

To an ethanol (40 m ) sol ution of 4- -
cycl obut $h&ES rap. 1-t(°l?)°-bgﬂ?e"ﬁylt'é’c%)ﬂ’]t1? SRRl (.92 82%%. 80 mol )
was added sodi um borohydride (295 ng) under ice cooling, followed by
stirringasgt at browaneil; &uen hhe £xagticm@iuterh wih reacti on sol ution was
added 10%citric acid (50 m) under ice cooling, and then the ethanol was
renoved ghderofgdmd/aethagsduraf SA7/d tefMie was extracted with chloroform
(80 mM x 2) and,

H-NMR (400MHz, CDCl;) &: 1.54 (3H, d, J=6.84Hz), 2.65 (1H,

dd, J=9.77, 7.09Hz), 2.77 (1B, dd, J=8.79, 7.09Hz), 3.12-
3.18 (1H, m), 3.20 (3H, s), 3.37-3.48 (1H, m), 3.55-3.64

(l1H, m), 3.65 (3H, s), 5.50 (1H, q, J=6.84Hz), 7.28-7.37

(5H, m).

[Reference Example 3-2] 4-(R)-Cyclobutylcarbonyl-1-[1-

(R) -phenylethyl] -2-pyrrolidone

Under a nitrogen atmosphere, cyclobutylmagnesium
chloride (1 mol/l tetrahydrofuran solution, 28 ml)
prepared from chlorocyclobutane was added dropwise to a
tetrahydrofuran solution (50 ml) of 1-[1-(R)-
phenylethyl] ~-5-oxopyrrolidine-3-(R) - (N-methyl-N-
methoxy) carboxamide (1.93 g, 7.00 mmol), followed by
stirring at room temperature for 30 minutes. To the
reaction solution was added 1 mol/l hydrochloric acid (50
ml) under ice cooling and then, the mixture was extracted
with ethyl acetate (80 ml x 2). Thelorganic layer was
washed with saturated saline (100 ml) and then dried over

anhydrous sodium sulfate. After removal of the solvent
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after washing with saturated saline (100 m), the organic |ayer was dried
over anhydrous sodiumsulfate. After renoval of the solvent under reduced
pressure, the residue was subjected to silica gel colum chronat ography

to obtain the title conpound (2.10 g, 98% as a pale yellow oil (a m xture
of isoners) fromthe fractions with - 74 eluents of n-hexane/ethyl acetate
(1/3) to ethyl acetate. 1H NWVR (400MHz, CDC13) 5: 1.50 (3H, d, J=6.83Hz) ,
1.68 2.01 (6H, m, 2.14-2.45 (3H, m, 2.45-2.56 (1H m, 2.91- 3.05 (1H,

(5i1 . oiSFeretect, phatbubey i aqlul i ranitud Wha 0 AP
17, s el s s Sty LAY T

wer e added to a_dichl oronet hane (35 ml) .sol ution of )
4- (R) - ( 1Bgctdtdey comppddo b et gyl -".32“‘[)1-5(%?)% B wetIg® 1958 pyrrol i done
(2.05 g, 7.50 mmol ), followed by stirring at the same tenperature for 1
hour. Tofrmam theafmastios elivde thd aetherenaiathyl acetats=I3. under
ice cooling, the mxture was extracted with chloroform (50 m x 2). After
washi ng WEtRMBaf4POMBe, SEPCAe) (3601 .53) (38 hedor Fahi 33Hayer Iwd8-dri ed over
anhydrous sodium sulfate. The solvent was renoved under reduced pressure,
1.89 (1H, m), 1.92-2.06 (1H, m), 2.06-2.31 (4H, m), 2.58-

2.65 (2H, m), 3.05 (1H, dd, J=9.28, 8.79Hz), 3.13-3.21
(1H, m), 3.31 (1H, quint, J=8.30), 3.53 (1H, dd, J=9.28,
6.83Hz), 5.48 (1H, q, J=7.33Hz), 7.27-7.37 (5H, m).

[Reference Example 3-3] 4-(R)-(1-Cyclobutyl-1-

hydroxy)methyl-1-[1- (R) -phenylethyl] -2-pyrrolidone

To an ethanol (40 ml) solution of 4-(R)-
cyclobutylcarbonyl-1-[1~-(R) -phenylethyl] -2-pyrrolidone
(2.12 g, 7.80 mmol) was added sodium borohydride (295 mqg)
under ice cooling, followed by stirring at the same
temperature for 1 hour. To the reaction solution was
added 10% citric acid (50 ml) under ice cooling, and then
the ethanol was removed under reduced pressure. The
residue was extracted with chloroform (80 ml x 2) and,
after washing with saturated saline (100 ml), the organic
layer was dried over anhydrous sodium sulfate. After
removal of the solvent under reduced pressure, the
residue was subjected to silica gel column chromatography
to obtain the title compound (2.10 g, 98%) as a pale

yellow o0il (a mixture of isomers) from the fractions with
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and the residue was dissolved in N N-dinethylformamde (30 nml) and sodi um
azide (1.46 g, 22.5 mol) was added thereto, followed by stirring at 60C
for 3 hours. After cooling on standing, water (150 nl) was added to the
reaction solution and the m xture was extracted with ethyl acetate (150 ni
x 3). The organic |ayer was washed - 75 wth saturated saline (150 m ) and
then, dried over anhydrous sodiumsulfate. After renoval of the solvent
under reduced pressure, the residue was subjected to silica gel colum

h t hy t { {
51) (500 SHAURES, B kel deatua® ad R 40, SO B BN 1

hexane/ e 3/ 2 nd hav h_gol arit

(i somer %€¥N¥§4?5§§§H§8w58§3 ?br#é%@ ?gﬁg #als g %gfhé rggtlon eruted
ok o 3-BleRR f‘%“]%t %ﬁ{%qs% ”‘°f ?74%“% A T
M, 2.45- 256(H 8 (AH 77, 7..81Hz) , 3.14 (1H dd,
J=9.77, B.-9BHAR ,3mz (31|J+9-6|’d 1J-‘9-H7'6m)3 931%'354317( By m) g 54% 83Hz)
7.25-7.35 (5H, m. lsomer B2 ''H NMR (400MHz, CDC13) 5: 1.52 (3H, d,

J=6. 83Hzp,.48. A3H,2m03 (bR4-H.36€ GH2m7 (1H n), 2.19-2.38 (2H, m), 2.40-

[Reference Example 3-4]

4-(R) ~(1-Azido-1l-cyclobutyl)methyl-1-[1-(R) -phenylethyl] -

2-pyrrolidone

Under ice coocling, triethylamine (1.36 ml, 9.80
mmol) and then methanesulfonyl chloride (640 pl, 8.30
mmol) were added to a dichloromethane (35 ml) solution of
4- (R) - (1-cyclobutyl-l-hydroxy)methyl-1-[1-(R) -
phenylethyl]-2-pyrrolidone (2.05 g, 7.50 mmol), followed
by stirring at the same temperature for 1 hour. To the
reaction solution was added 10% citric acid (35 ml) under
ice cooling, the mixture was extracted with chloroform
(50 ml x 2). After washing with saturated saline (150
ml), the organic layer was dried over anhydrous sodium
sulfate. The solvent was removed under reduced pressure,
and the residue was dissolved in N,N-dimethylformamide
(30 ml) and sodium azide (1.46 g, 22.5 mmol) was added
thereto, followed by stirring at 60°C for 3 hours. After
cooling on standing, water (150 ml) was added to the
reaction solution and the mixture was extracted with

ethyl acetate (150 ml x 3). The organic layer was washed
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2.56 (2H, m, 2.99 (1H dd, J=9.77, 8.30Hz), 3.14 (1H dd, J=9.77,
7.32Hz), 3.30 (1H, dd, J=8.30, 6.34Hz), 5.47 (1H, q, J=6.83Hz), 7.25-7.35
(5H, m. [Reference Exanple 3-5]

4-(R)-[ 1-(tert-Butoxycarbonyl)am no-I-cycl obutyl ] met hyl -

1- (1- (R - phenyl ethyl]-2-pyrrolidone (Isonmer Bl) - 76 To an ethanol (50 m)
solution of 4- (R - (I|-azido-

1-cycl obutyl ) nethyl -1-[1-(R)-phenyl ethyl]-2-pyrrolidone (isoner Bl) (835

ngy, 2. ng’%gsa\@%aa%gf%ay i %%K} roggﬁi LH’H&&]EM, C@}fé%sgvéizvat er content

53. 8% ic h atron was carried out at room

t enper at ur t nornmal,.pressure for ours. The yeacti.on _solutjon was

fil teredaé‘ﬁaﬁlzﬁ S5 SRR \ﬂé‘g"f(raae Ve eurerre‘?oe%ﬁji(::eo ptF'heess?J?g‘.’e e resulting
resi due was, di sso]J ved, in dichlorqnmethane (20 m) and dj-tert-butyl

di car bon¥Pder  FeAUGRd RRPITUZA G IRS Y33 \FYRISTRY teret o,

followed by stirring at roomtenperature for 15 hours. Chloroform (50 nl)
was adde@ifdcehgelefalivam shaamaiegraniy sk AR ARkt with 10%
citric acid (80 m) and water (80 m), and then the organic |ayer was
dri ed ovecmpgnmdlhaysinsmdiawnpaligzity (Gigemer Bl al8P mdhe 4Whed®  under
reduced pressure, the residue was subjected to silica gel colum
chr omat ogr sodprilessbtcdiln firemn tihe £ragtimuelyesd with 2899 as white
anor phous fromthe fractions eluted with n-hexane/ethyl acetate of from
3/2 hexane/ethyl acetate=3/2 and the title compound having

high polarity (isomer B2) (847 mg, 38%) as colorless

crystals from the fraction eluted with n-hexane/ethyl

acetate=2/3.

Isomer Bl

lH-NMR (400MHz, CDCl;) &: 1.52 (3H, d, J=6.83Hz), 1.72-

2.01 (5H, m), 2.07-2.17 (1H, m), 2.26-2.41 (3H, m), 2.45-

2.56 (1H, m), 2.98 (1H, dd, J=9.77, 7.81Hz), 3.14 (1H, dd,

J=9.77, 7.32Hz), 3.32 (1H, dd, J=8.76, 3.91Hz), 5.47 (1H,

q, J=6.83Hz), 7.25-7.35 (5H, m).

Isomer B2

'H-NMR (400MHz, CDCl;) &: 1.52 (3H, d, J=6.83Hz), 1.75-

2.03 (5B, m), 2.03-2.17 (1R, m), 2.19-2.38 (2H, m), 2.40-

2.56 (2H, m), 2.99 (1H, dd4, J=9.77, 8.30Hz), 3.14 (1H, dd,

J=9.77, 7.32Hz), 3.30 (1H, dd, J=8.30, 6.34Hz), 5.47 (1H,

g, J=6.83Hz), 7.25-7.35 (5H, m).

[Reference Example 3-5]

4-(R)-[1l-(tert-Butoxycarbonyl)amino-l1-cyclobutyl]lmethyl-

1-[1-(R) -phenylethyl]-2-pyrrolidone (Isomer Bl)
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to 1/1. 1H NWR (400MHz, CDC13) 5: 1.44 (9H, s), 1.48 (3H, d, J=7.32Hz),
1.66-1.98 (6H, m, 2.17-2.43 (44, m, 2.94- 3.03 (1H, m, 3.09-3.18 (1H,

m, 3.59-3.68 (1H, nm), 4.46- 4.58 (1H m, 5.46 (1H, q, J=7.32Hz),
7.27-7.35 (5H, m. [Reference Exanple 3-6] - 77
3-(R)-[1-(tert-Butoxycarbonyl)am no-I-cycl obutyl) net hyl -

1-(1- (R - phenyl ethyl ] pyrrolidine (lIsomer Bl) Under a nitrogen atnosphere, 1
nol /1 borane- tetrahydrofuran conplex solution (5.6 mM) was added dropw se

to a tetrahydrof l.kl’ (%éﬁd NoltY ((]5'% er‘J)JbS °’ﬁ']t’("91 ?'f 4—&11)— (1-azido-

[1-(tart- butoxycar onyl)am no- I-cy

(R) - phenyl eth S 7 under ic
cool i ng,&f' %\ﬂhﬁ‘é@s q?}qhgl' '@g‘ran Q?‘Pﬁtﬁ&ﬁf ?&Yﬁ?m‘?é After
renoval of t he sqolvent _ under reduced pressure % £r- cont ai ni ng

et hanol (‘i5omer) Bllg (83%mgn £ mme )"ﬂm‘sr‘éd%‘g ¥the resi due and
t he m'xture was heated under ref lux for 4 hours. After cooling

st andi ngPalfadismraarhens qakfh et uirtaber rerpkant ppos&hr eﬁ%ﬁ’ld“%hl orof orm
(30 mM) was added to the resulting residue. The solution was washed with
wat er ( addricatady tiat hydragensd tinn (was rrareied torh, atir¥eemover anhydr ous
sodiumsul fate. After renoval of the solvent under reduced pressure, the
resul ti nrempeirdimnsaat audymedt grasswie | for delhaotsim The oreacygiephy to
obt ai n

solution was filtered and the solvent was removed under
reduced pressure. The resulting residue was dissolved in
dichloromethane (20 ml) and di-tert-butyl dicarbonate
(917 mg) and triethylamine (780 pl) were added thereto,
followed by stirring at room temperature for 15 hours.
Chloroform (50 ml) was added to the reaction solution,
the solution was washed with 10% citric acid (80 ml) and
water (80 ml), and then the organic layer was dried over
anhydrous sodium sulfate. After removal of the solvent
under reduced pressure, the residue was subjected to
silica gel column chromatography to obtain the title
compound (809 mg, 78%) as white amorphous from the
fractions eluted with n-~hexane/ethyl acetate of from 3/2
to 1/1.

'H-NMR (400MHz, CDCl;) &: 1.44 (9H, s), 1.48 (3H, d,
J=7.32Hz), 1.66-1.98 (6H, m), 2.17-2.43 (4H, m), 2.94-
3.03 (1, m), 3.09-3.18 (1H, m), 3.59-3.68 (1H, m), 4.46-
4.58 (1H, m), 5.46 (1H, g, J=7.32Hz), 7.27-7.35 (5H, m).

[Reference Example 3-6]
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the title conmpound (565 ng, 84% as colorless crystals fromthe fraction
eluted with chl oroform net hanol =20/1. 1H NMR (400MHz, CDCl13) 8: 1.36 (3H,
d, J=6.84Hz) , 1.45 (9H, s), 1.66-1.95 (7H, m, 2.05-2.22 (2H m,
2.22-2.34 (1H, nm, 2.34-2.45 (2H, nm, 3.15 (1H, q, J=6.84Hz), 3.43-3.53
(1H, m, 4.54-4.62 (1H, m, 7.21-7.31 (5H, m. - 78 [Reference Exanple
3-71 3-(R)-[1l-(tert-Butoxycarbonyl)am no-I- cycl obut yl ] met hyl pyrrolidi ne
(Isomer Bl) To an ethanol (30 m ) solution of (R) [ 1- (tert-
e ] ) 51 & ‘ Ly pyrrolidine

(i soner At ‘ RS e APt F beA cat al yst
(wat er cqnt } ] 0 |.C. genation was carried out
under hes -t el > = | pressure for 5
hours. The reactlon soI ution was flltered and t he. sol vent was renoved
under reduced prREeF & (B IRIEHh P IRheRe ¢ (RARYT
quantitative) as_colorless crystals. [Reference Exanple 4
6- Fl uor o-Yerahydrafiuran, g %ﬁﬂldﬁrwmfa 16 ML) eroad ad
8- met hoxy- 7- (4- met hyl pi perazi n-1-yl ) - 4- oxoqui nol i ne-3- carboxylic acid
(CorrpounderP}"rF@ mwadummymg usdniesqingtien (B mbldef 14- (R) -
nmet hyl pi perazine (1.55 m, 14.0 mmol) and triethylam ne

[1—(tert-butoxycarbonyl)amino—l—cyclobutyl]methyl—l-[1—

(R) -phenylethyl] -2-pyrrolidone (isomer Bl) (700 mg, 1.88
mmol) under ice cooling, followed by stirring at room
temperature for 13 hours. After removal of the solvent
under reduced pressure, 80% water-containing ethanol (15
ml) and triethylamine (3 ml) were added to the residue
and the mixture was heated under reflux for 4 hours.
After cooling on standing, the solvent was removed under
reduced pressure and chloroform (30 ml) was added to the
resulting residue. The solution was washed with water
(10 ml) and saturated saline (10 ml) and then, dried over
anhydrous sodium sulfate. After removal of the solvent
under reduced pressure, the resulting residue was
subjected to silica gel column chromatography to obtain
the title compound (565 mg, 84%) as colorless crystals
from the fraction eluted with chloroform/methanol=20/1.
'H-NMR (400MHz, CDCl;) &: 1.36 (3H, d, J=6.84Hz), 1.45 (9H,
s), 1.66-1.95 (7H, m), 2.05-2.22 (2H, m), 2.22-2.34 (1H,
m), 2.34-2.45 (2H, m), 3.15 (1H, q, J=6.84Hz), 3.43-3.53

(1H, m), 4.54-4.62 (1H, m), 7.21-7.31 (5H, m).
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(2.95 mM, 14 mol), and then, 6,7-difluoro-1-[2-(S)-
fluoro-1-(R)-cycl opropyl]-1, 4-di hydr o- 8- net hoxy- 4-

oxoqui nol i ne- 3-carboxylic acid-BF2 chelate (3.61 g, 10.0 nmol) was added
thereto, followed by stirring at room tenperature for 22 hours. After
concentration of the reaction solution under reduced pressure, the residue
was - 79 suspended into a solution (110 m) of ethanol/water=9/1 and then
triethylamne (2 m) was added thereto, followed by heating under ref |ux

for 2 hoygrgrefbhtl ®2aMki@ @17jStanding, the reaction solution was
concentrgtedeunder rgggced préssure. Conc. hydrochloric acid (20 m) was

added drgp@k erhQ EQ?tL %%g JAnsler is g%gj ng and then, the m xture was
stirred af-TZU4Tféﬂpt#1éiﬂﬂ;éibf—gng¢Tj%&1ﬁh—lFo t he reaction solution was
added 1 mol /1. h ochloric aci.d (5 m), and % resulting yellow acidic
aqueous ggﬁéﬁhgﬁiiégsﬁ&¥&@¥ﬁﬂﬁﬂféﬁfbééﬁ&ﬂﬁﬂéé;4ﬂ X 4). Thereafter, the
solution was rendered pH, 12.Q by sodium _hydroxi de aqueous solution. The
basi ¢ sol uti on waf 2Rdpidesel: O(EBH’“?'LM sl utian Af Rrd®cni ot %@kt d and
then, extracted with_chloroform (150 ml x 5). After drying over anhydrous
sodi um shptak¥carhenyd) apinords cystobady L meshywleduddd lessure. The
resulting residue was recrystallized fromisopropyl alcohol to obtain the
title cBhpBYARthYldpYFrotiddnendisor@y) Bld SUGwmer \isté4d samol)H NVR

(400MHz, 0.1 nol/1-NaOD) 8: 1.37-1.53 (2H, m, 2.17
was added a 10% palladium-carbon catalyst (water content

53.8%, 500 mg) and catalytic hydrogenation was carried
out under heating at an outer temperature of 50°C at
normal pressure for 5 hours. The reaction solution was
filtered and the solvent was removed under reduced
pressure to obtain the title compound (366 mg,
quantitative) as colorless crystals.

[Reference Example 4]

6-Fluoxo-1-[2~-(S)-fluoro-1-(R) -cyclopropyl]-1,4-dihydro-

8-methoxy-7-(4-methylpiperazin-1l-vl)-4-oxoquinoline-3-

carboxylic acid (Compound 15)

To dry dimethyl sulfoxide (18 ml) was added 1-
methylpiperazine (1.55 ml, 14.0 mmol) and triethylamine
(1.95 ml, 14 mmol), and then, 6,7-difluoro-1-[2-(S)-
fluoro-1-(R) -cyclopropyl] -1, 4~-dihydro-8-methoxy-4-
oxoquinoline-3-carboxylic acid-BF,; chelate (3.61 g, 10.0
mmol) was added thereto, followed by stirring at room
temperature for 22 hours. After concentration of the

reaction sclution under reduced pressure, the residue was
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(3H, s), 2.43-2.48 (4H, m, 3.17-3.22 (4H, m, 3.63-3.68 (3H, nm,
3.90-3.94 (1H, m, 4.82 (1H, dm J=62.0CHz), 7.59 (1H, d, J=12 .7Hz) , 8.40
(1H, s). IR (KBr disk): 2931, 2841, 2817, 2796, 1898, 1768, 1722, 1622,
1603, 1512, 1462, 1435, 1394, 1315, 1290, 1242, 1227, 1207cm 1 - 80
Melting point; 192-194C El enentary anal ysis: FWB93.39 as Cl19H21F2N3O4
Theoretical: C 58.01% H 5.38% N 10.68% Found: C 58.02% H 5.42% N
10.41% |[Reference Exanple 5] 7- (3, 5-cis-Di nethyl piperazin-1-yl)

-6-fl uor f | 1evka 4= ) - t hoxy- 4-
oxoqui no% nge% cegﬁ bi)g')? |Jc%g{:1| dgl(@ngglﬁcﬁéﬂ% J'I;.ﬁan%fi)vb%ﬁé%é oxi de (10
m) was ad Ci S- dlnet er.azine (1

[E1 et nyl BAhEBeR ety hy}?ﬁﬁyﬁ) {Zg s "E’f?en‘d%edig”b?’r?‘b% aflwedm)
-fluoro- R) -cyclo d|h

8- net hoij’Y4€" GdEen &R Jcﬁfi‘r‘ﬁi)ﬁﬂ "cF’BFZ Akenteeking°y 500 mol )
was added thereto follomed by stlrrlng at roon1tenperature for 5 days.
After cEY@BREPSHI dhereanticnAIRtian HaoCNRRALFAERA JIPAeF essure, t he
resi due was suspended into a solution (50 ml) of ethanol/water=9/1 and

t hen tri ®ekdpces Pressune. \Gengddadindehlazic fagidwRP I8dhatas ng under ref

lux for 3
added dropwise to the residue under ice cooling and then,

the mixture was stirred at room temperature for 30
minutes. To the reaction solution was added 1 mol/l
hydrochloric acid (5 ml), and the resulting yellow acidic
aqueous solution was washed with chloroform (50 ml x 4).
Thereafter, the solution was rendered pH 12.0 by sodium
hydroxide aqueous solution. The basic solution was
adjusted to pH 7.4 by 1 mol/l hydrochloric acid and then,
extracted with chloroform (150 ml x 5). After drying
over anhydrous sodium sulfate, the solvent was removed
under reduced pressure. The resulting residue was
recrystallized from isopropyl alcohol to obtain the title
compound (2.98 g, 7.58 mmol, 76%) as yellow crystals.
lH-NMR (400MHz, 0.1 mol/1-NaOD) &: 1.37-1.53 (2H, m), 2.17
(3H, s8), 2.43-2.48 (4H, m), 3.17-3.22 (4H, m), 3.63-3.68
(3H, m), 3.90-3.94 (1H, m), 4.82 (1H, dm, J=62.0Hz), 7.59
(1H, d, J=12.7Hz), 8.40 (1H, s).

