EP 0 215 660 Bl Description This invention-relates to substituted

bri dged- di,azabi cycl oal kyl qui nol one carboxylic acids and acid derivatives
t hereof and anti bacterial conposkP D@1is68®mBEai ni ng said conpounds. 5

Since the introduction of nalidixic acid,

1,4-dih% ro-1-et hyl - 4- oxo- 7-nmet hyl - 1, 8- naphthyrldlne 3-carbox- ylic acid,
in 19630e8eMOYPR | der abl e nunber of patents and SC|ent|f|c papers have been

I[:))l;rt)leim?hed 1%;[% congmugd;g?k;w a reI at ed FF@"“%‘Qr‘H’H‘P ne[ ﬁgﬁxﬂance Agst r;ale: ﬁn
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norf | oxacl K Augxo-

qui nol i ne- F% car boxyT 1 ¢ nau‘{’c}lﬁat Europeaér%ogeastcgﬂ satﬂhggc{ "on 78362 di scl oses |

ci propl oxacin. 1-cycl opropyl -1, 4-

di hydr o- 4- oxo- 6- f | uor o- 7- pi peg azi nqu| ‘o [ e 3-carboxylic acid, and

Eur opean patent publication 5 - /%6 el (?sgg simlar

pi per azi noqui nolines wherein a thj rd w connects the carbon at positions
.

1 and 8 of the quinolone group. cl oal kane hydr oqui nol i ne and
benzoxazi ne carboxylic acids frg $€d i n Japanese Patent Publications
59219293, 59204194, 59201495, 591374811 60023381 and 60023382. EP- A-106489
di sgloses certain 7-substituted napht hyidine -, quinoline- and
benzoxazi ne- 3-carboxylic acids as anti bacterial agents. The 7-substituent
is selected fromvarious_ nitrogen- contalnlngaheterocycllc 30 groups.
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al kyl ;  A’igp-Ads4derdibelosesOéertiin 7% ubs%tufsetnhm:aub& 1TRkiRdih (Endd Benzbxabihe SEARRARY |
p- hydr O %didRNE ahkibdtorid! -agéhitd) TR 2Ristitueh §& sefdcted frot Gridus infirogbn-containing heterocyclic
br i dgedpRigsz EPiacE017aadissydisclobddSionie B slibstiutedC RpRBlyridin{ Ngliktined laAd! Derokizing t3-ng  Of
56 2 cﬁﬁxﬂuc%&ﬁs WideirBihe 7-substituent may be a bridged azabicycloalkyl or diazabicycloalkyl group.

The above references all disclose antibacterial activity for their compounds.

In accordance with the invention, antibacterial compounds are provided having the formula I
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or a pharmaceutically acceptable acid addition salt thereof, wherein
R! is hydrogen, a pharmaceutically acceptable cation, or (C1-Cg)alkyl;
Ais CH, CF, CClor N;
Y is methoxy, N-methylamino, p-fluorophenyl, p-hydroxyphenyl or p-aminophenyl; and
50 R? is a bridged-diazabicycloalkyl substituent selected from the group consisting of



[err] 20° - ‘N 25 whereinnis 2 or 3; mis 1 or 2;
and Q is hydrogen, [err]al kyl, 30 [err]al koxy-carbonyl .or '

[err]al kyl - carbanoyl ; or wherei n iEP Q25688081 above, [err] is hydrogen, a
pharmaceutically acceptable cation, or [err]Jalkyl; Ais CH CF, CC or N Y
is [err]alkyl, [err]hal oal kyl, cyclopropyl or vinyl; or Ais carbon and is
taken together with Y and the carbon and nitrogen to which A and Y are
attached to 35 forma six-nmenbered ring whi ch'may cont ai n oxygen and which
may have attached theret which is nethyl §r_nethylene; and R2is a

bri dgeoL— di azabi cycl oal Huent sel ed 1, 4-di azabi cycl o-
' A3, 1] n 1ény)
. Lerr] Qf " Q

[3.2.2]hon-4-yl, 1,4-

1, 4-di azabi cycl o[ 4. 2.

Q50 wherein Qis hy r]al kyl, [lerr]al kowy-carbonyl or

[ err]al kyl car banoyl ; in formul a™~Na#fOve, [err] is hydrogen, a
phar mageutical |y acceptablje cation, or [err]alfkyl; Ais CH Y is [err]alkyl
or cyclopropyl; and 55 QR g‘s 3, 8-di azabi c@cl o[ 8. 2. 1] oct - 3-yI,

8- net hyl - 3, 8-di azabi cycl o[{3. 2. %] oct-3-yl, (1S,[4S)-2, 5-diazabicyclo- [2.2.1
] hept-2-yl, (1 S, 4S)-5-netlhyl -2, 5-di azabi cycl N[ 2.2.1 ] hept-2-yl,

2,5-di azabicyclo[2.2. 2] -g®-2-yl, or 5-
met hyl #2, 5- di azabi cycl mr{ﬁ§2dfn t he invention

include tricyclic co ds whefein Ais nd A and Y are 3 EP
0216650 Bl taken togef hetCHyXhlthe carbo ;Egen to which they are
respectively attached Yo fprmajfive or silx nenbered ring which may contain
oxygen. The oxygen nay e‘gr esght at any il ab position in the ring but
is preflerably attached to M “The tricyclic co unds of formula I wherein

R (i's methylene preferably havg the methyl ene groug on the carbon attached
to\t”ne qui noline nitrogen atonT Preferably, conpoumnds (1) 5 wherein A and Y
are taken together have a formula: 102

25
wherein
nis2or3;
mis 1 or 2; and
Q is hydrogen, {(C1-Cz)alkyl,
30 (C1-Cg)alkoxy-carbonyl or (C1-Cg)alkyl-carbamoyl; or wherein in formula | above,
R! is hydrogen, a pharmaceutically acceptable cation, or {C;-Cs )atkytl;
Ais CH, CF, CClor N;
Y is (C1-Ca)alkyl, (C1-Cs)haloalkyl, cyclopropy) or vinyl; or
. A is carbon and is taken together with Y and the carbon and nitrogen to which A and Y are attached to
\—/ 35 form a six-membered ring which may contain oxygen and which may have attached thereto R' which is
methyl or methylens; and A2 is a bridged-diazabicycloalkyl substituent selected from 1,4-diazabicyclo-
{3.2.2Inon-4-yl, 1,4-diazabicyclo[3.3.1]non-4-yl, 1,4-diazabicyclo[4.2.2]-dec-4-yl,

4 ! | {
k/ N\ N N
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s0 wherasin Q is hydrogen, (C1-Cs)alkyl, (C1-Ce)alkoxy-carbony! or {C1-Cg-)alkylcarbamoyl; or
wherein, in formula [ above,
R! is hydrogen, a pharmaceutically acceptable cation, or (C1-Cg)atkyl;
AisCH; .
Y is (C1-Ca)alkyl or cyclopropyl; and
55 R? is 3,8-diazabicyclo[3.2.1Joct-3-yl, 8-methyl-3,8-diazabicyclo[3.2.1Joct-3-yl, (15,48)-2,5-diazabicyclo-
[2.2.1]hept-2-yl, (1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Jhept-2-yl, 2,5-diazabicycio[2.2.2}-oct-2-yl, or 5-
methyl-2,5-diazabicyclo[2.2.2]oct-2-yl.
The compounds of the invention include tricyclic compounds wherein A is carbon and A and Y are

3



[err] 20 wherein Xis [err] or O, gis O'or 1 and Zis [err] or C= [err].
Preferred .conpounds of the invention are those of fornmula | wherein [err]
i s hydrogen or a pharmaceuti- ccERQ23&6800Btbl e cati on such as sodi um or
potassium Oher preferred conpounds (1) are those mherein Y is ethyl.

Specrfrc preferred conmpounds are as folloms l-ethyl -6-fluoro-1
, 4-di hy g [carborpang 'ﬂ?&fﬂ foyey V2'°l" opROEvoly . todore. &five o §&1 | ne
C arb oxy r(ljm T“’E For@ai ?"M oz*yga e)pfese tlat any available position in the ring
gt o %% g@@&f%?f%%%'a R otounes 0
1 vrn I- yc

% gm% F%S? a""‘car?‘f)oxylrc acid, 30
1 vrnyI 6 quoro 1, 4 drhydro 7-(1, 4- drazabrcyclo [ 3. 2. 2] non-4-yl) 4- oxo- 3-qu
i nol i ne carboxylic acid, 0

10- (1, 4-di azabi cycl o[ 3. 2. 2Fnon- 4.yl ) - 94 Iuomméh%mﬂhyl 7- 0xo- 2, 3-di hydro(7H
)-pyrpdo[ 1, 2, 3-del -1 4- benzdyg BNAZ caNOXYIT c acid, 1

-cycl opropyl -6-fluoro-1, 4-di h (1, 4- ¢hi azabi cycl o[ 3. 2. 2] non- 4-yl ) - 4- oxo
- 3-qui nol i ne carboxylic achd,

1- (2-fl uoroethyl)-6- quorB-1,4--- ydroN#<( 8- net hyl - 3, 8- di azabi cycl o[ 3. 2.
]oct-3-yl)-4-o0xo0-3-quinoline cat- 35 Hoxylic acid,

1- cyaé opropyl - 6-fl uoro-1, 4- drhydxo 7- (Z 5- drazabrcyclo[z 2.1

] hept - 2-yl ) - 4- oxo- 3- qui nol i ne car¥ox c acid, 1 -cyclopropyl-6-fluoro-1
,4-@Lhydro-7-(8-nethy|-3,8-diaza5¢§y¥§p[3.2.l ] oct - 3-yl ) - 4- oxo- 3- qui nol i ne
carbox- yllc acid, 1

-ethyl -6 8- di f | uor o- 1,4-di hydro-7-(1 drazabrcyclo[S 2 2]non 4-yl)-4-oxo-3
- qul 8 wrﬁéelfbémgxrpcq Qg1 aerbZis Gt GHGH ki 8

4 di hygr & 5 o ppTBpa a1 em°fmu'9r' )rha@/ i b S EArP &7 7 parmeceut

Car oxy ql lo catron suc ium 'or potassium.

1 rret hyl a éﬁprgfefr?% P82 dﬁmm%egmefei?i'sem(f' azabi cycl o] 3. 2. 2] non- 4-yl) - 4- ox

I unds
e I o*‘r‘?r %3-‘3% Fthe oty p-dezpbieyciols2jogt Sy oo Siquinaling | capoggle

yl)-4- OXO %tﬂ}l%—ﬂﬁ ﬂﬁduﬁﬁobﬁ(wldlaﬁa bREbSS. 2Q%n4@|)-4-oxo-3-qumorme carboxylic acid,
1-ethyl - ‘1tJi m—mror%-&d*\yh%dﬂ(ﬁ-m gf éihb?:?y@l 2 fobiByf1)4-oxe-3-quinoline carboxylic
] hept - 2a4d,) - 4- oxo- 3- qui nol i ne carboxy ic acid. In one enbodi nent, the
CoNpP@sINds 164nyk8iucioR\ediydRFY-( 2 dRzabidfcid-[8 L Luni-#9)-4-iorBetuinoline carboxi aE:iﬂr r] or a
phar mac e ut10g¢ad-tiyzabicyeR[3 22N oR-431)-0dudsislinethil-7e0ao-2,3-dihgdre(TH)-pyidop [23+de)- B8 | S
hy dr 0g ebenzaxagiecs-caeoeyit bad)| | y 4
1-cyclopropyl-8-fluoro-1,4-dihydro-7-(1,4-diazabicyclof3.2.2]non-4-yl)-4-ox0-3-quinoline carboxylic acid,
1-(2-fluorosthyl)-8-fluoro-1,4-dihydro-7-(8-methy!-3,8-diazabicyclof3.2.1Joct-3-yl)-4-oxo-3-quinoline  car-
s boxylic acid,
1-cyclopropyl-8-fluoro-1,4-dihydro-7-(2,5-diazabicyclo[2.2.1]hept-2-yl)-4-0x0-3-quinoline carboxylic acid,
1-cyclopropyl-8-fluoro-1,4-dihydro-7-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-yl)-4-oxo-3-quinoline carbox-

o

ylic acid,
1-ethyl-8,8-difluoro-1,4-dihydro-7-(1,4-diazabicyclo[3.2.2Jnon-4-yl)-4-oxo-3-quincline carboxylic acid,
‘0 1-(4-flucrophenyl)-6-fluoro-1,4-dihydro-7-(1,4-diazabicyclo[3.2.2]non-4-yl)-4-ox0-3-quinoline  carboxylic
\./ acid,

1-methylamino-6-fluoro-1,4-dihydro-7-(1,4-diazabicyclo[3.2.2]non-4-yl)-4-ox0-3-quinoline carboxylic acid,
1-(2-fluoroethyl)-6,8-difluoro-1,4-dihydro-7-(1,4-diazabicyclo[3.2.2]non-4-yl)-4-0xo0-3-quinoline  carboxylic
acid, and
46 1-ethyl-8-fluoro-1,4-dihydro-7-(2,5-diazabicyclo-[2.2.1]hept-2-yl)-4-ox0-3-quinoline carboxylic acid.
In one embodiment, the compounds of the invention have the following formula:

50
OQJIA

55

or a pharmaceutically acceptable acid addtion salt thereof, wherein R® is hydrogen, a pharmaceutically
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EP 0 215°650 Bl acceptable cation, or [errjalkyl; Ais CH CF, CC or N

[err] is methoxy, N-nethylam no, p-fluorophenyl, p-hydroxyphenyl or

p- am nophenyl; or A is carbon and BP0 218650 Btoget her with Y and the carbon
and nitrogen to which A and Y are attached to 5 forma six nenbered ring
whi ch may contai n oxygen, and which may have attached thereto [err] which
i s nmet hyl a"&?%@;ﬂ“e‘?\' 1‘%?9?3!‘\'[ err] is a bridged-di azabi cycl oal kyl

subst i tuent e8°'f°lfb'm t he group consistin of 10 15[err] wherein 30

g e A e s
| k
hi < offoo mg%fg g 'E%?gg"k’m‘é?"é' Crafich e AP EFTU Rere Bighs 3

or N, and flu n p- hydr oxyphenyl
O aor ol T SRRl R Bt i e B4R 5

F [err] 45 CH2 50 wherein [err] is CH2 or 0, and
[err] ks CH2, or C = [err The above two prbferred cl asses of conpounds
may have a group [err] Ch\ls selected f - et hyl -

3, 8- di azabi cycl o[ 3. 2. ¥ oct - 3-y¢ , 4-di @9 c)yc o[ 3. 2. 2] - non- 4-yI ;

9- met hyl - 3, 9- di azabi c cI ]non 3-vyl " abi cyclo[4.2.1 ] non-3-yl;
2, 5-di azabi cycl o-[ 2. 2. ? -P-yl; 9-nejhyl - 3- - di azabicyclo[3.3.1
]-non-%yl; 2,5-diaza 2.1]he|p - L

5- met hyl - 2, 5- di azabi cycl o 2.2.1 | hept - 2-yl; , 4-di azabicyclo-[3.3.1

] noRcA4-yl; 55 5-nethyl -2, p-di azabi cycl o[ 2. 2.¢] oct-2-yl; and
2, 5-di azabi cycl o[ 2. 2. 2] oct-2-yl. Specific preferred conpounds are
1- met hoxy- 6- f | uor o- 7- (8- net hyl - 3, 8- di azabi cyclo[3 2.1]oct-3-yl)-1, 4-
dI hydr & 4- oxo- 3- qui nol i neN carboxylic aci

2] on- W’)n 1, 4-

't hoxy- 6-fl uoro-7-
di S:;rﬂro 4- oxo- 3- qui noljo '
1- et hoxy- 6- f | uor o- 7- (}2, E(Cghéa bi cyclo[2 2. 1] he ‘2 yl-1,4- 5 EP 0 215
650 Bl,di hydro-4-oxo- '
-rrethoxy 6-fl uoro-7-(
1, 4- di hydr o0- 4- oxo- 3- qui noli ne car boxylic aci @]
1- nmet hoxy-6-fl uoro-7-(1, 4-di azabi cycl o[ 3. 3. 1] -non-yl ) -1, 4-
wherein
30 mis1or2
nis2or 3; and
Q is hydrogsn, (C1-Ca)alkyl,
(C1-Ce)alkoxy-carbonyl or {C1-Cs)alkyl-carbamoyl.
Preferred compounds within this embodiment have the formula IA wherein RS is hydrogen, A is CH, CF,
N\ ss or N, and Y! is methoxy, N-methylamino, p-flucrophenyl, p-hydroxyphenyl or p-aminophenyl.
Other preferred compounds have the formula

N21] hept - 2-yl ) -

45

41
N\

s0 wherein X' is CHz or O, and Z' is CHz, or C=CHa.

The above two preferred classes of compounds may have a group R* which is selected from 8-methyl-
3,8-diazabicyclo[3.2.1]oct-3-yl; 1'.4-diazabicyclof3.2.2}-non-4-yl; 9-methyl-3,8-diazabicycio[4.2.1Inon-3-yl;
3,9-diazabicyclo[4.2.1]non-3-yl; 2,5-diazabicyclo-[2.2.1]hept-2-y]; 9-methyl-3-,9-diazabicyclo[3.3.1}-non-3-yl;
2,5-diazabicyclo[2.2.1]helpt-2-yl; 5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl; 1,4-diazabicyclo-[3.3.1]non-4-yl;

s5 5-methyl-2,5-diazabicyciof2.2.2]oct-2-yl; and 2,5-diazabicyclo]2.2.2]oct-2-yl.

Specific preforred compounds are 1-methoxy-8-fluoro-7-(8-methyl-3,8-diazabicyclo[3.2.1]oct-3-yl)-1,4-
dihydro-4-oxo-3-quinoline  carboxylic acid, 1-methoxy-8-fluoro-7-(1,4-diazabicyclo{3.2.2lnon-4-yi}-1,4-
dihydro-4-oxo-3-quinolone carboxylic acid, 1-methoxy-8-fluoro-7-(2,5-diazabicyclof2.2.1]hept-2-yl-1,4-
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di hydr o- 4- oxo- 3- qui not i ne carboxylic acid,:-

1- met hoxy- 6-fl uoro-7-(5-net hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct-2-yl) -

1, 4- di hydr o- 4- oxo- 3- qui nol i ne  cEP beigseB1aci d,

1- nethoxy 6-fluoro-7-(2,5-diazabicyclo[2.2.2]oct-2-yl)-1,4- 6

di hydr o-4- oxo- 3- qui nol i ne carboxylic acid, 1-(p- quorophenyI -6-fluoro-7-(1
, 4-di az éBY@W&@@"EPrF@WDWJ"SI d-ﬂ '@PI"WWFOOZ Moty -28-garebienclol?- 1-herbexl| i c

acid, 1% !ﬂﬁﬁ%ﬂ%ﬁmgﬂﬂlﬁwﬁﬁﬁ byt
h ept - 2- th ‘1'4’ x :Myﬁ -6-fl y 25 | cyclo[ Zloct-z-yl)-
1-(p-f| !a—l,d -ﬁy iqofl rca Icyc(o[22 2Joct-2-yi)-1,4-
5 5%—4—3 Bc a:yclo[332]non-4-yl)-1 4-
] non-%- J; "8% i hen % cySop2I
1Aéphf|d § > ‘g‘%w r§-4-ox -3 (?:?ne car ?’gﬁéﬁ‘yl azz-dzza icyélo yI
A (:o ?‘/I 5. x % ; é +J4:Q s a 1~(p-ﬂuorophenyl)-B-ﬂuoro-?-(5-methyl-2 -5~
Ry A -2 i e arboxylic_acid, . 1-(p-fluorophenyl)-6-fluoro-7-(2,5-
di azapi Gksameydor22 SdsY 1?4&' tﬂﬁ e ccé?Bﬁzylig Qi G e b o e MO

acid, 1y Ybie.ak Qf-ﬁyl {%ﬁﬁﬂoz&‘)é 34 -quinoline carboxylic acid, 1-methylamino-6-fluoro-7-(5-

di azabl yreln2E- 2cihiieyRiort-2)1 inbpt2: i1k dity o Beofo- 825 noinel] dhrBkylich Geid; A1-Retynifo-@Ci .
1- met hy heoms-7+(1;46didzhisy 616{3 31 [nbn-4-pip1-[Aytihy dro5 4-0b-3guinoline yeatbokylic Acid, {-Mmepfianinosd-) - 1

, 4- di hy duopo-7+{5ermeahyB2,5rdiaabicydive] 2.2 oty idaditydrod:oxd-3-quiddind ardaboxye  acid, 1-

f | uorie- hefhlaminats-flaunds7-(2)6edisaptiteySof2, R Aloct-24y il 4)diiydrod-ode-Brguinatire chrboxylie &idjui nol i ne
car boxyl i dn amiher enibodimentythecampour@s of the invention have the formula:

fl uQre- 7- (5- et hyl - 2, 5- di azabi cydo-[ 2. 2. 2] oct - 2-yl ) - 1, 4- di hydr o- 4- oxo- 3- qu
nol i ne carboxylic agi d, - 15

net hyl am no- 6-f | uoro-7- (2, 5- dlgzabé6£§$o[2 2,2]oct-2-yl)-1, 4-di hydr o- 4- oxo-
3 quﬁﬁollne carboxylic a - gnot ner enbodlnent t he conpounds of the

ention have the fornul O [err] or, axmharnaceutlcally

ac tabl e acid addition j th®reof, wherein RS is hydr ogen, a
pharmaceutical Iy accep aNion, or [err]alkyl; Ais CH CF, CO or N
[err]gis [err]alkyl, Perr]halod kyl, cyclopropyl or 30 vinyl; or Ais
carbon and is taken t oget her with [err] and the carbon and nitrogen to

which A and [err] are attached to forma six-nenbered ring which may

cont ai N oP¥ pEGMaclitaildcedbtdbiYaclibatRiner sdrChsshr, [wHBleMl P ik Wdrbgerd BRbrrhdvestRAY| OF
met hy| eagoptasislcatién, bSCACKkkyll A8 CH) GF7 801 o WEV20RCCh jalRp 161-CReRakyl SPbIRSSpICor T OM
t he gb OVIRyICENS isSdaibidl) afdf islialkén @Bgataa:bmy\elaa& theZcarbbh @i ditrdfen to which A and Y2 are

