NOVEL ANTI M:CROBI AL DI THI OCARBAMOYL QUI NOLONES 5

TTBACKGROUND OF THE | NVENTI ON ' This invention relates to novel f
ant\.u rob| al - conpounds and .conpositions. In particular, the
conpoun' of -this invention contain a quinolone or related
het €r ocyclic moiety. 10 The chem cal and nedical literature
describes a nyriad of conpounds that are said to be antim crobial,
i.e., capable of destroying or suppressing the growh or
reproduction of - mcroorgani sns, such as bacteria. In particular,
antibacterials i ncl ud&OV Aﬂswsnom. BITHIOGARBAMGYLL QUINGLONES ur r i ng-
(anti biotic), 15 synthetic, or sem-synthetic conpounds. They may be
classified - (for exarrpl e) as t he am nogl ycosi des,
ansamacrol i des, beta-lactans (i n&homasHB- Pemwidh,l drns and
cephal ospori:ns), |incos- am ni des, ROASTAIE. Ofiite Ni trof urans,
nucl eosi des, ol i gosacchari des, peptides and pol ypepti des, phena2|nes
pol yenes, polyethers, 20 qui nol ones, tetracyclines, and sul fonan des.
Such antibacterials and ot her antim crobials are described -in
Anti biotics; 5 Chenot heraoeutics. and Anti bacterial Agents for D sease -
Contr ol Z (M Grayson, editor, 1982), and E. Gale et al., The Mol ecul ar
Basis of Angibiotic Action 2d edltlwm_mﬂiﬂﬂﬁﬂrated 25 by N
reference her ei ” This mﬁiﬁwﬁ'ﬁ@hiﬁss'fb ﬁﬁve]aﬁﬁtﬂﬁc ﬁlalt ? and
anti bacterval S cy wg‘ g q can T assi
functionindiin one compositipng., "of"alr [ine \%ys PP sbl rﬁ“éeliﬂ"mu""

synthesis df coapaim a quinalome iongrelakéd \mtérmwﬁﬁhoiéﬁyy by

i nhi bi ting2protein 30 S, | biting nt hesis

nucl ei ¢ ac'§5d L For The %@E@%’I and b'«@etﬂxfkcfﬂﬁr 'freb‘a%?ér Ibﬁfs a'E-Y”ad of
through. i ghi bi ti ngompeunds thatosanentsadd pmnbezlantnmidnobdlahg fareo} ecapabl #Biof)
n bacteri g whichdestroying® &°SRuBpHYsing O'tre®! grdiHl  ofY HiRbEetion ™ oF"®
REPL ACENVE .’”i SHEET microorganisms, such as bacteria. In particular, antibacterials

include a large variety of naturally-occurring (antibiotic),

15 synthetic, or semi-synthetic compounds. They may be classified
(for example) as the aminoglycosides, ansamacrolides,
beta-lactams (including pem‘cﬂ]ins_ and cephalosporins), lincos-
aminides, macrolides, nitrofurans, nucleosides, oligosaccharides,
peptides and polypeptides, phenazines, polyenes, polyethers,

20 quinolones, tetracyclines, and sulfonamides. Such antibacterials
and other antimicrobials are described in Antibiotics,

Che erapeutics, and Antibacterial Agents for Disease Control

(M. Grayson, editor, 1982), and E. Gale et al., The Molecular
Basis of Antibiotic Action 2d edition (1981), both incorporated

25° by reference herein. _

The mechanism of action of these antibacterials vary.

However, each can be generally classified as functioning in one

or more of four ways: by inhibiting cell wall synthesis or
repair; by altering cell wall permeability; by inhibiting protein

30 synthesis; or by inhibiting synthesis of nucleic acids. For
example, beta-lactam antibacterials act through inhibiting the
eSsen_tial penicillin binding proteins (PBPs) in bacteria, which

are responsiﬂe for cell wall synthesis. On tie other hand,
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qui nol’ ones act by inhibiting synthesis of bact erial DNA, thus

preventing the bacteria fromreplicating. Not. surprisingly, the
phar n:@\ol ogi cal characteristics of anti bacterials and ot her

antim crob| als, and their suitability 5 for any given clinical use,

“al so vary considerably. For exanpl e, t&re cl asses of antimcrobials
(and nenbers within a class) may vary in_ their_relative efflcacy
against different quiWQBeS odct by inhikitdng gsyntbesis efndacterdal DNA, thus

susceptibility to {l& rfﬁatbac%ma fron %mﬂlatm resistance. These
antim crobials may a

fer iIn har CO| Q
characteristics, su@ﬁt SYEPTrisipg yr’ the hﬁf'ﬂ?ﬂ’gf’%ﬁﬁ I |Wga‘§tﬁ5“t‘cs of
bi odi stribution. Aggpitdceetialssenecotter ahtimicrobiaisappmdpthiearesuitability

anti bacterial (or qther ani] ) I nigcal

situation canSbe a EBrﬂS‘}yl %‘avte?d aﬁ'ﬁth . ebfaa}gé Nk corﬂH%!@vna[bﬂ[ FISﬁC xagﬁﬂe,
the type of organi gheiclasisesdef tand imiayiobial slaand membRoY Withieing rﬁ@ﬁﬁhtm@n
and the |ocation O&F D€ 3 Nrged 0?&1&&19@ efﬁcac%%ﬁ?ﬁ’st different tyfed of

pharmaceutical it ure is replete wth at
. inproved anti ni cronnai‘@?‘gaméms,cciﬂﬂouhhﬁ"t h&tscna%bﬁ‘ty to lff“d&g\%‘f“{é“tsc%fpe

of actiyity, Im§etsial Pé’h%'i!ﬁﬁ’ce TR&dO et indierobi ﬂhamcﬂﬁgm\ ffewnth or
| ess susceptlblllty to res

el o or a
one group; of Mnti nitBeYbi alpé'af'FPe&°L'ﬂ a1 Chﬂ’ééﬂeﬁé\sﬁg‘s z“é'rat i \%I TRhEir
recently *EOF clini pabawidabilithe and biodjsitnibutries. Atneshngbowpehmtson of
I ncl ude, :}for exanmpl e, d o 0¥AC
fl eroxacif, norfalnoﬁfersé'l‘ggé Snpbac rgi)%!lm(ﬁr og#%ﬂxaiéftﬁhf‘crobu oﬁgc?ﬂy
and pefl akacin. SedyerC. chmcal mtum@nkganapmmcomdmaggd anaflgsis of many

Fl uoro ol ones*, h 1 : h i
QJ:JnOI gﬁ% 31 Pl faZtﬁ)sa g@iumggf?,thé ?ip%f’)bf BrodM3H) [involveda thzldresn'e
|

87 Qui nol_ones ure
in dini PSct i cmthqdaog admini gigiadiomi a"éédi i“ahb%lt’fsﬂ'lﬁ é?ﬁﬁcgf 'Mst(?l é
Ser vi ces ‘% 1986) ; angested. I\/l Parry, *Phar macol ogy and. Cinical
Uses. QJI nol one Anti biojjcgo 16, Medi cal S (
Hovvever '_ many  such The tpéﬁff?@e“ Qﬁ 1&)& abtce 15 rﬁﬁpggg witn' dtteits to
antimcrgpials ha\dévew;i)dtmdvedaqmtﬁmai'quhsu(i.se , compmmds thaty have a
antinicrdbials are deye| ope at age li ni a l e din
terns of & heir specbt 5&% g‘f#pré c%bl Mt?(/l tyg aé\/egl d;@?ghey %ﬁprove :
m crobi afx re20 st arpdnrmamquhar ﬁm‘/cﬂrogyMSSForSléxahWbéht)t heto reswtance

REPLACEN%\‘T SHVEET development.) For example, one group of antimicrobials that has06

R 1997¢ been developed relatively recently for clinical use is the
quinolones. These compounds include, for example, nalidixic
acid, difloxacin, enoxacin, fleroxacin, norfloxacin,

25 lomefloxacin, ofloxacin, ciprofloxacin, and pefloxacin. See, C.
Marchbanks and M. Dudley, "New -Fluoroquinolones”, 7 Hospital
Therapy 18 (1988); P. Shah, "Quino'ldnes", 31 Prog. Drug Res. 243
(1987); Quinolones - Their Future in Clinical Practice, (A.
- Percival, editor, Royal Society of Medical Services, 1986); and

30 M. Parry, “"Pharmacology and Clinical Uses of Quinolone
Antibiotics", 116 Medical Times 39 (1988).

However, many such . attempts to produce improved
antimicrobials have produced equivocal results. Indeed, few
antimicrobials are developed that are truly clinically-acceptable

35 in terms of their spectrum of antimicrobial activity, avoidance
of microbial resistance, and pharmacology. For example, the

R i i e .
O e ity it i o o
M Y Al L L s b 5 T S
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-3¢ =¥ quinol ones often show reduced effectiveness against certain
clinically inportant pathogens (for exanple, gram positive

bact eri-a and/ or anaerobic bacteria). The quinolones al so have

lim.ted water solubility limting their bioavailability and 5

suitiability for parenteral dosing. They may aéso produce adverse

side effects, such as gastr0| ntestinal disturbance and central

nervous system effec n

Esanu, OGaps and Pef'éf) eCt g%s%ﬁ&ﬁlewﬁug%w no geé\ﬂ,y&‘ﬁ%}ﬂ agaﬂqsbr c&rtﬁn
ExDtl. Oin. Res. 38bifiradky; importantstpathogens (&wecexamplao gramosiosit i c

Aspects of the e 1 ous sg
(1988); H. Neu, canrt#'ca'qg a"d/" %ﬁ’.‘ﬁ% i(:)ikfetSFH) The %‘;@Q&%wsﬁgs ¥

and "d prof | oxaci n: W&!‘F@Gea’“&r‘*"Bl it-V ]"“H'\j\g? thejr dygavaidabhl itya andd.
~ Assoc 131 (Margh 198@3tability for parenteral dosmg TWR%I@E Jﬂdauéé\"éﬁw'*s@\'

15 Th t nt
structure: - © pres?‘r’]e e#fgcgs, 's%rtl.h grogés mqgé%l*n%svsturbance an%erg:%;\grall
CA ' nervous system effects A3bch aé%nvaﬁsrons) See, M. Neuman and

(Ri) R7 ,S\Aﬂ%?ggenA ﬁg,én,%xy aa%d fers?ﬁcttrlgé n@e ?1uoroqumo]ones", 24

hal ogen, alkyl, or Dirdefy) EXRPE1. €3dn. Res. 385 (1988), (ll.l()hﬂ?ltaeidaﬂ@ atSpecific
I ndependent ly, ar why g

al kenyl . chr b&gycl | Imﬂcr?gogﬁf hASpects of the Quinolopes” dlrog g& 'F‘t}ike‘élhous
substltuents or R8DiseasRe SHH1 (1988); H. Neu, "Clindgel W@e ebnthei Quinplones”,
heterocyclic ring |gpeldidi MQ (1987); and “CiproflokdGn?i tPaRg&dh tGrV"fﬂlﬁhder

they are bonded REPLACEMENT *
SHEET Orug?”, Sguth Carolina Med. Assoc 131 (Mf(p@ 1989)1997
, SUMMARY OF THE INVENTION :
15 The present invention provides compounds of the general
structure:

20 |
W/\ \A2
3 P
A‘N AI)\ R3
25
R‘I
wherein
(A) (1) Al is N or C(R7); where |
30 - (i) RT is hydrogen,' hydroxy, alkoxy, nitro, cyano,

| ha‘logen, alkyl, or N(R8)(R9), and
(11) R8 and RY are, independently, R82; where R8a is
hydrogen, alkyl, alkenyl, carbocyclic ring, or
heterocyclic ring substituents; or R8 and R
35 ' together comprise a heterocyclic ring including
the nitrogen to which they are bonded;
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- 4= i (2) A2 is Nor C(R2); where R2 is hydrogen or hal ogen;

(3) A3 is N or C(R5); where R5 is hydr ogen; (4 RL is
hydr ogeh, -al kyl, a carbocyclic ring, a

het erocycliic ring, al koxy, hydr oxy, al kenyl, 5

arylal kyl, iN(R8) (R9), or X (5) R3-is hydrogen, hal ogen

al kyl, a carbocycl icrin a het erocyclic ring, or X
(6) R4 is: jpydroxy; and ?2) A2 is N on £{RZ)RewherenRéirisgbydragen crehalogens o or
N(R8) (R9); 10 (B) §§th3tﬂaﬂ or C(R5); wherel Es isigdrogeni S C(R7), RL

and R7 may %toget her corrp | se erocycl Ic ring including
N and Al: gﬁ \R/gen’%z hydrogenzp) a”‘ﬁz\ d@hd carBoGyE) i€ t otjher a
conprise ¥ -Ohéﬁﬂﬁ):ylel@c wWhtigs N abkddyQM lhjdrody, 15 alkenyl,

(3) when is C(RS), R4 ap y r 2o r| se a
iZc ri%g including PE% k'?E‘ Ht(gg)ghgf R4
Bonded and. t héskaRPois atwdnogﬁn,Fba}nglea, (al])ky'l, a carbocyclic ridgQ a

fcarbon atons are hmgﬁ%ﬁedrmg. or X; (4) when A3 is C(RS),

and RS aref
which sai dg

R and R5 gay together conpri het erocyclic ring
including § and the adj é&kenR® cidr Bydroxy; and . to which R5

i s. bonded; g (C) anglzy R6 is hydro éﬂ) ha ng ﬁ@tre?’oﬂ' (K8) @9)both R and
R3 are X; ';-'nd (2 i S -R % 7) or

4R15- Rl 8- NER19)Q RO7) {Blun@¥eephsthat a) u% RISisnil, alkyl, a
carbocyclif ring, or a (1) when A1 is C(R7), Rl and hrt efigyc toletheri &Bmpﬁ%@ a
(2) R16. %is hydr ogen; I '

carbocycl ig ring; a heterocyc ?1]1% }ﬁﬁ.@/ "C]Ud%g N’ and Al; - (3) when X
is RIS-N(RE6) (RL7), R16 bdid when Bi) C(R2), RZ and R3 may togetthegetcomprise
conprise #a .heterocyclic, . I ncl udi ng -
the nitrogén atomto which RL (I’CH #-0-, where n s from 1 to 4; R16 are
bonded; ¥ 15 (3b) whem A3 dscl{R3)L.sRY anhcRE: may dogether comprise a
ph?r miceut;.gg' ly- hegero%ychc rﬁfgceilhhﬁiﬂxﬂgséhé @er@h Oﬁﬂﬁ"sowzﬁbi'c‘ﬁ
ester; ang car bocy _
ring, or §a ﬁ@ ‘and I@ are Wg$ @g@ch{ec CFft?ﬂj‘ atom of’ Formula (1)

OWR ~1 9 to which said carbon atoms are bonded; and
{4) when A3 is C(RS), Rl and RS may together comprise a
heterocyclic ring including-N’ and the adjacent carbon
to which RS is bonded;
(C) and : .
(1) Rl is X, R3 is X, or both Rl and R3 are X; and
(2) X is -RIS-N(RI6)(R17) or -RIS-RIB-N(RIS)(R17), where
() (1) RIS is nil, alkyl, a carbocyclic ring, or a
heterocyclic ring; and
(2) RI6 is hydrogen; alkyl; alkenyl; a
carbocyclic ring; a hetefocyclic ring; or
(3) when X .is RIS-N(R16)(R17), R16 and RIS may
together comprise a heterocyclic ring
including the nitrogen atom to which R15 and
R16 are bonded;
(b) RY17 js C(=S)-S-M, where M is a pharmaceutically-
acceptable salt or biohydrolyzable ester; and
(¢) (1) RI® 4§s alkyl, a carbocyclic ring, or a
heterocyclic ring; and _  —
heet Has Been Replaced
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carbocycllc ring;

and RI9 my-

(2) R19 IS hydr ogen; al kyl ; al kenyl ; a

a heterocyclic ring; or (3) R18
t oget her conpri se a :

heterocyclic ring including the nitrogen atom5 to
which RI8 and R19 are bonded,; and pharmaceuti cal |l y-acceptable salts
and bi ohydrol yzabl e esters t hereof, andShydrates thereof.

It has been found that the conpounds of this i nvention, and

conp03|t|ons
antim crobl'al

containing  theg@) Rdgrrpalsndshydrogem; etiydct i valkefyl; a
agents against a Qp Pﬁ‘&:ygﬁﬂpg n%,ha h&’?etr@gga%crmg. or

m croorganl SNB. These corrpounds oVI

antimicrobial agents anmong thosd3kn i And heR'gr t maVncrtggﬂtthgr(fgompnse a
exanpl e) the spectrum of antimicrobipgkersytVid Yiﬁh@ﬂfcﬁn mtrogen atom
i nproved pharnacology 15

| N\VENTION & 5 The present t0 vhishnRi% A ncBrer Qrgeds certal n
novel 4 di t hi ocgiddphavracqut ival byrasceptablodsalter andaii ohydroljzabler esters
dosage E-’:; forns,

di't hi ocar barmyl

Specific 2
must , & accordi
herein, % such a

ther&ﬂf’ng‘ﬁ%”@g?‘a%eosogge'%ﬂ?hglnﬁ g;I ngt he£ heani mal  subj ect .

conmpoundét dad beampdound dhat tthebcompounds ioff this iinventtionn and

aﬂipx nmﬁsph%ggfﬁmgca'tms aCeERIGHUANS;  Afe U%wechme

ar maceut | | ew corrponent IS Oon

suitable fr gge w%ﬁ‘ﬁméabndgéﬁt%nlaﬁal'§% £hobioagndranagdy af sepathogenic

side effepts
response) ;
Di t hi ocar @anovl
herei n refg
a vari ety if

havi ng @ 30

; (SUQh'ﬁchGrgaTnQ&hsP' ty Thede I ico@poupds ﬂﬁﬁm@' |aﬁfvﬂh§ag%§ versus
Tommensurat.g W

oul I mack @9131 agen’?s amoRg,

jerred to eample) thadispectwar hefrankt imicrobi ainesc't i vty opodencygnyandf -
irB%d)%ﬁ a(cglpgqy related heterocyclic noieties)

di ﬂ'ﬂ’l 8Let Banat e S

bi Fit/ri sk
oy RS SBOMINoF 8Bt ELAPG ohfor

stituent at the 1- and/or 7-position of

t he #qui ngl one noi ety. DESCREMIION; O THE ANNENHION qui nol ones of

this inveftion include The HASPAUNASPENtliBR ICEoRbasesUCt Bértain 3Snovel
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£
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dithiocarbamoyl quinolones, methods for their mpanufacture, dosage
forms, and methods of administering the dithiocarbamoyl
quinolones to a human or other animal subject. Specific
compounds and tompositions to be used in the invention must,
accordingly, be pharmaceutically acceptable. As used herein,
such a "pharmaceutically-acceptable” component is one that is
suitable for use with humans and/or animals without undue adverse
side effects (such as toxicity, irritation, and allergic
response) commensurate with a reasonable benefit/risk ratio.
Dithiocarbamoyl Quinolones

The compounds of this invention, herein referred to as
"dithioc_arbamoy'l quinolones”, encompass any of a variety of
quinolones (and related heterocyclic moieties) having a
dithiocarbamate substituent at the 1- and/or 7-position of the
quinolone moiety.

