Substituted quinolones Il The invention relates to substituted
qui nol ones and to nethods for their preparation as well as to
their use for the production of nedicanments for the treatnent
and/ or prophylaxis of diseases, especially for use as
antiviral agents, particularly against cytonegal oviruses. WO
00/ 040561 and US 4, 959, 363 descri be qui nol ones having activity
agai nst viruses of the herpes famly. EP-A 612731 descri bes
gui nol ones as antiviral agents, particularly against HV. WO
02/ 009758, WD 02/085886 and WD 03/050107 clai m quinol ones as
br oad- spectrum anti biotics. WD 97/004775 and WO 97/ 004779
descri be qui nol ones as inhibitors of PDE4 and TNFa, anong
others for the treatnment of inflanmmtory di seases, H 'V and
HCW. EP-A 276700 descri bes 8-cyanoqui nol ones as antibiotics.
WO 02/ 026713 descri bes qui nol ones as antiparasitic conpounds.
On the nmarket there are structurally different agents having
antiviral activity whose breadth of application is severely
restricted owing to a pronounced side-effect profile and a
possi bl e devel opnent of resistance. New agents for better and
nore effective therapy are therefore desirable. 2 One object
of the present invention is therefore to provide new conpounds
with equal or inproved antiviral activity for the treatnent of
viral infectious diseases in humans and aninmals. Surprisingly
it has been found that the substituted qui nol ones described in
the present invention have antiviral activity. The invention
relates to conmpounds of fornula OO 7

Substituted quinolones III

The invention relates to substituted quinolones and to methods for their preparation

as well as to their use for the production of medicaments for the treatment and/or

prophylaxis of diseases, especially for use as antiviral agents, particulatly against

cytomegaloviruses.

WO 00/040561 and US 4,959,363 describe quinolones having activity against viruses
of the herpes family. EP-A 612731 describes quinolones as antiviral agents,
particularly against HIV. WO 02/009758, WO 02/085886 and WO 03/050107 claim
quinolones as broad-spectrum antibiotics. WO 97/004775 and WO 97/004779

describe quinolones as inhibitors of PDE4 and TNFa, among others for the treatment

of inflammatory diseases, HIV and HCMV. EP-A 276700 describes 8-cyanoquinolones

as antibiotics. WO 02/026713 describes quinolones as antiparasitic compounds.

On the market there are structurally different agents having antiviral activity whose

breadth of application is severely restricted owing to a pronounced side-effect profile

and a possible development of resistance. New agents for better and more effective

therapy are therefore desirable.



RR Ne(l), HRRIONRS R RO in which R represents

hydr ogen, fluorine, chlorine or trifluoronmethyl, R3 represents
hal ogen, hydroxy, d -C -al koxy, cyano, trifluoronmethyl, nono-

fl uor onet hoxy, difluoronethoxy, trifluoronmethoxy or ethynyl, R4
represents C, -C6-al kyl or C3-C6-cycl oal kyl, whereby al kyl can
be substituted with 1 to 3 substituents, whereby the
substituents are selected i ndependent |y of one another fromthe

(ri Db E’mitoigbe Tt ToRettin b ersifeiBcrabid, hew corapounds with

@Eﬁﬂ réwed Grtplitay |aa_ml['50forQ§e CRmabrhkyd 60URAMNeRds @Rrases in
CG al koxycar onyl and 3 whereby cycl oal kyl can be substituted

wi t hhumggs and Eﬂ%‘ﬁ-’tuents whereby the substituents are

sel ected i ndependently of one another fromthe group

consi sting of hal ogen, hydroxy, am no, cyano, trifluoronel hyl,
hydrsmpnsmﬁr yornkhs basn ribesarthenyhe sstietredl Jquinoléaesc&eaﬂxﬂf@% the
C -C6-al kyl'arnino, C -C6- alkyl carbonyl and

G - e IRYRIaBORaE angiviral activity.

The invention relates to compounds of formula

IZ

in which

R! represents hydrogen, fluorine, chlorine or trifluoromethyl,

R? represents halogen, hydroxy, C,-Cs-alkoxy, cyano, txifluoromethyl, mono-
fluoromethoxy, difluoromethoxy, trifluoromethoxy or ethynyl,

R* represents Ci-Ce-alkyl or Cs-Ce-cycloalkyl,

whereby alkyl can be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the group con-
sisting of halogen, hydroxy, amino, cyano, trifluoromethyl, hydroxycarbonyl,
aminocarbonyl, C;-Ce-alkoxy, Ci.Cs-alkylamino, C;-Cs-alkylcarbonyl and Cy-
Cs-alkoxycarbonyl,

and



R and R4, together with the atons to which they are attached,
forma ring through a group of fornmula | # O CH3 whereby .

is the linkage site to the carbon atom and It is the |inkage
site to the nitrogen atom R and R6 independently of one

anot her represent hal ogen, hydroxy, cyano, tri- fluoronethyl,
nonof | uor onet hoxy, difl uoronethoxy, trifluoronethoxy, C, -

C3-al kyl or Cl-C3-al koxy, and R represents hydrogen, hal ogen,
hydr oxy, cyano, trifluoronethyl, nonofluoro- nethoxy,

di f | uor omethieeby, cyclaatiyli cam et substituted with- ht«ﬁlsubstmenmwhhﬂebxyhe

or Rar nts, tr | uor tho and R7 an represent
hydrogen %é%ue@p? {LCSE% ?%aegeaéyq% r?EI qhe Rirogney ﬁ the gtoup
consisting of halogen, hydroxy, amino, cyano, trifluoromethyl, hydroxy-
carbonyl, aminocarbonyl, C;-Cs-alkyl, C;-Cs-alkoxy, Ci-Ce-alkylamino, Ci-Cs-
alkylcarbonyl and C;-Cs-alkoxycarbonyl,

or

R* and R*, together with the atoms to which they are attached, form a ring through a

group of formula

* #
S
CH

s
whereby .
* is the linkage site to the carbon atom,
and
# is the linkage site to the nitrogen atom,
R’ and R® independently of one another represent halogen, hydroxy, cyano, tri-

fluoromethyl, monofluoromethoxy, difluoromethoxy, trifluoromethoxy, Ci-
Ca-alkyl or C;-Cs-alkoxy,

-

and

R*"  represents hydrogen, halogen, hydroxy, cyano, trifluoromethyl, monofluoro-
methoxy, difluoromethoxy, trifluoromethoxy, Ci-Cs-alkyl or C,-C;-alkoxy,



o0 4R or Il RgHOY whereby T is the linkage site to the
carbon atom Rz is attached at position 3 or 4 and represents
hydr oxy, hydroxy- carbonyl, am nocarbonyl, G -C4-alkyl,

Cl- C4- al koxycarbonyl, Ca- C6-cycl oal kyl ami nocaxbonyl or
optional |y hydroxy-substituted C 4C6-alkylam nocarbonyl,
whereby al kyl is substituted with a substituent, whereby the
substituent is selected fromthe group consisting of hydroxy,
hydr oxycar bonyl , am nocar bonyl, C -C4-al koxycarbonyl and 2-
oxopYfrolidin-1-yl, 5 Rs and R6 independently of one anot her
are attached at position 3, 4 or 5 and i ndependently of one
anot her represent hydrogen, hydroxy, nethyl, or ethyl, and Y
r epr ®8ent sepaesertshyifleosmethogyor an oxygen atom and their
salts, their solvates and the solvates of their salts.
Conmpounds of the invention are the conpounds of formula (1) and
(Ia)a d their salts, solvates and solvates of the salts; and
al so e conpounds specified below as exenplary enbodi nent (s)
and enconpassed by formula (1) and (la), and their salts,

R’and R® represent hydrogen,

R®  represents a group of formula

/ L 4
N \N/
Q or HN /l
) H >—Y
© o
whereby
* is the linkage site to the carbon atom,

R? is attached at position 3 or 4 and represents hydroxy, hydroxy—
carbonyl, aminocarbonyl, C,-Cs-alkyl, C;-Cs-alkoxycarbonyl, Cs-
Ce-cycloalkylaminocarbonyl or optionally hydroxy-substituted
Ci-Cs-alkylaminocarbonyl,

whereby alkyl is substituted with a substituent, whereby the
substituent is selected from the group consisting of hydroxy,
hydroxycarbonyl, aminocarbonyl, C;-Cs-alkoxycarbonyl and 2-
oxopyrrolidin-1-yl,



sol vates and solvates of the salts, insofar as the conpounds
ment i oned bel ow and enconpassed by fornula (1) and (la) are
‘not already salts, solvates and solvates of the salts. The
conpounds of the invention may, depending on their structure,
exist in stereo- isoneric fornms (egantioners, diastereorers).
The invention accordingly relates to the enantioners or

di astereoners and their respective m xtures. From such m xtures
of enantioners and/qr di astere s it is possible to jsol ate

the stereoi somr PBQ?‘I B‘éieBe’é {Yl Qf RaK; another ge;@ﬁi@ﬁp,eq,@g,posxtion 3,

VWere the corrpoundS40(§r § hadi i@)\d@ﬁ&id&gﬂgadglcfﬁgf %@r Eﬂ:ﬂ&s‘&ﬂ?ﬁ rogen,

forns, the present invention i t omer
forms. Salts prefer hgdioyy meHeylpergthgles of the present

I nvention are physiologically accep- table salts of the
conpounds of the invention. Al so enbraced, however, are salts
whi ch, though ggh thensel ves suitable for pharnmaceuti cal
applications, can never- theless be used, for exanple, for

i solating or purifying the conpounds of the in- vention. 6
Physi ol ogi cal | y acceptable salts of the conpounds of the

i nvention incl dde affRIESCRiA Mediy1eng §roup pr Al QEYEED aleMs,
carboxylic acids and sulfonic acids, for exanple salts of
hydrochl ori ¢ acid, hydrobrornic acid, sul furic acid, phosphoric
aci d,andwhieiraaks théiosolvates and tlkd stdveresdifthnircalasi d,

t ol uenesul foni c acid, benzenesul fonic acid,

napht hal enedi sul foni ¢ add, acetic add, trifluoroacetic acid,

pr opi @?}hﬁaﬁ‘ﬁdsdcf tﬂdé‘ﬁ'fv‘efxtlaﬁi e @Q:B@ﬂbgﬁnasc bf! fomléc(l)acﬁi.cp(la)cﬁﬁd ieir

aci d, ric acl el c aci enzol .

Physw@ltagpod:@nwuat salpatablof thalsalss; ehdtalse thenpooropoisndsf spehiéied below as

| nvenetjgegl lﬁ'yse?nﬂo'?:ﬁln%gg(s)sgx&& %ncompassed by formula (I) and (Ia), and their salts,
solvates and solvates of the salts, insofar as the compounds mentioned below and
encompassed by formula (I) and (Ia) are not already salts, solvates and solvates of the

salts.

The compounds of the invention may, depending on their structure, exist in stereo-
isomeric forms (enantiomers, diastereomers). The invention accordingly relates to
the enantiomers or diastereomers and their respective mixtures. From such mixtures
of enantiomers and/or diastereomers it is possible to isolate the stereoisomerically

pure constituents, in a known way.

Where the compounds of the invention can occur in tautomeric forms, the present

. invention includes all of the tautomeric forms.

Salts preferred for the purposes of the present invention are physiclogically accep-
table salts of the compounds of the invention. Also embraced, however, are salts
which, though not themselves suitable for pharmaceutical applications, can never-
theless be used, for example, for isolating or purifying the compounds of the in-

vention.



of usual bases, such as, by way of exanple and preferably,

al kali nmetal salts (e.g. sodiumand potassiumsalts), alkaline
earth metal salts (e.g. calciumand nagnesium salts) and
amoni um salts derived from ammoni a or organic am nes having 1
to 16 carbon atons, such as, by gay of exanple and preferably,
et hyl am ne, diethylamne, tiethylam ne, ethyldiisopropylam ne,
rnonoethanolanine di et hanol am ne, triethanol am ne,
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t he 1 nventl on to those forms of e conpounds o
i nveft i lyrdrathilotici rckb! inydoebrontai dci atselfﬁm mamdcormioeghmrﬁrr oagjt,

coor di nat o th ,solvent Iec S S are,a,s
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wi t mcvmtﬂphtﬂﬂenmﬁﬁmc ial md?rucle@@ akld, tthighofas&i@AE@NFFopidnic acid,
the invention- The term

prodru s of the conpounds o

'pr dmﬂ%’g@d dAt e add ceqatic apiduritic afidcimagismsid, ealeigagicdhand benzoic
bioh@ gf cally active or inactive but during their time of
residence in the body are converted into conpounds of the

i nvention (by netabolismor hydrolysis, for exanple). For the
purposes of the present invention the substituents have the

f ol IT8usiolpBicAlly AC ﬂ@tablﬁ eSS ok Bieciompannds (pé it invention glyg inclyde sales
and ofaﬁslﬁalt)%@s, ﬁckyis, | k?/* K Haf h%hﬁxﬁnﬂ?&er e}gyil‘tﬁiz nﬁﬂw salts (e.g.

al koxycar ort and am noc onyl™ repr near or
br arsotisan ah# ypotassikine sdltshsalkdling eantininetal saltsoleqy, cplciaire anb|magnesiom

ferabl on atons. b xanpl d
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t er teabbtirydtonts; such as, by way of example and preferably, ethylamine, diethylamine,
triethylamine, ethyldiisopropylamine, monoethanolamine, diethanolamine,

triethanolamine, dicyclohexylamine, dimethylaminoethanol, procaine, dibenzyl-
amine, N-methylmorpholine, arginine, lysine, ethylenediamine, N-methylpiperidine
and choline,

Solvates, for the purposes of the invention, refer to those forms of the compounds of
the invention which in solid or liquid state form a complex through coordination
with solvent molecules. Hydrates are a specific form of the solvates, in which the

coordination takes place with water.

The present invention further also extends to prodrugs of the compounds of the
invention. The term "prodrugs” encompasses compounds which themselves may be
biologically active or inactive but during their time of residence in the body are
converted into compounds of the invention (by metabolism or hydrolysis, for

example).

For the purposes of the present invention the substituents have the following

meaning, unless specified otherwise.



pentyl and n-hexyl. AAl giy by way of exanple and preferably
represents nethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
tart-but oxy, n-pentoxy and n-hexoxy. Al kylam no represents an
al kyl am no radi cal having one or two al kyl substituents

(sel ected i ndependently of one anotper) by way of exanple and
preferably meth- ylamno, ethylam no, n-propylam no,

I sopropyl am no, n-butylam no, tert butyl - am no,

n- pentylﬁn1no n- hexylaglno NN-dlnethyIan1no NN- det hyl am no,

N- et AWKVINpense [ay = 3 ]YD: ) nglkm'cycaIb—
N Y S pep—

N-n- hépaying\t fthdnﬂréf@Ftan’y 1Gio- Famprk pleletably T epReEABbA alérhs, by way of
exanpl e a nonoal kyl - am no_radi cal havi n? 1 to 3 carbon atons

or a &xampla and rmeﬁeaﬁmlxeaneqhabl #hyh n-propyl, clseprepyhtwhitybeferthutyl n-

substife Fﬁ %tWar bonyl by way of exanple and preferably
repr egen S ace and propanoyl. Al koxvcarbonyl by way of
exanpl e and preferably represents nethoxycarbonyl, eth-

oxycarhonyl, n- propoxycarbonyl | SO ropoxycarbonyl

n- but dhkesg bw WAy o t%ﬁafnmataélﬁaypreaea%% RERTESERT It RAXTG: £EIBHy In-RERROXY,
h I
n- hex Qe ahdiaT ﬁsﬂmoﬁg dt%?%gﬁ{&g ﬁamg%)maqpﬁ s an

al kyl am nocar bonyl or two f kyl
substituents (sel ected |ndependently of one another), by way of

g?ﬁg}) MQ&E}SB&%&%%%' %ng%y[hyl e noc %gfrl%lg one or two alkyl substituents
i sopr Méc@é& H'Rﬁ?&}i?@?ﬂy’ of EﬁE aBHHVeer’Fg Esﬁ'bp‘éﬂi(xlnﬁle and preferably meth-

n- pent | am nocar bonyl ;” n-h am n onyl
ekl y| ZMmigearbaminN-Tdprapy rmntpnomropmmmnw atmvlammo tert-butyl-

ﬁf Qggﬁgégrgﬁ?@%ﬁllﬂ? h@%&)ﬁﬂh@o& nmﬁ%ﬁl ﬁ{ﬁﬂﬁﬁl%r, tﬁ@,’i@lcﬁxﬁ.‘thylaumno, N-
N- et teythy! NN-metbhylyingme) | Niameth la - probly faerih b uN i opkb pyd t Nplmropylamino, N-
methyll-N-n-butylamino, N-tert-butyl-N-methylamino, N-ethyl-N-n-pentylamino and
N-n-hexyl-N-methylamino. C;-C;-Alkylamino represents for example a monoalkyl-
amino radical having 1 to 3 carbon atoms or a dialkylamino radical having 1 to 3

carbon atoms per alkyl substituent.
Alkylcatbonyl by way of example and preferably represents acetyl and propanoyl.

Alkoxycarbonyl by way of example and preferably represents methoxycarbonyl, eth-
oxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-butoxycardonyl, tert-butoxy-
carbonyl, n-pentoxycarbonyl and n-hexoxycarbonyl.

Alkylaminocarbonyl represents an alkylaminocarbonyl radical having one or two
alkyl substituents (selected independently of one another), by way of example and
preferably methylaminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl,
isopropylaminocarbonyl, tert-butylaminocarbonyl, n-pentylaminocarbonyl, n-hexyl-
aminocarbonyl, N,N-dimethylaminocarbonyl, N,N-diethylaminocarbonyl, N-ethyl-N-
methylaminocarbonyl, N-methyl-N-n-propylaminocarbonyl, N-isopropyl-N-n-propyl-



carbonyl, N-ethyl-Nn-pentyl am nocarbonyl and N-n-hexyl-N

nmet hyl ai ni nocar bonyl. Cl-C3- Al kyl am nocar bonyl represents for
exanpl e a nonoal kyl am nocar bonyl radical having 1 to 3 carbon
atons or a dial kyl am nocar bonyl radical having 1 to 3 carbon
atons per al kyl substituent C clogi kvl represents a cydoal kyl
group usually having 3 to 8, preferably 3 to 5 carbon atons.
Preferred exanpl es of cydoal kyl include cycl opropyl,

| obut yl | opent yl | ohexyl and cyc| oheptyl .
Oy I BBmRsAERRTHo . aMtTBRAY- b PusiamisoeabgRTloal Nyert QUG- metiiaminc

havi o] r | ' t ' :

o raol R AE e iyl 308 NEPREEN heffiaminocarbonyl.
al kyCpii-Alkglantinogatbanyt Ireptesenysc far pemmiptera moomedbyisthinocarbonyl radical
cycl.,obut I nj nocar bonyl, cycl opent yl am nocar.b | . an

ol TG 1 3, BREPR GRS orar alRRRbnd LSRG Havi® ip g pren
brOfEtBﬁs@@ﬁalkﬂdhﬁ@i,tu@ft.ef erably fluorine and chlorine. In the
formula of the group which can stand for R3 and W the end

point of the line adjacent to which there is an * or #, does

not repr nt a carbon, at.om or a rou but i s rather

o PSR R etne el AR 2 8 Yapistely Ao Searton
at t aftbed. Prefefreli Gixatips® oK cylclaligt m&dﬁhfdb;ﬁaﬁylﬁw@bdtﬂ; c6pentyl,
the end point of the |jine adjacent to which there is an °,
doescyswhexdgpd sgeleheptyhr bon atomor a C-b group but is rather
a conponent of the bond to the atomto which R10is attached.
Preference is given to those conpounds of formula (1) which

conf Qudindlylhmimedacbdhyl cegreddntdd cPtlddlRyl, group usually having 3 to 6 carbon
atoms which is attached via an aminocarbonyl group. Preferred examples of cyclo-
alkylaminocarbonyl include cyclopropylaminocarbonyl, cyclobutylaminocarbonyl,
cyclopentylaminocarbonyl and cyclohexylaminocarbonyl.

Halogen represents fluorine, chlorine, bromine and iodine, preferably fluorine and

chlorine.

In the formula of the group which can stand for R? and R%, the end point of the line
adjacent to which thiere is an * or #, does not represent a carbon atom or a CHz group
but is rather a component of the bond to the atom to which R*and R* are attached.

In formulae of the group which can stand for R!°, the end point of the line adjacent
to which there is an *, does not represent a carbon atom or a CH: group but is rather

a component of the bond to the atom to which R'%is attached.