1, 4- di azmdaheii6 lfiddm [aZixdnehjbaret ridg Which rhayleothain Dayyer wed wrfich.nahy hpebeattached Yhereto RET I |
wher ei nwhich & rhetigd ogmsthyignes andef®liy la, brifigadidiazdblcpolaatkgiasubstitugrit seipcted from the group
[err]al Icgdssﬁugboinlmydiazabiwcb[w}?mwwb 1 drdingabicyeiond 3. 1nen-AyL J.410iadabivyciof4.2.8)dexcd-f | C
conpounas of formula IB are 1-ethyl-6-fluoro-1,4-dihydro-7-(1, 4-
;dlézéblcyclo[3 2. 2] non-4-yl) - 4-oxo- 3- qU|noI|necarboxyI|c aci d,

1-ethyl -6-fluoro-1, 4-di hydro-7-(1, 4- 50 dlazablcyclq[S 3.1

] non-4-yl) - 4-oxo-3- quinagl i necar boxyl i c aci d, 1ngethyl-6,8-difluoro-1
, 4- di hydro-7- (1, A/’dlazabicycl 2. n- 4- yﬁa I nol i necar boxylic
aC|d 1-vinyl -fluoro-A ,4- |hydro 74 (1, 4- A
dla(£$|cyclo[3 ) yl)-440 ufl nol i necarpoxyl¥ cid,

cycl opr opyl ,4-di h met hyl - 3L9- di icyclo[4.2.1

] non-3-yl)-1, 4-di hyd¥
10-(1, 4- dlazablcycld
[3.2.&] non-4-yl)-9- fQ uor o- 3- net hyl €7- oxo- 2, 3- di hydr o- ?7H) pyrido[1, 2, 3-de] -
1, 4- benzoxazi ne- 6- car boxylic acid. 55 I n yet another enbodinent, the
COFYDOUI’ldlﬁerﬂfn 0 e hjydiopRR (0T )aIRN.E (C 1UR)akedy | cavkiomd o QCI¥04-Ralkyléarbamoyl. In a specific
embodiment, R® is hydrogen. Specific compounds of formula 1B are 1-ethyl-6-fluoro-1,4-dihydro-7-(1,4-

-4-oxo-3-qui7ol necar boxylic d%id, and -

diazabicyclo[3.2.2]non-4-yl)-4-oxo-3-quinolinecarboxylic acid, 1-ethyl-6-fluoro-1,4-dihydro-7-(1,4-
s0 diazabicyclo[3.3.1]non-4-yl)-4-oxo-3-quinolinecarboxylic acid, 1-ethyl-6,8-difluoro-1,4-dihydro-7-(1 4~
diazabicyclo{3.2.2]non-4-yl)-4-oxo-3-quinolinecarboxylic acid, 1-vinyl-6-fluoro-~1,4-dihydro-7-(1,4-

diazabicyclo[3.2.2]non-4-yl)-4-oxo-3-quinolinecarboxylic acid, 1-cyclopropyl-6-fiuoro-1,4-dihydro-7-(8-methyl-

3,9-diazabicyclo[4.2.1]non-3-yl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, and 10-(1,4-diazabicyclo-

[3.2.2]non-4-yl)-9-fluoro-3-methyl-7-oxo-2,3-dihydro-(7H)-pyrido[1,2,3-de}-1,4-benzoxazine-8-carboxylic acid.
55 in yet another embodiment, the compounds of the invention have the foliowing formula:
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[err] 10 or a pharnaceutically acceptable aC|d addition salt thereof,
wherein R7 is hydrogen, a pharnac@Epo 2td 659 Biccept abl e cation, or [err]

al kyl; [err]is [err] alkyl or cyclopropyl; and [err]is

8- net hyl.- 3, 8-di azabicyclo [3.2.11 oct-3-yl, (1 S,4S)-2,5 - diazabicyclo
[2.2.1] hept-2-yl, or (1S, 49)-5-nefhyl-2,5-di azabicyclo[2.2.1 ] hept- 15
2-yl. In nore specific enpodi nents, [erQiisRhydrogen and/or [err] is ethyl
or cyclopropyl. Preferred cogpote
1- ethyl 6-fl uoro-1, 4-di hydro
hept - 2- yI] 4- 0xo- 3- qui nol i ne ylic acid,

1-ethyl -6-fl uoro-1, 4-di hydrd- ¥ wet hyl - 2, 5- dlazablcyclo
[2.2.2]oct-2-yl)-4-0x0-gBinoline car- boxyllc aci d,

1- et hyl - 6-fl uor o- 1, 4- di hydr o- 7- (3, §3di azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 4- oxo0- 3-qu’
I nol i ng, carboxyllc acid, 1-cyclopropyl-B-fluoro-1,4
dihydro-7-(8-nethy|-3,8-diazabicycl0[3.2.1]oct-3-yl)-4-oxo-3-quinoIine car -
20 boxyl érCa piaiehceutically acceptable acid addition salt thereof, wherein R? is hydrogen, a pharmaceutically

1- cycl oprspeptab-dationl 6-(C1 4€4)ialkylcYen-(Cr- [ChSalid/Bdr-cyciSprapy R aicR* @)&methyi-3,8-dladebicyclo
hept - 2- y| [8:241 ast-0~y| (1ISH#8)-2, 51 edigzabityolo\[2.2.1] hagti2ey), or (18,48)-5-methyl-2,5-dlezabicyclof2.2.1] hept-

1- cycl o1 Dyyih -m@rel $pacificosnibodimeits s hydfogeR afid/ar iY2 lsaelthytar clatopropyl. Preferred compounds

[ 2. 2. 2] oc¥e 2=sffyhe-tuowgxigh-dinyduei7rit) BidRls-methyl-2.5diagebicyciei?. 1, hept-2-yl}-4-oxo-3-quinoline car-

1- CW opr epylic - &ids | 1catybe-fluom-Tgh- focf-{§-methyl-2,5-diazabicyclo [222]oct-2-yl)-4-oxo-qumolme car-

(5- net hyI b°2Y“5 GF'&z a?tﬁt fiugpopt odibyec (3, E'ﬁwa}@l%'%%ﬂsﬂ auimﬁwwm"'@ar%@swﬁq c

S) - 5- et hyl - 2, 5 ql azabi cycl o[ 2. 2. 1]

acid, and® o “° 1 lﬁ'ﬁ‘ﬂ’@ii‘(ﬁmﬂM‘? z ;;g 2. molme car-

[3. 2. 1f°oclf°"’§' c| _cyl -1 81’ $7g7§-§ ‘6’ 22 Echept- 4
ofqternm('aq & 8 Pl f @i‘?%%%lq ? f’Tﬁres
resultin e

have a cﬂ:';: {T‘Ydo aroc u°r°t' 4S'd'l o he brazag A Bh x° rogen
atom g;orrpo dn In%nﬁgnjn Hav c%nSrQ'rfﬁéwaEiﬁbtﬁ‘rf i srbllireS RENRAG it OM
whi ch 'S’ el Jf‘%tepegi@%hf iy o R R bk u&&ﬂﬂmﬁeﬁﬁiﬁwﬁm

These st efrfahs OPRANS thHaBlroléh AHE I CBRPSREs Wv’ihbrefnﬁzﬁs"@ﬂ&e alcfirdRcshir atthd SdriShiaftmh | N
‘accor dancniohi & Nalghb a6 A ﬂhrdsuammi friking eR2 16hfe GAINGIBAY i3 Phose fstefdbBmbrd \reyt bed N
i ncl ude rdveigieited with Xéfereies tE.RGn® Blirdtatidh in &0dttdnGe with@anb&y acthéntiBtuleNTHelbdMPounds
phar masee udt tte aiverttionjacisdel racem: miktanes ardliopticakisgpdesst naceut i cal |y accept abl e
carrier or TUhd imentiondmibdes planmeeeuical cdmpdsidors @omprising al pharmégeutidllyosiccéptabiercamiar
ant i bact earidilbdnt amf & @ompouad afitharformuldnd IANIBr orelCdo tan catibacteniuiy sifdctivenanount. The
pr ef er abl pharmvacauticah compositions verefengbly i contein ther elbave repebifica pdfegrer: cinfl | spegifice preferrest]
coppaoundscompeunds.| ed Description of the Invention The conpounds (1) of the
|n t?son may be prepared by reacting a conpound of the fornmula Il: 40
[err] 50 D °heforrru|a[err] or derivatives thereof
wherein [er A an re as defi dabo in connection with fornula I,
and ral 1e i wswngﬁ%?ﬁg ey e Berprapprae B roptf g comprun it e fray e
perforged with or without a solvent, preferably at elevated tenperature,
and for a tine sufficient to subst‘antlally conpl ete the reaction. The
reaction is pref er abl nce of an acid acceptor such
as an inorganic or orga Y an. al kali netal or Ikalrne earth
nmetal 55 carbonate or bi a tertiary am ne sut
triethy am ne, pyriding/sg e~The solvents for this reaction are
solvents which are pon-reactive uflder the reaction conditions such as
acetonitrile, tet rah}?d'rofuran et janol , chl orof orm di nethyl sul f oxi de
(DVBO), dinethyl formam de, pyridine,

s0 with a compound of the formula R?H or derivatives thereof wherein R', R2, A, and Y are as defined above in
connaction with formula |, and Hal is halogen such as fluoro, chloro or bromo.

The reaction may be performed with or without a solvent, preferably at elevated temperature, and for a
time sufficient to substantially complete the reaction. The reaction is preferably carried out in the presence
of an acid acceptor such as an inorganic or organic base, e.g. an alkali metal or alkaline earth metal

s§5 carbonate or bicarbonate or a tertiary amine such as triethylamine, pyridine or picoline.

The solvents for this reaction are solvents which are non-reactive under the reaction conditions such as
acetonitrile, tetrahydrofuran, ethanol, chloroform, dimethylsulfoxide (DMSO), dimethylformamide, pyridine,
water, or mixtures thereof.



water, or mixtures thereof. 7 EP 0 215 650 Bl The reaction tenperature
usual |y ranges from about 20 C to about [err]. The starting materials of
formula 11 are known in the art,ERO0Q15880 Biscl osed in Australian Patent
107300, and U.S. Patents 4,382,892 and 4, 416,884. The starting materials of
formul a- [err have the foIIowr nore specific fornuLae 5 [err] 20 wherein
Q m n a ‘ﬁléﬂyffg@ﬁ?@m‘m@"%rf’p'elﬁm&‘@fcf ormulas |11 to VI
are et he Do et aﬁa?sd’é"ﬁ'ﬂiedt"bwsﬁﬂ% Patent 188300, bed
|nthe [11) wherein m
and n, are eac o%matar'r?cf Q"%"'ané h\?quﬁesFE’r’”E'ﬂa'Peeaspg“ng&B’f’ﬁﬁ to Reaction Schene
| from glutaric acid. F| rst, dibronoglutarate diethylester is fornmed by
treatment of glutaric acid with thi onyl chloride, renoval of excess
reagent, treatnentBwi th brom ne and @uenching with exgess ethanol in

accordance with thé nethod described®n Og. Syn., Cotl. Vol. Ill, 623
(1955y. The di br d.r'%s:;er is reacted {Q with anhy oMis methylamne in a
seal ed autocl gfe at [e Hrzh toI ne to. e ani goest er accordance

with U S Patent No. 39745}5 i s phenyl) is obtained
i (@)zat on to imde 5
e 7- en-' | {derivative of
eachoeqlé ' Muction with
sodi um bi s(2- nethoxyet hoxy)al unin (nrrde (Red Al') talytic
debsnzyl ation withipal | adi um on car bdn in acidic so n‘at hanol affords the
desired product. O@rrpound (1) wherei @R is derived f@om. conpound (I11)
wherein n and mare one and Qis hydrogen may be obtained by the sequence
descr’? bed in Reactkgg Schene 11 startit‘ﬂg wi th the dibgonodiester 2 of

The dies 2 is reacted benzyl am ne (3 equivalents) in
refH'/uxr ng toluene to give N benzyl-2,4- 55 dicarboethoxy azetidine 7. After
catal ytic renoval of, the benzyl group, e,g. with 10% Pd -carbon (Pd/ C)
catal,yst to 8, benzamide 9 is formed on reaction with about one equival ent
of benzyl ami ne and gyclized to inide 10 heating to about 200-[err] for
about 48 hours. ter™we pathon with ) und 11, reaction with

et hyl chl or of or e provi des 2C& banat ich s deBenzyl ated by catal ytic
hydr ogenat i on (CH..)
30
| I N
~— N /
s VI VIl

wherein Q, m, n and p are as defined above.
The compounds of formulas 1l to VIl are either known or may be made by methods analogous to those
‘o described in the prior art from known starting materials.

- Compound (ilf) wherein m and n are each one and Q is methyl is prepared according to Reaction
Scheme | from glutaric acid. First, dibromoglutarate diethylester is formed by treatment of glutaric acid with
thionyl chloride, removal of excess reagent, freatment with bromine and quenching with excess ethanol in
accordance with the method described in Org. Syn., Coll. Vol. Hil, 623 (1855). The dibromodiester is reacted

45 with anhydrous methylamine in a sealed autoclave at 80° C in toluene to give aminoester 3 in accordance
with U.S. Patent No. 3,947,445. Monobenzamide 4 (Ph is phenyl) is obtained by reaction with benzylamine
in refluxing xylenes. Cyclization to imide 5 is by heating to 200-210° C for about 48 hours. The 7-benzy}
derivative of compound (il wherein m and n are each one is obtained on reduction with sodium bis(2-
methoxyethoxy)aluminum hydride (Red-Al). Catalytic debenzylation with palladium on carbon in acidic

s0 methanol affords the desired product.

Compound (i) wherein R2 is derived from compound (It} wherein n and m are one and Q is hydrogen
may be obtained by the sequence described in Reaction Scheme |l starting with the dibromodiester g of
Scheme |.

The diester 2 is reacted with benzylamine (3 equivalents) in refluxing toluene to give N-benzyl-2,4-

s5 dicarboethoxy azetidine 7. After catalytic removal of the benzyl group, e.g. with 10% Pd -carbon (Pd/C)
catalyst fo 8, benzamide 9 is formed on reaction with about one equivalent of benzylamine and cyclized to
imide 10 by heating to about 200-210° C for about 48 hours. After reduction with Red-Al to compound 11,
reaction with ethylchioroformate provides carbamate _13 which is debenzylated by catalytic hydrogenation



EP 0 2157650 Bl with 10% Pd-C to 13. Internediate 13 is reacted with

conmpound (L1) wherein [err]is hydrogen and A and Y are as defined above In

connecti on with conpounds of 'formEmoR15850eBt eacti on product |s hydrol yzed

under standard conditions in aqueous acid or base to renove the

et hoxycar bonyl oup and provide conpound (1) wherein [err] (S

3, 7- di azaMite J2% '@'2‘31'0 wgr_%w%m.cmwmmwhq%ﬂdw@ Q‘ij‘a"dj"\ and YThe
B ity SemAopnsis ot (e L The weagiinn PEAduCt i 'B{H@'Vfﬁda'r"@'l

corrpounds“'gl%"’9\?“‘@?‘5‘?"!’1e jreop P °86ﬁ?5’oﬂﬂ %mg?u
d { 31 nd
gg hege | | ( :gcoré}pouncé (@szere ﬁga% 5%:@ gom éﬁlarﬁ )(Em n an m Arg ';' a?c? H ?s hydr tand_|3
[ ERR] 41"6 standar dlgp&\cement reactuan 'fhl )

CH3 45 50 meBvignay bo pIsEYIE LSRN0 RERRIT dh O

wherein [err]is hydrogen and A and Y are as defr ned before in connection
wi th conmpound (I). The forned product i s debenzyl ated by catal ytic
hydroggpation with e.g. 10 ound (1) wherein R2 is

3, 7-di azabi cycgol.& 1. 1] heptyl @rmal d hydecg ﬂtfar_m;c acid
provi des the 55 ?\.es%ﬁmg’ ound V\/n;e 2 Conpounds
(rrr) and (IV) wherein nis 2 and mis 1 are desc |bed In U K. Pat ent No.
937.183. Conpounds (lI1l1) wherein nis 3 and mis are Bescribed In J.

Amer. Ghem Soc., 75, 935 (1953). Conpound (II1) wher2in nis 1, mis 2 and
Qis nethyl, 8- nethyl-3,8-diazabicyclo[4.1.1 Jctane, may be 10 EP 0 215

650 \B
o
i
2 EtOSC CO,Et —) Et0,C _ c\N _Ph_,
" , H
N N
25 CH, . CH,
3 4
30 . ‘Ph Ph
asg—— .
0 1'« ) | 1(
U ——my III
N N
© i ]
s s
45
50
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prepared'by t he nethod of Reaction Schenme 1111 by starting with commercially
available pinelic acid diethylester 15. The ester 15 is treated wth
l'ithium diisopropylanmne in tetrEBPPR2158808% to gi ve the dianion which is
quenched 'wi th about 2 equival ents of phenyl sel eniumchloride. The forned

di sel eni.de is oxidized with netachl oroperbenzoic acid and heated to form
the ‘di enoate 16. A double M cha'l aoo|t|on of 5 nonoethylanne results in
azetidine 17. Ketone 18 : RAEPRRLRBNN cyclization of 17 with

pot assium t - utOX|de In fﬁﬁerature Xxinme 19 is formed on
reaction wt oo ai i ne | M aquedds sodi um brearonat e and rear r anged

w th hot sulfurlc acid to lactam 2@ The desired conpound 21 fornms on
reduction with Iithiun1a|uninun1h§g:ide [err] Compound (lI) wherein R2 Is
derived from conpound (I11) where #s 1, mis 2 and Qis hydrogen Is 10
formed on reacting benzyl am ne rather®than nononet hyl am ne with conpound 16
In Scigenme 111. Proceed- ing as inqSchene |11,

8- benzyl - 3, 8-dl azabi cycl o[ 4. 1. 1] oetane |Is formed which is coupl ed with
compound (11) and then debenzyl ated by catal ytic hydrogenation, as before.

Conmpound ( erein nis ¢s 2 and Qis methyl,
3-net hyl - b?) WWJH 2? octane, |s prepareg as In Scheme |1
ged |1 a [

reactsng 16 with Renzy¥am ne instead nonet hyl ne and weaghi ng
N-benzyl 15 substi TETIMY20 mn?ﬁéﬁgn [ presence of
sodi\wn hydri de and g net hyl f or mam de bef or & redycti on |l actam wi th
l'i thi umal um num hydride. Debenzylation by ceagal ytic hydrogenation provides
the desired conpound. Gpnpound (1) wherein [emr] is derived from conpound
(I\O Bherein nis 1, mTs 2 and Qis hydrogen is Brepared by reacting

Qh?n120 which is N—benzyl substituted as descri bed above with |ithium

| ur'num hydride in tetretaydrofuran (PhF). The second®hy am no group in the
conpound is reacted th et hyl ch- A#0rof ormate inlaﬁ'inert solvent with
pyridine to provide carbamate 22 ferr] 30 On stamdard debenzyl ation, the
formed secondary MR i s @eact edNwi th conpound, M |) and the resulting
internedi ate h ea\éﬁ wve the final product
of formula | whgrein R2 | s derffved fr@gm conpogind (I V). Compound (I11)

i - : f r dm~eeagperci al | y

_ eme |V. Tropinone Is
reacted with hydr OxM¥<&mn ne in sotNurfi bi car bonat formthe correspondi ng
oxime which is rearﬁhnged with hol sulfuric acid{to | actam 24 and 46 50 56

EP 0 215 650 Bl Reactionk®chene 111 il 0,E¢
\4s ' i2
H
N
” N\ F
B 7
. — I
o ’>l | m
' N N
CO.Et
- 2
N
13 14
Et0,C

§0

compound (Il) wherein R! is hydrogen and A and Y are as defined before in connection with compound ().
The formed product is debenzylated by catalytic hydrogenation with e.g. 10% Pd-C to give compound (i)
wherein R? is 3,7-diazabicyclo[3.1.1]Jheptyl. Reaction with formaldehyde and formic acid provides the
§6 corresponding compound (I) wherein Q is methyl.
Compounds (lil) and (IV) wherein n is 2 and m is 1 are described in U.K. Patent No. 937,183,
Compounds {llI) wherein nis 3 and m is 1 are described in J. Amer. Chem. Soc., 75, 975 {1953).
Compound (lil) wherein n is 1, m is 2 and Q is methyl,8-methyi-3,8-diazabicyclo[4.1.1]octane, may be

10



[EhR] N'Reaction Scheme IV O [err] 45 reduced with [err] in THF at refl ux
tenperature to form 25. Reaction Schene V shows the preparation of a

derivtive of conpound (I11) wher EmM0R215:680 B1 are each 2. The known conpound
26, 2,6-cycloheptadienone, J. Og. Chem, 44, 4285 (1979), is reacted with
benzyl am ne to formthe bridged bicyclic ketone 27. The standard Beckmann
rearr angdl s anﬁ”S'ﬁ?" ?"H“"PR)!" &y, ptpdding (‘!"“h&‘?‘ﬂ“?“éﬂ'ﬂl*’t"@'aﬁ"ﬂ pimalie apid 28
which is Sh

|| pmige . te|gge the diamon
[4. 2. 1] ny |qw % niph lori ‘%
d or M °‘1‘° Wﬁ? P
\(/:Ers’q?)(r):mg t- g;p i@io ine lgetowg 8 ls o%is y ka; n§ cliz% “KI V)
ereln Qa0
React i oNgo) f ' ,g,ma ﬁfs r}%t yI ed |eeI| de
and sodi umdaaﬁgwnel o) wﬁbr&?lvﬁz fs%ivaa % tms wnla.aratnam 3R ié’\bh&fh 'Isshyﬁl%géhci
Wi th [8r folmddon kbictingf behBAamine rhtfdy R W&oﬁﬁ {6 1A ScrbRRAA. IFRREe@DOVE

to form iag@Bin"therde M; db@zﬂbmwww iubmaamrmeasn FeCToupRrwithaMBound (11)
connect i mtmntdab&{eméd Ky taflyityarogdnation speed 29 (anal ogous to conpound 11)
may be reacomgount t(iN) ehdigih @his ar af ier2nandeq tisombthyl, TosthylS8akudabivgcialal.tpoceing, is t he
benzyl gprepated asrDSchem it rdstting 16 kith Ben2yildmitebiOstdall otmormingthylamitieyahd depetngtN-lmenzyhnd

t he r esububstingecclactuo a0 dithr etbyiiedidenin tithe presenre oh dodiui fydridgoang dimethylfdrpamide, beiare
formed ofedépjien dl%lagam\mteﬂﬂwm minus\ hydridey Bebenaylstiancyragtirticihydrogenationireevidlesy m
and_n ar the degired compaend() i s hydr ogen. Corrpounds (111) and (1V) wherein mis
2, n Is 3 Seprend §) wheminBls dgjve 'nyP (0@ wherelp arig & M s Zand Q) {3 hypregen) i
Schenes P'?pa“\? byiqacling &ﬁ&“éﬂé’“&%dﬁ/@ bﬂﬂz!'c‘!“ ityled ag Jpgcrbed abpyewith lithum | '““’“

2¢éll e Boptahygret 79 groupdip jhe gompAynd is, yeactsd, with
ga{f { : on'OSEHRHRINgn IU" Pﬁhefﬁ]"yrfg’eé%p' P?'é%?c‘ia'fbﬁ'ﬁ ?gég ene VI

2 co ZEt '

[

'\Ph

On standard debenzylation, the formed secondary amine is reacted with compound (if) and the resulting
intermediate hydrolyzed in aqueous acid or base {0 give the final product of formula | wherein R? is derived
from compound (IV).