The dithiocarbamoyl - quinolones of this invention include

compounds of the general structure: ///

en Replaced
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Ol.‘ O T R6. A3~

-N AIK R3 10 R1 wher ei n (A
(1) A*is Nor C(R7); where IS (') R7 is hydrogen,

hydr oxy, al koxy, nitro, cyano, hal ogen, al kyl, or
N(R8) (R9) (preferably hydrogen or hal ogen), and

(i1) R8 and RO are, independently, RBa; where M8a is

hydr ogen, - al kyl, al kenyl, carbocyclic ring, or 20

heterocyclie ring substituents; or R8 and R9

t oget her conprise a heterocyclic ring including t he
ni trogen to;which they are bonded,; (2) A2 is N or (preferably)
CR2); mhere R2l s hydrogen or (preferably halogen 25

(3) A3 is Nor (preferably) C(RS); ere |s hyq:Pé (4)
R Is hydfog g al kyl, a carbocyclic ng, a

het er ocycliic ring, al koxy, dr oxy, | kenyl ,

arylal kyl , IN(RS) (P9) (prefer?a3 rbog

ring); or ﬁg 30 4ﬂ<§’hydfbg§9/sﬁé+ geﬁ\\¢\ggl, a carbocyclic
ring, a £ het erocyclic ri (pref

ring); or §

rably het erocyclic
R4 igyg%gro , and
(7) R6is ppeFer R 35

£ X; (6)
éﬂydrogen, hal ogen, nitro or £h

hydrogen); & ... VP ¥eeees N 1-HI' Eel
-7- & B) 1®xcept that (1) when Al is C(R7), R and R7 may
t oget her c@nprise a heteroc Lc ring including N and Al;
(2) when 8 is C(R2), R2 and R3 may toxgt er conprise
wherein
(A) (1) Al is N or C(R7); where .
15 (i) R7 is hydrogen, hydroxy, alkoxy, nitro, cyano,
% halogen, alkyl, or N(R8)(R9) (preferably hydrogen
g‘ o or halogen), and
5 (i1) R8 and RY are, independently, R83; where R83 is

3 hydrogen, alkyl, alkenyl, carbocyclic ring, or
20 '

heterocyclic {ring substituents; or R8 and RO
together comprise a heterocyclic ring including
_ the nitrogen to which they are bonded;
(2) A2 is N or (preferably) C(RZ); where RZ is hydrogen or
(preferably) halogen;
(3) A3 is N or (preferably) C(RS); where RS is hydrogen;
(4) Rl is hydrogen, alkyl, a carbocyclic ring, a
heterocyclic ring, = alkoxy, hydroxy, alkenyl,
arylalkyl, N(R8)(R9) (preferably alkyl or a carbocyclic
ring); or X; :
(5) R3 is hydrogen, halogen, alkyl, a carbocyclic ring, a
heterocyclic ring (preferably a heterocyclic ring); or
X; :
(6) R4 is hydroxy; and
(7) R6 is hydrogen, halogen, nitro or N(R8)(R9) (preferably
hydrogen); |
-
eet Has Been Replaced |
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53 i L -0:(CH2)n-0-, where nis from1l to 4 (3) when

A3 is C(R5), R4 and RS may together conprise a heterocyclic
ring including the carbon atons to which R4 and RS are
bonded and 't he carbon atom of Farnula (1) to which said:
carbon atons are bonded; and 10 (4) when A3is C(RS), R and R5
may together conprise a het e_r7gcycl ic ring including N and
t he adj acent carbon to which'RS i s bonded; (© and
(1) R is:X, R3 igpyX o} RI and R3 are X; and.. 15 (2) Xis
fer RFgéﬁﬁlas@ﬁ(t

-RI S-N(R16}( R17) o (R T), ere (a) (1
RISis nil#alkyl, a cétbowhen iltljl r1iSn§,(R%)r, \gf and R7 may together comprise a
heterocycl i’c ring; and heterocyclic ring including Wt6and %, ~hydrogen;

al kyl ; akkenyl ; a ' 2 . 2 carbocyclic ring; ra
heterocycl iic ring; or £ when A< is C(R¢), 8%) angnBn K2y s tegeshpr RCEYRTISE) |

RL6 and RIS ngy -0-(CHz)n-0-, whereldgthom 1o@mtise
reterooyebe o "9 (3) when A3 is C(RS), Rk, andl R a0 coOGNRy CORENs3 Q™

(b) R17 isgC(.S)-S-M wher beteriosyd ighaingadectudiagl the Zarbon atoms to which
gsal toor biohydr ghyzabR® 278! ndedMd the carbon atom of Forhuld 'th)
#kyl, a carbocyclic  ri r_lg, or a

ic ring: and o which said carbon atpmpy argibpndedy andhydr ogen;

het erocycl®

al kyl;  afkegyl; a (4) when A3 is C(R5), Rl and CRE BRGY tbiétherNdompti
heterocycl_f‘-cﬂrj]i ng; or 510) N 1i (. ) . lﬁuﬁ% ﬂ{gﬁggn&; Rl 9 m[f/ﬂse : .
together @conprise a  heterocyclic ring including N,oapd Jthe:pddacenkcarbon

i ncl udi ng §he nitrogen atoto which RS is bonded; to which R 8 and RI19
are bonded: nda J1ar maceuti cal | y-acceptable salts and o
bl ohydr ol yabl e es& rs t hereof, and hydrates thereof. 35
REPLACEMVENT 3HEET (1) Rl is X, R3 is X, or both Rl and R3 are X; and 06
MAR 1997 & 2y Defidi gl e f15TRISN R19y(R174TN

fol |l ow ng.@ 51% list of (Je:?l*nil tions R]raa_)ggr‘ aﬁsg{j hgrsglﬁﬁ’.‘ )éR )’_ Where
"Heteroat @ is a nitrogen{2) sél}uR*3rionidenatirdm a @rbogxclic ring, or a

contai ni ng one or nore heteroatomns hw@?mﬁi Rind;f bAd ent het er oat ons.
"Alkyl" ®s an unsubstituted ubst i

hydr ocar bn chain radical havi r(ﬁﬂ chl)ﬁn 1 ‘tslot gyggf’ﬁsﬂ? ;{gﬁ‘gﬁ; alkenyl; a
"* carbocyclic ring; a heterocyclic ring; or
P20 (3) when X 'is RIS-N(RI6)(R17), RI6 and RIS may
i together compriser a heterocyclic ring
t including the nitrogen atom to which R15 and
R16 are bonded; : |
(b) RI7 is C(=S)-S-M, where M is a pharmaceutically-
25 ~~ acceptable salt or biohydrolyzable ester; and '
() (1) RI® is alkyl, a carbocyclic ring, or a
- heterocyclic ring; and
(2) R19 is hydrogen; alkyl; alkenyl; a
carbocyclic ring; a heterocyclic ring§ or
30 ' (3) RI8 and RI9 may together comprise a
heterocyclic ring including the nitrogen atom
to which R18 and R19 are bonded;

and phafmaceutica]ly-acceptable salts and biohydrolyzable esters

thereo » and hydrates thereof. : : '
f _ -
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10y pfeferably from1l to 4 carbon atons. Preferred al kyl groups
|nclude (for exanple) nmethyl, ethyl, propyl, isopropyl, and but yl .
"Heteroal kyl " is an unsubstituted or substituted saturated chai n

radi cal having from3 to 8 nenbers conprising carbon atons 15 and one or

two het eroatons.. "Al kenyl" is an unsubstituted or substituted
hydr ocar bon chain radical having from2 to 8 carbon atons, preferably

from 2 "to 4 carbon atonms, and havi ng at || east one ol efinic double

bond. . ' *Carbocyclic ring" is an “8insubstituted or

substituted, 20 iﬂﬁﬂo%qu and' 08 B?tﬁ% or aromatic, hydrocarbon ring
radi cal . Car b@%’d‘rr‘ﬂ'n'gs—?‘?%ﬁrrmﬁ'l ic or are fused bri dged or
spiro pol ycyclic ri'ng systenms. Monocyclic rings contain from3 to 9
atons, preferably £B1 F0WARE - isPR! VIS¥CoHE QefFiMi¥s [ . to 17
atons, preferably ﬁ ¢ g to Fl{g 1astoms‘. 245 defirid orgso&?éfofallr{géﬁl?elzshergm,
saturated carbocyclic ring radical. Preferred cycl oal kyl groups

incl ude (for, exanple) cynémamml", is a nntﬁdg“dnqbymuraaﬁl &%bﬁhﬁe&w Groups

- Heterocyckic™ rin I, S, unsubst | tut substituted
saturated, unsatura %‘H%P"‘gr oﬂ'é i i AYS aEch%ﬂ“E%Fer‘é%d @ntain  diffgnept

at ons and sone orhetaroatomiset eroatons in the ring. Het erocyclic
rings are m‘anocycl iC Ora 'i.us ri Igﬁ@ ro, cI [

systens. Mdfiocyclic ri nggf@ont afsg ?omq s?étui@ télrlrtr’ssmpie/?c (f?/'[%%ﬁo
6 at ons. PoE‘ycycI i chydnegarhoontchain f radical having ofrom ak otes, Spmrbwabayoﬂsr, om

7 to 13 atogs eferably from 1 to 4 carbon at Pref

REPL ACEI\/ENT*‘SHIQET I.JY' y _ oms. Pre erred' alkyl groups
06 MAR 1997, include (for example) methyl, ethyl, propyl,g.isopropyl, and
"Aryl" is a;j ar omat pgtydar bocycl ic ring radical. Preferred aryl °

apninyl B0 O e 15" nsulitired HERhssagurad Taduraged

radical. 5 § ;,; Pr ef echia - had i=adahayingrfrops3 i tec B umembeforcompaigiing) cartbioanytoms
furyl, p}\grrol Xﬂd on gé rﬁégeroatgﬁg azi nyl, t hi azol yl,
q

pyrlmdlnyl U|n0|nl tetra 0I¥ Alkoxy IS an
oxygen radi cal havi ng a Avm“ﬂ:ariﬁ)ni@:huhwbs ituted upet |St1mttut6d1ehﬁimher‘bon

-hydrocarbon. chai n i gnan Pddichl Q(avilhé‘eﬁ'bh ﬂio 8(éarBon ?&n@ ef?F b]%efﬂ
ncl u &xa oxYy,

e?hgl(l;englrszoxir :Lg{r K} a'lfBlg)?Xthn , dnd l"a"""ﬂl ¥ et one qr'lgfawcaﬁpwer Benda|
havi ng one _or two al kyl 'Carbocysubstri‘ugéntﬁ (an eunsqultﬁtdt&éB) or substituted,
"Arylalkyl™ an aLﬁUra{@dj Cﬁ'sa?ﬁﬁ%iit%egromathc, rrh)‘;’}{r)éu:ar‘bon ring radical.
Carbocyclic rings are monocyclic or are fused, bridged or spiro
polycyclic ring systems. Monocyclic rings contain from 3 to 9
atoms, preferably 3 to 6 atoms. Polycyclic rings contain from 7

to 17 atoms, preferably from 7 to 13 atoms. .

25 . "Cycloalkyl" 1is a saturated carbocyclic ring radical.
Preferred _cycloaIky] groups include (for. example) cyclopropyl,
cyclobutyl and cyclohexyl.

"Heterocyclic ring" is an unsubstituted or substituted,
saturated, unsaturated or aromatic ring radical comprised of

30 carbon atoms and one or more heteroatoms in the ring.
Heterocyc'lic rings are monocyclic or are fused, bridged or spiro
polycyclic rmg systems. Monocyclic rings contain from 3 to 9
atoms, preferably 3 to 6 atoms. Polycyclic rings contain from 7
1;0 17 atoms, preferably from 7 to 13 atoms.
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- 15 group- Preferred aryl al kyl groups I ncl ude benzyl and

phenyl et hyl'. WArylam no" is an am ne radical substituted with an
aryl . group (i.e., -NHaryl). "Aryloxy" is an oxygen

radi cal having a aryl substituent 20 (i.e., -0-aryl).

"Acyl" or "carbonyl" is a radical forned by rermval of the . hydroxy
froman carboxylic acid (i.e., RC-0- Preferred al kyl acyl
groups include (for exanple) acetyl, forrryl Qnd priopionyl. 25

"Acyl oxy' is an oxygen radical havin an, trblﬂ tradical. (Fireéerred
-0-acyl); for exanple, - CA1"Ofis afk\3roma %%b&%'ﬁd 9

radi cal havjng an ac

-NH C(uO) - at kyl .

GH1 YHBERd Lisenude (for e:(ampbe) phgp;él,?[i‘?{‘ﬁf XL i pﬁ.é}m

, "hal ogen", or uhalldel is a chloro

“brono, fl uo_io or 30and naobbh)‘ét om rad| cal. chl or o Jf! i’ﬂ E ?r‘%gprﬂqu,aﬁd

hal i des. & Al so-,Hee@rdaeﬂa'Y rés tap hanomphic o on
noi ety £ (e.g., "lower VihcPady Gmr dxammledoh&)?eanﬂ gy
from1 bt 6 P;Eﬂ&'é"@&b"@ F gi')t%] érd% g !

" phar maceut },cal I y-a
acidic (e.gg, carboxy
basic (e.g. anino) ‘!j’r‘

REPLACEI\/ETN§ .o ET
06 MAR 19973

in the art, .
Johnston & jal.
by referen§e herei

al kali net al
netal saltss

& salts (
(such as magn

,car vl midAnyl,
pb]ayjl e spytidingl.a cBYTGﬂngsal {tﬂg&zo or n'gg‘at any

% gn Lllp,an(ar téttraapiyani ¢ salt formed at any

"Alkoxy Vi u;:nh csxz;I L% @dical having a hydrocarbon chain

1
ent, where the hydrocarbon chain is anlalkyl or a}(keny

i i ot eforred alk@y QHOUPS incTude
& es?r(zmm: r%%f&’%é'gtgﬁ}@m | Capretarre

7 ted
i i o, el o L
uch 33 SRR A3 sROaeRd yalicA havingl enecAn (¥oea) Y

nd cal CI Preferred am onic salts
Li 1)s‘alts

| ncl ude theghal i des (saughtaantml(@)re de-N-

"bi ohydr ol y#abl e ester’ faBsher 19f am alikyhi mdm:t;&nﬁybs"-‘t““d q"tﬁtrtu' 20né ary!
that does fnot essenti a 3 I nt erJdere ]g“t( fRpd0 inchudel mibenek) al and
activity of 2 helyorrpcgmdp, oP"Qfﬁﬁfe red™Néa Iy met abol i zed by a
gumﬁn or o %,er ani ms#q 2 ho yield an fa[]!tklbmt;:hrébha{ql ?ﬂ(;;[:"ﬂ\ﬁ1

i t hi ocar ba qui ohe, Suc ster radii €4 S 8dt t
interfere with the biol oglﬁ'éﬁl 99 vi 1‘§ af %mmeo r qgui nol one antim cr obi al s.
Many such egdters are Krsugn(1 re. t,thHlSTﬂ) art, as descrl bed in V‘br astltgg&]ent
Publ i cati on 87/ 05297, Johniw;'%xy is ﬁ.; @{ ygen PradicahebaGagt énﬂé\v 1§U

(i ncor por at &f
al kyl est er__

25

30

35

by reference
20l oweli.e., -0- ary1)

Such esters include | ower

js a radical formed by removal of the
R-C(=0)-). Preferred
and

"Acyl" or "carbonyl”
jc acid (i.e.,
hydroxy from an carboxy |
alkylacyl groups include (for example) acetyl, formyl,
priopionyl.
"aAcyloxy®” is an oxygen radical havin
(i.e., -0-acyl); for examp\e,-o -C(=0)-alkyl.
“Acy’lamino" is an amino radical having an ac
- -0) -alkyl.
j.e., -N-acyl); for example, -NH-C(
( "Halo", "halogen”, or *halide" is a chloro, bromo, fluoro or
jodo atom radical. Chloro and fluoro are preferred halides.

Also, as referred to herein, a "lower® hydrocarbon moiety

(e.g., "lower" alkyl) is a hydrocarbon chain comprised of lfrom 1

to 6, preferably from 1 to 4, carbon atoms.

. s . t
A "pharmaceutically- -acceptable salt™ 1is a cationic sal

anionic salt
¢ (e.g., carboxyl) group, or an
Foe et (g, Many such salts are

formed at any basic (e.g., amino) group.

g an acyl substituent

yl substituent
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aGonxy aIkyI esters (such as acetoxynet hyl, acet oxyet hyl ,

ami nocar bonyl oxymet hyl , pival oyl oxynet hyl and pi val oyl oxyet hyl 20
esters); lactonyl esters (such as phthalidyl and thiophthalidyl
esters), I ower al koxyacyl oxyal kyl esters (such as
met hoxycar bonyl oxynet hyl , et hoxycar bonyl oxyet hyl and

| sopropoxycar bonyl oxyet hyl esters), al koxyal kyjg-esters, choline
esters, and’ aI kyl acyl am no al kyl esters (such as acetam donet hyl 25

esters). th ?ﬂf'ﬂﬁ@' abgvteas-tﬂnfbs@s:wdzmenma, l&;t@ﬁﬁ'wmfcatmnth
groups may i e substitute i 0

one or ¢ nore m uen’?@"‘ g@hche% tl’tuE'l‘\tl%sH %"é’ g%rn?}{b i sll%
in Ci Hansch (gmgbrpordted, byubrefetencat hEpsint)ant Bréﬁﬂrré‘@rceﬂmmonsSUts

Analysis i# Chempﬁtg{;]yq’dﬁegﬂ ﬁktgllfuen ﬁl?Zﬂl) st coarsp(%ahﬁfi BY potassium),

ref erence héreln or -éxa
al kyl , al ke§yl 5 al keng,alkpdineeartimetahigalds (a?fﬂc 0as atmgngaiu{ryland calcium).

(e.g., am ngnethyl, P? f“er)redciﬁfﬂhnché‘iiﬂs GAE PRteY the! h@?%%@eékuch as cHi8rfde

car boet hoxyg etc.), I, aryl, cycloal kyl, heteroaryl,

het er ocycl ofl kyl (éab 5) pi peridi nyl, rmrphol inyl, pyrrolidinyl,
RFPLf\CENEI\ﬂ'_'SHtEET d "blohydrollyzable Iester- is IamI esterOQf W%ﬂt@ﬁ&carbamoyl
etc.), imng, |oxo roxyal kyl ., aryl oxy, a

conbi nati onf ther eofl olone ?ha% d§85 a'%éuS@ atﬁ nlwggmeerest MIER ur BNt
t he conpoury _s ant1m|¢rsb1aﬂvaatmtty afpathel com;mundadl enl thaty dre dreadinbyd
for use as § i c l¢a €

the RS | subst | Fﬁieﬁr?t]q?é;& d%)f g gﬂﬂéﬂsﬁ a(HJ ? %F'Hsubs?Ubflﬁgfrl)t t%f ﬁigm ar{
is al¥o i ncor potwsaobmémcélw mﬁmp@arb@moabl hewinglong.i t (Mushs es$ech
as Rl, and £6). As eﬂ.d&ews@ tﬁwmoanaaqhealfe\ré mrtﬂem%qm&?ical activity

sel ected ehtlrm|t 'S, U be al

occurrenceggi n defi ﬁfnguu‘°§9%ﬁ“$gma?ﬁqéf t "! F\'ﬁ’brﬁS¥S are L“W“ in the
G oups Al, # 3, Rrt, I%%, de¥crabed R Wor1d Ravemtl PablMizat fory 87/05297QfJohnston
qui nol one, £ nalgﬁt hyr i di o%i Fg%a# %g t%‘?‘t Fgogé%c(é noi et i LESI b known
in the art go have zfﬁtf 'CPB \ 3 GPVED peyporate grgefﬁé‘lepce
known in tige art, ahededm)ri beSudhn ebterisol fincludg 1bower amikyl eesters, lower
I ncor por at & by ref I n; on et T .
Fl uor oqui ng ones: St rgﬂﬁ?r Qﬂ{ﬁ g %er]ﬁssxgu(?’ a? acetoayﬂ?éthyl haecet?x ethyl
and Spectr § of Actnaquambqnxlp&ymetw Anpivaleyaxysethyl andAgemﬁothethyl,

Chenot her aify 531 (1%856rs)amliaérto I\?Sé’ﬁe?& ?ﬂuch 84 phthalidyl WRE €HVRBhthA86y
(1988); T ;.Rosen et a{ r‘s), lower a?lggxyacygioxyalkyl esters {such as- -

methoxycarbonyl oxymethyl, ethoxycarbonyloxyethyl ‘and

isopropoxycarbonyloxyethyl esters), alkoxyalkyl esters, choline

esters, and alkyl acylamino alkyl esters (such as acetamdomethy]

25 esters).

As defined above and as used herein, substituent groups may

themselves be substituted. Such substitution may be with one or

more substituents. Such substituents include those listed in

C. Hansch and A. Leo, Substi nst for Correlation
30 Analysi hemi 1 (1979), incorporated by

reference herein. Preferred substituents include (for example)
alkyl, alkenyl, alkoxy, hydroxy, oxo, nitro, amino, aminoalkyl
(e.g., aminomethyl, etc.), cyano, hale, carboxy, alkoxyaceyl
(e.g., carboethoxy,'_etc.), thiol, aryl, cycloalkyl, heteroaryl,
35 heterocycloalkyl (e.g., piperidinyl, morpholinyl, pyrrolidinyl,

[
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20- £1988); G Kl opman et al., 31 Antim crob. Agents Chenother. 1831
(1987); 31 1831-1840; J. P. Sanchez et al., 31 J. Med. Chem 983

(1988);-J. M Donmgalia et al., 31 J. Med.. ChjL. 991 (1988); M P.
Wantland et al., in 20 Ann. Ren. Med. Chem 145 (0. M

Baily,-editor, 1986); J. B. Cornett et al., in 21 Ann. Rep. M. 25 henlL.
139 (D. M Bailey, editor, 1986); P. B. Fernandds et al., in 22 Ann.
ReD. p ed. Chem 117 (D. M Bailey, editor, 1987); R Al brecht,
21 Prog. Drua Researgtc 9,(1&“7&% 4dhdoxa, Bxyd?exmmlbs aryloxy,etaraﬂalkyﬂn 2a'ﬁd

Ann. ReD. I\/Ed Chem é} effi tor, 1987). Procedures
for prepari nwg qui nol 6Ed an qU| noI one i nterrredl - 30 ates useful in the
net hods of thl s inventi oAl8@e ageused peefininge the struckusel ofiithg compounds of

references, . all ingpfPpditdonba paemwﬂce»ad{memsy be defm@unﬁdw%agas a
articles I|s°ted W thin thise refereﬁﬁgﬂ%l é Pro2ress

Research, 9-11045(197yostatuent \dp eg §°$b’6’“€1988‘3" e*amp‘esz “ghe NS,
Chem, 1313-:1318 (198@stit@ént lisedefinedras aCpetentisb subsBiteR¥ o RIG7hut 14

?lggg) o 2 J el CREsf 1§§c§rp%§§r2e(d( 186 the Hbfinition of obfidk sib¥¥Thuentd*1slich

REPLACEMN. ' § _ as RI, and RB). As used herein,. such a radical is indeehdasiRy

1997 - 8 Phar
Sci.. 585-588 (1989) se'lzeétjd ‘ﬁgh t‘(ﬂ? it is uged (e. g R 2needJnotHé>Z alé]yl 1R d

181- 185 (19&7) 10U. S. OFGHTEARCES mgiefsmngss ?cwemcompound pfthis Hmention)

381-22889(1 '-'?gc?))l (29199J8 EPsupsCat M A2, 2335,3 -36/8, R4 and ?8%31188#3! of dVRdriety
em, uro

Pat ent Publ ficati on 28% ‘7'6“" Igﬂ?pré‘H’thy"Jﬂ"?’at%ntreﬁ’ﬁB‘15 éﬁltleé'ﬂz#é CBG@‘egbes

Chem Pharng Bul | ., ka@s §828he art td 1R8) antHeiomobdal PadtdnityRubSuctatmodeties

227,088; Eu

“opean Patgnt lication, 227, 039 an .Pag,ent .
Publ i cat i on§228, 661; afd" well kﬂg'}"f/ejfﬁ e aft, 58% ?&5@“2%893‘ U follguing
Chem , 1598§161% 10 art1(c1988)q11andn<28‘poraﬂvddby Gteference3berdidz3 JiMdfson et

g Eefz )er r ggdqglgnflsoneRgf' Et"'rﬁé FmGM@%&mﬁ? ""?f{'tﬁ:tﬁjreé S Mechanisﬁ( %?)Aécﬁ%n' #nd

C(R2), and 3 is C(R8951(ﬁtaece, ﬁaéhimramfe@yt'wty In Vﬂirg C(gw)&,ummm_a

C(R2), and A3 is nitp hd €Chembt nSBla |1§851)5; and 0gJ 'R\éﬁéﬁ Véi:S)aJl ansil Jd.

