6 - menbered nitrogen-containing heteroaryl-oxazolidjngnes , The present

i nvention relates to 6--nmenbered nitrogen- contalnlng heteroatyl-

oxazol i di nones, processes for their preparatignsand: tRery’ use .o

medi canment s, in particular as antibacterial medi caments.

N-aryl oxan i di ndBAYERAKIJENGESFLISCHANT al act i 1368 Leverdamens r om t he

publ i cations US@ % 4 §7|7Il 4 705 799, EP 311 090, US 4 801.600, US 4 921
869, US 4 965 2 and CH Park et al., J. Med. Chem 35. 1156
(1992). Conpoupiénté Kombémoeneral formula (1) (KgBslvBrislyl and Rerr] =
hydroxyl ), noreover, are included in a general internediate product fornula
in PCT WD 93/22298, neither concrete representatives of these substances

nor a pharmacol ogi cal action being described there. = The present invention
relates to 6-nmenbered nitrogen-containing heteroaryl- oxazolidi nones of the
general formula (I) [err] I n which

5 The present invention relates to 6-membered niu'ogén-comaining hetercaryl-
oxazolidinones, processes for their preparation and their use as medicaments, in
particular as antibacterial medicaments.

N-aryloxazolidinones having an antibacterial action are known from the publications
US 5254577, US4705799, EP311090, US4 801600, US 4921 869,
10 US4 965 268, EP 312 000 and C.H. Park et al,, J. Med. Chem. 35, 1156 (1992).

Compounds of the general formula () (D = pyridyl and R! = hydroxyl), moreover, are
included in a general intermediate product formula in PCT WO 93/22298, neither
concrete representatives of these substances nor a pharmacological action being
described there.

"15  The present invention relates to 6-membered nitrogen-containing heteroaryl-
oxazolidinones of the general formula (I)

N - o
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2 Rerr] represents azido or hydroxyl, or rgpresenfs a ggoyp of the
formul a - OR2, - -OSO[err]R err] or -NRFeI:I’]'R[VEJ:I’:]!U SV\heS’eln

Rlerr] denotes straigt-chain or branched acyk, Rawi Rg, SUps't Qs 8 .carbon atons
or a hydroxyl pI’OIECtI

r Rl err] denote
strai ght-chai n Bt brisheesents bﬂ%ﬁ)"ﬂ&tm [Bogroup ﬂl?rrf]mmja -OR?,

phenyl, which is opt cgtgow S stuted by straight-chain or branched al kyl
having up to 4 carbon a or NR‘R Rlerr] and Rlerr] are identical or

different and cycl oal kyl haV| ng 3 to 6 car bon at ons, hydr ogen,

phenyl or stralﬁpt chain branched al kyI tha‘lc pt 2
carbon atons or Kepresents eide: ox, bydroxyl, or represengs @, y"'ﬂ‘fa -OR’,
Rlerr] or Rerr] deng_gikaggrmglf t he formJIa COR_[err]

e

wherein fotes cycloal kyl having 3 to 6 carbon
atons, straight-chain or branched al kyl having up
to 8 carbon at ong, phenyl or hydrogen, D represents a 6-nenbered
aromatic he?erd@ﬁgp radi cal which has at |east one. ni trogen atom
and is bonded directly via a carbon atom or represents a bi- or

tricyclic aromatic radical which has at |east one nitrogen-

containing ring, i s Rbndenstedistraight-chaim or branchedmacybhatingiup to 8 darbonsatoms ot a
Fepresent's i ndol | 2i nyl DEREAPERPEIEEORE A he | 6 membered ring.
wherein the cyclic radicals are optionally substituted in each
R® denotes straight-chain or branched alkyl having up to 4 carbon atoms or
phenyl, which is optionally substituted by straight-chain or branched alkyl
10 having up to 4 carbon atoms,

R? and R’ are identical or different and
cycloalkyl having 3 to 6 carbon atoms, hydn_ogen, phenyl or straight-chain
or branched alkyl having up to 8 carbon atoms or an amino-protective
group, '

15 or
R* or R denotes a group of the formula -COR’,
wherein

R®  denotes cycloalkyl having 3 to 6 carbon atoms, straight-chain or
branched alky! having up to 8 carbon atoms, phenyl or hydrogen,

20 D 'repmmtsa&mnba'edmmnaﬁchamcycﬁctadicdwhidlhasatleastone
nmogmatomandlsv:aacatbmatom,or
represents a bi- or tricyclic aromatic radical which has at least one nitrogen-
containing ring, is via a carbon atom and is in each case 6-membered, or
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3 case up to 3 times in an identical or different manner by carboxyl,

hal ogen, cyano, nercapto, fornyl, trifl Wor pITet h_yl': nNityra, o

strai ght-chain or branched al koxy, al kox-yc-ar Bohyl el Kyl ﬁ]?l o or acyl
having in each case up to 6 carbo at oms or by Straij ght-chain or
branched al kyl havi ngCpr§sants ‘@&‘PCH W3-yl Fstepresents ipdoliginyh directlyevia the

bstituted by hyd |
having up to 5 car bors el rirl Wi by R ORI MS optionaitf sitkiiusd inf Gt
-NR[err] Rl err] casd mmmmmwm&ﬁ&mtmﬁbymwhal@m

di fferent and denotef clrogﬁ fornyl, straight- chaln or
branched al kyl or acSYPn%aVWQPtO rmy. uoro dHitre steai

atoms, phenyy or cycl
or toget her W|th the% bgen om (’era _oracyé n%er%g%ﬁﬁigofézﬁ carbon
heterocylic radical vitom$ opfhyi straigtitichiiasorabrnchied ealkycaving ap eon6 carbor latoms,

series consisting of S and/ or can urn be.opti ona

substituted, includi Fughcan iy g‘i’e ﬂﬁﬁ“&%@ng Wxﬁbbﬁfm&% i rpmehed
or straight-chain or c I 'ca?l?dﬂ :@nnla
carbon atons, and/ or ‘?ﬁe&ﬁg‘ |Hc§¥r di"ca ? are o%&ldgnal i@ S%%ﬁfl tu eg y a

group of theforrrula-l\lﬂféRrr]R[err] wher ei n Rlerr] and R err] are
identical or different and have the abovenenti oned neaning of R err] and
Rlerr] and are identical to or different fromthese, and/ or
10 wherein '
R? and R? are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl, |
or together with the nitrogen atom form a 5- to 6-membered saturated
15 - heterocylic radical which optionally has a further hetero atom from the

series consisting of N, S and/or O and can in tum be optionally
substituted. including on a further nitrogen atom, by straight-chain or
branched alkyl or acyl having up to 3 carbon atoms,

and/or .
20 the cyclic radicals are optionally substituted by a group of the formula -NR'R?,

wherein

R” and R® are identical or different and have the abovementioned meaning of R’ and
R® and are identical 1o or different from this,

and/or
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4 the cyclic radicals are optionally substituyted_by,,
(Cerr]-derr])-al kenyl phenyl, phenyl or by & 5"07,,6' rrt:er'ed sat ur at ed

PR

or ‘'unsaturated heterocylic radi cal havi ng up « o- 3:hét e g atons, sfromthe

vvvvv

series consisting of S, Nand/or 0, which arelnturn optlonally

substituted by 4heFyis rdicalsarg eptianally substiyted by (2o alkenyiphenyl) phonyt on by a

-N S

o) S0 e e Bl gy dﬁ&%ﬁfg@ﬂs@ﬁ*]@%@ﬁ#w Ip 3 hetero

dont | cal ”“”Be?‘@f v ﬁt““‘ S e 0T ot 2 el oparally
i dentical or di nt .a no r rai chaij

branched al kyl e oaGg@HPb%(ngé‘Pﬂ'ﬂ“l% 88&1{9@& ;Nﬂn & q? OzRl4

Rlerr] and e”l?}sﬁ‘lg e r different and have the abovementloned
meani ng of err] ‘an Sdz I&w ®tr] and are identical to or different

fromthese, Rlerr] and R[err] are identical or different and have the
abovenentioned meani.ng of Rerr] and are identical to or different
fromthis, 1]" denot es hydroxyl, benzyloxy or a radical of the
formula - NH-CONH[err], [err] wherein

Rlerr] and Rlerr] are identical or different and denote hydrogen or
straight-chain @& denotes a numbeb0ahoh2d al kyl having up to 4 carbon atons,
which can in turn be substituted by phenyl or pyridyl,

Rl err] denotes hydrogen or a sodiumi on,

R% R RB, R" and R are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 6 carbon atoms
10 or phenyl,

RY and R" are identical or different and have the abovementioned meaning of R” and
| R® and are identical to or different from this,

R™ and R" are identical or different and have the abovementioned mnng of R® and
are identical w or dlfferent from this,

15 " and/or in tum are optionally substituted up to twice in an identical or different

|  rmanner by carboxyl, halogen, cyano, mercapto, formyl, triflucromethyl, nitro,
phenyl, straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or acyl
having in each case up to 6 carbon atoms or by straight-chain or branched alkyl
having up to 6 carbon atoms, which can in tum be substituted by hydroxyl, by

20 straight-chain or branched alkoxy or acyl havmgupto 5 carbonatomorbya
group of the formula -NR'**R",

wherein

R"™ and R'" have the abovementioned meaning of R? and R® and are identical
to or different from this, '
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5 and/or in turn are optionally substituted up to twice in an |dent|cal or
di fferent manner by carboxyl, halogen, cyano, shar epptoe ¢ foraytk’
trifluoronmethyl, nitro, phenyl straight-chain dr bnantﬁ'étl al k‘b‘ﬁy

al koxycar bonyl, al kyl t hj,o or acyl having in eath &&sé“up‘to™6 Carbon atons
or by straight-chain ® anched al kyl having up to 6 carbon atons, which

can in turn be substi fydt |

branched al koxy or acﬂ# ﬁgw ng up é}g%ucarlgon a ombg%%%c%gm he
forrrula-NR[err]R[err] R err]- Rlerr]-SOerr]O or [err]
wherein Rlerr] and err] have the abovenentioned neaning of R err] and

- Rerr] and are identi to or different fromthese, or denote a
radi cal of the formula ) (OR[err] (OR[err]) or Rerr]-Sgerr]-

wherein R[err]( err] are identical or different and denote

hydr ogen or straight-chain or branched al kyl having up to 3
carbon atons and err] denot es net hyl, phenyl or tolyl,

Rl err]denotes a radical of the formula

wherein
5 n denotes a number 0, 1 or 2,
and salts and N-oxides thereof.

Physiologically acceptable salts of the 6-membered heteroaryl-oxazolidinones can be
salts of the substances according to the invention with mineral acids, carboxylic acids
_ or sulphonic acids. Particularly preferred salts are, for example, those with hydrochloric
10 acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,
ethanesulphonic  acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric

acid, fumaric acid, maleic acid or benzoic acid.

Saltsw:thcustomarybas&maybementlonedasthesalts,wchas, for example, alkali
15 metal salts (for example sodium or potassium salts), alkaline earth metal salts (for
| example calcium or magnesium salts) or ammonium salts derived from ammonia or
organic amines, such as, for example, diethylamine, triethylamine,
ethyldiisopropylamine, procaine, dibenzylamine, - N-methylmorpholine,
dihydroabiethylamine. 1-ephenamine or methyl-piperidine.

20 . C,-C;-alkyl halides, in particular C,-C,-alkyl .io'dids, can furthermore function as salts.

to a nitrogen-containing ring, or for f-carbolin-3-yl, or for indolizinyl bonded directly

—_—

i
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[err] Rlerr] denotes straight-chaip or branched alkyl having up
to 3 carbon atons, Rl err] denotes strai gF’ut" chaﬂ n':pr, b'r*amched '
al koxycarbonyl having up to 6 car bon ' eatuonis aoro "C'aT bdxy "o

?Rg/?{)rrrula t he %}/Ctheﬁ-raﬁi caas ar. |%| E’/i Bléstl utedmmo;nﬁll,ctg_lldlg;’
d t nb
Becor ding to ¢ hePHenattiEidig, ack ﬁ?’#ﬁﬁfﬂ*ﬁ*&'%ﬂ Sifoxalip} SriHRRURL

e oSt or comer & rpTheg Y il brisoarolyl, dHkacnoliziyy phemainyl pytidy Wm”l
di astereoners .. P} Pﬂa&mglﬁa@ ia& i‘ﬂ'tg&’ Fﬂ‘;gldgﬁgﬂy

uni f orm consgi tu@ﬁttﬁe 6-membered ring.

In the further field of substitution, a heterocylic radical also represents a 5- to

6-membered, saturated or unsaturated ring which can contain up to 3 oxygen, sulphur

and/or nitrogen atoms as heteroatoms. Preferred rings which are mentioned are: thienyl,

furyl, pyrrolyl, pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl,
10  imidazolyl, pyrrolidinyl, piperidinyl or piperazinyl.

These also include 5- to 6-membered saturated heterocyclic rings which are bonded via
N and can contain up to 2 oxygen, sulphur and/or nitrogen atoms as hetero atoms, such

~ as, for example, piperidyl, morpholinyl or piperazine or pyrrolidinyl. Plperldyl and
pyrrolidinyl are particularly preferred.

15 Hydroxyl-protective group in the context of the abovementioned definition in general
represents a protective group from the series consisting of: trimethylsilyl,
triisopropylsilyl, tert-butyldimethylsilyl, benzyl, benzyloxycarbonyl, 2-nitrobenzyl,
4-nitrobenzyl, tert. butyloxycarbonyl, allyloxycarbonyl, 4-methoxybenzyl, 4-
methoxybenzyloxycarbonyl,  tetrahydropyranyl, formyl, acetyl, trichloroacetyl,

20 2,22-trichloroethoxycarbonyl, methoxyethoxymethyl, [2-(trimethylsilyl)-ethoxy}-
methyl, benzoyl, 4-methoxybenzoyl, 4-nitrobenzoy, 4-fluorobenzoy, 4-chiorobenzoy!
or 4-methoxybenzoyl. Acetyl, tert-butyldimethylsilyl and teuahydropyranyl are
preferred.

Amino-protective group in the context of the invention are the customary amino-
25  protective groups used in peptide chemistry.

These include, preferably: benzyloxyearbonyl 2,4-dimethoxybenzyloxycarbonyl,
&meﬂmxybmzyloxycarbonyl methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl,
allyloxycarbonyl. phthaloyl, 2,2,2-trichloroethoxycarbonyl, fluorenyl-9-

leA3052 . -6-
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Physi ol ogi cal |y acceptable salts of the 6-nenbgred
het er oaryl - oxazol i di nones can be salts of the'subs:t ances, accotr “dit ng to the
invention with mneral acids, carboxylic acids_ bér s dl ORI gsachds.

. Particularly preferred galts are, for. e e, 't hg h hydr oric

aci d, hydrobr om@“& vk formyd, acetyh, '%HB@BW gi%rﬂlt ﬁ@gm Broni ¢
aci d, ethanesul phonic aC|d t ol uenesul phonic acid,  benzenesul phonic
aci d, naphthalenedlsulphonlc acid, acetic acid, proplonlc aci d, Iactic

acid, tartaric dfhede mcludec pmﬁﬂdﬂyudxnndo

aci d. Salts wi ust omar as.es e nenti Qnhed as the salt
for exampl e, k%meﬁm @wﬂ%ﬁww@%@a ﬁgvm qagaonyl,

al kal i ne eart h bx? é?a(lf le 93, Qltﬂ%hﬂfro%%?&r%h?ﬁ' tﬂho@’nyl-Q-

ammoni um sal ts e r organi c am nes
exanpl e, di%t hyheﬁhoxycarbbnylet hfdrmyl.ne acetyly | cﬂ-chlopoan:p;ylam 22, 2-tnﬂxmoae:tyl

di benzyl am ne, th | i d i et hyl api ne, ,1- ephenam ne or
net hyl - plperldl EE él@ﬂaggﬁt Bﬂm#k%%@ﬁ’ %’W 2 Iro%enzol
“Cerr] - err] - al fghaling dbd%vaﬁzﬁigf W@?ﬁeﬁ?’l&kqﬂmﬁ%ﬁﬁ? ﬂ'ob&&?'
context of the i‘nvention het rocycll radi cal under subsfituent D in Le

case of direct bbnﬂkmbﬁbm 4-methoxyphenybomisipbeytmetbyl. i n general represents a
6- menbered, aromatic heterocyclic radical which has at | east one nitrogen
at om and is bonded directly via a carbon atom or represents a bi- or '
tricyclic aromatp k@ﬂ?ommkqheHﬂﬁe@fﬂkqgﬁhapﬂﬂnimi gen-cont ai ni ng ring,
i s bonded dlrecgrsﬁéﬁg a carbon atomand iS in each égge 6- menbered, or
represents [err] -carbolin-3-yl, or represents i ndol i zi nyl bonded dlrectly
via the 6- ered ng. Exanples whi ch nmay be nentioned are cinnolinyl,
pteridinyl, Rﬂﬂ??dinyl, acridi nyl, phenanthrolinyl, quinazolinyl,

qui noxal i nyl , naphthyridinyl pht hal azi nyl, qui nol yl. |squ|nonI

4H qui nol i zi nyl , phenazi nyl , pyridyl yra2|nyl |n1d|nyl i dazin

i ndol i zi nyl , [eer 309 ahndrpmdomrmer%ond%uau M 2
6- menbered ring. (§§50;qqkﬂgr field of substitution a heterocyllc _
radi cal al so represents - to 6- renber ed, saturated or unsaturated ring
whi ch can contain up to 3 oxygen, sul phur and/ or nitrogen atonms as

het eroatns. Preferred rings which are nentioned are: thienyl, furyl,
pyrrolyl, pyrazolyl, %@ﬁ?ﬁWﬂ. pyrimdyl, pyrazinyl, pyridazinyl, thiazolyl,
oxazol yl, 8 i mdazolyl,

pyrrolidinyl, piperidinyl or piperazinyl.
R? denotes straight-chain or branched acyl having up to 6 carbon atoms or

15 benzyl,

R® denotes straight-chain or branched alkyl having up to 3 carbon atoms,
phenyl or tolyl, |

R* and R’ are identical or different and
denote cycylopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-
20 chain or branched alkyl having up to 6 carbon atoms, tert-butoxycarbonyl
or benzyloxycarbonyl,

or

R* or R® denotes a group of the formula -CO-RS,

. _ . - This Sheet Has Been Re
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These al so include 5- to 6-menbered saturated heterocyclic rlngs mhlch are
bonded via N and can contain up-to 2 oxygen, sul phit gnd].0 or Di t§f ogén at oms
as hetero atons, such as, for exanple, piperidyl, nbrpholunyﬂ of °*:

pi perazinyl or pyrrolldln | . .Piperidyl and pyrrolldlnyr are particularly
preferred. Hydr oxyl - Bﬁ@%ﬂnve group in the context of the abovenenti oned
definition in general represents a protective group fromthe series
consisting of trinethylsilyl, triisopropylsilyl, tert-butyldinethylsilyl,

Betnz?/l, benEyI orycalr :oolnyR" 2- lr)u tlmdnwwl 4z:y¢1to%¢pylhtmhjbqugl | cyélopentyl, cyclohexyl or
utyl oxycarbonyl, allyl oxycarbony ne nzy

nmet hoxybenzyl oxycar bonyl , - t et r affd %ﬁ‘?’é‘n Wﬂn‘yé@é@ﬂ up to 6 carbon atoms,
trichloroacetyl, 2,2,2-trichlor ﬁ&&? g&rg met hoxyet hoxynet hyl ,
[2-(trinmethylsilyl ) et hoxy] - ? 6% g@/ 4- met hoxybenzoyl ,

4-ni trobenzyl, 4-fluorobenzoyl, . 4- chlorobenzoyl or 4-nethoxybenzoy|

Acetyl, tert- but | di net h IS|IyI etrah opyr |, are preferred

Ami no- pr ot ec®i veﬁgrou @T&’@Xt Wﬂn \"Bgmi'é Lusqumakml,
am no- protective gro Et@h!aﬂﬁ}; ch sog"];Hg]g e,
preferably: benzyl oxyc R I me 6xy@en y%/oxy ar ﬁyll;yi.id};fi ‘pyrazinyl,

4- met hoxybenzyl oxycar pyngi&nymwmdamu&haﬂﬁmnmdmhcmdhnlmmonﬂlysubsunned

tert - but oxycar bonyl I

, al oxycar bogyl p.htha.