Preference is given to those compounds of formula (I) which conform to formula



RFID NI WI R R3 R in which R represents hydrogen,

fluorine, chlorine or trifluoronmethyl, R3 represents hal ogen,
hydr oxy, C -C4-al koxy; cyano, trifluoromethyl, nono-

fl uor onet hoxy, difluoronmethoxy, tifluoromethoxy or ethynyl, R4
represents C, -C6-al kyl or C3-C6-cygl oal kyl, whereby al kyl can
be substituted with 1 to 3 substlt ents, whereby the sub-
stituents are selected i ndependently of one another fromthe
group consisting of hal ogen, hydroxy, am no, cyano,
trifluoronmethyl, hydroxycargonylg ami- ngglarbonyl,

Cl- C6- al koxy, Cr Cp alkyla Ci - y| car bonyl and C, - C6-
al koxycar bonyl , ’ 2 be substituted with
1to 3 substltuents ts ar¢glajel ected

i ndependent |y of one foup.l consi sting of

hal ogen, hydroxyR dm Ny, o, et MA®, hydr oxy-

car bonyl, am nocarbonyll, C JEB al kyl, C, -C6-al koxy,
C,-C6-a|kylan1no a-c& alﬁylcarbonyl and

Cr- C6- al koxycarbonyl, or 10 R3 and R4, together with the atons
to which they are attached, forma ring through a group of

f or mjh avHictCH3

R! represents hydrogen, fluorine, chlotine or trifluoromethyl,

R3 represents halogen, hydroxy, C,-Csalkoxy, cyano, trifluoromethyl, mono-
fluoromethoxy, difluoromethoxy, trifluoromethoxy or ethynyl,

R*  represents C,-Ce-alkyl or Cs-Ce-cycloalkyl,

whereby alkyl can be substituted with 1 to 3 substituents, whereby the sub-
stituents are selected independently of one another from the group consisting
of halogen, hydroxy, amino, cyano, trifluoromethyl, hydroxycarbonyl, ami-
nocarbonyl, C;-Cs-alkoxy, Ci.Cs-alkylamino, C,-Cs-alkylcartbonyl and C;-Cs-
alkoxycarbonyl,

and

whereby cycloalkyl can be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, trifluoromethyl, hydroxy-
carbonyl, aminocarbonyl, Ci-Ce-alkyl, Ci-Cs-alkoxy, Ci-Ce-alkylamino, C;-Ce-
alkylcarbonyl and C,-Cs-alkoxycarbonyl,

or



whereby ' is the linkage site to the carbon atom and # is the
| inkage site to the nitrogen atom R and Ra independently of
one anot her represent hal ogen, hydroxy, cyano, tri-

fl uoronet hyl, nonof | uor onet hoxy, difl uoronethoxy,
trifluoronmethoxy, C - C3-al kyl ongC, -C3-al koxy, R O represents
a group of formula R 3 :sO or - HO Y whereby 1is the |linkage
site to the carbon atom 11 R2 is attached at position 3 or 4

and repregent s hydroxy, hydroxy cal bonyl, am nocarbonyl,

o & 3B R ogrend Wi e o & ofih T i Easped oy 4 S through a
substi t uRmpwWfitbmAuIaubst i tuent, whereby the substituent is

sel ected fromthe group consisting of hydroxy,

hydr oxycar bonyl , arinocarbonyl and Cr-C4-al koxycarbonyl, R5 and
R6 i ndependently of one another are, attached at position 3, 4

or 5 and independently of oné|anot|fer represent hydrogen,
hydr oxy, nethyl, or ethyl, a Y i epresents a mnet hyl ene group

or an oxygen atom and their saf'ts;CHjheir solvates and the
solvates of their salts.

whereby
*  is the linkage site to the carbon atorm,
and

# is the linkage site to the nitrogen atom,

R’and R* independently of one another represent halogen, hydroxy, cyano, tri-
fluoromethyl, monofluoromethoxy, difluoromethoxy, trifluoromethoxy, C;-
Cs-alkyl or Cy-Cs-alkoxy,

R  represents a group of formula

or HN J

whereby

L

is the linkage site to the carbon atom,



Preference is also given to those conmpounds of formula (I) and
(la) in which R represents hydrogen, fluorine or chlorine, R3
represents hal ogen, hydroxy, C, -C3-al koxy, cyano,
trifluoronethyl, nonofluo- romethoxy, difluoronmethoxy or
trifluoronmethoxy, R4 represents G,C6-al kyl or C3-C6-cycl oal kyl,
wher eby al kyl can be substituted v%l h 1 to 3 substituents,
whereby the sub- stitiuents are sel ected i ndependently of one
another fromthe groyp consisting of halogen, hydroxy, am no,
cyano, trifluoRbnet tsydttaahcld @t payition Boory4 anddefir2senthhydioxy, hydroxy—

| oal kyf b b d
[he Coubsti fuents aFUDRRYlCREERMAENL A aK ot AmREPORL

fromthe group consisting of hal ogen, hydroxy, am no, cyano,
trifluoronethyl, C -C4-alkyl and G -Ca-alkoxy, or R3 and R,
together with the awhembyoalighli tshsublsifuted ovith taasuhstituengy wiherebygthe

through a group of faroula.l J is the li.nka

to the carbon atom sub§£ g}']e#’% gsﬂg_@ep %\/n §1eygrt0é1pt PSHEDE; ‘?fBg%‘H"Y'
atom B? and R i ndapéistgcdrbynylf amnﬁ:catv@hbsﬁnd €pleakakybabagan,
cyano, trifluoronethyl, nonofluoronethoxy, difluozonethoxy,

trifluoromethoxy, G -C -alkyl or, G-
R*and R  independently of one another are attached at position 3,
4 for 5 and independently of one another represent hydrogen,

h}%droxy, methyl, or ethyl,
and
Y represents a methylene group or an oxygen atom,
and their salts, their solvates and the solvates of their salts.
Preference is also given to those compounds of formula (I) and (Ia) in which
R! represents hydﬂf)gen, fluorine or chlorine,

R3 represents halogen, hydroxy, C;-Cs-alkoxy, cyano, trifluoromethyl, monofluo-
romethoxy, diﬂﬁoromethoxy or trifluoromethoxy,

R*  represents C;-Ce-alkyl or Cs-Ce-cycloalkyl,
whereby alkyl can be substituted with 1 to 3 substituents, whereby the sub-
stituents are selected independently of one another from the group consisting

of halogen, hydroxy, amino, cyano, trifluoromethyl and C,-Cs-alkoxy,

and :



C3-al koxy, R10 represents a group of fornmula 13 Rs N~ NI/ R2
Oor HN4 '~ R6 5 0/ Ho~Y whereby is the |inkage site to the
carbon atom R2 is attached at position 3 or 4 and represents
hydr oxy, hydroxycarbonyl, am nocarbonyl, Cc-C4-al kyl or

C, - C4- al koxycar bonyl, whereby alkyj is substituted with a
substituent, whereby the substituent is selected fromthe
group consisting of hydroxycarbonyl and Cc- C4-al koxy- carbonyl,

5. 4 or SvhEREPERIERkRe pS Torhiedaaiicie s siruGutt YRtk e

hydr oxy, mbtsﬁwemsoareetsaxbtedaﬁﬂiepéhdem&eaeraﬁe anbBiehyfeme ngé cgmp
or an oxygen atom_ and their salts, their solvates and t

sol vat es @mStsn@grofsbﬂpgen Fhgdrexpneming @B, giﬂmiom@th»ﬂogea alkyl
conpounds, 0f Eﬂbﬁy(l) and (la) in which R represents
hydr ogen or ?Tu &F1 ne?

or

R? and R*, together with the atoms to which they are attached, form a (ing through a

group of formula

. #
0\)\
CH

3
whereby
*  is the linkage site to the carbon atom,
and
# is the linkage site to the nitrogen atom,

R’and R* independently of one another represent halogen, cyano, trifluoromethyl,
monoﬂuoromethoxy, difluoromethoxy, trifluoromethoxy, Ci-Cs-alkyl or C;-

Cs-alkoxy,

R represents a group of formula



14 R3 represents chlorine, hydroxy, nethoxy, ethoxy, cyano,
trifluoronethyl, nonofl uoronethoxy, difluoronethoxy or

di fl uoronet hoxy, R4 represents Cl-C4-al kkyl, cycl opropyl,

cycl obutyl or cyclopentyl, whereby al kyl can be substituted
with 1 to 3 substituents, wherebyighe sub- stituents are

sel ected i ndependently of one another fromthe group consisting
of hal ogen, trifluoronethyl and G -C4-al koxy, and whereby

cycl opropyl, c*clobutyl and cycl opentyl can be substituted with
1 to 3 substiRwyents,« whereby th ubstituents are sel ected
anot her f fom thhe group consi spMYy:

i ndependent | y 30

hal ogen, tuaifl t hyl, ethyl, nmet hoxy~sahd etlhoxy,
or R3 and Rs, her. wit ons t 8Twhi ¢t hejr ar
attached, form ing throu E group of fornu CHo
whereby * is t i nkage spte to the carbon at and 15 # is

the linkage siTe to the nitrogen atom R and RB i ndependent |y
of one another represent chlorine, bromine, trifluoro- nethyl,
monof | uor onet hoxy, difluoronethoxy, trifluoromethoxy, nethyl or

whereby
*  is the linkage site to the carbon atom,

R* is attached at position 3 or 4 and represents hydraxy, hydroxycarbonyl,
aminocarbonyl, C;-Cs-alkyl or C1-C4-alkoxycarbonyl,

whereby alkyl is substituted with a substituent, whereby the: substituent is
selected from the group consisting of hydroxycarbonyl and C;-Cs-alkoxy-
carbonyl,

R'and R®  independently of one another are attached at position 3, 4 or S
and independently of one another represent hydrogen, hydroxy, methyl
or ethyl,

and
Y represents a methylene group or an oxygen atom,
and their salts, their solvates and the solvates of their salts.
Preference is also given to those compounds of formula (I) and (I2) in which

R! represents hydrogen or fluorine,



met hoxy, R10 represents a group of formula 9 5 N :1D/ R Z or
Hj/-Y whereby is the linkage site of the carbon atom R2 is
attached at position 3 or 4 and represents hydroxy,

- hydroxycar bonyl, am nocarbonyl, nethyl, ethyl or

Cl - C4- al koxycarbonyl, whereby neth4l and ethyl are substituted
wWth a substituent, whereby the substituent is selected from
the group consisting of hydroxycarbonyl and

G - al onwl - R5 a L a
r epﬁgrsenh gﬁﬁﬁtggéﬂ?“ﬂg&drﬂé@f’%ﬁ rre?kg%%,t’ 8‘%@5‘% %g? l?%(c @gu%rtomethyl,
posi ti on rhonoflusreptetisexyt, difhyatomgetoxyturdrifiuyropdethexy)yl , and 16

Y represents a nethyl ene group or an oxygen atom and their
salts, their solvates and the solvates of their salts.

(o o iEpleRerte 2 sHEE SoRIORR R SRR SR cBhiabidl Ol ot e,
hydr oxy, nethoxy, or ethoxy R represents C, -C3-alkyl,

cycl opropyl or crclobutyl, wher eby al kyl can be substituted
with 1 toviershipaikyl gambe, sultétusasd, withel 4o - substitugpts, hureby the sub-

sel ect ed 4pAaR Qf!zeﬁiécYedoifndgﬁ&cﬁﬂ%' %‘? ron]:z ra?nmﬁe'? %edth BHE gﬁ)?l‘ﬁséoﬁgiisﬂﬂg

of halogen, trifluoromethyl and C;-Cs-alkoxy,
and

whetreby cyclopropyl, cyclobutyl and cyclopentyl can be substituted with 1 to
3 substituents, whereby the substituents are selected independently of one
another from the group consisting of halogen, trifluoromethyl, methyl, ethyl,
methoxy and ethoxy,

(0)¢

R? and RY, together with the atormns to which they are attached, form a ring through a

group of formula

. #
NP
CH

3
whereby
* is the linkage site to the carbon atom,

and



of fluorine and trifluoronethyl, and whereby cycl opropyl and
cydobutyl can be substituted with 1 to 3 fluorine
substituents, R and Rl independently of one another represent
chlorine, trifluoromethyl, tri- fluoronmethoxy or nethyl, R10
represents a group of formula R5,,.3 NN RZor HNN 45 - R6 O
17 whereby * is the |inkage siteléo the carbon atom Ra is
attached at position 3 or 4 and represents hydroxy,

hydr oxycar bonyl , am nocarbonyl, nethyl or ethyl, whereby

met hyl andé eisthe liakagessitestoithe nétdogentatom, hydr oxycar bonyl sub-
stituent, RS is attached at position 3 and represents hydrogen
or nethyl, R6 is attached at position S and represents

hydr qgeRdar iRdep¥hdentfi f YoRERhBARR ! RpresBRl BiIcRMR, Pidikhe, trifluoro-
methyl, monofluoromethoxy, difluoromethoxy, trifluoromethoxy, methyl or

methoxy,

R  represents a group of formula

N~ ~
2 - or HN /‘
) N %Y
© o}

whereby

*  is the linkage site of the carbon atom,

R? is attached at position 3 or 4 and represents hydroxy, hydroxycarbonyl,
aminocarbonyl, methyl, ethyl or C,-Cs-alkoxycarbonyl,

whereby methyl and ethyl are substituted with a substituent, whereby
the substituent is selected from the group consisting of
hydroxycarbonyl and C;-Cy-alkoxycarbonyl,

RS is attached at position 3 and represents hydrogen, hydroxy or methyl,

RS is attached at position 5 and represents hydrogen, hydroxy or methyl,

and



and their salts, their solvates and the solvates of their
salts. Preference is also given to those conpounds of formula
(I') and (la), in which R represents fluorine. Preference is
al so given to those conpounds of forrmula (1) and (Ta) in which
R2 is attached at position 3 or figand represents hydroxy,

hydr oxycar bonyl , am nocar bonyl or nethyl, whereby nethyl is
substituted mﬁth a hydroxycarbonyl substituent. Preference is

al so giv hose co formul a [a) in which
R2 repre ent WW%E’E&%@WF BRI AP %ﬁ%ﬁ%’l met hyl . 18
Preference is also given to those conpounds of, fornula (I) and
(la), in which R3 represents hal ogen, hydroxy, G - C3- al koxy,
cyanand thejirf daltgrtbaiztsblyhtes and dhe snlvataeofitheinsglts.di f | uor onet hoxy,
trifluoromethoxy or ethynyl. Preference is also given to those
conpounds of formula (1) and (la), in which R3 represents

hal Oﬁt%ﬁzreﬁéé% gﬁfeﬁ% o§erdo‘hjx QuBE ﬂ%hx é)ﬁﬁ& g‘i}@ﬂ?ﬁ fxy.

di fl uoro- trlf uor o oxy or et rence is
al so given to those conmpounds of fornula (1) and (la), in which
R3 represents hal ogen, cyano, nethoxy, trifluoronethyl,
nonoBtuoH@HEﬁﬁHﬁ%uOHPﬁluoro- met hoxy or trifl uoromethoxy.
Preference is also given to those compounds of formula (I) and
(la). in which R3 represents chlorine, cyano, nethoxy,

tri f Ruor oreptessrits chimmivie] hpdrong | hethoxy dorfdthoxy- net hoxy or
trifluoromethoxy. Preference is also given to those conpounds
of formula (1) and (la) in which R3 represents chlorine,

met hgxy, ) et Preference is also
gi veg to %hgeééﬁg?r’m@éuan & r.%clcﬁﬂ %?Q&ﬁd (la) in which R3

whereby alkyl can be substituted with 1 to 2 substituents, whereby the sub-
stituents are selected independently of one another from the group consisting

of fluorine and trifluoromethyl,
and

whereby cyclopropyl and cyclobutyl can be substituted with 1 to 3 fluorine
substituents,

‘R’and R* independently of one another represent chlorine, trifluoromethyl, tri-

fluoromethoxy or methyl,

R represents a group of formula

or HN




represents chlorine or nethoxy. Preference is also given to

t hose conpounds of formula (1) and (la) in which R3 represents
chl orine, hydroxy, nethoxy or ethoxy. Preference is al so given
to those compounds of formula (I) and (la) in which R4
represents cycl opropyl or 2-fluorogycloprop-1-yl. Preference is
al so given to those conpounds of fdrrmula (1) and (la) in which
R represents 2,2,2-trifluoroethyl, 2,2-difluoroethyl,
2-fluoroethyl, 1-fluoroprop-2-yl or 1,1,1-trifluoroprop-2-yl.
19 Prefervdmgebyi s al so given to those conpounds of formula (1)
and (la) in which R represents 2,Z 2-trifluoroethyl.
Preference is also given to those conpounds of formula (1) and
(1a) in which RSmaNhiefBsiton) @s eliboliongen of methyl. _
Preference is also givén to those conmpounds of formula (1) in
which R and Rd independently of one another represent

hal ogen, tg,iflyoronethyl, nonofl uoro-. nethox i fl uoronet hoxy,
trifluor or‘Fth hoX§2ttarBed of PB@‘n%tgt%M“daﬁ?BrWné E‘M&&%‘é’nb&‘ﬂoxy Cafbg/nyll
hydrogen or metthocdthSi! RAf1 bSe@ly0 0i ven to those conpounds
of formula (1) and (la) in whi'ch R/ repre- sents chlorine or
met hyl and Rs represents chlorine, trifluorornethyl or
trifluoro- methqxy. Preference ig als iven to those conpounds
of formila (1) e BRUR Sndsrud ol SsHinird pith o BrEpararban sio-
al so given to thagatconpounds of formula (1) and (la) in which
Rl represents a group of fornulaPCl

R® is attached at position 3 and represents hydrogen or methyl,
R¢  isattached at position 5 and represents hydrogen or methyl,
and
Y represents a methylene group,

and their salts, their solvates and the solvates of their salts.

Preference is also given to those compounds of formula (I) and (Ta), in which R!

represents fluorine.

Preference is also given to those compounds of formula (I) and (fa) in which R? is
attached at position 3 or 4 and represents hydroxy, hydroxycarhonyl, aminocarbonyl
or methyl, whereby methyl is substituted with a hydroxycarbonyl substituent.

Preference is also given to those compounds of formula (I) and (la) in which R?
represents hydroxycarbonyl or hydroxycarbonylmethyl.



0O whereby' is the linkage site to the carbon atom The radical
definitions stated specifically in the respective conbi nations
and preferred conbinations of radicals are also replaced as
desired by radical definitions 20 of another conbination,

i rrespective of the particul ar cdmgbination of the radicals

that are specified. Very particular preference is given to
conbi nati ons of two or nore of the abovenentioned preferred

pr optotarehdF it NG vl o6 SELACEosh BORETeA el gy, S fymicn v
co mepmfhsxtphalbgﬂrrMydr@yQCHEaihlﬂoxy, dyatbl ﬁﬂﬂ'ubrorﬁé@lyN mbBoffiorbiheth-

whi ch Rl and RL have the meani ng i ndi cat ed above, are

rea%dd‘\ﬂl“PFP’E%tHﬁﬁYnfB@“GFOmﬁﬁhﬁ‘ﬁYéf ethynylzN RB (111), RO

Preference is also given to those compounds of formula () und (la), in which R?
represents halogen, cyano, methoxy, trifluoromethyl, monofluoromethoxy, difiuoro-

methoxy, trifluoromethoxy or ethynyl.

Preference is also given to those compounds of formula () und (l2), in which R?

represents halogen, cyano, methoxy, trifluoromethy!, monofluoromethoxy, difluoro-

methoxy or trifluoromethoxy.

Preference is also given to those compounds of formula (I) und (Ia). in which R®

represents chlorine, cyano, methoxy, trifluoromethyl, monofluoromethoxy, difluoro-

methoxy or trifluoromethoxy.

Preference is also given to those compounds of formula (I) and (la) in which R®

represents chlorine, methoxy, trifluoromethyl or difluoromethoxy.

Preference is also given to those compounds of formula (I) and (Iz) in which R’

represents chlorine or methoxy.

Preference is also given to those compounds of formula (I) and (Ia) in which R’

represents chlorine, hydroxy, methoxy or ethoxy.

Preference is also given to those compounds of formula (I) and (Ia) in which R*

represents cyclopropyl or 2-fluorocycloprop-1-yl.

Preference is also given to those compounds of formula (I) and (la) in which R*
represents 2,2 2-trifluoroethyl, 2,2-difluoroethyl, 2-fluoroethyl, 1-fluoroprop-2-yl or
1,1,1-trifluoroprop-2-yl.



in which 21 R, RlL and RO have the neaning indicated above or
[B] conpounds of formula O0r R R HI Re (I1V), RBRRR in
which RI, R3, R4, R, Rs and R9 have the neani ng indicated
above, are reacted with conpounds of fornmula R1'-H (V), in

whi ch RI O has the neani ng indi cat ﬁzg above, or [C] conpounds
which are fornmed by process [A] of"[B] and carry any ester
group in the radical RLO are hydrolysed with a base to form
the corresponding acid. (The ester group nmay but does not have
to cOreferspemis aloo tgieendes itindsei compriunids 0of) for@ulaT (i andada)i mnwhich R®

nmet hQ%ggé]o‘Pif%Q%@ﬁ%#anhﬁﬁes place in inert solvents, in the

pr esence g reagent, where appropriate in the
presence of a base, preferably in a tenperature range from
-30C to 50C under atnospheric pressure. Exanples of inert

sol vemferenercis e gixen g thaesedompdundsobformuwah and (th) dhwdrich R® and

Ré represent hydrogen or methyl.

Preference is also given to those compounds of formula (I) in which R’ and R®
independently of one another represent halogen, trifluoromethyl, monofluoro-
methoxy, difluoromethoxy, trifluoromethoxy, methyl or methoxy, and R® represents
hydrogen or methyl.

- Preference is also given to those compounds of formula (I) and (Ia) in which R? repre-
sents chlorine or methyl and R’ represents chlorine, trifluoromethyl or trifluoro-
methoxy.

Preference is also given to those compounds of formula (I) in which R® represents

hydrogen.

Preference is also given to those compounds of formula (I) and (fa) in which R

represents a group of formula

HN

whereby * is the linkage site to the carbon atom.