: v\,herg Al |fﬂgltrogen | S ”;lﬁésoﬁﬁgga x ‘Hﬁ@det al. C(cﬁ 1598
ri dopyri i ne r i .

2¥_e tlhgge \)’/gﬁeregA\IAhl $1!§;ﬂ)s AGgpmnCéRZ‘%z,anﬁ npmg&é@ﬁ, )gﬂ d@"gmaogg ,C%gal)

qui nol ones); an eg?z )5 ABSI ARG, £2pl SSanchez of(BF), 2130 e, (ribm

(i.e., hthyrldln articul a 1y pre erred’

s C(R7(1988)3i 9. llomagalia edna@l A3 3k ,um%_@m_ a3l (1988);
M. P. Wentland et al., in 20 Ann. Rep. Med. Chem. 145 (D. M.
Baily, editor, 1986); J. B. Cornett et al., in 21 Ann. Rep. Med.

25 Chem. 139 (D. M. Bailey, editor, 1986); P. B. Fernandes et al., .
in 22 Ann. Rep., Med. Chem. 117 (D. M. Bailey, editor, 1987);

are Wnere
gui nol ones)

.R. Albrecht, 21 Prog. Drug Research 9 (1977); and P. B. Fernandes

et al., in 23 Ann. Rep. Med. Chem. (R. C. Allen, editor, 1987).

. Procedures for preparing quinolones and quinolone intermedi-
30 ates useful in the methods of this invention are described in the

following references, all incorporated by reference herein
(including articles listed within these references); 21 Progress
in Drug Research, 9-104 (1977); 31 J. Med. Chem., 503-506 (1988);
32 J, Med. Chem., 1313-1318 (1989); 1987 Liebigs Ann. Chem.,
35 871-879 (1987); 14 Drugs Exptl. Clin. Res., 379-383 (1988); 31
J. Med. Chem., 983-991 (1988); 32 J. Med. Chem., 537-542 (1989);
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R is.preferably alkyl, aryl, cycloal kyl and al kyl am no. Mor e
preferably, R is ethyl, 2-fluoroethyl, 2-hydroxyethyl, t-butyl,

4-f | uarophenyl, 2,4-difluorophenyl, nethylam no and 25 cycl opropyl .
Cyclopropyl is a particularly preferred R group. Preferred qui nol one
moi eti es also include those where Al is CXFQQZ_ and Rl and R7 toget her
conprise a"6-nmenbered heterocyclic ring cont ai ni ng an oxygen or

sul fur atom Rz is_  prgfe I | ggi pe [ cHemyor (1889); 24
Fluorine s a 3@g ny%‘é%rmag&gér@' pH-eQ4 ﬁg 04( 35PcRbgr T ed
2 droups nclude J HeboRtwiontren1sy UseE)odyS BT SN iy
articul ark; pr &t ar r 0 gntz nj.ngMed. Chehet e

ri ngs havi r;% frommaﬁhﬂmbe%gl nzﬁt?é ﬁ?%ﬂ i

i et erocycl i ] ring At ai n
addi ti onal het er oaﬁggg)s. swmgm,saﬁmﬂﬁg,gfm)or 2 & Hgﬁy CHem. ¢

ni n
pref erably ni trogen " Slich naher LA Daguits Pabbication 2e&SE7PbeBurIPeRfs
Patent 4,59, 834, ﬁ&-é?éeﬁlﬁﬁ RVdpleah

al ", 1ss . . Bull., 1223-1228
REPLACE4CET SHEE,tent Publication 251.389, 36 Chem. Pharm
1997 :

0
8): _Eyropean Patent Publication 2273088; Europsip yﬁﬁ%%
1986; and @ S. Pat £H8 136;8, 45?4 g_ohﬁ r%tpe%l' atentUdibl icatiodu@es k611984
(both i ncodbor at edpiiyt icat tanent?d » A3t B reF

erred

I oufxggl. (gliude
unsubst i t ued or sybski4 Uichem By ri585nEE90i (3888) 31 Q-hﬂu%#er&'ﬁb’rp oli ne,

di azabi cycHb[ 3. 1. 1F e, i bick¥m, ,51358-0863 4198Q) .hept ane,
di azabi cyclgp(1. 2. 1)(d %)rie?“qjiza Red.

. 2.23 . t tyteraol Aldi te,
e, pyrrol emaetﬂeuamnﬁph’tﬂnﬁné‘!“eg‘“ H's“\‘/‘\g'?l eﬁ‘i?et ?‘g{,é? ol kP:Ni. 09
& pref errﬁl,i) R‘QAZQQQUEFRZ QC|aHdeA3 is C(RPpetiati.nequino ones); i

Br azi ne C( am ndpyrr ol |

i . §e, ¢ (R5) [j.e., naphthyridines); Al
£ pyrrolidirogen, A2 is §f di%giﬁgmc%ﬁe%'ﬁ 3ol &
N- et hyl amifg

rrolidin

fomet hylio grm digaeys C(RBY ptandl Ak 'n‘ométlf‘ggepyw(ﬁ.i. dp}ml,o?ineloaci-d
pyridi ne, Ngmethyl p% I( Z] ne_and 3, 5-dL£[EtigyAiR|r9§érﬁ’ZAzl€is nitrogen, and A3 is
Preferred dftbSocardeniy 9t1vt$l§?h(i“8n‘ﬂ?'f* | ude those hg,vi N9 8 yore preferred
6- f | uor oquifhol one RSy Pf.ean Spyrddopys-imi dideo MRTHERLIYES fbi et r e ‘
rormilas g oieti hose wherdAl @ C(R7), AZ is C(R), an
3 quinolone moieties are those S
' i . and where Al is nitrogen, A 1s
A3 is C(RS) (i.e., quinolones); an > 2
c(R2), and A3 is C(RS) (i.e., naphthyridines). P;rt'lcu :;y
pref.em.r‘ed.' quinolone moieties:are where’ Al is C(R7), A2 is C(R?),

and A3 is C(RS) (i.e., quinolones). | .

Rl is preferably alkyl, aryl, cycloalkyl and alkylammc]).
More preferably, Rl is ethyl, 2-fiuoroethyl, z-hydro).cyethy ;
t-butyl,' 4-fluaorophenyl, 2,4-dif1uorophenyl, methylar;lno an

is a parti ferred group.
25 cyclopropyl. Cyclopropyl is 2 particularly pre Ao
Preferred quinolone moieties also include those where . :
and Rl and R7 together comprise a 6-membered heterocyclic ring
containing an oxygen or sul fur atom. ‘ .

R2 is preferably chlorine or fluorine. Fluorine is a
30 particularly preferred RZ group. -

preferred R3 groups include nitrogen-containing heterocycl.jc
rings. Particularly  preferred are nitrogen-contain;:i
heterocyclic rings' having from 5 to 8 members. The hetero?‘r:ur
ring may contain additional heteroatoms, such as oxygen, S ’

are
3’ or nitrogen, preferably nitrogen. Such heterocyclic grou;;ss e
described in U.S. Patent 4,599,334, Petersen et al.,
- _
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R . R7yg25 ; wherein, referring to formula (1), A2 is C(R2) and R2 is

F, A3 |s :C(RS); and AI Is C(R7) where R7 is hydrogen, fluorine or

chl ori ne.- Al so preferred are dithiocarbanoyl qul nolones having a
30 1, 8- naph;hyrldlne noi ety, of fornula:

r EF Ar E~11 3 XEPLACEX4FI . 1T
SHEET ? : 06 MAR 1997 35

- 14- L 0O R -13- R4-c

111 O -R

R~~ 10 erein, yaly eg[ i mst;oaﬁd)rllhlﬂ aPeteqt AI.W%.MIM pBrohe @tr3] - mntfsped
i's C(RS) p r ?émifeyﬁer@mmol Oneferred
havi ng a '-pyrl dob@lﬁo%azﬁﬁé ()tfb [ﬁ)yﬁ'ﬁ% gaenztﬂ ﬁ;’zﬁﬁe m{I ? (y r1d1fn%r ”H{paen-
15 E R3 groﬂps incl@gle unsubgtituted or substituted py

IO BN T s R S e A
moi ety b_-t wgen Mldﬁdéﬁl]hﬁbtmn i iazab Wﬂg‘é&eé mg%ez'y Facab[r??*fng\% & 2]

X 25 (in thi Soctamef OfKiazal idine, i fimidazolad g n pyrroleoand thigtm pl me.

as well as the following particularly preferred R3 groups include

piperazine, 3- methylplperazme. 3-aminopyrrolidine,

3- ammomethylpyrro‘l idine, N, N-dimethylammomethylpyrrol idine,

10 N- methyl aminomethylpyrrolidine, N-ethylaminomethylpyrrolidine,
pyridine, N- methylpiperazine and 3,5- dimethylpiperazine.

Preferred dithiocarbamoyl quinolones include those having a

6-fluoroquinolone moiety or an 8-halo-6-fluoroquinolone moiety,

of formula:

15
¢
0O 0 R
il | :
20 | ]\ |\ ,
R R
25 | | 3 ‘
wherein, referring to formula (I), A2 is C(R2) and RZ 'IS-F; A
is C(R5); and Al is'C(R7) where R7 is hydrogen, fluorine or
chlorine. ,
Also preferred are dithiocarbamoyl quinolones having a
30

1,8-naphthyridine moiety, of formula:

_’/__,_,_.__—
eet Has Been Replaced

i il



Al so preferred aJe di t hi ocar banoyl qui nol ones havi ng an
i sot hi azol oqui noki nedi one or i soxazol oqui nol i nedi one noi ety, of
formula: 30 : 35

REPLACEMENT SHEET, 06b
MAR 1997 i wherein, referring to formula (1), wherein Al is
C(R7); A2 is ;7 C(R2); A3 is C(RS); and R4 and R5 together conprise a
noi ety foriring a 5-nenbered, substituted, Hidterocyclic ring.
Preferred drthrobarbannyl gui nol ones include the following 5 cl asses of
conmpounds. v 1. A is -C(R7)-; A2 is -CF-; and A3 is -CH;

2. A is C(H? A2 is -CF-; A3 is -CH; and R3 is '

- R15- N(R16)(R17) - R15- RI 8- N( 9)(R17) a 10
nercapto(throxoé%thyl)anrno substi t ut dero clrc

ring, a rrercaptg)(t hi oxomet hyl ) am no al Hy!I suﬁ;st [ tut ed z

heterocyclic ringg, or an N-[rrercaptR(‘itJnc)x , |
substituted hetf;écyclrc ring; fl\ AI |s -(CR7).-; A2 is
-CF-; A3 is #CH; R _is #Q)(RI?) a

mer capt o( t hi oxorget hyl ) ami no, a -

mer capt o(t hi oxorget hyl ) am no substrtuted algi or

mer capt o( t hi oxoet hyl ) am no substituted rbocyclrc

ring; 20 g 4. Al is -CH, -CF-, -Cd-; A2 is -CF; A3 is -CH;

R4 is £ OH and pharnaceutrcally acceptable salts R6 is H

RI 10 | swhereimyrebpmipgito formudahid), Al is 15 A2di CL(RRJopheAB! s
4-f1 uor ophenyl , §or t-be@;b; and R3 is a 3-[rrercapto 25
(throxonethyl)aﬁ'no]-l yfiolidinyl gr oup a

7 Also preferred are dithiocarbamoyl quinolones having a

pyridobenzoxazine'or pyridobenzthiazine moiety, of formula:

s

g 20

wherein, referring to formula (I), Al is C(R7); A2 is C(R2); A3
is C(R5); and R7 and R! together comprise a linking moiety
| between N’ and Al to form a 6-membered heterocyclic ring where X
;ff 25 (in " this formula) is .oxygen or sul fur.
' Also preferred are dithiocarbamoyl quinolones having an

isothiazoloquino]inedione or 1soxazoloqu1no1inedione moiety, of
formula:

30

35
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3-.(nrcapt o(t.hi oxonet hyl ) am nonmet hyl ] -1 -pyrrolidinyl gr oup,
a *3-[ethyl (mercapt o(t hi oxonet hyl )] am nonet hyl ] -
| -pyrrolidinyl  group, a 3-[methyl[nercapto(thiox-

onet hyl )] am nonet hyl ] -1-pyrrolidinyl group or a 30
4- [ mer capt o(t hi oxonet hyl )] -1 -pi perazi nyl group; '15- S. A is -N;
A2 is -CF-; and A3 is -CH; 35

REPL ACEVENT SHEET I 7 36 .
MAR 1997 - wherein, referring to formula (I), wherein % is C(R7); A és

Al is -N A2 i s C(RE)s; A3A3s cgls)_,cppd R4 and RS tpgether comprise a moiety
- R15- N(R16) (R17) f?am a@'ﬁeﬂege&'( RRUB3 {ikdted, heter@cychc ring.

mer capt o(t hi oxonet hy et.erog
ring, a ner capsto(t hi oxorr@fﬁgﬂ"f &aUR‘APRWba@%sﬂ“P%@é’&es include the following
heterocyclic |éng, cPissednof Bohpoundspt o( t hi oxonet hyl)]

substltuted het rocyclic r|n YTy B is -CF

A3 is -CH:ER s AL is -C(R7)- F@S‘RI(A‘% )'(%ldﬁ fs, -CH;

mer capt OEE EI o rret Ey: gam no, . a éLO-t a8 ks ;

mer capt o |o>€0rre yl ) amyno u [ P yé  -CRY; s -CH-; d R

mer capt o( t hi oxonet hyI )am no Al b% C'ﬁl P‘ car bocyc | 1 an s
*D 1§ 18 n(R19)4R17

ring; Nl(R 2; ~orer AzxRIZ-RIGNRISERIT) o 2

and 15

10 phar mC%PtSﬂo'(ihﬁﬁtﬁﬁﬁh@b#ﬁnn& al sebstitipted shetérockdlic

RTINSl (R A T N

-1-pyrrolidi n.I group, a 3-[ reterguyelidi oxngyet bey| aaniN-[mercapto(thioxomethyl)]
nonmet hyl ] -1 -pgrrolidinyl gr o I 20

t o(t hi oxomet hgl ) ] am nonet hyl ] %SH "?81’ 3"5[‘8;‘*}%&%63&‘9

3-[ et hyl . [ meggcapt o(t h| oxonet hyl )] am nonet hyl ] -1-pyrr oI

i dinyl groupg . or #A-[r@rcg to,((t%)qxonﬁ hyt) l-cf-; A3 15 -CH-; is
plperazi nyl olLFp 25 d RI

t oget her conprise -RI3- N(Rlﬁ&(pelhcych c Qf‘%ﬂﬁ‘b&"éﬂx Ejyaﬂﬁﬁ‘mﬂjl nd
N and Al; AZ:is mercaptdfthioxemnathdd ) aminoCiubstituted alkyl, 10r a

Al s _C('R.-_ and R andmerlglapto(%ﬁwox%ﬁéthﬁ?arﬁl\r' € substituted carbocyclic

ring;
£ 20 ‘
4. Al is -CH-, -CF-, -CC1-; A2 is -CF-; A3 is -CH-; R4 is
OH and pharmaceutically-acceptable salts; R6 is H; RI!
is cyclopropyl, ethyl, 2,4-difluorophenyl,
4-fluorophenyl, or t-butyl; and R3 is a 3-[mercapto
- 25 : (thioxomethyl)amino]-1-pyrrolidinyl group, ©a

- 3- [meréapto(thioxomethyl Yaminomethyl]-1-pyrrolidinyl
group, a 3-f{ethyl{mercapto(thioxomethyl) Jaminomethy1]-
1-pyrrolidinyl group, a 3-[methyl[mercapto(thiox-
omethyl)]aminomethyl] -l-pyrrolidinyl group or a

30 4-[{mercapto(thioxomethyl)]-1-piperazinyl group;

5. Al is -N-; A2 is -CF-; and A3 is -CH-;

et Has Been Replaced '
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30 § heterocyclic 6-nenbered ring including N and Al; A2 is
-CF-; A3 is -CH; and R3 is -Ri S-N(RI6).(RL7) or

RI5-RI8-N(RI9)(RI7), a ner capt o( t hi oxonet hyl ) am nO

substituted het erocyclic ring, s6. a

mer'capt o(t hi oxonet hyl ) am no al kyl substituted 35

REPLACEMENT SHEET N A2 ds -CE- A3 is ORHR JRO7R3 i

is
-17- B heteroc ] Cypl or
N-[ mer capt o( t hi oxonet hyl )] RIS-N(R16) (R1Y) suBEt i tuﬁéﬁ'mgtmg%ﬂnév ringa
11. A is =C(R7)-, and pigfcaptofthidkométhg®)jdidno COUBLH Stedd h&terocyclic
heterocyclic, :6- rrenbered Z_ﬁﬁen- Orerscm{u(;th?on%ei ﬂg ino alkyl substituted :
rlnglncludlngN and Al ; 4, _pmercagtq(thioxomethyl dn Y stitutedoy

and phar naceut; Fcal | y- accept deterocytiss ROng,s ¢f and N-[mercapto(thioxomethydl)i]s

a 3- (mer capt ofhi oxonet hyl) s f4 R 1V I group,
a 3- [ mer captio(t hi oxonet hy%ﬁhwﬁghﬁ)* (1‘:91:% ring pyrrolidinyl
group, a 3- [ethyl [ mercapt o('t h| oxorret hyl )] am nonet hyl ]
-1-pyrrolidi n;gl group, & 3- camz is - <CF-; A3 is -CH-; Rl

oD

2 [ rer capto( £ -,: Dhomot iyl )] 1R Emﬁﬁl RIFTL " heE 305 thiaxongshy) apinoy
Rg( R7) - ﬁr -Ngn A2 is - CF-; pap€aphd (tisioxoitdthyl )amino substituted alkyl Rérand
t oget her ck

§ gp%fghaRze;ﬁ&O%acplat' gt 1ox9me§hy1)am1no SBB%%H&CA udi 4 rqmcyghc

carbon atons ¥
13. Al is -&R7)- or -N-; Adngs -CF-; A3 is -C(RS)-, and R4

and RS toget :='}:" conprise a heterocyclic ring i ncI udi ng t he. -
carbon atons §0 which R4 and.R5 are bongded; and . s
“RI5-N(R6) (HL7) or 8RiSHY dsnHog) AR 73 -CF3 O3 §s -CH-; R4 §s OH and
mer capt o(t hi g§ 3methy|)am No ph Hﬁﬁdc'eht'{&qlgy( bﬂﬂqt‘c'ﬁa%s'%ks is H; Rl s

X3 >
ring, a mercgdto(thi oxoneth m no
0 i néL or an N—{ th ﬁ¥ NE %W uorophenyl 4-fluorophenyl,

het erocyclic
substituted eterocyclic ring;t- buty1 and R3 id4a 3- Pheﬂc%ptd(@ﬁ?bxomthyﬂ-amdﬂ
is -CF; A3 45 -C(R5)- and I? Tidinyl 3 ott%gh@{a s\morl se. a
het erocycl i cfring incl udi ng pyrro 1diny? group,,a aL"l%ﬁa% pgm (!I)la'P‘M
and R5 are bnded Rl is nomethyl]-1-pyrroliditng N(gR06)( R73 ,  3€{ethyl[mercap-
mer capt o(t h'ﬁ_’éBmEt hyl) am no,¢o(tRjoxomethyl)]aminomethy1]-1-pyrrolidinyl group, a
4 3-[methyl [mercapto(thioxomethyl)]aminomethyl] 1-pyrrol-
idinyl group or a 4-[mercapto(thioxomethyi)]-1-

piperazinyl group;

-_ 25 9. Al is -C(R7)- and R7 and Rl together comprise a
"  heterocyclic 6-membered ring including N’ and Al; AZ is
-CF-; and A3 is -CH-;

| 10. Al is -C(R7)- and R7 and Rl together comprise a
& 30 . heterocyclic 6-membered ring including N’ and Al; A2 is

: -CF-; A3 is -CH-; and R3 is -RIS-N(RI6)(Rl7) or
RIS-RIS-N(RI9)(RI7), a  mercapto(thioxomethyl)amino

substituted ' heterocyclic ring, a
i mercapto(thioxomethyl)amino alkyl substituted
. 35 '
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mer capto(thioxonmethyl)amno substituted alkyl, or a
uner capt o(t hi oxonet hyl )am no substituted carbocyclic 35
ring; *rand R3 is a 3-amno-1l-pyrrolidinyl group, a

3-am nonet hyl - | - pyrrolidi nyl group, -17- a

REPLACENMENT SHEET ' 06
MAR 197 _— _ heterocyd-iet hyiingpi roenedmy N- [mergaptol(thioxpmethyl)]
group, a E‘ﬁg‘ih ' hyl - 1-pyrrolidinyl

gr oup, a’ suhsf?%e y?{é % p?%égﬁgz%(#r? " or a 1-piperazinyl
group; and 5 % 15. Alerr] is -CH, -C~~, -CCl- -N; A2 is -CF-;
Alerr] is -C(Rgerr])-, 43, al is -C(R7)30d an@ p7aNAd ﬂo@gﬁﬁé?erco#}grise a
conprise a sulfur- or . oxygen-.cont ai ni ng - menber ed
heterocyclic 4 ging heterocyclicy -6 membered o 0%¥ge8on0mEUE S opka ¥ring
R4 and R5 are ; rifPAAETlid ingNeT ad Aly A2 I -CFRE a3 is -OHS; R4 is
cyciopropyl, Rl 10 oy ang phamagdattcliHR5eRtHle <hELREORDY ang