IR (KBr disk): 2931, 2841, 2817, 2796, 1898, 1768, 1722,
1622, 1603, 1512, 1462, 1435, 1394, 1315, 1290, 1242,

1227, 1207em™?
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hours. After cooling on standing, the reaction solution was concentrated
under reduced pressure. Conc. hydrochloric acid (10 mM) was added dropw se
to the residue under ice cooling and then, the m xture was stirred at
roomtenperature for 30 mnutes. To the reaction solution was added 1
mol /I hydrochloric acid (5 - 81 nl), and the resulting yellow acidic
aqueous solution was washed with chloroform (50 m x 4). Thereafter, the
solution was rendered pH 12.0 by sodi um hydroxi de aqueous solution. The

basi ¢ solut.i.qn s .adiu | 7.4 by 1 nol/l hydrochloric acid and
IS A F AR

t hen, extrac orm (150 mM x 3). After drying over anhydrous
sodi um sy.fate, the solvent | d_undeg, redquced pressure. The

resul ti n?%ﬁ%%?%ﬁ%t aﬁ ‘F#;@?r?ﬁn ’éi"ﬁ’:ff?gF&o obtain the title
conpound (1.27 g, 3.12 I 62%_ a el low crystals. 1H NWMR (400MHz, 0.1
mol / 1- Na@Beare .%’(ﬁﬂg@)qlﬁc&5(3151?"\‘/'51},1‘1:%%%1.68 (2H, m, 2.77 (1H t,
J=11.OCHz), 2.87 (1H, t, 10.0Hz), 2.99-3.06 (2H, m, 3.28-3.35 (2H, m,
3.75 (3fFound: £ FR P2y HIP-%; NoW0(4H dm J=64.1Hz), 7.72 (1H d,
J=12.7Hz), 8.50 (1H, s). Melting point; 129-131C El enentary anal ysi s:

FwWi25. 43Refezzmemmnmmile 3H20 Theoretical: C 56.46% H 5.92% N 9.88%

Found: C 56.72% H 5.92% N 9.85%
7-(3,5-cis-Dimethylpiperazin-1l-yl)-6-fluoro-1-{2-(8) -

fluoro-1-(R) ~cyclopropyl] -1,4-dihydro-8-methoxy-4-

oxoquinoline-3-carboxylic acid (Compound 16)

To dry dimethyl sulfoxide (10 ml) was added cis-
2,6-dimethylpiperazine (1.14 g, 10.0 mmol) and
triethylamine (1.05 ml, 7.5 mmol), and then, 6,7-
difluoro-1-~[2~(S)~-fluoro-1-(R)-cyclopropyl]-1,4-dihydro-
8-methoxy-4-oxoquinoline-3-carboxylic acid-BF, chelate
(1.81 g, 5.00 mmol) was added thereto, followed by
stirring at room temperature for 5 days. After
concentration of the reaction solution under reduced
pressure, the residue was suspended into a solution (50
ml) of ethanol/water=9/1 and then triethylamine (1 ml)
was added thereto, followed by heating under reflux for 3
hours. After cooling on standing, the reaction solution
was concentrated under reduced pressure. Conc.
hydrochloric acid (10 ml) was added dropwise to the
residue under ice cooling and then, the mixture was
stirred at room temperature for 30 minutes. To the

reaction solution was added 1 mol/l hydrochloric acid (5
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Ref erence Exanple 6 Ph O Ph HCI~ - Ph"~O N~ IN CO2Me 0 Boc H ON Ph NO H
[ Ref erence Exanpl e 6-1] Carbobenzyl oxygl ycyl - (2S) - phenyl gl yci ne net hyl
ester Sodi um hydrogen carbonate (2.82 g) was added to a m xed sol ution of
water (12 m) and tetrahydrofuran (12 m) of (S)-(+)-2-phenylglycine

met hyl ester hydrochloride (1.84 g, 9.1 mmol), and then, a THY (10 ml)

sol ution of carbobenzyl oxygl yci nesuccinimde (3.06 g, 10 mmol) was added
dropwi se thereto under ice cooling. After stirring at the sanme tenperature

on 20 TS i U AN O e d BRSPS ol oo 20
T b S S Bt (5 ESL 0, et B o L
solvent s T Sas rondarad' o476 vy SURUMM hydrorids Apdeshsat! ve):

solution. The basic solution was adjusted to pH 7.4 by 1

mol/l hydrochloric acid and then, extracted with

chloroform (150 ml x 3). After drying over anhydrous

sodium sulfate, the solvent was removed under reduced

pressure. The resulting residue was recrystallized from

ethanol to obtain the title compound (1.27 g, 3.12 mmol,

62%) as yellow crystals.

'H-NMR (400MHz, 0.1 mol/l1-NaoD) &: 1.06 (3H, s), 1.07 (3H,

s), 1.50-1.68 (2H, m), 2.77 (1H, t, J=11.0Hz), 2.87 (1lH,

t, 10.0Hz), 2.99-3.06 (2H, m), 3.28-3.35 (2H, m), 3.75

(3H, s), 4.02-4.07 (1H, m), 4.97 (1H, dm, J=64.1Hz), 7.72

(1H, d, J=12.7Hz), 8.50 (1H, s).

Melting point; 129-131°C

Elementary analysis: FW425.43 as CyoH23F,N30,°1H0

Theoretical: C 56.46%; E 5.92%; N 9.88%

Found: C 56.72%; H 5.92%; N 9.85%

Reference Example 6
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1H NVR (400MHz, O.1nol/l-NaOD) 5: 3.72 (3H, s), 3.84-4.01 (2H, m, 5.14
(2H, s), 5.40 (1H, brs), 5.56 (1H, d, J=7.20+Hz), 7.02 (1H, brs), 7.33
(10H, s). [Reference Exanple 6-2] 2,5-Di oxo-(3S)-phenyl pi perazine - 83 To
an ethanol (300 m) solution of carbobenzyl oxyglycyl-(2S)-phenyl gl ycine
met hyl ester (2) (18 g, 50.51 nmmol) was added 10% pal | adi unf car bon (water
content 50% 18 g), and catalytic reduction was carried out at 50C at 1
atmfor 18 hours. The palladium carbon catalyst was separated by
filtration, and the solvent of the filtrate was renoved by evaporation to
obtain a crude product of the title conpound. This product was used in
the next reaction w thout purification. [Referem® Exanple 6-3]
1, 4-di -tert-Butoxycarbonyl -(2S)-phenyl pi perazinel To a THE (200 nm)
suspensi on of the above esc¢jbed 2, 5-di oxo- (3 N enyl pi perazi ne (3) was
added dropw se a tetrah n sol ution (%EE:nﬁi of 1 nol/I
bor ane-t et rahydrofuran congl ex under—Ttce cooljng, ~followed by stirring at
roomtenperature for 15Pﬂ ter additifon dt met hanol (about 10 m)
under ice cooling, the mxtye was stirred at roomtenperature for 30
mnutes. After removal of the solvent under red®%&d pressure, the residue
was suspended into a m xed sol vent

[Reference Example 6-1]

Carbobenzyloxyglycyl-(2S) -phenylglycine methyl ester

Sodium hydrogen carbonate (2.82 g) was added to a
mixed solution of water (12 ml) and tetrahydrofuran (12
ml) of (S)-(+)-2-phenylglycine methyl ester hydrochloride
(1.84 g, 9.1 mmol), and then, a THF (10 ml) solution of
carbobenzyloxyglycinesuccinimide (3.06 g, 10 mmol) was
added dropwise thereto under ice cooling. After stirring
at the same temperature for 30 minutes, the mixture was
stirred at room temperature for another 20 hours. After
removal of the solvent under reduced pressure, ethyl
acetate was added to the residue and, after washing with
water, the organic layer was dried over anhydrous sodium
sulfate. Under reduced pressure, the solvent was removed
to obtain the title compound (3.56 g, quantitative).
'H-NMR (400MHz, 0.1lmol/1-NaOD) &: 3.72 (3H, s), 3.84-4.01
(2H, m), 5.14 (2H, s), 5.40 (1H, brs), 5.56 (1H, d,
J=7.20Hz), 7.02 (1H, brs), 7.33 (10H, s).
[Reference Example 6-2]

2,5-Dioxo- (3S) -phenylpiperazine
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(300 M) of ethanol/water (4/1), and then triethylamne (50 m) was added
thereto, followed by heating under ref lux for 3 hours. After cooling on
standing, the reaction solution was concentrated under reduced pressure.
The resi due was dissolved in a m xed solvent (500 m) of - 84

t et rahydrof uran/ di chl oronet hane (1/1). After addition of triethylamne
(about 50 m), di-tert-butyl dicarbonate (30 g) and catal ytic anount of
4-di net hyl am nopyri dine were added thereto, followed by stirring at room

tenperature for &§.hQur +wabldr (rﬁg)\ﬁa_l) %fo:l]ttﬂﬁoﬁpld&?”t under reduced

pressure, the residue was dissolved Iin chloroform and then, the solution
was wash ] % . Cl L] C - aciGyal | O m . e organic
| ayer vvaggayloeg n(%g'efro "?Hﬁ?&&&us‘2%3#3‘%%’3@3@“’%3" %%&nl e%é? sg-r{;ent was
renmoved er redquced _pressure. T r.esul ti esi fdue .was subj ected to
silica 933 cgl'uﬁﬁ'ggh%ogﬁpﬁ% 1 %t"l%ﬁ%ﬁ%ﬂ%ﬁ?@ ef‘?ﬁ#eﬁcet at e
(7/1) afforded the title conmpound (5.04 g, 28% from Conpound, (2)) as

col or | esSoRLPEEAPO% /1 HBNFR /( 2BGVIGR L YL it | Fedugtdgn was carRinAd 5) | 1.46
(9H, s), 2.90-3.15 (2H, m, 3.30-3.39 (1H, n), 3.92-4.03 (2H, m,
4.38- 4. 50utlpt $P’C5a851(atim Fer) 187hours.410TheHpadladium/sazben |

6- Fl uoro-I-((1R, 2S)-2-fl uorocycl opropyl]-7-(3-

f | uor onechAFRpYSEr Waisn separatedi by fiditratian h@nd £he solvent of

the filtrate was removed by evaporation to obtain a crude
product of the title compound. This product was used in
the next reaction without purification.

[Reference Example 6-3]

1,4-di-tert-Butoxycarbonyl- (2S) -phenylpiperazine

To a THF (200 ml) suspension of the above-
described 2,5-dioxo-(3S)-phenylpiperazine (3) was added
dropwise a tetrahydrofuran solution (250 ml) of 1 mol/l
borane-tetrahydrofuran complex under ice cooling,
followed by stirring at room temperature for 15 hours.
After addition of methanol (about 10 ml) under ice
cooling, the mixture was stirred at room temperature for
30 minutes. After removal of the sclvent under reduced
pressure, the residue was suspended into a mixed solvent
(300 ml) of ethanol/water (4/1), and then triethylamine
(50 ml) was added thereto, followed by heating under
reflux for 3 hours. After cooling on standing, the
reaction solution was concentrated under reduced pressure.

The residue was dissoclved in a mixed solvent (500 ml) of
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oxoqui nol i ne- 3-carboxylic acid (Conpound 19) To dinethyl sulfoxide (2 m)
was added 3- fl uoronethyl pi perazine (184 ng, 1.56 mmol), and then,
triethylamne (619 |, 4.44 mol) and 6, 7-di fluoro-| -

((1R, 2S)-2-fluorocycl opropyl]-1, 4-di hydr o- 8- met hoxy-4 - 85

oxoqui nol i ne- 3-carboxylic acid-BF2 chelate (668 ng, 1.85 nmmol) were added
thereto. After stirring at room tenperature for 15 hours, the solvent and
the triethylamne were renoved under reduced pressure. The residue was

suspendeéewmﬁrgﬁfgggakgggIgasﬂ\gﬂhm Q;Léll?t.hagﬁltle‘iataﬁrdi(t%./ow d then

triethylamne t her et o, 'owed by heating under ref |ux

for 1 hpur f . cool, | Neat i ng. [ lhony.:SQluti was
concentr§#%%t€¥%§@1$§d6%§§ugrggsﬁ?gf %%ﬁ%?gtﬁégﬁﬁgh 3%%§#§§% ?eﬂxnn 10 m)
was adde ropwi se to, the, .resi due,under, i,ce oling to di.ssolve it and
then 1 b0 8P VaRS SREa R RORPRRER BRT A sEBeRR T sl ne Ry iR Lot e
the solution was rendered pH_11.0 b odi um hgdroxide aqueous sol ution,
and t hen"e¥feadged: FRATaLS: 58%68?8% gg fELFrAngy atokO9My dr ochl oric acid

and 1 nol/1 hydrochloric acid. The aqueous |ayer was extracted with

chl or of okempaxdturexfay 5pheursdr yRigesy EpmgimyddrPdushes SALYRRtUI fate, the
sol vent was renoved under reduced pressure. The resulting residue was
separ at ednder reducedcHrpgsprepathei vesidgegwast Hégsodyed /dmal | i zed from

chloroform, and then, the solution was washed with 10%
citric acid aqueous solution (50 ml x 3). The organic
layer was dried over anhydrous sodium sulfate and then,
the solvent was removed under reduced pressure. The
resulting residue was subjected to silica gel column
chromatography and elution with hexane/ethyl acetate
(7/1) afforded the title compound (5.04 g, 28% from
Compound (2)) as colorless crystals.

'H-NMR (400MHz, 0.1 mol/1-NaOD) &: 1.43 (9H, s), 1.46 (9H,
s), 2.90-3.15 (2H, m), 3.30-3.39 (1H, m), 3.92-4.03 (2H,
m), 4.38-4.50 (1H, m), 5.35 (1H, brs), 7.21-7.40 (5H, m).
[Example 1]

6-Fluoro-1-[ (1R, 28)-2-fluorocyclopropyl] -7- (3~

fluoromethylpiperazin-1l-yl)-1,4-dihydro-8-methoxy-4-

oxoquinoline-3-carboxylic acid (Comppund 19)

To dimethyl sulfoxide (2 ml) was added 3-
fluoromethylpiperazine (184 mg, 1.56 mmol), and then,
triethylamine (619 pl, 4.44 mmol) and 6,7-difluoro-1-

[(1R,2S)-2-fluorocyclopropyl]-1,4~dihydro-8-methoxy-4-

- 85 -



met hanol - di ethyl ether to obtain the title conmpound (293 ng, 46% as pale
yel low crystals. Melting point; 153-156C 'H NVR (400MHz, 0.1 nol/1-NaOD) 8:
1.50-1.67 (2H, m, 2.98-3.43 (7H, m, 3.76-3.82 (3H m, 4.04-4.06 (1H m,
- 8 4.43-4.58 (2H, m, 4.96 (1H, dm J=67.28Hz), 7.71-7.76 (1H, m, 8.51
(1H, s). Elenentary analysis: as ClgH20F3N304 ' 0O .25H20 Theoretical: C
54.87% H 4.97% N 10.10% Found: C 54.84% H 4.92% N 10.02% [Exanple 2]
6- Fl uoro-I-[ (1R, 2S)-2-fl uorocycl opropyl]-7-(3, 3" -

S'XELE."LSFFt @G&%Wu?eﬁ@ & dl%%‘ﬂag%o) %%e‘fﬁw‘gﬁ e e (1.5 )

was added 3' - difluoropnet opera ne (146 ng, 1.07 mmol), and then,
triethyl &Fﬁ%é weRe |addeds 1?%545 tex o?‘ﬁ’&’f)’r’bglat room
((1R 28)-2-fluorocycl oprop%I] 1, 4 d| hydr o- 8- met hoxy- 4-
oxoqui nol% donmr e sekvemsang theoo mml) were added
thereto. After stirrlng at room tenperature for 14 hours, the solvent and
the tri dutiyetihyilamins ewermmmwtlexwmmcpﬁ@mesuﬂhe Thei due was
suspended into a m xed solvent (20 m) of ethanol/water (9/1) and then
triethyl aasicduel wds sueperatittdintreraimixdd|solwanby(1@tmhpy afider refl ux
for 2

ethanol/water (9/1) and then triethylamine (1 ml) was

added thereto, followed by heating under reflux for 1

hour. After cooling on standing, the reaction solution

was concentrated under reduced pressure. Conc.

hydrochloric acid (about 10 ml) was added dropwise to the

residue under ice cooling to dissolve it and then, the

solution was washed with chloroform (100 ml x 3).

Thereafter, the solution was rendered pH 11.0 by sodium

hydroxide aqueous solution, and then, the solution was

adjusted to pH 7.4 by conc. hydrochloric acid and 1 mol/1l

hydrochloric acid. The aqueous layer was extracted with

chloroform (150 ml x 3). After drying over anhydrous

sodium sulfate, the solvent was removed under reduced

pressure. The resulting residue was separated and

purified by preparative TLC and then, recrystallized from

methanol-diethyl ether to obtain the title compound (293

mg, 46%) as pale yellow crystals.

Melting point; 153-156°C

'H-NMR (400MHz, 0.1 mol/l1-NaOD) &: 1.50-1.67 (2H, m),

2.98-3.43 (7H, m), 3.76-3.82 (3H, m), 4.04-4.06 (1H, m),
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hours. After cooling on standing, the reaction solution was concentrated
under reduced pressure. Conc. hydrochloric acid (about 5 ml) was added
dropwi se to the residue under ice cooling to dissolve it and then, the
solution was washed with chloroform (50 m x 3). - 87 Thereafter, the
solution was rendered pH 11.0 by sodi um hydroxi de aqueous sol ution, and
then, the solution was adjusted to pH 7.4 by conc. hydrochloric acid and 1
nmol /I hydrochloric acid. The aqueous | ayer mas extracted with chloroform

(100 m g Af er ying qv drpus sulf te, h sol vent was
renoved éné)e’ «32{ &pésgufg;s a@ﬁ%’ ul':[l ng re )dU 7 ﬁ$ éﬁgr ated and
purified Eétpr I,ve _.TLC and t hen, recrystalllzed from isopropyl

al cohol - di tGHbein the title conpound (65 ng, 15% as pale
yellom1cr{stals Nbltlng poi nt; 164-166C ' H-NVR (400MHz, 0.1 nol/1-NaOD) 6:
1.53- 1. 6Elepantayy apadysisss as7(GroligoFa¥iQ30 028828, 1=3. 4l Hz), 4. 06- 4. 08
(1H m, 4.96 (1H_ dm J=64.59Hz), 5.95 (1H, t, J=55.2IHz), 7.75 (1H d,
J=12. 68HTheocgeticaly Cs)54 B”ésrfer&aﬂmﬂdhalwsﬁ% 1Q% CI19HI9F4N304 0 .25H20
Theoretical: C 52.60% H 4.53% N 9.68% Found: C 52.75% H 4.54% N 9.60%
[ Exanpl e Féné- FICu&do84%;( BRL2I92%- N ddr.&Bfc| opr opyl ] - 1, 4- di hydr o- 8-

[Example 2]

6-Fluoro-1-[(1lR,28) -2-fluorocyclopropyl]l-7-(3,3'-

difluoromethylpiperazin-1-yl) -1, 4-dihydro-8-methoxy-4-

oxoquinoline-3-carboxylic acid (Compound 20)

To dimethyl sulfoxide (1.5 ml) was added 3,3'-
difluoromethylpiperazine (146 mg, 1.07 mmol), and then,
triethylamine (460 pl, 3.30 mmol) and 6,7-difluoro-1-
[(1R,2S8) -2-fluorocyclopropyl]-1,4-dihydro-8-methoxy-4-
oxoquinoline-3-carboxylic acid-BF,; chelate (361 mg, 1.00
mmol) were added thereto. After stirring at room
temperature for 14 hours, the solvent and the
triethylamine were removed under reduced pressure. The
residue was suspended into a mixed solvent (20 ml) of
ethanol/water (9/1) and then triethylamine (1 ml) was
added thereto, followed by heating under reflux for 2
hours. After cooling on standing, the reaction solution
was concentrated under reduced pressure. Conc.
hydrochloric acid (about 5 ml) was added dropwise to the
residue under ice cooling to dissolve it and then, the

solution was washed with chloroform (50 ml x 3).
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met hoxy- 7- ( 3- net hoxynet hyl pi per azi n-1-yl ) -4-oxoqui nol i ne- 3-carboxylic acid
(Compound 21) To dinethyl sulfoxide (3 m) was added 3-

met hoxynet hyl pi perazine (399 ng, 3.06 mml), and then, triethylamne (853
|, 6.12 mmol) and 6, 7-difluoro-1 - 88

[ (1R, 2S) - 2-fl uorocycl opropyl]-1, 4-di hydr o- 8- net hoxy- 4-

oxoqui nol i ne- 3-carboxylic acid-BF2 chelate (921 ng, 2.55 mvol) were added
thereto. After stirring at room tenperature for 11.5 hours, the sol vent

and the ' m % u u r . resi due
was susﬁ%%%%%sgﬁ%g’agﬁfﬁgéfggﬁggnggflggﬁﬁf%ggfgﬁgEﬁégi?#¢§¥§§' /1) and
then triethylamne (2 nm) wa added_t hereto, followed hy heating under ref
| ux for BYdRg¥tde ﬁ%l"ﬁ?“%oaf’imjl8ﬁ’s?3 ditﬁa,n’t I’fg‘er é“§§ﬁ%ﬁ%&ﬁﬁ ion was
concentrated under reduced gressure. anc. hydrochl.oric acid (akout 10 m)
vas addeRAarBEaRsEot BEt fed PESFARE - URIEFOFBECEIG A 7 SsHPddi t and
then, the solution was washed with chloroform (100 mM x 3). Thereafter,

t he sol UeY@roahkorifdaréd. pHFRe. aTBPONEdLANLThY @S0 erIEastRsh i tdo| ut i on,

and then, the solution was ad{usted to pH 7.4 by conc. hydrochloric acid
and 1 nothlorefarmclepi mlaxid -Théf&quedaylnayewem§néw¥r&eﬁed Wi th
chloroform (150 m x 3). After drying over anhydrous sodiumsulfate, the
sol vent sediwmnsvifiatadethecdatwdntpragsyemovede ungleri radpaegsi due was
separated and

pressure. The resulting residue was separated and

purified by preparative TLC and then, recrystallized from

isopropyl alcohol-diethyl ether to obtain the title

compound (65 mg, 15%) as pale yellow crystals.