The radical definitions stated specifically in the respective combinations and

preferred combinations of radicals are also 1eplaced as desired by radical definitions



met hane or trichl oronet hane, hydrocarbon such as benzene,

ni tromet hane, di oxane, dinethylformam de or acetonitrile. It
is also possible to use m xtures of the solvents. O

particul ar preference is dichloronmethane or dinethylformam de.
Exanpl es of bases include al kali 2fetal carbonates, such as
sodi um or potassium carbonate or hydrogen carbonate, or

organi ¢ bases such as trial kyl am nes, e.g triethyl am ne,
N- | NI T- YA r
T A FRL AR B0 i o s

r eaghattage bpaciiedncl ude car bodii mi des such as N, N - diethyl -

NN, ' -di propyl -, NN -diisopropyl -

N, N - di cycl ohexyi carbodiimde, N-(3- _
?'E T yglﬂgrrs] gﬂéﬁi.%'cle' N gRleRY b6 A RhbIRALE JBY WOCH FhbRC of the
car labavémentioned mcf@p*ydioaaygmt hyl - pol ystyrene (PS-carbodii ni de)
or carbonyl com pounds such as carbonyl di i rri dazol e, or

1, 2, - oxazol i um conmpounds such as 2-ethyl -

phe"l‘i‘k lﬁv&tﬂiﬁaﬁﬁ’{ﬂe‘:‘ rfél%fei UhfAh@tHYd for th re aration of the compounds of
2-tent - butg 5-net hyl -1 soxazol I um perc ate, or acylam no
0!

compermmids (Bustwkish

2- et hoxy- I-ethoxycarbonyl 1, 2- di hydr oqui nol i ne, or

pr opanephosphoni ¢ anhydride, or isobutyl chloroformte, or
bi s (&} @dpAndsdt @rmuléi Nyl ) phosphoryl chloride, or
C}(benzotrlazol 1-yi)-N,N, N , N -tetramet hyl uroni um

hexaf | uor ophosphate (11BtU),

2-(2-oxo0-1-(2H)-pyridyl)-1,1, 3, %)tetkﬁnethyluronlum
tetrafl uoroborate (TPTLD or
0- (7- azabenzotri azol - IR}
hexaf | uor ophosphat e ( HATU
benzotriazol -1- yloxytris| am no) phogithoni um

hexaf | uor ophosphat e ({BCPJ, agpZotri azol -

1- onxytrls(pyrrolldlno)phOuphonlun1hexaf|uorophosphate
(PyBOP), or N-hydroxy- succRn|n1%e or mxtures of these with
bases. Preferably the condensation is carried out with HATU,
benzotiiazol - 1-yl oxy Z3

in which

tetranet hyl uroni um
rdr oX@ttbenzot ri azol e (HOBt) or

RY, R?, R* and R'® have the meaning indicated above,

are reacted with compounds of formula

H,N

in which



tris(pyrrolidino)phosphoni um hexafl uorophosphate (PyBOP) or
with EDCin the presence of HOBt. Alternatively, the reaction
according to nethod [A] can take place via an activation of
the acid in Formula (11) as an acid chloride or m xed anhydride
The reaction of method [B] can be%}:arri ed out by the nethods
described in AL Da Silva, M De nmei da, V. De Souza, M
Couri, Current Medicinal Chem stry, 2003, 10, 21-39. The
hydrol ysis of method (C] in general takes place in water or

i ner R, RSand & bawe themesning indicated abpeer and inert sol vents, in
the presence of a base, preferably in a tenperature range from
-30C to 100C under atnospheric pressure. Exanples of inert

sol vgpt s are hal ogenat ed hydrocarbons such as di chl or onet hane
or trichloronmethane, hydrocarbon such as benzene, or other
sol vents such as nitro- nethane, di oxane, nethanol,
tetr@ydrofuran fﬁ)igma hyl f ormarni de or acetonitrile. It is

al so HSOURAURd; BE (WA St ures of the sol vents. OF particul ar
preference is dioxane, nethanol, tetrahydrofuran or

di met hyl f ormam de. Exanpl es of bases include al kali netal
hydroxi des or al kali netalQcartbnates, such_as sodium

pot assi um or |itkium hydro}fi de,|| sod t assi um car bonat e
or hydrogen carbomng gpv roula (111) and (V)

are known or can be y ds Momthe
iNQgAetertral s. The unds of( ormula (11)

correspondi ng stq%
e prepar?d by reacting c ﬁpounds of formula
4

are known or can
24 00 R R

in which

RY, R%, R, R?, R® and R® have the meaning indicated above,

are reacted with compounds of formula

RH (v,
in which
R0 has the meaning indicated above,
or

[C] compounds which are formed by process [A] or [B) and cairy any ester group in
the radical R'® are hydrolysed with. a base to form the corresponding acid. (The éster
group may but does not have to correspond to the definition of R°)



Rl OH(VlI), FN3R inwich R, R3 and R4 have the neaning
I ndi cat ed above, w th conpounds of formula (V) according to
method [B]. In the conmpounds of fornula (VI), where
appropriate, prior to the reaction with conpounds of formula
(V), the carboxylic acid group i 22activated by formation of a
boron ester. The conpounds of formula (VI) are known or can be
synt hesi zed by known nethods fromthe correspondi ng starting

mat ef fl{e%ﬂcﬁ‘?ogﬁﬁ o'dbﬁij/l i &néﬁl@%ﬁli& 1@&}&%?50?% (I\aélml'e {P%\ﬁl,‘me of

V. De Souza urt I Cl na
2003 daltydrating eeagdite Vdmp@ppw@nate fothreupraseficy/)of ar easknpreferably dan

oSt O HBFCEPE P 1o SR AT PRERRBESINE, The
preparation of the conpounds of the invention can be

illustrated by the follow ng synthesis schene. 25 Synthesis
sC heﬁmmplgsotlinem)sa)lms tittlade S)alefg'eHZteﬁ BydioCarbpas | sukthves| 8icklor-

F
) me ane omgnchlbromethang hydrocargon such as benzene, nitromethane, dioxane,
dimethylformamide or acetonitrile. It is also possible to use mixtures of the solvents.

Of particular preference is dichloromethane or dimethylformamide.

Examples of bases include alkali metal carbonates, such as sodium or potassium
carbonate or hydrogen carbonate, or organic bases such as trialkylamines, e.g.
triethylamine, N-methylmorpholine, N-methylpiperidine, 4-dimethylaminopyridine
or diisopropylethylamine.

Examples of suitable dehydrating reagents here include carbodiimides such as N,N'-
diethyl-, N,N,'-dipropyl-, N,N'diisopropyl-, N,N’-dicyclohexylcarbodiimide, N-(3-
dimethylaminoisopropyl)-N'-ethylcatbodiimide hydrochloride (EDC), N-cyclohexyl-
carbodiimide-N'-propyloxymethyl-polystyrene (PS-carbodiimide) or carbonyl com-
pounds such as carbonyldiimidazole, or 1,2-oxazolium compounds such as 2-ethyl-S-
phenyl-1,2-oxazolium-3-sulfate or 2-tert-butyl-5-methyl-isoxazolium perchlorate, or
acylamino compounds such as 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline, or
propanephosphonic anhydride, or isabutyl chloroformate, or bis(2-0xo-3-0xazoli-
dinyl)phosphoryl chloride, or O-(benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate (HBTU), 2-(2-oxo-1-(2H)-pyridyl)-1,1,3,3-tetramethyluronium
tetrafluoroborate (TPTU) or O-(7-azabenzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate (HATU), or 1-hydroxybenzotriazole (HOBt) or benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP), or benzotriazol-
1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (PyBOP), or N-hydroxy-

succinimide, or mixtures of these with bases.

Preferably the condensation is carried out with HATU, benzotiiazol-1-yloxy-



FI/ F/ FHam 1)D~ F CH 2)Rel hylrePoonale Mae d F\ OH
1)enmer deawga F\ | O~-R H C ~jrfl/I\/1 ~y¢c R 1) ~r gcavage
anble GDIIDWwWg 2] emae eaapeig HL A d 00~ F\ MF YO ~/

~~ ad F/ RI I/ ~p ~kR O TIl 0 V L1IOHNNo~omF / /

LgWmouna HyC |i NO HC RR R B30 a The conpounds of the
I nvention show a surprising range of effects which could not
have been predi cted. They show an antiviral activity against
representatjves of th

tns(pyrrohdmo)phosphomum hexafluorophosphate (PyBOP) or with EDC in the
presence of HOBt.

Alternatively, the reaction according to method [A] can take place via an activation

of the acid in Formula (II) as an acid chloride or mixed anhydride

The reaction of method [B] can be carried out by the methods described in A. Da

Silva, M. De Almeida, V. De Souza, M. Couri, Current Medicinal Chemistry, 2003, 10,
21-39.

The hydrolysis of method (C] in general takes place in water or inert solvents or in
mixtures of water and inert solvents, in the presence of a base, preferably in a

temperature range from -30°C to 100°C under atmospheric pressure.

Examples of inert solvents are halogenated hydrocarbons such as dichloromethane or
trichloromethane, hydrocarbon such as benzene, or other solvents such as nitro-
methane, dioxane, methanol, tetrahydrofuran, dimethylformamide or acetonitrile. It
is also possible to use mixtures of the solvents. Of particular preference is dioxane,

methanol, tetrahydrofuran or dimethylformamide.

Examples of bases include alkali metal hydroxides or alkali metal carbonates, such as
sodium, potassium or lithiumn hydroxide, sodium or potassium carbonate or

hydrogen carbonate.

The compounds of formula (III) and (V) are known or can be synthesized by known

methods from the corresponding starting materials.

The compounds of formula (II) are known or can be prepared by reacting’ compounds

of formula



group of herpes viridae (herpes viruses), in particul ar agai nst
cytonegal oviruses (CW) and especially against the human
cytonmegal ovirus (HCW). Areas of indication which my be

menti oned by way of exanple-are: 26 1) Treatnent and
prophyl axi s of HCW infections i RAI DS patients (retinitis,
pneunonitis, gastrointestinal infections). 2) Treatnent and
prophyl axi s of cytonegal ovinrs infections in bone-marrow and
organ transplant patients who dgvel gp often |ife-threatening
HCW pneu- nonitis or @ncephaliiis, hnd gastroi ntestinal and
systenmi c HOW i nfectiR®ng. 3 Treat pe and prophyl axis of HCW
i nfections in neonates ay ’ g . Treat ment of an acute
HCW infection in pregnamt we 5) Treat f¥ht of an HOW
infection in i nmunosugpr esyed

and cancer therapy. 6) Tredsneni, of HOW-positive cancer
patients with the aimof ré&ducihg HCW- nedi ated t unour
progression (cf. J. Cnatl , et al., FEMS M crobi ol ogy Revi ews
2004, 28, 59-77). The present invention further relates to the
useiwihidhe conpounds of the invention for the treatnent and/or

prophyl axi s of diseases, in particular of infections with
viruses, especially the aforenentioned viruses, and of the

i nf ectd; Jiseases caused .thereby. A viral infection neans
hergi':&s‘t@ﬁ %’%Y% F?ﬁlggﬂ?%‘ﬁaWPﬁg‘é?'vi rus and a disease
caused by an infection with a virus. The present invention
further relates to the use of the conpounds of the invention

f or withecompaunds of fermitla (Vpaasptdimgsd metdfoddBleases, especially of
the aforenentioned diseases.

In the compounds of formula (VI), where appropriate, prior to the reaction with
compounds of formula (V), the carboxylic acid group is activated by formation of a
boron ester.

The compounds of formula (VI) are known or can be synthesized by known tethads
from the corresponding starting materials, as described for example in A. Da Silva, M.
De Almeida, V. De Souza, M. Couri, Current Medicinal Chemistry, 2003, 10, 21-39.

The compounds of formula (IV) are known or can be prepared by 1eacting com-
pounds of formula (VI) with compounds of formula (III) according to method [A].

The preparation of the compounds of the invention can be illustrated by the

following synthesis scheme.



The present invention further relates to the use of the
conpounds of the invention for the production of ‘a nedi canent
for the treatnment and/or prophylaxis of diseases, especially
of the aforenentioned di seases. 27 The conpounds of the
invention are preferably used for2¢§he production of

medi canents which are suitable for the prophyl axi s and/ or
treatment of infections wth a representative of the group of

her p i gi' er_)arti cularly a cytonegal ovirus, in particular
t he m%al ovirus. The present invention further
relates to a nethod forog hesemrgaren®ttt®, and/ or  prophyl axi s of

di seases, especi the aforementli oned\(ﬂezeases, usi ng an
antivirally qseffective anmount jof, the1 conp nds he

i nventi an« The present iavention faurtHer e ~Aedi cament s
conpri si % A Bhe C pourfd i n apd at

| east ofie Yor
for the trfeatnent and+or priophyl axis of the aforenenti oned

di seases. Suit ablej, active ingredients in conbipation which nay
be nentir c% waysateeanpl e, and preferablyleare: antiviral
active i dients such as val ganci cl ovir, gancjclovir,
aci cl ovifr, T cFdof ovir or foscarnet. The conpounds of the

i nvention ﬁay act systemcally and/or locally. Jhey can for

this purpose be adm nisjfefed in g_syitabler heas, for
exanpl e, oraIIy, p eroal | ril Y,
subl i ngual 1% buccal | §, ° al |y, Ydeymal |y,

transder mal | j ugctdval |y, otyTcaly or t0[3| cil | y, Oor as an

i nplant or stefpt. For, these adm nistration roumes=idse conpounds
of the invention can |eeadri ni stered in suitalf|apecwa

admi nistration forns.| Suifable for oral adminfistratyon are

adni ni stration forns | function according "="'\é\

b gl

UONldlmunu

The compounds of the invention show a surprising range of effects which could not

have been predicted. They show an antiviral activity against representatives of the
group of herpes viridae (herpes viruses), in particular against cytomegaloviruses
(CMV) and espedally against the human cytomegalovirus (HCMYV).

Areas of indication which may be mentioned by way of example are:



to the prior art and deliver the conpounds of the invention
rapidly and/or in nodified manner and whi ch conprise the
conpounds of the invention in crystalline and/or anorphicized
and/ or dissolved form such as, for exanple, tablets (uncoated
or coated tablets, for exanple ha&@6 ng coatings which are
resistant to gastric juice or dissolve with a delay or ate

i nsol ubl e and control the rel ease of the conmpound of the

el Ol ShA By A ARy GEdu) L IB A eR st
exarrpl e t]medmmtisp’gistMtaﬁﬂim‘almsmm;) sugar-coated tablets,

granul es, pellets, powders, emnulsions, suspensions, aerosols or
solutions. Parenteral adninistration can take place with

avoi.danc Nou.

ot art areretts 89 By Rodedon L b RERR M b perpw and
Wi L h i nclangxntransp‘lam;)atbaﬁs thomle('e&og oftent lifsrctiseatidring HCMV pneu-
subcut aneous, intrac neou er.cut aneous

htr aper MRGHIESPS SARARARNS Aot iRR SRS HON IRt
admnistration are, inter alia, preparations for injection and
infusion in the formof solutions, suspensions, emnulsions,

| yopdi | i Satetment asd prophsylapasiofci SMVEndsntioas irs ned@drbsearfdinfirte

ot her adm nistration routes are pharnmaceutical fornms for

i nhal ation (inter alia powder inhalers, nebulizers), nasal

drong. s elibiidrfie of SPEAKE HC I\W% onidg@ﬁwﬁ{% el capsul es,

to be admnistered [ ngua sub I ngu ccal ly,
supposi tor| es, preparations for the ears and eyes, vagi nal

capsul es, ueous s .(lations, shakin 1 Xtures), .

| i pobhi I i1 W§BEH£|a8n§&%'g‘? %éﬂé’g,mdﬂga%?wpi’w&gﬁ%%ﬁ dsociated
t her apeutyieh sabPaRd cdicekihdpgsyt es. foams, dusting powders,
inplants or stents. The conpounds of the invention can be

converted into the stated adm nistration fornms. This can take

Pl ac(s 'n TRealment of hEW—pp)smve cartxjé{:r paéenncgwmﬁ{[ trllmelaﬁlr%rc;[f te&'&%g HCMV-
mediated tumour progression (cf. J. Cinatl , et al., FEMS Microbiology Reviews
2004, 28, 59-77).

The present invention further relates to the use of the compounds of the invention
for the treatment and/or prophylaxis of diseases, in particular of infections with
viruses, especially the aforementioned viruses, and of the infectious diseases caused
thereby. A viral infection means hereinafter both an infection with a virus and a

disease caused by an infection with a virus.

The present invention further relates to the use of the compounds of the invention
for the treatment and/or prophylaxis of diseases, especially of the aforementioned
diseases.

The present invention further relates to the use of the compounds of the invention
for the production of a2 medicament for the treatment and/or prophylaxis of diseases,

especially of the aforementioned diseases.



toxi c, pharmaceutically acceptabl e excipients. These excipients

i nclude, inter alia, carriers (for exanple mcrocrystalline
cellul ose, lactose, mannitol), solvents (for exanple |iquid

pol yet hyl ene glycols), emulsifiers and dispersants or wetting
agents (for exanple sodi um dodecyl, sul fate, pol yoxysorbitan

ol eate), binders (for exanple pol¥Vvinylpyrrolidone), synthetic
and natural polyners (for exanple albumn), stabilizers (for
exanpl e anti oxi dants such as ascorbic acid), colors (for

exanplke dompaymdis cobitheeintvention hams pieferablyx usksk )foprthe| produetion of
and/ or qdor-corrjgenis. resent_invention further rel.ates.
o nededinmine RhitBHE sHirre 25T tohyRl SHyar Beatent o fafitons
| nveniithn repsdientalive @BEhOgfoul Sihapes GitidaRFartiAfilly a§Forh&ldvirus,
29 pharmaceutically acceptabl e excipients,” and to thé use

t her els¥ Partigulpnihedrspaneromegale¥qupur poses. It has general |y
proved advantageous to adm ni ster on intravenous adm nistration
anounts of about 0.001 to 10 ng/ kg, preferably about 0.01 to 5
gg/ kgTh@fprbmlly invengot fusthiee hictates gfﬁfaao:hgﬂg»dre@:ulztt%s,tr}eagmehhemd/or
osage 0 ra mnistratjiqn js out 0. to : .

or of oPHaBRylasts10f engses, esneglally ths slyrementned dseassy witheorti ptiEzaly
be negm@sBies YmbOAE Bf ARRIASHAIIS of Qv from t he anounts
mentioned, specifically as a function of the body weight,

adm nistration route, individual response to the active

ingredjent, type of preparation and tjinme or interyal ver '
uni on s BioseAR el FaREE o6 eticamehrapaan Ueg o (rgiang spm-
SOME FERRBof the IARKRLGIP 2itll 1aR 1dacSsnd B ord furt @ 80PN iri@A1RENts, in parti-
m ni num apount, whereas in other cases the upper lim:t .
ment | BHRGIOMISE TratReREIA/Ar PrRPhTANS pf theeafatamirntigned figgatisnpuitable
st r at h@fve Ghgredfed & indBIhALSS wiEM ﬁﬁ?‘tﬁ then fbdadsy WhPSE ekdthPleland
plurality of individual doses over the day.

preferably, are: antiviral active ingredients such "as valganciclovir, ganciclovir,

aciclovir, cidofovir or foscarnet.

The compounds of the invention ma;'7 act systemically and/or locally. They can for
this purpose be administered in a suitable way, such as, for example, orally, parent-
erally, pulmonarily, nasally, sublingually, lingually, buccally, rectally, dermally,

transdermally, conjunctivally, oticaly or topically, or as an implant or stent.

For these administration routes the compounds of the invention can be administered

in suitable administration forms.

Suitable for oral administration are administration forms which function according
to the prior art and deliver the compounds of the invention rapidly and/or in
modified manner and which comprise the compounds of the invention in crystalline
and/or amorphicized and/or dissolved form, such as, for example, tablets (uncoated
or coated tablets, for example having coatings which are resistant to gastric juice or
dissolve with a delay or are insoluble and control the release of the compound of the
invention), tablets or films/wafers which disintegrate rapidly in the oral cavity,



The percentage data in the follow ng tests and exanples are
percent ages by weight unless otherw se indicated; parts are
_parts by weight. Solvent ratios, dilution ratios and
concentration data of liquid/liquid solutions are in each case
based on volunme. The percentagezéata of the yields of the
exanpl e conpounds are on a nolar basis. 30 A Exanple

Abbrevi ations: BOC tert-butoxycarbonyl CDC 3

Det el @i 0gbIalikay Bapstids (EhrlekEinpld BIRACRH softOfilzf Eiulek)) shr-coated
D EA NI\I-)diistlL soprop I%t hyl(am' ne P‘¥DI‘:'hVISO D net hyl sul f%ﬁ).(*}lde)rl % N, N
di mi%'ﬂ?‘lsf ganulenipgdetspowders, emulsions, suspensions, aerosols or solutions.

N- ( 3-di net hyl am noi sopropyl ) - N -et hyl car bodi i m de
hydrochl ori de El electron inpact ionization (in MS) ESI

el egate@t@aPYdmaibtERidroar tdkehicewith |Aoidatitd 6f Eh%s@ipﬁ%%@t%s(e.g.
hi gh gerformance | i quid chromat ography HV high vacuuim LC

coupREavanoys iatiaated: BYrasprijacriaisaspged of drteepmbapoe withHngdysion
dii %@Bﬁ%&&@oﬂ%.@ MRy, MBTBSSoRPRTIASERBYs, percutaneous, or
intraperitoneal). Administration forms suitable for parenteral administration are,
inter alia, preparations for injection and infusion in the form of solutions,

suspensions, emulsions, lyophilisates or sterile powders.