2,2,2-trichl or oet hoxy&h %%‘n‘#e ?‘?13 tgh?l '45‘%/% O differsmt, manner hy by carboxyl,
acetyl, 2-chloroacet otink! bfomifé, 'Wﬁ I
benzoyl 4-chl orobenzghom%‘%# enzo 4 m%yrag%enzoﬂ ’gﬁghal I'm %fmmyl
i soval eroyI 16r benzyl mtgomm;glm-nmmm nalkbxy,Zalkowmbmyibaﬂw}duo or acyl
4-ni trophenyl, 4-net hgxy.phen or triph ne Pre reed c oun
are those of the geneﬁﬁ'%/“r')l %/?ﬂ’ ‘%fﬁ‘%ﬂﬂ%ﬁ}/‘sm "ﬂ’@"b’r W%‘)
or hydroxyl, or repressvihg up r mmmﬁma. inGlgh bpfionally be substituted by
9 -OSO[err]R[err] or -NR[err Rl e

hydroxyl, by strai t-chamorbrancheda]koxyoracylhavmgupto4em‘bon

atoms or by a group of the formula -NR'R?,
15 wherein

R’ and R® arc identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 3 carbon
atoms or phenyl, |
_ . or together with the nitrogen atom form a moxpholinyl, pyrrolidinyl,
20 : piperazinyl or piperidyl ring which are optionally substituted, including via
the free N function, by methyl, ethyl or acetyl,

and/or the cyclic radicals are optionally substituted by a radical of the formula
by a group of the formula -NR"RF,

wherein
25 R” and R¥ have the abovementioned meaning of R" and R® and are identical
to or different from this,
Le A 30 522 - -8- Sheet Has Been Replaced -
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wherein Rl err] denotes straight-chain or branched acyl having up to

6 carbon atons or benzyl Rlerr] déhotés.'Stt ai gt +t'hain or
branched al kyl having up to 3 carbon atons, . ¢ phenylesor it Oteyl
Rlerr] and Rlerr] are identical or dlfferent and *° v d&ngte **

cycl opropyl, cycl opentapdforcycl ohexyl, hydrogen, phenyl or straight-
chain or branched al kyl having up to 6 carbon atons,; tert-butoxycarbonyl

or benzyl oxycar bonyl , or "Rerr] or R[err] denotes a group
of the fornula - COR[Qhé chcradwalsareo Subistituted by alkenyipBériyl, pheny
denot es cycl opropyl, cycl obut ycl. o entyl, cycl, ohexyl 4)- L
strai ght-chain or br arfymdy tyhmyh lmpnn@r@optmaﬂ byagroupofthe
phenyl or hydrogen, 5|t 1 faehi acrd el

qui nazol i nyl, qui noxalfD '{fﬂ{'ﬁ% m%/ blpnrhy g ﬁ‘aﬁ‘aﬁ c}% E@ T,

I soqui nol yl, pyridyl, pyra2| nyl , pyri m di nyI or pyridazi nyI V\,herel n
the cyclic radlcals are optlonally substituted In each case up to 3
times in an identical whereinfferent manner by carboxyl, fluorine,

chlorine, brom ne, iodine, cyano, nercapto, trifluoronethyl, fornyl,
nitro, straight-chain or branched al koxy, al koxycarbonyl, alkylthio or acyl

having in each case um t cdlefiotesialmambet ONEoPR, by strai ght-chain or br anched
al kyl having up to 4 carbon atoms, which can in turn optionally be

substituted by
R% R R¥, RY and R' are identical or different and
denote hydrogen, straight-chain or branched alkyl havmg up to 4 carbon atoms,
or phenyl,

10  R" and R are identical or different and have the abovementioned meaning of R
and R® and are identical to or different from this, |

R' and R" are identical or different and have the abovementioned meaning of R3
and are identical to or different from this,

and/or in tumn are optionally substituted up to twice in an identical or different manner
15 by carboxyl, fluorine, chlorine, bromine, iodine, cyano, mercapto, trifluoromethyl,
formyl, nitro, phenyl. straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or
acyl having in each case up to 4 carbon atoms or by straight-chain or branched alkyl
having up to 4 carbon atoms, which can in tum be optionally substituted by hydroxyl,
by straight-chain or branched alkoxy or acyl having up to 4 carbon atoms or by a
20  group of the formula -NR"R",

wherein

R'® and R® have the abovementioned meaning of R” and R® and are identical or
different from this,

o= i




10 hydroxyl, by straight-chain or branched aIkoXy”or acyl having up to -4
carbon atons or by a group of the formula -NR[errj#{eﬁr}“~§wpeF§hﬁ: R err]

and R err] are identical or different and denot e thydtogen, ¢ f oyl ,
strai ght-chain or brancped alkyl or acyl having in~ " €ach caSe‘lUp to 3

carbon atons, phenyl, opropyl, cycl opentyl or cycl ohexyl , or
together with the nitrogen atomforma norpholinyl, pyrrolidinyl,

pi perazinyl or piperidyl ring which are optionally substituted, including
vi a the free N ftheatycliviradivalsdre optionally rsubstitoted byatradical oftthy forfifula
acetyl, and/or the cyclic radicals are optionally substituted by a group
of the formula -NR[err]Rerr] wherein Rferr] and R err] have the
abovenentioned meani nggof Rerr] and Rlerr] and are identical “to or
different fromthese, and/ or the cyclic radicals are optionally
substituted by ((err]- r])-al kenyl phenyl, phenyl, pyridyl or thienyl,
which in turn are optg bstituted by a group of the formula
-CONRerr]Rerr], -N err], -NR[err]-SJerr]-Rerr],
Rlerr]Rerr]NSJerr] -, err]-S(Oferr], HRerr]-N=CH or by the radica
-CH(OH)-SO err]Rerr] , wherein a denotes a nunber 0, 1 or 2,
Rlerr], Rerr], Rerr], Rerr] and Rerr] are identical or different and

wherein
5 -n ddﬁxa;anmnﬂer,lorZ,
and salts and N-oxides thereof.
Particularly preferred compounds are those of the general formula (T),
in which

R!  represents azido or hydroxyl, or represents a group of the formula -OR?
10 -OSO,R? or -NR*RY,

wherein

R® denotes straight-chain or branched acyl mg up t0 6 carbon atoms,
R® denotes methyl, ethyl, phenyl or tolyl,

R* and R’ are identical or different and

15 denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-
chain or branched alkyl having up to 5 carbon atoms,

Le A 30 522 -10-  : This Sheet Has Been Replac
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denot e hydrogen, straight-chain or branched al kyl haV|ng up to 4 carbon

at ons, ' tolyl or phenyl, Rlerr] and Rierri " aré p“deﬁtlca: .OT.
different and have the abovenentioned meani ng of R[err'] v ooy ganel"R[ err]
and are identical to or different fromthese R[err]“én'd Rl*errq” ate
identical or different afl have the abovenenti oned neani ng of R3 and
are identical to or different fromthis, R err] denot es hydroxyl,

benzyl oxy or a radical of the formula [err]

wher ei n Rlerr] RASrR mﬁdmgoupigﬁﬂkqahnaa.gotmerent and denote
hydrogen or straight-chain or branched al kyl "having up to 3
carbon atons, which can in turn be substituted by phenyl or
pyridyl, R[err] denote g%m{ogen or a sodiumion and/or in turn are
optlonally substituted up totwce in an identical or different manner by

carboxyl, fluorine, chlorine, bromne, iodine, cyano, mercapto,
trifluoronethyl, fornyl, gjtro, phenyl straig t chaln or branched al koxy,

al koxycar bonyl, al kyl thio aé?!o amlﬁgomsl _
can In"turn Be substituted by roidealolR ﬁﬁ%“@?ﬁ%f%hﬁ%ﬁ% 1,
branched al koxy or acyl having up to 4 carbon atons or by a group of the
formula -NR[err]Rlerr], Rerr]-S, Rerr]-SJerr]0- or
D represents cinnolinyl, quinoxalinyl, naphthyridinyl, phthalazinyl, quinolyl,
isoquinolyl, pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl, wherein the cyclic
radicals are optionally substituted in each case up to twice in an identical or
different manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, formyl,
10 ~trifluoromethyl, nitro, straight-chain or branched alkoxy, alkoxycarbony] o acyl
having in each case up to 4 carbon atoms or by straight-chain or branched alkyl
having up to 4 carbon atoms, which can in turn be optionally substituted by
hydroxyl, by straight-chain or branched alkoxy or acyl having up to 4 carbon
atoms or by a group of the formula -NR'R®,

15 wherein
R’ and R® arc identical or different and denote hydrogen or methyl,
or together with the nitrogen atom form a morpholinyl, pyrrolidinyl,
- piperazinyl or piperidyl ring, which are optionally substituted, including
via the free N function, by methyl, ethyl, or acetyl,
20 andlor are optionally substituted by a group of the formula -NR'R®,

wherein

R” and R® have the abovementioned meaning of R’ and R® and are identical to
~ or different from this, '

Le A 30 522 _ ’ Thls Sheet Has Been Relplaced




12 [err] wherein Rlerr] and R err] have the abovenenti oned
meani ng of Rlerr] and Rlerr] and are identical or:"". & .Hi £f ereht.*ts om

t hese, or a radical of the fornula (P) (O (CR[erf]r ("@R[ﬁfl“}:) or

Rlerr]SJerr]- wher ei n Rlerr] and R["&rri* are rdentical or

different and denote aIW'(QTogen, met hyl or ethyl, Rl err] denotes

nmet hyl , phenyl or tolyl, Rl err] denotes a radical of the formula

[err] Rl err] denotes nethyl, ethyl, propyl -or.isopropyl,

Rlerr]  denotes strahe clmital@rar@bpmian sabdaIE bhéh Yhetifl,

carbon atons ﬂlcflgr boxy g o ylbﬁ:yl, bﬁu@l
enyl, whlchare in tum optionally substmztedbya group of the formula

-CO-NR°RY or -NR!'R,
5 wherein
R’ and R are identical or different and denote hydrogen or methyl,

R and R are identical or different and have the abovementioned meaning of
R’ and R? and are identical to or different from this,

_ and/or are in tumn optionally substituted up to twice in an identical or different
10 manner by carboxyl, fluorine, chiorine, bromine, iodine, cyano, formyl,
triffuoromethyl, nitro, phenyl, straight-chain or branched alkoxy, alkoxycarbony]
oracylhavingineachmseupto4earbonatomsorbystxaight—chainor
branched alkyl having up to 4 carbon atoms, which can in turn be optionally
substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up

15 to 4 carbon atoms or by a group of the formula -NR®R",

wherein

R and R" have the abovementioned meaning of R” and R® and are identical to
or different from this,

and/ or
20 the cyclic radicals are optionally substituted by a radical of the formula

o)
\\

*‘:>—
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and/ or 13 the cyclic

radi cals are optionally substituted by a radicalg of the.’ Fernukﬁ- ‘e

[err] wherein «LJh oo odenotes d'hunber O,
1 or 2, and salts and N-oxide thereof Particul arlypref efted” conpounds
are those of the general fornmul I n which R err] represents

azi do or hydroxyl, or represents a group of the formula -OR[err],
-Csderr]Rerr] or -NRerr]Rerr], wherein Rl err] denotes
straight-chain or branched acyhn hademsespnombér G;drdrd?) at ons, R3

denotes nethyl, ethyl, phenyl or tolyl,

and salts and N-oxides thereof.

Processes have furthermore been found for the preparation of the compounds of the
5  general formula (I) according to the invention, characterized in that

[A] compounds of the general formulae (II) or (1I)
DN=C=0 (I) | ér D-CO-N; (i)

in which

D has the abovementioned meanings,
10  arereacted with lithium bromide/(C,H,); P(O) and epoxides of the general formula (IV)

o | . N

A ™
in which
E represents C,-Cg-acyloxy,
in inert solvents, iféppmpﬁateinthepmqwcofahase,

15  and in the case where R' = OH, the hydroxyl function is liberated by a typical ester
hydrolysis or by a typical transstmﬁcanm
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Rlerr] and Rlerr] are identical or different and . denot e
cycl opropyl, cyclopentyl, cycl ohexyl, hydrogen, phenyd «0f ssjrap gfit's
chain or br anched al kyl haV|ng up to 5 carbon atons, $ i (T30 ¢ ctlor

14 rr] or rr]_denot es,. agroup. of 't he fornuTa"tI)F{err]
wher ei n ? commm}sr m§ mpr opyl, cyclopentyl,

cycl ohexyl or straight-chain or branched aIkyI havi ng
up to 4 carbon atons, hydrogen or phenyl, D - represents cinnolinyl,

. qui noxal i nyl, naphthyridinyl, phthal azDiYH;:C@QgLno(V} , i soqui nol yI ,
pyridyl, pyrazinyl, pyrimdinyl or pyridazinyl, wherein the cyclic

radicals are optionally substituted in each case up to twice in an

i dentical or : i fferent manner by carboxyl, fluorine, chlorine,

. 9T in whi . .

brom ne, iodine, cyano, fornyl, trifluoronethyl, nitro,
straight-chain or branched al koxy, al koxycarbonyl or acyl having in

each case up to capbon at ons. or straight-chain or branched al kyl
having up to 4 PﬁaﬁmaEHWEPgﬁﬁp "%@Wn En turn be optionally substituted by
hydroxyl, by straight-chain or branched al koxy or acyl having up to 4

car bon atons or by a group of the fornmula -NR[err]Rerr],
wher ei n 5 anl err] and Rlerr] are |dent|cal or different and denote
hydr ogen, fornyl, acetyl, nethyl or cycl opropyl,

or together with the nitrogen atomforma norpholinyl, pyrrolidinyl,

pi perazi-nyl or (i per irgpresentsd typidal protéctive ,pﬁefd‘atﬂyba&zyil uted, i ncl udi ng
via the free N function, by nethyl, ethyl, phenyl, pyrlnldyl or acetyl,

and/or the cyclic radicals are optionally substituted by a group of t he
Formila ard Rlatelt % dolvents and in the presence of a base, for example lithium alkyls
or lithium N-alkyl- or lithium N-silylalkylamides, preferably N-butyllithium, with
epoxides of the general formula (IV),
10 or
[C] in the case where R' = OH, compounds of the general formula (IIT) are first
converted, by splitting off nitrogen in alcohols, into the compounds of the
general formula (Va)
D-NH-C),-T  (Va)
15  in which

D has the abovementioned meaning

and

T  represents straight-chain or branched C,-Ce-alkyl, preferably n-butyl,

aminlasawmds&pthseomnmnm&;merawwdasdemnbuiun&x[A]ulumn
Le A 30 522 -14- T
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wherein Rlerr] and R err] have the aboverrent [ oned meani ng of

‘R err] and Rlerr] and are identical to ' e v ol s «308"di f f erent
from t hese, 15 a:hd:/ ():r"the cy‘c'tl c
radicals are optlonally substltuted by 2-phenyl vihyl ;*"pAtnyl, BYyridyl or

thi enyl, which asodvents tand the n pressncey 10t ia base, lﬂﬂ‘—w bﬁb‘ﬂﬂ IN'aH‘Ul'mm'a

' -ga(glﬁ[begas[rﬂr%[ﬂlymﬁ‘ﬁrel%mﬂrr] %t”ﬂ?&rr] a%g#@

di fferent and denote hydrogen or nethyl, Rlerr] and R err] are |dent|cal
.or different and have the aboverrentioned meani ng of R err]
and Rlerr] and af% identical to or different fromthese, R err] '
.denot es hydroxyl, benzyloxy or a radical of the formula -NHCO NH err],
-NH [err] wherein Rl err] and

Rlerr] are identfDjal the coimpbandsraf the)gembeal formuily (VDgen, net hyl or
ethyl, which can in turn be substituted by phenyl or pyridyl, R err]

denot es hydrogen or a sodiumi on, and/or are in turn optlonal |y
substituted up to twice in an |dengle or different

5 O O (V)
D-NH-CH;

in which

D has the abovementioned meaning,
either are reacted directly with acids and diethyl carbonate,
or the compounds of the general formula (VII)

OH
10 N on (Vi)
D-NH-CH; |
in which
D has the abovementioned meaning,

are first prepared by reaction of the compounds of the general formula (VI) with acids
of the general formula (VIL

15  and are then cyclized in the presence of an auxiliary in inert solvents,

~ This Sheet Has Been R
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manner by carboxyl, fluorine, chlorine, bromne, iodine, cyano, fornyl,
trifluoromethyl, nitro, phenyl, straight-chain ors™s a-ﬁch“é'd al koky.“

al koxycarbonyl or acyl havi ng in each case up to. g.cgfr‘]bgn-m-ongs “ofy by
strai ght-chain o branc p.to 4 carb t orfs, *W#hirth can in
turn be substitu "Waﬂ gﬂﬁ&“‘ﬁlﬂi’ﬁﬁﬂﬁx&@ual ght-chain or branched

al koxy or acyl having up to 4 carbon atons or by a group of the fornula
-NR[err]Rerr], Rerr]-S-, Rerr]-SOerr]O or,

16 [err] wher ei n Rlerr] and R err] have the

abovenenti oned neaning of Rlerf]] and Rlerr] and are identical to
or different fromthese, pa—gendie a radical of t formula P(O

(OCCH err])[err] or Rerr]-S0 err]--r wherein
Rl err] denotes nethyl, pheny O'r—ltqu/y R err] denotes a radical of
the formul a [err]

in which

D  has the abovementioned meaning,
5 are first converted, by reaction with (C,-C,)-alkyl or phenylsulphonyl chlorides in inert

solvents and in the presence of a base, into the comresponding compounds of the
general formula (Ib)

in which
10 D and R® have the abovementioned meaning,

and the azides of the general formula (Ic)

D—N~ O (Ic)

Y T



Rl err] denotes nethyl, ethyl or propyl, R[err] : denotes
strai ght-chain or branched al koxycar bonyl havi ngsUp -t,oo‘Zf S v «"*carbon

at ons and/ or the cyclic radl &al“s Hr'é'bpt: oned | y
substituted by % adical of the fornula * vooven e

17 flﬂ% |8}.')0VCITICHIIOH V\Iher e| n

n denotes a number 0, 1 or 2, and salts and N-oxi des thereof

Processes have furthernore been found for the preparation of the corrpounds
of the general fare thuh prepajedamdo satliumg azidetih dndrnsolvefitsyn, characterized in
t hat [ A] compounds of the general forrmulae (11) or (I11) [err]
I n which
~ in a further step thes_e'are converted, by reaction with (C,-C,-O);-P or PPh;, preferably
- (CH;0)P, in inert solvents and with acids, into the amines of the general formula (Id)

_ 0
5 D-—N/ILO (d)
L_k/NHz
in which
D has the abovementioned meaning,

and, by reaction with acetic anhydride or other acylating agents of the general formula
(VII) |

0 RX-CO-RS (VIID)
in which
R" has the abovementioned meaning
and
R®  represents haiogen, preferably chlorine or represents the radical -OCOR®,

15  in inert solvents, the compounds of the general formfula (Ie)

. —_—

—_—
- - Thi
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D has the abovenenti oned neani ngs, are reacted with lithiynp . _
brom de/ (C[err]Herr])[err] P(O and epoxi des of the gemer‘al 'fi)l’m=l|& EIV)
[err] i n which E represents Clerr]-Clerr]- acyl-ox-’y 2o p iders”
solvents, if appropriate in the presence of a base,

18 and in the case where Nerr&— H t he hydroxyl function is |liberated. by
a typical ester hydrolysis or a typical tansesterification, or [ B]
conpounds of the general pg-e+NTl A V) (Ie)

D-NHCJerr]-L (V) in whi ch_% t he apoverrentloned meaning and

in which
.D and R® have the abovementionéd meaning,

are prepared,

[F] compounds of the general formula (le) are converted, by halogenation, if
appmpnatemﬂlepmmceofasﬂvercatalyst,mmﬂleoompmmdsofﬂle

general formula (If)
0
Y-D——N/lLO- 419)
NH-CO-R®
10 in which

Y represents halogen, preferably bromine or iodine
and

D and R® have the abovementioned meaning,

15 [G] compounds of the general formula (If) are reacted with compounds of the

‘ -
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L represents a typical protective group, preferably bepzyl, .ane,
reacted in inert solvents and in the presence of a page’: o lexarfpl & oo
lithiumalkyls or lithiumN-alkyl- or Iithium N-silyldlkyliapides,.i. ..~
preferably n- butylllthlum th iix)mdes of the general forrrula(l\/) or
[C] in the case V\/ner conmpounds of the general formula (I11)

are first converted, by splitting off nitrogen in alcohols, into

t he conpounds of the eneral formula (Va)

D-NHCO[err]-T (Va) i n BHRh(IX) D has the abovenenti oned neani ng

19 and T represents straight-chain or branched Clerr]-(err]-al kyl,
preferably n-butyl, and in a second step these conpounds are reacted as

descri bed under h@bﬁﬁ inert solvents and in the presence of a base,
preferably lithi a |yl - or N-silylalkylam des or n-butyllithiun, and
epoxi des of the general fornmula (1V), or [D] the conpounds of the
eneral fornul a I '

gene &y ) represents one of the optionally substituted monocyclic heterocyclic radicals

5 listed above under D, phenyl or (C,-Cy)-alkenylphenyl

and

R*  represents the boronic acid radical -B(OH),, or
represents an organotin radical of the formula -SnRZRZR%,

wherein
10 RZ, R? and R* are identical or different and denote C,-C,-alkyl,
in inert solvents and in the presence of a palladium catalyst,
and in the case of the N-oxides, an oxidation is carried out,

and in the case where RY, R, R%, R', R", R R¥, R, R R® and R? + H, an
alkylation is carried out by customary methods,

15 and if appropriate further substituents or functional groups which are already present
are introduced or, respectively, derivatized by customary methods, such as, for
example; redox reactions, substitution reactions and/or hydrolysis or incorporation and
breakdown of protective groups. |

—_—
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[err] I n which D has the abovenentioned neani ng, ei I.her are reacted
carbonate, or the co:rptxundé «0f, ti‘ne',gxaneral

directly with acids and di et hyl
' [err]

formula (V1)

in which D. hés %, Re sabbvetent! oned

meani ng, are first prepared by reaction of the corrpounds of the general

formula (VI) witTheprotesses

ir al

260

thecinvensiomean be Vllustrated by way of example by the

formula (Ia)

20 and are then gélfl i.zed IB t he presence of an auxil | ary in inert solvents,

or [ E] conpoun

(Al

LiBr,
BU3P=0. NEts

O

l_\/o\n/(cuz)z-cns

o
Xylene, reflux

CsyCO3,

= 0L

‘\g,o\”/(cﬂws
(o]

//
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[err] I n which D has the abovenentioned meaning, ,are fifst
converted, by reaction wth (Cerr]-derr])-alkyl ot pheny n§;l}‘i.l pﬂhébyﬂ E _
chlorides in inert solvents and in the presence of a ba"s-e“ Jentp the W
correspondi ng conpounds of the general formula (Ib) [err]
i n which D anfAJR[ ert e~ he abovenentioned meani ng, and the azides
of the general formnula 21

[err] i n which

LiBr, BugP=0

[_ \/o m/ (CH,),-CH,

leene Reflux Ny

CCL

O
Cs,CO, r(CHz)z'cHa
MeOH

©1

OH

_—
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D has the abovenenti oned neani ng, are then prepared with, sqdi um aztde in
i nert solvents, in a further step these are convefted“ b.y.. react? on i th
(derr]-derr]-Oferr]-P or PPh[err], preferably (Cl—l[érrﬂﬁ)_["err'] ,.,ln i nert
solvents and with acids, into the am nes of the general formula (1d)

[err] in which {B] D has the abovenenti oned ERRLAOY and, by reaction

W th acetic anhydrNde o{_ ot her acyl ati ng agent prp the general formul a
(viin) 'i CO R err] (viin) i n which

Rl err] has t he Qbo i oned rrean andp
22 Rlerr] represer al ogsn, efe clzlgzr_ls{/ocf, represents the
radical -OCOR[err], j/w j]/p\/

3. NH4CI
N
“ o)
@Ck 1L
N~ O
=
OH

f .\
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ininert solvents, the conpounds of the general fornfulg (l.e)

[err] in which D and Rerr] have the abovenentipngdimtailicng, ‘3 ware
pr epar ed, or [ F] conpounds of the general forqyﬁaj(#g} ay e.tonverted,
by hal ogenation, if appropriate in the presence of a silver.

catal yst, into t{ek conpoyndsnof the general fornula (If)
[err] in which repyesents hal ogen, preferably brom ne or iodine
and D and R6 have t gRovelent yoned meani ng, _
. N' .
0 | |

l n-BuOH, Reflux

-N, 1. LN[SiMeg], THF
©IN:[\ ) ﬁ\ oo -'700 ciR\\T,o\[o]/(cuz)z-cua
| @Nl"io

o = i



23 or [G conpounds of the general fornula (1f) are re@ct.ed wthe

conpounds of the general formula (IX) ; ICEET MR DR[«Q[;r]
(rx i n which D represents one of the opti onal Ey .substliut,ad .
nmonocyclic heterocyclic radicals listed abové under D, phenyl or
(CJerr]-Cerr])- ED]keny,hphenyI and R[err] represents the boronic acid
radical -B(OH)[err], represents an organotln radi cal of the
formula - SnR[err]R[er] wher Rlerr], Rerr]
and Rlerr] are identi8a f,\f,.pre ddente Clerr]gCerr]- aIkyI in
inert solvents and in the presen pal | ag_q-k@ma@ggégst and in the

case of the N-oxides, an oxidation is carried out, and in the case where

Rlerr], Rerr], R[err] R[err] Rerr] , R[err] Rlerr], Rerr], Rerr],

Rlerr] and R[err] ,er an alkylation is carrled out by customary
met hods, and i f dpprof e further substituents or functional groups

whi ch are already preseg eyt roduced or ecti.ve atized by
customary net hods, such as, forhnex | e, redoxpcls?@’ "F" szblgﬁgéﬁy'i!utl on
reacti ons and/or hydrolysis or i poration and breakdown of prdtective

groups. OH 2 (EtO)5CO, Reflux
- N
SOV
N \N/[(
_ 0
o
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24 The processes according to the invention can be |Ilustrat ed by way of

exanpl e by the fol |l om ng equati ons: [ Al ey
[err] 25 [err]

[E]

\(1 o CISO,CHg, NEtg, CHoCly
~ 0-5C
N/I( >
(95%)
__OH |

~
| 0 . NaNg, DMF, 70°C
SN N/IL >
o (95%)
\\\,OSOZCHs |
Br__ o (MeO)4P, 1,2-DME, 80°C
| BN, HCI, 90°C
0 (85%)
Br / 5
I | '
~ AcCl, THF
N N/ILO >
_ Et3N. -5°C
NH, x HCI
Br
- l 0
“ .
N N/L\o
‘\Q/NH-CO-CH,
-
: ‘This Sheet Has Been Re,
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27 [err]
[err]

29 [err]
30 [err]