Compound (lll) wherein m and n are 2 and Q is methyl is prepared from commercially available
. 40 tropinone 23 as outlined in Reaction Scheme IV. Tropinone is reacted with hydroxylamine in sodium
o bicarbonate to form the corresponding oxime which is rearranged with hot sulfuric acid to lactam 24 and

\.Jss

11



[err] Compounds (V) wherein nis 1 and Q i-s hydrogen nay be nade as
described in U S. Patent No. 55 3,947,445 and J. O g. Chem, 31, 1059
(1966).. CGonmpounds (1) wherein [ &Pg2tse8rBived from conpound (V) wherein n
is 1 and Qi's nethyl may be prepared by standard nethylation with formc
acid and paraf or mal dehyde (Eschweiler-C ark) of corresponding conpounds (1)

wherein Qis hydrogen. Methqds faqr EreBari ng Egrrpounds (V) whereinnis 2
and Q is hydrogen or nethyl EP 0 215 650 Bl

Het er ocycl EtO wwcmzsﬂ) Trm-_cs nmei hods. mego gtused for
prepgring co er ein M d=p$ pi nelic
acid as the starting material. Corrpound (VI) wherein n is 1 and p is O,

1, 3-dl azabi cycl o[ 2. 151 ]hexane, - may be prepared L6om1l- .

benzyl - 3- ani no-azetidi ne 32, descrjbed in. Ct@m~ Pharm Bull., 22, 1490
(1974). as shown | tion 5 Scheme VII. Mamne 33 is fornmed on '
cat ahytic hyt@ QW% on C ¢T09%Npf 32. The 1, 3-bridge forns
wi th 30% aqueous f or mAl déhy accor dirmg?t of t b gner'&l—m\,ocedures di scl osed
in Aust. J. Chem, 20, M1643 (1967). Conpouk{d (B wherein n and p are each
one may be prepared frdmthe known conmpound YT azyl nethanol 34 in Reaction
Schene VIII. Pyrazine §H 3Is catal ytically reduced wth e.g. [err]catal yst
to 235 2- 10 hydroxynet hiﬁ.')o pi per azi ne 35 aﬁ 3cribed in U S Patent
3,281,423. Ring closure conmpound VI Is onpl i shed by chlorination with
t hi\aryl chl oride and heatr ng w th .aqueous  sodi um hydr oxi de. Conpound (VI)
wherein nis 2 and s, O (1,3-diazabicyclo(2.2.1 hgptane) may be prepared
fromcomercially a'r abl e N benzgpyrr | i done- 37 §y reductive am nation
Wi t h®benzyl ani ne g# odr um bor o ' q)o 1, 3-di 3-am nopyrrolidine
fene VII | React i on Sch?rrﬁl Il [err] EP
Reegtio Scheme X. The pyrrolidine is debenzyl ated

bef ore, [ closure of 39 is

02T% 650 Bl outl i

effegted with aque or mal deh § 2 compound . (VN
l i { .
CH, CHq C§3
19 20 2
30
Reaction S¢heme IV
0 0 B§H H
. o
\.4;5 \ N
L
N N N
" | | r
o CH3 CI-I3 C53~
23 24 25
45

reduced with LiAlH, in THF at reflux temperature to form 25.
Reaction Scheme V shows the preparation of a derivative of compound (lil) wherein m and n are each
2. The known compound 26, 2,6-cycloheptadienone, J. Org. Chem., 44, 4285 (1979), is reacted with
benzylamine to form the bridged bicyclic ketone 27. The standard Beckmann rearrangement via the oxime
s0 in hot sulfuric acid results in lactam 28 which is reduced with LiAlHs in THF to 9-benzyl-3,9-diazabicyclo-
[4.2.1)nonane 29. On reaction with comound (ll) and debenzylation as described above, compound (1) is .
formed wherein R? is derived from compound (Jll) whersin m and n are each 2 and Q Is hydrogen.
Compound (IV) wherein m and n are each 2 and Q is methyl may be prepared as shown in Reaction
Scheme Vi. Lactam 28 of Scheme V is methylated with methyl iodide and sodium hydride in DMF to form
85 N-methyl lactam 30 which is reduced with LiAlHs in THF at refiux temperature and debenzylated as
described above t0 form 3-methyl-3,9-diazabicyclo[4.2.1]nonane.
As described above in connection with Reaction Scheme I, compound 29 (analogous to compound 11)
may be reacted with ethyichloroformate to the corresponding carbamate, the benzy! group removed by

12



Cor?pound' (VI) wherein nls 2 and pis 1, 1-4-diazabicyclo[3.2.1 octane Is

described in U S. Patent No. 3,954,766. 5 Compound (VI) wherein nis 3
and p is:0, 1,3-diazabicyclo[32. 1lEpax2#585081 be prepared from comrercially
avai | abl'e N-'benzyl pi peri done by t he sarre met hod as shown in Reaction Schene
| X. Compound (VI V\,herel nnis 3 and is 1, 1,4-diazabicyclo[3.3.1]nonane,

is pr epar"é iviic n‘E?)l!ﬁ?B"“M ‘E?ét?&!"ﬂc"’%&ef’d”“étﬁy‘m%é {By Coprpounrhd) may be
secondar 'gﬁ? B hP"lm')éﬁ'ﬂ(W%{? i fasivad om semnopnd (4 whereip Ay andot #p each Zand Qg

di et hyl edV th otass umt b 0 in toluene to give ketone
42 whigh is m@ij“':_f’g(% cgrl;IH s{%}"@’ ‘g"g @}ﬂ % th
hydr oxy!l gIi0e., r’b sﬁ & §9;stpging matodal oo " hot
sul furic aCP%* rfiagﬁgmzf’j n with [err] leads to corrpound Vi

wherein nis 3 and p is 1. Oorrpound (M1) wherein nis 1,

1, 3-di azabi cycl o[ 2. 2. 20Ct 5§x = t'Pdn b§$ ﬁga{,ed fromcomercially avail abl e
4- am ng- N- benzyl pi perl din Ré n Reaction Scheme Xi. The benzyl
group Is renove® 15 by catal@¥tic hydrogenati e.ﬂg. with P C (109 to give
4- am nopi per | diie_46. The C n bridge is f n treatnment wth aqueous

f or mal dehyde
ycIo [3.%2] o] |s..dfscr|b

2,1, 4-di azabi
989 (1873) and Zh. )Org. Kh¥m 1336 1965)

15  EP 0 213,650f/ Bl React\o

yn., Coll. Vol. V,
20 25 30 .35 40 45 50 55

55 \/ L
20 Ph
C 26 21 28
25 NB
N
30
L
29
k/ 35

Reaction Scheme VI

o
e /n_ NCH,’ NCH,

N
h L_Ph

30 31

E—-z

50

Compounds (V) wherein n is 1 and Q is hydrogen may be made as described in U.S. Patent No.

s5 3,947,445 and J. Org. Chem., 31, 1059 (1966). Compounds (I} wherein Ra is derived from compound (V)

wherein n is 1 and Q is methyl may be prepared by standard methylation with formic acid and
paraformaldehyde (Eschweiler-Clark) of corresponding compounds (I) wherein Q is hydrogen.

Methods for preparing compounds (V) wherein n is 2 and Q is hydrogen or methyl are described in
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EP 0 215 650 Bl Reaction Scheme XI NH T NH N Reaction

Schene Xl 1. HN 20 45 [err] 30 Conpound (VIl1) wherein nis '

3, 1, 5-«di azabi cycl o[ 4. 2. 2] decane EP1&880@lepared from comercial ly

avai I abI e 4-am no- N-benzyl pi peri di ne 45, see Reaction Scherre X,
md 47 is forrre on_reductive am natlon of 45 wi

3 b sec-{qr p{engrin '“p?‘ﬁ'gs whergin :
arrmr)(rzl %I?g?"?ya 'n%aac'gm gfﬁ? & nary
bef ore mm _ et

axzivig* : 3#&%

X d benzyl atéé)n as?ﬁ%rl bed
: % n Qis
. n

[err]sal Sgps% 51
met hy I P %
descrl 15453 Corrpo err] al koxy- car onyT of

t he for nMiggm W%e@ﬁl @Wﬁ ﬁreacl{ E‘Jerl}lﬁl e/ répfdadiihy the Rbfowh %mWﬁWW[ ERR] .
50 al kymhetranm 4 Rbdcfih Seher$ VLS R\Gdrine Bl RSGuaHASINP HAGRd Mt 0 B/ RDA EAtdlysPI6 2-@act | ng
CONp U Niarokymethyi)-bipergel 35, \ab @bsetitied Gh ITES. Patbh0 81281428, fing bi6sure] @l doyripound Vi is

chl or of setdimplighed by chidrindtiog akhkaibiys crioyiad sride@ating wilNaqueuds sod@l hydkidat about [err]
to [err] . Cébpound (Vihehepdirahis@eandi o &l 0 \(1,Rdigaapityeid}2:2. 13@ptena ohehy t beOoprepreddt feono
conpouresmeiciaila mesilghie hletreazyipymolidone 037y by redoetiné  aminativer withy bangdaminen gnda sedinut | on
or suspwrebydside M1mtw&emwweol(dln9 39iee h about one chem cal equivalent of a
phar aceutically acceptabl e acid. Conventional concentration and
recrystallization techniques are,enployed i Q‘ i.solating the salts.
Ill\ystrative of suitable aciﬁﬁﬁiﬁ-aﬁﬁﬁﬁﬂ,—l-&&tlc succinic, nmaleic,
tartaric, citric, gluconic, 17 EP 0 215 650 Bl ascorbic, benzoic,

met hanesul f oni c, cinn c, fumaric, osphoni ¢, hydrochl ori c, hydrobrom c,
hydr# odic, sulfanic, $¥g sulfonic aglre. |

32 33 vI

Reaction Scheme VIII

RS et

] N
o B
34 35
45
. N
N .
Ve v
50 L — L . 2HC1
c1
N _ N
H H
55
36 VI
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Thé pharmaceutical |y acceptabl e cationic salts of conpounds (1) may be-
prepared hy conventional nethods fromthe corresponding acids, e.g. by
reacti.on:wi th about one equi nol arEROR181650B1 a base. These 5 cationic
salts do not increase the toxicity of the conpound toward ani mal organi sns.
Exanpl es of swtabl e cationic salts are"those of alkali netals such as

sodi um oP s&!‘%&l IXnEne Pyoliding is; depenzylgied by eatalylie hvdkqognatien. ag deseribg,

ﬁp:(rjre? m amlﬂgr l'eﬂiol}, grzfslgz z&?ﬁ?@&ﬁﬂf ]act?ne %aes{:r\flggd in U.S. Patent No. i
{reat rle ,ﬁﬂi& %a.ﬁ a%&\;. e g’e‘gl%sf%ﬂg%m sait °§1”° h 'Hif s fok

treat man ls(}s’;l E-Qi ot[ gr& thom Eh% The
conpoundg, Sid i o A e b e Wj«t&l@@w a@& .&ﬂy be
admi ni st er.ﬁ He iRy iBsasd m&hhﬁf%i‘o%l& ln%ben@%f&ﬁeﬁ(etoﬁ@

regargo t @ &K waseaéisntea QUIB:% B}ftreadm.m&.t Ky@fokyRiid VA agied éuawmph@rmum cal
pract i ceoxif®fs réBrangel f hot BlMiricCeaid tb Rictard it ReAUEEMhOLIAN] Hadsto Edpblird Vh Grhérei f
tabl ets a@Eambpiigty such excipients as Starch or |actose, or in capsules

ei t her al orgempdund VIR CWIBRsinLT & 1)i 13 disxisicypbi222kctard) may berprédaedff@mnearimesdidlixi r s
or suspeaaiizblost-avmtN-benzylgpdritiiee/ 45 asnaptioed io Fleaatipm§chame Xt. The benzyl lgwup isgemaeved
ani mal's, by ¢atalytia hydregdnation egonth STAC (£Q6itte giwe draminopiperiding 46 Thef catbdn WGHHWMQ
wat er i nomﬂmewithrﬁa!qOmO@Tﬂ'dsh!@@W“P preferably 25-500 pp They can be
i njlect ed f Y1) whergipn i 24 ddfazabicysie- B&#ﬁ@wwd? Fgﬁcﬁheﬁ it Qe ﬁtmsw
subcut anﬁ&iﬁ@)anﬁ GBI @) 1 Eﬁ‘i"?ﬁ stration, they are best used in the
formof a sterile aqueous solution which can contain other solutes, for
exaon% enough salt or glucose to nmake the solution isotonic. In the 20
se of animals, conpounds can be adm nistered intranuscularly or

ut aneously at dosage | evels of about 0.1-50 ng/kg/day, advantageously
0.2 10 ng/ kg/day given In a single daily dose or up to 3 divided doses. The
i nvention al so provides pharnmaceutical conpositions conprising an
anti bacterially effective anount of a conpound of the fornmula (1) together
with a pharmaceutically acceptable diluent or carrier. 25 The conpounds
of the invention can be adm nistered to humans for the treatnent of
bacterial diseases by either the oral or parenteral routes, and nay be
adm nisgtered orally at dosage |evels of about 0.1 to 500 ng/kg/ day,
advant ageously 0.5-50 ng/ kg/day given in a single dose or up to 3 divided
doses. For intramuscul ar or intravenous adm nistration, dosage |evels are
abut 0. 1-200 ng/ kg/ day, advantageously 0.5- 50 ny/kg/day. Wile
intranuscularly adm nistration may be a single dose or up to 3 divided
do 230 Intravenous adm nistration can include a continuous drip.
Variations will necessarily occur depending on the weight and condition of
the subject being treated and the particular route of adm nistration chosen
as wll be known to those skilled in the art. The antibacterial activity of
t he conpounds of the invention is shown by testing according to the Steer's
repLLpator techni que which is a standard in vitro bacterial testing nethod
described by E. Steers et al., Antibiotics and Chenot herapy, 9, 307 (1959).
The follow ng exanples illustrate the invention. Exanple 1 40
1- Et hyl - 6-fl uoro-1, 4-di hydro-7-(8-net hyl -3, 8-di azabi cyclo[3.2.1
] oct-3syl)-4-o0xo-3-quinolinecarboxylic acid (Y = ethyl; [err] = H A=CH
[err] = a; n=2; m=1; Q= nethyl)
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A Stirréd suspension of

1-ethyl-6,7-difl uoro-4-oxo-1, 4-di hydro- 3- qU|noI|necarboxyI|c acid (3.0 g,
11.9 mml) and 8- net hyl - 3, 8- di aER0 246850[E3. 2. 1] oct ane di hydrochl oride (4.5
g, 22.7'mmot) in 15 mM of dry 45 pyridine under N2 was treated with

1, 8-di azabi cycl o-[5.4. 0l undec-7-ene (7.0 g, 4.6 mmol ). The m xture was
heated to [err] for three Eourfz A §o|ut|on resulted which was cooled to
room tenperature and pour er. The aqueous sol ution was
washed five times with 100 ml of chloroform The conbined organic |ayer was
dried over [err], filtered and‘gpncentrated in vacuo. The resulting solid
was Washed wigh di ethyl etheHN “dissolved in wier at pH =1 with 1IN

hydrochl ori c , d washed hl or of or m
neutralized wifh sat\rat agyeous odlu *IC

aqueous | ayer was

and, t /€T pr oduct was
er was dried over
[err], filtere concentrat\d t about 25 | orof orm The pure
product was precﬂ-!)ltat ed as a wWhBte solid with 7 of diethyl ether. The
solid was coll ect Qéhsuctlon f1+*£at|on and wadhed with diethyl ether to
afford 2.77 g (65 i®efd) of the Pa conpound, mp. 244-[err]. 66 Exanple
2
1-Ethy|-6,8-dif|dﬁlo-1,4-dihydro-2£(8-nethyl-3,8$ﬂiazabicyclo[3.2.1]oct-3-y
| ) - 4- oxo- 3- qui nol i necar boxylic acid EP 0 215 650 B1 (Y = ethyl; R=H A
= Qg [err] = aQ=nethyl; _n=.2. m=.1) The title conpound was prepared
according to Exanple 1 by r Eipn, S > 7,8-trifluoro-4-oxo-1, 4-

di hydr oqui nol i ne-3-carboxylic acid with 8- nethyl 3, 8- q5azab|cyclo[3 2. 1]

oct affe di hydrochloride, mp. 215- 5 [err]. Exanple 3
1-.Fl uor oet hyl - 6, 8- qéé gro- 1, 4- dlhydE% (8 met hyl 2

]6&(—3-y|)- - -qu2noI|necar aC|d ( et hyl ; [err].:.H
A = CF;, [erk] ; n =2, m=1, err]) Th i ound was prepared
according t |l e Tﬂﬂ?reac ing 1171m*0eth | - 6, -trifluoro-4-oxo-

1, 4-di hydro i ne- 3- car boxyl
8- met hyl - 3, 8-gli azabi cycl o[ 3. 2. 1] qct ane di hydrochloride, mp. 15 216-[err].
Exanpl e 4 1-Methyl -6-fluoro-1, 4-qi hydr @g (8- met hyl - 3,8-di azabi cycl o[ 3. 2.1
] oct - 3-yl) - 4- ox@- 3- qui nol i necar bo acid 20 (gzx [err]; [err] = HA =
CH, Berr] =amT=2;m=1,Q=1Jerr])j The title cdmMpound (6896yie|d) was
prepared according to Exanple 1 by reacting 1-nethyl -6, 7-

di f | uoro- 4- oxo-1, 4-di hydr oqui nol i ne- 3- aglr boxylgc acid with

8- net hyl - 3, 8- di azabi cyNkoH3. 2. 1] oct ane TdT hydr q¢ ®de, mp. 251-[err].
26, Vi
\./és e
;0 [\~/
~ a3 a4
45
50
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Exanple 5 1 ' ..

-Vinyl -6-f] uoro-1, 4-di hydro-7-(8-net hyl -3, 8-di azabi cycl o[ 3. 2. 1] oct- 3-yl) - 4-
oxo0- 3-qui.nol i necarboxylic acid (YEROR18WBE0 Bilerr] = H A = CH, [err] = a;, Q
= methyl; n'=2; m=1, Q= 1Jerr]) 30 The title conpound (276 ngy, 68%

yi el d) was prepared according to Exanple 1 by reacting 1-vinyl-6, 7-

di f1 uor o- 4- oxo- 1, 4- di hydr oqunol i ne- 3-carboxylic acid (296 ng, 1.18 nmol)

wi th 8-nethyl -3, 8-di azabimgiOESSQhemgomane di hydrochl oride (471 ny,
2.36 nmol ), mp. 225- 2C with deconfNBsition. 35 Exanple 6 1

- p- Fl ugr ophenyl - 6-f 1 ugho- 1, 4- di hydr o- - (8- net hyl - 3, 8-di azabi cycl o[ 3. 2.1
]oct-3-yl) -4-o0xo-3-Qui %C acidy (Y = p-fluorophenyl; [err] =
H A=CH R =a n=2 m=1; QF [erT) Z@ AWT rred suspension of

1- p-fl uorophenyl -6, 7 gu uor o- 4- oxo4l, 44di hydr o- 3- qui nol i necar boxylic acid
(319 ng, 1.0 mol) and" 8- net hyl - 3, 8- d¥azabi cycl o- [ 3. 2. 1] oct ane

di hydrechl ori de (400 , Zag% mol) iR 8 n of dry pyridine under N2 was
treated with 1, 8-di azagrty' [ 5. 4. 0] undec-7-ene (609 ny, 4.00 nmol). The

m xture was heated tovﬁ) C for three hours, cooled to roomtenperature and
poured into 25 m of er. 45 The aﬁgeous | ayer was extracted five tines
with 75 mM of chloroform The chloroformlayer was dried over [err],
filtered and concentrat eché' VAacu The re |ting solid was washed several
times with diethyl ether MMN HC until the pH was 1. The
waterL- i nsol ubl e hydrochloride salt was filtered apd air dried.
Recrystallization froma r g’fave 150 ng ( yield) of a white
solid, mp. 319-320 (with deconposi- tion). 50 e 7

1- Et hy®- 6- f | ugso- 1, 4- di 0-7- (1, 4-di azabi cycfo 2] non- 4-yl ) - 4- oxo- 3-qu
inolinecarboxmc%d (Y 4 ethyl; [errl = H | Ry = 2) A
stWr ed suspensi on '

[3

1-ethyl -6, 7-difl uoro-4- -1,4-dihydro-3-quinoIinNéarbo§¥Fic acid (76 ng,
0.302 gmol) and 1, 4-di azgi cycl o[ 3. 2. 2] nonane (95igg, 0754 mmol) in 3 m
of dry pyridine under N2 gpated to [err] for PRuUrs. The m xture was

cooled to roomtenperature and diluted with 50 M of water. The 19
EP0215650B1 aqueous sol ut§ifon was extracted two tjgges with 50 nl of
chl oroform The conbi ned organic |ayers were thefmwashed twice with water,
driedsover [err], filtered and concentrated in vacuo. The solid was
triturated Gompeurdl (VB)i whassin\h tid 3 |5afiazabioptid[€2.2)derand, inhdy ciecplegamedgfrone céraderciglly 25%
yi el d) ofavailabiea hemineiN-tevzyipigeridine 13, psee ZRE@ictioh cchdme Xil. Aminobromide 47 is formed on
reductive amination of 45 with 3-bromopropionaldehyde and sodium borohydride. On heating, the quater-
. nary ammonium bromide 48 is formed. By conventional debenzylation as described before, the desired
\_~/ 35 compound (VII) is formed.
Compounds {J) wherein Q is (C1-Cs)alkyl may be prepared by substituting the required alkylamine for
methylamine or the required aldehyde for formaldehyde in the above described reactions.
Compounds (l) wherein Q is (C1-Cs) alkoxy-carbonyl of the formula

o]

45 alkyl or {C1-Cs)alkylcarbamoyl of the formula

—%—NH‘ (CI-CG) )
o

alkyl may function as prodrugs. These compounds are prepared by reacting compounds (lll) to (Vi) wherein
Q is. hydrogen with (C1-Cs)alkyl chioroformates or {C1-Cs )alkylisocyanates in an inert solvent at about 0" to
100 C.