Examples suitable for the other administration routes are pharmaceutical forms for
inhalation (inter alia powder inhalers, nebulizers), nasal drops, solutions, sprays;
tablets, films/wafers or capsules, to be administered lingually, sublingually or
buccally, suppositories, preparations for the ears and eyes, vaginal capsules, aqueous
suspensions (lotions, shaking mixtures), lipophilic suspensions, ointrments, creams,
transdermal therapeutic systems, milk, pastes, foams, dusting powders, implants or
stents.

The cofnpounds of the invention can be converted into the stated administration
forms. This can take place in a manner known per se by mixing with inert, non-
toxic, pharmaceutically acceptable excipients. These exdpients include, inter alia,
carriers (for example microcrystalline cellulose, lactose, mannitol), solvents (for
example liquid polyethylene glycols), emulsifiers and dispersants or wetting agents
(for example sodium dodecyl sulfate, polyoxysorbitan oleate), binders (for example
polyvinylpyrrolidone), synthetic and natural polymers (for example albumin),
stabilizers (for example antioxidants such as ascorbic acid), colors (for example

inorganic pigments such as iron oxides) or flavor- and/or odor-corrigents.

The present invention further relates to medicaments which comprise at least ane

compound of the invention, usually together with one or more inert, non-toxic,



MIBE nethyl tert-butyl ether NWVR nucl ear nmagnetic resonance
spectroscopy Pd-C palladium on carbon PyBOP

1- benzotri azol yl oxytri pyrrolidi nophosphoni um hexaf | uo-
rophosphate RP-HPLC reverse phase HPLC RT roomtenperature R
retdntion tinme (in HPLC) TFA tri Egkuoroacet ic acid THE

Teti ahydrofuran 31 General LC- M5"and HPLC net hods: Method 1
(LCG-MS): Instrument: Mcromass Quattro LCZ with HPLC Agil ent
series 1100; colum: Phendnenex Synergi 2p Hydro-RP Mercury 20.
mm x pliarmmaceaticallyt adeeptablel exdipientserand 0. themiseothen€8h fouriiie cafeneibn-
eluent B, 11 of acetonitrile + 0.5 mM of 50% formc acid;

gr aditoREd PYRPSHI n 909 4 2.5 min 30% -, 3.0 nin 5% -3 4.5 nin
50A; flowrate: O-O min 1 mM/mn, 225 mn/3.0 mMmn/4.5 mn 2

m /mn; oven: 50C UV det ection: 208- 400 nm Method 2

(LC- UShas geeraliys praved adviappgeody or admisst&@Qpn HRtr@vdrmsis radmentstration

t | | 7 I Ph S | 22

vy 3BT abbut B, T ke BiertPORABIR 0L Srerig et hecy
of SVdidtar 1o &h&iﬁﬂechffeehuelﬂésuﬁs ﬂn]d e asaoBNt cBrb,l g@dmimickrid isodbout
50%formc amg( gr adi ent : mn 90%A -3 2.5 mn 30%W%A 4 3.0

Odpjet0-25 mekenpietesabix.0-} r%w gl °€>b@ismvﬁlgmt ‘m/mn, 2.5
mn/3.0 mn/4.5 mn 2 m/mn; oven: 50C tU/ detection: 210 nm
It may nevertheless be necessary where appropriate to deviate from the amounts
mentioned, specifically as a function of the body weight, administration route,
individual response to the active ingredient, type of preparation and time or interval
over which administration takes place. Thus it may be sufficient in some cases to
make do with less than the aforementioned minimum amount, whereas in other
cases the upper limit mentioned must be exceeded. It may in the event of an admini-
stration of larger amounts be advisable to divide these into a plurality of individual

doses over the day.

The percentage data in the following tests and examples are percentages by weight
unless otherwise indicated; parts are parts by weight. Solvent ratios, dilution ratios
and concentration data of liquid/liquid solutions are in each-case based on volume.

The percentage data of the yields of the examnple compounds are on a molar basis.



Method 3 (LC-MS): I'MS instrument type: Mcromass ZQ HPLC
i nstrunment type HP ' 1100 series; WV DAD;, colum: Phenonenex
Synergi 2p Hydro-RP Mercury 20 nmx 4 nm eluent A: 1 1 of
water + 0.5 m of 50%formc acid, eluent B: 11 of acetonitrile
+ 0.5 mM of 50%formc acid; graglq')ent: 0.0 mMn 90%A 4 2.5 mn
30A 3 3.0 mMn 5% 3 4.5 mn 50&flowrate: 0.0 mn 1 mM/mn,
2.5mMn/3.0 mMn/4.5 mMmn 2 mM/mn; oven: 50C,; UV detection:
210 ,rim thod 4 (LGMS) Instrunent: Mcronmass Platform LCZ
mtﬁ“-ﬁ%ﬁalent series 1100; colum: Therno Hypersil GOLD 3p
20 mMmx 4 mm eluent A 1 1 of water + 0.5 m of 50% formc
aC| bb?é\*i @ 1 1 of acetonitrile + 0.5 n of 50%formc

0.0 min 100%A -3 0.2 min 100%A 4 2.9 m n 30%A
-3 3 1 mn 109%-3 5.5 mn 10%\; oven: 50C;, flowrate; 0.8

nm/mox WY det ectwﬁjﬁut@é@m@% Met hod 5 (preparative HPLC,
Y 120 ODS-4HE, 10 pm SNr. 3331,

for acid): colum: G omS
250899?( 30 nmm #P%ﬁ&ocmor@fem c add 0.1%In water, eluent B:

32 pagret oni tril e;difdcowhdnadcsr 1o§Qa%AP$Pn34SPr ogrgg}y g 3321 81 ég%
m n: 0

B - mte: 5% B;, 2
n.%lj&t’é% B. Met h?gkg‘ﬁl SBPE‘IPX?%FY]@B“FPLC hydrochl ori ¢ aci d):
col mso G oi n- Si IDlh?thﬂaﬁfdb&dé E, 10 pm SNr. 3331, 250 nmx 30

ent A hy | orJ ¢ aC| d 1%| n water, eluent B:
acelDSﬁ#trll §J &{rbetf] pr ogram 0 2 mn 10% B,

3- 43Dd n: gradl ewu(z tiﬁnétﬂ@Péanof&B @%BEN rathylcdB0atMideMet hod 7
(anal yti cal HPLC) S’}L:IQI pent: HP 1100 wi th DAD detection;

col umm: KromasH 60 mmx 2.1 mm 3.5 pm eluent A
5 nEl of perchl orlatemﬂmp(aZﬂﬁﬁﬁianoh (weh8y , el uent B:

ace itrile; gr mn Z¥%, 4.5 min 9098,
9 mtr'gpQO(%B 9. ae(il%c Tfé/gayig‘]uﬁ?th %‘?\@l owrate: 0.75 m/mn;
col lbym I'Ioi|1r

HPLC higlh pressure, high performance liquid chromatography

HV high vacuum

LC-MS coupled liquid chromatogxaphy—mass spectroscopy

LDA lithfum dnsopropylam1de

min Minutes

MS mass SPectroscopy

MTBE methyl tert-butyl ether

NMR nuc;lear magnetic resonance spectroscopy

Pd-C palladium on carbon

PyBOP 1-benzotriazolyloxytripyrrolidinophosphonium hexafluo-
ropthosphate

RP-HPLC revérse phase HPLC

RT 100N temperature

R, retention time (in HPLC)

TFA trifluoroacetic acid

THF Tetr!ahydrofuran



tenperature: 30C, WV detection: 210 nm Method 8 (anal yti cal
HPLC): Instrunment: HP 1100 with DAD detection; colum:
Kromasi|l 100 RP-18,:60 nmx 2.1 mm 3.5 pm eluent A® 5 m of
perchloric acid (70% /1 of water, eluent B: acetonitrile; :
gradient: 0 min 298, 0.5 mn 298, 34.5 min 9098, 6.5 mn 90%,
6.7 mn 298, 7,5 ruin 298; flowrate: 0.75 m/mn; colum
tenperature: 30C, LTV detection: 210 nm 33 Starting conpounds
ple | A Exam2 Brorm 4-chl orobenzonitrile Br NC CI 588 ny
angral G HPLE methedshenzoi ¢ acid and 300 ng of urea
are dissol ved I n d| chI or onet hane/ met hanol and concentrat ed
onto 364 rag of alumna (neutral) on a rotary evaporator. The

r esi dethiod Iﬂ(EC ¥ @8lstAtm drbld MicRimas (@ladtro UCZORthHPLC Aglieht series
coollngg the res ue Is stirred with ethyl acetate and water,

£i 1t S, colwmn: Phenospened syngrea2e Hysire-RBAvercuty 20rman ¥riymancluent A:
phas 1'&&@:@#?@ Wi B ?g%%hﬁf@ J&Ydjreﬁ&?@ 3 ¢31PQRALAI IR Vb isOm of 50%

dried over sodium su te, concentra on a rotary evaporat or
and tfommicacids gradiers 0K gHO\RO%6AInY 2Mhemipr30Bisct> 6:98311m§ 6/80%04.5 min

Pur e soRk A SR 1fiE E S O Mty g s SR soec:
(d, 1) detéctdch:(2dd, 400-Hhm. 34

Method 2 (LC-MS):.I MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 279$ ; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x
4 mm; eluent A: 11 g‘f water + 0.5 ml of 50% formic acid, eluent B: 11 of acetonitrile
+ 0.5 ml of 50% formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A < 3.0 min
5%A 2 4.5 min S%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2
ml/min; oven: $0°C;\UV detection: 21Q nm.

. Method 3 (LC-MS): EMS instrument type: Micromass ZQ; HPLC instrument type: HP
1100 series; UV DAD; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x
4 mm; eluent A: 11 (f)f water + 0.5 mli of 50% formic acid, eluent B: 11 of acetonitrile
+ 0.5 ml of S0% formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min
S%A > 4.5 min 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2
ml/min; oven: 50°C;f UV detection: 210 nm.

Method 4 (LC-MS):i| Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: ‘I‘her!mo Hypersil GOLD 3p 20 mm x 4 mm; eluent A: 1 I of water +
0.5 ml of 50% formic acid, eluent B: 11 of acetonitrile + 0.5 ml of 50% formic add;
gradient: 0.0 min 1(;!)0%A - 0.2 min 100%A - 2.9 min 30%A > 3.1 min 10%A >
5.5 min 10%A; overnj;: 50°C; flow rate; 0.8 ml/min; UV detection: 210 nm.

|
Method 5 (preparative HPLC, formic acid): column: Grom-Sil 120 ODS-4HE, 10

pm, SNr. 3331, zsq mm x 30 mm. Eluent A: formic acld 0.1% in water, eluent B:

i

I
'



Exanpl e 2A 2-Chloro-4-(trifluorornethoxy)phenyl
trifluorornethylsulfonate FFFSC OoF OF 4.00 g of
2-chloro-4-trifluoronet hoxyphenol in 50 ml of toluene and 50 m
of a 30% aqueous potassi um phosphate solution in water are
provided at 0C, 3.82 m of trifB&oronethanesul fonic anhydride
are added slowy and the m xture is stirred at RT for 1.5 h.
The agueous phase is separated and the organic phase is washed

Wi t Beet¥RikRle; ﬂai(;,' @fb: %‘Oe@é/%ﬁﬂ' ggetgzﬁhf atae %dl@,@%%nif ﬁh deradfdfit to

crude product ’furt er to Exanp A”w t hout
pur P 276t mEfofb B, 3101-38 min: 10% B.

2-Chl oro-4-trifluoronethoxybenzonitrile CI I NCO;" F 3.00 g
of the corrpound of Exanple 2A are dissolved in 12 m of

r oo MR d Mrihdrayic i ardoHlIEnE RN o1 BiBR-g Pho Ops-at,
h_eaﬂéqhm;nﬁér %ngQS@mmﬁi)Cﬁ?fm Elhfr;ﬁt :Kcémblarrrgg?ad i0el % éa@ﬁtﬁn
v elbefs o, asSonife i ai i B0 Brodth: D BRa ey S8 ohbY

and gtd&l@éht\tbtlm% KaBwiatethiaoriogsschl ori de sol uti on.

Method 7 (amnalytical HPLC): Instrument: HP 1100 with DAD detection; column:
Kromasil 100 RP-18, 60 mm x 2.1 mm, 3.5 pm; eluent A: 5 ml of perchloric acid
(70%)/ 1 of water, eluent B: acetonitrile; gradient: 0 min 2%B8, 0.5 min 2%B, 4.5 min
90%B, 9 min 90%B, 9.2 min 2%B, 10 min 2%B; flow rate: 0.75 ml/min; column
temperature: 30°C; UV detection: 210 nm.

Method 8 (analytical HPLC): Instrument: HP 1100 with DAD detection; column:
Kromasil 100 RP-18, 60 mm x 2.1 mm, 3.5 pm; eluent A: 5 ml of perchloric acid
(70%) /1 of water, eluent B: acetonitrile; gradient: 0 min 2%B, 0.5 min 2%B, 4.5 min
90%B, 6.5 min 90%B, 6.7 min 2%B8, 7.5 min 2%B; flow rate: 0.75 ml/min; column
temperature: 30°C; UV detection: 210 nm.



The organi c phase is dried over sodiumsulfate and
concentrated. The residue is purified by silica gel

chromat ography (cycl ohexane/ ethyl acetate 10:1). 880 ng (44%
of theory) of the title conpound are obtained. 'H NVR (300 MHz,
DMSO-d6): S = 7.62 (dd, 1H), 7.95.(d, 1H), 8.18 (d, 1H).

Exanpl e 4A 2-Methyl -4-(trifluoro hoxy) benzam de O CH3 HZN F
F 795 ng (3-61 mml) of 2-nethyl-4-(trifluoronethoxy)benzoic
acid are heated under reflux with 4 m (54.8 nmol) of thionyl
chl cstadéngndmpoandsop of DVF for 30 minutes. After cooling,
the reaction solution is introduced slowy dropwi se into an

i ce-cool ed concentrated aqueous anmoni a solution. The resulting

pr ecqyi {Ss collected by suction filtration, taken up in 30
m ow%?jéﬁ%

nd stirred at 60C for 1 h. The mxture is allowed
to cool and the solid is collected by filtration and dried
under vacuum Yield 562 ng (71% of theory). LC-MS (nethod 2):
R =2-Bragmofrehlotohenianisrils : "nyz = 220 (MrH)" ' H NMR (400 Mz,
DMSO-d6): 6 = 7.79 (bs, 1H), 7.42-7.50 (m 2H), 7.19-7.28 (m
2H), 2.39 (s, 3H. 36 Exanple 5A
2- Met hyl -4-(trifluorontethoxy)benayl am ne CHs

NC

~cl

588 mg (2.5 mmol) of 2-bromo-4-chlorobenzoic acid and 300 mg of urea are '
dissolved in dichloromethane/methanol and concentrated onto 364 g of alumina
(neutral) on a rotary evaporator. The residue is microwaved at 150°C for a total of 60
min. After cooling, the residue is stirred with ethyl acetate and watey, filtered, and
the aqueous phase is separated. The organic phase is washed with a sodiumn hydrogen
carbonate solution, dried over sodium sulfate, concentrated on a rotary evaporator
and then dried under high vacuum. The product (383 mg, 80% pure, 57% of theory.)
is reacted further without additional purification.

IH NMR (300 MHz, CDCly): § = 7.72 (d, 14), 7.60 (d, LH), 7.42 (dd, 1H).



H2 NF 18.8 m (18.8 nmol) of borane-THF conplex (1M are
provi ded under argon with ice cooling. A solution of 823 ny
(3.76 muol ) of 2-methyl-4-(trifluoronethoxy)benz- am de
(Exanple 4A) in 80 m of THF is added dropw se and then the
mxture is stirred under reflex ¥or 8 h. Wth ice cooling, 80
m of IN hydrochloric acid are added dropwi se (until the
evol ution of gas cones to an end) and the mixture is heated
“”degxeﬁﬁfﬂe% for 1 h. The reaction m xture is then rendered
al kafT J a I N sodium hydroxi de solution and extracted
three tinmes with dichlorornethane, the conbined organic phases
are drjed over sodiumsulfate and the solvent is renmoved under
vacudrfehlorpids(tiflyeremeshexy) phgnye ifluorpmsthdanlfomatener wi t hout
furthei purification. Yield: 732 mg (95% of theory). LC M5
(method 3): R =1.41 mn. WM (ESI')c mz = 206 (MtH) 1H NWR
(400 MHz, CDC13): S = 7.32F7F40 (m 1H), 6.99-7.11 (m 2H),
3.95-4.01 (m 2H), 2.40% 3H). Adding excess HO in dioxane
eco

(4N) and renoving the vo& o gponents on a rotary

evaporator gives the correspggndi ng hydrochl oride. 37 Exanple
6A 2- Bronop- 4-chl orobenzyl a BtAHZN 6V C 13.9 m (13,9
mol ) of borane-THF conplex (1 e prbvided with ice
cool i ng. F

o F

4.00 g of 2-chloro-4-trifluoromethoxyphenol in 50 ml of toluene and 50 ml of a 30%

aqueous potassium phosphate solution in water are provided at 0°C, 3.82 ml of '

trifluoromethanesulfonic anhydride are added slowly and the mixture is stirred at RT
for 1.5 h. The aqueous phase is separated and the organic phase is washed with
water, dried over sodium sulfate and concentrated. The crude product (6.2 g) is

reacted further to Example 3A without purification.

Example 3A
2-Chloro-4-trifluoromethoxybenzonitrile

C
NC

S

0 F

3.00 g of the compound of Example 2A are dissolved in 12 ml of degassed DMF with
2.04 g of zinc cyanide and 1.00 g of tetrakis(triphenylphosphine)palladium and the
solution is heated under argon at 120°C for 2 h. After cooling, the reaction mixture is
diluted with ethyl acetate and extracted by shaking twice with a saturated sodium



Slowmy a solution of 604 ng (2.8 mmwol) of

2- brono- 4-chl orobenzonitrile (Exanple 1A) in 60 m of THE is
added. Thereafter the reaction mxture is heated under retl ux
for 1 h, cooled, and 20 mM of IN hydrochloric acid are added
dropwi se with ice cooling. For t work up, the solutionis
rendered alkaline with a IN sodiu hydr oxi de sol uti on and
extracted with dichl oronethane. The organi c phase is dried
over sodium sul fate and concentrated on a rotary evaporator.

The twatigenraedistiatd 48ldtionthndatiedt witB% @&tﬁﬁa)ted Sodxﬁﬁrptﬁl@nﬁbl rsbhion.
W thout purification., 1H NVR (300 MHz, 3): = 3.89

(s,
2H) The 3 ganig sphass ingped o4y, soqhuss svk&atelem)d ce@cene;ampﬂéiemszdue is
PR ol R By Ky SRR o o s i
Exampf thegty)faf éhe tiHe comppunddredbtaiBednpl e 3A with a subsequent
treatment with 4N hydrochloric acid in dioxane and renoval of
the volatile conponents on a rotary evaporator. 'H NVR (300

W?é"?w? 0 Mtz DI S5 - %@(ﬂdﬁﬁ? 285 @, s, 4. 10D

8.56 (bs,
2, 4-Dichl oro- 6- met hyl benzyl am ne hydrochl oride C

Example 4A
2-Methyl-4-(trifluoromethoxy)benzamide

O  CH,

H,N F

2
O/k\F

F

795 mg (3.61 mmol) of 2-methyl-4-(trifluoromethoxy)benzoic acid are heated under
reflux with 4 ml (54.8 mmol) of thionyl chloride and one drop of DMF for 30
minutes. After cooling, the reaction solution is introduced slowly dropwise into an
ice-cooled concentrated aqueous ammonia solution. The resulting precipitate is
collected by suction filtration, taken up in 30 ml of water and stirred at 60°C for 1 h.
The mixture is allowed to cool and the solid is collected by filtration and dried under

vacuurm. Yield 562 mg (71% of theory).
LC-MS (method 2): Ry = 1.61 min.
MS (ESI*): m/z = 220 (M+H)"

'H NMR (400 MHz, DMSO-de): § = 7.79 (bs, 1H), 7.42-7.50 (m, 2H), 7.19-7.28 (m,
2H), 2.39 (s, 3H).



x HCI H N HC ClI The preparation takes place in analogy to
Exanpl e 6A from 2, 4-di chL)ro-6-nethyl- benzonitrile with a
subsequent treatnent with 4N hydrochloric acid in dioxane and
removal of the volatile conmponents on a rotary evaporator. 39
'"H NMR (300 MHz, DMSO-dc): 8 = 236 (s, 3H),14.10 (s, 21-1),
7.40 (s, 1H. 7.60 (s, IH, 8.40 (bs, 3H. LCM (nethod 4):
R =244 mn, M5 (ES+) = 190 (MtH)'. Exanple 9A

2 Ml p1ésiar i f 1 uor onet hyl - benzyl ami ne - hydrochloride CHI

PNX ME CF3

The preparation takes place in analogy to
Exarrple 6A from 2-nethyl -4-trifluoro- nethyl benzonitrile with a

sub treatment with 4N hydrochloric acid in dioxane and
rrmfa%d(i 4I(HJ%P%FI}C€Y #48% on a rotary evaporator. 'H

NIVR (300 MHz, DMSO-d6): 8 = 2.43 (s, 3H), 4.09 (s, 2H), 7.63
(s, 3H), 8.56 (br. s, 3H). Exanple 10A
(all-cis)-NBenzyl -3, 5-di net hyl -4:Hgydroxypi pe'n* dine CH N CH

H,N F

2
0/k\F

F

18.8 ml (18.8 mmol) of borane-THF complex (1M) are provided under argon with ice
cooling. A solution of 823 mg (3.76 mmol) of 2-methyl-4-(trifluoromethoxy)benz-
amide (Example 4A) in 80 ml of THF is added dropwise and then the mixture is
stired under reflux for 8 h. With ice cooling, 80 ml of 1N hydrochloric acid are
added dropwise (until the evolution of gas comes to an end) and the mixture is
heated under reflux for 1 h. The reaction mixture is then rendered alkaline with a IN
sodium hydroxide solution and extracted three times with dichloromethane, the
combined organic phases are dried over sodium sulfate and the solvent is removed
under vacuum. This gives an oil which is reacted further without further purification.
Yield: 732 mg (95% of theory).