28

F

C(l 1,
|_\,NH~CO-CH
CHCl5

CH 3CN
Br

~

P4
Silver trifluoroacetate

D TS
- N/ N0 ¥ m JL
B - N N {
r NH-CO-CH, l_\wNH CcOo-CH
. -CO-CH,

.--—_“ . T
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31 [err] 32 Suitable solvents
are, according to the individual process steps, t{ié:scuystQmiry splavents

whi ch do not change under the reaction conditions. These itntid*ude, °°%
preferably, alcohols. such as nethanol, ethanol, propanol” or’ |sopropanol

or ethers, such a€ldi ethyl ether. dioxane, 1, 2- dlnethoxyethane

t et rahydr of ur an, glycol di met hyl ether, tert-butyl nmethyl ether, or

ket ones, such as or byt anone, ami des, such as dinethylfornanide or
hexanet hyl - phosphori|c adjd trjam de, or hydrocarbons, such as hexane,
benzene. dichl oroben ; ne or toluene, or dinethyl sul phoxide,
acetonitrile, ethyl acetatq or Ghal ogenated hydrocarbons, such as nethyl ene
chl oride, chloroform or caﬁboﬂ&{g%ﬁﬁchlorlde or pyridine, picoline or

N- et hyl pi peridi ne. M xtures of 1%ﬂ0ﬂ¥ns mentioned can al so be used.
Sui t abl e bases are, according to thelli ndividual process steps, the
customary inorganic or organic bases® These include, preferably, alkal
nmet al hydroxi des, such as, for exanple, sodium hydroxide or potassium

hydr oxi de, or al kal i netaI/Ca onates, such as sodi um carbonate or
potassiun1carbon¢%ﬁ, ' met al alcoholates such as, for exanple,
sodi um net hanol a°8 Br o]« BEIH)?J[BIIS'H]@’(DH'HEDQBM et hanol ate or

pot assi um et hanol at e, ol {cC ami nes, such as ethyldiisopropylam ne,
triethylam ne. picoline} py ne or N—nethylplperldlne -or am des, such as
sodi um am de or Iithiun1d||sopropylan1de or I|th|un1N-5|IyIaIkyIanldes
such as, for exanple, |1 thlun1N-(b|s)tr|phenyIS|IyIan1de or lithium

al kyl's, such as n-butyllithium The base is enployed in an anount of 1
nol to 10 nol, preferzb 1 nol to 3 nol, per nol of the conpounds of the
general formulae (11) I) and (1V) and (Vva). Al the reactions are in
general carried out q D |i2%eased or reduced pressure (for

exanple 0.5 to 5 bar). _ eacq ons jare in general carried out under

nor mal pressure. i eferably carried out in xylene or
di chl orobenzene, if appropriate initheO presence of triethylam ne, under
refl ux. \“<‘,,NH

(27%) NaBHy, MeOH, 0°C _ o

_./1 o)
HO SN N/I(
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The base-catal ysed transesterification is carried out wth one of the
abovenent i-oned al cohol s, preferably nethanol. i n @ :em;re:r at Ln*e range from
-10[err]C to +40[err]C, preferably STt

uuuuu

33 at roomtenperature.  Sui tabl e _bases are in gener 2 “Sodi umbi Car bonat e,

sodi um met hanol Sviablgsalvents ae:. ageording to therindividuah precess teps; the custosary slvents

one. of the %ﬁi'ﬁﬁf%ﬁ@?@ﬁ#ﬁﬁﬁ%%ﬁ%@%ﬁ?ﬁc&%@#ﬂ el

N-silyl ani des, su6h a§ snethianol, @xspl, propanbluéry isbpropariol) orl éthérs,Ustich as diethyl ether,

di sopr opyl amide or |ithi um bi s- trlrrethyIsH Iamrgclie lpreferably in

t et r ahydr of ur an dioxang; &, gther, itert-hutyhmethyl 5

neyethan
Egm-)%?teﬂ]e an%ﬁbr proces [i%ghg?%&oabm%one%%hm% %pégf

suitabl e for thdekamethylsphospharicdadidt wiatmide; ddruhydrocasbans] sadi asi Immxlie mepf

t he subsequent cycliz t|on Suitahl e bass for cyclizatjqn are
preferably the’ é‘b!q“Ftoﬁl ﬂ-‘rpgﬁﬂﬂﬁ P ethyl acetate

n-butyllithium p- r

reaction step |s car r*gg!egu?) % %ﬁ "‘?Pﬁ% oﬁﬁe’correspond&lm
al cohol, and t haeteachloridef onpyndme,aplcohrw ouN-nﬁﬂglpxpmmmMmrmoﬁmé solvents
-70[err]Ct%aroomt.en§frat e cyclization [D] is carried out in the
presence of Jpsaton “ﬁ‘ﬂsence of an acid. Sui tabl e acids are

in general inorganic aC|ds such as, for exanple, hydrochloric acid and
sul phuric acid, or organic carboxyllc acids having 1-6 C atons, which are

optionally substSmmblecbabgs dré,umconding totthe iridinidual prracesssteps, the; mmtuysnorgamc

ot op! ol ¢ aci d. GErorBiG e, erg e’ preterably, lkaft SEAF hytroXideS, Sich as, for

example, sodium hydroxide or potassium hydroxide, or alkali metal carbonates, such

. as sodium carbonate or potaés_imn carbonate, or alkali metal alcoholates, such as, for

15  example, sodium methanolate or potassium methanolate or sodium ethanolate or

potassium ethanolatc, or organic amines, such as ethyldiisopropylamine, triethylamine,

picoline, pyridine or N-methylpiperidine, or amides, such as sodium amide or lithium

diisopropylamide, or lithium N-silylalkylamides, such as, for example, lithium
N-(bis)triphenysilylamide, or lithium alkyls, such as n-butyllithium.

20  The base is employed in an amount of 1 mol to 10 mol, preferably 1 mol to 3 mol, per
mol of the compounds of the general formulae (IT), (II) and (IV) and (Va).

All the reactions are in general carried out under normal, increased or reduced pressure
(for 'cxample 0.5 to 5 bar). The reactions are in general carried out under normal
pressure.

25  Process [A] is preferably carried out in xylene or dichlorobenzene, if appropriate in the
presence of triethylamine, under reflux. '

The base~catalysed transesterification is carried out with one of the abovementioned
alcohols, preferably methanol, in a temperature range from -10°C to +40°C, preferably
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having Clerr]-Cferr]-alkyl radicals or aryl radicals, such as, for exanple,
nmet hanesul phoni c acid, ethanesul phonic acid, benzenqsul'phonl eracig or

t ol uenesul phoni ¢ aci d. Hydrochloric acid is partjculiarl ¥ p:r‘efér r“eﬁ

The acid is enployed in an amount of | nol to 10 n®dl, preferabl’y’ " mol to 2
mol . per room temperature. 34 mol of the
conpounds of the general formula (VI). Suitable auxiliaries are the

custonmary reagents, such as phosgene, carbonyl diim dazol e or diethyl
carbonate or tri Shitahle)rinsdsyhrecw genefalr sodivin bicuriomate, Soditing! afethaolatt, Hydrdzine
carbonate or tri hororret hyl chI oroformate are preferred. Swtlaaﬁ’e Ny

sol vents are the mate Gk fassiuN earbenste: Cacsium cathamgtedis greferred.

chloride is preferred. The cycllzatlons are in general carried out in a
tenperature range from-20[err]C to 100[err]C, preferably at -20[err]Cto

room t enper at ur eProcesshiB]aisydantiedoout] il one of ithed alksvetlenticiictl! éthers With Tifad skyl
t he abovemen |oned eth rs ﬁr hal &%‘B’ t e hydrocar bons preferabl_y
t et r ahydr of u wglutyMithium, lithium

-30[err]Cto 50 The
counl 1 T eact) Lﬁ“*}"‘t &Wﬂ“’ﬁ“"ﬁ%ﬁ‘é‘ﬁ%ﬂﬂﬂg %%%Mf%%&m ahd

conpounds are | i lithiun disstzimeitigydsitylamide oo nebutyfllithiven,cinaviempetature eshge tfien S100°C

hyd b f I t I d th f
Y Dl L adi om conpRs2C. reably B L1 Aol e are. for oxanpi e -

Pd[P(Cferr]Herr])[err]][err], [(C(err]Herr])[err]P][err]Pdd [err] or

(C[err]H[err]CN) err]PdCl[err]. [(Cerr]Herr])[err]P][err]Pd is preferred.
The reaction is M(ﬁltﬁmabvemmmndalcehl& y suitublecfiop eheofirst step,0

150C, pref ei@bl yaﬁt&&?y&%qgs&?alb%ino&et he |ﬁul ar soI ent on

Suitable bases for the cyclization are preferably the abovementioned lithium
N-alkylsilyl compounds or n-butyllithium. n-Butyllithium is particularly preferred.

The first reaction step is carried out at the boiling point of the corresponding alcohol,
and the cyclization is carried out in a temperature range from -70°C to room
15  temperature.

The cyclization [D] is carried out in the prmmée of an auxiliary and/or presence of an
acid.

Suitable acids are in general inorganic acids, such as, for example, hydrochloric acid
and sulphuric acid, or organic carboxylic acids having 1-6 C atoms, which are
20 optionally substituted by fluorine, chiorine and/or bromine, such as, for example, acetic
acid, trifluoroacetic acid, trichloroacetic acid or propionic acid, or sulphonic acids
having C,-C-alkyl radicals or aryl radicals, such as, for example, methanesulphonic
acid, ethanesulphonic acid, benzenesulphonic acid or toluenesulphonic acid.

~ Hydrochloric acid is particularly preferred.

25  The acid is employed in an amount of 1 mol to 10 mol, preferably 1 mol to 2 mol, per
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The reductions are in general carrled out with hydrides in inert solvents
w th boranes, diboranes or their conplex conpoundé 'ﬂ°Thg teducivons are
preferably carried out with hydri des, such as conpléx“bbrbhyﬁrldeé

al um ni um hydri des, as well as bagranes. Sodlun1borohydr|de Ilthlun1

bor ohydri de, sodnolrefdhe sompounds of thesgeneral (\M% ni um hydri de, sodi um
bi s- (2- net hoxyet hoxy)al um ni um hydri de or borane tetrahydrofuran are
particularly preferably enpl oyed here. The reduction is in

genter al | car L i eld WIE@I@WQ%WWWWW%WWME
particul ar boiling_point o e soqlven preferably fraom - erg 0.
+90[err]C.  Therrdiethyk m@%mmdg@nme&wl ishloseformate; Garbony] diethyl
water or in iner ethers or hal ogenat ed
hydr ocar bons, ‘ﬁﬁg&ﬁgres @ﬁer ﬁ@ﬁnggﬁg?ys -such as Raney ni cke
pal I adi um pal | adi um on-ani nal charcoal or platlnun1 or with hydrldes or

boranes in inert_solvents, if ap |ate Ln resenc cat
The reactio® is %ﬂ@b’ﬁré‘ﬂ ‘ﬁéd M E}‘Fﬁg‘;&@m%@e

bor ohydri des or ajdHie g{gfg. | des Sod| um bor ohydride, |ithium al um nium
hydri de or sodi ucfﬁﬁi cyaﬁ% orohydi de are particularly preferably enpl oyed

her e. Suitabl e solvents here are all the inert organic solvents which do
not change under_t he eaptlon condi t.i ons ese include ref er

al cohol's, such adeRyel ang WWQF‘P&“*‘M‘B?W%E , %B%F%?‘?C’
such as di et hyl W @?ordoﬁi uran, glycol dinethyl ether or

di et hyl ene gl yc méxt et her, or am des, such as hexanet hyl phosphoric

acid triamde or d| nethylfornam' de or acetic acid. It is also possible to
use m xtures of | ve ntion he, oxi dat LV Xi
is in general c ?%@Pﬁ Mh@"&ﬁg tﬁ’%w&%ﬁ %&%6’?
in methyl engy chl Wﬂﬂh& télmlﬁm f friettfylenePiiloride, in a
met achl orogg)r bel’%l Cc acl ydr ogen per oxl de or eracet ic_acid, de,
tempemtmerangeﬁ‘om-30°Ct050°C preferably from -10° Ctoroomtempemun'e

The coupling reactions [G] with the boronic acid compounds and tin aryl compounds
are likewise carried out in one of the abovementioned ethers or hydrocarbons,
preferably tetrahydrofuran or toluene, and in the presence of a palladium complex.

15  Suitable palladium complexes are, for example, Pd[P(CiHs);),, [(Cﬁl-ls),P],PdCIZ
(CGILCN)deClz [(C.H);P1,Pd is preferred.

The reaction is carried out in a-temperature range from room temperature to 150°C,
- preferably at the boiling point of the particular solvent.

The reductions are in general carried out with hydrides in inert solvents with boranes,
20  diboranes or their complex compounds.

The reductions are preferably carried out with hydrides, such as complex borohydrides
or aluminium hydrides, as well as boranes. Sodiun borohydride, lithium borohydride,
sodium cyanoborohydride, lithium aluminium hydride, sodium  bis-(2-
methoxyethoxy)aluminium hydride or borane tetrahydrofuran are partlcularly preferably
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preferably wth netachl oroperbenzoic acid, in a tgnperature rapge from
O[err]Cto 80[err]C, preferably from O[err]C to #0fera G- . THe ¢ &
hydr oxyl - protective groups are in general split off bx3a30u§tqﬂpry» nmet hod,

for exanpl e by ol ytic cl eavage of the benzyl ethers in the
abovenenti oned PMQ)%ﬁq?B%/vents in the presence of a catal yst using

tiCK

hydr ogen gas. The ami no-protective group is in general |ikew se split
of f by custonmary nethods, and 36
in particul ar, ﬂﬂnfxedudﬁop is fw genevalsearied mitfmvate"nl?‘e!7ath|lre aimge fromaS02C i to the
di oxane, Fnoc is of.f w th er|d| ne of f t h HBr/ HOAc
or by hydrogenol bmmgm’! ?‘?IV% Mﬁ'@%&p%é r-oned above

are in general carri ed out by the methods published in Conpendi um of
Organic Synthetic Methods, T.T. Harrison and S. Harrison, Wley
| nt er sci ence. 'Eied‘odmtlen&mmgelmﬂbemedm by hiydeogert inawates bein friertadrganic

and hal ogenati on pof nethyl 0 th onos m de (NBS) .ar

N- chl or osucli ni @ aﬁr@%ﬁﬁ’%%gm M@M"E&e WW

way of exanple RitpvatalysSlish@Plas Redley aficieelf pal apilalitin-6f-adintl { dircoal or
cust onary organlc solvents whi ch do not change under the reaction

condi ti ons. Theglatinam, goavithohvskrides:pr boranesniprinert solvents, <f appropsjate dn ther presence

di oxane, tetrahé(flrow!ﬂg or glycol dinethyl ether, or hydrocarbons, such as

benzene, tol uen hexane, cycl ohexane or petrol eum fractions, or

hal ogenat ed hydrocarbons, such as nethyl ene chloride, chloroform carbon

tetrachl ori de, dlchloroethylene trichloroethyl ene or chl orobenzene, or

ethyl acetate, dheteactionys prefarably mummmwmd@hmwwquhydndwor

possi bl e £ use‘iﬁm@ﬁm@s&%?@ﬁﬁ G, &#ﬁ@ﬁt%@ﬁw Bk, B sodium
di met hyl sul phoxysibarvhydtide are\paftivully ptefefibly The al kyl ati on

is carried out in the abovenenti oned sol vent at errperatures of O[err]Cto
+150[err] C, preferably at roomtenperatures up to +100[err]C, under nor nal

pressure.  The caithilg e ieke'dbé aff WP Bl @iveisdiwdibh 86 46t Blane Lhidithe
reaction conditions. These include, preferably, alcohols, such as methanol, ethanol,
propanol or isopropanol, or ethers, such asdiethyl ether, dioxane, tetrahydrofuran,
15  glycol dimethyl ether, or diethylene glycol dimethyl ether or amides, such as
hexamethylphosphoric acid triamide or dimethylformamide, or acetic acid. It is also

possible to use mixtures of the solvents mentioned.

The oxidation to give the N-oxide is in general camied out in one of the
abovementioned solvents, preferably in methylene chloride, with oxidizing agents, such

20  as, for example, metachloroperbenzoic acid, hydrogen peroxide or peracetic acid,
preferably with metachloroperbenzoic acid, in a temperature range from 0°C to 80°C;
preferably from 0°C to 40°C. '

The hydroxyl-protective groups are in general split off by a customary method, for
example by hydrogenolytic cleavage of the benzyl ethers in the abovementioned inert
25  solvents in the presence of a catalyst using hydrogen gas.

The amino-protective group is in general split off, likewise by customary methods, and
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the presence of a base and a dehydrating agent. Sui tabl e sol vents here
are inert organic solvents which do not change ungég ¢he ‘r&act kprg”"s
condi tions. These include hal ogenated hydrocarbons, ¢sych as-itethyl’dhe

W

W M

chloride, chloroform, carbon_ teirachloride, 1,2-di‘’chl’of g€t hane, )
trichl oroet hane, I ﬁ'élﬁls(ﬂfﬁﬁagiihﬁocll,s split; off with,hydreehlorig acid in dioxane, Fmoc is
trichl oroet hyl eng.; -ﬁ&{zﬁm a.mcf- p , I e x.ane,
cycl ohexane or p&lft(%&%ﬁﬁl ct1ons, ni@%ﬁr&ﬁ%@%ﬁg@ﬁﬁm%@o&m
acetonitrile or tetrahydrofuran. It is also possible to enploy m xtures of
t he sol vents. 37 Met hyl ene

chloride and t et 186 pthesderivatization practions mentioped abover are dn gencral easried: outaby: the

for the am dati op,efinds : %mpgﬁa ﬂ'@ﬂbm%ﬁ@ . agi .
conpounds. These 1 ncl u?tel,shsg%%ra y, alkalil ?;ﬁﬁgﬁﬁg%?&*W%%
hydr oxi des, $SuchSaHatrisbhj Wiley igtdrsciencke, sodi um hydr oxi de, pot assi um

hydr oxi de or barium hydroxi de, al kali netal hydrides, such as sodi um
hydri de, al kali netal carbonates or alkaline-earth netal carbonates, such

as sodi um car bO”Rb&)}Pf&BﬁﬁrﬁS?&ﬂE@i@ﬁﬁﬁﬁﬁbﬁmﬁﬁﬁ&H@hﬁoﬂ%& g&gﬁ Q'Ifelﬁethgr
such as, for exanple, sodi um nethanol ate or ethanolate, poth%lé6 |um811 1
net hanol ate or egiotppwithdN-bromesuccigimide (NBS)- arN-chlatosyccinimide)NCS) arementioned
such as benzyl trinet ni_ um hv.dr oxi de. tetra ammoni um hydr oxi de,
pyridine, trieth¥# ﬁ%%@ﬂéﬂﬁfﬁ%ﬁﬂxé’ exanpﬁl'étlé Wiati on and the

sul phoam dation are in general carried out in a tenperature range from

Oferr]Cto 150[err]C preferably at 25[err]C to 40[err]C. =~ The am dation
and the sul phoanfuitabie solyerds for téenumanonm thedcustomay eeganicosolventswhichudoenot

or eqsur e or inacrngh B dhErehick St Trae RERE RetBE) ciets, S s ity
bar).  In carryéther, diéxdnb.e tetathydrofigin @ﬂcglsydggldm&m%d&i a§iRh| &

in general enployed in an amount of 1 to preferably' to 1.5 nol,

per nol of the p ftolhenes Xylons, hezanss icyclohexane o petelersm fiaetionsn or halaganated
G Cycronexyl car SRty sich' o8 fetlencl criRier IGRIRAL, (cBHOE . temehloride
hydrochloride, dichloroetiylene| trichlongetuyietse or chloebbensene, or ethyl acetate, or triethylamine,
15  pyridine, dimethyl sulphoxide, dimethylformamide, acetonitrile, acetone or
nitromethane. It is also possible to use mixtures of the solvents mentioned. Methylene

chloride, dimethyl sulphoxide and dimethylformamide are preferred.

The alkylation is carried out in the abovementioned solvent at temperatures of 0°C to
+150°C, preferably at room temperatures up to +100°C, under normal pressure.

20  The amidation and the sulphoamidation are in general carried out in inert solvents in
the presence of a base and a dehydrating agent.

Suitable solvents here are inert organic solvents which do not change under the reaction
conditions. These include halogenated hydrocarbons, such as methylene chloride,
chloroform, carbon tetrachloride, 1,2-dichloroethane, trichloroethane, tetrachloroethane,
25 1,2-dichloroethane or trichloroethylene, hydrocarbons, such as benzene, xylene, toluene,
- hexane, cyclohexanc or petroleum fractions, nitromethane, dimethylformamide,
acetonitrile or tetrahydrofuran. It is also possible to employ mixtures of the solvents.
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car bonyl di i m dazol e, or 1,2-oxazolium conpounds, such_ as_ 2:ethyl-3;phenyl
1, 2- oxazol i um 3- sul phonate, or propanephosphori.c ACH d'anhydr.r dg @r 3 sobutyl
chl orof ormate or benzotriazol yl oxy-tris(di nethyl ani enofphosphonl-um__

hexaf | uor o- phosphate or hosphonr c.acid diph er-am de or
nmet hanesul phonyl d‘@i) P%“%ﬁ%’h’ bases. such as

triethylam ne or N-ethyl m)rphol | ne or N-nethyl pi peridine or
4- di net hyl am nopyri di ne. 38

Sui t abl e bases f Suitdbie blaedrfot wise amidation Fandcthe tsalphoamidatioyare thebaustomary

b?é}ﬁifﬂegpriﬂgﬁrwab'y f" “ean i, couEBB, %ﬁalme@ian«ﬁa}k&e %wﬂaﬁ&h@a@
pat asal um car borsl 8F ilin ThiPods RRATh FyurSlAd, RaaSah MGGRECE, bofiim

hydroxi de arg pahydrexide alkalp reiat hydiigese suchogsesbdium Hydride) latkatiahetah carbématest dre

hydrol ysis are er 0 he orgapi c sol vents cgusto for a hydrolysis
These i ncl ude, @‘é‘“"ﬁ‘?[:gﬂg?@‘ @ﬁ%‘ﬂﬁ%’%‘t‘e r‘%‘éﬁ%ﬁ

I sopr opanol , but 5%3{, Uﬂ{&h bﬁ{ﬁ#‘ rﬁéthﬂ‘m&é ethanol
di et hyl formam deﬁgllr1 | met olat e% oxXi Al cohol’s, such as net hggol o,
et hanol , pr opapetassium nmﬂmohmmlemmohtqmmmasmumwybptmeamganmm,

al so possible to pl 0 ures of .the s nt s nt i aned he
hydrolysis is i naﬁgmﬂm@% 5‘3”‘{‘%@?@&4} W@H‘?"GF’EWT@“F’O

+100[err] C, ¢ aqghiﬁf ({,‘néo +80[err] C. The hydrolysis is
I n general carrre ut under nor pressure However, it is also

possible to carry out the hydronS|s under reduced pressure or under

i ncreased pressu Laor _ex le from O to 5. bar r

t he hydrol ysis, ﬁﬁ ag'ééagl a"ﬁnﬂ&ﬁ gﬂgﬁl %ﬁ]@?ﬁ‘ﬁ%
mol, preferably jange ffonp0"Clo 156°C, @ﬁéfaﬁblytdnesecswwm/bl ar amounts of the
reactants are particularly preferably used. The esterification is in

general carried out with the corresponding al cohols in the presence of

aci ds, preferabl ul ElC d
150[ err] C, pref e@% ?%M g@‘?e‘ﬂ? ]s W@i ﬁ%ﬁlﬁ%&nornﬁl pressurﬁeﬁml
' pressure. However, it is also possible to carry out the process under reduced pressure
15  or under increased pressure (for example in a range from 0.5 to 5 bar).