3- [ mer capt o(t hgoxonet hyl ) ani na} - iis @y r3-ginértiapye(thioxomethyl)amino]-1epyurp] idinyd

~3-[nercapt o(t hfoxonet hyl )ami n hyl]-1- 4. ; Yol -1-
grE)up, ap3-Eet_-._yf([rrercgp% o(thgg%ﬁ%t ]hyal )] 3-[mercapto(thioxomeRKyT)3hn’ flnd¥Xhy1]-1

ani nonet hyl | - Epyrrolidinyl gpwnelidinyl] geeupy| pndrtekpydlmercapto(thioxomethyl)]

(t hi oxomet hyl )gami nonet hyl ] - 1agionethydi nyi-pyBré4BifY1 group, a 3-[methyl[mercap-
4-[ mer capt o(t

¥ oxonet hyl )] - 1- pi per.azi n r,oup, t hi ocar.ba I

qui nol ones of %l asses 2, 3, 4?"&?"9’,“"‘@%@%h@&""methy]]I?,'pﬁf?fﬁf“é{ﬂgzwpapé
preferred. Cofgpounds of classes44mefcaptd(thioxometaptl)]L3-piperpziryl cgtaupl;y
preferred. 208 The conpounds of this invention are also
useful as internediates in the synthesis of novel

di t hi ocar banol 15 quidol Bhets -C(RBl)ch orceNpoddds a€f-; dndcAdbsisd -C(RP)-,

U S. Patent Applicati [ : ek :
(Norwi ch ¥ Eaton Case Qﬁg &R?Ad I“si r?c?gﬂ'ohgrr atc‘e)@b}ﬁgy?cthggﬁrc gﬁlclécq&%ng
herein. 25 & Lactam qul nol oABE)USABD e scambpnontems, atq ewlichi R¥aandmRS are
noi etie £ linked, by a | bpkdeag moiety, to a quinol one noiety at

posi tions #® other than the 3-carboxy position. ' _
Lact am qui nol@nes include conpounds havi ng the general structure: 30
Q- L-B JE 20 whereinl® Alaixd-g(Rije elef-NnpdZass f-gF pwS: is 3B(R5)-,(and RO

's a StrUCt”E: according to Fopipsasfidiher comprise a hetérocyclic ring including

the carbon atoms to which R4 and RS are bonded; and R3
is - -RI5-N(R16)(R17) or RIS-RIS-N(RIQ)(RU),. a
mercapto{thioxomethyl)amino substituted heterocyclic
ring, a mercapto(thioxomethyl)amino alkyl substituted
heterocyclic ring, or an N-[mercapto(thioxomethyl)]
substituted heterocyclic ring;

14. Al is -(CR7)- or -N-; AZ is -CF-; A3 is -C(R5)-, and R%
and RS together comprise a heterocyclic ring including
the carbon atoms to which R4 and RS are bonded; Rl is
-RIS-N(RI6)(R17), a mercapto(thioxomethyl)amino, a
mercapto{thioxomethyl)amino substituted alkyl, or a
mercapto(thioxomethy])amino substituted carbocyclic
ring; and R3 is .a 3-amino-1-pyrrolidinyl group, a
3-aminomethyl-1-pyrrolidinyl group, a

ect Has Been Replaced
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[er
(i)
hal
or

i ndependently, {Rlerr], where RBa is

r] ¢ .10 wher ei n (A (1) A is Nor C(Rerr]); where
Rlerr] is:hydrogen, hydroxy, al koxy, nitro, cyano,

ogen,” al kyl,; or N(Rlerr])(Rerr]) (preferably hydrogen

hal ogen), and 15 (11) Rerr] andléQ[ err] are,

hydr ogen, al kyl,

al kenyl, a car bocycl ic ring, : . . .@. heterocy ring
substi tuent; or Rlerr] and R[(e)#-re]thylammomethyl 1 pyrrohé‘u{]y et her%&)‘ﬁﬂjm se a?
heterocyclic ring including 3-methylaminomethyl-1-pyrtrel idinydgen t qgnapch they

are bonded; 20j; 2 Al gr, . ; . :
C(Rerr])); Wher e R erg] ) i s[43 m@ihyl' 1- Npe?.’«izﬁ%'ﬁ[frgrag p&&:gﬁglg&g%rﬁup, and
(3) Alerr] is N or (preferably) C(Rerr]): vvhere R[err] i s hydrogen;

(4|) ;Q[elrrk] I IS hy rogen or IgLer;(l] ,1SV\tmre Irerriccis V- QrAZ Riss-dras mad 3s -C(RS)-,
only) alky

rbocycllc rin eteroc i
al koxy, hydri*xy kenyl . i1 By e B8 fodathfh | jPmprise )2 sulfur- or

(preferably algkyl or a car bocymdylgenmongatmng S-membeté&d R|letefodyxlic ring
hydrogen, hal gen, or R16, merr‘%&gﬂq’g(ftw tcm'ﬁon atoms to which ﬁ‘erﬁHaRfJ are
' C

only) is alkylg

a carbocyclic t

het er ocycl |

i

ring

(preferably afheterocyclic rirkgndedp- R® is (By Rberdy i syehosresxt, arkthyl,

(7)

ably hydrogen}k:
A(Rerr]), R&

het erocyclic

Rlerr] ig hydrogen hal OQ?W-di‘gtuﬁ)?oplﬁhyN(a[?lﬁ&ﬁoﬁaﬁ&%ﬂr]br(ip-fbﬁi:ﬁ, and R3

drr] and (R[B)erfi(cﬁg{/ tBgeghmeréél’ﬁﬂ(ltgb‘”&m\é\g'yq)a’L"'o] 1- pyrro'lidmﬂ
® ng including Ngmag,Alear]; 3- -[mercapto(thioxomethyl)aminomethyl]-1-
| pyrrolidinyl group, a 3-[ethyl[mercapto(thioxomethyl)]

aminomethyl]-1-pyrrolidinyl group, a 3-[methyl[mercapto

'(thioxomethyl)']aminomethy]]-l-pyrro\idinyl group or a

4-[mercapto(thioxomethyl)]-1-piperazinyl group.
Dithiocarbamoyl  quinolones of classes 2, 3, 4, 6, 7, 8, 9, 10,
11, 13, 14 and 15 are preferred. Compounds of classes 4, 8, 11
and 15 are particularly preferred.

- The compounds of this invention are also useful as
intermediates -in the synthesis of novel dithiocarbamoy!
quinolones.  Such .compounds_ are disclosed in U.S. Patent
Application Serial No. ___ ., filed October __, 1989 (Norwich
Eaton Case N-529R), incorporated by reference herein.
‘Lactam-quinolones encompass any of a variety of lactam moieties
linked, by a linking moiety, to a quinoIime moiety at positions
other than the 3-carboxy position.

Lactam-quinolones. include compounds having the .general

structure:

vt TN

(I) Qisa structure accordmg to Formula (I)




-20- ¢ . (2) when A2 is C(R2), R2 and R3 may together

conpri se -0-(CHerr])[err]-0-, where n is an integer from
1to 4; (3) when Alerr] is C(Rlerr]), Rerr] and Rlerr] may

t oget her conprise a het er ocycl| 'Y ring including the carbon
atoms to which 5 Rlerr] and R[errﬂ are bonded and the carbon
at om of Fornul a: (1) to which said carbon atons are bonded,;
and #(4) when Alerr] is C(RfEYr]), err] and_"Rlerr] may

t oget her conpri $e a heter ocycf Nc ri ngRGcI uding N and

t he adj acent carfbon to||which err] i's*bonded; 10 (O
-and either i (1) Rerr] is Rerr] andjis a's bstltuent ‘noi ety of
[err]; or ?f (2) R[erR (R[@ tent noiety of
L, (1)@ is a styctur ordi ng f For where Lis 1S
bonded to Rlerrsg: [err] wher ei

hydrogen, halo

al kyl, al kenyl, hete'r?_?Bk |
ring, a hetero

err] is

/ﬂ 3arbocyc|ic

clicring, Rerr]-0-, Rer 2 A1

(R[err])(R[err N, Rlerr]-C(=CHR[err])-C(= NH— (preferably)
®rr])-C(=0)NH, or Rerr]-(CHerrt] [err] C( =0) NH-; where

(1) mis an intgger fromO to 9 (preferably fr to 3); (2)

Rlerr] is (fdg thlwﬁer{]igrrmla only) hydrog, al kyl ,

al kenyl, hetefpal kyl et erqal k ﬁrbocycllc 30

ring, or a hierocy®idl)ri g‘sﬁbpefférk hi yherg kv a

carbocyclic rifg, or a heterqg?clnk isi mgalrogen, hydroxy, (&koxiR eﬁrt]m,layano,

(for this fQ la, only)

ey *"Naagersy Al b1, Br HEEE) (33 (PreSarably dwdpgoen

-CH(Y[err]) (RS
Rlerr], arylal@yl, 35 or hmhigen))araydal kyl,
err :
g((R([)) NH]-)REeR[' gvvhere R[err]ﬁg%mg 119 aarre’ mc(ijeenfend%ntltyl, RS whei'e R82 is
-21- § ' hydrogen, alkyl Tkenyl, a carbocychc ring, or

a heterocyclic ring substituent; or R8 and R9Y
together comprise a heterocyclic ring including
the nitrogen ta which they are bonded;

(2) A2 is N or C{R2) (preferably C(R2)); where RZ is
hydrogen or hal ogén;

(3) A3 is N or (preferably) C{R5); where RS is hydrogen;

(4) Rl is hydrogen or RIS, where R15 is (for this formula,
only) alkyl, a carbocyclic ring, a heterocyclic ring,
alkoxy, hydroxy, alkenyl, arylalkyl, or N(RE)(RS)
(preferébly alky! or a carbocycH'c ring);

(5) R3 is hydrogen, halogen, or R16, where RI6 (for this
fortnuia. only) is alkyl, a carbocyclic ring, or a
heterocyclic ring (preferably a heterocyclic ring);

(6) R4 is hydroxy; and

(7) RS is hydrogen, halogen, nitro, or N(R8)(R%) (prefer-
“ably hydrogen);

(B) except that |

(1) when Al is C(R7), Rl and R7 may together comprise a

heterocyclic ring including N’ and Al;

This Sheet Has Been Replaced




~or; togethers gonprise a carbocyclic ring or a

heterocyclic rfng including the carbon atomto which R22
and R23 are bonded (preferably R17 or
-C(Rerr]) (R[err])COO—I) 5 (5) R[err] is Rlerr], halogen, -yl, or

-CH(Y[err])(R[err]) (preferably . Rerr] or hal ogen);

(6) yl is -C(30)OR[err], -C(=0)Rerr], -N(R[err )R err], or (prefer-

bl -.S(0)[ ét 2 3

?soé?{ 10( )[.j_- rIRerr] ?{) Whererad ; ‘sand([mez;era ?’érrrn@BRtg}i'%y %tgérébfomp&)lse
(b) R4 is %

thydrogen; al kyp (CH&’mgﬁyl"‘he"hét ds ol dyteger from 1 to 4;

het er oal kggfu : ?Hcar boa/pj,) CwRem @3 & she(nﬁ)qcnél hfd RS may together comprise a
ring;  -SO[ ef -
T reerr ]y BR e 1) - it ot fetargetehis, rAdnsiding  the, sagbars atoms to which

to Rlerr] to fogm a heterocykhandrﬂﬁgreebwded and the carbon atom(-6F For@iTd (i

NH(R[ & N
S(R26) " (prer ofably Rer]: N APOED 5 Q(ﬁhﬁ”l#w Jerg duppgs an
where Rlerr] Es al kyl, a[&enwhen A3cdsb6ERY),i 81 ramdy, R% may together comprise a

heterocyclic-flng or (prefer
N(Rierr1) (Rlr]), Rierr] mﬁgé"})c%‘?g ﬁokﬁcl%gb%é{ 4304, the adjacent carbon
@ a heterocycli °r“ih|’i|§f" nis bonded; (7) R21 is R29 or
hydrogen; whegg R29 ¢y ajddykithvrkenyl! ; ' aryl al kyl

het er oal kyl ; reteroa ken

car bocyclic i@ng; a het eﬁ)cy@ft ﬁéﬂgdﬁ avmlgﬁtiytuiegt soiety of L, or

N(Rlerr]) ajf i?[err] (2 R asrRl6 ameisrd substiitughtmidietymyf L oget her
conprise a cgbocyclic ring or a heterocyclic ring
including thi nitrogen atomto which R29 is bonded

(preferably Mydrogen(l13I&kyis a stinsteye|iccording dio Formula (ll), where L is

het erocycli cF 1$19) ; q’g&,e t I(—PM Rl err] S hydr ogen, hal ogen,
al koxy, org Rlerr :$) RI ’ (preferably hydrogen or al koxy),

where R27 i sighydrogen or al kyl (preferably hydrogen);

(O bond "3& is a single bond or is nil; a 1hond "b" Is a

si ngl e bond,ga doubl e bond, or is nil; efopt bond a and 35

bond "b" ar dnot both nilll

-22- #D) Rerr] is -C(Rerr])- or -(:H[er referably
-C(Rlerr]a) 3, 20vhere R[err] S -(,(R[eN;H|6K{ﬂ-] -N-, and R28
is directl y@onded to N |n Fo formta 5- rrenbered
ring; B ewhepein i f bond "a" sQwf, then Rlerr] is 5

(1) (prefemmbly) -C(Rerr])(Xerr])- V\/nere (1) Xerr] is
-Rlerr]; -@Rerr]; -S(O)[err]R[err] where r is an integer

fromoO to 2’ prefera(l&l)y RIP: 1soh3:drp§¢re.r thplogen, N(Hkyl; ] ) Hkeny], hetdroalkyl, a
(1) RSO aggl Rerr] —altpocydifECRARICH ! e r%kyé’ifc e Ba-0-, R8aCH-N-,
carbocycliciisg or heter%c cé ri f fzg
Y C(-CHR )C(-O)NH- or (preferably)

R17 -C(=NO- R19) -C(=0)NH-, or R18-(CH2)m-C(=0)NH-; where
(1) m is an integer from 0 to 9 (preferably from 0 to 3);
(2) RI7 s (for this formula, only) hydrogen, alkyl,

alkenyl, heteroalkyl, heteroalkenyl, a carbocyclic

30 ring, or a heterocyclic ring (preferably alkyl, a
carbocyclic ring, or a heterocyclic ring);
(3) RI8 4s (for this formula, only) R17, -Y1, or
-CH(Y2)(R17);
35 (4) RI® is (for this formula, only) RI7, arylalkyl,

heteroarylalkyl, -C(R22)(R23)COOH, -C(=0)0-Rl17, or
-C(=0)NH-R17, where R22 and R23 are, independently, R17
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10 .and; R[err] together conprise a heterocyclic ring including the
n|trogen atomto'vvnl ch R30 and R31 are bonded; or (2)

-CH err]-Rerr]-; where Rerr] is -C(R[err])(R[err]), -0-, or -NRlerr], and
R32 is directly --_bonded to N' in Fornula (I1) to forma

5- menbered ring; 15
is preferably i

(B) (1) if bond "b" is a single bond, R13

- CH(R33)-; or, -C(OyRHsO[err]-, if bond "a" s

nil; or -C*(Rerr])- err cont ai ns R36, noi et
is § hy@f og'é’ﬁ B'i'e C@ql"?"birséf eﬁabFV‘@@lf-f‘c afdng> pg 2

where R33 is i

linked to R36 §
bond "b" is a ddg
bond "b" is nt
-PO(OR[err])OH, &
-CH(R[ err]) COOH;§
-C(O)NHSO[ err]
al kenyl, a carb
R35 i s hydrogen
(preferably), i
‘Rlerr] may togef
‘the nitrogen tof

al kyl ,
R err]

t o hétefoeycd-ioenhey cdcludioy 2Me carbon aton{ A)o whiich

b s L g Tl Groreran O o

Od_lgi(O) NHax[n@ )M@Mﬂﬂo])(n[err]) -0S0[err] H,
r -
err]) (R

clic ring,

ere Rlerr] i's hydrogen,

”EimR“’rQﬂB Yy -YBO[cﬁ”kH(YZ)r(qu (preferab]y
13, ochado8eR)si i ¢ ring: and

glc?%nyt OLU(=0&0N2|"{V e R21 -N)(R24 R21, ]or (prefer-
is - erk n
r conprise a? g’u@t’er%@é I'C r@JZ 5*'[5{1:;!?1915 o -SH, or

ich Rlerr] ansbgRerr] are bonded; and 30 (F) (1) |f

Bgzge;a;i ?;c?IO;- Q) 'I'Q[lafr]m lor }QE E?{ ah {ntebt ﬁ'gﬂ d‘to 2 (preferably, 0); and
"b" are singl] bonds, 24 is hydrogen; a'lkyl, alkenyl; heteroalky]
"WC' =C(Rerr] § Rl err]-, or -W e ﬁg{ﬁoﬁiﬂen@ﬁerilcarb%,ychc ring; a heterddyclic
(pref grag: y)blf ,ogﬁ a] IS aC?:QFgF'?'}bond ﬁ W&“o %&535 jor dfhen RIS s
's a double borg Rlerr] is - e By 1197

- 23- ' (preferabl y):CHW- %H(ﬂﬂ%]) RRRemay Jcofmprisel QrmdretyOI)onded

-WC'-Rerr]-
S(OJerr], wher
(preferably 0) ;i
al kyl or al koxyg
-COOH;' or, if Werr]

linked to C* t@form a

(c) Rerr] isg

i al kyl ,

15 is an integer :‘A?&T@(} tg form a heterocycl fcking! ahd
Bor C(R38),

whele) RBBS i sshyRkogeNH(R1E), N(R17)(R26), O(RZG), or
sQRﬁG)R[@F-EJerJQX qn; NALEDT): ol K 7 (R26) ) ;

where R26 is ay‘m;f&[;w !:a?r sggqp@vfwf:lr g‘h@ﬂ a

al ke”hbteﬁc?é‘fﬂo%’ Corr ' (tﬁsefépablfy? when R25 s

or a heterocyclgc ring; and direc

R13 to forma 48 26r
(111) L links &

-Xerr]r-RlerrglL’;

(8)

(€)

N(RIT) (RZ6),_RE8Imar, gopprise’ 3 moletysRanded, do

fto B; and L is L' RI7qeefoln aFheterbeyclicoring; and

(MeR81 Lis 'R29" oF Chydrogin: wheke 'RZT Fs' alkyl; alkenyl;
arylalkyl; heteroalkyl; hetercalkenyl; heteroarylalkyl;
a carbocyclic ring; a heterocyclic ring; or, when Y is
N(R24) and R2l 4s R29, R2l and R24 may together
comprise a carbocyclic ring or a heterocyclic ring
including the nitrogen atom to which R29 is bonded
(preferably hydrogen, alkyl, a carbocyclic ring or a
heterocyclic ring); |

Rl . §s hydrogen, halogen, alkoxy, or RZ7C(=0)NH-

(preferably hydrogen or alkoxy), where R27 is hydrogen or

alkyl (preferably hydrogen);

bond "a" is a single bond or is nil; and bond "b" is a

single bond, a double bond, or is nil; except bond "a" and

bond “b" are not both nil;
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(1) Rerr] «is. alkyl, alkenyl, heteroal kyl, heteroal kenyl, a
carbocyclic ring, or a heterocyclic ring (preferably

al kyl or al kenyl); 20 (2) Xerr] is oxygen, or S(O)[err], where v
is an integer fromoO to 2 (pr éerablyo
(3) ‘Xerr] is-phitrogen, N(Rlerr]); N+(R[err])(F2? rr]) or R43-N(R41);

d | i nked I b dqubl
%15 LTSl 1 T T AR Gy o801 wer
bond  (pref er_%bl y X erl@8 isi (R t-Loger, -N1y( Rﬂd))R tw directly bonded to N"

MrLerr (R fgrl_g)g o ore) fa Fornyla, SH} tp, form § 3 menﬂe%&]r:l'na. e

Rlerr] and Rlegr] are, i neeqephdcift bon h?dr‘égéh‘ thencRI2 is

?I kePyI ; blca; b")c/)%l Itf\ ri ngq)hhﬁﬁ_;f@pmlyi)c -C(RBIF(X130, where or,
refera goYether w ris

hgterocycl?/c g ng as R erk}) of Re rﬁ{ﬂ '8R30a -5(0)rR30, wherg) r s o0 ipteger

N(Rlerr]), oxy@en or sulffrgm 0 to 2 (preferatil4)0) ;XteC+0)R3E; suIN(uuBO)R3l 3and

(g)4 Q is R ef] E)rS) R zg rGE r'])op él ff‘ﬁ(ra'? 4 inge%én%é %ILytl ﬁ)ﬂ(r) Fi keny
¥