LC-MS (method 3): R: = 1.41 min.
MS (ESI*): m/z = 206 M+H)*

1H NMR (400 MHz, CDCL): & = 7.32-7.40 (m, 1H), 6.99-7.11 (m, ZH), 3.95-4.01 (m,
2H), 2.40 (s, 3H).

Adding excess HCI in dioxane (4N) and removing the volatile components on a

rotary evaporator gives the corresponding hydrochloride.



CH3 40 200 ng (0.60 mml) of the TFA salt of

N- bent yl - 3, 5-di net hyl pi peri din-4-one (for preparation see:
Journal of Medicinal Chem stry (1964), 7 (6), 726-728) are
provided in 2 m of ethanol at RT, 46 ng (1.21 mmol) of sodium
borohydri de are added and the myjure is stirred overnight. 2
m of water are added and the nixture is extracted by shaki ng
bet ween et hyl acetate and a 'saturated sodi um chl oride
solution. The aqueous phase is again extracted with ethyl

acet &xampl¢\6At he conbi ned organic phases are dried over sodium
sul fate. The renoval of the solvent on a rotary evaporator
gives 130 ny (98% of theory) of the title conpound, which is

r eac begtomod-LeFottnh@ailiNe Exanpl e 11A _
(all-cis)-3,5-D nethyl-4-hydroxypi peri di ne hydrochl oride CH3
HNOHXx HJd CH 130 ng of the conpound of Exanple 10A are
hydr ogenat ed using 1091, Pd on carbgn as a catalyst.in 10 m

of methanol and 0.5 m of a 4M sol ufl on of hydr ogen chl ori de

i n di oxane under atnospheric pressupe for 24 h. The catalyst is
filtered off and the filtrigNe is egd fromthe sol vents under
vacuum The residue is dried unde gh vacuum This gives 98
my (quantitative) of the title compa@thewhich is used without
further purification. M5 (DO NHB)): m 2 = 147 (27) [ MeNHA]'
130 (100) [MtH " .

13.9 ml (13,9 mmol) of borane-THF complex (1 M) are provided with ice cooling.
Slowly a solution of 604 mg (2.8 mmol) of 2-bromo-4-chlorobenzonitrile (Example
1A) in 60 ml of THF is added. Thereafter the reaction mixture is heated under reflux
for 1 h, cooled, and 20 ml of IN hydrochloric acid are added dropwise with ice
cooling. For the work up, the solution is rendered alkaline with a 1IN sodium
hydroxide solution and extracted with dichlotomethane. The organic phase is dried
over sodium sulfate and concentrated on a rotary evaporator. The crude product (450

mg, about 73% pure) is reacted further without purification.

'H NMR (300 MHz, CDCls): § = 3.89 (5, 2H), 7.35-7.45 (m [ABM], 2H), 7.55 (d, 1H).



41 Exanple 12A Ethyl (4-hydroxypi peridin-4-yl)acetate
hydrochloride H3C O HOCN ~~ Hx HCI 0 -3.01 m (6.02 mmol) of
a 2M solution of LDA in THE are diluted in 7 m of THE and
cooled to -78C. 540 pl (5.52 m‘mlg’ of ethyl acetate are added
and the solution is stirred at 3¥8C for 30 min. A solution of
1.00 g (5.01 mmol) of N-t?rt butoxycarb- onyl piperidin-4-one in
10 M of THE Is added dropwi se. The mixture is stirred at -78C
forggaﬁ.ﬂ}:éhgr 1 h and then warnmed slowy to RT overnight. A
saturaté ammoni um chl oride solution is added and the product
is extracted with dichloronethane. The renoval of the sol vent

gi ves the ethyl (N-tert-butagxycarbonyl- .
o heCRE SO PR AR g TARPTde pr oduct i s
chr omat ogr aphed by HPLC (nethod 6), whereby the
t ert but oxycarbonyl protecting group is cleaved by the
hydrochloric acid in the eluent.Cl78 ng (42% of theory) of the
title compound are obtained. ' H|NVRxfWH0 MHz, DVMSO-d6); S =
1.20 (t, j = 7.1 Hz, 3H}yNE B9 8¢ (m g4H), 2.48 (s, 2H),
2.96-3.18 (m 4H), 4.077’q, i H Hz, 121i), 5.05 (br. s, 1H).
42 Exanple 13 3- Oxo- 2, 8-di azasyi gz 4,5*qecane hydrochl ori de HN
| x NHx HCl The title conpound T's otﬁ’aipné;d with quantitative
yield by treating 310 ng (1.22 mmol) of
8-tert-butoxycarbonyl - 3- oxo- 2, 8-di azaspi r o[ 4, 5] decane (for
preparation see:

The preparation takes place in analogy to Example 6A from the compound of

Example 3A with a subsequent treatment with 4N hydrtochloric acid in dioxane and

remova] of the volatile components on a rotary evaporator.

H NMR (300 MHz, DMSO-dg): 8 = 4.15 (s, 2H), 7.52 (d, 1H), 7.70 (s, 1H), 7.78 (d,
1H), 8.56 (bs, 3H).

Example 8A

2,4-Dichloro-6-methylbenzylamine hydrochloride

cl
x HCI
H,N

H,C Cl
The preparation takes place in analogy to Example 6A from 2,4-dichloro-6-methyl-

benzonitrile with a subsequent treatment with 4N hydrochloric acid in dioxane and

removal of the volatile conponents on a rotary evaporator.



Journal of Medicinal Chenmistry (1995), 38(19), 3772-3780) with
8 mM of a 4M solution of hydrogen chloride in dioxane at RT
for 2 h and then renoving the volatile conponents on a rotary
evapor at or and under high vacuum M (ES+): mlz = 155 [MtH] ".
1H NVR (400 MHz, DMSO-d6): S = 1..41 (t, j = 7.1 Hz, 3H), 2.13
(s, 211), 2.95-3.11 (m 4H, 3- (s, 2H), 7.60 (br. s, 1H),
8.78 (br. s, 2H). 43 Exanple 14A
B- Benzyl - 2-oxa- 4, 8-di azaspiro[ 4, 5)decan-3-one _rj 1 Or NHO
IBMN'QIK @OOMHKDIDMS@ng) §=2.5 (s, 3H), '4.10 (5, 2H), 7.40 (s, 1H), 7.60 (s, 1H),
?ﬁpzyl 4- hydr oxynet hyl pi peri dine (for preparation -
see Med. Chim Ther. (1974) 9, 424-433) axe suspended
in 16 roI of dichloro- nethane and 842 ng (5.2 mmol) of
car bonyl di i m dazol e are added. As the reaction progresses, a
sol UG-V trmrthed 4R e B 44ahingMh(ESeprpPR(d+Hyract i on i 1; dil uted
with dichloronethane and washed first with water, then with a
5 per cent sodi'um bicarbonate solution and once again with
wat gani ¢ phase is dried over sodiumsulfate and
freg%‘_a%%ghe solvent on a rotary evaporator. 1.04 g of the
title conmpound are obtained as a crude product which is

reacte rther as it (msthod4 R =1.80 mn, M
(ESH Npﬁﬁ? I?WFWI%‘EWM%VR‘ 13): 5 = 1.74-1.84
(m 4H, 2. 40 (br_s, 4H), 3.50 (s 2|—|) '4.12 (s, 2H), 5.90
(br.s, 1H), 7.22-7.35 (m SH). 44

CH,

H,N x HCI

CF

The preparation takes place in analogy to Example 6A from 2-methyl-4-trifluoro-
methylbenzonitrile with a subsequent treatment with 4N hydrochloric acid in

dioxane and removal of the volatlle components on a rotary evaporator.

'H NMR (300 MHz, DMSO-d): & = 2.43 (s, 3H), 4.09 (s, 2H), 7.63 (s, 3H), 8.56 (br. s,
3H).

Example 10A

(all-cis)-N-Benzyl-3,5-dimethyl-4-hydroxypiperidine




Exanpl e 15A 2-Oxa-4, 8-diazaspi ro [4, 5] decan-3-one r_ NH
500 ng (1.61 mmol) of the conpound of Exanple 14A are

hydr ogenated using 10 ng of Pd (10% on carbon) in nethanol and
100 Wof 4N hydrogen chloride in dioxane under atnospheric
pressure at RT overnight. The catgg yst is filtered off and the
filtrate is freed fromthe solvent on a rotary evaporator. The
free base cannot be purified by extraction between ethyl

Squeaind REneRecher T db ff Aebetvhd.s-onrchfinfhsholione (o
and r"e afies 'sééu?ourﬁal of Meﬂﬂii\dl\ﬂdlﬁnﬁﬁbhfil b, 7T(5§ P5d-1728) %E@prowdﬁd

| ar eI rem)ved filtration Renoval of the''sol vent from

fil tm vl @f @wn%et Ry, &6 mg (la2l prael)of sodinmehorobydeide arepddsd gnd

furt I

B
2H) by sBdkifgnbeldden dthid ac(‘@te 2] .a gefuratedasdieml 6AloBdkyloltE)- The
E_é tdeﬁg@but Ba%{ecgr %ga% 4&%&5 87{1]th1, 5%5¥%1agect§{qﬁ§ﬂ%dothe com't_Bned or%la_lglc
pi pephdien are Wkiag edvay esoﬂ[tﬁnpfl.ﬁfaltéjeﬁld Rer€lb¢dll 6f Ghe NfBlveaRrARdrctarfy
g (6.42 mmol ), of di-tert-butyl dicarbonate are added. The
sol BvApArater gives 130 mg (98% of theory) of the title compound, which is reacted

further directly.

Example 11A
(all-cis)-3,5-Dimethyl-4-hydroxypiperidine hydrochloride

CH,

H—N OH

x HCI

CH,

130 mg of the compound of Example 10A are hydrogenated using 10% Pd on catbon
as a catalyst in 10 ml of methanol and 0.5 ml of a 4M solution of hydrogen chloride
in dioxane under atmospheric pressure for 24 h. The catalyst is filtered off and the
filtrate is freed from the solvents under vacuum. The residue is dried under high
vacuum. This gives 98 mg (quantitative) of the title compound, which is used
without further purification.

MS (DCI (NHz)): m/ 2 = 147 (27) [M+NHJ", 130 (100) M+H]",



stirred at RT until the evolution of gas cones to an end, and
freed fromthe solvent on a rotary evaporator. The two
enantioners are separated by neans of chiral HPLC (Daicel
Chirapak AD-H, 5 m 250 mm x 20 nm el uent isohexane/2-propanol
95 : 5). The product eluted firsty;(R = 5.10 min) Is the
(S)-enantionier (Exanple 16A) (311 ng, 20% of theory). The
product eluted later (RR = 5.34 min) is the (R -enantioner

(Exanple 17A) (290 ng, 18% of theory). The absol ute '
ster%ﬂé@ﬁé&ﬂy was assigned subsequently through the X-ray
structure of Exanple 73. Exanple 17A Ethyl (R -(1-tert
butoxycarbonyl pi peridin-3-yl)acetate H3 1 /H3 J~ H3C O ''~N

CH3  Einjir(ensyided erRRR-duylectateidriRbehldide 46 Exanple 18A

Et hyl (S) g%erx’%ﬁ 3-vyl ggyeit ate hydrotrifluoroacetate H3C-OII
f 1i H / .1 x TFA 0 1 280 ng (1.03 mml) of ethyl
(S)-(1-tert-but oxycar ayl pi peridin-3-yl)acetate (Exanple 16A)
are stirred with 2 |chll_?60rrethane and 2 m of

trifluoroacetic
NH x HCI

o

3.01 ml (6.02 mmol) of a 2M solution of LDA in THF aze diluted in 7 ml of THF and
cooled to -78°C. 540 yl (5.52 mmol) of ethyl acetate are added and the solution is
stirred at -78°C for 30 min. A solution of 1.00 g (5.01 mmol) of N-tert-butoxycarb-
onylpiperidin-4-one in 10 ml of THF is added dropwise. The mixture is stirred at
-78°C for a further 1h and then warmed slowly to RT overnight. A saturated
ammonium chloride solution is added and the product is extracted with
dichloromethane. The removal of the solvent gives the ethyl (N-tert-butoxycarbonyl-
4-hydroxypiperidin-4-yl)acetate. This crude product is chromatographed by HPLC
(method 6), whereby the tert-butoxycarbonyl protecting group is cleaved by the
hydrochloric acid in the eluent. 478 mg (42% of theory) of the title compound are
obtained.

'H NMR (400 MHz, DMSO-ds); & = 1.20 (t, ] = 7.1 Hz, 3H), 1.69-1.86 (m, 4H), 2.48 (s,
2H), 2.96-3.18 (m, 4H), 4.07 (q, ] = 7.1 Hz, 2H), 5.05 (br. s, 1H).



acid at RT for 1 h. The volatile conponents are renoved on a
rotary evaporator and the residue is dried under high vacuum
The resulting oil (290 ng, 99% of theory) is reacted further
as it is. M5 (ES+): mlz = 172 [MtH'. i H NWR (400 MHz, CDC13):
5=1.28 (t, 3H), 1.30 (m 1H), 4280-2.00 (m 3H), 2.28- 2.35
(m 31-1), 2.70 (br.q, 1H, 2.87 (br.q, 1H), 3.42 (d, 1H), 3.51
(d, 11-1), 4.13 (g, 2H), 8.50 (br s, 1H), 9.10 (br s, 1H).

EXWA Et hyl (R)-piperidin-3-ylacetate
hydrotr uoroacetate Fi3Q /0~ ~NH x TFA O 290 ng (1.07
nmmol ) of ethyl (R)- (1 tert-but oxycar bonyl pi peridi n-3-yl)acetate
(Exanpl e 17A) axe st ed with 2 m_ of dichloromethane and 2 ni
of $19r%d irqf4.5 EP%PY‘#‘PCWGF £ h. The volatile conmponents
are renoved on a rotary evaporator and 47 the residue is dried
under hi gh vacuum The resulting oil (301 ng, 99% of theory) is
reacted further as it is. : rﬂz:172[|VHrHJ'. "H NMR
(400 MHz, CDCI3): 8 = 1HKR ll‘}ln 3190 m 1H), 1.80-2.00
(m 3H), 2.32 (br s, 31- . '\d ﬁ) .87 (m 1H), 3.42
(d, 1H), 3.50 (d, I1-1) 13 72(br s, 1H), 9.30
(br s, 1H). Exanple 20K Et hyl
3-1(2,2,2-trifluoroethyl)amno]-2-(2,4,5-trifl uoro-3-nmethoxyben
zoyl)acrylate (E +

The title compound is obtained with quantitative yield by treating 210 mg (1.22

mmol) of 8-tert-butoxycarbonyl-3-oxo-2,8-diazaspiro(4,5]decane (for preparation see:
Joumal of Medicinal Chemistry (1995), 38(19), 3772-3780) with 8 ml of a 4M
solution of hydrogen chloride in dioxane at RT for 2 h and then removing the

volatile components on a rotary evaporator and under high vacuum.

MS (ES+): m/z = 155 [M+H)".

IH NMR (400 MHz, DMSO-de): 8 = 1.71 (t, ] = 7.1 Hz, 3H), 2.13 (s, 2H), 2.95-3.11 (m,
4H), 3.09 (s, 2H), 7.60 (br. s, 1H), 8.78 (br. s, 2H).



Z) 00 FO FFLNHCH3 CHa FF 2.00 g (5.79 nol) of ethyl
3-0x0-3-(2,4,5-trifluoro-3-nmet hoxyphenyl) propanoate (for
preparation see journal of Medicinal Chem stry , (1995), 38
(22), 4478-87) are stirred under reflux in 3.8 m (4.14 g,
40.55 mmol ) of acetic anhydride and 4.82 m (4.29 g, 28.96
nmol ) of tdethyl orthoformate for it The solvent is then
renmoved conpletely on a rotary evaporator and the residue is
di ssolved in 10 m) of ethanol. 1.03 g (10.43 nmol) of

2, 2, Zxpoiple 14Ao- | - ani noet hane are added dropwise to the ice-
cooled solution. The m xture is brought to roomtenperature and
stirred at that tenperature overnight. For the work up, the
sol V%nﬁedzglwzm%ddxanﬂ hoR fi8ehkiieone  Teacted farther as a
crude product wit i f1’cation steps (yield assuned to be
quantitive). 48 LC-NB (method 2): R =2.37 mn, M5 (ESt+) = 386
(MtH) ©. The foll owi ng Exanpl es 21A to 25A are prepared in

anal ogy to Exanple 20A from poRdi Nng am nes. 49

Exanpl e No, Structure Anal yti
(et hod) / measur enent

1.04 g (4.72 mmol) of 4-amino-1-benzyl-4-hydroxymethylpiperidine (for preparation
see: Eur. J. Med. Chim. Ther. (1974) 9, 424-433) are suspended in 16 ral of dichloro-
methane and 842 mg (5.2 mmol) of carbonyldiimidazole are added. As the reaction
progresses, a solution forms, which following complete reaction i diluted with
dichloromethane and washed first with water, then with a 5 per cent sodium
bicarbonate solution and once again with water. The organic phase is dried over
sodium sulfate and freed from the solvent on a rotary evaporator. 1.04 g of the title

compound are obtained as a crude product, which is reacted further as it is.
LC-MS (method 4): R,= 1.80 min, MS (ES+): m/z = 247 (M+H)*

1H NMR (400 MHz, CDCly): & = 1.74-1.84 (m, 4H), 2.40 (br.s, 4H), 3.50 (s, 2H), 4.12
(s, 2H), 5.90 (br.s, 1H), 7.22-7.35 (m, SH).



values o0 0 21A :iciliLcThc LCGM (nethod 1): R = 2.46 mn
(R -enantionmer / F NHeH M5 (ES +): mz = 400 (MVH) p 3 H3 C
H3c FF F 0 0 F O'CH LC-Ms (nethod 2): R =2.28 min 22A ~/ |
s M5 (FS+): mlz = 364 (,MtH)' racemc F F NHH3C HBCOF O F
LCG-Ms (method 3): R = 2.72 min 28A MBS (FS+): mz = 358 (MtH)-
F, FCH3 '"CH3 O FOLCM (nmethod 2): It, =2.22 min 24A ]/
| M5 (ES+): mz =368 (MtH™ FFNHCH3 O H3I| F CF

Example 15A

0
36

2-Oxa-4,8-diazaspiro(4,5]decan-3-one

o j\/NBCNH

H

500 mg (1.61 mmol) of the compound of Example 14A are hydrogenated using
10 mg of Pd (10% on carbon) in methanol and 100 ul of 4N hydrogen chloride in
dioxane under atmospheric pressure at RT overnight. The catalyst is filtered off and
the filtrate is [reed from the solvent on a rotary evaporator. The free base cannot be
purified by extraction between ethyl acetate and a sodium bicarbonate solution.
Therefore the aqueous phase is concentrated on a rotary evaporator und dried and
the residue is, stired with methanol. The salts are largely removed by filtration.
Removal of the solvent from the filtrate gives 360 mg of crude product, which is used
without further purification.

MS (DCI (NHs)): m/z = 174 (M+NH,)", 157 (M+H)*.

'H NMR (400 MHz, MeOD): 5 = 1.68-1.80 (m, 4H), 2.73 (m, 2H), 2.90 (m, 2H), 4.19
G, 2H).



O0 25A F 0 LG M (method 1): R = 2.40 min (15, 2R - M5 (ES+):

m z

= 382 (MtH) enantionmer F F NH CH3 H3CIO A F 50 Exanple

26A Ethyl 6, 7-difl uoro-8-nmnethoxy-4-oxo-1- (2, 2,
2-trifluoroethyl)-1, 4-dihydroquinoline-3- carboxylate OO0 F I
OCH3 F\ N H3C-OLF F F Under a@%ar gon at nosphere and with

ice cooling 0.32 g (8.11 nmol ) of

0% sodi um hydride are

provided in 5 m of tetrahydroturan, and a solution of 2.23 g
(5.79 mol ) of the conpound of Exanple 20A in 15 m of

tetr

nis slowy added dropwi se. The m xture is

subsequently warned to roomtenperature, stirred at that
.tenperature for 2 h and left to stand overnight. For the work

up,

Stll’l’e

9f(1aaebixy&ebén efideslyfh@pse se, the mixture is
f(or 5 mn, x%l | ut eyéllp%lth et %’g acetate, washed several

tinmes with water and once with a saturat ed sodi um hydr ogen
carbonate sol ution, the organic phase |6 ?_“:ed over nagnhesi um

sul fate and flltered

H,C._ O /U\ )<CH
o

1 g (5.84 mmol) of racemic ethyl piperidin-3-ylacetate are provided in dichloro-
methane and 1.4 g (6.42 mmol) of di-tert-buty! dicarbonate are added. The solution is
stirred at RT until the evolution of gas comes to an end, and freed from the solvent
on a rotary evaporator. The two enantiomers are separated by means of chiral HPLC
(Daicel Chirapak AD-H, 5 pm, 250 mm % 20 mm, eluent isohexane/2-propanol 95 :
5). The product eluted first (R. = 5.10 min) is the (S)-enantiomer (Example 16A) (311
mg, 20% of theory). The product eluted later (R, = 5.34 min) is the (R)-enantiomer
(Example 17A) (290 mg, 18% of theory). The absolute stereochemistry was assigned
subsequently through the X-ray structure of Example 73.