In carrying out the amidation and the sulphoamidation, the base is in general employed
in an amount of 1 to 3 mol, preferably 1 to 1.5 mol, per mol of the particular
- carboxylic acid.

Suitable dehydrating reagents are carbodiimides, such as, for example,

20  diisopropylcarbodiimide, dicyclohexylcarbodiimide or N+(3-dimethylaminopropyl)-
N'-ethylcarbodiimide hydrochloride, or carbonyl compounds, such as
carbonyldiimidazole. or 1.2-oxazolium compounds, such as 2-ethyl-5-phenyl
1,2-oxazolium-3-sulphonate, or propanephosphoric acid anhydride or isobutyl
chloroformate or benzotriazolyloxy-tris-(dimethylamino)phosphonium hexafluoro-

25  phosphate or phosphonic acid diphenyl ester-amide or methanesulphonyl chlaride, if
appropriate in the presence of bases, such as triethylamine or N-ethylmorpholine or
N-methylpiperidine or 4-dimethylaminopyridine.
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The conpounds of the general fornulae (1V), (MI1I) and (IXZ are known or

can be prepared by customary mnethods. The oon:pogrndjs of, tie «gener al
formula (VIl) are new in nost cases and can be - :preparEd""‘fdr E‘x'arrpl e,
as described above. e *3Y" The

co(rjrpoundshof LheSlgﬁﬂm bgseséahme&xdmlysxa@e meowstqrmgmgame@asesr These melmie,
M th e cht or oot BSTER alkaif m Aok iaddort ARHineChrlp el HAERES) Sihes, e
preferably xyl enexangle, sbdiufreliydroxide; potssiumteydroxide ot basitRyaRGxids, of Alkali metal

general formula (I]1) are known jn some cases or _are new, and can then be

- prepared, for ex@?ﬂ‘f&!‘ws tasrRgdiIy sarberate oF pelessim icaponate oo sodium bicarbonatey

w th of phany? phoSeiR) az.%éerf&%ﬂ'&ﬁbﬂ%ﬁsﬁ%ﬁmﬁﬁﬁ%%mﬁén?

chloride in the presence of one of the abovenentioned bases, preferably
triethyl am ne, eé (#) [err 0 tlo terrperat ure. The corrpounds of the
general formul aed@ %‘%g"" S aFE Water OF thecargaic selvents qustomarycton a

lggr EE))e(Sﬂ gdag: Eih?dlggﬁgr%&?eacu@ém&gﬁl&%orrespon I'ng a C&ﬂé@g P’SP"“B&

reaction of the isopropanebndbutanalrioresethérs,h sichorasf oten'ahydmﬁms o:prdfml
benzyl chl orof or n_one, of the ov on | veng s ref er abl

t et rahydr of uran M de o, ad{'@ﬁ@ ﬁﬁ‘@“‘i‘ar@@oﬁ nﬁu"& B’Pﬁ@?ﬁ etﬁ/anol
200[ err] C, MEf%SPéﬂb iﬁﬁw r I

general fornula ) are new in nost caseS "and cgn be preparE%%lméu;a’ﬁpmy

descri bed above. mnxmrwb themobwoisdpersionedhe general fornula (la) are new and
can be prepared, for exanple, as described under [A], [B], [D or [F].
The conpounds of the general formula (I1b), (lc), (Id), (le) and (If) are

new and can be The hydrolysis is in general carried out in a temperature range from 0°C to +100°C,
preferably from +20°C to +80°C.

The hydrolysis is in general carried out under normal pressure. However, it is also
15 possible to carry out the hydrolysis under reduced pressure or under increased pressure
(for example from 0.5 1o 5 bar).

In carrying out the hydrolysis, the base is in general employed in an amount of 1 to |
3 mol, preferably 1 to 1.5 mol, per mol of the ester. Molar amounts of the reactants are
particularly preferably used.

20  The esterification is in general carried out with the corresponding alcohols in the
presence of acids, preferably sulphuric acid, in a temperature range from 0°C to 150°C,
preferably from 50°C 1o 100°C, under normal pressure. |

The compounds of the general formulae (IV), (VIII) and (IX) are known or can be
prepared by customary methods.

25 Theoompomdsofthegmeralfonnula(VIl)arenewmmostcassandcmbe
prepared, for example, as described above. —_

—_—
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prepared as descri bed above. -The conpounds of the_general forpula (VI)
are known in nost cases or are new and can be p:re:oa:ed -fqr axarml e,
starting fromthe free amnes (la) by reaction eidherswth* "t e é‘betonl de
of glycerol al dehyde in nethanol and in the presence of' sodi um

acet at e/ sodi um c¥he eompenndsaf dhe genestl foranla tilbare dnewo inisamewasesroyiare new, and

t enperat ure ran e&g%nogms égqﬁ 5]%1, Q +4%,ef)y]%éé IBre{hcrabl from - 10C to. Qvith
20[ err] C, under
40[ The] hal ogen atriiiofodthylrablotofbematt i bhe GEtHe abbvenRiivhel dolvens, preferdly &y leaed

in the case of brom ne_and iodine either with elenental brom ne or iodine
or in the presen femperalgl t | in one of the abovenentioned sol vents,
preferably nethyl ene chloride, acetonitrile or chloroform in a tenperature
range from-30[err]C to +60[err]C, preferably fromO[err]C to +30[err]C,

under nor nal 5pr eThe compourids iof @ik geneial Yermula(T11} are imownCin seitndakes orsird HéW, and

tetrafl uoroborat e, ilégr trifluororret hanesul hon te or sijver

trifl uoroacet at ecan mﬁcﬁaﬁ% earbayylie acids, by

determ ned by thf‘ea?ﬁé I fbr{nﬁﬁ] 98k

series of agar pla edﬁh%h@@nt%b% concentrat1 ons oﬁﬂg ac?é/ve corrpgﬁtrtl‘d

whi ch decr eased dlphemdplimphbml azide/tetraliydrafaran oraeith xylene or mpthylede ichloride din the

t est substance. The agar e inocul ated wt .t poi nt

i nocul at or ( Den| BXF$ED r‘ﬁ'l g?fa'efﬁgp %We‘flh%seﬁaWﬁ%&&b% fﬁﬂi‘@ﬂmﬂﬁd%é@‘{c to

di | uted bef ?Oehaﬂnﬁﬁ@éﬁ@ﬁe each inocul ation point contained about 10[err]
cl

col ony-formng parti s were used for the inoculation. The inocul ated agar
plates were incubated at 37[err]C and the germgrowth was read off after

about 20 hours e MCvalu errloln ca t he,| owest
concentration ofﬂ%%@ﬁﬂgﬂwmgw %m a),8r€ knawa 1n SeIe ca%es o ARk
naked eye.  Thenddy Canloh beVrefarel® eithés dtf 9itféginOfurh/Whe comesponding
m crodilution nethod i n BH medi um Each ?gst gubstanc%nwas d| ssolved in
the nutrient nedcmbexyhcmmasmdmonmﬂwe@e@omn@g orhyercaction of

01 “The. pat hogonsDEAORRR %ﬁﬁ?%@aﬁéﬁkﬁﬂv%%wym&ﬁﬁﬁéﬁm

nedi um wer ej§sedofi@of tthe dbovenbmioned solvengaprefaably fefighydiofitdn of dioxane, in a
i nocul ati on sol ution were atg‘greldléoo 100 |(63”] 1 of the diluted nutrient

sol uti ons cont ai YErMP§TatEre rarge preferably from 0°C to 150°C.

The compounds of.the general formula (VII) are new in most cases and can be
prepared as described above.

The compounds of the general formula (la) are new and can be prepared, for example,
20  as described under [A], [B], [D] or [E].

The compounds of the general formula (Ib), (Ic), (Id), (Ie) and (If) are new and can be
prepared as described above.

The compounds of the general formula (VI) are known in most cases or are new and
can be prepared, for example, starting from the free amines (Ia) by reaction either with
25  the acetonide of glycerolaldehyde in methanol and in the presence of sodium
acetate/sodium cyanoborohydride or of sodium boranate and methanol in a temperature
range from -20°C to +40°C, preferably from -10°C to 20°C, under normal pressure.
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The microtiter plates were incubated at 37[err]C and read off after about
20 hours. The MC value ([err]g/m) indicates t:he: lvOWest ¢ Qont:erut Y:ation of

H &u-u owe

active conmpound at which no growt h was det ect abl e :B "

42 The conpounds_of the general fornmnulae I (lc (rdy, (le)
and (If) accordl'@eb@‘%ﬂbﬂpﬁ\/‘éﬁwlﬁéﬁéfé‘ é’ﬂp l@l)m@m thecase
specifically aga ﬁlldHeV I\%&ﬂﬂé

Corynebacteri a, bgem)p I'l'us nil'uenzae ang anaer opi Cc germs coupfne A hanit %f

| ow toxicity. Thbromipe @pciodinesinethelpresehtesof @osilver lsak;dmene:bﬁm labovensentioned
active conpounds |n hunan a vete I nar di ci ne. unds

according to theS@ k"my% sf“’%mB\r’(!%Gr
m croor gani s @gmj_ Bgfnt 43 %ﬂﬁ
such as wCogFasna can bjedoggﬂbat eof and t e ggjs%s cd;useg E t ege

pat hogens can be prevented, alleviated and/or cured with the aid of the
conpounds. The_cC oun acc d| n to t he i nventi are ti

active against b si‘?f | i fE nF’Eq“Hﬁ?'ga Wﬁﬁ(@% silver
therefore partch.L mowenary medi ci ne for
prophyl axi s and chenot her apy f l ocal and system c I nfections caused by

such pat hogens. The present i nvent i on includes pharnaceuti cal

formul ati ons whi i.n. addl t, 1. t 0 _non; .t oxi nert ,phar. cald V qeq .-
sui t abl e exci pi eﬂ{gm [? WW&OIEMGE M@% dilution
i nvention or mlﬁi@ﬂmnansmm agar{OLoid): { A Veerie 6o st Splaes Oowhich dcdnaiidil

i nvention, as well as processes for the preparation of hese forrrul ations.
|t appropriafe, econseatrations of dpactive compound whichsdesreased by, twe-fold dilution in each

m cr oencap;ul At ese were prepared for each test substance. The agar plates were inoculated with a
Multipoint inoculator (Denley). Ovemight cultures of the pathogens which had been
diluted beforehand such that each inoculation point contained about 10* colony-forming -
particles were used for the inoculation. The inoculated agar plates were incubated at

15  37°C and the germ growth was read off after about 20 hours. The MIC value (ug/ml)
indicates the lowesl concentration of active compound at which no growth was
detectable with the naked eye.

The MIC values were determined with the aid of the microdilution method in BH
medium. Each test substance was dissolved in the nutrient medium. A concentration

20  series of the test substances was prepared in the microtiter plate by serial dilution.
Ovemight cultures of the pathogens which were diluted 1:250 beforehand in the
nutrient medium were used for the inoculation. In each case 100 pl of inoculation
solution were added to 100 pl of the diluted nutrient solutions containing the active
compound.

25  The microtiter plates were incubated at 37°C and read off after about 20 hours. The
MIC value (ng/ml) indicates the lowest concentration of active compound at which no

- i



formin one or nore of the abovenentioned excipiejgts., .Jhe therapeutically
active conmpounds shoul d preferably be present |n.the‘hbovdnenf¢oheﬁ
phar maceutical fornulations in a concentration of, aboub o I‘tQ 9Qm$

preferably about 0.5 to 95% by weight of the t ot al m xture. In addition
to the conpounds—aceatdina to the iovontion bbaabovasaalionad

phar maceuti cal flor nful afi ops tanlal §o I $e ¢t her pha naceuﬂ cal active
conpounds. InjJpeneral, |t pas prwve) aglvant ageods Both i hgman-and in
veterinary nedid t o] adfn nj{ st er ¢ conpund o cdnpqunds
according to thqg ighyenfiop i h tetal . )

43 anmounts of aljp 0.p tp abouy 500, ¢ y % td 190 rfu/ g of body
wei ght every 24 h@irs, | id | 20P9P' RicG 1 : QQ];% Jegqdl ifndi vi dual
doses, to achi evp® he; H&S Lr;@';‘(‘ p S| il §se pr‘ﬁfr ably

conpri ses the agi-vp—cprppuii—ot—chrpdug H-EHT-R T -O-f-tre 'ixentlon I n
amounts of about] 1 fo hbolit 80, |in|pa tiduldr 3 tq 3¢ my/ kd of‘bbdy wei ght .

The new conpoungs<hn pe gonbingd in the|cugdtofary cqncgntrjatijjons and

formul ations todeher pth the feed of |3 ct#nase iinhilbi tlor g, flor exanpl e
with penicilling chiare pqrtifculfarlly fgesijstant {to |perfi cijl | ijpase and

cl avul ani ¢ aci d. Ch f cpnbfnatio pul 4 be, flor |exdnplle, |thgf with
oxacillin or dig &bl Per| SdPeadqHRY g; aqdandiad &9 HHenifpvention can
al so be conbi ned %)1‘}@ P10 AP il 5T 9t ¢ SR OR | tRe ‘ﬁtr%m% of [eXtlending the
action spectrumip Lot ordlortt.o e—r—iheHeage—HR—getHon- Appendi x

to the experinmen

segti pn Lifst fof |t h¢ ngbille ghade i xtjurgs used for
t he chronmat ogr ap :

| as
Vet iyl ¢ne fchlforijde:l ngt hgno

Staph. 9TV E.uﬂ[NﬂmﬁﬁﬁREﬂﬂdb@Eé@SA
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I Tol uene: ethyl acetate |11 Acetonitrile: water |V Et hyl

acetate V Petrol eum ether: ethyl acetate ; "Ablir eV &t j onb .t Z
Benzyl oxycar bonyl Boc tert-Butyl oxycarbonyl. ODWVFS c “fz“me: hyl"f or mam de
Ph Phenyl T co e

Car bonyl di i m daz'mfe“mmds of the gemesaloformulse (D), ﬁa&rﬂb}ﬂdlc):c(lﬁﬁsdﬁ@dﬂe) and (If)
5-B 2-
[er;fm) 7;358(:?/71 enﬁ?/%%r ogﬂﬁgl CHT%?“# sPecn[%én,alpec ﬁgaallé'dagamst

dr opwi se tg a stW%MMadeW Haemophilus Influenzae and
2-am no-5 rormprl Ine in 400 o) I ¢hl orpet hane at t oi
point. After th l:th:gq‘mst %l% toRGIDe Ieﬂg’(i 8?“‘2‘0:}&1‘59“

o L L ! | A BB Cod R TRk e WW pein. 1 e 1 <

, 2-di chl oroet hane and dried under a high vacuum over sodi um hydrOX| de.
98.3 g (72% of e title  conpoynd ar obtalned as eIIo | i IVEItln
poi nt: 248-254][ e'hﬂ 'fif M JSPRAENE |
mz= 198 (M+  microorganisms. Gnnn-posxtwe bactena and bactena-hke nncroorgamsms, such as

Mywplasma,cmbcmmbawdandﬁledlseas&scausedbyﬁmepaﬂmgmsmbe
prevented, alleviated and/or cured with the aid of the compounds.

10  The compounds according to the invention are particularly active against bacteria and
bacteria-like microorganisms. They are therefore particularly suitable in human and
veterinary medicine tor prophylaxis and chemotherapy of local and systemic infections
caused by such pathogens.

The present invention includes pharmaceutical formulations which, in addition to non-

15  toxic, inert pharmaceutically suitable excipients, compnse one or more compounds
according to the invention or which consist of one or more active compounds according
to the invention, as well as processes for the preparation of these formulations.

If appropriate, the active compound or compounds can also be in nucroemapsulated '_
form in one or more of the abovementioned exc1p1ents

20 The therapeutically active compounds should preferably be present in the
abovementioned pharmaceutical formulations in a concentration of about 0.1 to 99.5,
preferably about 0.5 to 95% by weight of the total mixture.

In addition to the compounds according to the invention, the abovementioned
pharmaceutical formulations can also comprise other pharmaceutical active compounds.

25 In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
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As described for Exanple |, the hydrochlorides of the foI I owi ng i socyanat es
wer e obtained fromthe correspondl ng heteroaronaf’ 3: am He§ by«¥edbtion with
ti chl oronet hyl chl orof or mat e: ;peese § Nl 45
Table t: . Jerr] _Ex. No,, D™"..=°" " Yl’“l g

Mel ting MS (mlmwwﬂqbpmogtoa%omm mﬁugblySle&/mg/lMMwmﬁwy%

[ﬂefr]:( MrH) + Jhpurs, if appropriate in the form of several W&&s@, édueve the desired
166 200 results. An individual dosc preferably comprises the active4®nipoang oe chivipounds

nol i ne- 2-carboxyljc acid de
il ! ac)é%/rdlm I1:he(;inzvlentlon1nam0ur1tsofabout1toaboul:80 in particular 3 to

5 30 mg/kg of body weight.

The new compounds can be combined in the customary concentrations and
formulations together with the feed or lactamase inhibitors, for example with penicillins
which are particularly resistant to penicillinase and clavulanic acid. Such a combination
would be, for example, that with oxacillin or dicloxacillin.

10  The compounds according to the invention can also be combined with other antibiotics
for the purpose of extending the action spectrum and in order to achieve an increase in
action. '

15 1 Methylene chloride : methanol
11 Toluene : ethyl acetate
m Acetonitrile : water
v Ethyl acetate |
v Petroleum ether : ethyl acetate
20 Abbreviations:
Z Benzyloxycarbonyl

Boc tert-Butyloxycarbonyl
DMF Dimethylformamide

Ph Phenyl
25 Me Methyl
THF Tetrahydrofuran
Le A 30 522 -39- : Thrs Sheet Ha
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47 m (0.34 nol) of triethylam ne are added to a stlrred suspensi on, cool ed .
to -10[err]C, of 30.0 g (0.17 nol) of quinoline-Z- catboXykic aci.d’s n 385 ni
of anhydrous tetrahydrofuran, and the m xture is sti credsatye- 1:0[e*r°r]C for
10 mi nutes, whereupon a clear solution forns. 73.°0 "™ (0. 34 ndl*) “bf

~ di phenyl phosphor€DI azi deCarbemylimidazoleied dropwi se and the reaction m xture
is left to stand%G a rW& at O[err]C for 20 hours. Thereafter, the
m xture is stirr into ice-cold dilute NaHCO err] solution. The
precipitate formed is separated off by filtration, washed with water and
dried in air. 88.9 g (86% of the title conpound are obtained as a pale
solid. Rerr] = Statlgcompotnds ethyl acetate 9:1) Exanpl e V

Qui noxal i ne- 2- carboxylic acid azide :
[err] As described for Exanple 1V, 2.87 g (96% of the correspondi ng acid
azide are obt ai n"&:Bréfio2-i86cyaRalo-pyedine hydchlofide 9 (15. 0 mmol ) of

qui noxal i ne-2-carboxylic acid. Rerr|] = 0.65 (nethylene chloride: ethyl
acetate 9:1) 47 Exanpl e VI
6- Benzyl oxycar bonyl anm noggui nol i ne :
: N
CTLL
~
N NCO xHCI

78.0 ml (0.64 mol) of trichloroethy! chloroformate are added dropwise to a stirred
solution of 100g (0.58 mol) of 2-amino-5-bromopyridine in 400 ml of
1,2-dichloroethane at the boiling point. After the addition, the mixture is boiled under
reflux for 2 hours and is then allowed to cool to room temperature. The precipitate
10 formed is separated off by filtration, washed thoroughly with 100 ml of
1,2-dichloroethane and dried under a high vacuum over sodium hydroxide. 98.3 g
(72%) of the title compound are obtained as a yellow solid.
Melting point: 248-254°C (decomposition)
R, = 0.23 (ethyl acetate)
15 MS (El) m/z =198 (M)’

As described for Example I, the hydrochlorides of the following isocyanates were
obtained from the comresponding heteroaromatic amines by reaction with
trichloromethyl chioroformate:

_—
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[err] 13.0 ml (76.28 mml) of benyl chloroformate are added dropw se to a
stirred solution, cooled to OC, of 10.0 g (69. 36 Mok) - Gt e 6- amd nokui nol i ne
in 160 M of water and 80 m of THE in the course bf :30 m’ﬂute:s, «t?he pH
bei ng kept at 10 by sinmultaneous addition of a 4°N NAOH"sol*ut T%n** The

m xture is subsemxmkly stirred at OC for a further. 2 hours, the THF is
evaporated off in vacuo and the residue is extracted with 3 x 50 m of

et hyl acetate. The conbi ned organic extracts are dried over MgSO err], the
solvent is evaporated off in vacuo and the residue is purified by

chr omat ogr aphy over 450 g of sili el ( uene : ethyl acetate 1:4).
11.60 g (60% of the titIe conﬂaﬁ%e"o ined as crystals. Melting
point: 122[err]C Rerr] = 0.43 (toluene : ethyl 'acetate 1:4) MS (EI) mz
= 278 (M) [err]H-NI\/R(BOOM—Iz Derr]-DMSO): [err] = 5.22 (s, 2H

CH err]0); 7.3 . ’——"‘“—“A"'V’*"*’*AA‘“*‘*i LH,
qui nol i ne-H); 7. Do Hz, 1H, \?Gl%ol i ne- H)Melsng | 1H
qui noline H5); [8. = 9 Hz, jli Gf‘% +qU|noIne
H 2). As descrHf bed fo Exanpl e 6, tt{g.c ds ste
obtained fromtlge corregpondi ng het groaromatic cc(Pcpunc

benzyl chl or of ornat e: 483 Table 11:
ot : 9 >265 | 171
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Ex No. D Yield Mel ting Rlerr] / nobile

(% of poi nt phase (ratio) ¢ er N0 thelty)
[err]C VI 47 85. & $ 0.69% (L:y3
[err] VI err 76 77 T 108 ** *0.57 I
(89:1) X[err] e IV 48 0.55 V (1:1)

r 151 0.43 1(9:1 Xl
[err] é‘“QBl]me'zmxy"‘: ac“?az‘ﬁe 59 | (100: 3) (51
49 Ex. No. Yield Mel ting Rerr] /
nobi | e : - (% of poi nt phase
(ratio) N t heoy) [err]C Xli

[err] 75 180 0.63 V(1:1)

' @LN/ N,

-~ 47 ml (0.34 mol) of triethylamine are added to a stirred suspension, cooled to -10°C,
5 of 30.0g (0.17 mol) of quinoline-2-carboxylic acid in 385 ml! of anhydrous
tetrahydrofuran, and the mixture is stirred at -10°C for 10 mmut&, Where\q)maclear
solution forms. 73.0 ml (0.34 mol) of diphenylphosphoryl azide are then added
dropwise and the reaction mixture is left to stand in a refrigerator at 0°C for 20 hours.
Thereafter, the mixture is stirred into 350 ml of ice-cold dilute NaHCO, solution. The
10  precipitate formed is separated off by filtration, washed with water and dried in air.

88.9 g (86%) of the title compound are obtained as a pale solid.

R, = 0.35 (toluene: cthyl acetate 9:1)

Example V
Quinoxaline-2-carboxylic acid azide

: | N
l N
15 C[\ /]\H/Na
. N
e

As described for Example TV, 2.87 g (96%) of the corresponding acid azide are
~ obtained as a brown powder from 2.60 g (15.0 mmol) of quinoxaline-2-carboxylic acid.