1,
falepta;bltxr R30

group; 5 gnd phar rraceanhocwlhy amgemrabeter@aycbcmdngm

esters . Eﬁgeof and, fy @82t £y eiﬁ@ﬁ ‘é%pnse a heterocycﬁ’f@fr‘%ﬁeﬁdudmg the
| act am cont ai & noi et es [ ncI u p SO

i so- oxacepheni oxaceb‘rfé‘ﬁﬂe" at°'“cté’rﬂlék"$ g‘gg“d R31 are Wf%f| P¥ ns,
penens, carbafenens, and -RGZbewneﬂ-eagB&mis R8 ;{2& | il a¢,+ yNRS and
preferred arg cephems n oo RN I”no

beta- | actams. § R% fsr ]d"Fﬁta‘fyoraq%ﬂa%Jm?q )aﬁud in aFr%Vm{'Tng @ﬁ ttl‘?atf°ﬁ'&y
be substitutel§ - at §imembertedveimy;er eoi soneric positi on of the carbon
adj acent to ' t hg.,l a a Y ..of san a g ch :

| act am (A - €E€)d ﬁ@a E BPQ tgrm an %"ng%blbgw ctlsé pi@f%rrﬁb]y
refers to a 1 ; | act am c'ZthRé ,ngorcorr&d)G}NﬂSOZW t Miutbond %l ndisongil; or
substituent & noi ety, _cH#R hips RN ERtE fRd é" R35*Chbi’étty¥ )wherJhR33 is

"active" & position i eta 0 LQxacephens an
car bacephens $(f or exanpl °9%e°ra‘§9¢ﬂ/épbﬁéqrﬁb{9h cng ﬂﬂﬁ cfor‘SZb""“’d to R36
penens, carbd@enens, cl avequomch el-med rAp@;r opriate R err] groups

Wi ooe appafgnigto one ofpPr dena A L  Qolbe Bode; w13 15 -C(RI3)=; or
(3) if bond "b" is nil, RI3 s hydrogen, -SO3H,
-PO(OR34)0H, -C(O)NHSO2N(R34) (R3S), -0SO03H,
-CH(R35)COOH, or -OCH(R34)COOH (preferably -SO3H, or
| -C{O)NHSO2N(R34) (R35); where R34 is hydrogen, alkyl,
» 25 alkenyl, a carbocyclic ring, or a heterocyclic ring;
and R3S s hydrogen, alkyl, alkenyl, or -NHR82; or
(preferably), if RI3 is -C(O)NHSO2N(R34)(R35), R34 and
R35 may together comprise a heterocyclic ring including
o the nitrogen to which R34 and R3S are bonded; and
n 30 (F) (1) if bond "a" or bond "b" is nil, then R14 is nil and L
is bonded directly to R12 or R13;
(2) if bond "a" and "b* are single bonds, R4 s
-W-C"’=C(R82)-R37., or -W-C"’(R36)-R37-; or
(3) (preferably) if bond "a" is a single bond and bond "b"
is a double bond, R14 is -C(R8a)(R38)-w-c"'-R37-; or
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The conposi tions of this invention conprise: 25 (a)- a safe and

effective anmpunt of a dithiocarbanoyl qui nol one; and

(b) a pharmaceutical |l y-acceptable carrier. A "safe and effective
amount " of a it hi ocarbanoyl quinolone is -23-an anount that is
effective, tozinhibit microbial growth at the 30 site of an infection
to be treatediin a hunman or gwgrm[ygral-w;'c(Raa)(R'SG))}(E'Ct-RﬂM,t horut -Ws6HUR37 - 5
adverse side gffects (such as toxicity, Irritation, or allergic
response), cofmensurate wt hwheY€easonabl e benefit/risk ratio when

used in the nfnner of this igyenwi 09.0; S§B)s, where s is an integer from 0 to 2
- 25- e specific "safe a | 98- RISV {hereCRIB Oi4S hydrogahY
wi th such facgors as the parti cul grr'eq";e%%@fﬂ[ PZhadt?e)Hg t)r’eat ed, the ydroge

physi cal confttiFon of the patien@lkyherdlbkaryon of treatnent, the
u

nature of corfufrent therapy ijRWY)hydP nSPaTkyl;C alike3yde fCO0M; Sor, 1f0 R1Be
used, the cgrrier enpl oyecg, t he 1]

] $0lubi | of the *
di t hi ocar barro§l qui nol one t herei A$ aﬁd‘ﬁ# ’ o%iezld\éyrgﬁi ﬂﬁweﬂeg?r%d to form 3,

the conpositign. The gof@mbeired wasbedyclie ringyention are
preferably prgvi ded I n upit.-d0sage,for erein, ARkt ring,
dosage fornt @s a 10 corrp((é?t ,[982 % ﬂthi@-"ﬁvéﬁ?&ﬂ’ go%rg?% ng ang

amount of & di t hi ocar bammy! a cheitevdaycdic rdngi Sndui t abl e for

admi ni strati d§'Po a hug‘g? Qi | q?eai@ggt | pondeidE b, RID o Sfov@l @ ddsar
according to good nedi racti ce. ese conpositions preferably
contain B rom about 30 ng t -spohared or inge ng, nore preferably from
about 15 58 ng (r’ria}'&i grans) to about 7000 ny, nore preferably from about
500 ng to aboj 3500 ng, of a dithiocarbanmoyl quinol one. The
conpositions  this invention may be in any of a vari ety og f.Qr B,
suitabl e (foff cexanpiely Lf PinksoQato B;remtdal, is L', -X%pR¥HL’, oor -BarHirek =
adm ni strati o Dependi ng . upg@ t_w -%QQ"' particular route of

admini stratioff desi Where Ly 1%,5p 'ect(y 5t phar maceut i cal | y-accept abl e

carriers wel I fknown in thd)arR3%miy tadkyl, alkenyd, heteweatkyls nbeteraalkeyiqy 2

or liquid f i lers, dil uentéﬂrbccyc!'chﬁlﬁr%t roq.peas,heigf:gcg@qauacﬁinge.(gg@fgﬁb]y
and encapsul 23 ng subst ances. d‘)t I ogal pharmaceutically-active
a

materials mayfbe included, whldl2er alkenylhot substantially interfere with
the antinicro@a activi t%)ofxz is oxygefs, drt H(O)¢arwirrew iguamdinbeger Them 0 to
anount of carier enployed’in \C?Bﬂtlﬁw on with the dithiocarbanoyl
qui nol one is Pfficient to 2 (prpferst ‘practical guantify of mguerial
for adm nistrigion per 3) xhiis witvogemst N(RED);diNHIRBOARBEyar R¥3-N(R3);
quinolone.  Tgghni ques and- 30, ; COMRE {d RI® byO4 sTREIEBrodeudble BondySor, if
useful in thejgget hods of _
- R14 is ni1, X3 is linked to B by a single or double

25 bond (preferably X3 s nitrogen, N(R¥) or
| N+(R41)(R42)); where |

(a) R4O is R8a; -OR8a; or -C(=0)R83; (preferably RS);

(b) R4 and R42 are, independently, hydrogen; alkyl;
- alkenyl; carbocyclic rings; heterocyclic rings;
30 or, (preferably) together with Q", comprise a
; heterocyclic ring as R15 or RI16;

(c) R43 is N(R41), oxygen or sulfur;

(4) X4 is sulfur;
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t hi.s |nVent|@§r are described in the foll owi ng references, all

i ncor por at ed by reference herein: 7 Modern Pharmaceuti cs,

Chapters 9 ang 10 (Banker & Rhodes, editors, 1979); Liebernman, et 35

- 26- al g5, Pharnmaceutical Dosage Forns: Taifet s (1981); and Ansel,

I ntroduction $#o Pharnaceutical  Dosage Forms 2d Edition (1976).

In particulafg pharnmace(s§) c&?l’;s- 8¢ élﬁi able carriers for system c
adm ni strati o' i ncl ude sugg’r 7 & aiefRen; cellulose and 5 - its

derivati ves, It gel ati taI ul fat e, . veget apl ) Ll s,
synthetic oi I§ polyols, &ikifi c’sagl d °rpﬁ‘ Hﬁt%"gﬁﬁh?'gr"“%# Z, ‘§o§.’htRl?§)r&", R16
emul sifiers, _; otonlc sallne faup; pyr ogen- free wat er . Preferred '

[ f te | .
glycol , et hyl ol pat o, 3 @PL&T%@W‘Q’L%&% ftanig, "GEECand, pionshBRIZBTE esters
Pref erabl y, .;he phattiereefy iandil y;trataseplnemepé carrier, in
conposi tions For parent erF]Leffégpgdu S'Earcﬁth-(l'antmrmé' sg&,ﬁt,eg ea%ﬁ]u e cap,

90% by wei ghtfby the total conposit Various oral dosage
fornms can be Esed, intdog@phepssuch 5mqoaacephems,f or MEOXAEERNEAB et s, 6%1"6@&?@59

granul es and ful k DOV\S’ﬁméﬂh‘ﬁbeSEeﬁ&s, c@ﬂfﬂpeﬁébﬂerB a@ﬁﬁmhﬁ@ch@af@taaﬂdctams
effecti ve arm t, usu out 59 anda%’refe r abl

about 25% o Bbont 5o%rtafﬁawiy preferyed, 38aresd a5t orrbasersfy o agd

can be conprefsed, ttﬁ&ﬂoeychc beta-fadtamat es, enteric-coated,

sugar - coat ed, film coat t i pl £.,CO0pr |
sui tabl e bi ndgrs, lubrica ts’ @Ofomu.laa I(ﬂlin‘t i5" an | gﬁtcgésﬁﬁtngﬂ%e {U[b@%tuted
coloring agejs, fldwdthengctive stqggmqgleriq Pasi tiancio gt@@eqquon Afdacent to

mel ting agent@  Liquigl Oorgekam cTrboﬁf’ﬁaﬂﬁ irprif&imwowﬂmaeﬁﬁ Sk .ONSAs
emul si ons, sugoensi ons ut 1 ons, and qig gﬁh‘SI oNns i conatltfu ed
fr om non- ef f efllv @5 cent used he"ﬁjf‘arﬁhee?mhnﬂ'téf"?gf PCB}Vép pckamoneefers to a

reconstitut el rom 25lactaﬁfédht!ﬁﬁ<h§ntcoﬂb&md| eswitheent al rqmolmlt agibetituent

solvents, priserva- ermul s gent uspendi ng
agents, dil Jiints, m°‘et¥mé'f\f§ﬁg shasneﬁ?gﬁ\jcg‘bbéﬁ? acctdl"bﬂ ag g’éﬁts apkive”
fl iav;)rl ng ag t S. I posiftief els edeta[ (i.e.s ﬂebetlr)alfoadmephatsr,atoxanephmulsuckad
gel ati n, 2 propy oi n a

The conposi t e of ¢ fraEaee; (F6V, GARFRY 0 e HcrgEIPEsftbn 10 alpha for

20bj ecpenemse carbgpanems dicl avems| em sdavamsor AppropriaterRIqgreyps

tion Onwiﬂebémpﬁﬁf‘ﬂ&' t&TonePbf B?Biri%'ry sk1H id itheUgrtof the
conposi tions include, for exanple,

EET o
Comp Qsjti_gn§

topically tog
of the corrpof
subj ect. Sud
REPLACEMENT §

B The compositions of this invention comprise: :
&8 25 . (3) a safe and effective amount of a dithiocarbamoyl

quinolone; and
(b) .a pharmaceutically-acceptable carrier.

A "safe and e_ffi’ective amount" of a dithiocarbamoyl quinoloné is
an amount that is effective, to inhibit. microbial growth at the

30 site of an infection to be treated in a human or lower animal
: subject, without undue adverse side effects (such as toxicity,
irritation, or allergic response), commensurate with a reasonable
benefit/risk ratio when used in the manner of this invention.
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06 MAR. 1997, g - 27-

|otions, cref#s, solutions, gels and solids. These topical
conpositions g eferably conprise a safe and effective anount,

usual ly at | e@t "about 0.1% and preferably from about 1%to about
5%. of the dl'_' i ocar bamoyl quinolone. Suitable carriers 5 for topical
adm nistrati oMpreferably remai.n in place on th&sskl n as a continuous
film and resit being renoved by perspiration i mersion in water.

General ly, th_‘ fcarrier is or ur, apayhe
di spersed or @ssol velhe rﬁ?PE%ct hé”le " ?{%tc’)‘c'%r%%%g p@.ﬂ qui ﬁ%ﬁlﬁgiy, vary
The carri e  mayyith sathufact@rs aspiher paxtdgul aralco 'etooepbaamgetreated the

et aCRh Lt | ChiusicATCOREIBH of the AIFEHS, tRIQUPOUERTSE troatnent, the

met hods of .{§Eeati ngnatare16f COﬂﬁﬂré‘\?éﬁtWﬁjaBﬁ hrff é&)o&@edskﬁsﬁ&& doisage, form
human or ot hej anl mal be (sel] eqth,e bdarﬁdé?‘ nleﬁlpwyelag aheaf gaomql] ﬁfyf esf | tfe
amount of a 3% d|t |ocarb éﬂ 8 q 0 sa 'Hig%h‘g’i’ :
herein, an $& i nf@el:tthl’eﬁ%,r e, gujnolpae gtrl?\?r?ﬁ"%? ag¢ é}eﬂk%ed' g¢s tned
presence of ajli crobi pdr thefcompésitionPreferred nmethods of this 20

i nvention ar e lor the treW&Bﬁ]tt}gﬁg eff %1§ n{@g“p&s aresg#c&erably provided

i nfectious dijrders inclU I'e) nervaous
i nfections, ejernal uaruminfdnstag@néom nf‘tsctulsé‘ﬁdled'ﬁimh@ THath éioeaae form" is a

(such as acut.' ot i tise 67@?“"?]”"' n&ecttlhqg\s ﬁi‘veﬁi‘i%ncré‘éhﬁhnﬁldw%ﬁs,amount (ﬁ:ye

i nfections, d8ti ons ?Q cavi_t such as infections

, 0
teeth, guns | nd mudihipcarbaped; quinalg Fa"t'@ﬁy‘stsr“déib]e for aqz“ﬂf'bittrﬁ&?f@‘ to
| ower respirag@ry tragthimaheort i10wey LAmal OwaQaf,Ym a smg'lélfdﬁsbl, of¢cording to

trointestigl fect t
depti cemi o, ofRe and o meRiHc PARERCEK] eSS commgsitiond TFerebly o contain
i nfecti : bact er fedm abowtn30cmg diat iabout 20H000ag, 3o eeferiablty cfiroml about
i nfections acsﬁgg@m abo ﬁq crg mtrbou o edomg r'elopw#;“| ggsf :na ou
d5 S(mi( gr]amsg E\fotuen? mg, more é a ro ‘about

prophyl axi s
| mmunosuppr es| patien el vi ng ‘canc
chenot her apy, r or gah0d msntmahmt 3800 @\9’0 s9f a drthiocarbamomhaumo one.

di t hi ocar bamog qui nol onegh@neompdPOfdn's! AFS thfist RhdentidR may be in any of a
= variety of forms, suitable (for example) for oral, rectal,
: topical or parenteral administration. Depending upon the
20 particular route of - administration- desired, a variety of
pharmaceutically-acceptable carriers well-known in the art may be

used. These include solid or 1liquid fillers, diluents,
hydrotropes, surface-active agents, and encapsulating substances.

Optional pharmaceutically-active materials may be included, which

25 do not substantially interfere with the antmicroblal activity of

\ the dithiocarbamoyl quinolone. The amount of carrier employed in
conjunction with the dithiocarbamoyl quinolone is sufficient to

provide a practicallquantity of material for administration.per

unit dose of the dithiocarbamoyl quinolone. Techniques and.

30 COMDOSitipns for making dosage forms useful in the methods of

§ this invention are described in the following references, all

incorporated by reference herein: 7 Modern Pharmaceutics,
Chapters 9 and 10 (Banker & Rhodes, editors, 1979); Lieberman et

35
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-28- < i nvy *nt ion can be admnistered topically or systemcally.
System c appl i e. i on includes any nethod of introducing the
di t hi ocar bam)yl gui nol one into the tissues of the body, e.g.,
intrathecal, epjdural, intranuscular, transdermal, intravenous, 5
i ntraperi ton'ea., subcut aneous, sublingual, rectal, and oral
adm nistrationg The specific dosage -of antimcrobial to be
adnmini stered, # well as the duration of treatm6t, are nutually
dependent. Th& dosage and treat nent regl rren will aI so depend upon
such factors f‘ the sgggi fmﬂrdadelut a1 [Dosage blatsed198D0); andheAnsel,

resistance pafern of ioh WS Pharad mqeﬂ' ¢ Forhs'2d Edition (1976).

di t hi ocar bam)y . qui

di t hi ocar banoy@®  qui nol oima partarculﬂEacwharmacsum1 yiasepptabdey carriers for
concent r at i onsiiat the_eé,'»?t;eﬁupfad‘inli‘@wt%?%' Qﬁc]ddﬁesﬂg’éﬂsres@i%hes, cewm&g@t aRé

ot her infectid (if er so I, but e subj ect
(such as wei gift 5, cb‘iﬁpldﬁamﬁé“’%'tﬁa ege{artéatn'eaﬁtc' Cajk'"'f’esd'i EET'F ¥ﬁg|etta|l?ée
pr esenlcle andf SV er Iht Yofifs, a%Ynﬂledﬁfc ebilgt podolshe alginic tacdd) npigsphate buffer
Typi cal |y, o a uma g s

kil ograns), frim about® ?‘g O+t 8"'%8314% gg(g ﬁgé %D?Jéé',praégegyrgpen Jgee water.
from about 10(@ny to pveferr&D, CROrierys rofioe pmemtamy famnab’mﬁtwﬂ inclgde
3500 ”&Iorpg?%ne ﬂ'l}éU'IOC@f "gyd tequLjWbeh%near hanol, and sesame

ng to about_
adm ni stered [ day re i me era

Xt en
about 1 to abdit1056 d@ﬂ}s frefenabbyy thq)npw(g\ageuﬁzf:gle%éggep}gble carriggy s in
in duration. Heophyl agidpesiEi@nseher (ﬁ#@htéﬁla\éﬂmﬂﬁﬁtﬁaﬁfon25compr1ses at least

oppor t uni sti ¢ ' “Lfcfmrg%gg%%%@g?ﬂ?ﬁem ﬁ?é{ﬁ%.cgay

extend 6 nontH
A preferred mghod of par ¢atiousl oradndesager fdrmencars b'ehnsndghmcludlng such solid

i ntranuscul ar §¥nj ecti gn. [ wn [ ac ' ' h t, - I
fornul ati ons f@r par eﬁ&é“sal ag%ﬁgtrgﬁwﬂg é'lagg rsntd @u?@opowderﬁ e
mammal s,  esp§ _-|16I |y oxatafierms eemmim rag safe apﬁreffecrhitve mmylt usuaﬂmtg‘mast
of 70 kil ogralg) indi ybdlealsaclogmp erérabTyappam abidfit "Bsd Oto about SBRULef7AHE
ny, preferabl- f rom about out ’abl e.
35: ] dithiocarbam y'l qmno‘lone Tatrp%s can -be comprqqsgaef tabled

met hod of sysfenic adamusoht@st,l Oremtﬁrw-@bated subﬁndchwml dpimscedteld; omor
about 100 ng §® about

bo
1000 ng are pj bf er r ed™ p1gg;’ompresfs?ﬂp£§?r?{a an{g’g? ﬁl?ing%rén {"ﬁ’tﬁcﬂééd

to deliver $Ei2® diluents, disintegrating agents, coloring agents, flavoring
5 agents, flow-inducing agents, and melting agents. Liquid- oral
dosage forms include aqueous solutions, emulsions, suspensions,
solutions and/or suspensions reconstituted from non-effervescent
E granules, and effervescent preparations reconstituted from
'5 25 effervescent granules, containing suitable solvents, preserva-
= tives, emulsifying agents, suspending agents, diluents,
= sweeteners, melting agents, coloring agents and flavoring agents.
' Preferred carriers for oral administration include gelatin,
- propylene glycol, cottonseed oil and sesame oil.
. 30 The compositions of this invention can also be administered
; topically to a subject, i.e., by the direct laying on or
spreading of the composition on the epidermal or epithelial
tissue of the subject. Such compositions include, for example,

35 T
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5 .+ dithiocar b;";__,rmyl qui nol one systemcally, or to treat a |ocal
i nfection. Th& anmounts of dithiocarbanoyl quinolone to be '
topically adm hl stered depends wupon such factors as skin
sensitivity, type and |location of the tissue to be treated, the
conposition anZ: carrier (if any) to be admnistered, the 10
particul ar dithjocar banoyl quinolone to be adni nigtered, as well as
the particular fisorder to be treated and the extent to which

system ¢ (as difti ngui qg@fbnfsrombmsal )sadit bonss geds daadr gdlids. These tdpixal

oo T sy fUTASS peb B ot e sare PR Ve snunt,
- EXAMPLE 1 usua'ﬂy at least about 0.1%, and preferably from about 1% to
i' g;g?g;?%: ] flougrg a?ﬂ : Eégggﬁ% ditnf JE%rrS?tﬁ}ﬁ)E rgﬁ@ﬂ?t hyslu]ltab'le carriers
made by the f0|_0\5ﬂ ng 'ﬁpod@@ucﬁ agtmimngfa(t]wn preferab‘l,gg‘emam 135p1ace on the skin
-30- [err] ' as a continuous film, and resist being removed by perspiration or

immersion in water. Generally, the carrier is organic in nature

and capable of having dispersed or dissolved therein the
- dithiocarbamoyl quinolone. The carrier may include
i 110 pharmaceutically-acceptable emolients, emulsifiers, thickening

agents, and solvents.