Melting point; 164-166°C

'H-NMR (400MHz, 0.1 mol/l1-NaoOD) &: 1.53-1.65 (2H, m),

2,99-3.56 (7H, m), 3.82 (3H, d, J=3.41Hz), 4.06-4.08 (1H,

m), 4.96 (1H, dm, J=64.59Hz), 5.95 (1H, t, J=55.21Hz),

7.75 (1H, d4, J=12.68Hz), 8.51 (1H, s).

Elementary analysis: as C;sH;19F4N30,-0.25H,0

Theoretical: C 52.60%; H 4.53%; N 9.68%

Found: C 52.75%; H 4.54%; N 9.60%

[Example 3]

6-Fluoro-1-[(1R,28)-2~-fluorocyclopropyl]~1l,4-dihydro-8-

methoxy-7- (3-methoxymethylpiperazin-l-vl) -4-oxoquinoline-

3-carboxylic acid (Compound 21)

To dimethyl sulfoxide (3 ml) was added 3-
methoxymethylpiperazine (399 mg, 3.06 mmol), and then,

triethylamine (853 pl, 6.12 mmol) and 6,7-difluoro-1-
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purified by preparative TLC and then, recrystallized from nethanol -diethyl
ether to obtain the title conpound (680 ny, 63% as pale yellow crystals.
Melting point; 92-95C 1H NVR (400MHz, 0.1 nol/1-NaOD) 6: 1.50-1.63 (2H, m,
- 89 2.97-3.47 (9H, m, 3.39-3.41 (3H, m, 3.77-3.81 (3H, m, 4.03-4.05
(1H, m, 4.95 (1H, dm J=64.35Hz), 7.72 (1H, d, J=12 .19Hz) , 8.50 (1H,
s). Elenmentary anal ysis: as C20H23F2N305.0 .5H20 Theoretical: C 55.55% H
5.59% N 9.72% Found: C 55.41% H 5.61% N 9.63% [Exarrpl e 4]

f7l fjng)cy a‘é‘%? ?;%)Oi]zzfﬁhpa 7 70@%%0%@ %&%uf?\o@ %th%xga? boxylic acid
(i azaspl PACHRSTGOCTRE Y RRTDRYLS PREYTy CHRIFineld2l mg, 2.55

6, 7-di fluoro-1-[ (1R 29S)-2- quorocycI%g)ropyl -1, 4-di hydro
8- et hoxmldxmena Fhenaiyl i @ ateroPm79 ny, 0.496
nmmol) and triethylamne (251 1, 1.64 mol) were added thereto. After
stirring tempeg@hunee frar dilse Komrsls tharselvent sendebheand t he
triethylam ne were renoved under reduced pressure. The residue was
suspendedriiethyd amines] wazies aremqvdd nindex redtced pressuréd/ 1Thand t hen
triethylamne (1 n) was
residue was suspended into a mixed solvent (100 ml) of
ethanol/water (9/1) and then triethylamine (2 ml) was
added thereto, followed by heating under reflux for 3
hours. After cocling on standing, the reaction solution
was concentrated under reduced pressure. Conc.
hydrochloric acid (about 10 ml) was added dropwise to the
residue under ice cooling to dissolve it and then, the
solution was washed with chloroform (100 ml x 3).
Thereafter, the solution was rendered pH 11.0 by sodium
hydroxide aqueous sclution, and then, the solution was
adjusted to pH 7.4 by conc. hydrochloric acid and 1 mol/l
hydrochloric acid. The aqueous layer was extracted with
chloroform (150 ml x 3). After drying over anhydrous
sodium sulfate, the solvent was removed under reduced
pressure. The resulting residue was separated and
purified by preparative TLC and then, recrystallized from
methanol-diethyl ether to obtain the title compound (680
mg, 63%) as pale yellow crystals.
Melting point; 92-95°C

'H-NMR (400MHz, 0.1 mol/1-NaOD) &: 1.50-1.63 (2H, m),
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added thereto, followed by heating under ref lux for 3 hours. After
cooling on standing, the reaction solution was concentrated under reduced
pressure. Conc. hydrochloric acid (about 2 m) was added dropwi se to the
resi due under ice cooling to dissolve it and then, 1 - 90 nol/lI

hydrochl oric acid (about 2 m) was added, followed by washing with
chloroform (50 m x 3). Thereafter, the solution was rendered pH 11.0 by
sodi um hydr oxi de aqueous solution, and then, the solution was adjusted to

pH 7.4 By ,608C ., ~hydE0ochloriac acid ,an mol,/ | ke rig.acid.  The
aqueous a§2rgwé§’ e‘g?r’a&)éd 3Wi3t%h BCHII o?(o dr rﬁ)(’S(#q'ﬁif gé:h%f t%té?) dryi ng over
anhydr ou dium.sylfate, the __solvent was_r ved under_reduced, pressure.
The resgl'agﬁé' silicwe s ge;? r sy Ay &ﬁqe%’ﬂy' dﬁ'r%{)ag%ﬁ'i V& TLC and
then, recrystallized fromisopropyl alcohol-diethyl ether to obtain the
title codpddndB2d.08 88, (3og sds pale yellow crystals. Melting point;
164-167C Sdeconp.) 1H NVR (400MHz, 0.1 nol/1-NaOD) 5: 0.64-0.67 (4H m,

1. 50- 1. 6Blempntary 3nelysisg @BHCz2ol23FN®p-9.58203H m), 3.83 (3H s),
4.01-4.05 (1H, m, 4.95 (1H, dm J=60 .25Hz) , 7.72 (1H, d, J=12.98Hz),

8. 49 (1HThepreEhiesmdnt & P5aRdltysits 5 .HIWC20HILF2B804 | H2O Theoretical: C

56.73% H 5.48% N 9.92% Found: C 57.11% H 5.29% N 9. 63%
Found: C 55.41%; H 5.61%; N 9.63%

[Example 4]

7-{4,7-Diazaspiro[2.5]octan-7-yl}-6-fluoro-1-[ (1R,28) -2~

fluorocyclopropyl]l -1,4-dihydro-8-methoxy-4-oxoquinoline~-

3-carboxylic acid (Compound 22)

To dimethyl sulfoxide (0.5 ml) was added 4,7-
diazaspiro[2.5]octane (61.2 mg, 0.546 mmol), and then,
6,7-difluoro-1-[ (1R,2S)~-2-fluorocyclopropyl] -1, 4-dihydro-
8-methoxy-4-oxoquinoline-3-carboxylic acid-BF,; chelate
(179 mg, 0.496 mmol) and triethylamine (251 pul, 1.64
mmol) were added thereto. After stirring at room
temperature for 15 hours, the solvent and the
triethylamine were removed under reduced pressure. The
residue was suspended into a mixed solvent (20 ml) of
ethanol/water (9/1) and then triethylamine (1 ml) was
added thereto, followed by heating under reflux for 3
hours. After cooling on standing, the reaction soclution
was concentrated under reduced pressure. Conc.
hydrochloric acid (about 2 ml) was added dropwise to the

residue under ice cooling to dissolve it and then, 1
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[ Exanpl e 5] 7-{5, 8-Di azaspiro[3.5]nonan-7-yl}-6-fluoro-I-[ (1R 2S)-2-

fl uorocycl opropyl ]-1, 4-di hydr o- 8- net hoxy- 4- oxoqui nol i ne- 3-carboxylic acid
(Conpound 23) To dinmethyl sulfoxide (1.5 m) was added 5,8 - 91

di azaspi ro[ 3. 5] nonane (171 ng, 1.36 nmol), and then, 6, 7-

di fluoro-I1-[(1R 2S)-2-fluorocycl opropyl]-1, 4-di hydro- 8-

nmet hoxy- 4- oxoqui nol i ne- 3-car boxylic acid-BF2 chelate (491 ng, 1.36 mmol)
and triethylamne (626 |, 4.49 mmol) were added thereto. After stirring at

40C for 22 urs,..th sql vent. and.the tJyiethylam n regsr ved under
feduced FoHlEehvEroRRaRRS i ol & i oD AarSeceebiBHR (20 m)
of ethangpl/water, (9/1) .and _then trie lamne,. (0.5 m s added thereto,
foll ovvedgHy"ﬁé" i"‘%g"d‘r’l’@ercq‘lr"é'ﬁr%tﬁf"f og}g 'ﬂodf S) af tﬁ?e’& tex ohPet andi ng,
the reaction solution was concentrated under reduced pressure. Conc.
hydr ochl §Ptatdend veghFendenad Bihdladhidy Fsbitm hydrexide caquerusinder ice
cooling to dissolve it and then, 1 nol/l hydrochloric acid (about 2 nl)
was addedoluftdionowasdoEhemshithe wialutigrowasradsoted to PH 7 Thereafter,
the solution was rendered pH 12. 0 by sodi um hydr oxi de aqueous sol ution, and
t hen, thbysebuti.ohydxochddinist edtitdh auid 7 4nddy/ X dhpdrdghltoxcid cacdaci d and 1
nmol /1 hydrochloric acid. The aqueous | ayer was extracted with chloroform
(100 mM g£hé) aghkebas dayery vasrexttaahesliwith chloroform (50 ml x

3). After drying over anhydrous sodium sulfate, the

soclvent was removed under reduced pressure. The

resulting residue was separated and purified by

preparative TLC and then, recrystallized from isopropyl

alcohol-diethyl ether to obtain the title compound (40.0

mg, 20%) as pale yellow crystals.

Melting point; 164-167°C (decomp.)

'H-NMR (400MHz, 0.1 mol/1-NaOD) &: 0.64-0.67 (4H, m),

1.50-1.68 (2H, m), 3.02-3.19 (3H, m), 3.21-3.40 (3H, m),

3.83 (3H, s), 4.01-4.05 (1H, m), 4.95 (1H, dm, J=60.25Hz),

7.72 (1H, d, J=12.98Hz), 8.49 (lH, s).

Elementary analysis: as CygH21F2N304°1H20

Theoretical: C 56.73%; H 5.48%; N 9.92%

Found: C 57.11%; H 5.29%; N 9.63%

[Example 5]

7-{5,8-Diazaspiro[3.5]nonan-7-yl}-6-fluoro-1-[ (1R, 28) -2~

fluorocyclopropyll-1,4-dihydro-8-methoxy-4-oxoquinoline-~

3-carboxylic acid (Compound 23)

To dimethyl sulfoxide (1.5 ml) was added 5,8-
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sodium sul fate, the solvent was renoved under reduced pressure. The
resulting residue was separated and purified by preparative TLC and t hen,
recrystallized from isopropyl alcohol-diethyl ether to obtain the title
conpound (67.2 ng, 12% as pale yellow crystals. - 92 Melting point;

138- 140C (deconp.) 1H NVR (400MHz, 0.1 nol/1-NaOD) 5: 1.51-2.07 (8H, m,
2.90-2.92 (2H, m, 3.26-3.31 (4H, m, 3.78 (3H, s), 4.06- 4.07 (1H, m,
4.97 (1H, dm J=63.1I1Hz), 7.74 (1H, d, J=13.3IHz), 8.51 (1H, s).

0 e R T el e e
f7l ggrggao?&%p l 1pef@_2%%dy%)%ﬁ*é%%uor %P%é(%ghf-si) %ﬁ%lhgdnggaxyl ic acid
e o b oG HE St 88 e (22
|, 1.58 mmol) and 6, 7-di fl uoro-1I-
(( 1R 2S) 18, f lu@tosywslopransy | §rimthyhamine - (626t Ikbxyd 49 mmol) were
oxoqui nol i ne- 3-carboxylic acid-BF2 chelate (173 ng, 0.478 mmvol) were added
t her et 0. adidedr thtenetang HAEfuC foirxding hotr40°Q Hes @2/ diurend thee
triethylam ne were renoved under reduced pressure. The residue was
suspendesgolivemta and the triethylamine were removed under reduced

pressure. The residue was suspended into a mixed solvent

(20 ml) of ethanol/water (9/1) and then triethylamine

(0.5 ml) was added thereto, followed by heating under

reflux for 2 hours. After cooling on standing, the

reaction solution was concentrated under reduced pressure.

Conc. hydrochloric acid (about 2 ml) was added dropwise

to the residue under ice cooling to dissolve it and then,

1 mol/1l hydrochloric acid (about 2 ml) was added,

followed by washing with chloroform (50 ml x 3).

Thereafter, the solution was rendered pH 12.0 by sodium

hydroxide acueous solution, and then, the solution was

adjusted to pH 7.4 by conc. hydrochloric acid and 1 mol/l

hydroéhloric acid. The aqueous layer was extracted with

chloroform (100 ml x 4). After drying over anhydrous

sodium sulfate, the solvent was removed under reduced

pressure. The resulting residue was separated and

purified by preparative TLC and then, recrystallized from

isopropyl alcohol-diethyl ether to obtain the title

compound (67.2 mg, 12%) as pale yellow crystals.
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m xed solvent (20 m) of ethanol/water (9/1) and then triethylamne (0.5
m) was added thereto, followed by heating under reflux for 2 hours. After
cooling on standing, the reaction solution was concentrated under reduced
pressure. Conc. hydrochloric acid (about 5 mM) - 93 was added dropwi se to
the residue under ice cooling to dissolve it and then, the solution was
washed with chloroform (50 mM x 3). Thereafter, the solution was rendered
pH 11.0 by sodi um hydroxi de aqueous solution, and then, the solution was

adj usted t pH 7.4 b rochloric.acid and 1 ol /| hydrochl oric

aci d. Th¥e 5‘&&@0??’1%3/ q{ﬁa&'&%g 46EE8™R?h chloroform (100 m x 4). After
drying oyer anh ) lym s te, sql yent s, renoved under
reduced Zgogﬁgzr eguﬂ't f"ﬁg/ '§§1°Rhe%\/va é&p’% é)[v,\;ad%d Murified by

preparati ve TLC and then, recrystallized fromiso rog al cohol - di et hyl
al

ether t8-88r&i-92 HeHi Mo & ¥ 36t Y, 13988 ab 2) , y&1 06w
crystals. Melting point; 136-139C 1H NVR (400MHz, 0.1 nol/1-NaQD) 5:
0. 26- 0. 28 .07H,(18),, m)Q. 30-90. 5AH,21dm m)J=68 7BLHZ)BO 71 njlH]1.4&]1-1.60 (2H,
m, 2.07-2.09 (1H, m, 2.93-3.46 (6H, mM, 3.78 (3H, d, J=7.57Hz),
4.06-4. 09=QBH31Hge) 48051 1HH,dm)J=61. 89Hz), 7.73 (1H, d, J=10.13Hz), 8.50
(1H, s). Elenentary analysis: as C21H23F2N3M4. 1. 25H20

Elementary analysis: as C;1Hz3F;N304°1.5H;0

Theoretical: C 56.50%; H 5.87%; N 9.41%
Found: C 56.52%; H 5.55%; N 9.24%
[Example 6]

7-(3-Cyclopropvlpiperazin-1l-vl)-6-fluoro-1-[(1lR,28) -2~

fluorocyclopropyl] ~1,4-dihydro-8-methoxy-4-oxoquinoline-

3-carboxylic acid (Compound 24)

To dimethyl sulfoxide (0.5 ml) was added 3-
cyclopropylpiperazine (60.3 mg, 0.478 mmol), and then,
triethylamine (220 pl, 1.58 mmol) and 6,7~difluoro-1-
[(1R,28) -2-fluorocyclopropyl] -1, 4-dihydro-8-methoxy-4-
oxoquinoline-3-carboxylic acid-BF, chelate (173 mg, 0.478
mmol) were added thereto. After stirring at 40°C for 12
hours, the solvent and the triethylamine were removed
under reduced pressure. The residue was suspended into a
mixed solvent (20 ml) of ethanol/water (9/1) and then
triethylamine (0.5 ml) was added thereto, followed by
heating under reflux for 2 hours. After cooling on
standing, the reaction solution was concentrated under

reduced pressure. Conc. hydrochloric acid (about 5 ml)
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Theoretical: C57.07% H 5.82% N 9.51% Found: C 57.16% H 5.57% N 9.43%
[ Exanpl e 7] 1-Cycl opropyl -6-fluoro-1, 4-di hydr o- 8- net hoxy-7-[(3S) -

phenyl pi perazi n- 1-yl ] - 4- oxoqui nol i ne-3-carboxylic acid - 94 (Conpound 25)
Trifluoroacetic acid (3 mM) was added to a dichloronethane (2 nml) solution
of 1,4-di-tert- butoxycarbonyl-(2S)-phenyl pi perazine (507 ng, 1.40 nmmol),
and then, the reaction solution was stirred at room tenperature for 15

m nutes. The solvent of the reaction solution and the trifluoroacetic acid

were renpved reduced pressure and the residue was, di ssplved in
G e oy 88 P?%%%ﬁ:&;ﬁe i e frdgy A Bt T
, 7-di Qr o- 1, 4- di_hydr 0- 8- net hqxy- 4- oxoqui nol i ne- 3- car boxylic acid-
chel at e §§°|J+d,° f.toﬁmqﬁerhn}%%/ﬁ%]t‘hﬁ 'W(ﬁa%?gvﬁ*@added t her et o.
After stirring _at roomtenperature for 70 hours, the solvent and the

triet hyl SHREFSE rGPoPdd untler EMRRAL PRssthe . sHRELIR YA was

suspended into a m xed solvent (100 m) of ethanol/water (4/1) and then
triethyl zZenderet) Pl Y lvés byadthreium xkde |ammerws sekutiepunder ref | ux
for 6 hours. After cooling on standing, the reaction solution was
concent r andd tinedor thedwedd tirags e . adprsted el rpit T of iRy acémic (about 10 nl)
was added dropw se to the

hydrochloric acid and 1 mol/l hydrochloric acid. The

aqueous layer was extracted with chloroform (100 ml x 4).

After drying over anhydrous sodium sulfate, the solvent

was removed under reduced pressure. The resulting

residue was separated and purified by preparative TLC and

then, recrystallized from isopropyl alcohol-diethyl ether

to obtain the title compound (36.4 mg, 18%) as pale

yellow crystals.

Melting point; 136-139°C

'H-NMR (400MHz, 0.1 mol/l1-NaOD) &: 0.26-0.28 (2H, m),

0.50-0.52 (2H, m), 0.78-0.80 (1H, m), 1.51-1.60 (2H, m),

2.07-2.09 (1H, m), 2.93-3.46 (6H, m), 3.78 (3H, d,

J=7.57Hz), 4.06-4.07 (1H, m), 4.95 (1H, dm J=61.89Hz),

7.73 (1H, d, J=10.13Hz), 8.50 (1H, s).