R;=0.65 (methylehc chloride : ethyl acetate 9:1)
.-'M
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[err] Xl [err] 48 | 53

0.67V(1:1) XV : [err] -«34 I, 281 0.3
11 (1 1) H3C XV [err] Pyiese 3 el

198 0.8 Il (1: 1;6 Exarrple XVI el BT T e

50 N-Boc- 2-am ncEﬂnIie) 1, 8- napht hyr|d| ne [err] © 200 ny
(0.893 nmmol ) of am no 6- zro UE%@M hyridine (C. Reichardt; W

Schei bel ei n, Tet™T are dissolved in 3 mM of absolute

DVF under argon and the sol ution |s added to a suspension, cooled to

Oferr]C of 28.2 ng of 80% pure NaH (0.937 mml) in 2 m of absol ute DVF
wi t hout the tenperature -/‘ 3g +5[arr]C. After stirring for 10 m nutes,
0.21 g (0.937 nmol) of (E O i sjjadded and the m xture is allowed to

conme to roomtenperat urelgveM gh erAs aaded and the mxture is '
extracted 3 tines with 30 m o eth?l alet at’F -‘ time. The organi ¢ phase
I's washed once with 30 m of water,Hdried ove MSO[ err] and evapor at ed.

Col um chr omat ogr aphy over silica gel with CH¥rr]Cerr]:CHerr]OH = 100:2
"gives 114 ng (39% of theory) of the titl.e conpound as a yell ow solid.
Rlerr] value (CHerr]Cerr]: MOH = 100:2): 0.42.

13.0 ml (76.28 mmol) of benzyl chloroformate are added dropwise to a stirred solution,
5  cooled to 0°C, of 10.0 g (69.36 mmol) of 6-aminoquinoline in 160 ml of water and

80 ml of THF in the course of 30 minutes, the pH being kept at 10 by simultaneous

addition of a 4 N NaOH solution. The mixture is subsequently stirred at 0°C for a

further 2 hours, the THF is evaporated off in vacuo and the residue is extracted with

3 x 50 ml of ethyl acetate. The combined organic extracts are dried over MgSO,, the
10  solvent is evaporated off in vacuo and the residue is purified by chromatography over

450 g of silica gel (toluene : ethyl acetate 1:4). 11.60 g (60%) of the title compound

are obtained as crystals.

Melting point: 122°C°

R, = 0.43 (toluene : cthyl acetate 1:4)

15  MS (E) miz=278 (M)
H-NMR (300 MHz. D-DMSO): 8 = 5.22 (s, 2H, CH,0); 7.3 - 7.5 (m, 6H, Ph,
quinoline-H); 7.78 (dd, J = 1.5, 9 Hz, 1H, quinoline-H); 7.96 (d, J = 9 Hz, 1H,
quinoline-H); 8.17 (d, § = 1.5 Hz, 1H, quinoline H-5); 825 (d, J = 9. Hz, 1H,
quinoline-H); 8.77 (m, 1H, quinoline H-2).

20  As described for Example 6, the compounds listed in Table II were obtained from the
corresponding heteroaromatic compounds by reaction with benzyl chioroformate:
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Melting point: >230[err]C N-Al'l yl - N-Boc- 2- am no- 6- br ono- 1,

18- napht hyri di ne [err] "%, %*NQ,gﬁ NaH («80% pure in
oil; 0.324 mvl) are suspended in 2 nl of absolule.THF' under ﬁfgqn and t he
suspension is cooled to O[err]C. A solution of 100 My ('0.308 MWitofy)  of the
conpound from EXEARMI B: XvI in 3 nl of absolute THF is slowy added and the
m xture is subsequently stirred at O[err]C for 10 m nutes and at room
tenperature for a further 15 m nutes.

51 10 ng of tetra-butylannnniunliodbde and 32 [err]l (0.37 mml) of allyl
brom de are added and the m xt I § stirred overnight at room tenperature.
Water is added, the mxture is £ es wth 25 m of ethyl
acetate and the extract is dried pver and concentrated. The crude
product is purified by chronmatogrdphy over a gel with
CHerr]C[err]:MeOH = 100:1.5. 84 ng (75% of theory) of the title conpound
are obtained. R err] value (CH[err]CI[err] MeCH = 100.2): 0.22 Melting
point: 114[err]C Exanple XVIII 3-(6- BronD 1. 8- naphthyrldlne 2- yI) 5-

I odonet hyl - 2- ( R =TT O Our O - S EE—
[err]

069 V (1:1)

5 0.57 1 (9:1)

IX /N 48 1055V (D)
LI
Br

X Br_ N 36 151 043 1(9:1)

XI Brj/\ 86 0.59 1 (100:3)
J\;;l\\

Le A 30 522 -44 - This Sheet Has Been Rer

 [AARND R



74 ng (0.203 mmol) of the conpound from Exanple XVII are dissolved.in 5 m
of chl or of or m under argon in a darkened fl ask. -iZ.\QaPrg» “(0s 5083 mm1) of
i odine are added and the mixture is stirred ove.rrtl ght “Sei6 “of 20%
strength sodi um thigsul phate solution arease |s

separated off a entnated. The resi s stfi W Bred
off with suctlnli%'gjg8 ed vm'th wat er . “Yiel he r i $ yalgﬁ"?nder !:

hi gh vacuumto di ve 99 ng of product. loFi NQ i - ZLW o)W th
deconposi tion ' (% P 52(}‘9')
[err] C-NVR(DVBOJ 75 MHz)} 156.2 (d); 153 thegry): 148CB (s)| 148.2 (d); 1jp2.5
(s); 141.1 (d); B—5—{- Pt d 85 dld 3ol ) 6.5 (gs) 500 (d). 5216

(t); 27.4 (a); {Xt); | M (FAB): 492 7562), 49180 (50) | 0436 v (BPP) -
53 Preparation Hxanpl es IE 53 _ o
-~
N
N_ =2
N
X1l cl 6 48 153 0.67 V (1:1)
N, = ’
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Exanmple 1
(5R)-3-(5-Brono-pyridin-2-yl)-5- butyryl oxy- met h)gf'--oxgizdl‘q Hi n-2- oMe
A suspension of 2.17 g (25 nmml) of |It.h|.uth’0:m'ae and««4. 46 g (25

[err]

LA )

.mmol ) of tributyl phosphine oxide in 73 m of "xyl g€he”1%s “boi Fed“f ot* 1 hour

using a water s

MLMUW of 58.5 ml (0.42 mol) of triethylanine

and 66.6 g (0.42 nol) of (R)-glycidyl butyrate is added dropw se at the
boiling point At the sane tinme, 98.2 g (0.42 nol) of the conmpound from

Example 1 are a

oﬂmﬁlﬂelportions in the course of 20 m nutes. \Wen the

addi tion has ended the m xtue is subsequently stirred under reflux for a-
further hour. It
i s evapor at ed of
silica gel (tolu
corrpound as an oil. Rerr] 0.43 (toluene:ethyl acetate 1) M5 (FAB) m/z

343 (M+H) [err] [err]H—é\II\/R(ZSO MHz, Dierr]-DVvBO: [err] 0.81 (t, J =17

Hz 3H, CHerr]CHerr]);

7 Hz,
trans)

is allowed to cool to room tenperature and the sol vent

(RGBSR AR BB @@YWQ@&?@% the title

2 CI—I[err]CI—I[err]CH[err]CO) 2.29 (t, J

2H, CH[err]CH[err]CHlerr] 91 (dd, J = 7 Hz, 10 Hz, 1H, H 4

4.25 (dd, J =

H 4 cis);
4.97 (m, 1H, H5); 808(d J = 2H pyridyl H3,4); 8.50 (d, J =1
Hz, pyr|dyl H 6) . 54 Exanple 2
(5R) - 3- (qui nol i ne-2-yl)-5-butyryl oxynet hyl Wln 2-one [err]

4.36 ( m 2H, CHerr]O;

A suspension of 2.17 g (25 mmol) of lithium bromide and 546 g (25 mmol) of
tributylphophine oxide in 73 ml of xylene is boiled for 1 hour using a water separator.

A mixture of 58.5 ml (0.42 mol) of triethylamine and 66.6 g (0.42 mol) of (R)-glycidyl

10

15

butyrate is added dropwise at the boiling point. At the same time, 98.2 g (0.42 mol) of
the compound from Example 1 are added in portions in the course of 20 minutes.
When the addition has ended, the mixture is subsequently stirred under reflux for a
further hour. It is allowed to cool to room temperature and the solvent is evaporated off
in vacuo. Chromatography of the residue over 1 kg of silica gel (toluene; ethyl acetate
95:5) gives 37.9 g (26%) of the title compound as an oil.

R; = 0.43 (toluene:ethyl acetate 4:1)

MS (FAB) nvz = 343 (M+H)"

'H-NMR (250 MHz. D-DMSO): & = 0.81 (t, J] = 7 Hz, 3H, CH,CH,); 1.5 (m, 2H,

CH,CH,CH,COY); 2.29 (t, J = 7 Hz, 2H, CH;CH,CH,C0); 3.91 (dd, J =7 Hz, 10 Hz,

1H, H-4 trans); 4.25 (dd, J =9 Hz, 10 Hz, 1H, H-4 cis); 4.36 (m, 2H, CH,O); 497 (m,
1H, H-5); 8.08 (d, J = 1 Hz, 2H, pyridyl H-3,4); 8.50 (d, J = 1 Hz, pyridyl H-6).
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A suspension of 51 ng (0.06 mol) of |ithiumbromde and 126 ng (0.06 nmol)
of tributyl phosphine oxide in 10 m of 1,3-dichldtobenzene is.iboid,ed for 1
hour using a water separator. A mixture of 1.42,m: (10,70; w0l )2 “ved

of (R -glycidylb rate.and 19.82 g (10.0 mmol) of* t ht aci d*azi‘dessf r om

Preparati on Exa €2in 17 m of 1, 3- dichl orobenzene is added dropw se

at the boiling ' (ﬁaﬂﬁﬁf' %é. 'E"ﬁi’ﬁi%"']! rai A 10 m nutes

(vi gorous evol UE(?%?}EO gas! .yaﬁ%é)n e | |'§M§§ﬁf§s€ , the mixture is
subsquently stirred under reflux for a further 30 mnutes and is then
allowed to cool to roomtenperature. The solvent is evaporated off under a

hi gh vacuum and the resi ggeN 8"y i fi gd by chromatography over 175 g of
silica gel (tol uene:et hytate Q;Eﬁ; 2.51 g (80% of the title conmpound
are obtained as a pale o F N = O (nethylene chloride) Rerr] =
0.34 (tol uene: ethyl acetate 9:1) M\ (FAR) mz = 315 (MrH)[err] [err]H NVR
(250 M\z, CD[err]OD) [err] = 0.82 (T, [err]CH err]; 1.57 (m
2H, CH err]CHerr]CHerr]CO; 2.29 (t, J =7 , 2H
CHerr]CHerr]CHerr]CO; 4.25 (dd, J = 6.5, Hz, 1H, H4 trans); 4.4 -
4.5 (m 3HH4, CHerr]0); 500 (m 1H HS5); 7.48 (m 1H, Haron; 7.68 (m

qui nol i ne_ . 3) | Apsuspusion 57 41 i 0106, ol ol i rompicde and 126 g (006 mpnc) of

(57,5 (Qu 20 | widoptiopni et 1 cBatepeds 880 fi | o v s
n- hexane are sl msm.tﬁon@meiofrldﬂ mb(16t0 mmol)af {Rpglycilylbubateahd 1932 ©
10- phenant hr ol (O RPN B TR 384 "orl, Bieseretion bampls TVhin d3ireLiof 13-
changes. Ther eagichloroblenSehe’ts addell dSpwis®at the boillifig point (bath at 220°C) in the course of
10 minutes (vigorous evolution of gas!). When the addition has ended, the mixture is
10 subsequently stirred under reflux for a further 30 minutes and is then allowed to cool
to room temperaturc. The solvent is evaporated off under a high vacuum and the
residue is purified by chromatography over 175 g of silica gel (toluene:ethyl acetate
9:1). 2.51 g (80%) of the title compound are obtained as a pale oil.
R = 0.20 (methylene chloride)
15  R;=0.34 (toluene:ethyl acetate 9:1)
MS (FAB) m/z = 315 (M+H)"
'HNMR (250 MHz. CD;0D) 8 = 0.82 (t, J = 7 Hz, 3H, CH,CH,); 1.57 (m, 2H,
CH,CH,CH,CO); 2.29 (t, ] = 7 Hz, 2H, CH,CH,CH,CO); 4.25 (dd, ] = 6.5, 10 Hz, 1H,
H4 trans); 4.4 - 4.5 (m, 3H, H4, CH,0); 5.00 (m, 1H, H-5); 7.48 (m, 1H, H arom);
20 7.68 (m. 1H, H arom); 7.83 (d, ] = 7 Hz, 2H, quinoline H-6,7); 8.25 (d, ] =8 Hz, 1H,
quinoline H-3); 8.36 (d. J = 8 Hz, 1H, quinoline H-4).
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gl ycidyl butyrate are added dropwi se and the reaction mxture is allowed to
warmto roomtenperature in the course of 16 hoy'% «80.°M ! of saturated
aqueous NH err] A solution are then added dropw.se in gﬁ;awcgourcse«-éf 15
m nutes. The aq;j@ous E ase is extracted with 3 x"B60°H *0f &t hyk wcet ate and
t he organi c pha combi ned, washed with 2 x 50 m of Nad solution and

dried over Ngsq @ggﬂ@i ’EJ'H@'E@ *?ﬂ uo, tritration of
the residue with ?-Eer and re l)-ygpﬁahlza IFon Trom of ethanol gives
1.30 g (45% of the title corrpound as colourless crystals. Melting point:
165C Rlerr] = 0.08 (tol uen ethyl acetate 1: 4) M5 (DCl, NHerr]) mz = 245

(M:tH) [ err] 1H-NI\/R(250 rr] 3.6 - 38(m, 2, CHerr]O;
4.00 (dd, J =7, 10 Hz, 4 t ans 4 25 (dd, J = 10, 10 Hz 1H, H4
cis); 4.78 (m 1H H5); IH OH); 7.52 (dd, J = 6, 9 Hz,

1H, qulnoline H3); 7.92 (d, J 1H, qui noline H5); 8.02 (d, J
10 Hz. 1H quinoline H 8); 83(m ; | pOHi ne H4,7); 8.82 (m 1H,
qui noline H2). Exanpl e 4 56
(5R) - 3- (5-brono- pyridin-2-yl)-5-hydroxynet hyl - oxazol i di n- 2- one

Br 4.70 mi iE.VS]mmol ¥ 28 MOsohufion6t! n- fhiakdne
added to a soI uti an of( 19. () m%l) of the g%?ﬁﬁ? %‘ﬁ?gm Exaﬁglo%qfn

125 m of arhyd r@tl@aﬁ@ﬂ%n@lm neooled doi s7&C, rofe 8.28 go(irh7c8er!mol)t of e

St rred w th 30 Ry oRteors RS bR and ik BE Ll MBEomipl e 10 i,

washed with 25 rwf anhydeoiassTHE 6kt thel coldur @hdipes. THéredfti d 6T WRE{1 1578 Vinkid) aeg{gm
10.73 g (69% of tqcfyltltle corrpound are obt ai ned as pal e cr§151:7ld;| q/
added dropwise aad therrpactiopamixiure 43 owss! {oDgarm to

poi nt: 123- 124C

(0, 3"V’ g, %W&%%WW@% h@%ﬁﬁdéﬁ%}@iﬁ igon

(dd, J =7, 100 Hme&ﬁa&deadmpm):m&eémﬁse:lofusnuﬁml%b%quédds %)d:a&eﬁ
(m 1H, H—5) 7. 9[2n§dd J .= Hz, 10 1H, pyridyl H—3) d, J
><60nﬂofethylacetateandtheorgamcphassam med, with 2

x 50 ml of NaCl solution and dried over MgSO,. Evaporation of the solvent in vacuo,
tritration of the residue with ether and recrystallization from 25 ml of ethanol gives
1.30 g (45%) of the title compound as colourless crystals.
15  Melting point: 165°C
R¢ = 0.08 (toluene:ethy] acetate 1:4)
MS (DCI, NH;) mvz = 245 (M+H)"*
1H-NMR (250 MHz. D6-DMSO) 8 = 3.6 - 3.8 (m, 2H, CH,0); 4.00 (dd, J =7, 10 Hz,
1H, H-4 trans); 4.25 (dd, J = 10, 10 Hz, 1H, H4 cis); 4.78 (m, 1H, H-5); 5.25 (t, J =
20 6 Hz 1H, OH); 7.52 (dd. J =6, 9 Hz, 1H, quinoline H-3); 792 (d, J = 1.5 Hz, 1H,
quinoline H-5); 8.02 (d, J = 10 Hz, 1H, quinoline H-8); 8.3 (m, 2H, quinoline H4,7);
8.82 (m, 1H, quinoline H-2).



=10 Hz,

[err]

1H pyridyl H4); 8.40 (d,J =1.5 Hz, 1H, pyr dy
58 :

10

15

H-6) . 57
[err] : v :

Example 4 -
(5R)-3+5-bromo-pyridin-2-yl)-5-hydroxymethyl-oxazolidin-2-one

Br N o

Tk

N~ "N” O
L—J\'/OH

185 mg (0.57 mmol) of caesium carbonate arc added to a solution of 19.6 g
(57.3 mmol) of the compound from Example 1 in 125 mi of anhydrous methanol and
the mixture is stirred at room temperature for 5 hours. The solvent is evaporated off in
vacuo and the residue is stirred with 30 ml of ether. the precipitate is separated off by
filtration, washed with 25 ml of water and 5 ml of ether and dried under a high
vacuum. 10.73 g (69%) of the title compound are obtained as pale crystals.

Melting point: 0.09 (toluene: ethyl acetate 4:1) | '

MS (DCL, NH;) m/z = 273 (M+H)*

H-NMR (200 MHz. CI;OD) 8 =3.68 (d, ] = 5.9 Hz, 1 H, CH,0); 3.87 (dd, J =4,
9 Hz, 1H, CH,0); 4.06 (dd, J = 7, 10 Hz, 1H, H+4 trans); 4.26 (dd, J =9, 10 Hz, 1H,
H-4 cis); 4.75 (m., 111 H-5); 7.92 (dd, J = 1.5 Hz, 10 Hz, 1H, pyridyl H-3); 8.12(d, J

=10 Hz, 1H, pyridyl H4); 840 (d, ] = 1.5 Hz, 1H, pyridyl H-6).

-
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59 [err] Exanpl e 15

60

(5R) - 3-(5-Brono-pyridin-2-yl)-5- nethanesulphonykoxy~na¢hyi oxdzel"kdi n- 2- one-

[err]

to a stirred solution, cooled to 0C, of 10.5 g (38.24%

3.27 m (42.28 mmol) of methanesul phonyl. GhIDPIdE“aTe slomﬁy added

fffrol ¥ of“tHe conpound
from Exanple 4 and 6.40 ml (46.14 nmol) of triethylamne in 36 m of

anhydrous net hyl ene chl ori de. pHre=tare—IT—SosscoucH St rroe at
O-5[err]C for 10 m nutes and LLr into 30 m of icqg- mater. THe organic
base is separated off, washed ¥ h320 m of] sat urat ed |[NaHCO err] §sol uti on
and 20 nl of ice-water and drijpg oger MyS(lerr]. The dolvent is gvaporated
I n vacuo and the residue is st e Wi th 5( dﬂ of ethdrgo filtered off with
suction and dried under a hig m 12.8 gw(95@6 of |t&he title qonpound
are obtained as colourless cr —et oot 138" . err] =
0. 65 (nethyl ene chloride: nethghol 95:5) MS|(DCL NH ernf]) mz = 331
(MtH) [err] [err] H NVR (250 MHz [I r]-Ovs@ [err] =325 (s, 3H,
s err]CHerr]); 3.91 (dd, J Hz, [drr]H H4 tdans); 4.27{(dd, J =
10, 10 Hz, 1H, H 4 cis); 4.52 CHerrf]0); 5.02 (m 1H H5);} 8.09 (s,
2H, pyridyl H3,4); 8.52 (s, | pyrldyl H 6) . A4 descri bed {f or
Exanpl e 15, the follow ng net st pnuuouts are-ootanmed—fTonrtte
correspondi ng al cohol s (Tabl e | —_
= = S
-i S g
bl = (=
L ¥
o S
E
I i8 |2 2
(o]
O om—
o= o5 B
4 2 e 2 o N
| - S \O a
O
= P~ ~
©
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1L
E- - - <
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61 [err] Exanpl e 19 62 -
(5R) - 3- (5- Brono- pyri di n-2-yl ) - 5- azi dorret hyl - oxazol i gi’n- Z- efle s s W
[err] 3.01 g (46.28 mmol) of sodium azide are added tO“a“S‘tlrreet'

uuuuu

€c

anhydr ous DMWF and t he mxture S stlrred at 70[err]Cfor 3 hours. It is
all owed to cop P ' Jmm mms 9 M of

ice-water. Thﬁ eci p|tate s separat ¢d of f by f||trat|on, washed
£E
<
g S R
g )
1) g
8 3
~ — 6.'?
2 £ = 8
E E ~ <
ni"é. S S
T S
£ g & 2
$§F |& 3
=5 E
28 | 3
s |3
g 8 e | O —
2Rk 3
¥ |2 8
.g g- L =4 < on
= ~
7 \Z 7\ z/ \z
o =/ = >_—_/
=] o b @
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with 50 m of water and 20 m of petroleumether and dried in ai 10.1 g
(95% of the title conpound are obtained as pale cr'ysgt&{s' cBLt -rgg Point :
64-67[err]C Rlerr]= 0.63 (toluene:ethyl acetate 2:3 NS:(:DGJ,:NH er'r*]:) m z
= 298 (MtH)[err] [err] H NWR (250 MHz, D[ err]-DVSO) %'err] =" 3. 73“ m°2H ,
CHerr]Nerr]); 3.87 (dd, J 6 8 Hz, 1H H4 -trans)' 4.22 (dd, J —8 8 Hz,

|H, H4 cis)f=F ey = 8 1H
pyridyl H6)§ - descri ped for Exarpl e 19, t he foI | owi nlg azi des arf

obt ai ned frojng@heg corresppndi ng neharjesul phonaf es (Tabl e {3): 63
[err] ‘ %arrple 2B ' 54

(5S) - 3(5- Br ojjas p)gl di n-2-yl ) - 5-am norfet hyl - oxagol i di n- 2- gne hydr ochljori de
[err] N

= q g ~
f g S &
= = = =
vy N
Q o
‘g. =) S g
:E.
5 E E
- 28§ |B %
=5 B
2\°_§ O O 00
= e 0 b2 ]

analogous
preparation
method
(reagent)
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A stirred solution of 10.1 g (33.9 mmpl) of the compound from Exarrple 19 in
16.5 m of 1,2-di methoxyethane is heated to 50[err]Cy 4; 68" S o (Les 7@""mol )
of trinethyl phosphite are slowy added dropwi se (evol,utrom :D'f':gas) ~+and
after the addition has ended the mixture is subsequéntly “%tifred®at
90[err]C for 2 hours. 6.6 M of 6 N HCl are now added dropw se and the
mxture is s o cquently sqrrrea aga at 90[er’r]Cfor 2 hours. It is
allowed to c@ g roomtgnperature gnd the precipitate is separated off by
filtration, with 2{x 10 m of 1, 2-di net hoxyet hane and dri ed under a
hi gh vacuum .' & OH 8.9|g (85% of he title conpound are obtained as

col ourl ess c%aﬁ Mel tijrg point: 460-262[err]C Rlerr] = 0.53
(acetonitril 41) NBYEl) mzJ= 271 (M) ' H-NVR (250 MHz,
Dierr]-DVSO) flerr] 3.28(m, 2H CHJerrINH err]); 3.93 (dd, J 7, 9 Hz,