This invention also provides methods of treating or
'15 preventing an infectious disorder in a human -or other animal
subject, by administering a safe and effective amount of a
dithiocarbamoyl quinolone to said subject. As used herein, an
"infectious disorder" is any disorder characterized by the
= presence of a microbial infection. Preferred methods of this
_;‘fzo invention are for the treatment of bacterial infections. Such
’ infectious disorders include (for example) central nervous system
infections, external ear infections, infections of the middle ear
(such as acute otitis media), infections of the cranial sinuses,
] eye infections, infections of the oral cavity (such as infections
;25 of the teeth, gums and mucosa), upper respiratory tract
1 infections, lower respiratory tract infections, genitourinary
infections, gastrointestinal infections, gynecological
infections, septicemia, bone and joint infections, skin and skin
structure infections, bacterial endocarditis, burns,
i 30 antibacterial prophylaxis of surgery, and antibacterial
: prophylaxis in immunosuppressed patients (such as patients

receiving cancer chemothérapy, or organ transplant patients).
The dithiocarbamoyl quinolones and compositions of this

E 35
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10. To a suspeﬁm on of apprOX| mately 5.0 gm 1-cycl opropyl - 6-fl uoro-

1, 4-di hydr o- 4- oxi@-? (1- pi perazinyl)-3-quinoline carboxylic acid (1,
pr epar ed accordling to K Gohe, et al., Ger. Ofen. DE 3142854) in
7.5 m of 4N sodium hydr oxi de sol ution and 10 m wat er at

approxi matel y 4[£Err] Cis added dropwi se with stirring 15 approxi mately
0.9 m carbon digulfide. The reaction is sti rregza_ in the cold for
approxi mately 2 #ours after which an additional 0.9 m aliquot of

carbon disulfidggi s added. ,.The react al

room tenperatud@ as fnven %‘tof'rrﬁ?f? fﬂor ahﬁlmstered 38%]%'? lé@horgdrsgemcﬂby
mxture is thenfool ed Sy@tapmr cappiicadlign 2dncludg@[ cny] @etbatl dof utietroduting the
acetone to preciitate I tgadi o
washed with acei@®ne and} EE QPH&E{ngh%]bﬁe mto éﬁ@ t i ?g oF the &?Jy &g,
Sinmlarly, thegfoll ownmgathsic@ geaoy (int 'E:ﬁmuﬁ%q dﬁest*‘wﬁsema‘ iftiGRvenous,

with substantialy sim |n%¥'a|5é?*°!t'éﬂe%1 255ubelﬁ1faheous, subhngua] Upbcial, thﬁ:d oral
gui nol one 1- eyl - -quoro

qui nol i ne carbofllic acﬁdﬂ"fifitébﬁ‘t"éd agﬁ%r aP?fg‘ t‘B gsage 5 g""gfw/‘él ‘to; be
Med. Chem, 198': 23, ladm¥nistered, as well as the duration of treatmest,- are mutually

[err] ®ing t nol
L dr o- 1‘1:?8?%%“3 d()iagel and treatment regimen will also depend

6-fluoro-1, 4-di;]
met hyl - 1- pi per aj nyl ) - mponosx@hqtacrtgrs 6 ther spesific dishioqasbapulequinoione used,
107 6Nt @ARd. r&listdlice: datt¥PA. dfebhe LABdotiAd. organism to the

according to M;

dithiocarbamoyl quinolone  used, the ability of the
dithiocarbamoyl -quinolone to reach minimum inhibitory
concentrations at the site of the infection, the nature and
extent of other infections (if any), the personal attributes of

3 ';15 the subject (such as weight), compliance with the treatment
regimen, and the presence and severity of any side effects of the
treatment.

Typica]ly,,for a human adult (weighing approximately 70
5 .kilograms), from about 75 mg to about 30,000 mg, more preferably
; f 20 from about 100 mg to about 20,000 mg, more preferably from about
' S00 mg to about 3500 mg, of dithiocarbamoyl quinolone are
administered per day. Treatment regimens preferably extend from
about 1 to ‘about 56 days, preferably from ‘about 7 to about 28
days, in duration. Prophylactic regimens (such as avoidance of
| 25 opportunistic infections in immunocompromised patients) may
extend 6 months, or longer, according to good medical practice.

A preferred method of parenteral administration is t'hrough
intramuscular injection. As is known and practiced in the art,
all formulations for parenteral administration must be sterile.
’ 30 For mammals, especially humans, (assuming an approximate body
weight of 70 knograms) individual doses of from about 100 mg to

about 7000 mg, preferably from about 500 mg to about 3500 mg, are
acceptable.
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1103). [err] = 20 usi ng the qui nol one

6- quoro 1-(4- fluorophenyl) 1, 4-di hydr o- 4-

oxo0- 7- (1- plpera2|nyl) 3-qui noline carboxylic acid (prepared
according to D.T:W Chu, et. al., J. Med. Chem, 1985, 28, 1558). 25

[err] 4 usi ng t he qui nol one B
9-fluoro-4, 7- dlhydro 3-net hyl -10- (1- 35 -29-

pi perazinyl)-7-oxo-2H pyrido[1, 2, 3- bepzoxazi ne-6-, . ., ,

- 32- carbofiyl i ¢ aci d A ReSer. @3 d@ib?‘bl A Fﬁ%@m‘%ﬂﬂﬂﬂéﬁr%ﬁ“al is oral.

Chem Pharm Bul#

10 19§44ividual9Q@éses of5> from about 100 mg to abbet r]2500 mg,

preferably from about 250 mg to about 1000 mg are preferred.

Topical administration can be wused to deliver the
dithiocarbamoyl quinolone systemically, or to treat a local
infection. The amounts of dithiocarbamoyl quinolone to be
topically administered depends wupon such factors as skin
sensitivity, type and location of the tissue to be treated, the
composition and carrier (if any) to be administered; the
particular dithiocarbamoyl quinolone to be administered, as well
as the particular disorder to be treated and the extent to which
systemic (as distinguished from local)_effects are desired.

The following non-limiting examples illustrate the
compounds, coﬁpositions. processes, and uses of the present
invention.

EXAMPLE |
1-Cyclopropyl-6-fluoro-1,4-dihydro-7-[4-(mercapto)thioxomethyl]-
l-piperaziny?]-4-6xo-3-quinoline carboxylic acid, Disodium Salt
is made by the following grocedure. '

.
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usi ngthe qui nggone 9- cyclopropyl 6-fluoro-2, 3,4,9-tetrahydro-7-
(1- plpera2|nyll sot hi azol o[ 5, 4- b] qui nol i ne- 3, 4-di one (prepared

according to DiI.W Chu, EP 227,088). 15 [err] usi ng the
napht hyri di nong ,7 (2,5- dlazablcyclo[z 2. 1] hept an- 2-yl ) - ' .

1-€¢1, 1- dlnethyLﬂthyI) 6-f 1 uoro-1, 4-di hydr o- 4- oxo-1, 8- naphthyr| _ 25

di ne-3- carboxglic acid (prepared according to A VEber et..al., "EP -
266576) . [er%} -30- - 33- usi ng
the quinolone@ 7-(2,5-di azabi cycl o[ 2. 2. 1]heptan 2-yl)-6-

fluoro-1-(4- flbarophenyl) 1, 4- di hydr o- 4- oxo- qU|nq5|ne car boxylic
acid (preparedgaccording to F. Sauter, et al.,.EP 251, 308) . 10

[err] #si ng the quinol one F
5-am no- 1- cycI br opyl - 6, 8-di f| uor o- 4- oxo- 7-
(1- pi perazi nyl|J 3-qui noline carboxylic aC|d g¢d according to
J.M Domagal i 2@ et. al., J. Med. Che '

I ~~

;10 To a suspension of approximately 5.0 gm l-cyélopropyl-s-fluoro—
] 1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinoline carboxylic acid
(1, prepared according to K. Grohe, et al., Ger. Offen. DE
3142854) in 7.5 ml of 4N sodium hydroxide solution and 10 ml
water at approximately 4°C is added dropwise with stirring
' 15 approximately 0.9 ml carbon disulfide. The reaction is stirred
in the cold for approximately 2 hours after which an additional
0.9 ml aliquot of carbon disulfide is added. The reaction is
allowed to warm to room temperature as it stirred for an
, additional 16 hours. The mixture is then cooled to approximately
- 20 10°C and diluted with acetone to pre¢i5itate the product which is
collected by filtration, washed with acetone and dried to obtain

product (II). _
Similarly, the following dithiocarbamoyl quinolones are
3 1_25 made, with substantially similar results.

0

ER T\" ~ TN

using the quinolone 1-ethyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-
piperazinyl)-3- quinoline carboxylic acid (prepared according to
H. Koga, et. al., J. Med. Chem., 1980, 23, 1358).

35




[err] 25

usi ng the qui nol one

1-cycl opropyl - 6, 8 dlfluoro 5- (et hyl am no) - 4-
0x0- 7- (1- pi per azif yI) 3-qui noline carboxylic acid (prepared
according to J. NltDonagalla et. al., J. Med. Chem, 1988, 31, - 506) .

30 ° 35

using the qU|né?one

(et hyl am no) et t ¥I]

(prepared accordifhg to

983). 15

& 10
f [ 15
.
1 f 25

30

35

1- pyrrolidinyl] 4- oxo- 3- qui nd

- 34- [err]
1-cycl opropyl -6-fl uoro-1, 4; Plhydro-7- [3- 10
Bl he car boxylic acid
.P. Sanchez, et. al., J. Med. Chem, 1988, 31,
. Lerr] |

(\m

ff"\vzj 7 \Tﬁ

Nas

using the quinolone 6-fluoro-1.4-dihydro-l-methylaminb-?-(4-
methyl-1-piperazinyl)-4-oxo-3-quinoline carboxylic acid {prepared

. according to M.P. Wentland, et. al., J. Med. Chem., 1984, 27,

1103).

>
nagie

using the quinolone 6-fluoro-1-(4-fluorophenyl)-1,4-dihydro-4-
oxo-7-(1-piperazinyl)-3-quinoline carboxylic acid (prepared
according to D.T.W. Chu, et. al., J. Med. Chem., 1985, 28, 1558).

¥ CO,Na
is Sheet Has Been Replaced

OO0 T

using  the  quinolone  9-fluoro-4,7-dihydro-3-methyl-10-(1-
piperazinyl)-7-oxo-2H-pyrido[1,2,3-de]-1,4-benzoxazine-6-



20 ‘ u5|ng ,he qui nol one 1-cycl opropyl -7-[[3- (et hyl am no) met hyl ] - 1-

pyrrolldlnyl] 6, & di f|l uoro-1, 4-di hydr o- 4- oxo- 3- qui nol i ne car box- ylic
acid (prepared agcordlng to J.P. Sanchez, et. al., J. Med. 25 Chem ,
1988, 31, 983). [err] 35 usi ng the

qui nol one 1- cycI propyl 6, 8-di fl uoro-1, 4-di hydro-7-[[ 3- (et hyl am no)
nmet hyl - 1- pyrroln 8 nyl ] - 4- oxo- 3- qU|noI|ne

- 35- carbggxylic acid (prepared accordlng 7323. p. Sanchez, et. al.,

J. Med. CHgm , 1988, 31, 983)

[err] 10 3; usanhgxriis rﬂ&bﬁtI‘Q?qﬂdr?ﬂ)n%Fc°rd‘"9 to I. Hayakawa, et. al.,
1-cycl opropyl - | uor o- dnefr, dpiaeat BuAi., 1984, 32, 4907).

oxo-7-(1- plperaf nyl ) -1, 8- naphthyrldlne 3- carboxyllc aci d

(prepared accor g ng to D"‘Béniﬁrd et. al., J. Med. Chem, 1989, 15 32,
537) : ;

xs o

ONa

-.NasTu\) A

10
using the quinolone 9-cyclopropyl-6-fluoro-2,3,4,9-tetrahydro-7-
(1-piperazinyl)isothiazolo[5,4-b]quinoline-3,4-dione (prepared
according to D.T;H. Chu, EP 227,088). :
s

0

;Z: 20 ' Nas @ /\\

using the naphthyridinone 7-(2,5-diazabicyclo[2.2.1}heptan-2-y1)-

6?25 1-(1,1-dimethylethy1)-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyri-

dine-3- carboxylic acid (prepared according to A. Weber, et. al.,

EP 266576).
N ’ i
30 F CO,Na
| |

N N
Nas 0
hif '
s
; : '35 _ This Sheet Has Been Rep
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[err] 20 . 2§& usi ng the napht hyri di none

1-et hyf- 6-fl uor 041, 4- di hydr o- 4- 0XO0- 7-

(1- pi perazinyl)- ’58 naphthyrldlne 3-carboxylic acid (prepared
according to D. ﬁsuzard et. al., J. Med. Chem, 1989, 32, 537). 30

[err] % -36- usi ng the quinol one
7 [[3-(ethyl ami ng) net hyl ] - 1-pyrrolidinyl]- -33-
8-di fl uoro-1, 4-gli hydr o- 1- net hyl am no- 4- oxo- 3- qui nol one car box- ylic

aCI d (prepared agording,igq J.tfe Dgib@dbaer, 76(2, sa.ldxazabucw@[z 2.1]hégram-2-y1) -6-

1988, 31, 991). ; upn
6-fluoro-2,3,4, 9% et rahfdﬂ@f@'-lnﬂ'tﬁf’%mp?m"g” T & hy ro-8oxo-3-quinol ine
hzi nyl )dagbédiilacoboi{d, Gpriepanddnakcomdidg4tdi bneSauter, et al., Ep

(4-nethy|-1-pipe1
(prepared accor di’ ho to [%5'[ :Ws)Chu EP 227,088). J[err]

NH "

.My

using the quinolone S-amino-l-cyclopropyl-ﬁ,s-difluoro¥4-oxo-7-
(1-piperazinyl)-3-quinoline carboxylic acid (prepared according
to J.M. Domagalia, et. al., J. Med. Chem., 1988, 31, 506).

NHMe O

F €O, Na

using the quinolone l-cyclobropyl-6,8-difiuoro-s-(methylamino)-4-
oxo-7-(1-piperazinyl)-3-quinoline carboxylic acid (prepared
according to.J.M. Domagalia, et. al., J. Med. Chem., 1988, 31,
506) . :

This Sheet Has Been Replaced

AT




25 ¢ using tfe naphthyridi none 7-(2,5-di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) -
6-fl uoro-1- (di f&uor ophenyl-) - 1, 4- di hydr o- 4- oxo- 1, 8- naphthyrldlne-

3- carboxyllc acgd (prepared according to T. Rosen, et. al., J. -~ Med.

% 1598). 30

gT 35 -37- Jerr]
using the qui nggone 8-ethyl -5, 8-di hydr o- 5- oxo- 2- (1- pi perazinyl) 10
pyrido[ 2, 3-d] pyii mi di ne- 6- carboxylic acid (prepar¥d according to M

Mat sunpto, J. N@d. Chem, 1975, 18, 74). 15 J[err] 20 using the
qgui nol one 6,8-@jfluoro-l-(2~fluoroethyl)-1,4-dihydro 4-

0XO0- 7- ( 1- pi per &&i nyl ) 3- qui nol i ne carboxylic aC|d (prepared

F 7N
I

MY A

; using the quinolbne 1-cyclopropyl-6-fluoro-1,4-dihydro-7-[[3-
% 210 (methylamino)methyl]-1-pyrrolidinyl}-4-oxo-3-quinoline carboxylic
| acid (prepared according to J.P. Sanchez, et. al., J. Med. Chem.,
1988, 31, 983).

'is

2 20

~using the quinolone 1-cyclopropyl-7-[[3-(ethylamino)methyl]-1-
pyrrolidiny1}-6,8-difluoro-1,4-dihydro-4-oxo-3-quinoline carbox-
ylic acid (prepared according to J.P. Sanchez, et. al., J. Med.
25 Chem., 1988, 31, 983).

F CO,Na

E K |

FCITL i

using the quinolone 1-cyclopropyl-6,8-difluoro-1,4-dihydro-7-[3-
(methylamino) methyl]-1-pyrrolidinyl]-4-oxo0-3-quinoline

| 35




accorging -to T4
537,813). 25 [erE
1- cycl-opr opyl -

7- (1- pi-perazinyl

rikura, et al., Pat. Specif. (Aust.) AU
usi ng the qui nol one

i fl uoro-1, 4-di hydr o- 4- oxo-

¥ 3- qui nol i ne carboxylic acid (prepared according

REPLACEMENT SHEE$E . 06 MAR 1997

- 38- to J. & Sanchez, et. al., J. Med. Chem35_1988; 31, 983).

[err] 10 & usi ng the quinol one

1-ethyl-6,8-difl;

bro-1, agig U|noI|ne
carboxylic acid $repar EEFCL(%%g aﬁ d”igrgpa(r%d_racclordﬁgfgli Jétp Zt#gm% q rinded-
FR 2,463,771). ¥ [ eméd. Chem., 1988 31, 983).

using the naphthyridinone 1-cyclopropyl-6-fluoro-1,4-dihydro-4-

oxo-7-(1-piperazinyl)-1,8-naphthyridine-3-carboxylic acid
(prepared according to D. Bouzard, et. al., J. Med. Chem., 1989,
32, 537).
F <0,Na
- 2
98
N N N

225 using the naphthyridinong 1-ethyl-6-fluoro-1,4-dihydro-4-oxo-7- .
(l-piperazinyl)-l,8-naphthyridine-3-;a}boxylic acid (prepared

according to D. Bouzard, et. al., J. Med. Chem., 1989, 32, 537).

This She, eet I
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using s the . qU|noIJne 9-fl uor o- 6, 7- di hydr o- 5- net hyl - 1- oxo- 8- (1-

plpera2|nyl) 1H, S& benzo(ij ) qui nol i zi ne-2-carboxylic - acid 25
(prepared accordlig to H Ishikawa, et al. Ger. Ofen. DE
2,914, 258). 35 [err] 35
-39; using § # he qui nol one 9-fluoro-4,7- di hydr % 3- et hyl - 10- ( 1- pi per a-
zinyl)-7-oxo-2H py@i do[ 1, 2, 3-de] - 1, 4- benzth| azi ne- B’ car boxylic aci d

repared accordi @@ to 1. Hayakawa, et. al. e m |l . -
(1884p 32, 4907). R umngy the qumolone 7-&5-%g}yﬁfmno)methyl]?P-Lpgm%l1g|x]réyl]
qui nol one 6-f1 uor & 1- (2, 4 8l J,fmﬁﬁﬁbphﬁlvnhhydko4l{hehbymaMHndii oxo-3-quinolone carbox
7-(3-nethyl -1-pi pg azi ny 4- 0x ui ng cal yl CI
(prepared accordi @ to H_Y‘Ikﬁrqct‘g (pg?pad]e @Hﬂ‘“&k SggSth%agblgg "166,Med
795) . | Chem., 1988, 31, 991).

A 5 __________
R a2 7Y
[ S

o A

: using the quinolone 6-flubro-2.3,4,9-tetrahydro-9-methylamino-7-
15 (4-methyl-1-piperazinyl)isothiazolo{5,4-bJquinoline-3,4-dione
= (prepared according to D.T.W. Chu, EP 227,088).

3 ' F <0, K
20 - . TTrT v

3 N

N

25

= using the naphthyr-idinone 7-(2,5-diazabicyclo[2.’2.1]heptan-2-'yl)-
6-fluoro-1-(difluorophenyl)-1,4-dihydro-4-oxo-1,8-naphthyridine-
3-carboxylic acid (prepared according to T. Rosen, et. al., J.