Elementary analysis: as C3;H;3F;N304°1.25H,0

Theoretical: C 57.07%; H 5.82%; N 9.51%

Found: C 57.16%; H 5.57%; N 9.43%

[Example 7]

l-Cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-7-[ (38) -

phenylpiperazin-l-yl]-4-oxoquinoline-3-carboxylic acid
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resi due under ice cooling to dissolve it and then, the solution was
stirred at roomtenperature for 5 mnutes. Thereafter, the solution was
rendered pH 12. 0 by sodi um hydroxi de aqueous solution, and then, the
solution was adjusted to pH 7.2 by conc. hydrochloric acid and 1 nol/1 -
95 hydrochloric acid. The aqueous | ayer was extracted with chloroform
(100 M x 3). After drying over anhydrous sodium sulfate, the solvent was
renoved under reduced pressure. The resulting residue was recrystallized
from 28%a ueou moni a- et hanol to obtain the title conmpound (280 ng,
64% as erystals. Melting point; 114-121C 1H NWR (400MHz, 0.1
nol / 1- NaOD) 5: O, 7 7 0.95-1.07 (2H, m,
2.95-3.35 (6H, rﬁ“f “%E°%§?|t1§) acégﬂ%s’“ég (’é ﬁ?"‘#‘iﬁ’aa? 33 (5H, n),
7.66 (1H, d, J=12. 70Hz), : Elenentary anaIyS|s as
Coarpartiah boompethana biR ALY soéuﬁsoez%f 4-ddotemts 51% Found: C
65.09% H 5.51% N 9.46% ;Exanple 8] .
6- Fl uor duytoxysarisynyl f (28} ophenyprépprpzine- d5QAYdmg,8l1.40 mmol),
met hoxy- 7-[ (3S) - phenyl pi perazi n-1-yl ] - 4- oxoqui nol i ne-3- carboxylic acid
hydr ochland dehé:Conpheinde@6¥idni sblutiavewns stidred ait) reem added to a
di chl oronethane (2 m) solution of 1,4-di-tert-

temperature for 15 minutes. The solvent of the reaction

solution and the trifluorocacetic acid were removed under
reduced pressure and the residue was dissolved in
dimethyl sulfoxide (4 ml). Thereafter, l-cyclopropyl-
6,7-difluoro-~1,4-dihydro-8-methoxy-4-oxoquinoline~-3-
carboxylic acid-BF, chelate (343 mg, 1.00 mmol) and
triethylamine (1 ml) were added thereto. After stirring
at room temperature for 70 hours, the solvent and the
triethylamine were removed under reduced pressure. The
residue was suspended into a mixed solvent (100 ml) of
ethanol/water (4/1) and then triethylamine (10 ml) was
added thereto, followed by heating under reflux for 6
hours. After cooling on standing, the reaction solution
was concentrated under reduced pressure. Conc.
hydrochloric acid (about 10 ml) was added dropwise to the
residue under ice cooling to dissolve it and then, the
solution was stirred at room temperature for 5 minutes.
Thereafter, the solution was rendered pH 12.0 by sodium
hydroxide aqueous solution, and then, the solution was

adjusted to pH 7.2 by conc. hydrochloric acid and 1 mol/l
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but oxycar bonyl - (2S) - phenyl pi perazine (695 ng, 1.92 mol), and then, the
reaction solution was stirred at room tenperature for 15 mnutes. The
solvent of the reaction solution and the trifluoroacetic acid were renoved
under reduced pressure and the residue was dissolved in - 96 dinethyl
sulfoxide (5 m). Thereafter, 6,7-difluoro-I-

[ (1R, 2S)-2-fl uorocycl opropyl]-1, 4-di hydr o- 8- net hoxy- 4-

oxoqui nol i ne- 3-carboxylic acid-BF2 chelate (433 ng, 1.20 nmol) and
triethyl amne m.) _ wer.e,added thereto. After stirrjn t .roo

tenper at IvdtpspLalde dfa TR | R0 s favet vit, FokaRefRa BFER, croved
under redyced pressure.. The residue was suspended into a_ ,m xed sol vent
(100 mﬂﬁ%ﬁéﬂ/@&%ﬂ’(zﬁﬂ) andPE RN dFYIRGPYRRF —RPPYIBTONF was added

t hereto, followed by heating under reflux for 2 hours. After cooling on
st andi ng Soddam Exdifiage sdthe i ¥t vens whoeereved qurdersrreducedd pressure.
Conc. hydrochloric acid (about 10 mM) was added dropwi se to the residue
under icPres@uney t Fhe pasukting aresidus wascrecrystabhized fromred at
roomtenperature for 5 mnutes. Thereafter, the solution was rendered pH
12. 0 by 2848 aguenmy aumbn iatethensh| ts iabtaimdthdctitldecempoatndn was
adjusted to pH 7.3 by conc. hydrochloric acid and 1 nol/l hydrochloric
aci d. Thd2squewrys d4p)ecrasas bxtyalIew evgdtald) orof orm (100 mM x 3). After
dryi ng over anhydrous sodium sulfate, the solvent was renoved under

reduced Melting point; 114-121°C
'H-NMR (400MHz, 0.1 mol/1-NaOD) 5: 0.60-0.70 (1H, m),
0.71-0.77 (1H, m), 0.95-1.07 (2H, m), 2.95-3.35 (6H, m),
3.66 (3H, s), 3.71-3.95 (2H, m), 7.08-7.33 (5H, m), 7.66
(18, d, J=12.70Hz), B8.46 (1lH, s).
Elementary analysis: as C,(Hy;FN30,-0.25H,0
Theoretical: C 65.22%; H 5.59%; N 9.51%
Found: C 65.09%; H 5.51%; N 9.46%
[Example 8]

6-Fluoro-1-[(1R,62S)-2-fluorocyclopropyl] -1,4-dihydro-8-

methoxy-7-[ (3S) -phenylpiperazin-1l-yl] -4-oxoquinoline-3-

carboxylic acid hydrochloride (Compound 26)

Trifluorcacetic acid (3 ml) was added to a
dichloromethane (2 ml) solution of 1,4-di-tert-
butoxycarbonyl- (2S) -phenylpiperazine (695 mg, 1.92 mmol),
and then, the reaction solution.was stirred at room
temperature for 15 minutes. The solvent of the reaction
solution and the trifluorocacetic acid were removed under

reduced pressure and the residue was dissolved in
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pressure. The resulting residue was separated and purified by preparative
TLC and then, converted into the hydrochloride by using equival ent anpunt
of Imol/l hydrochloric acid. The salt was recrystallized from

et hanol -di ethyl ether to obtain the title conmpound (345 - 97 ng, 60% as
pal e yellow crystals. Melting point; 194-203C 1H NMR (400MHz, 0.1

nol /1-NaOD) 5: 1.26-1.35 (1H, m, 1.40-1.51 (1H, n), 2.88-3.06 (3H, m,
3.09-3.32 (3H, m, 3.64 (3H, s), 3.75-3.90 (2H, m, 4.60-4.70 (0.5H, m,

7.12-7.30Q,.(5H rande B3 (1H ,d, J=12. L0Hz 44 (1H, .S El enentary

anal ysi sz%lg“sefe’?%me Héj mJi) . 75%%?5%?& : éa J]:'dt}%g'?ﬁ?o H 5. 30% N
8.03% Fqund: 55.04% H 5.24% N 7.96% anpl e

9- Fl uor octz(q%’(ﬁ%%y%r"(ﬁ?‘?@c%‘éW°m%ﬁbl i‘b’-"%‘:‘%?baé‘ﬁ??ﬂ-‘°xy'4_’ _
1-piperazinyl]-7Hpyrido[1.2. 3-de][1,4 beEr'lzoxa2| ne- 6- carboxylic acid

( Conpoun@®*AUipakingsrarbexyti¢ aidriFygheldtal (433 mdli hiZh onet hane
(2 M) solution of 1,4-di-tert- butoxycar bonylaez phenyl pi perazi ne (544

S) -
my, 1.50™Red!)) andyirieihwlamine cbkimbn weoretadgdedothereteed Aftesom
tenperature for 15 mnutes. The solvent of the reaction solution and the

trifluor sddaiing@tl xoome temparatureicfor r bbiusewr py ebber godventhe resi due

was di ssolved in
and the triethylamine were removed under reduced pressure.
The residue was suspended into a mixed solvent (100 ml)
of ethanol/water (4/1) and then triethylamine (10 ml) was
added thereto, followed by heating under reflux for 2
hours. After cooling on standing, the reaction solution
was concentrated under reduced pressure. Conc.
hydrochloric acid (about 10 ml) was added dropwise to the
residue under ice cooling to dissolve it and then, the
solution was stirred at room temperature for 5 minutes.
Thereafter, the solution was rendered pH 12.0 by sodium
hydroxide aqueous solution, and then, the solution was
adjusted to pH 7.3 by conc. hydrochloric acid and 1 mol/1
hydrochloric acid. The aqueous layer was extracted with
chloroform (100 ml x 3). After drying over anhydrous
sodium sulfate, the solvent was removed under reduced
pressure. The resulting residue was separated and
purified by preparative TLC and then, converted into the
hydrochloride by using equivalent amount of 1lmol/l

hydrochloric acid. The salt was recrystallized from

ethanol-diethyl ether to obtain the title compound (345
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di met hyl
2, 3-di hy
[ 1, 4] ben
triethyl
t enper at
renmoved
sol vent
was adde
cool i ng
pressure
resi due
stirred
chl orofo
sodi um
pH 7.4 b
aqueous

pressure.
the titl

sulfoxide (4 m). Thereafter, 9, 10-difl uoro-
dro-(3S)-nethyl -7-oxo-7H pyrido[1l.2.3- dej
zoxazi ne- 6-carboxylic acid-BF2 chelate (411 ng, 1.25 nmol)
amine (1 mM) were added thereto. After stirring at room

and

ure for 21 hours, the - 98 solvent and the triethylam ne were
under reduced pressure. The residue was suspended into a m xed
(100 m) of ethanol/mater (4/1) and then triethylamne (10 m)

t het, o, qg;! der reflux for 3 hours. After
gﬁ s?gﬁ as g4¥£ reaéilo Jgajtlon was concentrated under reduced

hydrocHgg acid (about 10 m) was added dropw se
T?Qﬂ Esolve it and then, the solution was

MRAER R oS Then ™ ?
hroio (APORES] 8’ % mPedLromoD) B 3l H6-n Mad Wondred pH

hydr oxi de agueous sol ution, and then, the solution was adj

to the

h
12.0 by
usted to

¥ - 48nd - Sy dlddohmiri @ /8- Sl B, FREEBDr (Hackd, The
| ayer was extracted with chloroform (150 mM x 3). After drying
over anhydfdud3Hso@)um3sNS@ .80 t(2H satlvet . 6@t rHholkEHINdeY, reduced

The resulting residue was recrystallized from ethanol to obtain
@ .48ndodAd (M0 miy, BFY @EAH, bl IIRL2ZIT0R=) 5.8 MM t (XK, po) Nt ;
238-244C

Elementary analysis: as Cy4H;3F;N30,-HCl-1.75H,0
Theoretical: C 55.07%; H 5.30%; N 8.03%
Found: C 55.04%; H 5.24%; N 7.96%

[Example 9]

9-Fluoro=-2,3-dihydro-3-(S) -methyl-7-oxo0-10-[3-(S) ~phenyl-

l-piperazinyl] -7H-pyrido[l.2.3-de] [1l,4]benzoxazine-6-

carboxylic acid (Compound 27)

Trifluorocacetic acid (3 ml) was added to a
dichloromethane (2 ml) solution of 1,4-di-tert-
butoxycarbonyl- (2S) -phenylpiperazine (544 mg, 1.50 mmol),
and then, the reaction solution was stirred at room
temperature for 15 minutes. The solvent of the reaction
solution and the trifluor§acetic acid were removed under
reduced pressure and the residue was dissolved in
dimethyl sulfoxide (4 ml). Thereafter, 9,10-difluoro-

2 ,3-dihydro~- (3S) -methyl-7-oxo-7H-pyrido[1.2.3-
de] [1,4]benzoxazine-6-carboxylic acid-BF, chelate (411 mg,
1.25 mmol) and triethylamine (1 ml) were added thereto.

After stirring at room temperature for 21 hours, the
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1H NWVR (400MHz, 0.1 nol/1-NaOD) 5: 1.48 (3H, s), 3.10-3.12 (2H, m,
3.25-3.32 (4H, m, 3.98-4.00 (1H, m, 4.32-4.35 (1H m, 4.47-4.51 (1H,
m, 4.57-4.59 (1H, m, 7.37-7.54 (6H m, 8.34 (1H, s). Elenentary

anal ysis: as C23H22FN304 0 .25H20 - 99 Theoretical: C 64.55% H 5.30% N
9.82% Found: C 64.71% H 5.23% N 9.86% [Exanple 10]

7-{1,4-D azabi cycl o[ 3. 2. 1] octan-4-yl }-6-fluoro-1I-

[ (1R, 2S) - 2-f |l uorocycl opropyl ] -1, 4=di hydr o- 8- net hoxy- 4-

L s 2 : ) ; | : 4

s added TEREHARING S EEu ey RERY o2l rofoful i FabBted” 17
1), d. th trigthyl am 1.87 m, 13. I d

67 1 aEAR T 1R D 2A T s ote2 airengied 11580 ayfityed solvent |

8-nmeth - 4- i nol i ne- 3- b i I d- BF2. chel 1.35 g, 3.73

vere adddthand: #¥ g analfiavas (E(LF Bre Enpe, seerthy aninthour < and ol

40C for 9 hours, the solvent and the triethylam ne were renoved under

reduced prlds&tile wasaddad dtheipike s kpbhered | By cheatingdqundervent (100 ml)
of ethanol/water (9/1) and then triethylamne (3 m) was added thereto,
fol | oned ARFlUefiemhg® riers r efAibex oroclinaren stardingel thg on st anding,
the reaction solution was concentrated under reduced pressure. Conc.

hydr ochl d€astidnl §ebotiorOwas) concentrated under reduced pressure.

Conc. hydrochloric acid (about 10 ml) was added dropwise
to the residue under ice cooling to dissolve it and then,
the solution was stirred at room temperature for 5
minutes, followed by washing with chloroform (100 ml x 3).
Thereafter, the solution was rendered pH 12.0 by sodium
hydroxide aqueous solution, and then, the solution was
adjusted to pH 7.4 by conc. hydrochloric acid and 1 mol/l
hydrochloric acid. The aqueocus layer was extracted with
chloroform (150 ml x 3). After drying over anhydrous
sodium sulfate, the solvent was removed under reduced
pressure. The resulting residue was recrystallized from
ethanol to obtain the title compound (290 mg, 55%) as
yellow crystals.

Melting point; 238-244°C

'H-NMR (400MHz, 0.1 mol/1-NaOD) 5: 1.48 (3H, s), 3.10-3.12
(2H, m), 3.25-3.32 (4H, m), 3.98-4.00 (1H, m), 4.32-4.35
(1H, m), 4.47-4.51 (1H, m), 4.57-4.59 (1H, m), 7.37-7.54
(6H, m), 8.34 (1H, s).

Elementary analysis: as C,3H;2FN3;0,:'0.25H,0
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was added dropwi se to the residue under ice cooling to dissolve it and
then, the solution was washed with chloroform (100 mM x 3). Thereafter,
the solution was rendered pH 11.0 by sodi um hydroxi de aqueous sol uti on,
and then, the solution was adjusted to pH 7.4 by conc. - 100 hydrochloric
acid and 1 nol/| hydrochloric acid. The aqueous |ayer was extracted with
chloroform (100 m x 3) and chl orof orml nmethanol (8/2) (100 mM x 2). After
drying over anhydrous sodiumsulfate, the solvent was renoved under

reduced Pe%%%' he I g i £, rystallized from i sopropyl
al cohol - g‘}' et hy et h -E'er C;giw E‘tqgl nﬁt e tlt\llig coérr%%und (646 nmg, 43% as pale

el |l ow In 1 deconp.) 1H NMR (400MHz,

0 |m|/1g@a§ % é}.ée7t0‘"“1gé§q‘4 %%’ %9}9%%‘(2.18 (2H ), 2.57-2.74 (2H m,
2.91- 3. ZEE g‘SH 1?1 O?j 58- 3. 60 (1H, m, 3.75 (3H, d, J=3. 66Hz) , 4.05-4.07
(2H, m, #%%dm J=17.94, 61. 89Hz), 7.70 (1H, d, J=11.48Hz), 8.48
(1H, d, J=19.53Hz). Elenentary analysis: as C20H21F2N304 0. SH20
Theor et i dai{l,d-Diazahiqyciodd2 N Irtanzd tyhdinp-Fluprorls H 5 28% N

10. 07% Al’ll:t(l bacteri al act|V| ty of the corrpounds of the |nvent|on was

Antimcrob. Agents and
oxoquinoline-3- carboxyllc acid (Compound 28)

To dimethyl sulfoxide (4 ml) was added 1,4-
diazabicyclo[3.2.1]octane dihydrochloride (828 mg, 4.47
mmol) , and then, triethylamine (1.87 ml, 13.4 mmol) and
6,7-difluoro-1-[(1R,2S8)~-2~-fluorocyclopropyl]-1,4-dihydro-
8-methoxy-4-oxoquinoline-3~carboxylic acid-BF, chelate
(1.35 g, 3.73 mmol) were added thereto. After stirring
at room temperature for 15 hours and at 40°C for 9 hours,
the solvent and the triethylamine were removed under
reduced pressure. The residue was suspended into a mixed
solvent (100 ml) of ethanol/water (9/1) and then
triethylamine (3 ml) was added thereto, followed by
heating under reflux for 3 hours. After cooling on
standing, the reaction solution was concentrated under
reduced pressure. Conc. hydrochloric acid (about 20 ml)
was added dropwise to the residue under ice cooling to
dissolve it and then, the solution was washed with
chloroform (100 ml x 3). Thereafter, the solution was
rendered pH 11.0 by sodium hydroxide aqueous solution,

and then, the solution was adjusted to pH 7.4 by conc.
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Chenot her., 38, 2877 (1994), and the results are shown in Tables 3 to 8 in
termse of MC (g/m). In the tables, "OFLX" is an abbreviation of
"OFLOXAIN'. Table 3 Antibacterial activity against M aviumand M
intracellulare M aviunM intracellulare

N 357N- 458N- 444N- 472N- 294N- 313N 338N- 345 OFLX3. 133. 13255012. 56. 252525
RFP5010012. 512. 53. 130. 783. 133. 13 Conpd. 10.100. 200. 201. 560. 390. 100. 390. 39
Conpd. 20. 200. 200. 390. 780. 390. 200. 390. 78 Conpd.

30. 390. 7 0 . BRL. 56 d,_40.200Q.390. 781. 561, 560. 391. 563. 13
Compd. 53*“%%%9%%%%%% aé%%%%i L IE] pyeResilotie adTd " rhe

60. 390. 30,780 781. 563 70 90 781. 566. 250, 780. 20. 391. 56
Conpd. Jggggﬁ% P@% r1§is586 t§§”3 shcshpgroform (100 ml x 3)
90.100.100. gé%?BO g 00, 390. c2ngd 100. 050.100.390.390.39Q.100.390.78
Conpd. 113¥ gEn/methano 918 83, 1308omigx 2). After drying

120. 200. 390. 391. 56Q. 780. 200, 390. 39 Conpd.

130. 390. RNPT Ankydrawe. egélsﬂss&éfesﬁpdthe solvent was removed

141. 561. 563, 136. 253. 130. 786. 256. 25 Conpd.

150. 390. e ;reduced (peess868: 13Thabresulting residue was

recrystallized from isopropyl alcohol~diethyl ether to
obtain the title compound (646 mg, 43%) as pale yellow
crystals.

Melting point; 195-198°C (decomp.)

‘H-NMR (400MHz, 0.1mol/1-NaOD) &: 1.40-1.65 (2H, m), 2.05-
2.18 (2H, m), 2.57-2.74 (2H, m), 2.91-3.26 (5H, m), 3.58-
3.60 (1H, m), 3.75 (3H, 4, J=3.66Hz), 4.05-4.07 (2H, m),
4.95 (1H, ddm, J=17.94, 61.89Hz), 7.70 (1H, d, J=11.48Hz),
8.48 (1H, d, J=19.53Hz).

Elementary analysis: as C20H21F2N304-0.5H,0

Theoretical: C 57.97%; H 5.35%; N 10.14%

Found: C 58.26%; H 5.28%; N 10.07%

Antibacterial activity of the compounds of the
invention was measured in accordance with the method
described in the literature of Antimicrob. Agents and
Chemother., 38, 2877 (1994), and the results are shown in
Tables 3 to 8 in terms of MIC (ug/ml). 1In the tables,

"OFLX" is an abbreviation of "OFLOXAIN".
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Anti bacterial activity against M aviumand M intracellulare 2 M aviunM
intracel lul are N-357N-458N- 444N- 472N 294N- 313N- 338N- 345
OFLX4.04.0321288. 01. 02. 02. 0 Conpd. 160.500. 501. 04. 01. 00. 120. 500. 50 Conpd.
171.01. 02. 08. 02. 00. 251. 01. 0 Conpd. 180.501. 02. 08. 02. 00. 250. 500. 50 Tabl e 5
Anti bacterial activity against Mycobacteriumtuberculosis (RFP sensitive)
M tubercul osis H37RvKur onoNo. 40No. 41No. 43No. 68

OFLX0. 390. 390. 390. 106. 250. 39 RFPO. 20. 100. 100. 053. 133. 13 Conpd.