Example 17A

Ethyl (R)-(1-tert-butoxycarbonylpiperidin-3-yl)acetate

3

O HG
Hscvom/"-..O/U\okcm
0

Preparation: see under Example 16A.



and the solvent is renoved conpletely on a rotary evaporator.
The crude product is prepurified by columm chromatography on
silica gel 60 (eluent: dichloro- nethane/ nethanol 100/1 -,

100/ 2). For fine purification ong hal f of the crude product is
purified by preparative HPLC (et ﬁod 5) (0.83 g of pure
product). The other half is recrystallised fromacetonitrlle
(1.02 g). The overall yield is therefore 1.85 g (87% of

t he@xamplePBA (method 8): R = 4.34 nin MS (DC (NH3)) = 366
(MtH)'. 51 '"H NWR (300 MHz, CDC13): 8 = 1.41 (t, 3H), 4.15 (s,
3H), 4.41 (q, 2H), 5.23 (q, 2H), 8.11 (dd, 11-1), 8.33 (s,

1H) . 05 DL j i t abl e bel ow are prepared
in gﬁ@gwlﬁ %l@?ﬂ%@gﬁ%&%ﬁ@ﬁ%ﬁbﬁ%&e Stricture Starting

Anal ytical data WMaterial LC-MS (nethod)/neasurenent Exanple
val ues No. HPLC (nethod)/neasurenent values M

(et hod) / measur enentHa\Q&l\ge@ m% Ocl 21A LC- M5 (net hod
1): (R- R = 2.22 menantioner N|Y r (kSFPA mz= 380 (MtH)'
H3CA HF F 0O

280 mg (1.03 mmol) of ethyl (5)-(1-tert-butoxycarbonylpiperidia-3-yl)acetate
(Example 16A) are stirred with 2 ml of dichloromethane and 2 m) of trifiuoroacetic
acid at RT for 1 h. The volatile components are removed on a rotary evaporator and
the residue is dried under high vacuum. The resulting oil (290 mg, 99% of theory) is
reacted further as it is.

MS (ES+): m/z = 172 [M+H)*.
IH NMR (400 MHz, CDCly): & = 1.28 (t, 3H), 1.30 (m, 1H), 1.80-2.00 (m, 3H), 2.26-

2.35 (m, 3H), 2.70 (br.q, 1H), 2.87 (br.q, 1H), 3.42 (d, 1H), 3.51 (d, 1H), 4.13 (g, 2H),
8.50 (br s, 1LH), 9.10 (br s, 1H).

Example 194

Ethyl (R)-piperidin-3-ylacetate hydrotrifluoroacetate

290 mg (1.07 mmol) of ethyl (R)-(1-tert—butbxycarbonylpiperidin—3-yl)acetate
(Example 17A) are stirred with 2 ml of dichloromethane and 2 ml of trifluoroacetic

acid at RT for 1 h. The volatile components are temoved on a rotary evaporator and



OO0 F 0"CH 22A HPLC (nethod 8): 2aAl ' R = 4.11 mn racemc
FNNM (DAl (NH3)): H3C.1 HSC v Fnjz = 344 (MHi)" o O F
011~~CH 23A LC-M5 (nethod 3): 29A 3 R =2.33 mn F N M
(ES+): mz ,= 338 (MtH)' H3C-0 52 Exanple No. Structure
Starting Anal ytical data Material JC M5 (nethod)/ neasurenent
Exanpl e values No. HPLC (nethod)/Tmeasurenent val ues M5
(et hod) / neasurenent values 0 O F OCH 24A LC-M5 (nethod 2):
30As R =1.83 mnFI M5 (ES+): mz = 349 (MtH H3C~ YF F

the residue is dried under high vacuum. The resulting oil (301 mg, 99% of theory) is

reacted further as it is.
MS (ES+): m/z = 172 [M+H]*.

1H NMR (400 MHz, CDCl): & = 1.28 (t, 3H), 1.30 (m, 1H), 1.80-2.00 (m, 3H), 2.32 (br
5, 3H), 2.70 (m, 1H), 2.87 (m, 1H), 3.42 (d, 1H), 3.50 (d, 1H), 4.13 (g, 2H), 8.72 (br s,
1H), 9.30 (br s, 1H).

Example 20A

Ethyl 3-((2,2,2-trifluoroethyl)amino]-2-(2,4,S-trifluoro-3-methoxybenzoyl)acrylate (E +

Z)
O O
F

| ‘L

F F “NH “CH,
0
“CH, STF
F F

2.00g (5.79mmol) of ethyl 3-0x0-3-(2,4,5-trifluoro-3-methoxyphenyl)propanoate
(for preparation see Journal of Medicinal Chemistry, (1995), 38 (22), 4478-87) are
stirred under reflux in 3.8 ml (4.14 g, 40.55 mmol) of acetic anhydride and 4.82 ml
(4.29 g, 28.96 mmol) of triethyl orthoformate for 2 h. The solvent is then remaved
completely on a rotary evaporator and the residue is dissolved in 10 mJ of ethanol.
1.03 g (10.43 mmol) of 2,2,2-trifluoro-1-aminoethane are added dropwise to the ice-
cooled solution. The mixture is brought to room temperature and stirred at that
ternperature overnight. For the work up, the solvent is removed and the residue is
reacted further as a crude product without purification steps (yield assumed to be
quantitive).



O O31AF 25A LCG-M5 (nethod 2): (1S,2R)- )/ I R = 1.76 min
enantionmer F NCH3 M5 (ESt+): mlz = 342 (M+tH) H3Cl O Exanpl e 32A
6, 7- Di f| uor o- 8- met hoxy- 4- oxo-1-(2,2,2-trifluoroethyl)-1,

4- di hydr oqui nol i ne-3- carboxylic acid OO F OH F F YF N H3CF
800 my (2.19 mml) of the conmpoud of Exanple 26A are provided
ina mxture of 25 nm of acetic acid-water-sulfuric acid
12:8:1 and stirred under reflux overnight. For 53 the work up,
the_L@qumethéqtﬁmgﬁhwrxﬁﬁpwmf 23gOMVEN)-evaporator, the
residue is adjusted to a pHoO , cautiously, wth a saturated
sodi um hydr ogen carbonate solu- tion, with ice cooling, the

suspensi on i.s diluted. wth ter and the precipit i

co | tofiontre BambiS ol b2 fle RBSarkd 3p PoifieS) il 20p from
resigd@otbgRnditgdinireuum 575 ng of the title conpound are
obtained. LC-Ms (nethod 3): R =2.41 mn, M5 (ES+) = 338 (MtH).
1H NWR (300 MFi 2, CDC13): S =4.21 (s, 3H), 5.37 (q, 2H, 8.11
(dd, 1H), 8.62 (s, 1H),



14.05 (bs, 1H). The follow ng Exanples 33A to 37A are prepared

I n anal ogy to Exanpl e 32A

Anal ytical data WMaterial

HPLC (et hod)/ measur enent
value 0 33A F OH 27A LG M5 (nethad 3):
R, =2.47 mn H3c'H3c~ F M5 (ES+):
FOH1 | 28A HPLC (nethod 8):

Exanpl e No. Structure Starting

LC- M5 (net hod)/ neasur enent val ues

val ue M5 (net hod)/ neasurenent

(R -enantioner F/ NI

mz =352 (MFH) F F o 0 34A
racemc Ra = 4.17 min F N M5

(ESI+): mz = 316 (MtH) H3C, F '0 54 Exanple No. Structure

Starting Anal yti cal

data Materi al

val ues HPLC (nethod)/ neasurenent

LC- M5 (net hod)/ measur enent

enantiomer

Example No. Structure Analytical data
LC-MS (method)/measurement
values
0 O
21A F 7o LC-MS (method 1): R, = 2.46 min
- i S (ES+): m/z = 400 (M+H)*
(R)-enantiomer . e Sy \\ eH, MS (ES+): m/ (M+H)
F
HSC’O H,C
¢ F
0 0]
o CH LC-MS (method 2): R.= 2.28 min
224 l | MS (ES+): m/z = 364 (M+H)*
racemic F NH
/O )\/F
H,C H,C
0
F o LC-MS (method 3): R, = 2.72 min
23A | MS (ES+): m/fz = 358 (M+H)"
F FNH “CH,
0
“CH,
0O O
o LC-MS (method 2): It = 2.22 min
244 | § MS (ES+): m/z = 368 (M+H)*
F “NH “CH,
oL F
CH,
F
25A LC-MS (method 1): R = 2.40 min
(1S,2R)- MS (ES+): m/z = 382 M+H)"




value M (nethod)/ neasurenent value 0 O F off 29A LC- M5
(method 3)- 35A Rc = 2.35 mMn F M5 (ES+): nmz = 310 (MtH)* H3C
O F OH 30A HPLC (nethod 7): F N36A R =4.15 mn M (DCl
(NH3)): H3C-0 Fmz =337 (MFNH4Y)' 0 37A :10H 31A LC-MS
(method 2): (1S,2R- / R =1.8 Ohi n enan>aomer NS (ES+): mz
= 314 (MtH)' H3C,0 AL "'F 55 Exanple 38A (6,

7-Di fl uoro- 8- met hoxy-4-oxo-1-(2, 2,2-tri fluoroethyl)-1,

4- dipeei sl @ieAol i n-3- yl ] carbonyl difluoroborate

Ethyl 6,7-difluoro-8-methoxy-4-0x0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinoline-3-
carboxylate

o 0
" | 0" cH,
F N
Hac’o BKF

FF

Under an argon atmosphere and with ice cooling 0.32 g (8.11 mmol) of 60% sodium
hydride are provided in S ml of tetrahydrofuran, and a solution of 2.23 g
(5.79 mmol) of the compound of Example 20A in 15 ml of tetrahydrofuran is slowly
added dropwise. The mixture is subsequently warmed to room temperature, stirred at
that temperature for 2 h and left to stand ovemnight. For the work up, 2 ml of acetic
acid are added dropwise, the mixture is stirred for 5 min, diluted with ethyl acetate,
washed several times with water and once with a saturated sodium hydrogen
carbonate solution, the organic phase is dried over magnesium sulfate and filtered,
and the solvent is removed completely on a rotary evaporator. The crude product is
prepurified by column chromatography on silica gel 60 (eluent: dichloro-
methane/methanol 100/1 — 100/2). For fine purification one half of the crude
product is purified by preparative HPLC (method 5) (0.83 g of pure product). The
other half is recrystallised from acetonitrile (1.02 g). The overall yield is therefore
1.85 g (87% of theory).

HPLC (method 8): Ri= 4.34 min

MS (DCI (NHy)) = 366 (M+H)".



OOF I Fti FNYHCOFF 1.45 g (4.30 nmmol) of the
conpound of Exanple 32A are provided in 10 m of

t et rahydrof uran, subsequently 6.81 m (7.63 g, 53.75 mmol) of
boron trifluoride- diethyl ether conplex are added and the

m xture is stirred overnight at 71C. For the work up, the
reaction mxture is cooled to roomtenperature and 50 m of

di et hyl
t he result

Dry| n HMRE’%

et her
pr eci

O Hizd ChAGdRr 8 i lght
titl ted

L T FETRGA P, S MR S L s o
"H NWR (300 MHz, DMBO-d6): S =
dd, 1H), 9.66 (s, 1H). 56
e’ PERIEEh BAAREd B
Startjqpg Analytical data Material

are added,
itate i s

the m xture is stirred f or
col lected by s

Gadtiurh b5 (eathibal g 21 Seld, 21,

20 mn and
ion filtratio

further without purification.

4.21 (s,
The follow ng

EbéatpBleebeigN ar

(NH3) )
3H),

= 402 (M:NH4) ' .
2H), 8.38
9A t0_43A

6.12 (q,

Exanpl es
@&ﬂrglo Np anadpgy, ¢¢ Gxample
LC- M5 (nethod)) neasurenent

values 0 0O F 1 39A F O-B~IF 33A LC-M5 (nethod 2)~
Example No. Structure Starting Analytical data
Material | LC-MS (mmethod)/measurement
Example vahies
No. HPLC (method)/measurement
valites
MS (method)/measurement
. valnes
0 o]
27A F PN 21A |LC-MS (method 1):
0~ “CH,
®- R =2.22 min
enantiomer N E MS (ES+): m/z = 380 (M+H)*
0
H,C”~ Hac)}(F
F
0 o)
F 0" cH 22A  |HPLC (method 8):
28A | : R = 4.11 min
racemic N MS (DCI (NHa)):
O /‘\/ = I +
HC HC m/z = 344 (M+H)
0 0
F - :
O/\ CH 23A |[LC-MS (method 3)
29A | R, =2.33 min
F N MS (ES+): 10/z := 338 (M+H)*
0
H,C” é




(R) -enantioner R,
AHCF FO

OVB., F 35A L

r = 1.98 mn NM (ES+): mlz = 400 (

0 F O-IBl ~ F34ALC—I\/B(rrethod]): 40A |
1.96 min F NM (ES+): nfz 364(|VH—I)' ,O~F HA H3C O 0

C M (e todl 4g§BR =1.92 mn F M5 (ES+):
~ H3CO OO F36ALC—IVB(rrehd3):
F

= 358 (MH)
42A R, = 2.09 mn [/ 1 M5 (FSt): mz = .368 (MtH)' O/F
Example No. Structure Starting Analytical data

Material | LC-MS (method)/measurement

Example values
No. HPLC (method)/imeasurement

values

MS (method)/measurement
values
o] 0
F .
0/\ CH, 24A LC-MS (method 2):
30A l R = 1.83 min

MS (BS+): m/z = 348 (M+H)*

31A 25A |LC-MS (method 2):
(15,2R)- R.= 1.76 min
enantiomer MS (ES+): m/z = 342 (M+H)*
ample 3

6,7-Difluoro-8-methoxy-4-0x0-1-(2,2,2-trifluoroethyl)-1, 4-dihydroquinoline-3-

carboxylic acid

0o 0
F
| OH
F N
0 F
H,C” ‘}/
FF

800 mg (2.19 mmol) of the compound of Example 26A are provided in a mixture of

25 ml of acetic acid-water-sulfuric acid 12:8:1 and stirred under reflux overnight. For



Hc~Y F OOFI 43A F 0~-B"F 37A LC-M5 (nethod 2):

(1S,2R- R =1.74 min enantiomer F M5 (ES+): nmz = 362 ( MtH)
H5C-0 a "F 57 Exanple 44A (6, 7-Difluoro-1-) (1R

25) - 2-fl uor ocycl opr opyl am no) - 8- net hoxy- 4-o0xo01l, 4-di hydr o-

qui nol i n-3-yl ] carbonyl difluoroborgte 0 OF | F OF F #N H3C
F From 750 ng (2.39 mmol ) of

6, 7-di fl uoro- I-((1R 2S) - 2-fl uorocycl opr opyl am no) - B-

nethoxy 4- oxo- di hydr oqui nol i ne- 3-carboxylic acid (for

pr epah&tWerk %eﬂ%olw de Jeegly apmoxedgnga [ataryneAppraser, ghe residue is

Comonirsd B ERFLOCY, (<RI TIFyRn et it hyblifich caffigate solu

( FS+)domy with i86200ldl)the suspension is diluted with water and the precipitate is
collected by suction filtration. After drying of the filter residue under high vacuum,
575 mg of the title compound are obtained.

LC-MS (method 3): R.= 2.41 min, MS (ES+) = 338 (M+H)*.

'H NMR (300 MHz, CDCls): 5 = 4.21 (s, 3H), 5.37 (q, 2H), 8.11 (dd, 1H), 8.62 (5, 1H),
14.05 (bs, 1H).

The following Examples 33A to 374 are prepared in analogy to Example 32A.

Example No. Structure Starting Analytical data

Matarial LC-MS (method)/measurément
values

HPLC (method)/ measurement
valie
M3 (method)/ measurement value

334
(R)-enantiomer

27A  |LC-MS (method 3):
R:=2.47 min
MS (ES+): m/z = 352 (M+H)*

34A F : 28A |HPLC (method 8):

racemic l R:=4.17 min

5 J\/F MS (ESI+): m/z = 316 (M+H)"
H,C” H,C




1H NWR (400 MHz, CDC13): S = 9.17 (s, 1H), 8.15 (t, j = 8.5 Hz,
1H), 5,01 (dm j =63 Hz, 1H), 4.43 (m 1H), 4.29 (s, 3H),
2.00-1.75 (m 311). 58 Exanple 45A

8, 9-Di fl uor o- 3- et hyl - 7- oxo- 2, 3-di hydro- 7H[ 1, 4] oxazi noJ 2,
3,4-ij] quino line-6- carbonyl difl uoroborate OOF | F OF F
NOCH3 From1.0 g of

8, 9-di fl uoro- 3- et hyl - 7- oxo- 2, 3-di hydro- 7H (1, 4] oxazi no[ 2, 3, 4-
i j ] JUEsRIpled: BF Car DOX¥irhdgnraCl 0 (1 J7 StRGRPJ! at | ON AR@APadaDdRE 1Al  Of
Medilci nal Chenjstry 1992, 35 (4),| Matdgal and.cIMS(neghodBmeGuremext
BF3 |etherate, py the sane nethod gs descr|i bed forvdleanpl e 38A,
1.0 (g (85% of fheory) of the titld conpoyndiil& (mS@P‘ale*eF.mWBmt
g!zgl (pgs) * B i g/.Ro( ﬁgc FHE ! @eas%i;m%@‘““
4.82 (d, j = (dd, j |= 11.5 Hz, 1.8 Hz,
1H),| 1.56 (d, ExanmiLe-M8Amethod 3):
7- (4- Et hgxgycar -6-fluqro
1-(3-fluoroeth 1, 4- Ri=2.35 min
di hydr oqui nol i MS (ES+): m/z = 310 (M+H)*
0
F OH 30A |HPLC (method 7);
36A I R[ =4.15 min
MS (DCI (NH;)):
m/z =337 (M+NH,)*
37A 31A | LC-MS (method 2):
(1S,2R)- R: ='1.84 min
enantiomes MS (ES+): m/z = 314 (M+H)*




00 FP~1 OH FISCNNOHCO OF 155 ng (0.38 mml) of
6, 7-di fiuoro=l -(2-fl uoroethyl)-8-net hoxy- 4-oxo-1, 4-di hydr o-

qui nolin-3-yl]-carbonyl difluoroborate (for preparation see
EP0241206) and 120 ng (0.76 mmol, 2 eq.) of ethyl

pi perl di ne-4-carboxyl ate ate stirggd in 3 m of acetonitrile

at 50C for 3 h. The solvent is renoved on a rotary evaporat or
and 0.56 m of ethanol and 0.53 m of triethylamne are added
to t&e regi ggg This solution is heated at reflux for 2 h. The
sol v noved on a rotary evaporator and the residue is
taken up in alittle DMSO and separated by preparative HPLC
(method 5). Concen- tration of the corresponding fractions on a
r ot al{§,7d3/iaporoa8methuxy -droxDv1e(2 2k flir géthyl) dodrdinygroquin 6lin-Ay
(59% he r E b aﬁ’?tltle conpound LC-M5 (nethod 2): 1L=
2305’C ‘{ ¥noDOT 439 (MrH)t. 'H NM 2 (500 Mz,

CDCl 3): 5 = 14. 67 (s 1H), 8.59 (s, 1H), 7.98 (d, J = 12.1 Hz,
1H), 4.83 (dt, j = 25,6, 4 Hz, 2H), 4.71 (dt, j = 47 Hz, 4 Hz,
2H), 4.19 (q, j = 7-1 Hz, 2H), ) 83 @s, 3H), 3.51 (br. d, J
1,2 Hz, 2H), 3.23 (br. t, | H, 2.54 (m 1H), 2.05
(br. d, j =10 Hz, 2H), , b ft, J = 7.1 Hz,
3H). 60 Exanple 47A
7- (4- Et hoxycar bonyLpi per.i '\ij -fl uor o- 8- net hoxy- 4- oxo- 1- (

2, 2, 2- trifluoroethyl)-1, 4}di hydroqui nol i ne-3-carboxylic acid
00 0 S/F
H,C
F

F

1.45 g (4.30 mmol) of the compound of Example 32A are provided in 10 ml of
tetrahydrofuran, subsequently 6.81 ml (7.63 g, 53.75 mmol) of boron ftrifluoride-
diethyl ether complex are added and the mixture is stirred overnight at 70°C. For the
work up, the reaction mixture is cooled to room temperature and 50 ml of diethyl
ether are added, the mixture is stirred for 20 min and the resulting precipitate is
collected by suction filtration. Drying of the solid under high vacuum gives 1150 mg
of the title compound, which is reacted further without purification.