{30 Med. Chem., 1988, 31, 1598).
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20 T err] using the quinol one
5-ami no- 1- cyclopro -7-(3, 5-di net hyl -

pi perazinyl)-6, 8-d§fluoro 1, 4-di hydro- 4 0xo0- 3- qU|noI|ne car box-

ylic acid (prepares according to J. Matsunoto, et al., Eur. Pat. 30
Appl . EP 221, 463) .3 35 - 40-
[err] 2 usi ng the qui nol one -37-

1-cycl opropyl - 7-[ ¢ a((ethylan1no)nethyl] 1- 10

pyrrolidinyl]-6-fl#oro-1, 4-di hydr o- 8- met hoxy- 4- oxo- 3- qui nol i ne
.carboxylic acid (o.epared according to K. Masuzawa, et al., Eur. Pat .
Appl . EP 230, 295) :§ EXAMPLEs 2

1- Cycl opropyl - 6- f [Jor o- 1, 4- di hydro- 7-[3-[ (mer capt Q) t 0XQ5. nel S
met hyl ami no) - 1- pyrgol i di nyl ] - 4- oxo- 3- qui nol i ne arfoxyfic acid,
di sodiumsalt is é}de by the fol | owi ng procgeh.ex, AR]

I ot S

]

; using the quinolone 8- ethyl-5,8-dihydro-5-ox0-2-(1-piperazinyl)
] 10 pyrido[2,3- d]pyrimidine-6-carboxylic acid (prepared accordlng to
. M. Matsumoto, J. Med. Chem., 1975, 18, 74).

e
13 TNa

using the quinolone 6,8-dif1uoro-1-(2-f1uoroethyl)-l,d-dihydro-4-
oxo-7-(1-piperazinyl)3-quinoline carboxylic  acid (prep§red
" according to T. Irikura, et al., Pat. Specif. (Aust.)
] AV 537,813).
25 ..........
o
F CO,Na

_ ' N N
30 Nas O ¢ A This Sheet Has Been Replaced
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using the quinolone l-cyclopropyl-6.8-dif1uoro-l.4-dihydro-¢-0fo-
7-(1-piperazinyl)-3-quinoline carboxylic acid (prepared according

35
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a sol ution of 1. 0 Bm 7- (3-am no- 1-pyrrolidinyl)-1-cycl opropyl -

6-f1 uoro- 1, 4- dlhyo;

0- 4- 0x0- 3- qui nol i ne

carboxylic acid (r,

-41- prepargd according to J.P. Sanchez, et al., J. Med. Chem,

1988, 31, 9

hydr oxi de sol uti gg
gat ed at approxi mately 40-45[err]gg-for 1.5 hours, 5
after which an add
and the reaction ij

reaction is then

is then cool ed ang
is collected, was
Simlarly, the
with substantiall§

in 2 mM water and approximately 0.2 m 4N sodi um

added 0.2 m carbon disulfide. The

Et | onal 0.2 m aliquot of carbon disulfide is added

2 chefl etonal., 1 SMEPULRem. ., 1988 ,TBE, %@hw]! on
acetone 1s ed to preC|p|tate he product i ch
d mﬁth-acetone and dried to y|eId product (11). 10
) | owi ng dithiocarbanoyl quinolones are made,
Esim lar results. [err]

using the quinolone 1-ethyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(1-
piperazinyl)-3-quinoline carboxylic acid (prepared accordinb to
T. Irikura, et al., Fr. Demande FR'2,463.771).

using the quinolone 9-f1uoro-6,7-dihydro§5-methy1-l-oxo-s-(l-
piperazinyl)-1H,5H-benzo(ij)quinolizine-2-carboxylic ~ acid
(prepared according to H. Ishikawa, et al., Ger. Offen. DE
2,914, 258). -

F l co,Na
Y
"“‘“/"\aJ s\v/L\
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20, using - the «aUlnoIone 7-(3-am nopyrrolidinyl)-1-cycl opropyl -6, 8-
di fl uoro- 1, 4-di hyd¥ o- 4- oxo- 3- qU|noI|ne carboxylic acid (prepared

“Vi

according to J.P. §Sanchez, et. al., J. Med. Chem, 1988, 31, 983) .
...... ... 25 _% [err] usi ng
the qui nol one § §7 (3-am nopyrrolidinyl)-1-chloro-1I-

cycl opropyl - 6-f| u§ o- 1, 4- di hydr o- 4- oxo- 3- qui nol i ne39- carboxylic

acid (prepared ac&ordlng to J.P., Sanchez, et. al., J. Med. Chem, 35
1988, 31, 983). g; using the qutnolone 9-fluoro-4 #2dihydro- 3{m§ﬁh]l -10-(1-pipera-

th ht hyg di d
1500 o AU s i o

(prepared accor dil by to acRi (psepared; accending ofo 1. am!‘dwa.c}kma] -» Chem198Barm.
31, 983). [erfg Bull., 1984, 32, 4907). |

- using the quinolone 6-fluoro-1-(2,4-difluorophenyl)-1,4-dihydro-
: ‘15 7-(3-methyl-1-piperazinyl)-4-oxo-3-quinoline  carboxylic acid
| (prepared according to H. Narita, et al., Yakugaku Zasshi, 1986,

- 106, 795).
. . 20 N"z o
. F co,ua
- [
~\rz~\u .
- N.STN \H [ 4 A
£ 25 . s _
using the quinolone S-amino-l-cyclopropylF7-(3,5-dimethy1-l-
piperaziny1)-6,8-difluoro-1,4-dihydro-4-oxo-3-quinoline  carbox-
;330 ylic acid (prepared according to J. Matsumoto, et al., Eur. Pat.

App1. EP 221 463)

This Sheet Has Been Replaced
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20

T puisci -~. %ﬁi&u&»& iidleisiii l PSR
. ikl 0 |o|nyl) 1-(2,4 ~di f1 uor -
ydr 0- 4- 0X0- 1 B—naphthyrldlne 3-car boxylic acid

3oL
e
U

_ophenyl ) --6- f | uoryg™ )

" (prepared accordfng to D.T.W Chu, et. al., J. Med. Chem, 25 1986,
29, 2363). [~ar] 35
REPLACEMENT SHEES® -43- usi ng

the qui nol one 5-3ni
cycl opropyl - 6, 888
(prepared accor df
31, 506). 5 -1
5-am no- 7- ( 3- amij
cycl opropyl - 6, 8ﬁ
(prepared accordj
31, 506). - [err]
-]

1§5£-r_,3011 solution of 1.0 gm 7-(3-amino-l-P¥rr01‘d*011)'I’CYC]°pr°py1°

0-
no-7-[ ( 3- am nonet hyl ) - 1- pyrrol?dlnyl]
| f | uor o- 4- oxo- 3- qui nol i ne carboxyllc acid
g to J.M Donmgalia, et. al., J. Med. Chem, 1988,

b- 1 pyrrolldlnyl) 1-
f1 uor o- 4- oxo- 3- quj pol iye

gto J. H Donagalli>_q . al.

ﬁ ;'G-fluoro-l,4-dihydro-¢-oxo-3-quinoline carboxylic

- [err] using ., the qui nol one

acid 15
, 1988,

using the quinolone l'CyC]°pr°py]‘7'[3‘[(Ethy1amino)methy1].1_
pyrroltdinyl] -6-fluoro-1, 4-dihydro-8-methoxy-4-oxo0-3-quinoline

carboxylic acid (prepared according to K. Masuzawa, et al., tur.

pat. Appl. EP 230, 295).
XAMP

1- Cyclopropyl .6-fluoro-1,4-dihydro-7-{3- -[(mercapto)thioxo-
methylamino}-1- pyrrolldrnyll -4-ox0-3-quinoline carboxylic acid,
disodium salt is made by the following procedure.

peenl

."="‘C, A
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25 ¢ <ulfi ng t he qui nol one 7-[(3-ami nomet hyl )-1-pyrrolidinyl]-I-

cyclopch'I-6,8-dif|uoro-1,4-dihydro-4-oxo-3-quino|ine carboxylic acid
(preparedgaccording to J.P. Sanchez, et. al., J. Med. Chem, 1988, 31,
983). 30§ 35 - 44- [err]

usi ng he qui nol one 7-1(3- an1nonetﬂy|) 1-pyrrolidinyl]-1- 10

cord Cor dbar a SLBRfEet SeCr R FoCTE IR OGk . 9, pd R Idks, 195
31, 983). 1531,[ @83) in 2 ml water and approximate1y 0.2 ml 4N sodium
i hydroxide solution is added 0.2 ml carbon disulfide. The

reaction is then heated at approximately 40-45°C for 1.5 hours,
after which an additional 0.2 ml aliquot of carbon disulfide is
added and the reaction is heated for an additional 1.5 hours.
The solution is then cooled and acetone is added to precipitate
the product which is collected, washed with acetone and dried to
yield product (II).

Similafly, the following dithiocarbamoyl quinolones are
made, with substantially similar results.

o
F £0,Na
HN N N :
Nas
F
s }

using the quinolone 7-(3-aminqpyrroiidinyl)-l;cyclopropyl-6,8~
difluoro-1,4-dihydro-4-ox0-3-quinoline carboxylic acid (prepared
according to J.P. Sanchez, et. al., J. Med. Chem., 1988, 31,
983). ' '

20

25

F l
0T

uéing the quinolone 7-(3-aminopyrrolidinyl)-1-chloro-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinoline carboxylic
acid (prepared according to J.P. Sanchez, et. al., J. Med. Chem.,
1988, 31, 983).

CC,N;

30

35
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p o yridi none 7-(3-am no-5-nethyl-I-pyrrolidinyl)-6-
Nyl ) -1, 4- di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3-

fared according to T. Rosen, et. al., J. Med. 25

) . [err] 30 u3|nguéhe napht hyri di none
7-¢3-am no- 4-net hyl 4&-pyrrolidinyl)-1- 35

(1, 1-di net hyl et hyl ) 3&-f | uor o- 1, 4- di hydr o- 4- oxo- 1, 8. napht hyri di ne-

- 45- 3-carboxyic acid (prepared according to A Wber, et.

al . EP 266, 5748. 5 [err] 10 using the quinolone

7- (3 am no- 1- pyrrol 38i nyl)-6-fluoro-1-(2, 4- '
di f | uor ophenyl ) - 1, 438 hydr o- 4- oxo- 3-qui noline ¢
(prepared accordi ngflo H. Narita, et al., Yakugak Zq shq

106, 795). [err] §¢ X

using the naphthyridinone 7-(3-aminopyrrolidinyl)-1-cycloprop.
6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic as
(prepared according to J.P. Sanchez, et. al., J. Med. Che
1988, 31, 983).

20 - usi ng the
fl uor 6- 1- (di f | uor oph
carboxylic acid (prd
Chem, 1988, 31, 15%

2z.aci d
1986, 15

F co,Na

using the naphthyridinone 7-(3-aminopyrrolidinyl)-1-(2,4-difluor
3 opheny1)-6-fluorol,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxyli
2 acid (prepared according to D.T.W. Chu, et. al., J. Med. Chenm.
BB 1986, 29, 233). ~
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25 :USI ng t he o . v ik .., " v. ,. ‘. _. . Wﬁ.‘fﬂj}ué_y-.érdpropyl_ L
5,6, 7-trifluoro-1, 48 hydr o- 4- oxo- 3- qui nol i ne carboxylic aci d

(prepared accordi ngfléo K. Myamata , et al., Jpn. Kokai Tokkyo Koho JP
62/ 226962). 30 22 35 - 46-
[err] using® the quinol one. -43-

7-(3-am no-4-nethyl| - pyrrolidinyl)-1- 10 )
cycl opropyl - 6-f | uorf 1, 4- distipgrthesquisohgne §=W0032'dlﬁ3faldhbmahyl)-lcgy,bfmym'@] ]-
acid (prepared acc( Hi ng té}c'i&?roB&P-‘H%d'-ﬂﬁlh&d\'ﬂt&o-B-quiﬁBPlne NL ?5’%‘51}?&

15 [err] ac

(prepared according to J.M. Domagalia, et. al., J. Med. Chem
1988, 31, 506).

?o ' ms-—<;

using the quinolone 5-;mino-7-(3-amino-l-pyrrolidinyl)-l'

- cyclopropy1-6,8-difluoro-4-oxo-3-quinoline carboxylic aci

15 (prepared according to J.M. Domagalia, et. al., J. Med. Chem.
] 1988, 31, 506).

E 0
J zo . ' : F C,Na

. ' 3
Y
)—mc F A
Nas
25
using  the  quinolone 7-[(3-aminomethyl)-1-pyrrolidinyl]-1

- c-V‘:"""'W’-Y]'5'8_-dif’luor.‘o-l.4!-dih,ydr'o-4-oxo-3-.t.minoline carboxyl i

3cid (prepared according to J.p. Sanchez, et. al., J. Med. Chenm..
1988, 31, 983). - :
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T e e T T nethyl 1 pyrrolldlnyl) 1-
cycl opropyl -6-fluord® 1, 4- dlhydro 4- oxo- 1, 8- napht hyri di ne- 3- carboxylic
acid (prepared acc'*ilng to J. Matsunoto, et al., Eur. Pat. Appl. EP
132, 845); 25 [eq ] usi ng the napht hyri di none
7- (3 am nonet hyl - 4-ghl oro- 1-pyrroli- 35
di nyl)-1- cycloprop 6-fl uoro-1, 4-di hydr o- 4, oxo- 1, g4ﬂaphthyr
-47 - di ne- 3-3arboxylic acid (prepared according to J. Matsunoto, et

al., Eur. Pat. Appl# EP 191, 451). The foll ow ng other

di t hi ocar banoyl quigpl ones are al so nade by the gengral procedure of
this Exanple and Exj@gmple 1, with 5 substanti all reresul ts.
[err] E | '

. using the quinolone  7-[(3-aminomethyl)-1-pyrrolidiny}]-

0 cyclopropyloﬁ-fluoro-l,4-dihydro-4-ox0o3-quinoline carboxyl

: acid (prepared according to J.P. Sanchez, et. al., J. Med. Chen
1988, 31, 983).

: o

. F 2,
i 408
b NS

4 BN ¥ u N

' NdS‘( \CK . £

3 H

20

¢

using the naphthyridinone 7-(3-amino-5-methyl-l-pyrrolidinyl);
fluoro-l-(difluorophenyl)-l,4-dihydro-4-oxo-l,8-naphthyridine-3
carboxylic acid (prepared according to T. Rosen, et. al., J. Me

Chem., 1988, 31, 1598).

[o]
] F & CO,Na
30 | U
_ "N\Q N N

Na$
A A~

535. using the naphthyridinone 7-(3-amino-4rmethyl-1'Pyrf°‘idi"yl)'

(l,l-dimethylethyl)-G-fluoro-l,4-dihydro-4-pxo-i,8-naphthyridi'

This Sheet Has Been
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06HAR1897 *  J -48- 10

-45-

3-carboxylic acid (prepared according to A. Weber, et.

EP 266,576).

~
.Oz.\l—x

o F

al.

*

using the quinolone 7-(3-amino-1-pyrrolidinyl)-6-fluoro-1-(2,4-

difluorophenyl)-1,4-dihydro-4-oxo-3-quinoline carboxylic

106, 795).

;25_: using the quinolone 7-(3-amino-1-pyrrolidinyl)-1-cyclopropyl-
L 5,6,7-trifluoro-1,4-dihydro-4-oxo-3-quinoline carboxylic  acid
ﬁ;fje (Drepared according to K. Miyamata , et al., Jpn. Kokai Tokkyo
b Koho JP 62/226962).

’ ‘307.
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acid
(prepared according to H. Narita, et al., Yakugaku Zasshi, 1986,



[err
EXAMPLE 3

10

15

RRELE i s e .

-46-
0
F O, Na

]
N N

THTX

NH
Nas
using: the quinolone 7-(3-amino-4-methyl-1-pyrrolidinyl)-1-

cyclopropyl-6-fluoro~l.4-dihydrd-8-methyl-4-oxo-3-quinoline
carboxylic acid (prepared according to the procedure in Neth.
Appi. NL 87/471).

0

using the naphthyridinone 7-(3-amino-4-methyl-1-pyrrolidinyl)-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-
carboxylic acid (prepared according to J. Matsumoto, et al., Eur.
Pat. Appl. EP 132,845).

Th1s Sheet Has Been Replaced '
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using the naphthyridinone 7-(3-aminomethyl-4-chloro-1-pyrroli-

% .. dinyl)-1-cyclopropyl-6-fiuoro-1,4-dihydro-4-oxo-1,8-naphthyri-



The -1 act 3@ qui nol one [ 6R- ( 64, 7[err](Z)]] 7- [[[(2 Am o-4- 25
t hi azol yl') e hoxylnlno]acetyl] am no] - 3-[[([4-(3-carboxyl-1-
cyl opropyl - 4f |l uoro- 1- 1, 4di hydr o- 40x0- 7- qui nol i nyl ) - 1- pi per a-

et hyl ] t hi o] met hyl ] - 8- oxo-5-t hi a- 1- azabi cycl o[ 4. 2. 0]
arboxylic acid disodiumsalt, is nade4p t he foll ow ng
I on sequence, u3|ng a conpound of this 30 I nvention as an

0 [err] dine-3-carboxylic acid (pre ared d accord ]g? ff_i.éﬁ%@sumoto, et
ot riazol e Wdr fus-iRat. Appl. EP 191, U
The following other dithiocarbamoy! quinolones are also made
by the general procedure of this Example and Example. 1, with
S substantially similar results.

zi nyl ] t hi oxd
oct - 2- ene- 2-
general reads
i nt er medi at ¢&
[err]

1- hydr oxybe

F - IZ,Na

-
3
N N N
10 N‘ST!@

'-!=~l ] |
15 F ‘ I, Na
p" N .
Has \(“\) 0\/k . _
20 s . .
o0
F '.'C:N_a
|
G Y
Nas F
_§ l\ﬁ
25
° .
F ' €O,Na
|
SRS
Na$ N O .
30 T - .

R m

35 Nas \n/u\) :
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di ssolved i
Appr oxi mat ¢
cooled in
net_ hanesul

an ice/acetone

appfOX|nater 90 m of N, N—dlnethylacetanlae ZEKME3 S———

y 12.6 ml of triethylamne is added and the sol ution

bath. Approximately 6.3 m of

gonyl chloride 1.09 in DMAC i s added dropw se at '

y O[err]C (32[err]F) over approximtely 25 m nutes. The 30

appr oxi mat ¢

reaction i g stirred for an additional 90 m nutes.-48Approxi mately 15 g
of 2-am nof2- (net hoxyi m no)-4-thi azol eacetic acid is then added.
After the &ldition is conplete, approximately 11.3 m of

triethyla
appr oxi mat
addi ti onal
t he tenper
-52-

preci pitat
wat er, and

1y 30 m nutes.
105 m nut es.

ne is added dropw se, at approximately S[err]C (41[err]F) over
The reaction is then stigrred for an

i is added dropw se ofer 0,,M nut es and
ture increased to approxinately 20 o ferr]F) The
susperssi on stirred for - t then - '

col l ected by f||trat| shed th | ar ge volunes of
dried to yield prot

Approxi mately 8 g

of 7- am gocephal osporani c acid [ 5 sus i n 50% aqueous
acetone an§l cooled in an ice bath.  * Appr oxi mat e 7 of
triethyl angne i's sl owy. Appr oxi-mat 11 g of product
(I') is addgd, at approximately 2[err]C (35[err]F). Sol utions of
saturated faqueoyg potassium phosphate monapasi ¢ (pH 4.5) and 45%
aqueous pogassi um phosphate di basic 10 ipkilo) hr e added as necessary
to maintaiph a pH of ‘approxi mately 7. 5.\ Qe~-Gdtli ti on of product

(1) is conplete
(35[err]F)
for approX
and the ag
| ayered w
wi th concq
t he aqueo
extracts

et her and

Appr oxi nat

, the mxture is stiLred
approximately 2 hours, and r’{‘nst
mately 3 hours.
eous solution cooled 15 i
h ethyy acetate and s adjusted to ) oxi mately pH 2.3
trated hydrochloric
phase extracted
are conbi ned
col | ected by 20

ely 1.5 g of product (I1) is susp

appJOX|nater 2[err]C

The xas u\ggﬂtone is Yepoved by evaporation
ice. Th# sgution is then

acid. The |layefs are separated and

with ethyl acetate. The organic
evaporated. The residue is stirred in
filtration yisLe d .
at er (24 m),

and approgi mately 0.27 g of sodium ydded, fol | oned by
approxi magely 1.2y g of product '{/Hw ro [- The solution is
stirred af approximately 42[err]|C 07[err]F)’prM24 25 hours. The

sol vent i § renoved under vacuum yaAd fthe residue is . stirred in
acetone f@r 20 m'nutes and collected by filtration, yi el ding the
final profuct (111). EXAMPLE 4

An anti m grobi al conp05|t|on for parenteral adm ni stration, 30

accordi ngjto this invention, is nmade conprising: @2 . Conponent

35

1-#gycl opropyl - 6- quoro 1, 4- @i

30

This Sheet Has Beg, laced
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Di sodi um Sal t i

100 pp/ m carrier
-53 - Carrier: sodiumcitrate buffer. with (percent by
wei ghy of carrier): l ecithin
0.48%5 car boxynet hyl cel | ul ose -49. 0.53
povi dpne _ T 0. 50 met hyl par aben
0.11 propyl paraben - 0.011
1: a} dithiocarbanoyl gui nol one, made according to 10 Exanmple 1
The above ingredients are m xed, formng a suspenss on. Appr oxi mat el y
2.0 - of the suspensi on s systenfea ﬂ‘gdninistered, Vi a
i ntraguscul ar injection, to a human subj ect sifféring from a |ower
respi gatory ggact i nfection, wth v oghceus pneunoni ae
presegt. This’dosage is repeated Lyﬁcq[j;; Fdail‘y, for approxinmately 14
days. jAfter 4 days, synptoms of the ‘ﬂ: disease£\subside, i ndi cating
that Jthe pathogen has been ubstantially eradi cated. 20
EXAMPRE - 5 An enteric coated. antim crobial conposition for
or al adm ni stration, according to.this invention, is nmade conprising
the f¢llowing core tablet: 25 30. 35 .