10. 0250. @33 P2H<0. 0030. 200. 025 Conpd. 20. 0250. 0130. 0250. 0060. 100. 025
Conpd. 30.100. 050. 100. 0060. 780. 10 Conpd. 40.0250.0130. 025<0. 0030. 200. 025
Conpd. Séntgidarsm ol GRS VBty 19y omp . M 60adDam 05Ad 190. 0130. 780. 05 Conpd.
7 0.100. Gx¢rr@ldosarra0. 20 Conpd. 8 Conpd. 90.0250.0130. 013<0. 0030. 100. 025
Conpd. 100. 0130. 0060. 006<0. 0030. 050. 013

M. avium M. intracellulare

N-357 N-458 N-444 N-472 N-294 N-313 N-338 N-345

OFLX 3.13 3.13 25 50  12.5 6.25 25 25

RFP 50 100 12.5 12.5 3.13 0.78 3.13 3.13

Compd. 1 0.10 0.20 0.20 1.56 0.39 0.10 0.39 0.39
Compd. 2 0.20 0.20 0.39 0.78 0.39 0.20 0.39 0.78
Compd. 3 0.39 0.78 1.56 6.25 1.56 0.39 1.56 1.56
Compd. 4 0.20 0.39 0.78 1.56 1.56 0.39 1.56 3.13
Compd. 5 0.39 0.78 1.56 6.25 1.56 0.78 1.56 3.13
Compd. 6 0.39 0.78 1.56 3.13 0.78 0.78 1.56 3.13
Compd. 7 0.39 0.78 1.56 6.25 0.78 0.2 0.39 1.56
Compd. 8 1.56 0.78 1.56 3.13 1.56 0.39 1.56 1.56
Compd. 9 0.10 0.10 0.10 0.78 0.39 0.10 0.39 0.39
Compd. 10 0.05 0.10 0.39 0.39 0.39 0.10 0.39 0.78
Compd. 11 0.39 0.39 1.56 3.13 1.56 0.39 1.56 3.13
Compd. 12 0.20 0.39 0.39 1.56 0.78 0.20 0.39 0.39
Compd. 13 0.39 0.20 0.78 1.56 1.56 0.39 1.56 3.13
Compd. 14 1.56 1.56 3.13 6.25 3.13 0.78 6.25 6.25

Compd. 15 0.39 0.20 0.78 1.5 1.56 0.39 1.56 3.13
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Conpd. 110. 050. 050. 050. 0130. 390. 05 Conpd. 120. 0250. 0250. 0250. 0060. 100. 05
Conpd. 130. 050. 050. 051. 560. 10 Conpd. 140.200. 100. 201. 560. 20 Conpd.

150. 100. 050. 050. 0250. 390. 10 Table 6 Anti bacterial activity against
Mycobact eri um tubercul osis (RFP sensitive) 2 M tubercul osis

H37RvKur onoNo. 40No. 41No. 43No. 68 OFLX1. 00. 501. 00. 258. 01. 0 Conpd.

160. 120. 120. 120. 031. 00. 12 Conpd. 170.120.12*.0.120.062.00. 25 Conpd.

180. 120. 120. 120. 061. 00. 25 Table 7 Anti bacterial activity against

Mycobact esdyng tabercul osis (RFP resistant) RFP-resistant M tubercul osis
No. 44No. 45No. 47No. 50" No. 51No. 56No. 71No. 97 OFLX1. 56253. 130. 78

6. 2512, 5AnGiactarial (ectDoi-ipOagdinst 0M>18020m0ad80MConpd.

10. 050. 78 Zor@blUl®&es. 250. 200. 20 Conpd. 20. 0250. 390. 100. 05

0. 053. 130. 100. 20 Compd. 30.103.130.780.78 1.566.250.783. 13 Conpd.

40. 0250. #88.200.20.0.206 250 200 78 Conpd. 50,2012, 51. 560. 20_12. 5501. 563. 13

M. avium M. intracellulare

N-357 N-458 N-444 N-472 N-294 N-313 N-338 N-345

OFLX 4.0 4.0 32 128 8.0 1.0 2.0 2.0

Compd. 16 0.50 0.50 1.0 4.0 1.0 0.12 0.50 0.50
Compd. 17 1.0 1.0 2.0 8.0 2.0 0.25 1.0 1.0

Compd. 18 0.50 1.0 2.0 8.0 2.0 0.25 0.50 0.50
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Conpd. 60.203. 130. 390. 10 6. 25500. 390. 78 Compd. 7 0.201.560. 390. 39

0. 786. 250. 393. 13 Conpd. 8 Conpd. 90. 050. 780. 200. 05 1.563. 130. 20. 20 Conpd.
100. 0060. 200. 050. 025 0. 051. 560. 050. 10 Conpd. 110.101.560. 780. 39
1.566. 250. 393. 13 Conpd. 120. 050. 780. 100. 10 0. 201. 560. 200. 39 Conpd.

130. 100. 780. 1012. 50. 390. 78 Conpd. 140. 786. 250. 396. 251. 563. 13 Conpd.

150. 201. 560. 390. 206. 250. 391. 56 Table 8 Anti bacterial activity agai nst
Mycobact eri um tubercul osis (RFP resistant) 2 RFP-resistant M tubercul osis
No. 44No. 4pN91 & 78lo. 50No. 51No. 56No. 71No. 97 OFLX2. 03. 208. 01. 04. 0164. 016 Conpd.
160. 254. 00. 500. 120. 5640. 501. 0 Conpd. 170.508.01. 00. 251. 0321. 02. 0 Conpd.
180. 254. (Anbibacbesbal 1acLivitynpgain86. NgacbaetaditAs>&hbeetuie sgempd.

200. 396. 2RFBo®ey8Lbivebl. 56 Conpd. 210.393. 130. 390. 78251. 561. 56 Conpd.

220. 78250. 781. 561003. 136. 25 Conpd. 231.56251. 566.2510012. 512. 5 Conpd.
240. 7812.-66—301-56503-133.-13

M. tuberculosis

H37Rv Kurono No .40 No. 41 No.43 No. 68

OFLX 0.39 0.39 0.39 0.10 6.25 0.39

RFP 0.2 0.10 0.10 0.05 3.13 3.13

Compd. 1 0.025 0.013 0.025 <0.003 0.20 0.025
Compd. 2 0.025 0.013 0.025 0.006 0.10 0.025
Compd. 3 0.10 0.05 0.10 0.006 0.78 0.10
Compd. 4 0.025 0.013 0.025 <0.003 0.20 0.025
Compd. 5 0.10 0.05 0.10 0.025 0.78 0.10
Compd. 6 0.10 0.05 0.10 0.013 10.78 0.05
Compd. 7

Compd. 8 0.10 0.05 0.10 0.006 0.78 0.20
Compd. 9 0.025 0.013 0.013 <0.003 0.10 0.025
Compd. 10 0.013 0.006 0.006 <0.003 0.05 0.013
Compd. 11 0.05 0.05 0.05 0.013 0.39 0.05
Compd. 12 0.025 0.025 0.025 0.006 0.10 0.05
Compd. 13 0.05 0.05 0.05 1.56 0.10
Compd. 14 0.20 0.10 0.20 1.56 0.20

Compd. 15 0.10 0.05 0.05 0.025 0.39 0.10
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Conpd. 250. 21. 560. 10. 26. 250. 390. 78 Conpd. 260.11.560. 10.212. 50. 780. 78
Conpd. 270.11.560. 10. 26. 250. 390. 78 Conpd. 280.23.130. 20. 7812. 51. 561. 56
Mouse acute toxicity test Test method Male Slc:ddY mce at age of 5-weeks
were used as test animals. For dissolving the conpounds, 0.1 nol/l NaOH
(in saline) was used. Mce were adm nistered intravenously at a rate of
0.1 m /30 seconds at a dosing volune of 10 m/kg. Peripheral bl ood

m cronucl eus test Test nethod Used animals and adm nistration nethod are
simlar tqg@iwse in the nouse acute toxicity test. Sanples were prepared
by collecting 51 each of blood sanple fromthe tail vein at 24 and 48

hours aft Bt &g i 00d. _on slide at which
0.1% acri |tnleg%%nge i;ofé{'l onﬁﬂ déj%e'g%‘: z}g%% %QLer:. ﬁ%arcgggﬁ'ﬁg t he
slide wt csovegzng_‘h‘geas é medi ately, and allowing it to stand in a
refrigerator for Z4 The bl ood sanpl e was observed for 1000
reticul ocytes (RC) per |nd|V|duaI peri pheral bl ood sanple by a

fluorescence 1microscopy and counting m cronucl eus-having reticul ocytes

(MNRC) anpbng them The results of the nouse acute toxicity test and
M. tuberculosis

H37Rv Kurono No.40 No.41 No.43 No. 68

OFLX 1.0 0.50 1.0 0.25 8.0 1.0
Compd. 16 0.12 0.12 0.12 0.03 1.0 0.12
Compd. 17 0.12 0.12, 0.12 0.06 2.0 0.25
Compd. 18 0.12 0.12 0.12 0.06 1.0 0.25
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peri pheral blood mcronucl eous test are shown in Table 9. Table 9 Conpd.
Concentration MrtalityMNRC (%9 neanS.E. No. (ng/kg) (dead/test)24 hours48
hours 15500/ 50. 200. 040. 140. 04 161500/ 50. 050. 030. 120. 02
271000/ 50. 200. 030. 180. 04 Anong t he compounds whi ch show hi gh activity

agai nst atypical acid-fast bacteria and Mycobacterium tubercul osis, al
mce were survived after adm nistration of the conpounds 15, 16 and 27,
and acute toxicity of these conpounds was relatively weak. In addition,

t he ngﬁﬂ%gﬁlg 16 or 27 showed weak m cronucl eus induction (untreated
control 8). Industrial Applicability The conpounds according to the
|nventl0ﬂdﬂﬂﬁhcﬂbﬂﬂaﬁndcﬁiﬁﬁf&eﬂ&aﬂﬁ&tbﬂ9535héke§§hhyEhﬁer%ﬁ@%gfgly
showi ng s(REPregisbatterial activity even against rifanpicin

(RFP) -resi stant Mycobacterium tubercul osis, and also possess good
pharmacokinetics and safety. Accordingly, they are useful as anti

aci d-fast conpounds. Clains 1. An anti acid-fast bacterial agent containing
a conpound representREPtreshetant| My bubeeculakisornula (1), a salt

t hereof, or a hydrate thereof as an active ingredient.
No.44 No.45 No.47 No.50 No.51 No.56 No.71 No.97

OFLX 1.56 25 3.13 0.78 6.25 12.5 3.13 12.5

RFP >100 >100 >100 >100 >100 >100 >100 >100

Compd. 1 0.05 0.78 0.20 0.05 1.56 6.25 0.20 0.20
Compd. 2 0.025 0.39 0.10 0.05 0.05 3.13 0.10 0.20
Compd. 3 0.10 3.13 0.78 0.78 1.56 6.25 0.78 3.13
Compd. 4 0.025 0.78 0.20 0.20 0.20 6.25 0.20 0.78
Compd. 5 0.20 12.5 1.56 0.20 12.5 50 1.56 3.13
Compd. 6 0.20 3.13 0.39 0.10 6.25 50 0.39 0.78
Compd. 7

Compd. 8 0.20 1.56 0.39 0.39 0.78 6.25 0.39 3.13
Compd. 9 0.05 0.78 0.20 0.05 1.56 3.13 0.2 0.20
Compd. 10 0.006 0.20 0.05 0.025 0.05 1.56 0.05 0.10
Compd. 11 0.10 1.56 0.78 0.39 1.56 6.25 0.39 3.13

Compd. 12 0.05 0.78 0.10 0.10 0.20 1.56 0.20 0.39

Compd. 13 0.10 0.78 0.10 12.5 0.39 0.78
Compd. 14 0.78 6.25 0.39 6.25 1.56 3.13
Compd. 15 0.20 1.56 0.39 0.20 6.25 0.39 1.56
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R30 X 3COOY (1) Z A AR2R [wherein, Rl represents an al kyl group having
1 to 6 carbon atons, an al kenyl group having 2 to 6 carbon atons, a

hal ogenoal kyl group having 1 to 6 carbon atons, a cyclic al kyl group having
3 to 6 carbon atonms which may have substituent(s), an aryl group having 6
to 10 carbon atons which may have substituent(s), a heteroaryl group

whi ch may have substituent(s) (the group being a 5- or 6- nenbered ring and
containing 1 to 4 heteroatons optionally selected fromnitrogen atom
oxygen at@y@q@ngl sul fur atom), an al koxy group having 1 to 6 carbon atons,
or an alkylam no group having 1 to 6 carbon atons, R2 represents hydrogen
atom or &mtilbadtdrialjractinoty nagdinso MycobactesianstublecBlogig R2 nmay
be conbi iFBxesistadtk@a cyclic structure with including a part of the
not her nucleus, and the ring may contain a sulfur atomas aring | - 110
constituting atom and further the ring may have an _alkyl group having 1

to 6 carbon atons as a substituent.
RFP-resistant M. tuberculosis

No.44 No.45 No.47 No.50 No.51 No.56 No.71 No.97

OFLX 2.0 3.20 8.0 1.0 4.0 16 4.0 16

Compd. 16 0.25 4.0 0.50 0.12 0.5 64 0.50 1.0
Compd. 17 0.50 8.0 1.0 0.25 1.0 32 1.0 2.0

Compd. 18 0.25 4.0 1.0 0.25 0.50 64 1.0 2.0

Compd. 19 0.39 3.13 0.2 0.78 50 1.56 1.56
Compd. 20 0.39 6.25 0.39 0.78 50 1.56 1.56
Compd. 21 0.39 3.13 0.39 0.78 25 1.56 1.56
Compd. 22 0.78 25 0.78 1.56 100 3.13 6.25
Compd. 23 1.56 25 1.56 6.25 100 12.5 12.5
Compd. 24 0.78 12.5 0.39 1.56 50 3.13 3.13
Compd. 25 0.2 1.56 0.1 0.2 6.25 0.39 0.78
Compd. 26 0.1 1.56 0.1 0.2 12.5 0.78 0.78
Compd. 27 0.1 1.56 0.1 0.2 6.25 0.39 0.78
Compd. 28 0.2 3.13 0.2 0.78 12.5 1.56 1.56
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R3 represents hydrogen atom amino group, thiol group, a hal ogenonethyl
group, an al kyl group having 1 to 6 carbon atons, an al kenyl group having
2 to 6 carbon atoms, an al kynyl group having 2 to 6 carbon atons, or an

al koxy group having 1 to 6 carbon atons, among them the am no group nay
have one or nore groups selected fromfornyl group, an al kyl group having
1 to 6 carbon atons, and an acyl group having 2 to 5 carbon atons as
substituent(s). Al represents nitrogen atomor a partial structure

representpd ly 441&461%%%_%%)%?3)@ (2) (wherein, X2 represents hydrogen

atom am no group, g om cyano group, a hal ogenonet hyl group, a

hal ogenonet hox oup, al kyl group having 1 to 6 carbon atons, an

al kygyl group Kagll‘?‘is;"pinﬁa%‘ carbon atons, an al kynyl group having 2 to 6
carbon atons, or _an al koxy roup having 1 to 6 carbon atons, anong them
the amino group ﬁ?&'%&ﬁﬂé’iﬁ%‘gﬁl%@t oS ZeWeekedwerennsedngs group, an
al kyl group having 1 to 6 carbon atons, and an acyl group having 2 to 5
car bon att®fE anp it Rar (d)ssolviimg tthe t¢rmpounds X20 ahdmohAlabove Rl may

be combined so as to forma cyclic structure with including a part of
NaOH (in saline) was used. Mice were administered

intravenously at a rate of 0.1 ml/30 seconds at a dosing
volume of 10 ml/kg.
Peripheral blood micronucleus test

Test method

Used animals and administration method are
similar to those in the mouse acute toxicity test.
Samples were prepared by collecting 5 Hl each of blood
sample from the tail vein at 24 and 48 hours after the
administration, dropping the blood on a slide at which
0.1% acridine orange solution had been applied in advance,
sealing the slide with a cover glass immediately, and
allowing it to stand in a refrigerator for 24 hours. The
blood sample was observed for 1000 reticulocytes (RC) per
individual peripheral blood sample by a fluorescence
microscopy and counting micronucleus-having reticulocytes
(MNRC) among them.

The results of the mouse acute toxicity test and

peripheral blood micronuclecus test are shown in Table 9.
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t he not her nucl eus, and the ring thus formed may contain oxygen atom
nitrogen atom or sulfur atomas a ring-constituting atom and. noreover,
the ring may have an alkyl group having 1 to 6 carbon atons or a

‘hal ogenoal kyl group having 1 to 6 carbon atons as a substituent). A2 and
A3 each represents nitrogen atomor carbon atom and A', A2 and A3 forma
partial structure A Nor a partial structure \NR | A R together with the
carbon atons which are conbined therewith. X1 represents a hal ogen atom
hydr ogen ?%QFL gr amino group, Y represents hydrogen atom phenyl group,
acet oxyme group, pival oyl oxynmethyl group, ethoxycarbonyl group,
chol i ne group, dinethylam noethyl group, 5-indanyl group, phthalidinyl
group, a s—aaH—2—exe—tm3—ci-oxoldylpethyl —groun 3. acetaxy-2-oxobuty
group, ancempdl gcenSeheraBonl MErEatakhon atﬁﬁﬁc QQ)ahKQ%&EEkhyl group

having 2 Ne®.7 - 112 (mg/kg) (dead/test) 24 hours 48 hours
15 50 0/5 0.20+0.04 0.141+0.04
16 150 0/5 0.05+0.03 0.1210.02
27 100 0/5 0.20+0.03 0.181+0.04

Among the compounds which show high activity
against atypical acid-fast bacteria and Mycobacterium
tuberculosis, all mice were survived after administration
of the compounds 15, 16 and 27, and acute toxicity of
these compounds was relatively weak. 1In addition, the
compound 15, 16 or 27 showed weak micronucleus induction

(untreated control: 0.12+0.08).

Industrial Applicability

The compounds according to the invention have
wide and excellent antibacterial activity, especially
showing strong antibacterial activity even against
rifampicin (RFP)-resistant Mycobacterium tuberculosis,
and also possess good pharmacokinetics and safety.

Accordingly, they are useful as anti acid-fast compounds .
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carbon atons, or a phenylal kyl group which is constituted by an al kyl ene
group having 1 to 6 carbon atoms and phenyl group, Z represents a
nmonocyclic, bicyclic, or tricyclic heterocyclic substituent, and the

het erocyclic substituent is saturated, partially saturated or unsaturated
one, may contain one or nore heteroatons selected fromthe group
consisting of nitrogen atom oxygen atom and sulfur atom and further,
may forma bicyclo structure or a spiro structure. Further, the

het er ocyclic substituent may be subséltuted by one or nore groups sel ected
fromthe group consisting of a hal 58 ™&t om anino group, hydroxyl group,
carbanmoyl group, an alkyl group having 1 to 6 carbon atoms, an al kyl am no
group having 1 to 6 carbon atonB an aryl group having 6 to 10 carbon

t het Yl u dri .and contains 1
?orgs hgtefogigﬁé op%%gﬁg +€cﬁ%ﬂ% gﬁﬁ?ﬁftg?ﬁgﬁeatOﬁF“%%?ﬁdFE;?:gFL and
;lrjougrhaw rrlgg ¥ '?%@éc%f%%n a?é]ayrﬁs* gh% Fég%ﬁga?ﬁypeﬁf5ﬂgzﬁ3 t 3 to g o

I C n.alons, an e
iyl o g o he SIVATREE, 8§ RYE-SRK Pladeb? Ba0Rn AT Gp.
al kyl t hi anr@ddiedt@l ogenoal kyl  group, and am noal kyl group may have a

cyclic

R 0
1
XN K | CcOOoY
L (1)
NN /LQ
Z AT AT R
Al

[wherein, R! represents an alkyl group having 1 to 6
carbon atoms, an alkenyl group having 2 to 6 carbon atoms,
a halogenoalkyl group having 1 to 6 carbon atoms, a
cyclic alkyl group having 3 to 6 carbon atoms which may
have substituent(s), an aryl group having 6 to 10 carbon
atoms which may have substituent(s), a heteroaryl group
which may have substituent(s) (the group being a 5~ or 6-
membered ring and containing 1 to 4 heterocatoms
optionally selected from nitrogen atom, oxygen atom, and
sulfur atom), an alkoxy group having 1 to 6 carbon atoms,
or an alkylamino group having 1 to 6 carbon atoms,
R? represents hydrogen atom or an alkylthio group having 1
to 6 carbon atoms,
the R' and R’ may be combined sc as to form a cyeclic
structure with including a part of the mother nucleus,

and the ring may contain a sulfur atom as a ring-
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structure, - 113 further, may have one or nore groups selected from the
group consisting of a halogen atom an alkyl group having 1 to 6 carbon
atons, an al koxy group having 1 to 6 carbon atons, an aryl group having 6
to 10 carbon atoms, and a heteroaryl group (which is a 5- or 6-nenbered
ring and contains 1 to 4 heteroatons optionally selected fromnitrogen
atom oxygen atom and sul fur aton) as substituent(s). The am no noi ety of
t he am no group, am noal kyl group, and al kylami no group may have one or
two al kyl groups  having 1 to 6 carbon atons (the al kyl group may have a

cyclic struct GPBStItYLIRG ALER 0RR D EuFFheryr s %ﬁ(géldllﬁd hamnamﬁ g_roup1
consi sting of droxyl group, a _halogen atom an al kylthi o group havi ng
to 6 car bgn ﬁs%xé géﬁ?}gaﬁ‘agﬂ"ﬁ’gx} &t"o%p GRFRRy atms A A bon at ons as
substituent(s%égmhe@ t al kyl groups are present, they may be the same or
different), a Fﬁé Yy ) noiety may be protected by a protective group.

o oups s e eden A B er AR dn S ReRa) BERLoBRRPhy A ovy!
0L 0LD N 000 P LSS, BLOUR MR, W Y 1
an al koxya@sms'P &ValkedyiOgfolip’ RAPiALOIE o8 Bak¥ohaoms, an
alkynyl group having 2 to 6 carbon atoms, or an alkoxy
group having 1 to 6 carbon atoms,
among them, the amino group may have one or more
groups selected from formyl group, an alkyl group
having 1 to 6 carbon atoms, and an acyl group having
2 to 5 carbon atoms as substituent(s).