HPLC (method 7): Re= 4.25 min,

MS (DCI (NHs)) = 402 (M+NH,)*.

'H NMR (300 MHz, DMSO-dg): § = 4.21 (5, 3H), 6.12 (q, 2H), 8.38 (dd, 1H), 9.66 (s,
1H).



FOH HCI ON-0 FH3C/IX OFF According to the sane

nmet hod as for Exanple 46A, from 800 ng (2.08 nmol) of [6,

7-di fl uoro- 8- met hoxy-4-oxo-1-(2, 2,2-trifluoroethyl)-1,

4- di hydroqui nolin-3-yl] carb- onyl difluoroborate (Exanple 38A)
and 653 ng (4.15 mmol) of ethyl pJéperidine-4- carboxylate, 625
nmy (63% of theory) of the title conpound are obtained. HPLC

(method 8): R .97 min. MBS (ES+): mz = 475 (M+H]' 'HN_I\/R
50 S B 3 gy g Pt -
2H), 3.86 (s, 3H), 3.53 (br. d, j = 12.5 Hz, 323(br t,

] =12 Hz, 21-1), 2. .54 (m 1H), 209201(m?|—h 1C)7 R':.

(t, j =Stmcturey  3H) Nﬂtﬁeﬂnatl ve
| arger quantitjes: 15.5 g (40.3 mo )"aﬁﬁ’fmt m‘p‘f"‘me’““t
+2-66 % ’8@ 52F||||u: of —etihyt—
pi peri di ne- 4- carboxyl atle afle stirred in 2290 m of acetonitrile
at 50C @9ar I’II%‘ . o solvent-Pse r epovdda c&ﬁsﬂv{&(!eth}w@)h) a
r ot R # residue ip stirrqpl_@@ inf €flux with
am R?ega ?H O et hanol pnd 125 of tr| et hyl ar ni ne
for|{1 h. The splvent ig renoved on a rot arWS@\?b)p@if%ﬁﬁqo%H)the
residue is dissql d thanol. This soljution is stirred into
1000 nl of IN hydrochlefi€ acid. The precjpitated product is
col lreeted—by——sget+or—i 'btratd' o ang—er+ed—under—hi-gh vacutmT—
This gives 19.11 g (74% @ff t ory|) of the tjtle conpound.
F o~ \F 34A [LC-MS (method 1):
40A | R = 1.96 min
F N MS (ES+): m/z = 264 (M+H)*
H,C” HC
O 0 I|=
F o’E\F 35A |LC-MS (method 1):
41A | R. = 1.92 min
F N MS (ES+): m/z = 358 (M+H)*
0
H,C
Q 0O Il:
F B 36A LC-MS (method 3):
42A R: = 2.09 min
MS (ES+): m/z = 368 (M+H)*
43A 37A LC-MS (method 2):
(15,2R)- R, = 1.74 min
enantiomer | MS (ES+): m/z = 362 (M+H)*




The foll ow ng Exanples 48A to 54A are prepared in analogy to
the instructions of Exanple 46A. If no starting material is
entered for the piperidine noiety, the substituted piperidine
enpl oyed is commercially avail able. Exanple Structure Starting
Anal ytical data No. Materials L (et hod) / measur enent  val ues
0 048A F\ | OH39A LC-Ms (rmetho 73): (R - Macl © NR = 2.92
mn. enantionmer 0 ,0 M5 (ES+): mz = 489 (MtH)" HNC H3c ON F
F O 49A F CH 40A LC-Ms (nmethod 1) racemic Mac ~ ~JIN' N R
= 2. Fiample 49A~f v Hc~oH ejl-~F M5 (ES+): mz = 453 (MtH)' 0
F\ OH41A LC-Ms (nmethod 1): 50A M30O IHINR=2.71 mn. O
~C 0 M5 (ES+): mlz = 447 (MtH)' |1 vo F OH 42A LG MS (et hod

3)-- [l?,]?ﬁ)Mu%rc'}!1'-\{(ﬁ§,Zf)-g:ﬂ%%régy@lopropylaminol-8-methoxy-4—oxo--1,4-dihydro-

quinolin-3-ylJcarbonyl difluoroborate

From 750 mg (2.39 mmol) of 6,7-difluoro-1-((1R,2S)-2-fluoracyclopropylamino)-8-
methoxy-4-oxo-1,4-dihydroquinoline-3-catboxylic acid (for preparation see WO
96/01262) and 4.08 g (29 mmol) of BF; etherate, in analogy to Example 384, 582 mg

of the title compound are obtained.
LC-MS (method 2): Ry = 1.74 min
MS (ES+): m/z = 362 (M+H)*,

'H NMR (400 MHz, CDCly): 5 = 9.17 (s, 1H), .15 (¢, ] = 8.5 Hz, 1H), 5.01 (dm, ] = 63
Hz, 1H), 4.43 (m, 1H), 4.29 (s, 3H), 2.00-1.75 (m, 3H).

T B YT T & C——— . & et .



0-0F M5 (ES+): mz = 457 (MtH)* F 62 Exanple Structure
Starting Analytical data No- Materials LC M5

(met hod) / ntasureneya values 0 O 52A F off 44A LC-MS (et hod
3): (1R 2S)- Hoc ININRc = 2.74 min enantiomer 1 YON c'0 MS
(ESt): mz = 451 (MtH)- 0 0 O :)(®H LC-M5 (nethod 1): 53A 2.44
mn racemc ~oH, M5 (ES+): mlz = 419 (MtH)' 0 0 O F OH LC- M5
(method 1): 54A /~ ~38A + R =203 mn NN O IF 15A M5
(ES-I%Xanrldﬁ: A474 ( M+H) F ONHH3 F O

8,9-Difluoro-3-methyl-7-o0x0-2,3-dihydro-7H-[1,4]oxazino[2,3,4-ij]quinoline-6-
carbonyl difluoroborate

From 1.0 g of 8,9-difluoro-3-methyl-7-oxo-2,3-dihydro-7H-(1,4)oxazino(2,3,4-
ijlquinoline-6-carboxylic acid (for preparation see Journal of Medicinal Chemistry
1992, 35 (4), 611) and 1.51 g (3 eq.) of BF; etherate, by the same method as described
for Example 384, 1.0 g (85% of theory) of the title compound is isolated.

MS (ESI pos) : m/z = 330 (M+H)".
'H NMR (400 MHz, DMSO-d¢): 8 = 9.64 (s, 1H), 8.15 (dd, ] = 7.5, 10.0 Hz, 1H), 5.32

(m, 1H), 4.82 (d,] = 11.6 Hz, 1H), 4.57 (dd, ] = 11.5 Hz, 1.8 Hz, 1H), 1.56 (d,] = 7.0
Hz, 3H).



Exanpl e SSA
7-1(3S)-3-(2-Ethoxy-2-oxoet hyl ) pi peridin-1-y1]-6-fluoro-8-netho
Xy-4-oxo-1-(2, 2, 2-

trifluoroethyl)-1,4-di hydroquinoline-3-carboxylic acid 0 0 F
OH H3CG-0O NI / N Y~Nr 00 110 F gg3C F F 63 290 ng (1.05
nmmol ) of the conpound of Exanple 18A (S-enantionei) are
provided in 8 m of acetonitrile at RT, and 177 pl of

N, N-di i sopropyl ethylamne (1.1 eq.) |and subsequently 356 ng
(0. gwthe conpound of Exanple 38A are added. The
mxture is stirred at 50C. After one hour, 80 pl of

N, N-di i sopropyl ethylamne (0.5 eq.) and after 2 hours a

f ur t hB(4-BQopycapbony] pipeiidimopyhsyflesrbyl @niurz oty h-8medh axiyot-oxo-1,4-
added,. T%e m xH,ur% | S Ief]_t stirring|at SOC overnight, then

f r eecAIRYERRH: 1PE13atarPRYLiE3fionent s| on a rotary evaporator. The
residue is boiled with 1.4 m of ethanol and 1.4 m of
triethylamne for 2 h and the solution is cooled to RT.
Following the renoval of the volat|{le cooponedts on a rotary
evaporator, the residue is taken_up{in O amnd separat ed by
preparative HPLC (nethod 5). 243Fj

H.C
3 \\ N N
o - _0
H,C k‘
o)

F

155 mg (0.38 mmol) of 6,7-difluoro-1-(2-fluoroethyl)-8-methoxy-4-oxo-1,4-dihydro-
quinolin-3-yl]-carbonyl difluoroborate (for preparation see EP0241206) and 120 mg
(0.76 mmol, 2 eq.) of ethyl piperidine-4-carboxylate are stirred in 3 ml of acetonitrile
at 50°C for 3 h. The solvent is removed on a rotary evaporatoi and 0.56 m) of ethanol
and 0.53 ml of triethylamine are added to the residue. This solution is heated at
reflux for 2-h. The solvents are removed on a rotary evaporator ancl the residue is
taken up in a little DMSO and separated by preparative HPLC (method 3). Concen-
tration of the corresponding fractions on a rotary evaporator and drying under high

vacuum give 100 mg (59% of theory) of the title compound.

LC-MS (method 2): R.= 2.30 min, MS (ES+) : m/z = 439 (M+H)".

'H NMR (500 MHz, CDCL): 5 = 14.67 (s, 1H), 8.59 (s, 1H), 7.98 (d, J = 12.1 Hz, 1H),
4.83 (dt, ] = 25.6, 4 Hz, 2H), 4.71 (dt, ] = 47 Hz, 4 Hz, 2H), 4.19 (q, | = 7.1 Hz, 2H),
3.83 (s, 3H), 3.51 (br. d, ] = 12 Hz, 2H), 3.23 (br. t, ] = 12 Hz, 2H), 2.54 (m, 1H), 2.05

(br. d, ] = 10 Hz, 2H), 1.90 (m, 2H), 1.28 (t, ] = 7.1 Hz, 3H).

. T T S e L ..



title conpound are obtained. LC-M5 (nmethod 2): R = 2.65 mn
M5 (ES+): mlz = 489 (MtH)* 1H NWR (400 MHz, CDCI 3): S = 14.41
(s, 1H), 8.52 (s, 1H), 7.92 (d, j =12 Hz, 1H), 5.31 (dq, J =
2.5, 7.9 Hz, 21-0, 4.14 (q, j = 7.1 Hz, 2H), 3.84 (s, 3H), 3.50
(br. d, J =12.1 Hz, 2H), 3.23 (8. d, | = 12.7 Hz, 2H), 3.14
(br, t, j =11 Hz, 1H), 2.90 (br. t, j - 11 Hz, 1H), 2.30-2.20
(m 3H), 1.96 (br. d, J - 8 Hz, 1H), 1.85-1.70 (m 2H), 1.26
(t, Examible , 3H). 64 Exanple 56A

7-[( - 3- (Z-Et hoxy- 2- oxoet hyl ) pi peri di n-1-yi J- 6-fl uor o- 8- met ho
Xy-4-oxc-1-(2, 2,2- trifluoroethyl)-1,

4-d

i hyd ui noJ i ne-3-carboxylic acid 00 F | | . H3C~- NN O
MiESLSS S e A e W S LIRS ER 1 B
Exa 1S4 ' - ' 4n 8 m of
ace'?ﬂ(i))ir??1 to ril eﬁg‘t1 Q@ﬁ&gﬁ%&%o?}ﬁ{&% g%tg%%%icﬁdsopr opyl et hyl am ne
(1.1 eq.) and subsequently 368 ng (0.96 mmol) of the conpound
of Exanpl e 38A are added. The mxture is stiéred at 50C. After
one hour, 83 Il of N, N-diisopropylethyl&hinel(0.5 eq.) and
after 2 hours a further 83 pl of NN-diisapropy] ethylamne (0.5
eq.) are added. The m xture is |®
overni ght, then frﬁ%d fromthe volld

3

According to the same method as for Example 464, ftom 800 mg (2.08 mmol) of
[6,7-difluoro-8-methoxy-4-oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-3-yl] carb-
onyl difluoroborate (Example 38A) and 653 mg (4.15 mmol) of ethyl piperidine-4-
carboxylate, 625 mg (63% of theory) of the title compound are obtainedl.

HPLC (method 8): R; = 4.97 min.

MS (ES+): m/z = 475 [M+H]".

'H NMR (400 MHz, CDCls): § = 14.40 (s, 1H), 8.54 (s, 1H), 7.93 (d, ] = 12.1 Hz, 1H),
5.31(q,J = 7.9 Hz, 2H), 4.19 (q, ] = 7.1 Hz, 2H), 3.86 (s, 3H), 3.53 (br. d, ] = 12.5 Hz,
2H), 3.23 (br. t, ] = 12 Hz, 2H), 2.54 (i, 1H), 2.09-2.01 (m, 2H), 1.97-1.85 (m, 2H),
1.29 (t, ] = 7.1 Hz, 3H).

Alternative process for larger quantities: 15.5 g (40.3 mmol) of the compound of
Example 38A and 12.66 g (80.52 mmol) of ethyl piperidine-4-carboxylate are stirred
in 290 ml of acetonitrile at 50°C overnight. The solvent is rtemoved completely on a

rotary evaporator and the residue is stirred under reflux with a mixture of 250 ml of



conponents on a rotary evaporator. The residue is boiled with
1.4 mM of ethanol and 1.4 m of triethylamne for 2 h and the
solution is cooled to RT. Following the renoval of the
vol atil e conponents on a rotary evaporator, the residue is
taken up in DMSO and separated bg)preparative HPLC (nethod 5).
243 ng (52% of theory) of the title conmpound are obtai ned.
LC—IVIS (method 2): R = 2.65 mn M (ES+): nlz = 489 (I\/H—I) 'H
) .44 (s, 8.53 111
ani)g/'_%é 19.?%11? of gngtily% - fgn lzf} Hi‘he7 s@lVFE‘( 152rfrric3v)ed 4)111 a r%’ary
J2 H)_ Zgépzdgﬂmrghﬂ Lh@re&@uﬁs dlgsbl\)ed iB- rﬁ&hﬁ?ﬂil ‘lltijhs sblutiokdis ltu@@d irfté 1000
r
ml qdh? bydrot:hlojnc _aqy_ll'l'hg pred_lglgatedzpr@gugt is gol(lc?ﬁtec{;hg sucgogéxl(rqun

E;anppr%%l uhidr higBSvatudf. (Fhis Fes 19.265 (4% of thedry) [ trdtbive

7- [ 4compBhdxy- 2- oxoet hyl ) pi peri di n-1-yl]-6-fl uoro- 8- net hoxy- 4-

ox0-1-(2,2,2- trifluoroethyl)-1, 4-di hydroqui nol i ne-3-carboxylic

acid OO FI1I I OHN ' Cd) N/ YF HSCO 1111 % F 1100 ny

(2 8Bl dwh] Exa ples 48A to S4A are pre?ared in analogy to the instructions of
, 7-di fl uoro- oxy-1 - 2-trifluoroethyl)-4-oxo-1, 4-

d| hym@@iméﬁAnlfznpl ]st@mnm rmyatemlf Isuemterrsr &re tmﬁmmn%swgleﬁ'ndhe

979 '}Ebﬁm%ﬁ piperidine employed is commercially available.

Example Structure Starting Analytical data
Na. Materials [ LC-MS (method)/measurement
valves
o o
48A F 77 on| 39A |LCMS (method 3y
(R)- Hacw N N R: = 2.92 min.
enantiomet 0 H C,OH c)% MS (BS+): m/z = 489 (M+H)"
] S €
0 F
50
49A F oW | 40A |LC-MS (method 1)
racemic H’c\l N 7N R = 2.57 min.
° H’CrOH’cJ\/F MS (ES+): m/z = 453 (M+H)*
0 .
[s)
F [ oM | 41A  |LGMS (method 1)
50A ”=°ﬁ N N R, = 2.71 min.
© H’C/O é MS (ES+): m/z = 447 M+H)"
(8]
o 0
i on | 424 |LC-MS (method 3):
‘ |
S1A "'=°\| N N Re = 2.69 min.
o H,c’o H/F MS (ES+): m/z = 457 (M+H)*
0 F




mmol, 2 eq.) of ethyl piperidin-4-ylacetate are stirred in 20.6
m of acetonitrile at 50C for 3 h. The solvent is renoved on a
rotary evaporator and 14 m of ethanol and 28 m of
triethylamne are added to the residue. This solution is heated
at reflux for 1 h. The solvents ®re renoved on a rotary
evaporator and the residue is taken up in DVBQO acetonitrile
and separated by preparative HPLC (nmethod 5). Concentration of

t he [CEkdngPONI NG 1T asthicRil® ON a T O] StaingV[apOor at AkalyAidkl datay! NY
under hiNgh vhcuum give 358 ny (26% Mhtedid0 Lg-MSGinethbd)/héabdreément
compound. LG M (nmethod 2): R = 2.64 min| M5 (ESt)valued 7 = 439
(M:E) " fi 66] '"H NWVR (400 &DC1B): 8 3 14.48 (s, 1H), 8.54
(S, |1144 7.PO (d, 1HF A1) qand: umfm&ﬁad:;,s 83 (s,
3H) | 3:50 (bfucd, 2 < . d, ) =12 2.32 (d,
2H) | BB (mT Iy, 1, 21t 1), 1.139 edé!mQH) 1.28 (t,
3H) | efaetizRiee| S8AC -0 MS (ES+): /2 = 451 (M+H)"
7- (4- Ami nocayf bonyliipi peer din ) - 61 f 1 uor o- 8- net hoxy- 4- oxo-
1-(2,_2,2-tr|.fl uor oet hyl) - 1, 4- di hydr oquilnol | ne- 3- car boxylic
acidg 00 F DH 10H N HZN 308 YF Ol F 800 [ng (2. 08 mmwl) of the
conmpound of Exarrpl e 38 Df  4- amL@:%?frPéthod 1):
S3A N 45A |R¢=2.44 min
racemic O\J\CH! MS (BS+): m/z = 419 (M+H)*
LC-MS (method 1):
54A N 38A+ |R.=2.03 min
S<F 15A | MS (ES+): m/z = 474 (M+H)*
F
F
0
Example SSA

7-[(35)-3-(2-Ethoxy-2-oxoethyl)piperidin-1-yl]-6-fluoro-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid



onyl pi peridine (4.16 mmol) are stirred in 15 m of acetonitrile
at SOC overnight. The solvent is renoved on a rotary
evaporator and the residue is boiled with 20 nl of ethanol and
10 M of triethylamne for 1 h. After cooling, the volatile
conponents are renoved on a rotargg evaporator. The residue is
stirred with acetonitrile and the solid is collected by
filtration, washed with acetonitrile and dried under HV. 655 ngy

R S 65 v
NVR 2
s (1§@ér{ﬂ/|(d§ :ac%’_r{)ﬁ@ﬂé@t R’[S(ag,d91|7l(7?pl§0? N ﬂi'-'aus(oﬁro%&létﬁ%lamlm | E& Jand

3. 81 spbsequeptly 35amg (:92 gmel) of 112e zpmpourzi—pf E@mp‘le 3(815r.1re addqd The
12. 2 , Y/
1-Cyclo plrl%g} ISE% %%t 55'9 %x%rﬂy?%ﬁ %érhﬁdoq lells;gi%oﬁl uo?ﬁh@ng’g(’f‘s

t h. oxeg:-Y4andatted 24halirs ahfudtlouBOngl ioheN BI-dlepmpylelthylam1nﬂ= 8.0Oeqh are
of ertiFdp TS igiite T leth A 3 S0t e thepchent frah (Fegyotest
(T- 4)cotdpciieat:oft 8 pydaryevapdidtbt) The 1dsiduedis PHEOWKNTEY hﬂw&hﬁm-aﬁd
-l 1.4 ml of triethylamine for 2 h and the solution is cooled to RT. Following the
removal of the volatile components on a rotary evaporator, the residuc: is taken up in
DMSO and separated by preparative HPLC (method 5). 243 mg (52% of theory) of the

title compound are obtained.
LC-MS (method 2): R = 2.65 min
MS (ES+): m/z = 489 (M+H)*

'H NMR (400 MHz, CDClLy): § = 14.41 (s, LH), 8.52 (s, 1H), 7.92 (d, ] = 12 Hz, 1H),
531 (dq, ] = 2.5, 7.9 Hz, 2H), 4.14 (g, ] = 7.1 Hz, 2H), 3.84 (s, 3H), 3.50 (br. d, ) = 12.1
Hz, 2H), 3.23 (br. d, J = 12.7 Hz, 2H), 3.14 (br. t, ] = 11 Hz, 1H), 2.90 (br. t, ] - 11 Hz,
1H), 2.30-2.20 (m, 3H), 1.96 (br. d, ] ~ 8 Hz, 1H), 1.85-1.70 (m, 2H), 1.26 (t, ] = 7.1
Hz, 3H).



nol i necar boxyl at o- 3, ™) boron di fl uoride (for preparation see:
Journal of Medicinal Chemstry (1995), 38(22), 4478-87) in 5
m of acetonitrile is stirred at 500C over- night. The sol vent
is renmoved on a rotary evaporator and the residue is taken up
in Sm of triethylamine and 50 f# of ethanol and heated at
reflux for 4 h. After cooling, the solution is concentrated on
a rotary evaporator and the product is purified by RP-HPLC
(et hgglmi!ﬁgj,m mg (68% of theory) of the title conpound axe
obt ai ned: VR (300 MHz, DWVBO-d6): 8 =1.00-1.06 (in, 2H),
109116(m 2H), 1.21 (t, J = 7.1 Hz, 3H), 1.68-1.80 (m

= 11 22 (br, t, J =
12 HZ ][(3%%3 5&“&@% xoah%p@e&lélrslﬂé %tojﬁ's_'r)n?ﬁlw‘l f(s)m) 14220
(q, . d, J =12.0 Hz, 1H)),

mﬁ‘f&&thwlhé)‘g%hyg frodd:li%&%e:%k%oﬁihgﬁte&sane net hod as for

Exarrple S59A, fromthe sane starting material and the
correspondi ngly substituted piperidines, the fol I owi ng Exanpl es
60A to 62A are prepared. If no exanple nu fer i specified for
t he piperidine noiety, the substiguteg gr i dijpe enpl oyed is
comercially avail abl e. Exanpl| e Str Ug ¥ i dr@H Anal yti cal

data No. LC- M5 (HrT;Ct hod /maasur enent 0 F 60A OH LC- M5
(et hod 1): )

o) 0 F
H,C” S(
F
F

300 mg (1.05 mmol) of the compound of Example 19A (R-enantiomer) are provided
in 8 ml of acetonitrile at RT, and 183 nl of N,N-diisopropylethylamine (1.1 eq.) and

subsequently 368 mg (0.96 mmol) of the compound of Example 38A are added. The
mixture is stirred at SO°C. After one hour, 83 pl of N,N-diisopropylethylamine (0.5
eq.) and after 2 hours a further 83 ul of N,N-diisopropylethylamine (0.5 ¢q.) are
added. The mixture is left stirring at 50°C overnight, then freed fromn the volatile
components on a rotary evaporator. The residue is boiled with 1.4 ml of ethanol and
1.4 ml of triethylamine for 2 h and the solution is cooled to RT. Following the
removal of the volatile components on a rotary evaporator, the residue is taken up in
DMSO and separated by preparative HPLC (method 5). 243 mg (52% of theory) of the
title compound are obtained.