66 The pharmaceutically acceptable acid addition salts of compounds (I} are prepared in a conventional
manner by freating a solution or suspension of the free base (I) with about one chemical equivalent of a
pharmaceutically acceptable acid. Conventional concentration and recrystallization techniques are employed
in isolating the salts. lllustrative of suitable acids are acetic, lactic, succinic, maleic, tartaric, citric, gluconic,
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6 Exarrple 8 )

1- Et hyl - 6-fl uoro-1, 4-di hydro- 7- (9 rrethyl-3 9-di azabi cycl o[ 4. 2. 1] non-3-yl)-4
- 0x0- 3+ qui nol i necar boxyl i c acid ER02188R@BY [err] = H A = CH [err] = a; n
= m= 2; Q— [err]) 10 A suspension or

3 ng Tl e i R AR B o2

9- et hyl 'éﬁz‘@z %ab?e&l&?éﬂ' “Q TR ( 71 mm The m x ure was

heat ed Eoi::éﬁﬁﬁi Jol¥ gj?é‘@‘aﬂhmu il into

of cht o%"mft&f& d°e sl QEL'E i .so% w;%% é"‘s&:ﬁ aeﬂoohm
its 146 1

150 M eagrbsibin oy sicRs) de%&\ﬁhd:r orGhiic AN Qich a§>é|fefti|%i SIS N- §.€

300 m of THBInoePEdHipounaB di foriruia Itan@ th phiiEcoaitalSaceshtabid aaa&daw&,ma»@ &&b@k}e The :
aqueous usshll i he eaent @Kk b esbckUM 6Cbablefiat fnfdblidnk] pdRiudily Rf reatient & fifécidns The

f i nalro c bawsésdbyajram-positivebdcrialekgnsdr i ed over Na2SO4, filtered and concentrated
to gi ve a Thalcempahdsooy the invehtionl miays beratimihisialed \albhe, it il Chenérdllp bdi aliminjstenddniar and
et hyl ac edroitareiwith @ phaimaneuticah cardsr sblectedl withoregard/ ® #hé Mitemded @00y Bdrhinijtratdn adpal e
yel | ow stehdan phaymaceuti@y pradtige. foe pxampleEtheygancheCadininistered orally or in the form of tablets

- Et hyl - gorgnininof quelhexsipients ag| starph prdacﬂose-lorm@pmmtr@yelm B inpadmibum with. axcipionts, oxo 3

_qui MBI PHiEdherfersf elbdrs at%vezsons(cwm@a iqoloring-agents. A the case oRenimaly they —

Q= H) A asvanagedpsly cas-ts! ?h i acmnem@owef 0090PRAY. 1. 24
mol &s) aai s?s'*gpg aafg \ 'Ur 1°b E‘P!ﬂ tswsqﬂ v, phgveopelY %4 t o
0- [err] ‘°ﬁ"t:?§’ "IV fre "‘ tﬁ"‘ hree "s\ﬁﬁ'g'madded

in srml ﬁﬁﬁl in gﬁ solu r%xaﬂ

S COT ounds be adm |§r d mtramuscua l?ow & 3? ng at
[ er r ] f f
% f"ﬁ'k%' yb? gta&g M@’ﬁ%@ enc a SoPu on ofI sod um

OX' de 9 Q’perﬁon Ao p‘i_’ovm ﬁﬁ)mdo&mgal Corhpobifidns o&?c\pri‘ﬁlﬁﬁ Erf anﬂ@cc{eﬁ{ll bR the
IOH of t Bﬂa Siintd SN thdTorhuid @ to8herWitR la ParivBlotickly-adeoptabld Bfiehit®P trier.Nd SO l um
sul fabe wemhe Moﬁﬁd&dﬁ 48 Ghvbrien can®s RBHinislofel tolhumiahsYo5thé froafiBnDbt Ba&érIA) disblsds
aqueous b sifher e baindr pieRer@ rbutest ardinayibb RdmikikeRd biallEst ddsade RVelsCdl laBBuPd. 0 t0800 The
conbi ne ehgky/tidya Gtivantageoashyd 0560 md/Mgidadp Jiven inTACKIPRI dove S| upatbe3 anided @bseNksrat ed
t 0 gi veingdnBcyarof inBaverus edministrationc dosagel levels @i abhuicd. 14200 mighkg/dags bdvgntageayslyclb-( 2. 0
kg [ err B9 nityid/day| While fintramuscoiatyh adwihijtration gayw de E3sitgle dosefortupetotd tividedc dospound
as Wbt intravenaus adiministration caf WQluflecs edntinuguscdrig. Vari@ivgs withnesessiarily enqur4idpending o the
by pr oduweight @echedngitiancpf the sgb:qcsbwod@mmmqu@mcwarnot{te gnayraieielta&m chesepas willde| at ed
as whit &n éﬂ@@ﬁesﬁﬂeﬂ'“‘Mi‘ilZZ C, yield 24. 7% B.
1 4 di az aﬂ' he grtip a'Z‘“Z’EY\ B'rfh?l%o"EP‘E"H? girihesipyeniion LFrﬁh Y ‘%‘" '%9 todhe Steerfip| es)

\nﬁ;{c Mpm I:egppgarn 031 descrl i by E. Steers et al.,

|ufe|P|'°étSr' Fﬁ‘i“
oxo mgy%qtetg n@ g, 25.7 mmol es) was added careful ly
as a SO|I sd'?’f' M per at ure. The resulting m xture was
then hegt to a gentle reflux for 20 hours. The reaction was cooled to
roomte —ure and quenched by slow addition of 2.5 m water. The salts

wer e ~$' Hkﬁﬁ;ﬁﬁjﬂuééq 4—dm'§ﬁ|‘3 s &Qﬁﬁ-s%&&tﬁéyc&[b E?]%ct\%-ﬁ)mc% Shihdinghb&lid &dlaal | N9

A stirred suspension of 1-ethyl-6,7-difluoro-4-oxo-1,4-dihydro-3-quinolinecarboxylic acid (3.0 g, 11.9
mmol) and 8-methyl-3,8-diazabicyclo[3.2.1]Joctane dihydrochloride (4.5 g, 22.7 mmol) in 15 ml of dry
45 pyridine under Nz was treated with 1,8-diazabicyclo-[5.4.0Jundec-7-ene (7.0 g, 4.6 mmol). The mixture was
heated to 80° C for three hours. A solution resulted which was cooled to room temperature and poured into
50 ml of water. The aqueous solution was washed five times with 100 ml of chloroform. The combined
organic layer was dried over Na2S0s, filtered and concentrated in vacuo. The resulting solid was washed
with diethyl ether, dissolved in water at pH = 1 with TN hydrochloric acid and washed with chloroform. The
s0 aqueous layer was neutralized with saturated aqueous sodium bicarbonate and the product was extracted
with chloroform (5 x 100 mi). The chloroform layer was dried over Na:S04, filtered and concentrated to
about 25 mi of chioroform. The pure product was precipitated as a white solid with 75 ml of diethy! ether.
The solid was collected by suction filiration and washed with diethyl ether to afford 2.77 g (65% yield) of
the title compound, m.p. 244-245° C.
66
Example g

1-Ethyl-6,8-difluoro-1,4-dihydro-7-(8-methyl-3,8-diazabicyclo[3.2. 1 Joct-3-yl)-4-ox0-3-quinolinecarboxylic ggg
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conbi ned, dried over magnesi um sul fate and-concentrated to give 2.09 g

(64.5% of.the title conpound as a pale yellowoil. NVR([err]; 63 Mz,

[err]): 59.11, 47.97, 46.67, 43. 6EP 02215480 BT. .

6 7,8-Trifluoro-1-ethyl -1, 4-di hydro-4- oxo- 3- qui nol i necarboxylic acid (271
ng, 1.0. mmegﬂwas di ssol ve of dr pyridi ne and heated to

I
[err] 1, AYDitwhBi c%f‘oT§Ff221fr&1ad€°“(VMB=ﬁ'g"‘ )5 moles) in 1 m of dry

pyri di ne Vag ded andthe re | ti n heted at err 2 .
hour s. Tt}ﬁ}g "'"°+%"T : gf"@ %g“@"’r% 'F'ﬂ‘" "& of a
preci pkt?l Wi 8 ¥ d“%‘é( ylm%\ Tat e
and dried under vacuumto afford 103 ng (27% of the trtle conpound as a

cream colegge golid wth mp. 261-[err]. 55 Exanple 10
1-(2-Fl uo-rﬂ%‘yl) 6-fl uoro-1, 4-di hydro-7-(1, 4-di azabi cycl o[ 3. 2. 2] -non-4-yl ).

- 4- 0X0- 3-1CHioRsSihiBRERIubYe Mldllﬁdr@-@l(ﬁimetgﬂ 3,8-diezapicycid3.2.1 R G-yBH4-okoa-guinolinecarboxyic

2-fluopogEyl T TerT—=H A - CH—f{err—=—d,1m = 2~ Q= H—The trtie

conpound (Wastiuproat Fe = HA 20CH #8 i h G ae:cehqlanagcug Exarrpl e 9 by reacting

6, 7-di fl uoro-1-(2- fluoroethyl)-T 4-di hydro-4-oxo-3-qui noline carboxylic

acid with 1Thé-tite exrapoureiyveks pfeBardd &Fording0Exarmpledt byPieictings1-fijomthyl-6,7iBsfiilodt-ckd- 1

- Vi nyl - 6-1{4-dihydwoquinotinecti-dasbdxylic ‘acid 1with- @inmthald,Gediezali¢ySiold. 22)octamdqurbq1loddeoxmp3 qu

molm’éc@ﬂﬁybwyﬂrc acid. 10 (Y =vinyl; R=H A=CH [err] =d; n=2; Q
H) The title conpound was prepared in 49.8% yi el d accordi ng to Exanpl e 9

by xeact BRI 4- di f | uor o- 1- vi nyl - 1, 4- di hydr o- 4- oxo- 3- qui nol i ne carboxylic

acid vmth 1,4- d| azabrcclo 3 2. nonane mp 255 257 C. 15 Exarrple 12 1

- (4- Fl uorg Byl ' pt g2abieyclolp-2 e :

4- oxo-zg-d - rophenyl [err] = H A = CH
Le(r m% Roau i d wIP &L&% i es CRBLRS! 1L Pe5-
]}/: erd ac Qﬂlﬁ ¥l n@ﬁﬁf y 4 l’:rggmg ﬁq@ a#‘\ﬁ 1‘1&0%?_'0 dlet:eroch-

uor oph ggé?% oxo UI nol 1 ne- ca 6xy c ac
1, 4-digza |c 5 | nonane, [err]. NVMR ([err] and DMs(J err], 250
M—lz) 8@,,,& s) 7.98 (1 H, d J = 13 Hz); 7.54 (2H, m; 7.41 (2H, m;
6.28 (1 H—, :7Hz) 3.89 (1 H m; 3.26 (2H, t); 2.9-3.15 (6H, m;
1. 95- 2. 1G-Vingkb-flud)o-1,4Ldirdrolz-BehefhyiF,8-didzabicdelof3:2A 1Bt 3y1)l430x0-3-quinolinecarboxylic acid
1- Met hy| qm=nvinybRT EURTAO= CHART* layQ=Omethyl;In, & 20 o &0 6YGHsp- | 3. 2. 2] non-4-yl )-4-o0

xo-3-qani nol i ne carboxylic acid (Y = nmethylamno; [err] = H A=CH J[err] =

d; n = 2; Qhe til§) cidipound (Tibang, i66% eyielsi) wiorepsiredascoping pa Exachple ! by 38éctirigeti-dhyl-6,7-

accor di ngliflmo-Méh)@Irolgynohrve@cqarmyll@ adid (296 Imgo 138 Immol) with 8-methyl-3,8-diazabicyclo-
[3.2.1.]octane dihydrochloride (471 mg, 2.36 mmol), m.p. 225-232° C with decomposition.

b s5 Example 6

1-p-Fluorophenyl-6-fluore-1 ,4-dihydro-7-(8-methyi-3,8-diazabicyclo{3.2.1]Joct-3-yl} -4-oxo-3-quinolinecarbox-

ylic acid
{Y = p-fluorophenyl; Ry = H; A = CH; Rz = an=2;m=1Q = CH)
, 40
N A stirrod suspension of 1-p-flucrophenyl-6,7-difluoro-4-oxo-1,4-dihydro-3-quinolinecarboxylic acid (319

mg, 1.0 mmol) and B-methyl-3,8-diazabicyclo-[3.2.1]Joctane dihydrochloride (400 mg, 2.02 mmol) in 8 ml of

dry pyridine under N2 was treated with 1,8-diazabicyclo[5.4.0lundec-7-ene (609 mg, 4.00 mmol). The

mixture was heated to 80° C for three hours, cooled to room temperature and poured into 25 mi of water.
45 The aqueous layer was extracted five times with 75 ml of chloroform. The chloroform {ayer was dried over
Na>S0s, filtered and concentrated in vacuo. The resulting solid was washed several times with diethy! ether
and treated with 1N HCI until the pH was 1. The water-insoluble hydrochloride salt was filtered and air dried.
Recrystallization from acetonitrile gave 150 mg (35% yield) of a white solid, m.p. 319-320 (with decomposi-
tion). .

Example Z

1-Ethyl-6-fluoro-1,4-dihydro-7-(1 4»-d|azab|cyclo[3 2.2]non-4-yl)-4~oxo0-3-quinolinecarboxylic acrd
(W=ethyilR' = H;A = CH; RZ = dn-2)

A stirred suspension of 1-ethyl-8,7-difluoro-4-oxo-1,4-dihydro-3-quinolinecarboxylic acid {76 mg, 0.302
mmol! and 1,4-diazabicyclo[3.2.2]nonane (95 mg, 0.754 mmol) in 3 ml of dry pyridine under N2 was heated
to 90 C for 18 hours. The mixture was cooled to room temperature and diluted with 50 ml of water. The
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met hyl am no- 1, 4- di hydr o- 4- oxo- 3-qui nol i ne -carboxylic acid with
1, 4-di azabi cycl o[ 3. 2. 2] nonane, mp. 245- [err]. Exanple 14 35
10- (1, 4- Bi azabi cycl 0[3 2. 2] non- £PQ 216%80/Blor o- 3- met hyl - 7- oxo- 2 3 di hydro- (7
H) pyri d'o(l 2, 3- de) 4 benzoxazr ne 6 car boxyl | c acr d (A - =
err

9 10 D?qf‘ ' f&"(’% P‘d?)b' _dt° %T”ﬁ"’ﬂénzoxa :
%? F Ver N V. as
rztlegteeg °v° "sz Iﬁ%ﬂo{” |cych?f°§ % o 3o s%' BHPH 1 m

dry yr| |ne was added and the resultrng m xture was heated at 120 C for
4.5 hoqg,émpg'ge solution was then cooled to roomtenperature and poured in
250 m -water- The aqueous mixture was extracted 3 times with 250 m _
Z gl or ?fﬂétml-s:ﬁb&o-‘f'm i r-@§rarafabeyaamﬁﬁﬁqnw)a-&&éiqhmn%&@ré@d 3 ti ges.
_ W = Bthyll AIGE Hl A = RF .= = o)

neut ¥eal 1 zed to a pH of 7.0 vmth 6N NaO—| and t hen extracted 3 times with
250 M chhausgensiom or TikthyE&THiIIVBREN Sdihyarost-axo3qaindlingtaiboxylieickl @78 &g, 226mmeipdi um
sul f at ein 20an! ot tiyyddinedndero,veast trebted @it @-mathgledo-diszaticyciold2.1nbvshe (@98 gl 71 i ed

i n et hyhmell dhemixiurel wast heatedito 9NAE ifoe dhres tiolirsetoblpd tocroen temperatarecand poued itto 200 ve

t he ti tthleofonstanolhachayedts mejution 4¢5 pxtratted thepe timep aite 10| of ghiordfdral. The gembined

230- [serqh]orofom) ate washgd twice with 150 mi of 1N hydrochlorlc acid. The aqueous extracts were

- Vi nyl \gp_qudlmpq)wm Og hof ﬁvqrofgmgme ithen ml‘g&/@s steLd t9 6.8 with 6N NaOH. The aqueous

] nokus ufionwas ey Ptseez!'"t?i a"tez‘t?dr"r% Fhiereforg,

] ) ‘*Sna”%";"l'wif” i st ©'
oy ﬁy: m?%ié% T T e T

mml es) di ssolved in a mxture of concentrated sulfuric acid (20 m)

m (50 m) and chilled to O-[err] in an efficient ice-water
tlh/c rﬁﬁ@—gg 8 g, 89.9 moles) was 21 EP0215650B1 added in snal |

por ti OnﬁaRM-%ra-dﬂrrﬁorm %fh o-7-TMdu£z§|§éUcfo!3Q9]n%-¥&blﬁ-€xdl§3® dtesyigbaigerrl for 1
hour g A I = EH : Wd oy with 50 ni
wat er and suffr Ci ent sol I d ['err] was added to raise the pH of the m xture
to 9.5. Thssxo2hfidissbickbprnde Wwas added and the entire mxture was
filtered. Tinénucligss HCMEROE gS €A mdlos)OwaandissbiVed ia Goenttted csylturic \aaid (800t mip@bde d
Wi th an abitidtb OAC i@ 3 Qenyllargd iceinatar tafhoNahs (300 g, 31 enates) Neasregidedait lsmalbgortions
ext ract s overr2chours.i Thel rasuiting mistone @@s stimeg ell 0 &t for 4chodrscTwe ceaciionanixite as then/slowdy sol i d
resi due tahcicarefelly dildled with: alteri of wekerf and isiowlly uénghedenith @rsolution 9f sadiug), Iegrogde OO0 6%)
of the tig P25 molagdnuhbi litars ok waterl fter the uensl dhecki of theyeaclion migturg was approximately
13.5. The resulting sodium sulfate was filtered and then washed with 2 liters of chloroform. The aqueous
; supernatant was extracted with three times 2 1 of chloroform. The combined extracts were dried with
\..ots magnesium sulfate and concentrated to give 94.9 g of a solid residue. This residue was chromatog-
raphed (2.0 kg SiO2; 9:1 chloroform: methanol) to give 13.58 g of the title compound as white crystals,
m.p. 210-211 " C, yield 7.8%.
In addition 42.9 g of a byproduct identified -as 2-(3,4-dehydropiperidin-1-yl)acetamide was isolated as
white plates, m.p. 121-122° C, yield 24.7%.
. B. 1,4-diazabicyclo[3.2.2]Jnonane
\— Lithium aluminum hydride (2.0 g, 51.4 mmoles) was slurried in 250 m! of dry tetrahydrofuran and 3-
oxo-1,4-diazabicyclo[3.2.2]nonane (3.6 g, 25.7 mmoles) was added carefully as a solid in one portion at
room temperature. The resulting mixture was then heated to a gentle reflux for 20 hours. The reaction
was cooled to room temperature and quenched by slow addition of 2.5 ml water. The salts were filtered
45 and washed several times with diethyl ether totaling 1.0 1. These washings and the supernatant were
combined, dried over magnesium sulfate and concentrated to give 2.09 g {64.5%) of the title compound
as a pale ysellow oil.
NMR(13C; 63 MHz, CDCly): 59.11, 47.97, 46.67, 43.687, 29.43.
C. 8,7,8-Trifluoro-1-sthyl-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (271 mg, 1.0 mmol) was dissolved
50 in 5 ml of dry pyridine and heated to 90° C. 1,4-Diazabicyclo}3.2.2Jnonane (315 mg, 2.5 mmoles) in 1 ml
of dry pyridine was added and the resulting mixture was heated at 90° C for 2.5 hours. The solution was
then cooled to 10" C resulting in the formation of a precipitate which was filtered and washed several
times with ethyl acetate and dried under vacuum to afford 103 mg (27%) of the title compound as a
cream colored solid with m.p. 261-263° C.