IH, H4 trand); 4.28 (dd, J =9, 9 , 1H, H4 cis); 5.00 (m 1H, H5); 8.05
(s, 2H pyrldl H& 4);, 8.3 (m 3H NHjerr], pyridyl H6). As descri bed for
Exanpl e 23, theaf | owi ng |products arfe obtained by reaction of the
correspondi ng @zi S (Tablie 4): 65 [err] Exampl e 27

66 (5S)-3- (58:'0 2pyridin-2-yl)-5-adetyl am nonet hyl - oxazol i di n- 2- one

[err]

R; / mobile
phase (ratio)
0.22 11 (1:1)

Melting
point
°q
121

Yield
[% of
theory]
19

analogous
preparation

(reagent)
3 (Bul.i)

.D.
Cl

{ Ex. No.
14

Th S
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A solution of 1.03 g (25.73 nmol) of sodium hydroxide in 8.4 m of water is
added to a stirred solution of 8.90 g (28.84 nml) pf: thevp@ripound fTF.om
Exanple 23 in 35 m of THF. 2.68 ni (28 30 nmol ) of. ar:etclc antyydri de3n 3
m of THF are slowy added dropwi se at 0-5C, and the pH'is*kept &t* 9° by

si mul t aneous ad¥xample Y a 5N aqueous NaOH sol ution. The mixture is

vacuo. The 1 cei ST (S Brothe g 2 i ol pBity G mihyRUGAREER Yok 1 T

off and dried under a high vacuumw th Sicapent. 8.90 g (98% of the title
corrpound are obtained as coI ourless crystals. Melting point: 166-168C

Rl err] 057(aceton|t e 5:5) M5 (El) miz = 313 (Merr])
[err]H-Nl\/R(250M—Iz D[err - err] 1.82 (s, 3H, COCHerr]); 3.42 (t,
J =6, 5Hz, 2H CHerr]N%Y 7, 9 Hz, 1H, H4 trans); 4.18

(dd, J = 9, 10 Hz, 1H H4 ci 75°(rn 1H H5): 8.05 (s, 2H pyridyl
H3.4): 823 (m 1H, NHCO) ; 8 50 | Qsﬂzcuyl H6). As described for
Exanpl e 27, the foll ow ng products ar e>obt ai ned by acyl ati on of the
correspond| ng am nes (Table 5): 67 [err]

3.27 ml (42.28 mmol) of methanesulphonyl chloride are slowly added to a stirred
5  solution, cooled to 0°C, of 10.5 g(38.44 mmol) of the compound from Example 4 and
6.40 ml (46.14 mmol) of triethylamine in 36 ml of anhydrous methylene chloride. The
mixture is subsequently stirred at 0-5°C for 10 minutes and stirred into 50 ml of ice-
water. The organic base is separated off, washed with 20 ml of saturated NaHCO,
solution and 20 ml of ice-water and dried over MgSO,. The solvent is evaporated in
10  vacuo and the residue is stirred with 50 ml of ether, filtered off with suction and dried
under a high vacuum. 12.8 g (95%) of the title compound are obtained as colourless
crystals.
Melting point: 138-138.5°C
R, = 0.65 (methylene chloride:methanol 95:5)
15 MS (DCI, NH;) m/z = 351 (M+H)"
HNMR (250 MHz, D,-DMSO) & = 3.25 (s, 3H, OSO,CH;); 391 (dd, J =7, 10 Hz,
1H, H+4 trans); 4.27 (dd, J = 10, 10 Hz, 1H,
H4 cis); 4.52 (m, 2H, CH,0); 5.02 (m, 1H, H-5); 8.09 (s, 2H, pyridyl H-3,4); 8.52 (s,
1H, pyridyl H-6). '

20  As described for Example 15, the following methanesulphonates are obtained from the
corresponding alcohols (Table 2): ' '

Le A 30 522 -54 - Thls Sheet Has Been Repl

[

I



68 [err] : : 69
Exanpl e 34 and Exanpl e 35 R BT S
(5S) - 3- (6-Brono- qui nol i n-2-yl)-5-acet am nonet hyl - oxazdl i“di Nz S+pned and
(5S) -3- (8- brono-quinolin-2-yl)-5-acetan nomet hyl - oXazol'i di*n- 2- oh€® -~
[err] '

m
QE‘
g E
N on
€ 3 3 &
il
xa
- "_._,;a = @
g 138 | =
Q - o <
8 ni"g. 3 S
O
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| g2 RE|2 =
Q
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Q
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4.36 g (19.73 mmol) of silver trifluoroacetate are added to a stirred

sol ution, cooled to O[err]C, of 4.38 g (15.20 mmvl ):'0f «t»he c6n=pou?hd- forom
Exanple 28 in 87 m of chloroformand 56 m of acetonItr"l te:“Therpativer,
0.78 m (15.20 nmml) of a standard sol ution of bronmi‘ne 'h ¢hl orofCrimi s
added dropwi se in the course of 15 mnutes. The ice bath is renoved and the
m xture is subsequently stirred at roomtenperature for 4 hours. For

wor ki ng up, the mxture is stirred into 100 mM of ethyl acetate and washed
with 2 x 50 mMl of saturated NaHCO3 sol ution and 50 m of NaCl solution, and
the organic phase is dried over MgS err]. The solvent is evaporated off in
vacuo and the residue is stirred with 50 Ml of ether/n-pentane. The
precipitate is separated off by filtration and dried under a high vacuum
5.43 g (98% of the t|tIe conpound are obtained as a m xture of the

i soners. Sepra ro s mxtufle over 540 g of silica gel (ethyl
acetate) gavd 7ﬁg { non- pol ar 8-brono i soner as col ourl ess
crystals, Mel 211[err]f Rerr] = 0.29 (ethyl acetate) M5 (DC,

NH err] mz [err] [errH-NI\/R(250 MHz, Dierr]-DMBO) [err] = 1.85
(s, 3H, COCH[ O (m 2H ¢H err]NH); 4.01

70 (dd, J =7, 1t 4 tran) 4.45 (dd, J 9, 10 Hz, 1H H4 cis);
4.85 (m 1H ); 745(t J =17 , 1H, quinoline H6); 7.99 (dd, J =1, 7

Hz, 1H quinoline H7); |18.11 (dd, § =1, 7 Hz, 1H quinoline H5); 8.29 (m
1H, NHCO); 8.|43 ( 2H,| qui nollneH-3 4) and 1.02 g (16°/c) of the polar
6-brono i songrga ting point: 21¢-213[err]C. Rerr] 0.22 (ethyl acetate)
M5 (DCl, NH dr®”f) z 4 364 (MrH) flerr] [err] H NMR (250 VHz, D[err]-DlVBO)
[err] = 1.85 (35S C(E:HIerrH 8. 48 (m 2H CH2N); 4.00 (dd J 6, 10 Hz,
1H, H4 trang 4.36 (dd, J =9, §0 Hz, 1H H4 cis); 4.80 (m 1H H5); 7.8

;ne H 7, E)ﬁs 21 (df J = 1 Hz, 1H quinoline H5); 8.27 (m

IH  NHCO; § 37 €8, 2H &aui noling H3,4). and 830 ng (13% of a m xed
fraction of tjhed t¥o i sqnexrs. Ex@npl e 36

(5S)-3-[5-(41 pheny pyri di n§2-yl ] - 5- acet yl - ani noret hyl - oxazol i di n-2-0
ne [&rr o '

1 P

_ : Th
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104 ng (0.09 nml) of tetrakis(triphenyl phosphine)palladiumare added to a
stirred solution of 943 ng (3.00 nmmmol) of the corrppu;nd ffqm-Exaan-e <27 and
530 ng (3.90 nmol) of 4-nethyl phenyl-boronic acid.nd15. 4 brf THEzand

b LA}

the mxture is heat ed under reflux for 1 hour. Theréaffer”” 2.°07"'M “{4. 14
mmol) of a 2 M Expeple]lg err] solution are added and the mixture is heated

ol vent i L“EVLBE%%%{S’ e PR 2 S5l i ool ohe P08 1,

chromat ography over 88 g of silica gel (ethyl acetate). Recrystallization
from met hanol gi ves 582 rrg (60°/c) of the title conpound as col ourl ess

crystals. Mlting porn r]C

71 M5 (El) mz= 325(M+ err H-N (200 MHz, D[err]-DVvsO [err] = 1.85
(s, 3H, COCH err]); 2.36 err]); 3.45 (m 2H CHerr]N:; 3.91
(dd, J = 7, 10 Hz, 1H, H 4 t'?‘ans 455 (dd, J = 10, 10 Hz, 1H, H4 cis);
4.77 (m 1H, H-5); 7. 30, 761(A rN-9Hz 4H, tolyl-H); 8.15 (s,
2H, pyridyl H3,4); 8.28 (bt, J —6Hz 1H NHCO); 8.68 (m, 1H pyri dyl

H 6) . The conpounds listed in Tables 6 and 7 are prepared anal ogously to

the instructions @f g 6P hEnalf of sodium azide &€ added to a stimed solution of 12.5 g (35.6
5  mmol) of the compound from Example 15 in 48 ml of anhydrous DMF and the mixture
is stirred at 70°C for 3 hours. It is allowed to cool to room temperature and is stirred
into 100 ml of ice-water. The resulting precipitate is separated off by filtration, washed
with 50 ml of water and 20 ml of petroleum ether and dried in air. 10.1 g (95%) of the
title compound are obtained as pale crystals.
10  Melting point: 64-67°C
R, = 0.63 (toluene:ethy! acetate 2:3)
MS (DCI, NH;) mv/z = 298 (M+H)*
'H-NMR (250 MHz, D,-DMSO) & = 3.73 (m, 2H, CH,N,); 3.87 (dd, J = 6, 8 Hz, 1H,
H-4 trans); 4.22 (dd, 1 = 8, 8 Hz, 1H, H4 cis); 4.92 (m, 1H, H-5); 8.08 (s, 2H, pyridyl
15  H-34) 851 (s, 1H, pyridyl H-6).

" As described for Example 19, the following azides are obtained from the corresponding
methanesulphonates ( Table 3):
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Example 23
(5S)-3(5-Bromo-pyridin-2-yl)-5-aminomethyl-oxazolidin-2-one hydrochloride

Br
fl
\
N N'ﬂ\o
L—J\ ~NH, x HCI

A stirred solution of 10.1 g (33.9 mmol) of the compound from Example 19 in 16.5 ml
of 1,2-dimethoxyethane is heated to 50°C. 4.68 ml (4.70 mmol) of trimethylphosphite
are slowly added dropwise (evolution of gas), and after the addition has ended the
mixture is subsequently stirred at 90°C after 2 hours. 6.6 ml of 6 N HCl are now added
dropwise and the mixture is subsequently stirred again at 90°C for 2 hours. It is
allowed to cool to room temperature and the precipitate is separated off by filtration,
washed with 2 x 10 ml of 1,2-dimethoxyethane and dried under a high vacuum over
NaOH. 8.9 g (85%) of the title compound are obtained as colourless crystals.
Nkkmg;mhnﬁmikﬂﬂﬂc

R, = 0.53 (acetonitrite:water 4:1)

MS (EI) m/z = 271 (M")

'H-NMR (250 MHz. D,-DMSO) & = 3.28 (m, 2H, CH;NH,); 3.93 (dd, J 7, 9 Hz, 1H,
H-4 trans); 4.28 (dd. J =9, 9 Hz, 1H, H4 cis); 5.00 (m, 1H, H-5); 8.05 (s, 2H, pyridyl
H-3,4); 8.5 (m, 3H, NH,, pyridyl H-6).

As descnbed for Example 23, the following products are obtained by reaction of the
corresponding azides (Table 4):

—_—
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O for 4 hours.

80 [err]
(5S) - 3-[ 5- (2- Hydr oxynet hyl -
l'i di n-2-
added to a stirred solution,
conpound from Exanple 38 in 3 m of nethanol,
I s evaporated off
purified by chromatography over 9 g of silica gel
(27% of the title conmpound are obtained as col ourl ess crystals.
point from85[err] C deconposition Rf
NH err]) mlz = 342 ( MtH) +

[err]

Table 4:

The sol vent

NH, x HCI

Exanpl e 61
phenyl ) - pyridin-2-yl]-5-gCety
8 my (0.20 nmmol) of. sodr‘um laor;ohy:drr'cﬁe are
cooled to OC, of 88 ng“(0.26 ¥
the mxture is stirred

I n vacuo and the residue is

25 ny

| « drinomet hyt- oxazo

ol ) 6 the

(ethyl acetate).
Mel ting
= 0.06 (ethyl acetate) M5 (DCl,
-~ ——|
on
2 3
= =3
i E =
ER-RAE: 8
T 5 B
2R E | 5
7\
A N/
g
4
s S ]
1 e e —————
—_——___/
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[err]H-NVR (250 MHz, D[err]-DVBO) [err]= 1.86 (s, 3H, COCH3 3.46 (m 2H,
CH err]N): 4.02 (dd, J = 8, 10 Hz, |H H4 trans): & 283(ed: -J =-30,7-10 Hz,
1H H4 cis); 4.40 (d, J =6 Hz, 2H, CHerr]0); 4.76 {ms 1H“"1’-3—"5).. 5:21 (t,
IH OH); 7.3 - 7.6 ( m 4H H aromatic); 8.91 (dd, J"'="175"9 Hz, “1"H"
pyridyl H4); 8.12 (d, J =9 Hz, IH pyridyl H3); 827 (m 1H CONH); 8.40

(d, J =1.5 Hz, I H pyridyl H86). Exanpl e 62 _
82 (5S)-3-(Quinoline-6-yl)-5-acetyl am nonet hyl - oxazol i di n-2-one
hydr ochl ori de [err] 5 m of a 1IN solution of

gaseous hydrogen chloride in ether are added dropwise to a stirred sol ution
of 285 ng (1.00 mmol) of the conpound fromExanple 29 in 5 mM of anhydrous
di oxane. The m xture is subsequently stirred at roomtenperature for 30
mnutes, 20 nml_of ether are added the m xture is stirred thoroughly and

~the precipitaf

? filtration. The precipitate is

di ssolved in J Eof vveter and thp solution is forced through a "M |1ipore
menbr ane" (0. 3 ) arjd freeze djjied. 300 ng (93% of the title conpound
are obtained 4 | ourjl ess | yophjl i sate, and dried under a high vacuum
over NaOH [er1fj] & (3(0 Mz, De r]O) [err] = 2.02 (s, 3H, COCH err]);

3.71 (m 2H 4'15 (dd = 10 Hz, 1H, H4 trans); 4.43 (dd, J =
10, 10 Hz, 1H, H H5); 8.07 (dd, J =6, 9 Hz, 1H
qui nol i ne H 3}; | H, quinoline H5); 8.23 (d, J= 10 Hz,
1H qui nol i.ne 10 Hz, 1H, quinoline H7); 9.05 (m 2H,
qui nol i ne H 2, ' _

a =
48 |2
£
”giz
T 5 B
2R E|e

(M)

a) MS (EI) m'z

[
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Exanmpl e 63 83 ..
(5S)-3-(1- Met hyl - qui nol i ne-6-yl)-5-acetyl am nonet hyl - oxazolsi o mu2-pne*d ::
i odi de [err] 0.35 m (5.05 mol) of, |oodbrieth“ane |s U

uuuuuuuuuu

Exanple 29 in SW aﬁhydrous acetonltrlle and the nixture is stirred at

room t enperat ur orns. 50 m of

eer are added,tgséﬁégure i‘?n%&tei' Wlﬁﬁhgw%ﬁ%%%%fﬂ%s and the

precipitate is separated off by filtration, washed with 5 mM of ether and

dried under a high vacuum 451 rrg (96% of the title conpound are obt ai ned
as pale crystals. IVEItanj 196C wi th deconposition R err] 0. 06

- (acetonitrile/water 4:1) Vg‘F B): 1800 (Merr], 100) free cat|on[err]H-Nl\/R
(D[err] DMSO, TMs): 9. 4 (d é L 1H); 9.22 (d, J =8 Hz, 1H); 8.7 (dd,
= 12 Hz, J = 3 Hz, 6 (df J& 12 Hz, 1H); 8.25 - 8.4 (m, 2H);

815(dd J:8Hz,J:6Hz 1H)%

_NH 9 cﬂﬂz 1H): 4.62 (s, 3H): 4 33
(t, J = 10 Hz, 1H): 3.95 (dd, J = 10 J . 3.45 - 3.57 (m,

2H); 1.83 (s, 3H). The conmpounds listed i Table 8 are prepared as
descri bed for Exanple 63: _

. A solution of 1.03 g (25.73 mmol) of sodium hydroxide in 8.4 ml of water is added to
5  a stimed solution of 8.90 g (28.84 mmot) of the compound from Example 23 in 35 ml
of THF. 2.68 ml (28.30 mmol) of acetic anhydride in 3 ml of THF are slowly added
dropwise at 0-5°C, and the pH is kept at 9 by simultaneous addition of a SN aqueous
NaOH solution. The mixture is subsequently stirred at 0°C for 1 hour and the solvent
is evaporated off in vacuo. The residue is stirred thoroughly with 2 x 20 ml of water,
10 separated off and dried under a high vacuum with Sicapent. 8.90 g (98%) of the title
compound are obtained as colourless crystals.
Melting point: 166-168°C
R, = 0.57 (acetonitrile:water 95:5)
MS (EI) m/z = 313 (M") :
15 'H-NMR (250 MHz D,-DMSO) & = 1.82 (s, 3H, COCH,); 342 (t, =6, 5 Hz, 2H,
CH,N); 3.84 (dd, J :- 7. 9 Hz, 1H, H-4 trans); 4.18 (dd, J 0 9, 10 Hz, 1H, H-4 cis);
4.75 (m, 1H, H-5); 8.05 (s, 2H, pyridyl H-3,4); 8.23 (m, lH, NHCO), 8.50 (s, 1H,
pyridyl H-6).

20  As described for Example 27, the following products are obtained by acylation of the
corresponding amines (Table 5):
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Leanw IIIIIIII v




[err] Exanpl e 65 .

(5R)-3-(Quinoline-6-yl)-5-acetyl am ‘nonet hyl - oxazol i di n- 2-one“N#;L, axj des 77y
[err] 832 ng (3.85 mmol) of 80% strength n-chiokpdrBerZolc ‘émd‘

are added to a stirred solution of 500 ng (1.75 mol) of t'he”“Conpound fTom
Example 29 in 5 m of nethylene chloride and the m xture is stirred at room
tenperature for 16 hours. Thereafter, the reaction mxture is stirred into

20 M of 10% strength aqueous NaJerr] SO err]

3
s |53 5 3
Y} (E% |= -
N X WA
(=] (=}
o
o= g,
4 K~
| $gP |8 %
o.
'c"a-i;
D o
EEXIE Q
7Y
A N 7
2 4 = S
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sol ution. The aqueous phase is separated off and evaporat ed I n vacuo. 25 nl
of toluene and 1.5 g of silica gel are added and the m xt gir'e dss«Evdpor af ed”~
again. The residue is purified by chronat ography over 50 g, of sl uca:‘gei wal
(met hyl ene chl oride: methanol 4:1). the product-containing fradti‘ons” arg ™
conbi ned, and 200 ml of ether are added The resulting precipitate is
separated off by filtration and dried under a high vacuum 453 ng (86% of
the title conpound are obtained as col ourless crystals. Melting point: 191C
(deconposition) R err] = 0.15 (nethylene chloride: nethanol 9:1) M (FAB)
mz = 302 (MH[err] [err]H NWR (300 Miz Dierr]-DVMsO: [err] = 1.85 (s, 3H,
CoCH err]); 3.50 (m, 2H CHerr]N); 3.91 (dd J =7, 10 Hz, IH H4
trans); 4.28 (dd, J = 10, 10 Hz, 1H, H4 cis); 4.82 (m 1H H5); 7.3 -
7.5 (m 2H); 7. uinoline H5); 8.3 (m, 1H); 8.50

0.22 T (100:5)

R; / mobile
phase (ratio)

$2°F o
ER .

8r

31

il
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Example 34 and Example 35

(5S)-3-(6-Bromo-quinolin-2-yl)-5-acetaminomethyl-oxazolidin-2-one and (5S)-3-(8-
bromo-quinolin-2-yl)-5-acetaminomethyl-oxazolidin-2-one

Br X
TR
N N O (34)
NH

CH,
I

X0

N‘;L‘N’”\c>

(35)

NH CH,
I

4.36 g (19.73 mmol) of silver trifluoroacetate are added to a stirred solution, cooled to
0°C, of 4.38 g (15.20 mmol) of the compound from Example 28 in 87 ml of
chloroform and 56 ml of acetonitrile. Thereafter, 0.78 ml (15.20 mmol) of a standard
solution of bromine n chloroform is added dropwise in the course of 15 minutes. The
ice bath is removed and the mixture is subsequently stirred at room temperature for 4
hours. For working up, the mixture is stirred into 100 ml of ethyl acetate and washed
with 2 x 50 ml of saturated NaHCO, solution and 50 ml of NaCl solution, and the
organic phase is dried over MgSO,. The solvent is evaporated off in vacuo and the
residue is stirred with 50 m! of ether/n-pentane. The precipitate is separated off by
filtration and dried under a high vacuum. 543 g (98%) of the title compound are
obtained as a mixture of the isomers. Separation of this mixture over 540 g of silica gel

~ (ethyl actate) gave 2.70 g (43%) of the non-polar 8-bromo isomer as colourless

crystals, Melting point: 211°C
R; = 0.29 (ethyl acetate)
MS (DCI, NH; m/z - 364 (MHH)"
H-NMR (250 MHz, D,-DMSO) 8 = 1.85 (s, 3H, COCH,); 3.50 (m, 2H, CH,NH); 4.01

Le A 30522 _ - -
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(dd, J =7, 10 Hz, 1H, H-4 trans); 445 (dd, ] =9, 10 Hz, 1H, H4 cis); 4.85 (m, 1H,
H-5); 745 (t, ] = 7 Hz, 1H, quinoline H-6); 7.99 (dd, J = 1, 7 Hz, 1H, quinoline H-7);
8.11 (dd, J = 1, 7 Hz, 1H, quinoline H-5); 829 (m, 1H, NHCO); 8.43 (m, 2H,

* quinoline H-3,4).

and 1.02 g (16%) of the polar 6-bromo isomer, melting point: 210-213°C.

R¢ = 0.22 (ethyl acetate)

MS (DCI, NH;) nv/z = 364 (M+H)*

'H-NMR (250 MHz. D,-DMSO) 8 = 1.85 (s, 3H, COCH,); 348(m, 2H, CH,N); 4.00
(dd, J = 6. 10 Hz, 1H, H4 trans); 4.36 (dd, J = 9, 10 Hz, 1H, H4 cis); 4.80 (m, 1H,
H-5). 7.8 (m, 2H, quinoline H-7.8); 8.21 (d, ] = 1 Hz, 1H, quinoline H-5); 8.27 (m,
1H, NHCO); 8.37 (s. 2H. quinoline H-3,4).

and 830 mg (13%) of a mixed fraction of the two isomers.

Example 36
(5S)-3-[5-(4-Methylpheny!)pyridin-2-y!]-5-acetyl-aminomethyl-oxazolidin-2-one -

CHsC

|!