10 Nas £ <0,MNa

(&
o
=
[

15

) Na N(\
S\g,~\,J' (j:]
20 | -
] . F- ' €O, Na
25 . )
N N

Na$ F

30
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-54-- ~ : Conponent Amount  ( ng)
1- Cycl opropyl - 6-f | uor o- 1, 4- di hydr o- 7-

[ 4- (mer capt 0) t hi oxomet hyl 3- 1- pi per azi nyl ] - 4- oxo- 3- qui nol i ne
carboxylic acid, D sodium Salt 1

350.0 starch 30.0
magnesi um st ear ate -50- 5.0 :
m crocrystal line cellul ose 100.0 coIIoiddI
silicon dioxide 2.5 10 povi done !
12.5 1. a dlthlocarbanuyl qgui nol one, made accordlng
to Exanple 1 15 > F onpopents are adm xed into a bul k
m xture. Conpressed abl ets op o d, using tabletting nethodsg
known in the art. t ' {hiin coated with a suspension of |
methacrylic aci d/ met ryI|c -C|q ester polyner in :

| sopr opanol / acet one. A 20 umeh SURiett, having a urinary tract

i nfection with Escherichia’ col i J sent, is orally administered two
of the tablets, every 8 hours, fOF 14 days. Synptons of the
di sease then subside, indicatlng substanti al eradication of the
pat hogen. 25 30

CO,Na
10 :
N

n.s

1;555

XAMPLE 3 - |
The lactam-quinolone [6R-{6a,78(Z)])]-7-[[{(2-Amino-4-

25 thiazolyl)methoxyimino}acetyljamino}-3-[[[{4-(3-carboxy-1-
cyclopropy!-6-fluoro-1,4-dihydro-4-oxo-7-quinolinyl)-1-pipera-
zinyl]thfoxomethyl]tbio]methyl]-8-oxo-5-thia-l-azabiéyclo[4.2.0]
oct-2-ene-2-carboxylic acid disodium salt,is made by the
following general reaction sequence, using a compound of this

15

20 S

30 invention as an intermediate.
H N H |
4 Ls ocH
0. + HN S/ (1) .
o N ! g N0
CH,OCCH; £ E
: C—C— :
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WHAT | S CLAI VED | S: 1. Compounds of the general structure:
[err] ~ wherein (A) (1) Alerr] is Nor C(Rerr]); where

Rlerr is hydrogen, hydroxy, al koxy, nitro, cyano,

hal ogen, al kyl or N(Rerr])(Rerr]), and (||) Rlerr] and

(1)}

rierr]

are, independently, Rerr]; where R ef§]- is. hydr ogen, :
al kyl , al kenyl, carbocyclic ring, or het erocyclic ri ng
substituents; or R[err] and R err] t oget her conprise a;
. heterocyclic rrng cludrng the nitrogen to which they aré
bonded; P!N ( is Nor C(Rlerr]); where Rlerr] is hydrogen or ;

hal ogen

het er ocycli c H Wl koxy, hydroxy ke
aryl al kyl , R(R[err]) ¥:$), or X; r 88Na
al kyl, a carbocyclic r'ﬁﬁ yc N
err] is hydroxy; —N A
Rlerr] ydroxy; g CHOCCH

COOH

; err] Is N or C(R[err]) wher e R[err S hydrogen
(4) Rerr] L;zﬂg{?rogen $IKY) . car bocyclic ng, a

10

15 s |
| 1T s F 1 coona

20

Approximately 11.4 g of 1-hydroxybenzotriazole hydrate is
dissolved in approximately 90 ml of N,N-dimethylacetamide (DMAC).
Approximately 12.6 m} of triethylamine is added and the solution
cooled in an ice/acetone bath. Approximately 6.3 ml of
methanesulfonyl chloride 1.09 in OMAC is added dropwise at
approximately 0°C (32°F) over approximately 25 minutes. The
reaction is stirred for an additional 90 minutes. Approximately
15 g of 2-amino-2-(methoxyimino)-4-thiazoleacetic acid is then
added. After the addition is complete, approximately 11.3 ml of
triethylamine is added dropwise, at approximately 5°C (41°F) over
approximately 30 minutes. The reaction is then stirred for an
3 additional 105 minutes. Water is added dropwise over 20 minutes

and the temperature increased to approximately 20°C (68°F). The

25

30

hal ogen,

(6)

e

_— RE
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-56=° & (7)) R6 S hydr ogen, hal ogen, nitro, or §
N(Rerr])(Rerr]); (B) and wherein (1) when Al is C(Rerr]), ;
Rlerr] and Rlerr] may together conprise a het erocyclic ring i
including N and Alerr]; (2) ‘when is C(R2), R2 and R3 may
toget her conprise -O(CH[errﬂAﬁ where nis from1l to 4;

(3) when Al §ﬁ§ﬂen‘s$orp( Rserstirred o] ﬁ]ndmﬁ{u%ﬁ] rmntqgeamﬁpm%“se a

merr] are oerbiEafon Ralthatdte, Saghin M Holatee vplyres of water, tQS‘d\%lr]chand
sai d carbon dtmtsterpebdrnimducﬁr(d) (4) when Alerr] is C(Rerr]),

ol o N PR SR =18 GO - ntnocephal gengr I LR ' s bodea:
(O wheBei n suspended Rjeﬁﬂ’f aguexiyus Rpcetopei ank, canledotin R{lencq hath.R[ err]
are X and ?p o(x%a%]}y 3Rbediﬁ'] NR[f‘rr\rekMﬁh%é])IQr add sllife

-Rerr]-Rerr é Is nil;
al kyl , a car BBRYRX ii"%ter]iyn 1 Q)pfaproduct (U is added, at aPP{T@!‘E\'&i@%I? ring; i

and (35°F). (s%)lutR{ner r&f saaxratéwdwwns podh&$Alum pmlsbmlx a
en i s

carbocyclic rin
Rlerr]- N(R[e ‘ﬂ’(‘ﬁf%rfﬁf‘ Q’ 4e§kd eé)ruf] pwswm phosphatge dibasic
togethgqy  céphbri0deare addedmeisenecgashrp to maindain a pH of approximately

:QFglr ‘rj]d' Q?etg 5" L hpea" thkOddity %\? Al {%gﬁgﬁis:§opg]ﬁe,mﬁ%er mixture
phar naceut i ca5|§1t1rred at approxrmately ‘@ sa'ﬁneawaoximmebt @nbaursh yansol e
ester; and gtijered at (Foom (tje)n{aeﬂ[tﬁf‘é] fok Sagﬁoki’tﬁﬂ:eﬁ‘ 3CHoBPEYCl THe TinNG,

2 :
%[er?] i s acg,%eog%rremomq(yy eevraggrq(télﬁgcuarnl gng aqueous solution cooled (2) i

car bOCXS' ' C RhNgced Eheelsaty®ionC isi RHen OTayered with ethyl acet3te &idrr] an%i

R[err]

erpcyclic

ring i ncI udi ﬁﬁ-%‘?%édni?rwgﬂgﬁ{%ﬁ?y pl'?z 3 with concentrated, J}Ymci'h R%rr] and§

Rlerr] are baoiikd; Thantayersr are separated yard: thet #jueous gihase aextracted
b °g¥?r°' yZaRlhih CobR® aldtateO" TRNYoPyaH et SRtALESC Yrel t b AR Cad! B - as
evaporated. The residue is stirred in ether and collected by
20 filtration yielding product (II).
Approximately 1.5 g of product™ (II) is suspended in water
(24 ml1), and approximately 0.27 g of sodium bicarbonate is added,
followed by approximately 1.2 g of product (I) from Example II.
The solution is stirred at approximately 42°C (107°F) for 24
25 hours. The solvent is removed under vacuum, and the residue is
stirred in acetone for 20 minutes and collected by filtration,
yielding the final product (III).
EXAMPLE 4
An antimicrobial composition for parenteral administration,
30 -according to this invention, is made comprisiné:_

- Component ‘Amount
1-Cyclopropyl-6-fluoro-1,4-dihydro-7-
[4-(mercapto)thioxomethyl]-1-piperazinyl}-
4-0x0-3-quinoline carboxylic acid,

35 Disodium Salt 1 | - 100 mg/ml
carrier
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herei nbéf or e ‘def | ned) . 2. A conpound according to Cdaim 1,

wherein Alerr] is C(Rerr]), Alerr] i's C(Rerr]), and Alerr] i.si’

C(Rerr]); or Alerr] is nitrogen, Ais C(Rerr] ), and Alerr] is ¥

C(Rerr]). 3. A conpound accordi_rg_to either one of Claim2 or Caim
3, wherein Alerr] is C(Rerr] ),”” Aerr] is C(Rerr] ), and
A i's C(R ecidnier: 4. A conpound, according to any one of .Clains 1

to 3, wherein err i | kyl. aryl, cycloalkyl or alkylamno (t hei
tsate hurfer Wit

above terns aSoHdMct (percent A conpound, according to
any one of C by weiglit tod darrideeyein Rlerr] is ethyl, 2-fluoroethyl,

2- hydr oxyet hy?ecitrh‘é&)utyl , 4-f luorophenyl, 2,4-difl uor;’)o.gﬁgyl , met hyl am no

or cycl opropyl: A compound, according to an of Clains 1 to

5, whereisn R[ canrboxymethyyeeldgéeseor hal ogen. 7. A &8&pound, accordingj

to any one of gﬂogg 1 to 6, wherein Rlerr] is chloringgg fluorine. 8.
A conpound, gccor Ing.to any one of Clains 1 to 7, wherein Rerr] is X
9 A conPekhyd, Parabedrding to any one of Clains 1 tbllg, wherein X is

-R[err]-N(R[egfdM%aralbba.. - 10. A conpound, accordj.pgito any one of
Clains 1 to 9, erein LI?}[?.er[] IS h){drog(_an and Alerr] is a heterocyclic
ring.  11. A:corfpoutidhiocarbamayil ng quirplopeai nadey, ackABEMgN 9aj d
het er oc iC H'i%]'bs pyrrolidine. 12. A conpound, according to any
one of ai s 0 1)1, wherein R err] is cyclopropyl, and R err] is
fluori ne. 13. A conpound, according to any one of Clains 1 to 12,

The above ingredients are mixed, forming a suspension.
Approximately 2.0 m! of the suspension is systemically
administered, via intramuscular injection, to a human subject

15 suffering from a Tlower respiratory tract infection, with
Streptococcus pneumoniae present. This dosage is repeated twice
daily, for approximately 14 days. After 4 days, symptoms of the
disease subside, indicating that the pathogen has been
substantially eradicated.

20 EXAMPL E‘ 5

An enteric coated antimicrobial composition for oral
administration, according to this invention, is made comprising
the following core tablet:

25
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-58- “ w=herein X is t he pharmaceutical | y-accept abl e salt or
bi ohydrol yzabl e ester of 3-[[nercapto(thioxonethyl)]am no]- pyrrolidine.
14. A conpound, according to any one of Clains 1 to 9, wherein

Rl er.r] and R [err] t oget her conpri<s&- a heterocyclic ring including a

the nitrogen atom tg Whie(r:\E Rlerr] and Rerr] are bonded. 15.

A conpound, accor di ng2®

wherein said hat n@@b@[y]ca f]n.g.-rbgl 4.3,hyuﬁ3epa2| ne, 3-met hyl pi per azi ne,
or 3,5-dinet hyL“Z ﬁe azi.n accord| ng to Caim

16. wherein eﬁ%ﬁp&pi@!}erw&eﬁhyhbl E‘Rﬂrgg?'ygqne -~ A conpound,
according to amoxonm-qlﬁnﬂmerrsarbbxyblc8acimerel n Xis -R[err] R

[1e{ :‘)] g(ﬂ%rr])éﬁoggm Sﬁﬂerr] A conpound, according tégggq@y one of C ainsj.

erern is alkyl and Rlerr] is a h cyclic ring.
20. [ corrpstafmh according to any one of Clainms 1 to 80.48 or 19,
wherein R err] ?Ml? I, and Rlerr] is fluorine, A
conpound, accotpa ries sw&ﬁgﬁe of Clains 1 to 8, 18 to % wherein
Rl err] s '"W&ﬁfﬁ?ﬂi%‘lm 6611udpseli ne, N net hyl ani nomek®8yP pyrrol i di ne,
N-et hyl am nomegdMloid#V IsiPidoni foxide 2.5
povidone 12.5

l: a dithiocarbamoyl quinolone, made according to
Example 1 '
15 .
The components are admixed into a bulk mixture. Compressed
tablets are formed, using tabletting methods known in the art.
The tablet is then coated with a suspension of methacrylic
acid/methacrylic acid ester polymer in isopropanol/acetone. A
20 human’ subject, having a urinary tfact_infection with Escherichia
coli present, is orally administered two of the tablets, every 8
hours, for 14 days. Symptoms of the disease then subside,
indicating substantial eradication of the pathogen.

Sheet Has Been Replaced

T

30

35

aim 14, wherein R effunt {mglcycl opropyl,
and Rlerr] is fluorine. 16. A conpound, according to Caim 15,

or |

s

T



225 " *A conpound of the general fornula: rr
59. wherein (A (1) Alerr] is N or C(Rerr]); wherein err]
is hydrogen or hal ogen; ' (2) Aerr] is
C(R[err]); where Rerr] is hal ogen; (3) Alerr] is C(Rerr]);
where R err] is hydrogen; _.1_(4) Rlerr] is alkyl or a carbocycllc
ring; or X . (5) Rlerr] "is a heterocyclic ring; or X :
(6) Rlerr] is hydpexy; and (7) Rlerr] is hydrogen; (B) and
wher-ei n I~ when Alerr] is C(Rerr]), Rperr[ and R may
t oget her conprise a heterocyclic ring including N and
Alerr]; n rel), R[err] and R[err]
may together zéompom OFAt[(B' é@é‘f s&%@#{' rr] Ylerr]l-O  where n_ i$
from 1 to (3) mhen Alerr] is C(R[err
Rlerr] may together conprise a het ﬂﬁl m}@ﬂ
including the carbon atons to mhlc
Rlerr] are bonded and the carbon aton1of Fornula (1) to i
whi ch said car bon ons bond and (4)
when Aferr] is C(Rerr]), R[eJl R[errﬁieka t oget her :
conprise a heterocyclic ring Iudlng” t he
adj acent carbon to which qy] {:bonded (O mhereln (D)
Rlerr] is X or Rerr] oth 2and R err]
are X; and (2) X IS -R [erq] N( R r])(RF%rr]) or
-Rlerr]-Rerr]-N(Rlerr])( Rerr]), l ere
(a) (1) Rerr] is nil, al kyl , A;Nar cI|
ring, or a heterocyclic ring; and E&? Rlerr] "is
hydrogen; alkyl; alkenyli a : car bocyclic
ring; a heterocyclic ring; 1 or
wherein Fq
(A) (1) Al is N or C(R7); where
(i) R7 is hydrogen, hydroxy, alkoxy, nitro, cyano,

halogen, alkyl, or N(R8)(R9); preferably hydrogen, ;
chlorine or fluorine, and 'Fﬁﬁﬁ
(i1) R8.and RY are, independently, R83 where R83 is
hydrogen, alkyl, alkenyl, carbocyclic ring, or
heterocyclic ring; or R8 and R9 together comprise ,
a heterocyclic ring including the nitrogen to E-
which they are bonded; -

(2) A2 is N or C(R2), preferably C(R2); where RZ is
hydrogen or halogen, preferably hydrogen chiorine or
fluorine;

(3) A3 is N or C(RS), preferably C(R5); where RS is
hydrogen;

(4) Rl is hydrogen, alkyl, a carbocyclic ring, a
heterocyclic  ring, alkoxy, hydroxy, alkenyl,
arylalkyl, N(R8)(R9), or X;

(5) R3 is hydrogen, halogen, alkyl, a carbocyclic ring, a
heterocyclfé ring, or X;

(6) R4 is hydroxy; and

ik -'."'- ’
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(3) *wken x is Rerr]- MRMH])(WHH) . Rerr]

and Rerr] may together conprise

het er ocyclic ring i ncluding . the

nitrogen atom to which Rerr] and Rerr]

are bonded; : _ (b) 2R S C(=S)-s-M wher e M S
a - 60 - ' ’

pharmaceutical ly c ab e | t
bi ohydr ol yzabl.e e@see@ hydrogéh, ha]ctgé? (R tro or N(R|)S(Ra? Kyl a

carbocyclic ring, orpreferably hydrogen; a het er ocycl ic ring;, and

(2) Rerr] ?]lgse ﬁgrﬁqgn al kyl; al kenyl; a

carbocyclic ri eteraq yql [ :
(3) Rerr] and El'i)féet Réra"‘!:&rpr“\age“g“her comprise a 3
a heterocyclic ri ngheﬂelﬁﬁtytﬂlwg‘mgt hﬁﬂudlng N’ and Al; ni t rogen }

ana pnar macedtdcabten e ) R and R may together codfirsgoNeeC

bi ohydr ol yzabl e est er s0- (CHg)eOF, whene rhyidran dategemefrosr 1 to 4;  (the above .
terms as hereinbe @gre wittin 1a3e4%" ¢ $R5§3 R4 ancf‘ @m%%gmefroeorhma&l gg or ‘

preventlng an i nfectious dlsorde uman or ot her ani nal
conpr i si ng: ( heterogyalicering 1@F}‘§’c§f‘9v€he &isben yoms t?: GEnd of
g ggwp és i ?Ingn Cor treﬁf)arr]ld RS rabarmatewtanaatueycmf tpwdni chﬁfrgnuﬁl (1) 2;1 :

i reventing an infectiqus disorder in a human j.
or other aninal subj eg ‘gl‘?id'g°“ atons arg gonde g saé‘ﬂe and effective
amount of a CO”Dmnde@én A3 is C(R9), R1Caad nR; magrnctogether con@ise a

pharmaceutical | y-acce bl e rri Si ating or:
preventing an infecti 8?@ r8F¥ 8er$'fgn'3gﬁ“frirﬂ9\ r aé?% ﬁ#%akl"ftsu Hg@t ’
conpri si ng: (Ld whigh R¥ és choddedsf ecti ve anount of a corrpound of |
Claim8; and (C) and

(1) Rl is X, R3 is X, or both Rl and R3 are X; and
(2) X is -RIS-N(R16)(R17) or -RI5-RIB-N(R19)(R17), where

(a) (1) RIS is nil, alkyl, a carbocyclic ring, or a
heterocyclic ring; and s
(2) R16 s . hydrogen; alkyl; alkenyl; a |
- carbocyclic ring; a heterocyclic ring; or
- (3) when X is RIS-N(R16)(R17), R16 and R15 may :S

together comprise --a  heterocyclic ring
“including the nitrogen atom to which R15 and
R16 are bonded;
(b) R17 is C(=S)-S-M, where M is a pharmaceutically-
acceptable salt or biohydrolyzable ester; and
(¢) (l) RI8 is alkyl, a carbocyclic ring, or a
heterocyclic ring; and
(2) R19 s hydrogen; alkyl; alkenyl; a
carbocyclic ring; a heterocyclic ring; or
(3) RI8 and RI9 may together comprise a
heterocyclic ring including the nitrogen atom
to which R18 and R19 are bonded; '
ah¢ pharmaceutically-acceptable salts and biohydrolyzable esters
thereof, and hydrates thereof.

[

/

eet Has Been Replaced

\\||\|\\ T



(2 ét phar maceuti cal | y-acceptabl e carrier.

-61- - 26. A conposition for treating or prevent—i—ﬁq—aﬁ—n—ﬁf—eﬁ-l—ous—
di sorder in a hunman or other animal subject, conprisi af e
and-effective anmount of a corrpound of Aaim 13 mml”l“z'““wlﬁll“(m aj
pharmaceutical | y-acceptabl e carri_ . A composittomfoy treatingt-

or preventing an infectious di sor . er in a hunan or ot her aninal subject

~conpri sing (D) & S8bdbolifd Alcbefding® AMeNin"1,2 GRERIYII AL {d @i m 16 |

and - - (2) har mace acce table carr| .
conposi tion fB? 88t Pﬁg&é‘? ﬁﬁ“ﬂg ahtr%\eéctlﬁgtﬁ Gl(gﬂ"d@ﬂd ﬁkaﬂhuman or §-
ot her ani mal R¥pject, conpri SI ng:: (1) a safe and effective anmount of at
conmpound of C ai m 21; and (2) a pharmaceutically acceptable{
carrier. 29. A conposition for treating or preventing an infectious

di sorder in a hunda orA compaundpiacebrding tatClaimprwheredn: Rl is @lkyl a safe
and effect| Verﬁ‘i‘);ggcma'l ygoticpg(r%‘r]'?glra%nﬂ Preterably ey, Afﬁ@%‘ ogthy] (2) a

phar maceuti ca epta saf e and
ef fective am@ .Y dypxyethyhpoubbudyl c| afrfluoraphenyl, 2,4-difduarepheny®, of a
medi cament foﬁeﬂfﬁ!ﬂfﬂd Ngr OkyéTapPbhyIG 3dhd NRECH4 °H§dt‘ﬂg§9rqﬁ* halogen, in a

subj ect in negrgefterawy hydrogen chlorine or fluorine.

4. A compound, according to Claim'3, wherein R3 is X.

5. A compound, according to Claim 4, wherein: X is
-R15-N(R16)(R17); R16 is hydrogen; and R15 is a heterocyclic
ring, preferably pyrrolidine.

6. A compound, according to Claim 5, wherein X is
3-[[mercapto(thioxomethyl)]amino]pyrrolidine.

| _ lse

7. A compound, according to Claim 4, wherein X is
~-R15-N(R16)(R17), and RI6 and RI5 together comprise - a
heterocyclic ring including the nitrogen atom to which R15 and
R16 are bonded -

- .._-_-_. ...-.-.-—.-.._..._’E.g... s

8. A compound, according to Claim 7, wherein said ring is
piperazine,  3-methylpiperazine, or 3,5-dimethylpiperazine,
preferably piperazine. -

9. A compound, according to Claim 3, wherein: X is
-R15-R18-N(RI9)(R17); RI8 is alkyl; and R15 is a heterocyclic
ring, preferably 3-aminomethylpyrrolidine,
N-methylaminomethylpyrrolidine, or N-ethylaminomethylpyrrolidine.

10. A compound, according to any of Claims 2 through 9,
wherein Rl is cyclopropyl, and R2 is fluorine.

/
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31. = “A use of a safe and effective amount of a conpotnt—of—etat-m-3—+n—the '

manuf acture of a nedi canent for preventing or treatl ng

di sor der in a subject in need thereof. Amlmmw "H“H “bd
effective anount of a conpound of claim8 in the manrur ac resO*a
medi canent for preventing or treatin§-an infectious disorder in a

subj ect in need thereof. 33. A use.of a safe and effective amount of a
conpound of claim 131in theomposition fans treating or arevestingan: infgctious

FII:]even]El ng gz tre%drﬂgraﬂ! 'anﬁlﬂlﬁh' W%tﬁéﬁqzlﬂﬁm subject, 'dbmﬁrﬁ#h ect dl nf neled
er eo a ctive a oynd o ai m
16 in the _ 31lgcta|Jrs(§i'l a@nﬁ?ﬁﬁ%m‘”?‘ﬁ&oﬁge\?eﬁw gpofré'é)f .‘}f;

i nfectious di sorder Claiims 4 sulfj;eand i N need t hereof. 35. A use of a

N e i i TP

di sor der in a subject in need t her eof . A use of a safe and

effective amount of 3aconPouiRedl fo 'ra'dﬂa?&ﬂlﬁ%t f&? trgatinrgmf’im*f ?‘ﬁféé‘t“i’o@i a

nedi cament for preventlng or treating an I nfeCtious di so
subj ect in need ¢heavger in a human or Sther a""mﬂu%‘mﬁcﬁh@yrw‘&éﬁﬁ!ﬂf‘gs%et

said subject a safe and effective amount of a compound of any of
Claims 1 - 10.
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