56
Example 10

1-(2-Fluoroethy!)-8-fluoro-1,4-dihydro-7-{1,4-diazabicyclof3.2.2]-non-4-yl}-4-oxo-3-quinolinecarboxylic gcﬂ.
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B.‘7-thhyl-3,9-diazabicyc|o[4.2.1 ] nonane -Li t hi um al um num hydride (1.56
g, 40 mmoles) was slurried in 75 m dry tetrahydrofuran and 9- 10 -

met 'hyl « 4--0x0- 3, 9- di azabi cycl o[ 4. 2EP|0RISHS0 B13. 36 g, 21.8 nmol es) di ssol ved
in 20 m’ tefrahydrofuran was added dropw se at room tenperature. The
resultin ted {0 gentle r qux for 28 hours, then cooled to
roomte 5”5&@a’aﬁ€ﬁuTPV’aueﬂﬂheé Fhe slom/addltlons of 3 n

wat er . 500 di eth et t he mx f

sol i ds, 3 v@?m uigwy'eﬂac 6‘ E{f oy ﬁ?ﬂeé%‘s'i@m‘ '(8
(80. 3%, ﬁol a$ B 6‘18"' %V" ToffR: "B
DIVISCIerr] 4042(2Hrr)34536(2Hrr)32335(2Hrr)284(3H
s); 1.9- 25(5,“‘,9% m. C. The title comound was prepared in 44. 7% yield
accordi ng—toExanple 8 by reacting 6, 7-difluoro-1-

Vi nyl - 1, 4viyrgliceo- 4+an@r&r-gwww@ao[§abmwymoﬁ&
9rTEthy:|- S vinyipR1d® [Ho X C d:| 2 Z
-I\/Ethyl 6-fl uoro-7-(9- rrethyl 37 9- d| azabl cyclo[4 2. 1] non- 3- yl)-1, 4-di hydro-4
- 0X0- 3- qui NDei tle compdod whs prepereddin (49.6% yiald hacbrdink to-Exdmpl 8-byCldactihg 6/7]diftgorer1- M =
n 2; Q -vinyek4JiydRs-okas-quinelinecatiemylio acid wittat4-giazsieyciold.2i 2jnoBanb, uh.p. 256-867aEc or di ng
to Exanple 8 by reacting 6, 7-difluoro-1-

met hyl %51 EXa'dwlthro 4- 0x0-3-qui noline carboxylic acid with

9- dlazablc‘clo[4 2 1]Qonane_

QuindlideBarboxylic acid.

30.Exarrple 17
erariexylisiagid 1] n
[err] = H

)(Y = 2- quoroethyI

- 7éx8ﬂ‘ ound_ q
g' ég Ui %:e e %ﬁﬁﬁtﬁﬁ-d%giyg% ;no?ag-l, e 3,‘22,?( ;gf in
il UOroe% y ? l u rb- z§ %p'hyéro ?(;ﬁ%ﬂ&gg 26T EVE o 2121]non 4-

yl)-4- g,xchgmgymol | ne carboxylic acid ([err] = H Y = 2-fl uoroethyl A =
CF, [err]™=d7™m = 2; 45 The title conmpound was prepared in 13.3%yi eId
accordin 9-M&hyﬁﬁWfﬁor9—1 [Rydiny8raTi(1 P Biafabidycid<[3.2.2]hdnkuoyi)os-dio-3-quinoline carboxylic acid
(2- f | uor qeT=ibtpylaminb; Bl BYRRO= SHPPRO= d; wj8123Ql# AF_car boyxi1c acid with—
1, 4-di azabi cycl o[ 3, 2, 2] nonane, m p. 238- [err]. 60 Exanple 19
1- Cycl @pr opTHe- iﬁlefdommwd Wag bropared zz8% gipid| aedrding2toHixample-04byyledctidg &7alitixyett-0- 4-
0XO0- 3- qu|mﬂﬂ1ylan@ooafdﬂumy-l4mo-a-quimblme carboxylic acid with 1,4-diazabicyclo[3.2.2lnonane, m.p. 245-

247° C.

Example 14

L/ 36
10-(3 4w-D|azab|cyclo[3 2. 2]non-4-y|)-9-ﬂuoro-3-methyl-7-oxo-2 3-dihydro-(7H)-pyrido(1,2,3-de)-1,4~
benzoxazine-6-carboxylic acid

(A-Y = CH-O-CH-C{CH3)H; R' = H; R? = dn=2Q-=H)

. 40 9,10-Difluoro-3-methyl-7-oxo-2,3-dihydro-(7H)-pyrido-(1,2,3-de}-1,4-benzoxazine-B-carboxylic acid (281
N\ mg, 1.0 mmol) was dissolved in 5 mi DMSO and heated to 120° C. 1,4-Diazabicycio[3.2.2]nonane (315 mg,
2.5 mmoles) in 1 ml dry pyridine was added and the resulting mixture was heated at 120° C for 4.5 hours.
The solution was then cooled to room temperature and poured in 250 mi water. The aqueous mixture was
extracted 3 times with 250 mi chloroform. The combined chloroform extracts were further exiracted 3 times
45 with 1.0 N HCI (250 mi). The aqueous acidic extracts were combined and neutralized to a pH of 7.0 with 6N
NaOH, and then extracted 3 times with 250 mi chioroform. The combined chloroform extracts were dried
over sodium sulfate and stripped of solvent to give a solid residue that was slurried in ethyl acetate, filtered,
washed with ethyl acetate, and dried to give the title compound (55 mg, 14% yield) as a pale yellow solid,
m.p. 230-232° C.
60
Example 15

1-Vinyl-8-fluoro-7-(9-methyl-3, 9-d|azab|cyclo[4 2.1Jnon-3-yl)-1,4-dihydro-4-oxo-3-quinoline carboxylic acid
Y=vinyR = H; A = CH; R? —am—n-ZQ CH3)

55
A. 9-Methyl-4-ox0-3,9-diazabicycio[4.2.1Inonane

Tropinone (5.0 g, 35.97 mmoles) was dissolved in a mixture of concentrated sulfuric acid (20 mi) and

chloroform (50 mi) and chilled to 0-5°C in an efficient ice-water bath. NaNs (5.8 g, 89.9 mmoles) was
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([err] = H Y =cyclopropyl; A=CH J[err]'=d; n=2; 55 The title
conpound was prepared In 68.4%yield according to Exanple 9 by reacting
6, 7-di fl uoro-1- cycl opropyl - 1, 4-ER 0285 8501Bbx0- 3- qui nol i ne carboxylic acid
with 1,4-di azabi cycI o[ 3, 2, 2] nonane, mp. 296- [err]. 22 EP021565081
Exarrple 20,1 -Eth I-6 quoro /- (9-benzyl - 3, 9- d| azab| cycl

] non- 3- yladdid'ﬂsma >1 . ' . E ‘{ éFl"“"-A"FF“"? =
ethyl; A “'ﬁ\ie"t'Pﬂ' e?nd

rewas

raise 9.5, Then 2 .
\gai prepafhgq o aguebu Ialerw eo r‘% al 2 mlof &Jgfo “t h
o- beriryl “Jogenpnstl s Aaan e 3&%#5 %é a§°d

ed’ m oun as
“Ethyl - 6- Lok bediln e cye -8 8 ¢ P
] non- 3- y|ﬂ‘TJMe4hyd3§1)didiaﬁicfcldW@rj&h£Hé| nol ine carboxylic acid ([err] = H Y =
ethyl; A = Giliunl 8Gmibunr hpdrid8(F56"g, 302nméibsy whl siiried in 75 mi dry tetrahydrofuran and 9-
7- ( 91BN ziybthB4-Oxcb, BigdabiepsRl4a] thorand TNy, 31.8 Ininofes) dlsssNed in 200! 8tnybirofral Wiy dr 0- 4
- 0X0- 3- quadded dragwissadt haoay temperatdied THeOBRUIING midurd WasThdale8 ) govlie rélins P Y @6lrd, N 125
m of metthenbled toabomviempprtansi and sargfullyajuenchddctsy the §léw dGltionsldh 3 mt wiier. 500 @81 of
sol ut i on diglky! atherwas] addsd gnd the Irfisuiecwas fitereld ot eolids, Xdried evenarmghesiomt silflateli dnfh an
at nosphereencontraied) tn give 2.451 () (B8R%1Yf theytitle oerencunsi B as dcolorlesswilr ogenat i on appar at us
at [a¥r] foNMR (850Midy: HMSOH: 49-42 (BHe MB35 BI§SEH. ()03-2:813% GHr M &84 Bhp®r K¥28Fe and
filtered @'f' ®at al yst through a Oel |te ad The filtrate was strip Ped to
drykess, $-alibeiitie,pprmaynd weschrenam in 44 ‘H?E“ w%ﬂaﬂ &y aepcting 8/7-gjflugrorih
saturate "%QH Py ﬁ%i?ﬂd‘ﬂ&?'@'caﬁﬂ"!"cad%oﬂ@ E'V"‘Wa‘% BRIgYFIgé2d IoRGne:h My ee
ti mes, 20 or of orm whi ch was dried over SOdI um 20 sul fate and
evapor agéq‘ tqugl ve a solid residue. This residue was taken up in a snall
ampunt oroform and ether fromwhich crystallized an off-white
gg;gml. -Molhiple-HBra-7id-h RRebiEbiES 110 &Wﬁmﬁﬁmt%x%%uﬁaﬁe Slrodife abibit ! ©
1- EtIgyI-G D1 a0 200 et At - 5T8- di azabi cycl o[ 3. 3. 1
] non- 3-yl )Théltl@(&nﬁmﬂid' iR prépRred a¢ bQ%Y)llél& aétidig (1 Ekdple™8 by rebictinged, Pdifluorod)- = CH;
[err] =mathyi4mdinkdroR-oxo-Bquiddiine dafioxylid acld1Ritht 9-ibiRy1-8 0dREUbRFCI4.T ﬁmfiﬁns ﬂﬂp‘Vw el d)
was pregee’ed according to Exanple 1 by reacting 1 -ethyl- 6,7-
di fl uor o- 4- oxo-1, 4-di hydr oqui nol i ne- 3- car boxylic acid (250 ng, 0. 99 mmol )
Wi t ha®- Bimple|173, 9- di azabi cycl o [3. 3. 1] nonane (526 ng, 2.47 mol e)
di hydrochl oride, mp. 180-[err]. Exanple 22 35
10- ( 8- W&ﬁm«qgthg)ﬁﬂmmwrﬂ-@-@ﬂq}@ 9-diazabicyclo[4.2.1Inon-3-yl)-4-oxo0 3-quinoline carbox-

oct 3 f |1 uor o- 3- met hyl - 7- oxo- 2, 3-di h dro 7 rido-(1,2,3-de)-1, 4-
yW,E%luoroethle‘=HAyCHR-am—n—zy = ( H) - py ( )-

The title compound was prepared in 13% yield according to Example 8 by reacting 6,7-difluoro-1-(2-
tiuoroethyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid with 9-methyl-3,9-diazabicycio{4.2.1Inonane, m.p.

202-203° C.
, ‘0 Example 18
e -
1-(2-Fiuoroethyl)-8,8-difluoro-1,4-dihydro-7-(1,4~diazabicyclo[3.2.2non-4-yl}-4-0x0-3-quinoline carboxylic
acid
(R' = H; Y = 2-fluorosthyl; A = CF, R? = dn=2

The title compound was prepared in 13.3% yield according to Example 9 by reacting 6,7,8-trifluoro-1-
(2-fluorosthyl)-1,4-dihydro-4-oxo-3-quinoline carboyxlic acid with 1,4-diazabicyclo[3,2,2]nonane, m.p. 238-
239'C.

s0 Example 19

1-Cyclopropyl-6-fluoro-7-(1,4-diazabicyclo-[3.2.2}-non-4-yl)-1 4-dihydro-4—-oxo-3-qumoline carboxylic acld
{RT="H; Y = cyclopropyl; A = CH; R = d;n = 2;

&5 The title compound was prepared in 68.4% yield according to Example 9 by reacting 6,7-difluoro-1-
cyclopropyl-1,4-dihydro-4-oxo-3-quinoline carboxylic acid with 1,4-diazabicyclo{3,2,2]nonane, m.p. 296-
297°C.



benzoxaZi ne- 6-carboxylic acid ([err] = H 'A- Y =COJ[err]; [err] = a m=
1, n=2; Q= nmethyl) '

9, 10- Di f L.uor o- 3- met hyl - 7- oxo- 2, 3- B 216 66Q BH) - pyri do( 1, 2, 3-de) - 1, 4- benzoxaz
I ne-6-cdrboxylic acid (425 40 ng, 1.51 mmol),

8- nmet hyl - 3, 8-dj azabi cycl o[ 3. 2. 1] -oct ane di hydrochl oride (425 ng, 2.14 mmol)
and 1, 8- E&% cycl o[ 5. 4. 0] undec-7-ene (672 ngy, 4.41 nmol) were dissol ved
[ f . T

i ° ‘-..' U'"'eMr :

hours, ceas -:_‘::"-f._— 30H uta

pr oduc as then tracted wt orm |ed over sodi um sul fate
filtered agdnRvindUmbdeha Wi b Jccaé&ihd%ﬂe plo 8 in 633 fda‘)%&rkbeé‘v- y.to
pr eci pi t at gnA%i4dh aramaéfam%r W1 | thegibeﬁyyue azéﬂa‘n B0
gi ve 125 rrgm(aaa%yr eld a cream col ored soli1d, err Exanpl e

23 50 1

- ( 2- Fl 10 onqetrdylgHigordSr-(3 o dkdbiccicti4 @11 g ala-gn-1, wﬁymmwa.nsm lc&&&brrct‘aml 0[3.2.1]oc
t-3-yl) - ROX@; B=Oathy W + 108; RCalapm>E nH 2@ adl)d ([err] = H, Y = 2-1luoroethyl;
A=CH R =a m=1; n=2;, Q= nethyl) The title corrpound (288 ng, 52%
yi el d) wasBpI7a@-herey-3@adiaaatityciofs.2 0inéDayip-tuotb-toathyl-térdihydmgd-Grokduinbling , FarbdzBic

di f | uor o- 4aqik@63lmg.-2i5 myrahiesiwasrvisisoived 3125 an lobmetheno! that veb Hr/B8sinsaturdieddufth HED| )
wi t h gsnet Fy this3otiad wes atided 1P @- of [18% Pd/C gnd dhemistury; @'PMM@M"GP@"‘(SRW?@S 2.0

mrol ) 1 n 1pBPAPabhvdipgengnz fragRoetion apparatus @Y 80°Gripr 4.8 hours \ps then

pyridi ne (2008919 yoomy tempergture pd fiterpg) pf catalyst rS“’°“£'7@ °<§§°r (qulf““é‘?l d to

EP0215650 'V'B§a "@H‘ ‘ia‘ﬁ‘ 1y gndk ¥, B! d'ai usipd m Scaroonet,

5- benz I;&‘J P{%ﬁ‘f“ rﬁl '° a& '%d T)'o%?d"’&l iC

acr d Jr I otle
ound (%g & o Qystalk “ahr':cor ﬂa react I ng

1- (ﬁgﬁ)ﬁcm %Exoou?@}d h ro- 3 qui noI | ne car boxyl I c aci d (126

ny, O 5 e th (1S, 4S) 5- benzyl 2,5- dl azabicycl o[ 2. 2. 1] hept ane

di hydrg 444 ng, 1.0 mmol) in 1, 8-di azabi cycl o[ 4. 5. 0] undec- 7- ene (305

10 Y 4- E%myﬂs mBL1)4-di dﬁwt(bﬂiew-:{@m&‘aﬂrcyerb[:a%ﬁ]n& 8-9-4-8xo¥ hinBline FarBoxyRBid209 C.

= CHa)

2, 5- dlazablcyclo[z 2. 1] hept - 2 yI)} 4- 0X0- 3- qgui noline carboxylic acid ([err]
= H y = ettnghitle cdmpounkl;(17Ravig; $7% yibi) was preparedaccortiihg tbIExampld3! by'readting 1-eitlyl- 6,7-
suspermi diffuaé-4-dxoct4dilyd®auinaine-3-cathorylid -acid (25D, mMg.d0.99%yaimol) ity Gimethyk-3:Adigzabidyoley | | C
aci d ( 508-3tjrongne(I526rmed, R-4Amcholp)ldyA@FhIGIdS mip. 4818206, c| o[ 2. 2. 1] hept ane

di hydrochloride (680 ng, 4.0 mmol) in 20 mM of dry pyridine was treated
with 1, sEsmpled? cycl o[ 5. 4. 0] -undec-7-ene(1.2 g, 8.0 mmol). The m'xture was

heated to &err for 3 hours cooled to roomtenperature and ed
wat 5T =3,8-d 1] oct-3-yl)-8-fluoro-3-methyl-7-oxo-2,3-dihydro-(7H)-p rido-(1 23-de)-1 +
" benzoxazine-B-carboxylic acld

(RT= H;A-Y = C-O-CHz-C(CHa)H; RZ = a;m = 1;n = 2; Q = methyl)

9,10-Difluoro-3-methyl-7-o0x0-2,3-dihydro-(7H)-pyrido(1,2,3-de)-1,4-benzoxazine-6-carboxylic acid (425
) 40 mg, 1.51 mmol), 8-methyl-3,8-diazabicyclo[3.2.1}-octane dihydrochloride (425 mg, 2.14 mmol) and 1,8-
Y diazabicyclo[5.4.0lundec-7-ene (672 mg, 4.41 mmol) were dissolved in 8.0 ml of dry DMSO. The reaction
mixture was heated to 80" C for 29 hours, cooled to room temperature and poured into 100 mi of water. The
product was then extracted with chloroform, dried over sodium sulfate, filtered and evaporated to a small
volume.

45 Ether was then added to precipitate beige crystals which were purified by acid-base treatment to give

125 mg (21% yield) of a cream colored solid, m.p. 248-252° C.

Example gg
50 1-(2-Fluoroethyl)-6-fluoro-1,4-dihydro-7-(8-methyl-3,8-diazabicyclof3.2.1joct-3-yi)-4-0x0-3-quinoline  carbox-

ylic acid
{RT="H; Y = 2-fluorosthyl; A = CH; R2 = am=1n=2,Q = methyl)

The title compound (288 mg, 52% yield) was prepared according to Example 1 by reacting 1-sthyl-6,7-

56 difluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (363 mg, 1.34 mmol) with 8-methyl-3,8-diazabicyclo-

[3.2.1]octane dihydrochloride (400 mg, 2.0 mmol) in 1,8-diazabicyclo[5.4.0lundec-7-ene (610 mg, 4.01
mmol) and pyridine (4.0 ml) at 80° C for 3 hours, m.p. 270-273" C (HCl salt).
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extracted with chloroform (3 times 50 m ). -The product precipitated from
the aqueous |ayer on standing 20 and was coll ected by suction
filtration, air dried, and recryEPQI216868QBfr om hot acetonitrile to give (90
ny, 14%y|eld) of an off white solid, mp. 283-[err]. Exanple 25 25

1-Cyclo I-6f|uorol4d|hydro7{(1S 45)
2, 5-di agﬁﬂﬁgﬁﬁ o[2.2.1] hept 2-yl)}-4- oxo_3 qU| nol i ne carboxylic aC|d

(CE)?;{):)L; e -fTquo\AC rop% 1S '23 5-bce;|r;I 1- .1]he 3 -yl)?li-oxt':_g-qumoﬁne carbox-

6, 7- di fi—,go_-[—gr L z 1 A-dip 30 oxo-3-qui noline carboxylic
acid (26 Y5 %@)’%} Q?'yh h-r(ls S) %ybl azabi cycl o[ 2. 2. 1] hept ane

di hydrochp, 'I*h@ 'hiléj&rrg&ﬂ\% %Sﬁ?ieﬂm&s) prb red accordin le 1 by reacting_1-sthyl-6,7-
1, 8- di azalfierd-Soh mﬁam § P Witha@§, Jytgtufhﬁﬂzé 3 m).
at 80 C faazaacm:zrzﬁ,meahﬁb d.mﬂeiouiaa d@ﬁﬁ%}? ur(f@-&iéééﬁabfélotd S fhdbd-dRe (305

chl orsef or i, e hmstpin pyriing (£ M) W80, C Fo¢ 2INBUIrE, i 208-209° C.