LS

ln’ N/U\O
VNH),CH

&)

3

104 mg (0.09 mmol) of tetrakis(triphenylphosphine)palladium are added to a stirred
solution of 943 mg (3.00 mmol) of the compound from Example 27 and 530 mg (3.90
mmol) of 4-methylphenyl-boronic acid in 15.4 ml of THF and the mixture is heated
under reflux for 1 hour. Thereafter, 2.07 mi (4.14 mmol) of a 2 M Na,CQO, solution are
added and the mixture is heated under reflux for 30 hours. The mixture is then allowed
to cool, the solvent is evaporated off in vacuo and the residue is purified by
chromatography over 88 g of silica gel (ethyl acetate). Recrystallization from methanol
gives 582 mg (60%) of the title compound as colourless crystals.

Melting point: 186-188°C

R, = (.18 (ethyl acetate)

This Sheet Has Been R

Lanm (AN llfill




94 [err] 95 [err] 96 [err] ., Example
106 97 $eEtLEL T
(5S)-3-[5-(4-Piperi d| n-1-yl)- phenyl) pyridin-2-yl]-5-acet yl Saqg_rﬁ)_gbt Ryl <oxd:

zol i di n-2- one
MS (E) m/z = 325 (M)’

'H-NMR (200 MHz. D-DMSO) & = 1.85 (s, 3H, COCH;); 2.36 (s, 3H, CHy); 3.45 (m,
'2H, CH,N); 3.91 (dd, J = 7, 10 Hz, 1H, H+4 trans); 4.25 (dd, J = 10, 10 Hz, 1H, H4
cis); 4.77 (m, 1H, H-5); 7.30, 7.61 (AB, J,z = 9 Hz, 4H, tolyl-H); 8.15 (s, 2H,
5  pyridyl H-3.4); 8.28 (bt, J = 6 Hz. 1H, NHCOY); 8.68 (m, 1H, pyridyl H-6).

The compounds listed in Tables 6 and 7 are prepared analogously to the instructions of
Example 36: |

‘ Thns Shee
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[err] 0.37 M (1.26 mol ) of tetraisopropoxytitaniumis added to a,
stirred suspension of 340 ng (1.00 mvl) of the al dehyde fronvExaane A0 :
and 86 nmg (1.00 nmmol) of piperidine in 10 m of met hyl enew chl @ dé “aiid § he
m xture is stirred at roomtenperature for 1 hour, mhereupon a clear
solution forns. Thereafter, the solvent is evaporated off in vacuo, the
residue is dissolved in 2 m of et hanol, 44 ng (0.67 mmol) of sodium
cyanobor ohydri de are added and the m xture is stirred at roomtenperature
for 18 hours. The solvent is evaporated off in vacuo and the residue is
taken up in 40 mM of a mxture of ethyl acetate and water 1:1. The organic
phase is separated off, washed with 2 x 10 ml of water and 10 m of NaC
solution and dried over MgSg err]. Evaporation of the solvent and
chromat ography of the residue over 80 g of silica gel (mnethylene
chl oride: methanol 9:1) gives 187 ng (46% of the title conpound as
colourless crystals. Melting point: 154- Fe5Ferr+E= e 0 (nethyl ene
chl oride: methanol 9:1) Ms (FAB) mz = 404 (MH) ] [err]H—hNR (200 MHz,
Derr]-DMSO); [err] = 1.3 - 1.6 (m 6H, [err]); 1.84 (s, 3H COCH err]);
2.33 (m 4H, CHerr]N; 3.45 (m, 4HCH grr]N); 3.91 (dd, | = 8.10 N2, 1H
(

3
H4 trans); 4.25 (dd, | = 10, 10 Nerr], 1 .&=zH4 ¢is); 4.78 {m 9H, H5);
7.40, 7.68 (AB, I =9 Herr], aromatic ;=48 L3 (s} 2H, pyridyl H 3,4);
' 98 [err]

8.25 (m 1H, NHCO; 8.70 (m 1H pyridyl

MS
m'z
312

Meting | R, (Ethyl acetate)

8
(=
[ ["'n)
D= 22 |¢
/=0 .
P-4
(@] —
£ 12 o
4 > < <

. Table 6:

~
o
—
-
as Been Re‘laced

wanm R T

-
-
I3}
~



99 [err] Exanpl e 113 100 (5., . S
S) - 3-[5- (4- Hydr oxi m nonet hyl ) - phenyl ) - pyri di n-2-yl ] -5-acet yt-anrnomet hyt -2 :
.oxazol i di n-2-one HO [esr} 3.5.,¢775°0,83 ¢
m (4.00 mol) .of pyridine and 278 nmg- (4.00 mml) of

hydr oxyl am nehydrochl ori de are added to a stirred suspension of 340 ng
(1.00 mol) of the al dehyde from Exanple 40 in 15 m of ethanol and the

m xture is heated under reflux for 1 hour. The m xture is allowed to cool,
and 15 mM of water are added. The precipitate is separated off by
filtration, washed several tines with water and dried in vacuo over
Sicapent. 173 ng of the title conpound are obtained as col ourl ess crystals.
Melting point: 233-234C R[err] = 0.29 (methylene chloride: net hanol 9:1)

MS (FAB)
mz (VHH)

: <
3 : 2
g
: . : |
- 2 : |
g'ﬁ
—.- N o
gagg :2 2!
A_—
0 g B
@ @
Séﬁ@ R |

/\/CHO
7N
i
Z
CHO
CHO

38
39
40

-
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M5 (DCLl, NH[err]) mz = 355 (MtH)[err] [err]H NWR (250 NHZ, D[,e,rr]-DIVBO),;
[err] = 1.85 (s, 3H COCH err]); 3.46 (m 2H CH err]N); 3.92¢ '(.dd ‘L= 8y 1C

Hz, 1H, H4 trans); 4.27 (dd, | = 10, 10 Hz, 1H, H 4 cis)s, A Ag¢ (ﬁ]"}H,:_, »
H5);, 7.71, 7.79 (AB, | = 11"Hz, 4H arorratic H; 8.20 (m 2H pyri dyl
H3,4); 3,4); 8.26 (m 1H NHCO,; 8.72 (bs, 1H pyridyl H6). 101
[err] : 102 [err] . Exanpl e 118
103
— |
) )
g e
N -
€3 3

0.10

Melting | R; (Ettyl acetate)

point
O

1141 1'3' _ 29 221.5 0.11 354
H,C
154

Yield
(%o of
theory)

CH

-

Ex. No.

42

—
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(58) 3-[5-(4- Fornyl-phenyl) pyr|d|n 2-yl]-5-acetyl - anlnonethyl OvaO|IdIn 2
-one bi sul phite adduct [err] : " LR R A
N CH3 A stirred mxture of 232 ng (0.50 nmol) of the aLdéhyﬁé forrom T
Exanpl e 40 and 0.2 m of 39% strength aqueous NaHS{ err ] solution in 20 m”
of ethanol is heated under reflux. After cooling, the precipitate is
separated off by filtration, washed with ethanol and dried in vacuo over

Si capent 225 ng (98% of the title conmpound are obtained as col ourl ess
crystals. Melting point: >310C R err]= 0.29 (nethylene chloride: nmet hanol
9:1) M5 (FAB) mz = 420 (M[err] [err]HNVR (200 MHZ, Dierr]-DVBO); [err]

(.(
(!

=1.90 (s, 3H, COCHerr]); 3.48 (m 2H NCHerr]); 3.92 (dd, | =8, 10 Hz, 1H
H4 trans); 4.26 (dd, | = 10, 10 Hz, IH, H4 cis); 4.75 (m 1H HJ5); 5.01,
(d, I =5 Hz, 1H, CHO; 5.92 (d, 5 HZ, 1H CHOH); 7.57 (m 2H aromatic H);

8.18 (s, 2H, pyridyl H3,4); 8.30 (m 1H NHCO; 8.70, (s, 1H pyridyl

H 6) . 104 Exanple 119
(5S)3-3[5-((4-(- ar bonyl ) oxymet hyl ) - phenyl)
-pyridin- 2-yl]- P-one [err]

ar bonyl - phe
-acetyl - arfi nonet hyl

yl ) -am no
- oxfazol i di n-

MS (FAB)
vz (VEHEY'

: s
g | .
e <o S
EE
2 82|8 2
- B
. 3

-
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0.11 m (0.77 rrrml) of triethylamne and 61 ng (0.28 mmol) of n-butyl 4-

i socyanat obenzoate are added to a stirred solution ot 80¢ng.(G 25 «smpl’) of
the al cohol from Exanple 120 in 35 m of methylene ch| dride, Mherelpon:a
vol uni nous precipitate is formed. The mixture is subsequently stirfedat
roomtenperature for 1 hour and the precipitate is separated of f by
filtration, washed with 3 x 5 mM of nethylene chloride and dried under a
hi gh vacuum over Sicapent. 82 ng (77% of the title conpound are obtained
as colourless crystals. Melting point: 233-234C Rl err] = 0.43 (nethyl ene
chloride: methanol 9:1) Ms (DCl,) NHerr]) mz = 561 (MtH)[err] [err] H NWR

(200 MHZ, Dlerr]DVMBO); [err] =0.93 (t, | = 6.5 Hz, 3H, CHerr]); 1.40 (m
2H, CHerr]); 1.70 (m 2H, CH err]), 1.82 (s, 3H, COCHerr]); 3.46 (m 2H,
CHerr]N; 3.92 (dd, | 8, 10 Hz, 1H, H3 trans); 4.25 (m 3H 4 cis,

CH err]0CO; 475(m lH H—5) 525(2 2H CH[err]O) 7.55, 7.61, 7.77,
7.90 (AB, | 10 Hz== =Pl < el 3 4) 8. 28
(m 1H NHCO); 8. %3 (s, yrldyl

105 [err] [grr]

He),.1023 ds, 1H NHCOO) .

oD

g 3
5 %0 o
ﬁ' S =
g?
2320 |8 2
25 B
22 E|e =
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Exanpl e 127 107

(5S) - 3- [ 5- (4- Di met hoxyphosphor yl am no- et hyl ) - phenyl }*- pyrgdeaz yl} -5~

acet yl am nomet hyl - oxazol i di n- 2- one o derrn]eer g .l
stirred solution of 310 ng (0.85 mmvl) of the azide fron1Exaane 52 h 1.5
m of di methoxynethane is heated to 70[err]C and 0.12 m (1.02 mmol) of
trimethyl phosphite is slowy added dropw se (evolution of gas!).
Thereafter, the mxture is stirred at 70[err]C for 2 hours, allowed to cool
and poured into 30 m of ethyl acetate. water 1:1. The organic phase is
separated off and dried over MgS err]. Evaporation of the solvent and
chromat ography of the residue over 15 g of silica gel (nethylene

chl ori de: net hanol 97:3) gives 213 ng (56% of the title conpound as
colourless crystals. Melting point: 131-132[err]C Rlerr]= 0.28 (Methyl ene

chl ori de: met hanol 9:1) | 108 [err]
g E
g s
28 |8 |F 5
s S 2 =
-4 = S =
R _
R 2 2
- \
7\
g._— g
a W
i 2
e T e
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109 [err] Exanpl e 132 (58) 3- [5 (4 thhyl 1
H-tetrazol - 5-yl -thionethyl)-phenyl)-pyridin-2-yl]-5- ¢ .
acet yl am nomet hyl - oxazol i di n- 2- one [err] .

L4
U L e -
L ﬁd L [ 4 - -
L L} “ v L] -
L] - v - L)
vew wu 5 wew v

L
v
U
-

gk
X3

N
€ 3
g . )
1 S s
pP
EEG e S
S RE|IR ®
25 B
’I;&'gé % %

W
™ oﬂ

a 6 5
5
s K -
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0.05 m (0.32 mmol) of triethylamne and 36 ng (0.31 mml) of

1-methyl tetrazol e-5- thiol are added to a sol ution ofe 1224y GQ 29«dmpl.) of
the nesylate fromExanple 121 in 2 m of acetonitrile a:nd"the it uy e- 1S
stirred at room tenperature for 1 hour. Thereafter, f’g“6f ¥ili‘ca" ger‘is
added, the solvent is evaporated off in vacuo and the residue is purified
by chromat ography over 10 g of silica gel (ethyl acetate). 72 mg (579 of
the title conpound are obtained as col ourless crystals. Melting point:
154-155[err]C Rlerr] = 0.10 (ethyl acetate) Ms (DCl, NHerr]) mz = 440
(MtH)[err] [err]HNWVR (300 MHz, Dierr]-DVsO; [err] = 1.85 (s, 3H,

CoCH err]); 3.45 (m 2H, CHerr]N); 3.89 (s, 3H NCHerr]); 3.91 (m 1H,

H4 trans); 4.26 (dd, I. 10, 10 Hz, 1H, H4 cis); 4.58 (s, 2H, CHerr]);
4.77 (m 1H, H5); 7.50, 7.68 (AB, 1=9 Hz .4 Harom: 8.16 (s, 2H, pyridyl
H3,4); 8.25 (m 1H NHCO); 8.70 (s, ) [err]
112 [err] '
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113 [err] Exanmpl e 137 : 114
(5S) - 3-[ 6- (Hydroxynet hyl ) - pyri di n-2-yl ] - 5- acet yl - ani pogethy(:gxazofki di'n- 2- 0
ne [err] 18.50 m (131.00 nmol) :of: tirisfi~pror acetic
anhydride are added to a stirred solution, cooled to U[efT]C of 580g
(21.88 nmmol ) of the N-oxide fromExanple 138 in 50 ml of anhydrous DVF in
the course of 6 mnutes. Thereafter, the cooling bath is renpved and the

m xture is subsequently stirred at roomtenperature for 1 hour. The
‘reaction m xture is then stirred into 130 m of ice-cold saturated
Na[err]CJ err] solution and the mxture is stirred thoroughly for 1 hour,
during which it is allowed to warmto roomtenperature. The aqueous phase
is extracted with 50 ml of ethyl acetate (8x) and with

Melting
point
O
232
Foam
208
235

Ry (Ethyl
i acetate)
0.23
0.25
0.54
0.16

Yield

(% of theory)

47

o
CHO
CF,
55

CF;

55
56

~
vy
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50 m of methylene chloride (5x) and the conbi ned extracts are dried over
MySQ err]. Evaporation of the solvent in vacuo and chr orr&t-ogj’a hy "&@f .the
resi due over 100 g of silica gel (methylene chloride: meihanx)l 1) gi'ves
5.79 g (98% of the title conpound as pale yellow crystals: el t nY*poi nt :
138[err]C R err]= 0.26 (nethylene chloride: methanol 9:1) M5 (DCl,

NH err])mz = 266 (MtH)[err] [err]H NVR (200 WMHz, Dierr]-DVBO; [err]=1 .84
(s, 3HCOCH3); 3.43 (m 2, CHerr]N); 3.82 (dd, 1=8, 10 Hz, 1H H4 tran s)
4.20 (dd I = 10, 20, 1H, H4 cis); 4.50 (d, | =6 Hz, 2H, CHerr]OH); 4.72
(m 1H, H5); 5.42 (t, | =6 Hz, 1H, CHerr]OH; 7.21 (d, | = 8 Hz, 1H
pyridyl-H); 7.90 (m 2H, pyridyl-H); 8.25 (bt, | =7 Hz, 1H NHCO.
Patent Caim 115 1. Het er oaryl - oxazol i di nones of the
general formula (| rr] ' in which
Rlerr] representsjazi y or represeffits a group of the fornula
-Rerr], ] or -NRerff] Rlerr],
wherein tes strai ghtl-chain or branched acyl
having up to 8 ca ons or a hygroxyl -protective group,
~denot es straight- [ | &yl havingjlup to 4 carbon
_ 2
E -E o o~
g9 |8 8
g
=
S & |z 2
& 3 T
+
£
2
i
N
8
g
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atons or phenyl, which is optionally substituted by stralght chain

or branched al kyl having.-up to 4 carbon atons, ¢ ool ¢{enﬁ]‘and
Rlerr] are identical or different and - : 8 '%ytloaTkyI
having 3 to 6 carbon atoms, hydrogen, phenyl or oo e
strai ght-chai n ofxdmpleé@ed al kyl having up to 8 carbon atons or

Rierr] | denot ee. dSFata GPkrnsphenybpygi2yy1l--acetylaminomeliyf-oxzofidin 2-

((((

wherein 11&ne Rlerr] denotes cycloal kyl having 3 to 6
carbon atons, straight- chain or branched al kyl having
up to 8 carbon atons, , phenyl or hydrogen, D

represents a 6-nenbered aromati c heterocyclic radical which has at |east
one nitrogen atom and i

s bgnded directly via a carbon atom or
represents a bi- or tri Ic aromatic radical which has at | east one
nitrogen-containing rimnmg d djrectly via a carbon atomand is in
epr%segﬁi [err]-carbolin-3-yl, or represents
6 menbered ring, mherein the cyclic

each case 6-nmenbered,
“indolizinyl bonded diy

radicals are optionally substltuted Oin each case up to 3 tinmes in an

I dentical or different manner by car NH halogen cyano, mercapto,
fornyl, trifluoronethyl, nitro, straight-cChai EH, branched al koxy,

al koxycar bonyl, alkylthio or acyl having in edch case up to 6 carbon
atons or by straight-chain or branched al kyl having up to 6 carbon
atons, which can in turn be substituted by hydroxyl; by straight- chain
or branched al koxy or acyl having up to 5 carbon atons or by a group of
the formula -NR[err]Rerr], mhereln

5 8 mg (0.20 mmol) of sodium borohydride are added to a stirred solution, cooled to
0°C, of 88 mg (0.26 mmol) of the compound from Example 38 in 3 ml of methanol,
and the mixture is stirred at 0°C for 4 hours. The solvent is evaporated off in vacuo
and the residue is purified by chromatography over 9 g of silica gel (ethyl acetate).
25 mg (27%) of the title compound are obtained as colourless crystals.

10  Melting point: from 85°C decomposition
Ry = 0.06 (ethyl acetate)
MS (DCI. NH;) m/z = 342 (M+H)"
-NMR (250 MHz, D-DMSO) & = 1.86 (s, 3H, COCHy); 3.46 (m, 2H, CH;N); 4.02
(dd, J = 8, 10 Hz, 1}, H+4 trans); 4.28 (dd, J = 10, 10 Hz, 1H, H4 cis); 440 (d, ] =
15 6 Hz 2H, CH,0); 4.76 (m, 1H, H-5): 5.21 , 1H, OH); 7.3 - 7.6 (m, 4EL H aromatic);
891 (dd, J = 1.5 9 H. 1H, pyridyl H-4), 8.12 (d, ) =9 Hz, 1H, pyridyl H-3); 8.27 (m, '
1H, CONH); 8.40 (d. J = 1.5 Hz, 1H, pyridyl H-6).
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Rlerr] and Rlerr] are identical or different and denote
hydrogen, fornyl, straight-chain or branched al kyl oe “acyd vooed S
having in each case up to 4 carbon atoms, phenyl or cycl dal"k}!l":" A
having 3 to 6 carbon atgns, or together W|th the nitrogen atom® *** =~

forma 5- to 6-nExsmpledlsat ur at ed heterocyllc radi cal which

N S andl o 0 ant o U S AB by R oty dbtattrice

~including on a further nitrogen atom by phenyl pyrim dyl or
strai ght-chain or branched al kyl or acyl having in each case up

bﬂy)

to 3 carbon atons, 2 oo 117 the cyclic radicals
are optionally substitutegd byoup of the formula -NRlerr]Rerr],

wherein Rlerr] and R ery S‘ or different and have the
abovenenti oned neani ng rr] and Rl err and are identical to
or different fromthese, and/ ar cliie radi c¥H&lare optionally
substituted by (Cerr]-Cerr])-al kenyl phenyl Ayl or. by a 5- or

6- menbered saturated or unsaturated het erocyl f/c radical having up to 3
hetero atons fromthe series consisting of S,“N and/or 0, which are in turn
optionally subsituted by a group of the formula -CONRerr]Rerr],
-NR[err]Rerr], -NRerr]-SOerr]-Rerr], Rerr]Rerr]N-SJerr]-,
Rlerr]-S(Oferr]- Rerr]-N=CH or by the radical -CHOH)-SOerr]Rerr],

wherein — a denokgg) g R %iutfon of gectis hydrogen chloride in ether are added dropwise to a

5  stirred solution of 285 mg (1.00 mmol) of the compound from Example 29 in 5 ml of

' anhydrous dioxane. The mixture is subsequently stirred at room temperature for 30

minutes, 20 ml of ether are added, the mixture is stirred thoroughly and the precipitate

is separated off by filtration, The precipitate is dissolved in 30 ml of water and the

solution is forced through a "Millipore membrane” (0.2 p) and freeze dried. 300 mg

10 (93%) of the title compound are obtained as a colourless lyophilisate, and dried under
a high vacuum over NaOH.

H-NMR (300 MHz, D,0) 8 =2.02 (s, 3H, COCH;); 3.71 (m, 2H, CH,N); 4.15 (dd, J

= 10 Hz, 1H, H4 trans); 443 (dd, J = 10, 10 Hz, 1H, H4 cis); 5.02 (m, 1H, H-5);

8.07 (dd, J = 6, 9 Hz. 1H, quinoline H-3); 8.16 (d, J = 1 Hz, 1H, quinoline H-5); 8.23

15  (d, J=10Hgz 1H, quinoline H-8); 8.50 (dd, J=1, 10 Hz, 1, quinoline H-7); 9.05 (m,

2H, quinoline H-2, 4).
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Rlerr], Rerr], Rerr], R[err] and Rlerr] are identical or dlfferent and
denot e hydrogen, strai ght chain or branched al kyl haw ngvlgp~:t_@: T B

6 carbon atons, tolyl or phenyl, Rlerr] and Rerr]. ares |tietlt'1.cal OF~3

di fferent and have thi boverrentioned rreanl ngof* R[err]"'ah‘bl
Rlerr] and are i to or different from t hese, R err]
and Rlerr] are i hoal | L3 C 1 e aho .

meani ng of R3 an?g}%&?%ﬁ{iﬂ%@f@%ﬁﬁy lglgﬁ‘%? ?ﬁtﬁw&?@ M@Q%‘é iodide

118 Rfer] denot es hydroxyl, benzyloxy or a radical of the fornula

-NH NH2 - NH NR21R22 [err] wher ein

Rlerr] and Rerr] are i dent¥dal or different and denote hydr ogen or

strai ght-chain or branched gl kyl._having up to 4 carbon

atons, which can in turn sypbsiNY ut ed by phenyl or -

pyridyl, R err] denipf es y genjjor a sodi um i on, and/or in turn
are optionally substitute e 1 an I dentical or different manner
by carboxyl, hal ogen, cyano, nercapt rmy trifludronmethyl, nitro,
phenyl , stralght chain or branched al koxy; N oxxnarbonyl aIkyIthlo or
acyl haV|ng I n each case up to 6 carbon atons fr by stralght chain or

branched al kyl having up to 6 carbon atons, w@ch can in turn be
substituted by hydroxyl, azido, by straight-chain or branched

0.35 ml (5.05 mmol) of iodomethane is added to a stirred solution of 314 mg
5  (1.10 mmol) of the compound from Example 29 in 3 ml of anhydrous acetonitrile and
the mixture is stirred at room temperature for 2 hours, whereupon a pale precipitate
forms. 50 ml of ether are added, the mixture is stirred thoroughly for 10 minutes and
the precipitate is separated off by filtration, washed with 5 ml of ether and dried under
a high vacuum. 451 mg (96%) of the title compound are obtained as pale crystals.
10  Melting point: 196°C" with decomposition
R; = 0.06 (acetonitrile/water 4:1)
MS (FAB): 300 (M'. 100) free cation
H-NMR (D-DMSO. TMS): 94 (d. ] = 6Hz, 1H); 9.22 (d, ] =8 Hz 1H); 8.7 (dd, J
=12Hz, J=3 Hz, 1H); 856 (d. J =12 Hz, 1H); 825 - 84 (m, 2H); 8.15(dd, J =
15 8 Hz J=6Hz 1H): 4.8 - 4.95 (m. 1H), 4.62 (s, 3H); 4.33 (t, J = 10 Hz, 1H); 3.95
(dd, J = 10 Hz, J = 7 Hz, 1H); 3.45 - 3.57 (m. 2H); 1.83 (s, 3H).