A' represents nitrogen atom or a partial structure

represented by the formula (2)

N @)
2

X

(wherein, X2 represents hydrogen atom, amino group, a
halogen atom, cyano group, a halogenomethyl group, a
halogenomethoxy group, an alkyl group having 1 to 6
carbon atoms, an alkenyl group having 2 to 6 carbon atoms,
an alkynyl group having 2 to 6 carbon atoms, or an alkoxy
group having 1 to 6 carbon atoms,
among them, the amino group may have one or more
groups selected from formyl group, an alkyl group
having 1 to 6 carbon atoms, and an acyl group having

2 to 5 carbon atoms as substituent(s) ;
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group having 1 to 6 carbon atons, an al koxycarbonyl group having 2 to 6
carbon atons, an acyl group having 2 to 5 carbon atons, and a heteroaryl
group (which is a 5- or 6 - 114 nenbered ring and contains 1 to 4
het eroatons optionally selected fromnitrogen atom oxygen atom and
sul fur atom as substituent (s) , these al kyl group, al koxy group,
al kyl thio group, al koxycarbonyl group, acyl group, phenyl group, and
het eroaryl group (which is a 5- or 6-nenbered ring and contains 1 to 4
heteroatonms optionally selegted fromnitrogen atom oxygen atom and
sul fur atonm) ARFEheE e t% Xor 2ngr Ehgr abpyes & crEdber saPPRBedr sgpas
consisting of .a galogen atQqm hydroxyl group, an _ al koxy group having 1 to
6 carbon aton&® ARF™LA °é’l°§3?1°c T A hgrciving A Rarhiefs as
substituent (s and further, the am roup hav one or two groups
sel ect ed from}:f'ﬁem&t 5’&?91%'@‘“‘{;1&}%)%9 }Hiﬁ,fe%ﬁ"%‘i?l&ﬁygroup havi ng
1 to 6 carbon , an acyl_.group.having 2 to 5 carbon_atons, and an
al koxycar bonyfzogtrtgﬁ'p KAV ftt%f)n’Sn;ﬁ‘&ﬁ?qht%ﬁ?é“'afrsﬂb&‘f’flﬁ?ﬁm(%? .1 2.
The anti aci daf ast, (AP cordi o.claim,l, wherein the
conpound reprgse%t gd@%;%&ttﬁ%ht?%?mtﬂ%ﬁt’l)aqﬁc{s!%f %°o°rr‘§eo€’ndt}?éep’?’é'§%rﬂwe‘6 by the
followng for k@ an alkyl group having 1 to 6 carbon atoms or a
halogencalkyl group having 1 to 6 carbon atoms as a
substituent) .
A? and A® each represents nitrogen atom or carbon atom,

and A', A? and A® form a partial structure

or a partial structure

together with the carbon atoms which are combined
therewith.

X' represents a halogen atom, hydrogen atom, or amino
group,

Y represents hydrogen atom, phenyl group, acetoiymethyl
group, pivaloyloxymethyl group, ethoxycarbonyl group,
choline group, dimethylaminoethyl group, 5-indanyl group,
phthalidinyl group, a 5-alkyl-2-oxo-1,3~-dioxol-4-ylmethyl
group, 3-acetoxy-2-oxobutyl group, an alkyl group having

1 to 6 carbon atoms, an alkoxymethyl group having 2 to 7
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RB0OXCOOP ~~ I zZANR R or the following formula (wherein, A,
Rl, R2, R3, XIl , Y, and Z are the same as the above definitions). 3.
The anti acid-fast bacterial agent according to claim1l1, wherein the
conpound represented by the fornula (1) is a conpound represented by the
following formula (wherein, Al, RI, R2, R3, x 1, Y, and Z are the
sane as the above definitions). 4. The anti acid-fast bacterial agent
according to any one of clainms 1 to 3, wherein Y is hydrogen atom 5. The
anti'acid-fast bacterial agent according to any one of clains 1 to 4,

wher ei n Rar@%@t@%d Qf Fuphenxdakkyl (greup awhbeh aisneonatihtiibgdnoal kyl
group hayin 1 to carbon atons, a cyclic alkyl group having 3 to 6

car bon a%@hg fﬁﬁR?Rnhﬁﬁ*QQK%HY%)G @RraPn arhems gandp having 6 to
10 carbon,ato Whl ch may have - 116 substituent(s). 6. The anti

aci d- f asPER¥ed= 8 agent according to any one of claims 1 to 4, wherein RL

and R2 ”%yrggresents a monocyclic, bicyclic, or tricyelic

heterocyclic substituent, and the heterocfclic
substituent is saturated, partially saturated or
unsaturated one, may contain one or more heteroatoms
selected from the group consisting of nitrogen atom,
oxygen atom, and sulfur atom, and further, may form a
bicyclo structure or a spiro structure.
Further, the heterocyclic substituent may be substituted
by one or more groups selected from the group consisting
of a halogen atom, amino group, hydroxyl group, carbamoyl
group, an alkyl group having 1 to 6 carbon atoms, an
alkylamino group having 1 to 6 carbon atoms, an éryl
group having 6 to 10 carbon atoms, a heterocaryl group
(which is a 5- or 6-membered ring and contains 1 to 4
heterocatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom), an alkoxy group having 1
to 6 carbon atoms, an alkylthio group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6 carbon
atoms, and an aminoalkyl group having 1 to 6 carbon atoms,
and

the alkyl group or the alkyl moiety of the alkylamino

group, alkoxy group, alkylthio group, halogenoalkyl

group, and aminoalkyl group may have a cyclic

structure,
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conbined so as to forma cyclic structure with including a part of the

not her nucleus (the ring may contain a sulfur atomas a ring-constituting
atom and further may have an al kyl group having 1 to 6 carbon atons as a
substituent) . 7. The anti acid-fast bacterial agent according to any one
of claims 1 to 6, wherein R3 is hydrogen atom am no group, or an alkyl
group having 1 to 6 carbon atons. 8. The anti acid-fast bacterial agent
according to any one of clains 1 to 7, wherein Al is nitrogen atom or a
partial structure represented by the formula (2) (2) (wherein, X2
represents hydroﬁéﬁtgﬁém TMAYhAlayge PNt O moreh g rappeo e fuoted rfrgm  an

al kyl group having 1 to 6 carbon atons, or an al koxy group having 1 to 6
carbon atons, tﬁgexgrgﬁﬂ’ crResgstdag: 9fhad halagen mtemayarmhalkyhbi ned so
as to forma cyclic structure with including a part of the nother nucleus,
and the ring thuS*PHPBAVIRGy 1c&ft & FarbodBfamsat R alkexy rgpaumst it uti ng

atom and furthegr, .the.ring_.na ave an al kyl group having 1 to 6 carbon
atoms or a hal oggﬁgéflgyﬂ' §’Poépcﬁé‘gi°ﬁgaf°ﬂ?'6 an aryl graw avwing & a

Pl e oot BT HEHR MOELY W R Y 1
is a 5- or 6-membered ring and contains 1 to 4
hetercatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom) as substituent(s).

The amino moiety of the amino group, aminoalkyl group,
and alkylamino group may have one or two alkyl groups
having 1 to 6 carbon atoms (the alkyl group may have a
cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group, a
halogen atom, an alkylthio group having 1 to 6 carbon
atoms, and an alkoxy group having 1 to 6 carbon atoms as
substituent(s)) (when two alkyl groups are present, they
may be the same or different), and the amino moiety may
be protected by a protective group.

All the above aryl groups and heterocaryl groups may have
one or more groups selected from the group consisting of
a halogen atom, hydroxyl group, thiol group, amino group,
nitro group, cyano group, carboxyl group, carbamoyl group,
phenyl group, an alkyl group having 1 to 6 carbon atoms,
an alkoxy group having 1 to 6 carbon atoms, an alkylthio
group having 1 to 6 carbon atoms, an alkoxycarbonyl group

having 2 to 6 carbon atoms, an acyl group having 2 to 5

carbon atoms, and a heterocaryl group (which is a 5- or 6-
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or hydrogen atom 10. The anti acid-fast bacterial agent according to
claim1, wherein the conpound represented by the fornula (1) is a

6- car boxy-9-fl uoro-2, 3-di hydro-3-(S) -

met hyl - 7- oxo- 7H- pyri do[ 1, 2, 3-de] [ 1. 4] benzoxazi ne derivative having Z at
the 10-position. 11. The anti acid-fast bacterial agent according to claim
1, wherein the conpound represented by the formula (1) is an

8- am no- 6- car boxy-9-fl uor o- 2, 3-di hydr o-

3-(S)-net hyl -7-oxo-7Hpyrido[ 1, 2, 3-de] [ 1. 4] benzoxazi ne derivative having Z
at the 109RR8%ed¥ing andccontaingi i-tasé bheterpatbmageptienadiging to
claim1l, Qg?rein t he conpound represented by the forrmula (1) is a

3- car boxPe-STRT £aom nitgegenrten. erRygeHcatemopynd- sulfur

4-di hydr 0-4- qxo-1, 8-napht hyri dine derivative having Z at the 7-position.
13. The &A™ A%-§ a‘P’ofa"é/réF?%ﬂ ragent according to claim1, wherein the

conpound represent ed the for a (1) is a .
3-carboxy-8-c§ 8?8-8;F¥60959PP’[WH group, alkylthio group,

fl -1-(R) - -4, 4-dj hydr o- 4- [ ' deri vati havi Z

(ool (9 pugbaptabled SALDYOha BEaR ohhRE et e 10
laim 1, wh | f I 1) i

caim L VSR Oper SRR (ABLEFCTCY B bhCe-LRkLd Hhl® °

(FQ'CYC|Opromﬂd'éﬁﬂ%%{EQYI1té'ﬂiﬂ¥g5964t8ﬁ9q3£995£921y selected

from nitrogen atom, oxygen atom, and sulfur atom) nmay
have one or more groups selected from the group
consisting of a halogen atom, hydroxyl group, an
alkoxy group having 1 to 6 carbon atoms, and an
alkylthio group having 1 to 6 carbon atoms as
substituent(s), and further, the amino group may have
one or two groups selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s).]
2. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the

formula (1) is a compound represented by the following

formula 5
R @)
1
X
Z ’ l Cooy
NS
Z A =
,IQI
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derivative having Z at the 7-position. 15. The anti acid-fast bacterial
agent according to claiml, wherein the conpound represented by the
formula (1) is a 3-carboxy-1- [2- (S) -fluoro-1- (R -
cycl opropyl ] - 8- et hoxy- 1, 4- di hydr o- 4- oxoqui nol i ne derivative having Z at
the 7-position. 16. The anti acid-fast bacterial agent according to claim
1, wherein the conpound represented by the formula (1) is a
3- carboxy 6 quoro |- [2- (S) -fluoro-I-
(R - cycl glfluorgnethgxy 1, 4-di hydr o-4- oxoqui noline derivative
havi ng Z % §° bo8YEPgnEorRulehe anti acid-fast bacterial agent
accordi ng to claim1, wherein the conpound represented by the formula (1)
is a 3-carboxy-1- [2- (S) -fluord-1-0(R -
cycl opropyl ] - 8- dlfluoronethoxy ||, 4- djjhydr 0- 4- oxoqui nol i ne derivative
having Z at the 7-positiort The QGRPY-fast bacterial agent
according to claiml, mherel ound represented by the fornula (1)
is a 3-carboxy-6-fluoro-|I-
(R)-cycl opropyl ] - 8- net hyl -27 4- --4 dkoqui noline derivative having Z
at the 7-position. 19. The anti aci dsfast bacterial agent according to
claim1, wherein the conpound represented by the fornula (1) is a
5- am no- 3- car boxy-6-fluoro-1- [2- (S) -
f 1 uoro- | - (Weryin ppapRY, - B2 reRhogt,| ¥~ dindy & Qs HOBEME! dgeiler i vat i ve
having Z at the 7-position.

above definitions).

3. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a compound represented by the following

formula

(wherein, A', R', R?, R?’, X!, Y, and Z are the same as the
above definitions).

4. The anti acid-fast bacterial agent according
to any one of claims 1 to 3, wherein Y is hydrogen atom.

5. The anti acid-fast bacterial agent according
to any one of claims 1 to 4, wherein R! is an alkyl group
having 1 to 6 carbon atoms, a halogenocalkyl group having
1l to 6 carbon atoms, a cyclic alkyl group having 3 to 6
carbon atoms which may have substituent(s), or an aryl

group having 6 to 10 carbon atoms which may have
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- 119 20. The anti acid-fast bacterial agent according to claiml,
wherein the conmpound represented by the formula (1) is a

5- am no- 3- car boxy-6-fluoro-I-[2-(S)-

fluoro-1-(R)-cycl opropyl]-8-nethyl-1,4-di hydro-4- oxoqui noline derivative
having Z at the 7-position. 21. The anti acid-fast bacterial agent
according to claiml, wherein the conpound represented by the fornula (1)
is a 5-am no-3-carboxy-6,8-difluoro-1-[2-(S)-

fluoro-1-(R)- cyclopropyl]-1,4-dihydro-4-oxoquino|ine derivative having Z
at the 7-pRstiewendps) The anti acid-fast bacterial agent according to
claim 1, wherein the conpound represented by the fornmula (1) is a

3- car boxy- 8- chl or®: 6-FhRofrBtL- agjdrépssphrcterialdi agens acseagdngol i ne
derivative haV|q9 Z at the 7-position. 23. The,anti agid-fast bacterial
agent acchR o?% 3¢ %f-aﬂ'@-}’,“s eEei i/t KBeEBABoBRRRepRe:aN ke by t he
formul a (1 | S a,3-carbox $ fluoro-1-¢ycl opropyl - 8-

net hoxy- 1% ?%r% 4§5xﬁé ﬂBFlﬂeCHEFFGaFFFBcFHFPnUlzhaFncﬂﬁélﬁgpos|t|on.

24. The nt| ci d=fast ba erlal ent cording to claiml, wherein the
conpound ré%rgge gh%ym?ﬁé fBF ?ﬁPsréng may’ contaln a

3- car boxysdr el gesRPyk - & mgogxnsmuqmgdseom,Oxoau'fa%'twe deyi vative

havi ng Z at posi t
have an alkyl group having 1 to 6 carbon atoms as a

substituent) .

7. The anti acid-fast bacterial agent according
to any one of claims 1 to 6, wherein R® is hydrogen atom,
amino group, or an alkyl group having 1 to 6 carbon atoms.

8. The anti acid-fast bacterial agent according
to any one of claims 1 to 7, wherein A! is nitrogen atom

or a partial structure represented by the formula (2)

e .

X

(wherein, X2 represents hydrogen atom, a halogen atom, a
halogenomethoxy group, an alkyl group having 1 to 6
carbon atoms, or an alkoxy group having 1 to 6 carbon
atoms,

the X? and the R' described in claim 1 may be
combined so as to form a cyclic structure with including
a part of the mother nucleus, and the ring thus formed
may contain an oxygen atom as a ring-constituting atom,
and further, the ring may have an alkyl group having 1 to

6 carbon atoms or a halogenoalkyl group having 1 to 6
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25. The anti acid-fast bacterial agent according to claim1, wherein the
conpound represented by the - 120 fornula (1) is a

3- car boxy-6-fluoro-1-cycl opropyl -8- difluoromethoxy-I,

4- di hydr o- 4- oxoqui nol i ne derivative having Z at the 7-position. 26. The
anti acid-fast bacterial agent according to claiml1, wherein the conpound
represented by the fornmula (1) is a 3-carboxy-1-cycl opropyl - 8-

di f | uoronet hoxy-1, 4-di hydro-4-oxoqui noline derivative having Z at the
7-position. 27. The anti acid-fast bacterial agent according to claim]l,
wher ei n t$RFRIPAEPMS r8prassubagibyentd. formula (1) is a

3- car boxy-6-fluoro-I-cyclopropyl -8- methyl -1, 4-di hydr o- 4- oxoqui nol i ne
derivative having®z afheiaBt¥. peifrfaat bacterdainmgendi ackesdibget eri al
agent according to c aifll, wherein the conpound represented by the
formula (49 ?@9a9%9a nG+a:R8, hok9- B PhE¥F8ip. X" is a halogen atom

cycl opropyl -.8- met hoxy- 1, 4- di hydr o- 4- oxoqui nol i ne derivative having Z at

t he 7-po§¥TiQ¥é¥égﬁnTﬁédﬂhti aci d-fast bacterial agent according to claim

S e e ou RO R €D °LLSE- B st "BactRLIMI afEhe! Scdording

5-anm no- 3-car box -fluor

O S oP; PR ~CrdEh W) WndzLAYERE" doREOdHL"PbpREseflELL By ¥RN2VI NG 2 21 the
formula (1) is a 6-carboxy-9-fluoro-2,3-dihydro-3-(S) -
methyl-7~-oxo-7H-pyrido[1l,2,3~-de] [1.4]benzoxazine
derivative having Z at the 10-position.

11. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is an 8-amino-6-carboxy—9-f1uoro—2,3—dihydro-
3-(S)-methy1-7—oxo-7H-pyrido[1,2,3-de][1.4]benzoxazine
derivative having Z at the 10-position.

12. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3~-carboxy-6-fluoro-1-[2-(S)-fluoro-1-
(R)-cyclopropyl]-1,4-dihydro-4-oxo-1,B-naphthyridine
derivative having Z at the 7-position.

13. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-8-chloro-6-fluoro-1-[2-(S) -
fluoro-1-(R) -cyclopropyl]-1,4~dihydro-4-oxoquinoline
derivative having Z at the 7-position.

14. The anti acid-fast bacterial agent according

to claim 1, wherein the compound represented by the

formula (1) is a 3-carboxy-6-fluoro-1-[2~(S)~-fluoro-1-
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30. The anti acid-fast bacterial agent according to claim1l1, wherein the
conpound represented by the fornula (1) is a

5- am no- 3- car boxy- 6, 8-di fl uoro-1- cycl opropyl -1, 4-di hydr o- 4- oxoqui nol i ne
derivative having - 121 - Z at the 7-position. 31. The anti acid-fast
bacterial agent according to any one of clains 1 to 30, wherein Zis a
heterocyclic substituent represented by the followng formula (3). (3)
(wherein, R4, R5, and R6 each independently represents hydrogen atom or an
al kyl group having 1 to 6 carbon atons, the alkyl group may have one or

nore gr oup3 -syicdopedpylriord et hyngel obrdi lngd g Hf odyquixxyligé oup, a

hal ogen atom am no group, carbanoyl group, an alkylthio group having 1

to 6 cardemiyadive davilngn @ afy diye Hnpowmitiionno 6 carbon atons, an

al kyl am no group having 1 to 6 carbon atons, a hal ogenoal kyl group havi ng
1to 6 carbon atléns, antiamgickifedt dragterinl mgdnt aécordingn at onms

as substituent(s), the alkyl group or the alkyl nmoiety of the alkylam no

group, afRofjadfodp, whesaimitheyqampound zaprasanted @ywuthe and am noal kyl
group na¥ have a_cyclic structure, further, may have one or nore groups
sel ect ed ormula (1)  is a 3-carboxy-1-[2-(S)~fluoro-1-(R)-

cyclopropyl] -8-methoxy-1,4-dihydro~4-oxoquinoline
derivative having Z at the 7-position.

16. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-6-fluoro-1-[2-(S)-fluoro-1-
(R) —cyclopropyl] -8~difluoromethoxy-1,4-dihydro-4-
oxoquinoline derivative having Z at the 7-position.

17. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-1-[2-(S)-fluoro-1-(R) -
cyclopropyl] ~8-difluoromethoxy~-1,4-dihydro-4-oxoquinoline
derivative having Z at the 7-position.

18. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-6-fluoro-1-[2-(S)-fluoro~1l-

(R) ~cyclopropyl] -8-methyl-1,4-dihydro~4-oxoquinoline
derivative having 2 at the 7-position.

19. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 5-amino-3~carboxy-6-fluoro-1-[2-(S)-
fluoro-1-(R) -cyclopropyl] -8-methoxy-1,4-dihydro-4-

oxoquinoline derivative having Z at the 7-position.
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fromthe group consisting of a halogen atom an alkyl group having 1 to 6
carbon atons, and an - 122 al koxy group having 1 to 6 carbon atoms as
substituent(s). The amino noiety of the am no group, am noal kyl group, and
al kyl am no group may have one or two al kyl groups having 1 to 6 carbon
atons (the al kyl group may have a cyclic structure, and nay have one or
nore groups selected fromthe group consisting of hydroxyl group, a

hal ogen atom an al kylthio group having 1 to 6 carbon atonms, and an al koxy
group having 1 tqg, 6 carbon alonswgs substituent(s))(when two al kyl groups
are present, the%%y ﬂbet?fét%a?fé" 'rf%ﬁ"Ff%?%ﬁ?i’,-a:hnﬂge{_‘heaﬁﬁPﬁélﬁlﬂl ety may
be protegted . by. a . pratective roup. RS5' ~and R6' each Jindependently
represent(::ts° ﬂcyl(ﬁlltﬂgelﬂ AR € ?ﬁg’b?%%ibhﬁ%?gﬁsﬁmﬁ%dl?cﬁ Bon at(inf, 02 a
het er oar yg y {3 P 1GWHY IS a 5-_or 6- ered_ring apd gcontains 0
heteroat)c')u:r?s op]iquog' \IA,I{lyngaeIsZc e’d‘?(r)%n??\ﬁ? e 5{%#;agx%eﬁ§§tom and

sul fur a 5ﬂ¥§¥i 160 & oup, a terparyl group may
have onetfg'?oz?r%rle grou'@s ggf‘?&%ﬁ(}jﬁ% (;%niyﬁgi S#bﬁp&gho’ﬁ%%t ng of a hal ogen

atom hydneeUin¥10e dd¥iVativiihadiid'% L OHPa 'Plé;%ii?:[&l!'p’ Cﬁaciongr"“p’
car boxyl group, carbanmoyl group, phenyl group, an yIgroup havi ng

21. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 5-amino—3-carboxy—6,8-difluoro-1-[2-(S)-
fluoro-1-(R)-cyclopropyl]-1,4-dihydro~4-oxoquinoline
derivative having Z at the 7-position.

22. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-8-chloro-6-fluoro-1-
cyclopropyl-1,4-dihydro~4-oxoquinoline derivative having
Z at the 7-position.

23. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-6-fluoro-l-cyclopropyl-8-
methoxy-1,4~-dihydro-4-oxoquinoline derivative having Z at
the 7-position.

24. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-1l-cyclopropyl-8-methoxy-1, 4~
dihydro-4-oxoquinoline derivative having Z at the 7-
position,

25. The anti acid-fast bacterial agent according

to claim 1, wherein the compound represented by the
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1 to 6 carbon atonms, an al koxy group having 1 to 6 carbon atons, an _

al kylthio group having 1 to 6 carbon atons, an al koxycarbonyl group having

2 to 6 carbon atons, an acyl group having 2 to 5 carbon atoms, and - 123

a heteroaryl group (which is a 5- or 6-nenbered ring and contains 1 to 4
het eroatons optionally selected fromnitrogen atom oxygen atom and

sul fur atom as substituent(s), anong them the al kyl group, al koxy group,

al kyl t hi o group, al koxycarbonyl group, acyl grouP, pge?yl g{ﬁup, and

het er oary have qQne or nore groups se ecte romthe group
on5|st|n€ g? Eg Rzyogén aSOEFrPQ& 5 @, 7?&%%1?&9?%?7ﬂn2 having 1 to
6 carbon and an al kyl t rou aV|ng to carbon atons as
substltueﬁf€g§°r3ﬂ8 PH¥T ef gﬂﬁx §ﬁrﬁ6°JP8WF “ﬁaﬁ@qiﬁﬁfﬁvﬁvw) gLoups
sel ected h oyp.c nS|st|n of formyl group, an al kyl group having
l1to6 caé% Ehga on% ggﬁ gc?P QF B having 2 to 5 carbon atons, and an

al koxycar bonyl grQFp h@xgngngltgcgydro a%%rs is sub §§uentf5?. R7 and

R8 each independently represents %having 1

to 6 carbgy @i 1/ AWKhb¥8:ifl" RHBS 8 rk?ﬁkad %ngghte §5£he Ré, R&'" ., R7,

and R8 may be conbined so as to a cyc ruc
formula (1) is a 3- carboxy-l-cyclopropyl—B—

difluoromethoxy-1,4~-dihydro-4~oxoquinoline derivative
having 2 at the 7-position.

27. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 3-carboxy-6-fluoro-l-cyclopropyl-8-
methyl-1,4~dihydro-4-oxoquinoline derivative having Z at
the 7-position.

28. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 5-amino-3-carboxy-6-fluoro-1-
cyclopropyl—8—methoxy-1,4-dihydro-4—oxoquinoline
derivative having Z at the 7-position.

29. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a 5-amino-3-carboxy-6-fluoro-1-
cyclopropyl-B-methyl-l,4—dihydro-4-oxoquinoline
derivative having 2 at the 7-position.

30. The anti acid-fast bacterial agent according
to claim 1, wherein the compound represented by the
formula (1) is a S5-amino-3-carboxy-6,8-difluoro~-1-

cyclopropyl~1l,4-dihydro-4~oxoquinoline derivative having
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containing a bicyclo structure or a Spiro structure, and may contain one
or nore heteroatons optionally selected fromoxygen atom nitrogen atom

or sulfur atomas ring- constituting aton(s) . The ring thus forned may
have one or nmore groups selected fromthe group consisting of am no group,
a - 124 hal ogen atom hydroxyl group, an alkyl group having 1 to 6 carbon
atons, an al koxy group having 1 to 6 carbon atons, and an al kylthi o group
having 1 to 6 carbon atonms, and further, the am no group may have one or
two groups sel ected fromthe group consisting of fornmyl group, an alKkyl
group hak it 1the B-pasbbionat ons, aE acyl groupShaV|Bg 2 Eo 5 carbon
atons, and an al koxycar bonyl group havin to 5_carbon atons as
substituent (s).) 3%: TheeaftFiaridriastpRacterirlagasnta@ssosdi®g to any
one of clains 1 to erein,Z. is hef erogyclic substituent _represented

30
by the foft oﬁlﬁgm??)r?r{llé\ffﬁ’?? 1 %8 2% R¥BBReRD Z) iR R hgteregyclic
substituent represented by the following formula (3).

v

R+ — (3)
.

R Hs RB

(wherein, R’, R, and R® each independently represents
hydrogen atom or an alkyl group having 1 to 6 carbon
atoms,
the alkyl group may have one or more groups selected
from the group consisting of hydroxyl group, a halogen
atom, amino group, carbamoyl group, an alkylthio group
having 1 to 6 carbon atoms, an alkoxy group having 1
to 6 carbon atoms, an alkylamino group having 1 to 6
carbon atoms, a halogencalkyl group having 1 to 6
carbon atoms, and an aminoalkyl group having 1 to 6
carbon atoms as substituent(s),
the alkyl group or the alkyl moiety of the
alkylamino group, alkoxy group, alkylthio group,
halogenoalkyl group, and aminoalkyl group may have
a cyclic structure,
further, may have one or more groups selected
from the group consisting of a halogen atom, an

alkyl group having 1 to 6 carbon atoms, and an
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(wherein, R11 and R11' each independently represents hydrogen atom or an
al kyl group having 1 to 6 carbon atons, the al kyl group may have a cyclic
structure and nay have one or nore groups selected fromthe group

consi sting of hydroxyl group, a halogen atom am no group, carbanoyl

group, an alkylthio group having 1 to 6 carbon atons, an al koxy group
having 1 to 6 carbon atons, an al kylam no group having 1 to 6 carbon
atons, a hal ogenoal kyl group having 1 to 6 carbon atons, and - 125 an

am noal kyl group having 1 to 6 carbon atonms as substituent (s) , R9, R10,
and R 0' each i ndepBhBeX¥| greupr Ba¥ang Ry #ocofesarhormatemisalasgen at om

am no group, hydroxyl_ group, carbanoyl group, an al kyl group having 1 to 6
carbon atoms, an aPRYFEHFEHEELSIp having 1 to 6 carbon atons, an aryl

group havi ng to 10 carbgn atons, .a heteroaryl group (which is a 5- or
6- nenber ed riﬁbeaﬁ§188nPﬁﬁﬁ§Yl42;thPrﬁﬂ%ﬁ%aﬁ AP opARdRARLEYLcBEONRY from

' t t d_sul fur atom | k b O
0 LT o RATSORL P B S i e B0 iR T 1
hal I kyl | ng t dt 0¥
o ogencal bk nBesk RS0 ko, R Tt R WRVER i % 0

al kylamino  ggoupe1 bkQ¥¥ugtarB, 2héVhbY RaGeOdRe 13 89220 SNbs

selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthio group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when two alkyl groups
are present, they may be the same or different), and
the amino moiety may be protected by a protective
group.
R°' and R® each independently represents hydrogen atom, an
aryl group having 6 to 10 carbon atoms, or a heteroaryl
group (which is a 5- or 6-membered ring and contains 1 to
4 heterocatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom) as substituent(s),
the aryl group and hetercaryl group may have one or
more groups selected from the group consisting of a
halogen atom, hydroxyl group, thiol group, amino
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1l to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon

atoms, an acyl group having 2 to 5 carbon atoms, and
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group, and am noal kyl group may have a cyclic structure, further, nmay have
one or nore groups selected from the group consisting of a hal ogen atom
an al kyl group having 1 to 6 carbon atons, and an al koxy group having 1
to 6 carbon atons as substituent(s). The ami no noiety of the am no group,
am noal kyl group, and al kyl am no group nmay have one or two al kyl groups
having 1 to 6 carbon atons (the alkyl group may have a cyclic structure,
and may have one or nore groups selected fromthe group consisting of

hydr oxyl group, a halogen atom an alkylthio group having 1 to 6 - 126

car bon at ons, 2 dheteancarkdxgrgupufwhaehngslat §-6 oxc S-membaireds ring
substituent (s)) (when two alﬁgl groups are present, they may be the same or
different), epRtasnaol nbPefyhakprpatpmst optdonetly sedestedve group.
The aryl group and heteroaryl group may have one or nnreaggoups_selected
fromthe grougr96n§+ﬁf?ﬁgnoFt8mrhaFUg@ﬁ atemy Apdr §»3Eugr a¥em)t Bisol group,
am no group, itgo rou?, cyano group, carboxyl group, carbanoyl group,
phenyl group, S&n°® +R€?n5 B8lp having 1 to 6 carbon atoms, an al koxy group

atom. an al Koxy SRR FRe ol n NN Srerhy Ry Seoup, O "

alkylthio group, alkoxycarbonyl group, acyl group,
phenyl group, and hetercaryl group may have one or
more groups selected from the group consisting of
a halogen atom, hydroxyl group, an alkoxy group
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have one or two
groups selected from the group consisting of
formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,
and an alkoxycarbonyl group having 2 to 5 carbon
atoms as substituent(s).

R’ and R’ each independently represents hydrogen atom or

an alkyl group having 1 to 6 carbon atoms.

Any two groups selected from R, R®, R®', R®, R®', R’, and
R® may be combined so as to form a cyclic structure
containing a bicyclo structure or a spiro structure, and
may contain one or more hetercatoms optionally selected
from oxygen atom, nitrogen atom, or sulfur atom as ring-
constituting atom(s).

The ring thus formed may have one or more groups

selected from the group consisting of amino group, a
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atons, an acyl group having 2 to 5 carbon atons, and a heteroaryl group
(which is a 5- or 6-nenbered ring and contains 1 to 4 heteroatons
optionally selected fromnitrogen atom oxygen atom and sulfur atom as
substituent(s), anmong them the al kyl group, al koxy group, alkylthio
group, al koxycarbonyl group, acyl group, phenyl group, and heteroaryl
group may have one or nore groups selected fromthe group consisting of a
hal ogen atom hydroxyl group, an al koxy group having 1 to 6 carbon atons,
and an al kylthio group having 1 to 6 carbon atons as substituent(s), and
further, the halngeyr etpmyahykdaveydngroup,wan grldkyls gxeiuge thedrifrigpri t he
group consisting of - 127 fornyl group, an alkyl group having 1 to 6
carbon atonstoaf gayboyr stpmsaviang alkoxys gradpohating 1 tand an

al koxycar bonyl group having 2 to 5 carbon atons as substituent(s). R7, R'
, R8, and R8' CBREAR| aYepsndand pnr adkyddhie wroupydevimomh dio £ al kyl
group having 1 to 6 carbon atons. Any two_groups selected fromthe above
R7, R7' , R8, CREPRB akews,  ARdrfyrthey h&he, Miiney SRouRs may f@viR a cyclic
structure containing,a bicyclo structure_ or a ipiro structure,, and may
contain one of™8oPE ﬁg?egaéygﬁsselec ed from the group consisting

of formyl group, an alkyl group having 1 to 6 carbon

atoms, an acyl group having 2 to 5 carbon atoms, and

an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s) .)

32. The anti acid-fast bacterial agent according

to any one of claims 1 to 30, wherein 2 is a heterocyclic

substituent represented by the following formula (4).

R10' R1o R RT
R N— (4)
11}\] 9 RBI
R R™ ge

(wherein, R'' and R'!' each independently represents

hydrogen atom or an alkyl group having 1 to 6 carbon

atoms,
the alkyl group may have a cyclic structure and may
have one or more groups selected from the group
consisting of hydroxyl group, a halogen atom, amino
group, carbamoyl group, an alkylthio group having 1 to
6 carbon atoms, an alkoxy group having 1 to 6 carbon
atoms, an alkylamino group having 1 to 6 carbon atoms,

a halogenocalkyl group having 1 to 6 carbon atoms, and
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optionally selected fromoxygen atom nitrogen atom or sulfur atom as
ring-constituting aton(s). The ring thus fornmed nay have one or nore groups
selected fromthe group consisting of am no group, a halogen atom
hydroxyl group, an alkyl group having 1 to 6 carbon atons, an al koxy group
having 1 to 6 carbon atons, and an al kylthio group. having 1 to 6 carbon
atons, and further, the amno group nay have one or two groups sel ected
fromthe group consisting of fornyl group, an al kyl group having 1 to 6
carbon atoms, an acyl group having 2 to 5 carbon atons, and an
al koxycar bongh gmingaliyilngraupo aviamghdn tat dhsaabors wismis went (s).) 33.
The anti acid-fast bacterial agent according to any one of clainms 1 to 30,
wherein Z i sSubR&LENERFdIS)e  substituent represented by the fol |l owi ng
formula (§ . 19" RIL NR, RL1 R2 R12 (5) gmherein, R11 and R' each
i ndependédht’l R re@?Rht s eRglr bpderandanrsiyanerrrspngsobydrageng 1 to 6
e al kyl group may have a cyclic structure and nma
car bon Egéggv ; af%gzh g%om? am!no group,yhydroxyl group, Y
carbamoyl group, an alkyl group having 1 to 6 carbon
atoms, an alkylamino group having 1 to 6 carbon atoms, an
aryl group having 6 to 10 carbon atoms, a hetercaryl
group (which is a 5- or 6-membered ring and contains 1 to
4 heterocatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom), an alkoxy group having 1
to 6 carbon atoms, an alkylthio group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6 carbon
atoms, or an aminoalkyl group having 1 to 6 carbon atoms,
the alkyl group or the alkyl moiety of the alkylamino
group, alkoxy group, alkylthio group, halogencalkyl
group, and amincalkyl group may have a cyclic
structure,
further, may have one or more groups selected from
the group consisting of a halogen atom, an alkyl
group having 1 to 6 carbon atoms, and an alkoxy
group having 1 to 6 carbon atoms as substituent(s).
The amino moiety of the amino group, aminoalkyl group,
and alkylamino group may have one or two alkyl groups
having 1 to 6 carbon atoms (the alkyl group may have
a cyclic structure, and may have one or more groups

selected from the group consisting of hydroxyl group,

a halogen atom, an alkylthio group having 1 to 6
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have one or nore groups selected fromthe group consisting of hydroxyl
group, a halogen atom am no group, carbanoyl group, an al kylthio group
having 1 to 6 carbon atoms, an al koxy group having 1 to 6 carbon atons,
an al kyl am no group having 1 to 6 carbon atons, a hal ogenoal kyl group
having 1 to 6 carbon atons, and an am noal kyl group having 1 to 6 carbon
atons as substituent(s), RO, RLIO, and R 0" each independently represents
hydrogen atom a hal ogen atom am no group, hydroxyl group, carbanoyl
group, an al kyl group having 1 to 6 carbon atons, an al kyl am no group
having 1 to GCEEgBBna§P@ﬁB anqd az: |lkexyy gnenn ﬁ!}‘@!@) Likxc# bon atons, a
het er oar yl (which is a 5- or, 6-nenbered ring and contains 1 to 4
het er oat ons oﬁPFgﬂal pyong ag; sybsitdthuent (&den(whemntvaaldarn gxampsnd

sul fur aton), an al kox gr%kgl havi n to 6 carbon atons, an alkylthio
group having ¥ ?OPEGSEéIt SHofRY §°n im@*to 6

carbon atons an_am noal k u carhon atons, - 129
t he al kyl grouBeo?mfﬁg gPQ?FYynﬂﬁagt c%ﬂh/#’é’man °8ﬁﬁfd',"°al koxy group,
al kylthio gr og Bal ogenoal kyl gr oup, and am noal kyl group may have a
cyclic strucfure; further, may have one or nore groups selected from the

group consistefg @by2 B2bARCAnaAl AdkePdayiYgroup may have one or

more groups selected from the group consisting of a
halogen atom, hydroxyl group, thiol group, amino
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
a heteroaryl group (which is a 5- or 6-membered ring
and contains 1 to 4 hetercatoms optionally selected
from nitrogen atom, oxygen atom, and sulfur atom) as
substituent(s),
among them, the alkyl group, alkoxy group,
alkylthio group, alkoxycarbonyl group, acyl group,
phenyl group, and heteroaryl group may have one or
more groups selected from the group consisting of
a halogen atom, hydroxyl group, an alkoxy group
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have one or two

groups selected from the group consisting of
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group having 1 to 6 carbon atonms, and an al koxy group having 1 to 6 carbon
atons as substituent(s). The am no noiety of the am no group, am noalkyl
group, and al kyl am no group nmay have one or two al kyl groups having 1 to
6 carbon atons (the al kyl group may have a cyclic structure, and may have
one or nore groups selected fromthe group consisting of hydroxyl group,

a hal ogen atom an alkylthio group having 1 to 6 carbon atons, and an

al koxy group having 1 to 6 carbon atons as substituent(s))(when two al kyl
groups are present, they may be the same or different), and the ami no

moi ety nmay be pr&eEBY2dIBPUR,pRDt 8ddkwle groMPURAVRIE dndoRIR axksm

i ndependently represents hydrogen atom an alkyl group having 1 to 6
carbon at ons, anaEP?PrgPBuBCYﬁaGFﬁyPGhﬁﬂlﬂa'@aﬂ@oﬁaﬂﬁﬁ%ﬂn(ﬂtqmimneroary
group (which is a . 5--or_6-nenbered ring and _contains 1 to 4 heteroatons
optional Iy sel ecBBE PRoMLKPEYGEEROBYINGTOMPy S@YiRdor tend famhen aton), The
aryl group and he%eroar¥l ggoggtnaétga e one or nore groups selected from
the group consi sBFrAf2oR3a3* 254 URR*IFen at om hydroxyl group, thiol group,

oo, SheUReY T S0, BLAUR S0 SLEMRn GERER Hadlitico SHGRRRIL 91000
having 1.4QmSor an alkyl group having 1 to 6 carbon atoms.
Any two groups selected from the above R’, R”', R®, R®', R®,
Rw, and R*® may be combined so as to form a cyclic
structure containing a bicyclo structure or a spiro
structure, and may contain one or more heteroatoms
optionally selected from oxygen atom, nitrogen atom, or
sulfur atom as ring-constituting atom(s).
The ring thus formed may have one or more groups
selected from the group consisting of amino group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, and an alkylthio group having 1 to 6
carbon atoms, and further, the amino group may have
one or two groups selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s) .)
33. The anti acid-fast bacterial agent according

to any one of claims 1 to 30, wherein 2 is a heterocyclic

substituent represented by the following formula (5).
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carbon atons, an alkylthio group having 1 to 6 carbon atons, an

al koxycar bonyl group having 2 to 6 carbon atons, an acyl group having 2 to
5 carbon atons, and a heteroaryl group (which is a 5- or 6-nenbered ring
and contains 1 to 4 heteroatons optionally selected fromnitrogen atom
oxygen atom and sul fur aton) as substituent (s) , anong them the alkyl
group, al koxy group, alkylthio group, al koxycarbonyl group, acyl group,
phenyl group, and heteroaryl group may have one or nore groups sel ected
fromthe group consisting of a halogen1@qqﬁ1 hydr oxyl group, an al koxy
group having 1 to 6 carbon_atons, wnd Fan Jal Ylthio group having 1 to 6
carbon atons as substituentf%)>: Jﬁd , the am no group may have one
or two groups selected fr 1yh£d oup |congysting of fornyl dSdup, an