1- Cycl opropyl - 6-fl uoro-1, 4-di hydro- 7- ( 8- net hyl - 3, 8- di azabi cycl o[ 3. 2. 1] oct -3
-yl ) - 4- om@s—mmrmdimmmmm;wmayab[qg Hhapi-2-7i) }H:0x¥3-quitafind aoryliy beid A =

CH; [er {f" =Hay =nethyl; & = GHR=b;@ =11 =) ) 40 A stirred suspension of

6, 7-di fl uoro- 1-cycl opr opyl - 4~ oxo- 1, 4- di hydr o- 3- qui nol i ne carboxylic acid

(1.5%, SBosstvmeE p%mun of Tregh rdmumﬁmﬂaﬂmm@f eﬁng ca axyliccadid (506 mg, 2.0
di hydr ochi®e} ged (1 lazpbicyg oman ptang dfydchigride ( 4P Rmaliis 20 migt dy wi t h
1, 8\dvaz abwe Wb“ %fea d&!’@é“b‘f’y‘éﬂ 4?121"%-7 ne(]-2 99 °J> T"PH'@"'P’@&’E‘E mﬂ?d

mxture

52? rered('t” %’OM f : umwﬁ fw%%ﬁ?"%%ﬁga“@m at ed
?%gﬂ i V\TlPte s

n vacuo d was di ssol ved in 1N hydrochl oride
\ﬁ)vvagggm nd th| s soI ution was vvashed wi th chl orof orm net hanol (9:1
v/ V). Th-ePa-q-ueous solution as then basified with saturated agueous sodi um

b y - -~ B ine Xyl
D1 CshORA, BNk A i) D5 QB s Aopt+ P-A0 Rl FoSrt,

vacuo, 0= BB kesicoprbgy); Ai €Chyk2 £bheke £ Q YHye 1.80 g (86% yi el d) of an off
white solid, mp. 278-279 C with~deconposition. 50 Clains Clainms for the
f ol | ow ng Thetitle cotripourg (B7ahg: B3%Plas frbharddthy rédating@¥-diflubro-1kdyclogrdpyl-T\i-dibydbo-4. A
C 0N Gui N dxoed-quinatine fearboryli@adikb(207img, 0.78RnbolMith (6548)E8-didzebicyslof2.22heptane dihydroch-

1- Et hy| lofde ¢oma-11464nraal)iy dBgliazablcydd]s.448hdec-7-ene (450 mg, 2.96 mmol) and pyridine (3 mi)

5- benzykt88, G fal2hourdincy GPHP02 O widstnapt(reprystallizpd ftony shiorgorgrerathahdl et (wwh-box -

Example _29

1-Cyclopropyl-8-fluoro-1 4-dihydro-7-(8-methyl-3,8-diazabicyclo[3.2. 1 joct-3-yl)-4-oxo-3-quinoline  carboxylic
acid
(R"=H; Y = cyclopropy; A = CH; R = a;m = 1;n = 2, Q = methyl)

-0 A stirred suspension of 6,7-difluoro-1-cyclopropyl-4-oxo-1,4-dihydro-3-quinoline carboxylic acid (1.5 g,
- 5.66 mmol) and 8-methyi-3,8-diazabicyclo-{3.2.1]octane dihydrochloride (1.45 g, 7.32 mmol) in 10.0 mi of
pyridine was treated with 1,8-diazabicyclo-[5.4.0]lundec-7-ene {2.26 g, 14.9 mmol). The reaction mixture was
heated to 80° C for 4 hours, cooled to room temperature and poured into 250 m! of chloroform. The
chioroform layer was washed with water (twice 200 mi), dried over sodium sulfate, filtered and concentrated
45 in vacuo. The crude off white solid was dissolved in 1N hydrochloride with warming and this solution was
washed with chioroform/methanol (9:1 v/v). The aqueous solution as then basified with saturated aqueous
sodium bicarbonate and extracted with chloroform (three times 200 ml). The chioroform layer was dried with
sodium sulfate, filtered, concentrated in vacuo, and washed with diethyl sther to give 1.80 g (86% yield) of
an off white solid, m.p. 278-279"° C with decomposition.
§0
Clalms
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of the formula
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ylic acid 5 ([err] =H Y =-ethyl; A=CH-R2 =Db; n=1;, Q= benzyl) A
The title conmpound (70 ng, 33%yield) was prepared according to Exanple 1
by reacti-ng 1-ethyl -6, 7- difl uorER 0-208680B4- di hydr o- 3- qui nol i ne carboxylic
acid (126 ng, 0.5 mmol) with (1S, 4S) 5-benzyl-2,5-

dlazablgéclo . 2. 1] hept ane di hydroi odide (444 ng, 1.0 mol) in

1, 8-di | o[ 4. 5. 0] undec-7-ene (305 10 nmg, 2.0 mmol) in pyridine (5

m) at LEJW’M@S@ 5 A ol[:zI {' ﬁe_p?é-yll}%g-h}:uinoﬁne carbox-

, 4-di h
]hep = A g | i ne car box acid ([err] = H y = ethyl ;A =
%err] “A %9l'§ Hh% ?—5" = %O iuz' rred suspensi on of
1 ethyl - G, ?ﬁﬂtl%'c%ﬁ&n&dgﬁ% 334 yfdidbw Papared e QRlingts Rl rbfcm?gq Sinyi895 o,
2.0 ol Jinasre4oiodt Bablhdheer BarekGhcOdols @28 IS BB amRolfiy HE044) £8dnelR 26580 .
mg, 4.0 mRdblcytil2. 2@1h taridf dittidlolis (444 AR, V1O Sntol)@rd{ 8-dia¥dbicitiol4.5.0]undec-7-ene (305
1, 8- i azady, 2.9 @insth)In dyridihe! (SORK at 80 0 &dr £.hdurg m.H .208-2080C) . The m xture was heated
to [err] for 3 hours, cooled to roomtenperature and poured into water. The
aqueousi-Bhysduosms mwuraat{ecs 48) 2. Srdistzbioycit 22. 1ihepB2-1) }rtesxoBQuindline cafosylisraciduct
preci pilBhEdd vi+ etk Ae GURE G nl=a i@ =0 st andi ng 20 and was col | ected by
suction filtration, air dried, and recrystallized fromhot acetonitrile to
gi ve(90 Brrgsmlﬁ% 9@?' of JethyhB, b‘f"f'U%F‘P’@"s‘o‘F'H‘SGWQﬁ olinpcrarborylic geid E0&mMe|20 25

25 .- q/érf _ tﬂnﬁzgucfcla[_z& EFQ? mg, 4.0 mmol) in 20 ml of dry
2, 5%di az ?5”‘ ) cg'l’ ["zatzisﬂm &;‘g’}?e ‘?Egﬂﬁ ifoti?vév“’{‘f’é? % er r]
=H Y= ’

167 , g} @CP ér&)c odu precip from the aqueous ayer on stan mg
6.5 %% fy@@n G et SR R8T
acid (20 rr& 2 5- di azabi cycl o[ 2. 2. 1] hept ane

di hydr%gmp,gggl de (249 ny, 1.46 mml) I n

1, 8- di azabrtycl o-[ 5. 4. 0] undec- 7-ene (450 ng, 2.96 mmol) and pyridine (3 rﬂ)
at 88 G-EylopropNBHiisro-1Rdhyd Y (ISALY b 5\MaEMBRAEF2.L.1 RPI-P T Pd-bxoBRAINGIMG Barboxylic

chl or ofgg@nt met hanol , L. L (V/V)). Exanple 26 36 I -Cyclopropyl-o6-fTuoro-1

, 4- di hy{@F e- I-V-Y(Scymdph;pbhB,=8€Ei;ir&z;ab;i:cyci;0[£n2. 1 Joct-3-yl)-4-o0xo0-3-quinoline
carboxylic acid ([err] = H Y = Cyclopropyl; A=CH R2=a, m=1; n = 2
Q = et hyThe e compdung (167 mag] 68% 5 p&nmeEAeddly reacting 6,7-difluorc-1-cyclopropyl-1,4-dihydro-4-

6, 7- i faxerdmuindine parbaxplicosigl (207- g, 78, mmel) Withdll H42.5rdiazablcyoiei2-2; Hndptang Hihydreghi d
(1.5 g,lorEle 29 may 16 mmpl)dn feB-flagabicprisiSefiOundas7cane (450 [mm, 2.96 nened andepyridine (3 mi) .
di hydr RO &rfPﬂ%h‘{“ls- mep- 801-3p239 WNﬁ%?F‘)P (reqrystgilizgd frpm ghlorplogm: 'ﬂ?"t’@“«\h’s Meated with
1, 8-di azabi cycl o-[ 5. 4. 0l undec-7-ene (2.26 g, 14.9 mol ). The reaction
mxture'fﬁﬂ%'_ eated to 80 C for 4 hours, cool ed to roomterrperature and

- Deqd bl
: i : oreshtiat ed
45 in ff 2t_e sold d was,. dis din 1N hydrochl oride .
W th war m ng an%yﬁ?v%%égl u?ilqtcﬁ\ wasrgwagr?edivmat hr%%h%gr of orm et hanol (9:1
VI V) .9 The Aa8Q0HSpen@bhibi &difisord-NERIBR E‘Ewoﬁ& %ﬁ%r&%&lﬁoﬂﬁ@&r%ﬁ@@hﬁa #ogi um
bi car bagkat mai Shees b Mplaarhibiitycs i 21 Béshe NBiHylloEHIPIdé (18, 200 mFal)-in 1018 mi of
chl or of Gidihd WsQFeaté@ wittdl ¥, B-aRlzdbicl do-BACH NS 32.25 g, f1 it.b Irifol.Orhe CeabiRA rixtdé @ak i N
vacuo, rased Weshes fon 4 Routs, @bdiad toeiob@r teinpargiry aand pBited) infdSE8 mi of chloraddrm. The
chioroform layer was washed with water (twice 200 ml), dried over sodium sulfate, filtered and concentrated
45 in vacuo. The crude off white solid was dissolved in 1N hydrochloride with warming and this solution was
washed with chloroform/methanol (9:1 v/v). The aqueous solution as then basified with saturated aqueous
sodium bicarbonate and extracted with chlorcform (three times 200 ml). The chloroform layer was dried with
sodium sulfate, filtered, concentrated in vacuo, and washed with diethy! ether to give 1.80 g (86% yield) of
an off white solid, m.p. 278-279" C with decomposition.

50
Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of the formula
55

S

R



an off white solid, mp. 278-[err] with deconposition. 50 Clainms Cains for
the followi.ng Contracting States: BE, CH DE, FR GB, IT, LI, LU NL., SE 1.
A compound of the formula 55 EFE®0215689HB1 Bl [ ERR] or a pharmaceutically
acceptabl'e acid addition salt thereof, wherein [err] is hydrogen, a
pharmaceutically acceptable cation, or [err]Jalkyl; Als CH CF, CC or N Y
I s nmet hoxy, N-nethylam no, p-fluorophegyl, p-hydroxiphenyl or

p- am nophenyl; and 16 P [er S brid eded&g abi cycl oal kyl
substituent selected from n »S 1 or®2; 40 nis 2 or 3;
and Qis hydrogen, [err]alKkyl [erq al kojycarbonyl or [egglal kyl -carbanoyl .
2. A conpound according tosgL wm-1 Xharacglerized in that [err] is hydrogen,
Ais CH CF or N and Y 4 net Y, t hyl am no, p-fluorophenyl,

p- hydr oxyphenyl or p-ani®ophenyl. 45 3l A conpound according to claim?2
characterized in that R2 is 8-nethyl-3¥8-diazabicycl o[ 3.2.1] oct-3-yl,

1, 4-di ggabi cycl o[ 3. 2. 2] non-4-yl, 9-nethyl -3, 9-di azabi cycl o[ 4. 2. 1] non- 3-yl,
3, 9- di azabi cylphlracbuticaiyQidcsptablb aci adtRioh vt tibredf, Whet@iabi cycl of 3. 3. 1] - non- 3-yI
or 2, 5-di azabi Ryilhdragen. slghbriateuticaly accéptablé.caton o (R Rtkylpf the fornmula 55 25
EP 0 215 650 Bhaif ¢HRieIF, ¢@opN; @ pharmaceutically acceptable acid addition
salt thereof, Wismethaxy, N-methylamino, p-fiuorophenyi, p-hydroxyphenyl or p-aminophenyf; and

16 R2 is a bridged-diazabicycloalkyl substituent selected from
N\,
. !
20 / ( CH2 ) m
“ (ca,)
(cnz) n
N 3 N
25
| ]
Q Q
| i . |
(- 2) n
((":!!2) n and
W, N
%* N
- wherein -
mis 1or2;
. 40 nis 2 or 3; and
A Q is hydrogen, (C1-Cs)alkyl, (C1-Cs)alkoxycarbonyl or (C1-Cg )alkyl-carbamoyl.

2. A compound according to claim 1 characterized in that R! is hydrogen, A is CH, CF, or N, and Y is
methoxy, N-methylamino, p-fluorophenyi, p-hydroxyphenyl or p-aminophenyl.

3. A compound according to claim 2 characterized in that R? is 8-methyl-3,8-diazabicyclo[3.2.1]oct-3-yl,
1.4-diazabicyclo[3.2.2]non-4-yl, 9-methyl-3,9-diazabicyclo[4.2.1]non-3-yl, 3,9-diazabicyclo[4.2.1]non-3-yl,
9-methyl-3,8-diazabicyclo[3.3.1}-non-3-yl or 2,5-diazabicyclo[2.2.1]hept-2-yl.

s0 4. A compound of the formula

_—

T

25



[err] is hydrogen, a pharmaceutically acceptable cation, or [err]al kyl; ‘A
Is CH CF, .CCl or N, Yis [err]alkyl, [err]haloal kyl, cyclopropyl or vinyl;
or 15 + - A is carbon and |s ERR15:65®1her with Y and the carbon and
nitrogen to which A and Y are attached to forma six-nmenbered ring which
may cont.i an oxygen and which may have attached thereto [err] which is

met hyl or nmethylene; and [err] is a®ridged-di azabpi cycl oal kyl substituent
sel ected from 1, 4-di aZbjcycl o&3. 2._dnon- 4.yl COJRA-

di azabi cycl o[ 3. 3. 1] non- 4- rCycl o[ 4.2.2]-dec-4-yl, 20 [ERR] 30
whereign Q I's hydrogen, [err]alky al koxycar bonyl « o¢

[err]al kyl carbanoyl. 5. A ding to claim4 characterized in
that said conpound is l€thyl %7t ud¥o- 1, 4: di hydro-7- (1

, 4- di azabi cycl o[ 3. 2. 2]310n-4-y| ) - 4- o>§)- 3-qui noline-carboxylic acid. 6. A
conpound of the formula 2 [ERR] or pharmaceutically acceptable acid

addi tjeon salt thereof, wherein 50 [err] is hydrogen, a

phar maceut bicsaghaiynadéiticaly 8debpabiodcid@ditionlsalf ®érsdrawnsiein;, A is CH Y is [err]al kyl
or cycl opr opyR!js tytdgdnla ptiarnbacaitdlly becdptibleicatiggibr (Cy-Cl)aMkyB. 2. 1 Joct-3-yl, (1

S, 4S) - 2, 5- di #dabHCGRICO[®@ . 1 [ hept-2-yl, or (1 S, 4S)-5-

met hyl - 2, 5- diYds €hiG)akyioC-Chdoalkilegyclopropy or vipl gt. A conpound according to

cl ai 86, charfalst carbionp @nd iisntakenatpgether with ¥ cand \ther eathon . ang nitrogenctaprhiehch ansc¥ratti ng
to cl ai m 7ataghed teform 3 shememberpdiingavhich mey egntippiwermyand wbich mayy igvel attached ittty o- 7-
26 \_EP oRhihdsmethy] of methyiens:and_ g a7 abi cycl of 2. 2. 1

] hept - 2-yl h A g5 3. byidger-qizzabicyclogiiey} isubstitnant. selegted fran 1 4-disgabiryeleld22lestHi A t o
claim7, chiamRieyclolys duenikyl | tfjazabiey ol 2AkaeeiAdh i s 1- cycl opropyl - 6-f1 uoro- 1, 4-
di hydPo- 7- (8- net hyl - 3, 8- di azabi cycl o[ 3. 2. 1] - oct - 3- yl ) - 4- ox0- 3- qui nol i ne
carpgxylic acid. 5 10. yAn antibacterial ,conposition con‘ari sing a conpound
according to any one oﬂ, clains 1 to 9 I adm xture V\A"thﬁ’:’l phar maceutical |y
acceptabl e carrier. -

25 ' and

N N
| |
Q Q
30

wherein Q Is hydrogen, (G1-Ca)alkyl, (C1-Cg)alkoxycarbonyl or (C1-Cs-)alkylcarbamoyl.

;. 8 A compound according o claim 4 characterized in that said compound is 1-ethyl-6-fluoro-1,4-dihydro-7-
\_ds (1,4-diazabicyclo[3.2.2Inon-4-yl)-4-oxo0-3-quinoline-carboxylic acid.

6. A compound of the formula

_ F
...I

or a pharmaceutically acceptable acid addition salt thereof, wherein
50 R! is hydrogen, a pharmaceutically acceptable cation, or (C1-Cg)alkyl;
Ais CH;
Y is (C1~Ca)alkyl} or cyclopropyl; and
R2 is 8-methyl-3,8-diazabicyclo{3.2.1]oct-3-yl, (1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl, or (15,48)-5-
methyi-2,5-diazabicyclo[2.2.1}hept-2-yl.
86
7. A compound according to claim 8, characterized in that R! is hydrogen.

8. A compound according to claim 7, wherein said compound is 1-cyclopropyl-6-fluoro-1,4-dihydro-7-

- s




11. A compound according to any one of clains 1 to 9 for use as a

nmedi canent. 10 Clains for the follow ng Contracting State: AT 1. A process
for preparing a conmpound of the fE&EPARE®EBOBI [ ERR] 20 25 or a
pharnacehtically acceptable acid addition salt thereof, wherein [err] is

hydr ogen, %har maceut i cal | acce table cation, or [err]lalkyl; Ais CH CF,
CCl or N Y[ @ﬁ&qmycmzﬁép |’?6°'3'B“"fq"'3?cﬁaf5’ﬂ’f¥@‘h jd- - hydroxyphenol or
p-am nop nI and eddlazalcc

Subst vkt At e 'gggh X@h?ﬁ'@ aQT* bk ﬁ-gvg?wﬁ-s-ﬂgf"a'or 5
and Q i;s hyg gen, eryr y , cf rrl'a car 3 ?kyl car banoyl ,
char acterjyz aC 2 0

[ERR 10 i&hg‘gﬁﬁ%ﬁtﬁ&%&"ﬂ ggmii%é ! ne%wg*‘@g’ oy e ‘35%}{‘
with a conmpound of t e forrru a R2 erein R2 I's as defined above and,

opti onal |44, AQ:GIHH&E& hddGrding ® 4R BARYH Bidime fi 1§ PfoPuedis & nfedicat. | Nt 0 an aci d
additign salt. 15 2. A process according to claim1, characterized in that
[err] Is d:lyldfsaganefoﬁomag%trﬁﬁngsmd\mmnd Y is nethoxy, N-nethylam no,

p- fl uorophenyl, p-hydroxyphenyl or p-am nophenyl. 3. A process according to
cl ai m 2, thampaessssiforpeparing atchmpoufPofitie f@malt hyl - 3, 8- di azabi cyclo-[3.2.1
Joct-3-yl,1,4- 20 di azabi cycyl o[ 3. 2. 2] non- 4-yl

9- et hgl - 3, 9-di azabi cycl o[ 4. 2. 1] non-3-yl, 3, 9-di azabi cycl o[ 4. 2.1] non-3-yl,
9- net hyl - 3, 9-di azabi cycl o[ 3. 3. 1]non 3- or

2, 5\diazabi cycl o[ 2. 2. 1] Hept - 2- oce
the formila. 25

1
fR2%r epari ng a conpound of

4
20
- A N
" r? |
: b 4
25
or a pharmaceutically acceptable acid addition sait thereof, wherein
R! is hydrogen, a pharmacsutically acceptable cation, or {(Ci-Cs)alkyl;
Ais CH, CF, CClor N;
Y is methoxy, N-methylamino, p-fluorophenyl, p-hydroxyphenol or p-aminopheny!; and
30 R? is a bridged-diazabicycloalky! substituent selected from
N N
\_/ 35 CH 2 )
m
(Caz)
(CH,) n
2'n
N N
40 {
N N o
\
45
(CHZ) n
(CH ) l
N
50
wherein
mis1tor2;
] nis2or3; and

Q is hydrogen, (C1-Cs)alkyl, (C1-Ce)alkoxycarbonyl or {C:-C¢)alkyl-carbamoyl, characterized by
reacting a compound of the formula

- L



O [ERR] or a pharmaceutically acceptable ac¢id addition salt thereof,
wherein [err] is hydrogen, a pharnaceutically acceptable cation, or
[err]Jalkyl; Ais CH CF, CC or REPORS5&Y]alkyl, [err]hal oal kyl,

cycl opropyl or vinyl; or 40 A carbon and |Is taken together with Y
and the «carbon and nitrogen to which A and Y are attached to forma

si x-nmenbered ring fromwhich may contgi n oxygen and which may have attached
thereto R which is nethyl or nethyl gge; and [ egr isa

bri dged- di azabi cycl oal Kyl sub e I ed frrom

1, 4- digazabi cycl o[ 3. 2. 2] non- 4F ijdzabi cycl o 3. 3..1]4an- 4-yl ,

1, 4-di azabi cycl o[ 4. 2. 2] - dec- ] 66 wherein Q is hydrogen,
[err]al kyl, [err]al koxy-cat A f at kyl car banoyl , characterised by
reacting a conmpound of EFe formul a yEP 0 215 650 Bl [ERR] 10 wherein
[err], Y and A are as defined above agd Hal is hal ogen, with a conpound of
the f@grmula [err] wherein [err] is as defined above, and, optionally
converting the conmpound forned into an acid addition salt. 15 5. A process
accordi ng wherah 8,1 ghd A lvarsacibiined akae iand Hilad halager) with aRompadind 8f the formula R#H

1- et hyl - 6- whesein B2 5,64 -definlag efvage, and, optionally, converting the compound of formula 1 formed into an

(1, 4- di azabdidcgdditio &2, 2] non- 4- yl ) - 4- oxo- 3- qui nol i ne-carboxylic acid. 6. A
proce®s for preparing a conpound of the formula 20 0 25 &ERR or a

phar macet Aougcess %Fé?,'g'm Ioeieim e ichpragterzediin that B) I hydragapoh 1s (iebRaion M a3d Y 15 s
hydriagen, &etiear Maetwipmipe priyorapheh ity drexyebanylor p-aginophasyl] g ky| ; 35 A

is CH Y err]al kyl or cycl opropyl . and
3. i pLocess]acoor ng to claimy2, chaPacteR%d in that R? is 8-methyl-3,8-diazabicyclo-[3.2.1Joct-3-yl,1,4-

20 diazabicycylof3.2.2]non-4-yl, 9-methyl-3,9-diazabicyclo[4.2.1non-3-yl, 3,9-diazabicyclo[4.2.1] non-3-yl,
9-methyl-3,9-diazabicyclo[3.3.1Inon-3-yl or 2,5-diazabicyclo[2.2.1]hept-2-yl.