The compounds listed in Table 8 are prepared as described for Example 62:
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al koxy or acyl having up to 5 carbon atons or by a group of the formla
-NR[err] Rerr], Rerr]-S, Rerr]-SJerr]O or Eerr}'v,fwheregn-“:
Rlerr] and R[err] have the abovenentioned neani ng of -Rfery | dﬁdJRLérrr and
are identical to or different fromthese, or dénote a radiCal of
t he formula -P((O (ORerr]) (ORerr]) or Rerr]-SOerr]-

wher ei n 119 _ Rlerr] and R err]
are identical or different and denote hydrogen or

straight-chain or branched al kyl having up to 3 carbon

atons and Rlerr] denotes nethyl, phenyl or tolyl, R err]
denotes a radical of the formula [err]

R [err] denotes straight-chain or branched al kyl having up to 3 carbon

0.06, TII (4:1)

THHéS:
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at ons, R err] denotes straight-chain or branched al koxycar bonyl
having up to 6 carbon atons or carboxyl "¢ 3 oled and/ or.
the cyclic radicals are optionally substituted by a rcadi cal:“af ‘thes *

formul a err] wherein 7 Tttt M | A

denot es a nunber Example and salts and N-oxides thereof.

o RS S RSl

represents a group of the fornmula -OR[err], -Csderr]Rerr] or
-NR[err]Rerr], wherein Rlerr] denotes
straight-chain or branched-gcyl having up to 6 carbon atons

or benzyl, I?Uarr] denotes straight-chain or branched al kyl

having up to 3 carbon at om phenyl or tolyl,

NH

-

CH,

o]

832 mg (3.85 mmol) of 80% strength n-chloroperbenzoic acid are added to a stirred

5  solution of 500 mg (1.75 mmol) of the compound from Example 29 in S ml of
methylene chloride and the mixture is stired at room temperature for 16 hours,

Thereafter, the reaction mixture is stirred into 20 ml of 10% strength aqueous Na,SO,

solution. The aqueous phase is separated off and evaporated in vacuo. 25 ml of toluene

and 1.5 g of silica gel are added and the mixture is evaporated again. The residue is

10  purified by chromatography over 50 g of silica gel (methylene chloride : methanol 4:1).

the product-containing fractions are combined, and 200 ml of ether are added. The

resulting precipitate is sepatated' off by filtration and dried under a high vacuum.
453 mg (86%) of the title compound are obtained as colourless crystals.
Melting point: 191°C: (decomposition)

15 R = 0.15 (methylenc chloride : methanol 9:1)
MS (FAB) mv/z = 302 (M+H)'

'H-NMR (300 MHz, D,-DMSO): & = 1.85 (s, 3H, COCH,); 3.50 (m, 2H, CH,N); 3.91

(dd, ] =7, 10 Hz, 1} H4 trans); 4.28 (dd, ] = 10,_ 10 Hz, 1H, B4 cis); 4.82 (m, 1H,
H-5); 7.3 - 7.5 (m, 211); 7.9 (m, 1H); 8.0 (s, 1H, quinoline H-5); 8.3 (m, 1H); 8.50 (m,
20  1H, quinoline H-2). '
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Rlerr] and Rlerr] are identical-or different and denote

cyclppropyl,.cyclopentyl,_cycloh henylvor oo . <.
strai ght-chain or branched'alkyl ““ “ rbOﬂ-q@php;“t“rt} .
but oxycar bonyl or benzyl oxycarbo " s v

(X3

Rlerr] or Rerr] iIMs gr oup of the fornula _COHR[err]

wher ei n R err] denot es cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl or strai ght-chain or
"branched al kyl havi ng H&hﬁﬂyﬁoﬁ@bﬁﬁiﬂoﬁsmegmal formula (I)

phenyl or hydrogen, represents cinnolinyl, pteridinyl,
acridi nyl, quinazolinyl, qU|noxaI|nyI naphthyridinyl,
phthalazinyl, qui nol yl, isoqui nolyl, pyridyl, pyrazi nyl ,

pyrimdinyl or pyridazinyl, wher@in the cyclic radicals are optionally
substituted in each case up to imes in an idenglcal or different manner
by car boxyl , @woNi ne, Ochlorine, broHne, iodine, cyano,

mer capt o, _____Lk€%R1 121 trifluoronethyl, fornyl
nitro, straight-chain or branched al , al koxycar bonyl, alkylthio or acyl
having in each case up to 4 carbon atois or by straight-chain or branched
al kyl having up to 4 carbon atons, which can in turn optionally be
substituted by hydroxxé,!ﬁé stralght chain or branched al koxy or acyl
having up to 4 carbon™at or by a group of the fornula -NR[err]R[err],
wher ein Rlerr] and Rlerr] are identical or different and denot e

hydrogen, fornyl, straight-chain or branched al kyl or ac
.y ) Sny gtepKSﬂmszun(>orhydn»qd orn%famnm:aé&nq;ofﬂu:ﬁxnnﬂa-cme,

O-SO,R? or -NR'R?,
wherein

R? denotes straight-chain or branched acyl having up to 8 carbon
atoms or a hydroxyl-protective group,

10 R? denotes straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl, which is optionally substituted by straight-chain
or branched alkyl having up to 4 carbon atoms,

R? and R® are identical or different and
cycloalkyl having 3 to 6 carbon atoms, hydrogen, phenyl or
15 straight-chain or branched alkyl having up to 8 carbon atoms or
an amino-protective group,

or

R* or R denotes a group of the formula -CO-R’,

heet Has Been Reﬂlaced
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having in each case ons, phenyl, cycl opropyl
cycl opentyl or cycl o Ium"mu“l mumr with the nit r'pggerr'atémf orri a”
nor phol i nyl, pyrrolidinyF, pigerdzi Ayl or piperidyl +ihgiwhi SRedr e ":

LA R

optionally substi t ut ed, includin VI a the free N funcfion, By phehyl ~
pyrimdyl, nethyl, ethyl or ace and/ or the cycl ic radicals are

optionally substituted by a gr oye eIy
wherein Rlerr] and Rl err] have tﬁeﬁ&% s}temen I one E[rr:gaénlls@%bc&J ﬂfmrs’rfu%ﬁlg
Rlerr] and are i denti cal t0cham0brfbxendtw dlkylnhavigs @p to Sageba atoms,

the cyclic radicals are optionally HV

(Clerr]-derr])-al kenyl phenyl , pheﬁﬁ eIy &%r thienyl, which in turn
are optional lgy substituted by a group of the formula - CONR[err]R[err]
-NR[err] Rerr], -NRerr]-SOerr]-Rerr], Rerr]Rerr]NSJerr]-,
Rerr]S(Oferr]-, R[erD]fepr%tscuWhmdadmatheﬁ'd(cﬁlje fadjoal whithehas)]at least

wher ei n

122 a denotes a nunber ogenpqgengtomapﬁ&srl'lpqnlxle@m Wm?‘] and
‘Rlerr] are identical or Q%ﬁr&e%h@”& B0%r tri clﬁe%ﬂadymfwﬁéﬂ%ﬁhﬁirféiﬂ Bne
pto t

or branched al kyl havi ng car on atons or pheny

Rlerr] and Rlerr] are i detrogenicontainiig tiage is viana darhoa atbmamb\lsannereaclmmase&
meani ng of Rlerr] andbl'ged;r] and are identical to or different from
t hese 10

or represents f-carbolin-3-yl, or represents indolizinyl bonded directly via
the 6-membered ring, wherein the cyclic radicals are optionally substituted
in each case up to 3 times in an identical or different manner by carboxyl,
halogen, cyano, mercapto, formyl, trifluoromethyl, nitro, straight-chain or
15 branched alkoxy, alkoxycarbonyl, alkylthio or acyl having in each case up
' to 6 carbon atoms or by straight-chain or branched alkyl having up to 6
carbon atoms, which can in tum be substituted by hydroxyl, by straight-
chain or branched alkoxy or acyl having up to 5 carbon atoms or by a
group of the formula -NR'R®,

'20 wherein

R” and R* are identical or different and denote hydrogen, straight-chain or
| branched alkyl having up to 4 carbon atoms or phenyl, or
together with the nitrogen atom form a 5- to 6-membered
saturated ‘heterocylic radical which optionally has a further
25 hetero atom from the series consisting of N, S and/or O and can
| in turn be optionally substituted, including on a further nitrogen
atom, by straight-chain or branched alkyl or acyl having up to
3 carbon atoms,

and/or the cyclic radicals are optionally substituted by a.group of the
30 formula -NR7R?,
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Rlerr] denotes hydroxyl, benZyl 6xy‘or"a ¥ adi cal of the f:brmﬂ‘a“ v oy

[err] wher ei n Rlerr] and Rlerr] are ident’i ¢al or *a fer ent
and denot e hydrogen or stWh‘ngﬁt- chain or branched al kyl
having up to 3 carbon atons, which can in turn be substituted
by phenyl or pyridyl, Rlerr] denotes hydrogen or a sodirumion

and/or in turn are optlonRThmiRﬁh&hdmtmhom&bmumdmvemeaabwénm«ﬂﬂang
di fferent manner by carboxyl, fluarine, hI Qri neL i;m ne,. I odi ne,

cyano, nercapto, trifluoronethyl © 1&) aﬁdtaf%l {9 or di from this,
or branched al koxy, alkoxycarbonyl, aIkyIthlo or acyl having in each
case up to 4 carbon atons or by strai ght chain or branched al kyl

having up to 4 carbon at cagl/orwhhehcyddio iradicals naee opubnallyt lebstltimd by (CGG)

135 up 1o 4 ?boﬁyaféﬂi'éﬂw&%ﬁ Db B B FomyTiem DR SRR o fsaturated

Ri[err]-S-, Rerr]-Sq errideroSlic radiclKaving up to 3 hetero atoms from the series cons1st1ng
of S, N and/or O, which are in turn optionally substituted by a group of the
formula |

-CO-NR'R", -NR"'R”, -NR"-SO,-R", RPR"N-SO,- or R"-§(0),,
10 wherein
a denotes a number 0, 1 or 2,

R%, R, R", R¥ and R are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or phenyl,

15 R'" and R™ are identical or different and have the abovementioned
meaning of R’ and R® and are identical to or different from this,

R* and R" are identical or different and have the abovementioned
meaning of R and are identical to or different from this,

and/or in turn are optionally substituted up to twice in an identical or
20 different manner by carboxyl, halogen, cyano, mercapto, formyl,
trifluoromethyl. nitro, phenyl, straight-chain or branched - alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 6 carbon atoms
or by straight-chain or branched alkyl having up to 6 carbon atoms, which

Le A 30522 - 86 -
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\Ig[/nerei n - dR[ err] and R[e(rjr] "ﬂlﬁﬂmw ﬂ [lt:conedt geanl ng of R[e‘rjr]aand
err] and are ' i de romthesess « ¢ r
radi cal of the formula -(P)" (0) ¢ ery OR[err]) .or Rfer’?:]:-Sq ar -,

wher ei n Rlerr] and Rlerr] are identical or differeht And“tlenote
hydr ogen, néAnhin twep be sybstituted by hydroxyl.e by | straight-chain narnt banched
phenyl or tolyl, R err |.a
[err] R err];lkﬁ(g'?%&?ﬁﬁ\ﬁﬂéﬁg ‘@h‘i‘?‘%"p%%ghm%w formula
124 Rl err] dNRERS strai ght-chain or branched al koxycar bonyl
havi ng up

5 wherein

R'™® and R" have the abovementioned meaning of R’ and R® and are
identical to or different from this,

and/or
the cyclic radicals are optionally substituted by a radical of the formula

o)

10

wherein
n denotes 4 number O, 1 or 2,
and salts and N-oxides thereof.

2. Heteroaryl-oxazolidinones according to Claim 1, in which

15 R' represemis azido or hydroxyl, or represents a group of the formula -OR?,
-OSO,R? or -NR'R’,

wherein

R?  denotes straight-chain or branched acyl having up to 6 carbon atoms
or benzyl,

2 R’ denotes straight-chain or branched alkyl having up to 3 carbon atoms,
phenyl or tolyl,

s “ﬁlsl’iilﬂfiiilﬁili"iﬁlil




to 5 carbon atoms or car boxm!l" muw ,muum and/ or . i the
cyclic radicals are optiona \ y. a radi £a ﬁfﬁ,hé, o 7T,
fornul a [err] _ *wherein « 2 §¢ s*3*ns -
denotes a nunber 0, 1 or and_salts apd N oxides ther€of.® *** *
Het er oar yl - oxazol i di nonesﬁa@é& ddencat o digterent; andyni ch Rl err]

f‘ag{ fo]n:‘ s azido Orosgg ?ﬁél[ eeﬂt?tercs'efoﬁﬂ?:gf Scjy&dw &clbity, W@hphenyl or

Rlerr] denotes straight-

c halsnalght-&raﬂﬂohbdmdweﬂl alhyl\/havmgmp t® 66catbonbstoms, tert-

at ons, R3 denotes t hyl , et hyl nyI ol R err]
~and Rlerr] are identical or roryeashenyl (‘i’!ibel‘?z}’_()7‘}'031'1C’)()'1}’E denot e cycl opropyl,
cycl opentyl, cycl ohexyl, hydrogen, phenyl or strai ght-chain or

branched al kyl having up to 5 carbon atons,

5

10

or
R* or R® denotes a group of the formula -CO-R®,

wherein

R*  denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
straight-chain or branched alkyl having up to 6 carbon atoms,
‘phenyl or hydrogen,

represents cinnolinyl, pteridinyl, acridinyl, quinazolinyl, quinoxalinyl,
naphthyridinyl, phthalazinyl, quinolyl, isoquinolyl, pyridyl, pyrazinyl,

~ pyrimidinyl or pyridazinyl, wherein the cyclic radicals are optionally

15

20

25

Le A 30522 - 88 -

substituted in each case up to 3 times in an identical or different manner by
by carboxyl. fluorine, chlorine, bromine, iodine, cyano, mercapto,
trifluoromethyl, formyl. nitro, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 4 carbon atoms
or by straight-chain or branched alkyl having up to 4 carbon atoms, which
can in tum optionally be substituted by hydroxyl, by straight-chain or
branched alkoxy or acyl having up to 4 carbon atoms or by a gfoup of the
formula -NR'R®, |

wherein

R’ and R*. are identical or different and denote hydrogen, straight-chain or
branched alkyl having up to 3 carbon atoms or phenyl, or
together with the nitrogen atom form a morpholinyl,
pyrrolidinyl, piperazinyl or piperidyl ring which are optionally
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or ”" ” Rl err] or R[errl denot es agroup of
the formula -CO R e ’Mi wher ei n R[err] .3, dei‘not‘és

cycl opropyl, cyclopentyl cycl e or straight- cha4 NI :"“‘ $ el or

-
ey e

branched aIkyI having up to 4 carbon atons hydro en_or

phenyl, D represents cinnol i nySubstiytedolng Mmby methyl, ethyl
‘pht hal azi nyl, qui nol yl, i soq{jy&g{ry\{ pyr| dyI pyrazinyl, pyrimdinyl or
pyri dazi nyl, wherein the cyc adicals are optionally substituted in

each case up to twice in an i dentical or different manner by car boxyl

fluorine, chlorine, bromn yano, for | f ororret
nitro, straight-chain or aB&Qh&‘FFeﬂy‘g‘c ragt%@x?e opfigpal B}/mgmq& @-Ké?ﬁl
in each case up to 4 car gs, ﬂ@g‘%’ %mQWOﬁﬁﬂl@quﬁt REhain or branched

al kyl having up to 4 carbon ato can in‘tdrn be optionally
substituted by hydroxyl, by straight-chain or "~ branched al koxy or acyl
having up to_4 carbon atog or by a group of the formul a
-NR[err]R[ertS] wh Rlerr] and Rlerr] are identical or
different and denote hydr ogen, fornyl, acetyl, met hyl or

cycl opropyl, _ : or, to ether W|ththe nitrogen atomforma

mor phol i nyl, pyrrolidinyR” and RY have thei ghavementjonedr mganieg iofyR’ and R® and ke

are opti onal | y substi tuted, yﬂquP@ﬁ"ordiﬁé&H%%gp“%a the free N function,

by nethyl, ethyl, phenyl, cetyl, and/ or the
cyclic radicals are optionally substituted by a group of the formul a

-NR[err]Rerr],

and/or

the cyclic radicals are optionally substituted by (C,-C,)-alkenylpheny,
10 phenyl, pyridyl or thienyl, which in tum are optionally substituted by a
' group of the formula

-CO-NR'RY, -NR''R", -NR®-SO,-R", R*R*N-SO,- or R"-S(0),-,
wherein
a  denotes a number 0, 1 or 2,
15 R% R', R'" R" and R'® are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 4

carbon atoms or phenyl,

R'" and R" are identical or different and have the abovementioned meaning
of R7 and R® and are identical to or different from this,

20 'R and R" are identical or different and have the abovementioned meaning
of R® and are identical to or different from this,
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126 wherein Rerr] and R[er " !H verrentloned nmeani ng of Rlerr]
and Rlerr] and are identical III I’ ﬂ""ﬂ”ﬁl@ﬂ! fromth;ese . 'Qﬂa/OF-E Lhe -
cyclic radicals are optionall®y $SubStitutsed enyl wi By s pftenyy | v~

pyridyl or thienyl, which are |n turn optlonally subsfltu e by a*“gr o ca(l)f

the formul a - CONR[err]R[err]aﬂ ONFIM?YR[O@H lyrsubstityted piptp twice B}/aﬂ

radi cal -CH(OH)-S err] - R[err n

“or different and denote hydrogen or nme ;hy &ﬁ%rp‘?&%% areg’ Iddﬁ%l

identical or different and hay mdhm?my&fﬂibfﬂ methyl, foerayl, nigro, henyl csﬁ-aightachﬁn

and R[err] and are identical to or d| fere ro hesy pa%y

hydroxyl , benzyl oxy or a radiofBranghed ma{EW]@JNIIP@rQT] gmeach

[err] wherein rﬁhﬁ@# ﬂrﬁ%ﬂf

and denote h)?drogen, %%['%?ﬁla é]}*}g%r e y?laaﬁ/n can In tur CB%(F%R&‘

substituted by phenyl or having up toptyrcatbph atoms,Rjwhich] cateimttam by doptipaally

or a sodiumion, substituted by hydroxyl, by straight-chain or branched alkoxy o acyl
having up to 4 carbon atoms or by a group of the formula -NR'*R",

wherein
10 R" and R" have the abovementioned meaning of R’ and R® and are
identical or different from this,

and/or the cyclic radicals are optionally substituted by a radical of the
formula

o

15 " wherein
n denbt&s_a number 0, 1 or 2, |
and salts and N-oxides thereof.
| 3. Heteroaryl-oxazolidinones according to Claim 1, in which

R' represents azido or hydroxyl, or represents a group of the formula -OR?,
20 -OSO,R? or -NR'R’,
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and/or are in turn optionally substitutedup—to—tw-—ee in an identical or

di fferent manner by carboxyl, fl uor la @yl o]y né,e:i:ot‘di nes¢ cCyano,
127 formyl, trifluoronethyl, nit rJ’"mHMIlmlHligﬂmﬁt -chain presbr gnchdd

al koxy, al koxycarbonyl or acyl having icn €ac p°td&°4 *¢ar Bon**at ons or
by straight-chain or br arvhesan g kyl having up to 4 carbon atons, which can
in turn be substituted by hydroxyl, azido, by straight-chain or branched

al koxy or acyl having up to 4 carbon atons or by a group of the fornula
NRlerr]Rlerr], R err]-S- R’R [denotes Sdight+chén op branched soyl having up €5 6icarbon atoms,
Rlerr] and R err] have the abovenentioned neaning of R err] and R err] and

are . I dentical to or different fromthese, or denote a radical of the
formul a -P(O (OCHygrr < ]- wherein
Rl err] denotes nethyl, p%ny}&%&rt&‘{o y ,[’ a@%ﬂeebﬁs&hgyrlfot es a radical of the
formul a [err]

R* and R* are identical or different and .

5 denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or
straight-chain or branched alkyl having up to 5 carbon atoms,
or

R* or R* denotes agroup of the formula -CO-RS,

wherein
10 R® denotes cyclopropyl, cyclopentyl, cyclohexyl or straight-chain or
branched alkyl having up to 4 carbon atoms, hydrogen or
phenyl.

D represents cinnolinyl, quinoxalinyl, naphthyridinyi, phthalazinyl, quinolyl,
isoquinolyl, pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl, wherein the
15 cyclic radicals are optionally substituted in each case up to twice in an
' identical or different manner by carboxyl, fluorine, chlorine, bromine,
iodine. cyano, formyl, trifluoromethyl, nitro, straight-chain or branched
alkoxy, alkoxycarbony! or acyl having in each case up to 4 carbon atoms
or by straight-chain or branched alkyl having up to 4 carbon atoms, which
20 can in tum be optionally substituted by hydroxyl, by straight-chain or
branched alkoxy or acyl having up to 4 carbon atoms or by a group of the

formula -NR'R®,

wherein

-

—
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?[Zgrr] denotes g[efawi Sg%‘tlmgmmg“umu“'n or brqncheé a‘1"kéxyca:r bonyl

having up to 4 * arboft afons Yy segnd/ ~or~~

the cyclic radicals are gptionally, substituted by a rad| “&41*0f *t he*f ormul a
[err] Y Rp q@rehldentlcal or different and denpte hydrogen ormethyhunber

f h _
%et érggrsl oxazol i di ﬁgﬁezagzco% mgﬁal nsgé??%nhﬁ’?&gra F‘Hﬁ%l yl, E’Ygﬁl‘dmyl

preparation of nmedicanents. piperazinyl or piperidyl ring, which are optionally substituted,
including via the free N function, by methyl, ethyl, or acetyl,

5 - and/or are optionally substituted by a group of the formula -NR”R?,
wherein

R” and R® have the abovementioned meaning of R’ and R® and are
identical to or different from this,

- and/or

10 the cyclic radicals are optionally substituted by 2-phenylvinyl, phenyl,
pyridyl or thienyl, which are in tumn optionally substituted by a group of
the formula -CO-NR’R' or -NR''R",

wherein
R® and R are identical or different and denote hydrogen or methyl,

15 R'! and R“ are identical or different and have the abovementioned meaning
of R? and R® and are identical to or different from this,

and/or are in turn optionally substituted up to twice in an identical or
different manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano,
formyl, trifluoromethyl, nitro, phenyl, straight-chain or branched alkoxy,
20 alkoxycarbonyl or abyl having in each case up to 4 carbon atoms or by
straight-chain or branched alkyl having up to 4 carbon atoms, which can in
turn be optionally substituted by hydroxyl, by straight-chain or branched
alkoxy or acy! having up to 4 carbon atoms or by a group of the formula,
NRISRI'-)
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Medi cament s conpri si ng heteroaryl -oxazol i di nones according to CI ai s
3.
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R and R have the abovementioned meaning of R’ and R® and are
identical to or different from this,

5 _ : and/or the cyclic radicals are optionally substituted by a radical of the
formula '

0]

wherein
n denotes a number 0, 1 or 2,
10 and salts and N-oxides thereof,

4. Use of the heteroaryl-oxazolidinones according to Claims 1-3 for the
preparation of medicaments.

5. Medicaments comprising heteroaryl-oxazolidinones according to Claims 1-3.
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