~al kyl group having 1 to 6 carbeyi2 , aeyl group having 2 to 5 carbon
atons, and an al koxycarbonyl ¢ qagzha jong Rto 5 carbon atons as
substituent(s). R, R , R8, and e hq?ndependently represents hydrogen
atomor an al kyl group having 1 to 6 carbon atons. Any two groups sel ected
fromR, ' R8 1 R9.11Ri 0 i Q' .- 13 2, and R12'°" may be conbi ned
so as to @%?%ﬁ%%%ﬂ/ icangtﬁuctﬁ?gﬁtéﬁéﬁPﬁPaﬁnE}BiE?PF&S§PFﬁcture or a Spiro

hydrogen atom or an alkyl group having 1 to 6 carbon

atoms,
the alkyl group may have a cyclic structure and may
have one or more groups selected from the group
consisting of hydroxyl group, a halogen atom, amino
group, carbamoyl group, an alkylthio group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6
carbon atoms, and an aminoalkyl group having 1 to 6
carbon atoms as substituent(s),
R’, R', and R'°' each independently represents hydrogen
atom, a halogen atom, amino group, hydroxyl group,
carbamoyl group, an alkyl group having 1 to 6 carbon
atoms, an alkylamino group having 1 to 6 carbon atoms, an
aryl group having 6 to 10 carbon atoms, a heterocaryl
group (which is a 5- or 6-membered ring and contains 1 to
4 hetercatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom), an alkoxy group having 1
to 6 carbon atoms, an alkylthio group having 1 to 6
carbon atoms, a halogenoalkyl group having 1 to 6 carbon

atoms, or an aminoalkyl group having 1 to 6 carbon atoms,
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structure, and may contain one or nore heteroatons optionally selected
from oxygen atom nitrogen atom or sulfur atomas ring-constituting
aton(s). The ring thus formed may have one or nore groups selected from
the group consisting of amino group, a halogen atom hydroxyl group, an
al kyl group having 1 to 6 carbon atons, an al koxy group having 1 to 6
carbon atons, and an al kylthio group having 1 to 6 carbon atons, and
further, the am no group may have one or two groups selected fromthe
group consisting of fornyl group, an alkyl group having 1 to 6 carbon
atoms, an acyFhgralkyhagragp2orotbecalkyd mpdety =fd than adlkydapcardonyl
group having 2 to 5 carbon atons as__substituent(s).) 34. The anti .
aci d-fast bac¥EPPR) BYEAKYagEORRI nglkydthip gmeups dadiogenpalky3d0, wherein
Zis a heterocyclic substituent represented by the following fornula (6).
R13 16 \ R16, 9FREPR13PFh) arinoplkyl/ grpup mayhbayena RY$lisd R13' each

| ndependent |y Legresents hydr ogen atom or an al kyl group having 1 to 6
carbon at ongSt¥ucture,

further, may have one or more groups selected from
the group consisting of a halogen atom, an alkyl
group having 1 to 6 carbon atoms, and an alkoxy
group having 1 to 6 carbon atoms as substituent(s).
The amino moiety of the amino group, aminocalkyl group,
and alkylamino group may have one or two alkyl groups
having 1 to 6 carbon atoms (the alkyl group may have
a cyeclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthio group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when twe alkyl groups
are present, they may be the same or different), and
the amino moiety may be protected by a protective
group.
R'? and R'?' each independently represents hydrogen atom,
an alkyl group having 1 to 6 carbon atoms, an aryl group
having 6 to 10 carbon atoms, or a heteroaryl group (which
is a 5- or 6-membered ring and contains 1 to 4
heterocatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom),
The aryl group and heteroaryl group may have one or

more groups selected from the group consisting of a
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(6) - 132 the al kyl group may have a cyclic structure and may have one or
nore groups selected fromthe group consisting of hydroxyl group, a

hal ogen atom am no group, carbanoyl group, an alkylthio group having 1
to 6 carbon atons, an al koxy group having 1 to 6 carbon atons, an

al kyl am no group having 1 to 6 carbon atons, a hal ogenoal kyl group having
1 to 6 carbon atons, and an am noal kyl group having 1 to 6 carbon atons
as substituent(s), R14 , R15 , R16, and R16' each independently represents
hydrogen atom a hal ogen atom am no group, hydroxyl group, carbanoyl
group, an al kyalogempahan| ngydrosyd grauponthiodsgranpal kmiaesi no group
having 1 to 6 carbon atons, an aryl group having 6 to 10 carbon atons, a
het eroaryl gra%@up wEhre sgroBp, ofyanacgbenpd camhoxyd geompains 1 to 4

het eroatons optionally selected from nitrogen atom oxygen atom and

sul fur at on) ,C3FPARRYLLYITYRBupPRENYAgITouR, 6aRapblNlagspsp havingylthio
group havinqll to 6 carbon atoms, a hal ogenoal kyl group havin l1to6
carbon at ons,T of° of GRFRRRI PR 0¥ ALYPRY grevPchavangod &Pofs, the al kyl

roup or the alkyl nojety of the al kylam no gyoup, alkoxy group, alkylthio
groug, haIogéﬁﬁé%%@latﬁﬁ%up?naﬁﬁk¥L$%b%IQﬁ?uﬁrBﬁﬁgﬁﬁy1h§9e5a°6§gppc

atoms, an alkoxycarbonyl group having 2 to 6 carbon

atoms, an acyl group having 2 to 5 carbon atoms, and

a heterocaryl group (which is a 5- or 6-membered ring

and contains 1 to 4 heterocatoms optionally selected

from nitrogen atom, oxygen atom, and sulfur atom) as

substituent(s),
among them, the alkyl group, alkoxy group,
alkylthio group, alkoxycarbonyl group, acyl group,
phenyl group, and heterocaryl group may have one or
more groups selected from the group consisting of
a halogen atom, hydroxyl group, an alkoxy group
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have one or two
groups selected from the group consisting of
formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,
and an alkoxycarbonyl group having 2 to 5 carbon
atoms as substituent(s).

R’, R’', R®, and R®' each independently represenﬁs hydrogen
atom or an alkyl group having 1 to 6 carbon atoms.

Any two groups selected from R’, R’', R®, R?', R®, R!®, RIO',
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structure, further, may have one or nore groups selected from the group
consisting of a halogen atom an alkyl - 133 group having 1 to 6 carbon
atons, and an al koxy group having 1 to 6 carbon atons as substituent(s).
The amino noiety of the am no group, am noal kyl group, and al kyl am no
group may have one or two al kyl groups having 1 to 6 carbon atons (the

al kyl group may have a cyclic structure, and nmay have one or nbre groups
selected fromthe group consisting of hydroxyl group, a halogen atom an
al kylthio group having 1 to 6 carbon atons, and an al koxy group having 1
to 6 caRbon atdbR}?amayiist | cominined ) smhes toofarkya gyolpe are present,
they may be the sane or different), and the amno noiety may be protected
by a pros&zurfuregcontaifiiagaay bigyale @attuatiusreay|a groige nay have one or
nore groups selected fromthe group consisting of a halogen atom hydroxyl

group, tRtBERCEREEp, aasd AGY Gomhgimioney o gre debrraptams car boxyl group,
car banoyl group, .phenyl %;%yp an al kyl group having 1 to 6 carbon atons,
an aIkox?PgFBHﬁIHXVFﬁ e & Toy opRYITeR RO P IHT3GeThiAER 0 RF having 1 to
6 carbon

acyl groﬁﬁiﬁg‘g& ﬁﬁj%g‘ %Iakgégﬁ%%gy%g@ng@gmn&ﬁ to © carbon atoms. an
The ring thus formed may have one or more groups
selected from the group consisting of amiho group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, and an alkylthio group having 1 to 6
carbon atoms, and further, the amino group may have
one or two groups selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
an alkoxycarbonyl group having 2 to 5 carbon atoms as
substituent(s) .)
34. The anti acid-fast bacterial agent according
to any one of claims 1 to 30, wherein Z is a heterocyclic

substituent represented by the following formula (6).

R13\ H16 R16'
N
913/,5 N— (6)
R 14/ 14
R R

(wherein, R'® and R’ each independently represents
hydrogen atom or an alkyl group having 1 to 6 carbon

atonms,
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a hetero
het er oat

aryl group (which is a 5- or 6-nmenbered ring and contains 1 to 4

ons optionally selected fromnitrogen atom oxygen atom and

sul fur aton) as substituent (s) , anong them the al kyl group, alkoxy
134 al kylthio group, al koxycarbonyl group, acyl group, phenyl
group, and heteroaryl group may have one or nore groups selected fromthe

group, -

group co
having 1
atons as

groups sel ecttdee falkyl eramoumry deveta ngycticf stpyttgreupndamagl kyl

having 1
two grou

or a spi
sel ect ed
constitu
sel ect ed

nsi sting of a hal ogen atom hydroxyl group, an al koxy group

to 6 carbon atons, and an alkylthio group having 1 to 6 carbon
substituent(s), and further, the am no group may have one or two

group

to 6 carbon atons, an acyl group having 2 to 5 carbon atons, and
an al koxycar h@&wg qpeRr Imede@roups sselegbed fromsthe guouPituent (s). Any
ps selected fromthe above R14, R14 ' , R15, R16, and R16' nmay be
conbi ned so &£PRL-FHNF PE RYIRORYT (FXMR, 2oPRLPFRRGREOB) cIBABOSt ruct ure
ro structure, and rmay contain onge or nore heteroatons optionally

f r GROPBgSRERMAY i IFWHRN 3R A k% ER1P { GFOUP JAAXING| Ag-

ting ,ataom's) .. The ring thus, fornmed ng% have gnf 85 Hnre groups

froh% TR Yy BHRER SEQFRRR VR

carbon atoms, an alkylamino group having 1 to 6

carbon atoms, a halogencalkyl group having 1 to 6

carbon atoms, and an aminoalkyl group having 1l to 6

carbon atoms as substituent(s),
R, R, R'®, and R'®' each independently represents
hydrogen atom, a halogen atom, amino group, hydroxyl
group, carbamoyl group, an alkyl group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6 carbon
atoms, an aryl group having 6 to 10 carbon atoms, a
hetercaryl group (which is a 5- or 6-membered ring and
contains 1 to 4 heterocatoms optionally selected from
nitrogen atom, oxygen atom, and sulfur atom), an alkoxy
group having 1 to 6 carbon atoms, an alkylthio group
having 1 to 6 carbon atoms, a halogenocalkyl group having
l to 6 carbon atoms, or an aminoalkyl group having 1 to 6
carbon atoms,

the alkyl group or the alkyl moiety of the alkylamino

group, alkoxy group, alkylthio group, halogenoalkyl

group, and aminocalkyl group may have a cyclic

structure,

further, may have one or more groups selected from

the group consisting of a halogen atom, an alkyl
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hal ogen atom hydroxyl group, an alkyl group having 1 to 6 carbon atons,
an al koxy group having 1 to 6 carbon atons, and an al kyl thi o group havi ng
1 to 6 carbon atons, and further, the am no group may have one or two
groups selected fromthe group consisting of formyl group, an al kyl group
having 1 to 6 carbon atons, an acyl group having 2 to 5 carbon atons, and
- 135 an al koxycarbonyl group having 2 to 5 carbon atons as substituent
(s) . ) 35. The anti acid-fast bacterial agent according to any one of
claims 1 to 30, wherein Zis a heterocyclic substituent represented by the
fol | owi ng fornul grefp. hryéng 4 RoRé4tarhos @tiomssi AandRER &ikdXB' each
I ndependently represents hydrogen atomor an al kyl group having 1 to 6
carbon atoms, t#@ECHPkhRVERGUP Ry thaarherc\atans s (sulys bitwnenkdy) . have
one or nore grroups selected fromthe group consisting of hydroxyl group, a
m

hal ogen at omZThgri #eing Beiety apHatkBe| a8iBep granPal pinegad kylograwrRi ng 1

carbon atops,. .an al kox roup having 1 to 6
to 6 anéﬁzlk;&aminOXg outhay haéL one or two alkyl groups

having 1 to 6 carbon atoms (the alkyl group may have
a cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthio group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when two alkyl groups
are present, they may be the same or different), and
the amino moiety may be protected by a protective
group.

The aryl group and heterocaryl group may have one or
more groups selected from the group consisting of a
halogen atom, hydroxyl group, thiol group, amino
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
a heteroaryl group (which is a 5- or 6-membered ring
and contains 1 to 4 heteroatoms optionally selected
from nitrogen atom, oxygen atom, and sulfur atom) as
substituent(s),

among them, the alkyl group, alkoxy group,
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carbon atons, an al kylam no group having 1 to 6 carbon atons, a

hal ogenoal kyl group having 1 to 6 carbon atons, and an am noal kyl group
having 1 to 6 carbon atonms as substituent(s), Rl4 , RI5, R5, , Rl6 ,
and R16' each independently represents hydrogen atom a hal ogen atom

am no group, hydroxyl group, carbanoyl group, an alkyl group having 1 to 6
carbon atons, an al kylam no group having 1 to 6 carbon atons, an aryl
group having 6 to 10 carbon atonms, a - 136 heteroaryl group (which is a 5-
or 6-nmenbered ring and contains 1 to 4 heteroatons optionally sel ected
from nitrogen aabkylthygemrouvpm abkdxygathenylogrounn alcydxgrogpoup havi ng
1 to 6 carbon atons, an alkylthio group having 1 to 6 carbon atons, a

hal ogenoal kyl grERERYRVERGUP i #@degehpgeﬁrxiogspuprmau haivieo @inley loxgr oup
having 1 to 6 carbon atons, the al kyl group or the al kyl noiety of the

al kyl ami no  gr oUpRTl %suypgr%b?ca?#yffﬁmotgeoaﬁ9uaapagéﬁéé;|lm ofyr oup, and
am noal kyl group may. have a cycljc_  structure, further, nmay have one or
more groups sel eRtRALPILR, 2EAR, RRAFCXBHSPTEPPRy BP ALKIKYGEFORPom an al ky!

2 om ac substi UTRAATE) L hes SARHRORORETDeof SoReaBnRABYOREAR SERRoal kyl
group, having 1 to 6 carbon atoms as substituent(s), and
further, the amino group may have one or two
groups selected from the group consisting of
formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,
and an alkoxycarbonyl group having 2 to 5 carbon
atoms as substituent(s).
Any two groups selected from the above R'¢, R'', R!%, R!¢,
and R'®' may be combined so as to form a cyclic structure
containing a bicyclo structure or a spiro structure, and
may contain one or more heteroatoms optionally selected
from oxygen atom, nitrogen atom, or sulfur atom as ring-
constituting atom(s).
The ring thus formed may have one or more groups
selected from the group consisting of amino group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, and an alkylthio group having 1 to 6
carbon atoms, and further, the amino group may have
one or two groups selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon

atoms, an acyl group having 2 to 5 carbon atoms, and
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and al kyl am no group may have one or two al kyl groups having 1 to 6 carbon -
atons (the al kyl group may have a cyclic structure, and nmay have one or
nore groups selected fromthe group consisting of hydroxyl group, a

hal ogen atom an al kylthio group having 1 to 6 carbon atons, and an al koxy
group having 1 to 6 carbon atons as substituent(s))(when two al kyl groups
are present, they may be the sanme or different), and the am no noiety may
be protected by a protective group. RL7 and R17' each independently
represents hydrogen atom - 137 an alkyl group having 1 to 6 carbon atons,
an aryl groumn relkoxy@axhonyl carduap havisg 2rta Heterbanyhtgmsupms( whi ch

is a 5- or 6-nenbered ring and contains 1 to 4 heteroatons optionally

sel ected frorAyketoeenti®n) oxygen atom and sul fur atom), The aryl group
and heteroaryl group may have one or_ nore groups_selected fromthe group
consisting of a 3%al oddiP &AM anid5ast paskerial cdgerbupccanthng group,
nitro group, cyano group, .carboxyl qgroup, carbanmpyl group, phenyl group,
an al kyl %§r 2% Rf claipss ]cé?%oﬂ)'at‘fhﬂs‘,'e’éh %Ik%x?%?%ﬁﬁ°ﬁ&91hg 1to6
carbon atouns, .an alkylthi o group_havin to 6, carbon tons, an

al koxycalsfi’g‘s "%ﬂ’&fp W%@%ﬁ%%’cﬁﬁ%o&?“&ﬁw ‘h"”&‘&?ﬁ' §7bup having 2 to

5 carbon atons, and

R1?f6 16"
R R
13
R —N N— (7)
/15
13 R
R Ff4' R

(wherein, R'’ and R'®' each independently represents
hydrogen atom or an alkyl group having 1 to 6 carbon
atoms,
the alkyl group may have a cyclic structure and may
have one or more groups selected from the group
consisting of hydroxyl group, a halogen atom, amino
group, carbamoyl group, an alkylthio group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6
carbon atoms, a halogenocalkyl group having 1 to 6
carbon atoms, and an aminoalkyl group having 1 to 6
carbon atoms as substituent(s),
R*, RY, R'', R', and R'®' each independently represents
hydrogen atom, a halogen atom, amino group, hydroxyl
group, carbamoyl group, an alkyl group having 1 to 6
carbon atoms, an alkylamino group having 1 to 6 carbon

atoms, an aryl group having 6 to 10 carbon atoms, a
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a heteroaryl group (which is a 5- or 6-nenbered ring and contains 1 to 4
het eroatons optionally selected fromnitrogen atom oxygen atom and

sul fur aton) as substituent(s), anong them the al kyl group, alkoxy group,
al kyl thi o group, al koxycarbonyl group, acyl group, phenyl group, and

het eroaryl group may have one or nore groups selected fromthe group
consisting of a halogen atom hydroxyl group, an al koxy group having 1 to
6 carbon atons, and an alkylthio group having 1 to 6 carbon atons as
substituent(s), and further; the am no group nmay have one or two groups
sel ect ed hetemoairy 1ggaemee divhiigth g & 5- k898 6fmemiyéred oxing amndl kyl group
having 1 to 6 carbon atoms, an acyl group having 2 to 5 carbon atons, and
an al koxygeataams lgteud haterpatoms DR&ANAL 1t sebected ubtemt uent (s). Any
two groups selected fromthe above R 14 , R14 , R15, R16, R16' , R17, and
R17' mayRBETOORP AdOMso CXY e AW a anft|SwlEfuk rakem) e awMEXPXYIg a bicyclo
structure or a_Spiro _structure, and may contain one or nore heteroatons

optionalFf???l?@té&gfﬁoﬁbe&§@ﬁ§ﬁﬂnﬁt S AferLEOITPIR IZRMP ur at om as
ST 124 SR e S A, B Wl 970

1l to 6 carbon atoms, or an aminoalkyl group having 1 to 6

carbon atoms,
the alkyl group or the alkyl moiety of the alkylamino
group, alkoxy group, alkylthio group, halogenoalkyl
group, and aminoalkyl group may have a cyclic
structure,
further, may have one or more groups selected from
the group consisting of a halogen atom, an alkyl
group having 1 to 6 carbon atoms, and an alkoxy
group having 1 to 6 carbon atoms as substituent(s).
The amino moiety of the amino group, aminocalkyl group,
and alkylamino group may have one or two alkyl groups
having 1 to 6 carbon atoms (the alkyl group may have
a cyclic structure, and may have one or more groups
selected from the group consisting of hydroxyl group,
a halogen atom, an alkylthio group having 1 to 6
carbon atoms, and an alkoxy group having 1 to 6
carbon atoms as substituent(s)) (when two alkyl groups
are present, they may be the same or different), and
the amino moiety may be protected by a protective
group.

R!” and R'"' each independently represents hydrogen atom,
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hal ogen atom hydroxyl group, an alkyl group having 1 to 6 carbon atons,
an al koxy group having 1 to 6 carbon atons, and an al kylthio group having 1
to 6 carbon atonms, and further, the am no group may have one or two
groups selected fromthe group consisting of formyl group, an al kyl group
having 1 to 6 carbon atoms, an acyl group having 2 to 5 carbon atons, and
an al koxycarbonyl group having 2 to 5 carbon atoms as substituent(s).) 36.
The anti acid-fast bacterial agent according to any one of clainms 1 to 30,
wherein, in the conpound represented by the fornula (1), Zis a
het er ocy@n @lkwlboancuremawsigiect cb {6 cratlhen f atdwsi ngn gaoyd. gkbdpN- Me- N
Jai- Et-NNEt Ph Et HN MHN M2N Nu HHN , N ~/ M NN _r--~ M YN
having 6 to 10 carbon atoms, or a heteroaryl group (which
is a 5- or 6-membered ring and contains 1 to 4
hetercatoms optionally selected from nitrogen atom,
oxygen atom, and sulfur atom),
The aryl group and heterocaryl group may have one or
more groups selected from the group comnsisting of a
halogen atom, hydroxyl group, thiol group, amino
group, nitro group, cyano group, carboxyl group,
carbamoyl group, phenyl group, an alkyl group having
1 to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, an alkylthio group having 1 to 6 carbon
atoms, an alkoxycarbonyl group having 2 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
a heteroaryl group (which is a 5- or 6-membered ring
and contains 1 to 4 heteroatoms optionally selected
from nitrogen atom, oxygen atom, and sulfur atom) as
substituent(s),
among them, the alkyl group, alkoxy group,
alkylthio group, alkoxycarbonyl group, acyl group,
phenyl group, and heteroaryl group may have one or
more groups selected from the group consisting of
a halogen atom, hydroxyl group, an alkoxy group
having 1 to 6 carbon atoms, and an alkylthio group
having 1 to 6 carbon atoms as substituent(s), and

further, the amino group may have one or two

groups selected from the group consisting of
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COCNN NNM - 140 H2ZN N McHN H3 H2ZN H-N N F2HC Me2N N N H2N H- N N H2N
H2ZN McOH2C V and 37. The anti acid-fast bacterial agent according to any
one of clainms 1 to 30, wherein, in the conpound represented by the fornula
(1), Zis a heterocyclic substituent selected fromthe foll ow ng group. -
141 Me-NN H, N H2N N

formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms,
and an alkoxycarbonyl group having 2 to 5 carbon
atoms as substituent(s).
Any two groups selected from the above R“, R”', R“, R}ﬂ
R, RY, and R'"' may be combined so as to form a cyclic
structure containing a bicyclo structure or a spiro
structure, and may contain one or more hetercatoms
optionally selected from oxygen atom, nitrogen atom, or
sulfur atom as ring-constituting atom(s).
The ring thus formed may have one or more groups
selected from the group consisting of amino group, a
halogen atom, hydroxyl group, an alkyl group having 1
to 6 carbon atoms, an alkoxy group having 1 to 6
carbon atoms, and an alkylthio group having 1 to 6
carbon atoms, and further, the amino group may have
one or two groups selected from the group consisting
of formyl group, an alkyl group having 1 to 6 carbon
atoms, an acyl group having 2 to 5 carbon atoms, and
an alkoxycarbonyl group havinglz to 5 carbon atoms as
substituent(s).)
36. The anti acid-fast bacterial agent according
to any one of claims 1 to 30, wherein, in the compound
represented by the formula (1), Z is a heterocyclic

substituent selected from the following group.
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37. The anti acid-fast bacterial agent according

@

b

to any one of claims 1 to 30, wherein, in the compound
represented by the formula (1), Z is a heterocyclic

substituent selected from the following group.
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