I\
4. A process for preparing a compound of the formula.
25
F
L B 2 I
30
R2
\_d5
or a pharmaceutically acceptable acid addition salt thereof, wherein
R! is hydrogen, a pharmaceutically acceptable cation, or (C1-Cs)alkyl;
Als CH, CF, CClor N;
Y is (C1-Cs)alkyl, (C1-Cs)haloalkyl, cyclopropyl or vinyl; or
9 A carbon and is taken together with Y and the carbon and nitrogen to which A and Y are attached
\ to form a six-membered ring from which may contain oxygen and which may have attached thereto
R'which is methyl or methylene; and
R? is a bridged-diazabicycloalkyl substituent selected from 1,4-diazabicyclo[3.2.2Jnon-4-yl, 1,4-
diazabicyclo[3.3.1]non-4-yl, 1,4-diazabicyclo[4.2.2]-dec-4-yl, ‘
45
! | !
N N N
50 and
’ / .
N N
i [ {
Q Q Q

wherein Q is hydrogen, {C1~Cs)alkyl, (C1-Ce)alkoxy-carbonyl or (C1-Cg-)alkylcarbamoyl, characterised

by reacting a compound of the formula
* c L " S *



[err] is ‘8- net hyl - 3, 8-di azabi cycl 0[3.2.1 Joct-3-yl, (1

S, 4S)-2,5-di azabicyclo[2.2.1 Jhept-2-yl, or (1 S, 4S)-5- '

met hyl -2, 5- dazabi cycl o[ 2. 2. 1 ] heptER20 218 688t act eri zed by reacting a
conpound of the fornmula 40 [[ERR] 50 wherein [err], Y and A are defined
above and Hal is halogen, wth a conpound of the fornmula [err] wherein
[err] is as defined above, and, optionally converting the conpound forned
into an acid addition salt. 55 7. A protess according to claimb®6,
characterized in that [eTr] 8. QzRss according to claim
7, whergin said conpound is IF -fluoro-1, 4-di hydro-7- 29 EP
0 215 650 Bl [1 S, 495)-2,5-diagabi cyljl o[ 2. B 1] hept - 2-yl ] - 42 &%0- 3- qui nol i ne
carboxylic acid. 9. A proce & claim7, characterized in that
said compound is 1- cycl Fopyl - 6-7 I uorgq 1, 4-

di hydr o-7- (8- et hyl - I azabi cycl of 3,[2. 1] oct - 3-yl ] - 4- oxo- 3- qui nol i ne
carboxyéic acid. 5 Revendl catl ons Revendl| catl ons pour les Etats
contractants sulvants: BE, CH DE, FR GO IT, Li, LU NL, SE 1. Conpos6
de formnul e Mbersin R, Y and A are as defined above and Hal is halogen,cwithia bBwp@und of the formula F2HN S
~~~~~~ R wherein R? is as| define@(zbove, and, eptivnatl codvbiting dhe odinpaind ormevintoac ecid adyiiement
accept abl e @8tce conmpos6, fornule dans laquelle, R est IPhydrogbne un

cati onhar rracouthuerrent acceptabl e ou un groups al kyle en CO A
represent & APp aqeerging fp qlgim ¢, eharactgriz ’?Pﬂd éa'ﬂﬁ?'m?}!@f’ th@mwwm—
p- fprrophdﬁbf”ﬁ’”ab'cm%l%ﬁ'yﬁwyﬁ'ﬂ"' a et R2 est un

substi tuagt di azabhi c'}/cl oal k | e ‘Pgnh'-}e Qn%am ent re

A process for preparing a mpo

20

—

QOOI

or a pharmaceutically acceptable acid addition salt thereof, wherein
. R! is hydrogen, a pharmaceutically-acceptable cation, or {(C1-Cs)atkyl;
\_ s Ais CH;
Y is (C1-Ca)alkyl or cyclopropyl; and
A? is 8-methyl-3,8-diazabicycio[3.2.1]oct-3-yi, (1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl, or (18,4S)-5-
methyl-2,5-diazabicyclo{2.2.1]hept-2-yl, characterizad by reacting a compound of the formula

[ 4
L
F
45 ess I1
Hal
50
wherein R', Y and A are defined above and Hal is halogen, with a compound of the formula R?H
wherein R? is as defined above, and, optionally converting the compound formed into an acid addition
. salt.

7. A process according to claim 68, characterized in that R' is hydrogen.

8. A process according to claim 7, wherein said compound is 1-cyclopropyl-6-fluoro-1,4-dihydro-7-
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NN (CH2CH ) t z i (H n 46 (CH 2) N~~~~~mm CH)
I . N N~~~~~~ 60 00 ma | a val eur
1 ou 2;-n:alavaleur 2 ou 3 ; eEPDS65D'Blydr ogbne, un groupe al kyle an G
& 0C, (alkoxy en G a GCs)carbonyle ou (alkyle en C, A Cs)carbamoyle. 55 2.

wgf”ﬁﬁiﬁgiﬂb@%-%%%aﬁﬁve%ﬂﬁ Tl e o oupe mdt hoxy.

N-

N HL lylg’ﬂmg:,g g@@@& £, Qﬁfi‘iﬁyﬁ”@ Q: ’%ﬁ nﬁ“ﬁ .sam@c% pymnmé&
car C

revenglcatlo% rad en ce que

8- met hylnﬁe&,&hwbl cyclo- [3.2.1 oct-3-yl e 1

, 4- di az a{yvéntfidalibrs pouf fd3dEids donttaBtanid JiNhAt - BS, dh BEARABAY. A, Using sk
Jnone 3-yle, 3,9- diazabicyclo[4.2.1]none-3-yle,

9- m~t hyl+. 3cBmgbséasddimec! o[ 3. 3. 1] none-3-yl e ou 2, 5- dlazablcyclo[z 2.11-
hept-#-yle. 6 4. Conposd de fornule 01 10

Co2R A N 15 o) 2 ly ou un sel

d' addition d' aci de phdt ' acceptam¢fghe ce conpos6, fornule
dans | aquelle 20 , tion pharnmaceuti quenent
accept abl e ou un groupe al ; Arepr~senteg,CH, CF, CC ou N, Y
est uf¥ groupe alkyle en C al kyle en G h Cs, cyclopropyle ou
vinyle ; ou bien A est U car ornme conjoi ntement avec Y et avec le
carbape et |'azote auwdjuels A et Y éont attaches, un noyau hexagonal qui
peut contenir de |oxygbne et auquel ¥peut 6tre attachE R qul est un 25
groupe methyl e ou m-thyl bne ; et R2 est un substituant diazabicycloal kyle

SRR O e b bty e ol

A représente CH, CF, CClou N ;

Y est un groupe méthoxy, N-méthylamino, p-fluorophényle, p-hydroxyphényle ou p-aminophényie ;
25 ot

R? est un substituant diazabicycloalkyle ponté choisi entre

30
(CH )
. cH A (Cﬂz) n
“" o
|
Q
P '
. n
et
45 (CH,)
I N
N
50 oimalavaleur1ou2;

nalavaleur2ou3; et
Q est I'hydrogdne, un groupe alkyle en Ci & Cs, (alkoxy en C1 & Cg)carbonyle ou (alkyle en Cy &
Ces)carbamoyle.

55 2. Composé suivant la revendication 1, caractérisé en ce que R' est I'nydrogdne, A est un groupe CH, CF
ou N, et Y est un groupe méthoxy, N-méthylamino, p-fluorophényle, p-hydroxyphényle ou p-aminophé-

nyle.
-
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30 ' 1 ,0N “ ~~~N

IN J
35 . INT |
Q - .o Q EP0215650B1 (Q 40 K-' ou Q
repr~sente I hydr og&ne, un groupe al kyle en Cl a Ca (al koxy en C, a
Cs) car bo ou (al kyl e en C .. a C62qq§r arm | e. uggg_m%gly,\_/saar_\‘}iazamycb_
rl e\é?ES: c @ ‘i gfa cycp 2.2)n ne-4~yle, Qﬂmithy?q; 9- f’gablcyclo[421]none-3-yle 3,9-
(1, 4-diaz ab #‘ F? li"[‘ﬁ” it '{}?"3"" By Rl hnerRetec & AR rTGiolR- 1
Conposg de e 50 O F2
2 R31 55*A IN R

L TP LEEa T |
| ~~~~~~~~ 4 _Composé F?I°[’1“1'°Bt| EP 0 216 650 Bl ou un sel d'addition d' acide

pharnaceuthuenent accept abl e de ce conpos6, formule dans |aquelle R est
| " hydrogene, un cation acceptable dugoint de vue 9harnacoutique ou un
groupesal kyle en C, a ; A represenyg CH, 5 co,R- Y est un groupe al kyle
en C1 A Ca ou cycl opropVyl 2
8- net hyl - 3, 8-dl azabi cycl of 3. .1Joq
(1S, 4S)- 2, -di azabi cycl o[ 2. 2. 1| hept
S, 4S) - 5- nethyl 2, 5-di azabi gcTOp27 2. ept - 2 er 7. Conpos6 sul vant | a
revendiscati on 6, caract@ﬁls en ce quolR est |'hydrogbne. 10 . Conpose
suivant |a revendi cat i on 7, qui est |Yacide
1- ckgyopropyl -64-fl uoro-1, 4 di hydr o- 7- [18 48 2 5- dIazabicycIo[Z 2.1
] hept - 2-yI |- 4- oxo U|nolelne car boxyliq sd sul va | a
revend| cat i 8‘:‘1“"739' Esﬂd%e dP‘f'@G"‘E’H‘a@H Ei'“?']' a"ég’?taq' pg) p°3é formule dans aguelle
1- CyCI ?Ypr Opyl Iﬂw C;% pharm eutiguement acce @ ou un groupe alkyle en C; & Cs ;

Z en

dl y ro-7- (8 nalk en CIO| 0 OU vinyie ; ou bien
] - 0Tt - 3yl) - 4- %est u‘éﬁ;u"ﬁ Cs‘%f.' byl AfQ Qpﬁekf 1o sunguels Aot ¥ sont

antl-bactdr
revend, atlgﬁéiﬁﬁ difin éﬁ@%pg@ec un suppgé}l ﬁH?&nggggt"f%enen ifost un

accept abl e 2 lodt un(d0bdRiE YegEdalkyiBpos ehbil mmudaﬁ.a«t@vmaﬁiasewmli I

9, destine nédelusyid)| s olafeBich IR JiBRe s TP biazabloycRI abugRs pour | ' Et at
contractant sulvant: AT 1. Proc6d4 de preparation d' un conpose de formul e

.alI

30 { | !
N \ N N
Qv - @
\/ s5 ! N ) N
| i l
Q Q Q
;40
A ol Q représente I'nydrogéne, un groupe alkyle en Cy & Cs, (alkoxy en Ci & Cg)carbonyle ou (alkyle en

Cy & Cg)carbamoyle.

5. Composé suivant la revendication 4, caractérisé en ce qu'il est l'acide 1-6éthyl-6-fluoro-1,4-dihydro-7-
45 (1,4-diazabicyclo[3.2.2]none-4-yl)-4-oxo-3-quinoléine-carboxyliqus.

6. Composé de formule

50
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26 0 r / >~~ CC2R 2 A ~ 2 A
N~~~ y ou.d un sel d'addition d' acide pharnmaceuti quenent acceptable de ce
conpos6, fornule dans | aquel | e REP@RI5B8MBAr ogbne, un cation

phar maceut i quenent acceptable ou un group. alkyle en Cl1 & C6; A represente

CH CF, .CC ou J\I % oY este pn gr oupe t hoxy, N- ’ thXI nr?snohee
i e R gt e i o
: - re&ésgﬂt chY e s CHQi’ gﬂc_)lb ma |la val eurH 1 ou 2; 20

e~~~ ~~~~~Yestun gr pealkyloen C; 4 C ou cyclo ropyle :
N a |2 val OUfp b e gth zaraéﬁﬁestﬁ'%ﬁ} BN RE0U s 4o BBl Ak fogk®. O &
Cs, (al koxye ana@s)&-fgifﬁ%shﬂ?mk&um. 1cl ; N-ngen : % 49gg') car a‘flmyf(e,] o

caracteris6 par la r~action d" un conpose de fornule 25

O 7. Compo§@suivéf la revendication B, caractérisé en ce que R' edd Mhydrogene~~~~~~"~ e~ c
2R2 30 A Hal | K4 35
dans | aguetdntpos¥ suivénicla révendicitiont 2| qui BetOr'adidé | 1riySlopddpyietisiost dedihytiol7-[es54S-2/5

hal ogbne, diszsbicyslo[22d epis2ylicieoxb-dinindiéneFeitoxyique. | aquel | e R2 est tel que
ddfini ci-dessus et, a titre facultatif, A convertir le conpose de fornule

| obt en® eGomposss syivagt lagrdvenilicajon) 7o cdrattérisé en ce qu'il est I'acide 1-cyclopropyl-8-fluoro-1,4-
15 dihydro-7-(8-méthyl-3,8-diazabicyclo[3.3.1]-oct-3-yl)-4-ox0-3-quinoléine-carboxylique.

W, 10. Composition anti-bactérienne, comprenant un composé suivant I'une quelcongue des revendications 1
& 9 en mélange avec un support pharmaceutiquement acceptable.

20 11. Composé suivant I'une quelconque des revendications 1 & 9, destiné & &tre utilisé comme médicament.
\.J Revendications pour I'Etat contractant sulvant : AT

1. Procédé de préparation d'un composé de formule

25
1
Cco 2 R
50 PR 4
ou d'un sel d'addition d'acide pharmaceutiquement acceptable de ce composé, formule dans laquelle
R est I'nydrogéne, un cation pharmaceutiquement acceptable ou un groupe alkyle en Cy & Cs ;
A représente CH, CF, CClou N ;
o Y est un groupe méthoxy, N-méthylamino, p-flucrophényle, p-hydroxyphényle ou p-aminophényle ;
o/ et
R? est un substituant diazabicycloalkyle ponté choisi entre
45
60
55
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2. Proc~d6 suivant |la revendication 1, caracterlse on ce quo R est

| ' hydr ogbne, A repr6sente CH, CF ou 40 N, et Y est un groupe ndthoxy,
N-n6t hyl ari no, p-fluorophdnyl e, p-ER@rRIGEEENBAYI e ou p- ani nophdnybe. 3.
Procecd4 suivant |a revendcication 2, caract6rise on ce quo R2 est un
groupe 8-nbt hyl - 3, 8-di azabi cycl o- 13.2.1]oct-3-yle, 1

, 4-di azabi cycl o[ 3. 2. 2] none-4-yl e, 9-m-t hyl -3, 9-di azabicyclo[4.2.1

] none-3-yle, 3,9- diazabicyclof4.2.1] none-3-yl ¢,

9- ndt hyl - 3, 9- di azabi cycl o[ 3. 3 1 gpey 3-yl e 2x&: di azabi cycl o[ 2. 2. 1}- 45

hept-2-yle. 4. Proc~d6 de pfdparati oA ®™' un 9)9n4 de formul o 60
Or 1 (ci,), | CORL 2 p6 2
IAXN "0 ... A NR ) | Y 33 y 0 215 650 Bl ou d'un sel

d' addi ti on d' aci de pharmacouti quement acceptablje de ce compose. formule
dans laquelle R est |'hydrogege, un cation pharmacouti quenent acceptabl e
ou un geoups alkyle en C, a C6|A represente CH{ CF, CCl ou N, Y est un
groupe al kyle on Cl1 a Ca, hal odi nal kyle on Cl1 Cs, cycl opropyle ou vinyle
; Ou bien 6 A est du r e et for cdﬁrqtﬂsﬁpent avoc Y et avec
| e carbons et |'azote auxqu A et} Y sont es; un noyau hexagonal qu

peut contenir de | oxygbne et] a¥fpig]| peut Otfe att e R qui est un groupe
ndt hyl €8ou m~t hyl bne ; et sgt u substitgant di azabi cycl oal kyl e ponte
choi se entre | es substltuant3~l i azabi cycTof37Z. 2] - none+yl e,
1, 4diazabl cycl o[ 3. 3. 1] none-4-yl e, 1, 4di azabi cycl o[ 4. 2.2]-ddc+yle, 10 I
1 . INts $9 19,3 - ~~~~~~~~ et \ QXQ 15 00 Q
reoprs%gte | oY gr':to" ?‘Le‘zm’tﬁt roups alkyle on C, a Cs, (alkoxy en C_ A
s) car Bnyl e ofl J BY 5 oiRon S Gpbe WA € 8 G2RG) 80078 Rkob o278
ll%-corrposllc'daecs)&p ﬁ , Céra gﬂ) réaction d'un composé de formule
2
F COZR]'
N
30
Hal
i 35 dans laquelie R', Y et A sont tels que définis ci-dessus et Hal est un halogéne, avec un composé de

formule R?H dans laquelle R? est tel que défini ci-dessus et, 3 titre facultatif, & convertir e composé de
formule | obtenu en un sel d'addition d'acide.

2. Procédé suivant la revendication 1, caractérisé en ce que R! est I'hydrogdne, A représente CH, CF ou
40 N, et Y est un groupe méthoxy, N-méthylamino, p-fiuorophényle, p-hydroxyphényle ou p-aminophényle.

3. Procédé suivant la revendication 2, caractérisé en ce que R? est un groupe 8-méthyl-3,8-diazabicyclo-
[3.2.1]oct-3-yle, 1,4-diazabicyclo[3.2.2]none-4-yle, 9-méthyl-3,9-diazabicyclo[4.2.1]none-3-yle, 3,9-
diazabicyclo[4.2.1]none-3-yle, 9-méthyi-3,8-diazabicyclo[3.3.1]none-3-yle ou 25-diazabicyclo[2.2.1}-

45 hept-2-yle. :

4. Procédé de préparation d'un composé de formule

50
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+

A N Hal | y dans laquelle R, Y et A sont tole que
défl nis ci-dessus et Hal est un hal ogene, avec un conpose de fornule R2H
dans laquelle R2 est tel quo d6fiEROZ2IS@BS et, & titre facul tatif, la
conversion du conpos6 obtenu on un sel d addition d acide. 'a 5. Proc ~dd

sul vant Ia revend| cation caract6ri s6 en ce que |edit L LCompose est |'acide
-t hyl - §e tuon lde pharmaceuthuement acceptable de ce comp , formule dans Iaquelle

d| hydr o- 7 (1 ig\ I_{E Pég‘% z'w%wgueﬂ‘emafceﬂ%'ﬁ(?“ o Gfﬁ‘i'pﬁ@fkﬁlf 82Cta hbxyl i qu
Iei : Pr oc~d ul® Grobid 1(390 aleh h%BEQ?:QIﬁy@e éoéa r%éﬂeooucﬁrgﬁ 39 bign %iio n

(f st du carbon e conjointe! tﬁzm a}%aeY et avec Yo &

d' aci e P th hdf b hExbfonsl i et Lohien (SR gb o BR Gkl Ao afaché Rou! S1UF |

R est hé g}gyleg,mn dn@bletPhar maceut i quenent acceptabl e ou un groups
al kyl e en ®® dsburfs &Qﬂfaﬂ%ﬁcy%ﬁ kyf’ponté choisi entre les substituants 1 4—d|azab|cyclo[322]|-
RN none-4-yle, ,4-diazdbiRy&lo[3.3. Pinée X-yid), 1, X-dRgdbicydlo[42. 21 4be4-abkyl € on G A Cs ou
cycl owopyl e ; et RR est un groupe

8- nbt hyl - 3, 8- di azabi cycl o[ 3. 2. 1] oct - 3- er

(1s 4S) - 2 5-di azabi cycl [ 2. 2. 1] hept - 2- er ou (1 !

S, 4S) - 5-net hyl - 2, 5- di gzH clo[2.2.1 -2-yle, caragct+«isd par la
rdactlon d' un conpo de formulb 5 F - <- co2
R 10 Mal A N 15}(d agdel l e RI, sontett ell s inis

cd-dessus et Hal estun h gbne, 0s4 de

Iaqu‘eue R2 est tel qud{doefl ni ci-dessus , b titre facq tatif, ia
conversi on du conpos6 ' Q
20
\/ ol Q représente I'nydrogéne, un groupe alkyle en Ci & Cs, (alkoxy en C1 & Cs)carbonyle ou alkyle en
C1 & Cs)carbonyle, caractérisé par la réaction d'un composé de formule
2
s
L ) .lI
30
Hal
a5

dans laquelle R, Y et A sont tels que définis ci-dessus et Hal est un halogdne, avec un composé de
formule R2H dans laquelle R? est te! que défini ci-dessus et, A titre facultatif, la conversion du composé
obtenu en un sel d'addition d'acide.

;0 5. Procédé suivant la revendication 4, caractérisé en ce que ledit composé est I'acide 1-éthyl-6-fluoro-1,4-
(N dihydro-7-{1,4-diazabicyclof3.2.2]none-4-yl)-4-oxo-3-quinoléine-carboxyligue.

6. Procédé de préparation d'un composé de formule

..II
50

ou d'un sel d'addition d'acide pharmaceutiquement acceptable de ce composé, formule dans laquelle
R! est I'hydrogéne, un cation pharmaceutiquement acceptable ou un groupe alkyle en Cy & Cs ;

’ AR L




obtenu en un sel d'addition d acide. 20 7. ‘Proc~d6 sul vant |a revendication
6, caractirls4 on ce quo R1 est !'hydrogbne. 8. Proc~d6 suivant |la -
revendi.-cation 7, dans |equel |edi tERO215680BLt | ' aci de

1-cycl opropyl'-6-fluoro-1, 4-

di hydro-7[ 1S, 49 - 2. 5-di azabi cycl,ol 2. 2. 1] Jhept - 2-y| ] 40x0- 3- qui nol di ne- car box
ettt composg Eg%g?ﬂﬁ“éﬂé‘a’%‘%}"ﬁ%#:ﬁﬁ@ f"_s?.ifﬁgﬁ.?:ge_. (R E B E Al

, 4-dl hydr o- 752;%7}%%‘1?3‘%@ nsde: {3 Vip. Geractéiisé par la réaction 'un composé de

| oct - 3-yl ) -4-0x0- 3- qui nol 6i ne-car boxyl i que. PatentbnsprUche 30

Pat ent ansprl ~che fUr fol gende Vertragsstaaten: BE, CH DE, FR GB, IT, LU,
NL, SE 1. Verbindung der Fornmol O - CRsbh F

C, . .1 40 F R2 ~ ~~~A 1N402R2yodor ein
phar mazeuti sch verwendbar es~N] ' d&PR "~ worln 45 R1
Wasser sipof f, ein pharnmazoutis¢h ver s Kation odor (G -C5)Al kyl
bedeutet; A CH, CF, CCl oder bede Met hoxy, N Mot-hyl R no,

p- Fl uor phenyl , p-Hydr oxyphe iAfophenyl bedeutet; und R2 ei nen
ver brtckten D azabi cycl Ikyl - Subst i tugnten bedeut et, ausgew-hlt aus 60 55
35 :*C L MS* EP 0 2156S0 Bl (CH2y 10

| 0 -1 ~~~~Q | ' | 20

Nwrin mfU 1 oder 2 steht; '
L dans laquelle R', Y et A sont tels que définis ci-dessus et Hal est un halogéne, avec un composé ds

k../ formule R2H dans laquelle R? est te] que défini ci-dessus et, A titre facultatif, Ja conversion du composé
obtenu en un sel d'addition d'acide.
20
. 7. Procédé suivant la revendication 6, caractérisé en ce que R! est I'hydrogéne.
o~/

8. Procédé suivant la revendication 7, dans lequel ledit composé est I'acide 1-cyclopropyl-6-fluoro-1,4-
dihydro-7[1S,45)-2,5-diazabicyclo[2.2.1]hept-2-yl]-4-oxo-3-quinoléine~carboxylique.
25
9. Procédé suivant la revendication 7, caractérisé en ce que ledit composé est l'acide 1-cyclopropyl-6-
fiuoro-1,4-dihydro-7-(8-méthyi-3,8-diazabicyclof3.2.1]oct-3-yl)-4-oxo-3-quinoléine-carboxylique.

Patentanspriiche
so Patentansprliche flir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, L], LU, NL, SE

1. Verbindung der Formel

Ql.I

oder ein pharmazeutisch verwendbares SHureadditionssalz davon, worin
45 R!' Wasserstoff, ein pharmazeutisch verwendbares Kation oder (C1-Cg)Alkyl bedeutet;
A CH, CF, CCl oder N bedeutet;
Y Methoxy, N-Methylamino, p-Fluorphenyl, p-Hydroxyphenyl oder p-Aminophenyl bedeutet; und
R2 einen verbriickten Diazabicycloalkyl-Substituenten bedeutet, ausgew&hit aus

50

- |



)

25

“nfar 2 odor 3 steht; und O Wassérstoff, (G -Cs)A kyl, (C1

- C6) Al koxycar bonyl oder (Cl -C6)Al kyl carbanoyl bedeutet. 2. Verbi ndung nach
Anspruch 1, dadurch gekennzei chn&P,0 216M658B1\WAsserstof f, A CH, CF oder N und
Y Met hoxy, N-Methyl amino, p-Fluorphenyl, p-Hydroxyphenyl oder p-Am nophenyl
bedeuten. 30 3. Verbindung nach Anspruch 2. dadurch gekennzetchnet, daB R2

8- Met hyl -

3, 8-Di azabicyclo[,3.2.1 loct-3-yl, 1

, 4- Di azabi cycl o[ 3. 2. 2] n m l, 9- Mot hyl - 3 9- di azahﬁcycl o[4.2.1 ]non-3-yl,
3, 9-Dl azabi cycl o[ 4. 2.&7] non- 3- "MICH.9- Met hyi -3 I aza cl o[ 3. 3. 1l non- 3- yI
oder Z,5-Di azabi cycl d[2. 2. 1] hepty- 22y ist. Kijs 4 Verb ndung der Fornel O

CR 2

A N R2 i 1Y 4 ej n pharnmazeutisch

ver wendbar es Sl ur eaddi tJ z |[davon, worin JR1 V\ass7er%t ff, ein

pharmazeuti sch verwe ares Kapdon oder (Cl-
CCl oder

utet; A CH, CF,

N bedeutet; w = N Y (C1 -C3)Alkyl, Hal oal kyl ,

Cycl opr opyl odor Vi nyI bedeutet; oder A ein KohI ens} of fat om bedeut et und
zusamren mt Y und dem Ko enstof.f- und Sti ckstoff@om an die A und Y
gebunden sind, einen sechsgliedrigen Ring bildet, der Sauerstoff enthalten
kann und der daran gebunden RI aufweisen kann, dad Methyl oder Methyl en

bedeut et ;

und R2 el nen stituenten

Brdekien Di azabi cycl

bedeutset, der ausgewA ist aus}1,4- 55 azabi cycl(@@)% 2] non 4 yl,

1. 4- Dl azabi cycl oE3. 3. 1, 4- D azabi \ EP
0215.650 Bl N vnd - r
i I Jr ~~~~~ @ t} ~~~~——- |

| ~~p Q~~~~~~~~ cl ,0 ' erstoff, (G N

(G - Al koxycar bonyl oder (O C-) Al kyl car banoyl eutet. 5. Verbindung

nacQ/Anspr uch 4, dadurch gekennzei chnet, dal B di ese Ver bi ndung

1- Et hyl -
di hydr o-
i St. s

55

wor-1, 4-
7- %,4,0[,)1,@3@@3&% o[ 3. 2. 2] non- 4-yl) - 4- oxo- 3-chi nol i ncar bonsl ure

n flir 2 oder 3 steht; und
Q Wasserstoff, (C1-Ca)Alkyl, (C1-Cs)Alkoxycarbonyl oder {C1-Cs)Alkylcarbamoyl bedeutet.

2. Verbindung nach Anspruch 1, dadurch gekénnzeichnet. daf R' Wasserstoff, A CH, CF oder N und Y
Methoxy, N-Methylamino, p-Fluorphenyl, p-Hydroxyphenyl oder p-Aminopheny! bedeuten.

3. Verbindung nach Anspruch 2, dadurch gekennzeichnet, da8 R2 8-Methyl-3,8-Diazabicyclo[3.2.1Joct-3-yl,
1,4-Diazabicyclo[3.2.2]non-4-yl, 9-Methyl-3,9-diazabicyclo[4.2.1]non-3-yl, 3,9-Diazabicyclo[4.2.1]}non-3-
yl, 9-Methyl-3,9-diazabicyclo[3.3.1]non-3-yl oder 2,5-Diazabicyclo[2.2.1]hept-2-yl ist.

4. Verbindung der Formel

eesl

oder ein pharmazeutisch verwendbares Siureadditionssalz davon, worin

R' Wasserstoff, ein pharmazeutisch verwendbares Kation oder (C1-Cs)Alkyl bedsutet;

A CH, CF, CCl oder N bedeutet;

Y (C1-C3)Alkyl, (C1-Cs)Haloalkyl, Cyclopropy! oder Vinyl bedeutet; oder

A ein Kohlenstoffatom bedeutet und zusammen mit Y und dem Kohlenstoff- und Stickstoffatom, an
die A und Y gebunden sind, einen sechsgliedrigen Ring bildet, der Sauerstoff enthalten kann und der
daran gebunden R' aufweisen kann, das Methyl oder Methylen bedeutet; und

R2 einen verbrlickten Diazabicycloalkyl-Substituenten bedeutet, der ausgew#hlt ist aus 1,4-
Diazabicyclo[3.2.2]non-4-yl, 1,4-Diazabicyclo[3.3.1]non-4-yl, 1,4-Diazabicyclo[4.2.2]dec-4-yl,

- T



75 6. Verbi ndung der Fornel X F CO2R1 20 2
~~N . . R 25 '

y oder -ei n pharnmazeutisch verwendbEP 218860 BAddi t onssal z" davon, worn Rl
Wasserstoff, 'fin pharmazeutfsch verwendbares Kation odor (G -Cs)Alkyl
bedeut et.; so A CH bedeutet; Y (C-C3)Al kyl odor c,yfl opr opyl
bedeutet; und R2 8- Met hyl } 3, 8-di azabi cycl SE. 2.1 ]Joct-3-yl N (1

S, 4S) - 2, 5- Di azabi cycl o

¥ hept - 2-yl 1 S, 48)-5;

Met hyl - 2, 5-di azabi cyc{0[2.2. 1 ept - 2- I st 6 u7 nach
Anspruch 6, dadurch ggk | chnet, da ers'[‘%ff . Ver bi ndung
nach Anspruch 7, wori ' er bi ndun N

- Cycl opropyl -6-fl uor-1, ydro-7-[ (1S, <2, 5- |

Di azabi cycl o[ 2. 2. 1] hept - 2t yI - 4- oxo- 3- chi noji ncar bonsaure !'gt. 40 9

1- Cycl ogropyl -6-fluor- 1,4-di hydro-7-(8-nethyl-3,8-di azabicyclo[3.2.1

] oct - 3-yl') - dwadin @ Wassbrstom |(CHAC:FRIKYD (G5 05 JMkBxyic@bonyildder (043Cd )AIlidamameyl betleutet.
Zusamenset zung ent hal tend ei ne Ver bi ndung nach el nem der AnsprUche 1 bis 9
I n M schusg Varbinduhgn eachp Asspruely dudadsich gekenneaintited.r daft diesdg\arbindddy 1-Ethyh@fiuor-hétung
nach ei nem ddiydmrvs(ADiraabicyclpB.g.2ponrhy);-dkexowdechiielingprenstiuedst! m t t el .

Pat ent aispr Uche sfUr fol genden Vertragsstaat: AT so 1. Verfahren zur

Her st el | ufg ¥arbiedunadar §pm8ling der Fornel 55 37

LNINAL TPl H1 i EP 0 216 650 B1 O ur - nBc02al R
| 22 10 oder sines pharmazeuti sch verwlndbaren Sdurfadditionssal zes davon,
worln Rl Wasserstoff, eiB phar euti sl ver nﬂﬂgkes Kat i on odor
(Cl1- Cs)®I kyl bedeut et ; o’
u ...I
\A
R? |
25 Y

oder ein pharmazeutisch verwendbares S#ureadditionssalz davon, worin
R! Wasserstoff, ein pharmazeutisch verwendbares Kation oder (G1-Cs)Alkyl bedeutef;
30 A CH bedeutet;
Y (C1-C3)Alkyl oder Cyclopropyl bedeutet; und
2 8-Methyl-3,8-diazabicyclo[3.2.1]oct-3-yl, (15,45)-2,5-Diazabicyclo[2.2.1]hept-2-yl oder (15,4S)-5-
Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl ist.

k—_/‘, ss 7. Verbindung nach Anspruch 6, dadurch gekennzeichnet, da8 R' Wasserstoff ist.

8. Verbindung nach Anspruch 7, worin diese Verbindung 1-Cyclopropyl-6-fluor-1,4-dihydro-7-[(1S,4S)-2,5-
Diazabicyclo[2.2.1 Jhept-2-yl]-4-ox0-3-chinolincarbons&ure ist.

, 40 9. Verbindung nach Anspruch 7, dadurch gekennzeichnet, daB diese Verbindung 1-Cyclopropyl-6-fluor-
(N 1,4-dihydro-7-(8-methy|-3,8-diazabicyclo[3.2.1]oct-3-yl)-4-oxo-3-chinolincarbonsiure ist.

10. Antibakterielle Zusammensetzung enthaltend eine Verbindung nach einem der Ansprliche 1 bis 9 in
Mischung mit einem pharmazeutisch verwendbaren Tréger.

11. Verbindung nach einem der Anspriiche 1 bis 9 zur Verwendung als Heilmittel.
Patentanspriiche fiir folgenden Vertragsstaat : AT

so 1. Verfahren zur Herstellung einer Verbindung der Formel

. W



A CH CF,~ cCl odor N bedeutet; 15 ..  Y-Methoxy, N Methyl anino,

p- Fl uor phenyl, p-Hydroxyphenyl odor p-Anm nophenyl bedeutet; und R2 el nen
ver br ~ckt en Di azabi cycl oal kyl - SulEf 0 21588081 bodeut et, ausgew hit aus |

| 20 ' : N C2m25 Q

QI . _ | 235 N worln Lm
fU 1 odor 2 steht; n fOr 2 oder 3 steht; und Q Wasserstoff, (G -Ca)Alkyl,
(C -Ce) Al koxycar bonyl aogor (Cl-C6)Ai k)ﬁ car banoyl begeutet, dadurch

gel cennzei chnot, daB nmeEn e{ne in deL-F&9sR ™45 0 F>

co 2R60 . 1 : . A Hal y 55 worin RL, Y und A die
oben definlerte Bedeut ung hapon u Hal | ogen bedeutety.Tit einer
Ver bi ndung der Fornmel R2H, h Le en definierte Bedeutung hat,
unset zt und gegebenenfglds die ﬁebi | dBt e Ver bi ndung der Fornel | in ein
saur eaddi ti onssal z OberfUnhrt. 38 { 111111

H Il hll1111111112 EP 0 215.650 51 2Y Verfahren nach Anspruch 1, dadurch
gekennzei chnet, daB RI Wasserstoff, A CH CF oder N und Y Mt hoxy,

N- Vst hy| arrioter einps pHatneazguitieoh \Wwhrwerntibintl Suaatiditionssalzesdiavonpwofini Nnophenyl bedeut en.
. Ver f ahr en nBlOMassersigst, eio Iphétmazealidch viwegdiems iKation ober ¢C1-CsiRky Bedeutet;

8- Met hyl - 3, 8- OCHZCH CC\elbiif Beddutdt; | oct - 3-yl, 5 1

, 4- Di 2&zabi cycY ¥pthox, i#-Mathylaming; ip;Fluorphenylp-Hydo:gphvnyl 2desipcAminophenylbedeutetignd 3- y| |
3, 9- Di azabi cyR¥ «isen verbriickinn RiazahicydlpalikylsSubgtituepten bedgutet; aysgewiiitaus o 3. 3. 1

] nonv3+yl odor 2,5-Di azabicyclo[2.2.1 Jhept-2-yl Ist. 4. Vertahren zur
Herstel l ung ei ner Vérbindung der Fornel 10 |

N N
20
.- S cn S ~N,
o/ (CH,)
(cH.,) 2'n
2'n
25 N N
| {
!Q T
30 N N
L) \
(CH 2 ) n
s I N
' N ~
worin
- g m fUr 1 oder 2 steht;
N n fir 2 oder 3 steht; und
Q Wasserstoff, (C1-Ca)Alkyl, (C1-Cg)Alkoxycarbonyl oder (C1-Cg)Alkylcarbamoyl bedeutet, dadurch
gekennzeichnet, daB man eine Verbindung der Formel_
45
o 1
F $ co 2R
7
‘ ‘ a1l
§0 ~
A >n
Hal !
Y
85

worin R', Y und A die oben dsfinierte Bedsutung haben und Hal Halogen bedeutet, mit einer
Verbindung der Formel R2H, worin R2 die oben definierte Bedeutung hat, umsstzt und gegebenenfalls

die gebildete Verbindung der Formel 1 in ein shureadditionssalz Uberfiihrt.

s KO 00 0



*

0J R ° | y 20 oder sines pharmazeuti sch verwsndbaren

Saur eaddi ti.onssal zes davon, worin Rl WAsserstoff, sin phanmazeutisch

ver wendbares Katlon oder(Cl -Cs)AlgpbawsgsaBst: A CH CF, CC odsr N
bedeutet; Y (Cl -Ce)Akyl, (C, -Ca)Hal oai kyl, Cyclopropyl odsr Vinyl

bedeut et; odor 26 A ein Kohl enstof fatom bedeutet und zusamen mt Y
und dem K&hl ¥arehresr pach Asprashi 1¢ adutshagkennaeichnst, (tlak RhWesagrstpfiga (il @& pder Ngnd Y
sinsn sec hegﬂ"?‘%%ﬂb')@hy'wimp‘ﬁl"w&ﬁ"y' RJ‘E!W"B&?!\%M‘ P‘M P'AE‘H'PPMPX' gefepteznn und der

daran gsbund sen ?de

ut R2
el nen verBT % C}P AR ggaﬁ%g o188 oot 30
» lazabucyclo[4 2.1Inon-3-
azﬁ)lg:;vrabrlc;c’f i‘f’%ﬂ‘?%‘g ﬁl ?3 ?gﬁ ta'élcis‘4 yi, 90 |

| Aol Sund i Q
Fi .
o 4. Nortatvon 2 Herstal Do Vemgy‘(ﬂgé'g'e P50, (G - Ca)Aky.

(G GCs) A koxyear bonyl oder (Cl-Cs)Alkyl carbardoy bedeutet, da- durch
gekennzei chnet, dan nman sine Verbindugg der Fornmel 30 66 worin R1, V
und A die oben deflniertf®e Bedoutung haken und | ogen bedeutet, mt

ei ner Ver bi ndung der Forne € ober definierte Bedeutung
hat, umsetzt und gegebenenfalll s di et e Ver bi ndung |risi n

Sur eaddst i onssal z Uber Fhrtm

' 111111111111112 ag rfahren nach Anspr uch 4, dadurch
gekau.q/zel chnet, daB di e®& Ver bi ndung 1, Et hyl - 6-fl uor-1, 4-di hydro-

7- (1, 4- D azabi cycl o[ 3. 2. 2 non- 4-yl ) 4- ogo- 3- chi nol i ncarbonsdure Ist. 6

Ver fahren zur Herstellung el ner Verbindung der Fornel 5 F

3 gebl I

C 02120 [1... AN1
O oder eines pharmazeutisch verwendbaren SHureadditionssalzes davon, worin
o/ R' Wasserstoff, ein pharmazeutisch verwendbares Kation oder(C1-Cs)Alkyl bedeutet;

A CH, CF, CCl oder N bedeutet;
Y (C1-Cs)Alkyl, (C1-Cs)Haloalkyl, Cyclopropyl oder Vinyl bedeutet; oder
26 A ein Kohlenstoffatom bedeutet und zusammen mit Y und dem Kohlenstoff- und Stickstoffatom, an
die A und Y gebunden sind, einen sechsgliedrigen Ring bildet. der Sauerstoff enthalten kann und der
daran gebunden R' aufweisen kann, das Methy! oder Methylen bedeutst; und
R? elnen verbriickien Diazabicycloalkyl-Substituenten bedeutet, der ausgewdhit ist aus 1,4-
Diazabicyclo[3.2.2lnon-4-yl, 1,4-Diazabicyclo[3.3.1]non-4-yl, 1,4-Diazabicyclo[4.2.2]dec-4~yl,

30
! I 1!:
\r 35 ’ - vnd
_ ' .
N N
| l |
Q Q Q
Y
worin Q Wasserstoff, (C1-Cs)Alkyl, (C1-Cs)Alkoxycarbonyl oder (Ci-Ce)Alkylcarbamoyl bedeutet, da-
* durch gekennzeichnet, daB man eine Verbindung der Formel
45
F
eoell
50
Hal®
85 worin R', Y und A die oben definierte Bedeutung haben und Hal Halogen bedeutet, mit einer

Verbindung der Formel R2H, worin R? die oben definierte Bedeutung hat, umsetzt und gegebenenfalls
die gebildete Verbindung in ein Siureadditionssalz Uberflihrt.

» | ORI
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RL'§ 15"oder el nem pharndzeut| sch verwendbaren Saureaddi | t onssai zes davon
worl n ,RI" Wasserstoff, ein pharmazeutl sch verwendbares Kation odor -
(C1l-C8) Ai kyl bedeutet; A CH bedekR @R1585QBI - Cs) Al kyl oder Cycl opropyl
bedeut et; und 20 R2 8- Met hyl - 3, 8-di azabi cycl o[ 3.2.1 oct-3-yl,

8 SR B S e eiRbe st
- \ - 'v " < ( r e ,
daB ?/TB.I’] ei - icy 8 gl}-#i%f%ra-%zgylmcarbons ure ist. = )

Go R 2 *. 11 Hal |y

wor | RﬁANQﬂé'ﬁ%" x m’ge'%'%ﬂneég??'ﬁﬂugptd%' Flgg'éféut ung haben und Hal Hal ogen
bedeutet, mt einer Verbindung der Fornel R21-1, worin R2 die oben
definl erte Bedeutung t, gegebeneégzarils di e gebil dete
Ver bi ndung in ein Siurea rt Ver f ahren nach Anspruch
6, dadurch gekennzei chnet, ffstoff-ist. s a. Verfahren nach
Ansprgich 7, worin dl ese Ver bi E
| - Cycl opropyl -B-fluor-1, 4
di azabi cycl o[ 2. 2. 1] hept2 2-yl } - 4oxo- 3~chi nol i ncarbonsaure ist. 9. Verfahren
nach Anspruch 7, dadurch gekennzei chiet, daB di ese Verbi ndung
-1- Cycl opropyl -8-fluor-1,4- dihydro-7-(8-nethyl-3,8-Di azabicyclo[3.2.1
] oct -18-yl ) - 4- oxo- 3- chl nol i ncarbonsflure Ist. 45 50 55

oder einem pharmazeutisch verwendbaren S#ureadditionssalzes davon, worin

L"‘y’ R' Wasserstoff, ein pharmazeutisch verwendbares Kation oder {C1-Cs)Alkyl bedeutet;
, A CH bedeutet;
- Y (C1-Cs)Alky! oder Cyclopropy! bedsutet; und
20 R? 8-Methy!-3,8-diazabicyclo[3.2.1]oct-3-yl, (1S5,45)-2,5-Diazabicyclo[2.2.1]hept-2-yl oder (1S,4S)-5-

: Methyl-2,5-diazabicyclof2.2.1]hept-2-y! bedeutet, dadurch gekennzeichnet, da8 man sine Verbindung
o/ der Formel

oO'OII

0 Hal

worin R', Y und A die oben definierte Bedeutung haben und Hal Halogen bedeutet, mit einer

\ 5 Verbindung der Formel R2H, worin R? die oben definierte Bedeutung hat, umsetzt und gegebenenfalls
die gebildete Verbindung in ein Séureadditionssalz Uberflhrt.

7. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB R' Wasserstoff ist.

- 9 8 Verfahren nach Anspruch 7, worin diese Verbindung 1-Cyclopropyl-8-fluor-1,4-dihydro-7-[(1S,45)-2,5-
L’ diazabicyclo[2.2.1]hept-2-yi}-4-ox0-3-chinolincarbons8ure ist.

9, Verfahren nach Anspruch 7, dadurch gekennzeichnet, da8 diese Verbindung 1-Cyclopropyl-6-fluor-1,4-
dihydro-7-(8-methyl-3,8-Diazabicyclo[3.2.1]Joct-3-yl)-4-0x0-3-chinolincarbonsiure ist.

50

NS