LC-MS (method 2): R = 2.65 min
MS (ES+): m/z = 489 (M+H)"

IH NMR (400 MHz, CDCly): § = 14.44 (s, 1H), 8.53 (s, 1H), 7.92 (d, ] = 12 Hz, 1H),
5.31 (dq,] = 2.5, 7.9 Hz, 2H), 4.14 (q, ] = 7.1 Hz, 2H), 3.84 (5, 3H), 3.50 (br. d, ] = 12.1



Hc M (ESt): mz = 447 (MtH)t 0 61A off 12A LC-MS (net hod
3): Ho~0o NNR=2.29 mno Ha ~c,o M5 (ES+): mz = 463
(MtHt 62A 01 OH LCGM (method 21: N N It, = 2.06 mn N HC
A M (ESt): mz = 472 (MtTi)' 69 Exanple a 63A

6- Fl uor o- 7- (4- hydr oxypi peri di n- 1- gk) - 8- met hoxy- 4- oxo- 1- (2, 2,
2-trifluor(iethyl)-1, 4- dihydroqul noline-3-carboxylic acid 0 0
FI OH gN4N OF HOYF H3F 500 nmg (1.30 nmol) of the

conmpound_ of Exanpl e 38A and 394 rrg (3.90 muol ) of

4- hy dVo i é3 (Wi Ad 2l 273 2HRB.14 (8. 1) =of! Heeklbn2o0ibet, ] - 11 Hz,
over nivgh { n 1 e I t _
evap(r)lrl_g‘[ %r3 ﬁazh%{p&'eﬁ?gsl?%ugﬁi é Jhegtlg%qu' ?é? Iriuf(b {Iﬁ’ ?IXH]'ZOSf tJ=71
et hard®d, 3Fdr 2 h. The suspension is cooled to OC and filtered.
The solid is washed

Example 57A

7-(4-(2-Ethoxy-2-oxoethyl)piperidin-1-yl]-6-fluoro-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid

o 0
F
 ow
0 F
HC™ O H,C” Kﬁ
F
F

1100 mg (2.86 mmol) of 6,7-difluoro-8-methoxy-1-(2,2,2-trifluoroethyl)-4-oxo-1,4-
dihydroquinolin-3-yl]carbonyl difluoroborate (Example 38A) and 979 mg (5.71
mmol, 2 eq.) of ethyl piperidin-4-ylacetate are stirred in 20.6 ml of acetonitrile at
50°C for 3 h. The solvent is removed on a rotary evaporator and 14 ml of ethanol
and 28 ml of triethylamine are added to the residue. This solution is heated at reflux
for 1 h. The solvents are removed on a rotary evaporator and the residue is taken up
in DMSO/acetonitrile and separated by preparative HPLC (method §). Concentration
of the corresponding fractions on a rotary evaporator and drying under high vacuum
give 358 mg (26% of theory) of the title compound.

LC-MS (method 2): R, = 2.64 min

MS (ES+): m/z = 489 (M+H)*




wi th ethanol/water 10 : 1 and dried under high vacuum 2S3 ny
(4746 of theory) of the title conpound are obtained. LC M
(method 3): Rl= 2.21 min, M5 (ES+) = 419 (MtH)'. 'H NWMR (400
MHz, DVMSO-d6): 6 = 1.50-1.61. (m_2H), 1.86-1.93 (m 2H), 3.16
(br t, j = 11-5 Hz, 211), 3.44 OB d, j = 12 Hz, 2H), 3.70 (m
1H), 3.80 (s, 3H, 4.79 (d, j = 4.1 Hz, 1M 5.78 (q, j = 8.6
Hz, 2H), 7.80 (d, j = 12.2 Hz, 111), 9.01 (s, 1H), 14.66 (s,
1H) .'HBYMRh@O06 Mgz, "EDORY sa514.28 (SN &84 G3AH)W.00 (4, heH), 5.32 (g, 2H),

correspondi ngl y_substituted

pi peridine, the faollow ng Exanple
6an4 ) i ebhic 283 (FGPER Sibe dRehnct o Bristel T i1Ad WA 2341 QoA
No. ' gl F 64A 1 | ON
43A2E%§ﬁsl ?pe? ?%35‘25‘” “?‘i%)‘%gﬁﬂi?\fﬁtw“@ ge; 32 min

enantiotner Nc¢' M5 (ES+t): mz = 4:1i 1 (MtH)' , F Exanple
65A

7- [ EXempeR8Ry - 2- oxoet hyl ) - pi peri di n- 1-yl | - 6-f | uor o- 8- met hoxy- 4
-oxo-1-(2, 2,2-

trifluoroethyl)-1,4-dihydroqui noline-3-carboxylic acid

(r ace@-AhiKddArbar3(Mpéridint1-EH6-fNokbB-methoxy-4-oxo-1-(2,2,2-triflucroethyl)-

1,4-dihydroquinoline-3-carboxylic acid

0O o0
F
| OH
N N
H,N 0 ‘\KF
H,C e
o 3 F

800 mg (2.08 mmol) of the compound of Example 38A and 533 mg of 4-aminocarb-
onylpiperidine (4.16 mmol) are stirred in 15 ml of acetonitrile at 50°C overnight. The
solvent is removed on a rotary evaporator and the residue is boiled with 20 ml of
ethanol and 10 ml of triethylamine for 1 h. After cooling, the volatile components
are removed on a rotary evaporator. The residue is stirred with acetonitrile and the
solid is collected by filtration, washed with acetonitrile and dried under HV. 635 mg
of the title compound (71% of theory) are obtained.

LC-MS (method 1): R = 1.90 min

MS (ES+): m/z = 446 (M+H)*



,OYF HsC F 100 ng (0.26 nmol) of the conpound of Exanple 38A
and 80 ng (0.47 mmol) of ethyl piperidin-3-ylacetate are
stirred in 1.5 m of acetonitrile at 50C overni ght. The
solvent is renoved on a rotary evaporator and the residue is
heated at reflux in 3 m of ethagel for 1 h. Ethanol is
renoved on a rotary evaporator. The residue is stirred wth
et hanol several tinmes and the solvent is renoved on a rotary
evaporator. The solid is then dissolved with 4 m of

et hanbI NMAH{EP0 ¥Hz, DMSQdek Be 8] 6% 1Par1.8bid, § rel2.2Haald), 713 (5, 1H),

r enoy, yieH st tyi O by ot oduct, preci pj S el
ot o RIS 182 HEZB0Y i 16 AT HHE P g 14 2 ¥ 210 Fas
col | gbt. €d =by2.2 iHz 2H),i2038-2.2M¢ms oH), o8B 147i(ed 4Hyinder hi gh vacuum
85 ng (67% of theory) of the title conpound are obtained. 71
LCG-MS (nmethod 2): R, = 2.62 min MS (ES+): mlz = 489 (Ml1l-1)" 'H
NVR gADVMBO-d6): 5 = 1.18 (t, 3H), 1.22 (in, 11-1),

1. 59T, 214), 1.84 (br d, 1H, 2.09 (m 1H), 2.30 (d,
2H), 3.11 (t, 1H), 3.39 (m 2H), 3.79 (s, 3H), 4.05 (q, 2H
5.78 (g, 2H), 7.80 ég, 1H), 9.01‘85, 1H), 14.6 (br s, 1H
Exanﬂr‘eg-y@@moeylﬁ?-(ﬁﬁ xygarbonylpipsyidin- hyhréofkyors-8-methoxy-4-oxo-1,4-di-

5-di ] | | i S - 87 met hoxy- 4- oxo-1-(2, 2, 2-
trif ﬁg%iﬁeﬁé%kﬁ}f&wwyﬁg%qw nol i ne- 3-carboxylic acid 0 0 F
OH H3C)?!'N) I D O~F HO H3C

0O 0
F
l OH
H.C
e sen
L]
0

A solution of 275 mg (1.75 mmol) of ethyl piperidine-4-carboxylate and 250 mg
(0.73 mmol) of (T-4)-(1-cyclopropyl-6,7-diflucro-1,4-dihydro-8-methoxy-4-oxo-3-qui-
nolinecarboxylato-03,04)boron difluoride (for preparation see: Joumal of Medicinal
Chemistry (1995), 38(22), 4478-87) in 5 ml of acetonitrile is stirred at 50°C over-
night. The solvent is removed on a rotary evaporator and the residue is taken up in
S ml of triethylamine and S0 ml of ethanol and heated at reflux for 4 h. After
cooling, the solution is concentrated on a rotary evaporator and the product is
purified by RP-HPLC (method 6). 214 mg (68% of theory) of the title compound are
obtained.

JH NMR (300 MHz, DMSO-de): & =1.00-1.06 (m, 2H), 1.09-1.16 (m, 2H), 1.21 (¢, ] =
7.1 Hz, 3H), 1.68-1.80 (m, 2H), 1.96 (br d, ] = 11 Hz, 2H), 2.59 (m, 1H), 3.22 (br. t, ] =
12 Hz, 2H), 3.48 (br. d, ] = 12.5 Hz, 2H), 3.75 (s, 3H), 4.10 (q, ] = 7.1 Hz, 2H), 4.16 (m,
1H), 7.74 (d, ] = 12.0 Hz, 1H), 8.69 (s, LH), 14.95 (s, 1H).



CH3 FF 201 ng (0.52 mmol ) of the conmpound of Exanple 38A and 95
mg (0.57 nmml) of (adl-cis)-3,5-dinethyl-4-hydzoxypi peridine
hydrochl ori de (Exanple 11.A) are stirred wth 109 pl (0.63
mmol ) of N, N-diisopropylethylamne in 1.5 m of acetonitrile at
SoC overnight. The solvent is refved on a rotary evaporator
and the residue is taken upin 2 n of triethylamne and 4 n
of et hanol and heated at reflux for I h. After cooling, the

he 00 PR RO AL SO Bl t?#%ﬁ%%r@xf% lietite

t heocroyx)espﬁndmngiyt sutbkmut@:b pppariding) ehe tibl;kbm@ PlEs (G0at bo@22) are

ES+) = 447
CDClE§5’Paf8‘5n 1 q9; %mf) 'éefn(&s Héw}ﬁeﬁ fan tbsr P@%ﬂ%lbe BOiE, ('#\e
21- Isnbsmatéagplbmna emf%y%d ﬁt&ﬁd@m@»ﬂm@m@z (br t, j = 11.
Hz, 6 (br s, (q,j:79Hz

2H) 791(d J:121Hz 1H), 852(s 1H), 14.50 (s, 1H).

Exanmmte—6&+
6- Fl Eéﬁiﬁ}’f‘ 1 met hoxy- Zf-trc‘)‘%r-e% ( 3- oxo- ?igﬁréd-"’f 81_@}@32(%,%%&?: d%s,ﬁl,q,gﬁ
8-yl)-1.(2{2,2- trifluoroethyl)-1, values

4-dihydrqu|no||neScarboxytl ac{d 00 [FT T O NHNHCO R

OF|F O Ffom 760 ny (4
1- oxa-*9A3- i azaspiro[ 4, HO)ne (f or| r¥p SREPPOR: see
31), 24,|R132G728) and 937 ny

Jounnal of | Medi cithal
MS (ES+): m/z = 447 (M+H)*

(2. 43 mol) 4@F~o

61N | OH 12A LC-MS (method 3):
HJC\,QYQ N Re=2.29 min.
_a
& e HC A . MS (ES+): m/z = 463 (M+H)*
—s . .

me” A MS (ES+): m/z = 472 (M+H)*

62A ] l OH LC-MS (method 2):
}L/‘ /\/O« N R, = 2.06 min
N




Exanpl e 38A, in analogy to the preparation of Exanple 66A, 160
ng (6% of theory) of the title conpound axe isolated. LC M5
(method 3): R =2.30 mn, M5 (ES+) = 474 (MtH)'. 73 Exanple
68A 1- Cycl opropyl - 6-fluoto-8-nme th oxy-4-oxo-7-(3-o0x0-2, 8-di
azaspiro [4, 5] dec: an-8-yl)-1, 4-9

di hydr oqui nol i ne- 3-car boxylic aci 06 OO0 NA HNHaC OO
From 99 ng (0.52 mmol ) of 3-oxo-2,8-diazaspiro[4,5)decane
hydrochl ori de (Exanple 13A) the free base is liberated by

sti rrExegnplet§8Al g of tris(am noethyl)polystyrene in

di chl or onet hane/ net hanol 10:1 for 20 m nutes and subsequent
filtration and renoval of the solvents on a rotary evaporator.

The resi irs, i Bl el a0k B b . q,
u th SEHERS T LS £ 5Tle e BrL B I o Bl b6
1, 4- ddihydrogquBiakisiefosarbdxydicacidl qui nol i ncar boxyl at o- 03, 04) bor or i
difluoride (for preparation see: Journal of Medicinal
Chem stry (1995), 38(22), 4478-4487) at SO C overnight. The
solvent is rempved on a rotary evaporaipr apd the residue is
taken up in 3 m of triethylamne and 3P0 nm [ljof ethanol and
heated at reflux for 1.5 h. Akte Lhe solvents are
renoved on a rotary evaporator a £i dulils  taken up in
alittle DMSO and purified RP hod 5). 56 ng (50% of
HO

500 mg (1.30 mmol) of the compound of Example 38A and 394 mg (3.90 mmol) of
4-hydroxypiperidine are stirred in S ml of acetonitrile overnight at S0°C. The solvent
is removed on a rotary evaporator and the residue is heated at reflux in § ml ofl
ethanol for 2 h. The suspension is cooled to 0°C and filtered. The solid is washed
with ethanol/water 10 : 1 and dried under high vacuum. 253 mg (47% of theory) of
the title compound are obtained.

LC-MS (method 3): Ri=2.21 min, MS (ES+) = 419 (M+H)".

'H NMR (400 MHz, DMSO-de): § = 1.50-1.61 (m, 2H), 1.86-1.93 (m, 2H), 3.16 (br t, ] =
11.5 Hz, 2H), 3.44 (br d, ] = 12 Hz, 2H), 3.70 (m, 1H), 3.80 (s, 3H), 4.79 (d, ] = 4.1 He,

1H), 5.78 (q, ] = 8.6 Hz, 2H), 7.80 (d, ] = 12.2 Hz, 1H), 9.01 (s, 1H), 14.66 (5, 1H).

By the same method as for Example 63A, with the correspondingly substituted

piperidine, the following Example 64A is prepared.



theory) of the title conpound are obtained. LC-MS (nmethod 3):
Rl= 1.92 min, M5 (ES+) = 430 (M+tH)'. 1H NMR (400 MHz, CDC13): S
=0.97-1.03 (m 2H), 1.18-1.27 (m 2H), 1.86 (t,1 = 5.3 Hz,
4H), 2.35 (s, 2H), 3.32 (s, 2H), 3.33-3.43 (m 4H), 3.79 (s,
3H, 4.03 (m 1H), 5.50 (s, 1H),707.89 (d, j = 12.2 Hz, 1H),
8.82 (s, 1H), 14.73 (s, 1H) 74 Exanple 69 _A

6- Fl uor o- 8- et hoxy 4 0Xx0- 7- ( 3-0x0- 2, 8-di azaspi ro[ 4. 5]

dec8wyiad=t¥f 2
BTN 1, 4 G PO oqu nol | bt ope A g, o

_I\

trifl uogg
I OH NNHNF MCF F O In anal pgy to |the prepapifkd On 0
Exanple 68A, [ 1rom 146 ny oT xanpl e[ 38A~ (|0. 38 mmoi ) and 145 hy|
(0.76 r?éRl) pf 3- 0X0- 27 8-4 ga rol[ 4,5 decane h dro-_chloride
( Exanp 73 ny (21 f t|heoc?"'y 4Rt né eEQﬂ’r’p'ound are
obt ai ifEseR)- LICHHS, ( %R, = 2. 13 nin, RNBZ.GE&'Ih 472

( M e 70A 8 ChJ or, -I ‘cydopropyl-N— ) s .
4- dt-% %““Fl‘é“%l epzyl) M f | Uox,0- 4- 0K0-1,4-%(ES+)' m/z= 431 (M+H)
di hydr oqui noj i ne- 3’-car boxam de fO O

Example 65A

7-[3-(2-Ethoxy-2-oxoethyl)-piperidin-1-yl]-6-fluoro-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid (racemic)

0

100 mg (0.26 mmol) of the compound of Example 38A and 80 mg (0.47 mmol) of
ethyl piperidin-3-ylacetate are stirred in 1.5 m) of acetonitrile at SO°C overnight. The
solvent is removed on a totary evaporator and the residue is heated at reflux in 3 ml
of ethanol for 1 h. Ethanol is removed on a rbtary evaporator. The tesidue is stirred
with ethanol several times and the solvent is removed an a rotary evaporator. The
solid is then dissolved with 4 ml of ethanol/water 8 : 2, and the major part of the
ethanol is removed by distillation, whereby the product precipitates. The mixture is
cooled at 0°C for 20 min and the product is collected by filtration. The solid is dried
under high vacuum. 85 mg (67% of theory) of the title compound are obtained.



FIVI NIVH F/ N d X75 15.0 g of

8-chl oro- 1-cycl opropyl -6, 7-di fl uor o- 4- oxo- 1, 4- di hydr oqui nol bi e-
3-carboxy- lic add (for preparation see DE 3420743 or Y. Kinura
et al. J. Med. Chem 1994, 37 (20), 3344) are dissolved in 500
m of DMF, and 31.3 g of PyBOP ang;10.6 g of 2, 4-

di chl orobenzyl am ne are added. After one day the solvent is
renoved on a rotary evaporator and the residue is purified by

flas hromat ography on silica gel (toluene/ethyl acetate
95: 5;@3‘55?’?‘%‘03923‘3 5T 2-Ph&Ry) of the title conpound are
obtained. LC-M (nethod 1): Rt= 3.10 mn, M5 (ES+) = 457
(MtH)' . "H NMR (300 MHz, DMSO-d6): 8 = 1.05-1.16 (m 2H),

1. 18MS (E9+X m/z 2HB9 M+3B+(m 1H), 4.99 (d, j = 6.0 Hz, 1H),
7.35-7.45 (m 2H), 7.64 (d, J =2.0 Hz, 1 -1), 8.22 (dd, | =
8.9, 10.0 Hz, 11-1), 8.79 (s, 1H), 10.01 (t, j = 6.0 Hz, 1H).

2 (3- Wi‘i‘&‘y& @@g%@t@r %ﬂﬁ%i& St 22 (m, 1H), 1.59-1.80 (m, 2H), 1.84

fa_r ]?l(imd )HB.;] Z‘PEWQZH)JBE?@@S%&- &FP(@%H%i:{]Z.J»Q(m, 2H), 3.79 (s, 3H), 4.05 (q,
ri ro - - roguil no n- -
pi perzﬁgisngé @8@'370%%&1@‘8@%1 & 1Hy 146 &NSI 1K) H

Example 66A

6-Fluoro-7-[(all-cis)-4-hydroxy-3,5-dimethylpiperidin-1-yl]-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinoline-3-carboxylic acid

0O O
F
| OH

H.C
3 N N
HO 0 I\KF

HC . e

CH, F

201 mg (0.52 mmol) of the compound of Example 38A and 95 mg (0.57 mmol) of
(all-cis)-3,5-dimethyl-4-hydroxypiperidine hydrochloride (Example 11A) are stirred
with 109 pl (0.63 mmol) of N,N-diisopropylethylamine in 1.5 ml of acetonitrile at
50°C overnight. The solvent is removed on a rotary evaporator and the residue is
taken up in 2 ml of triethylamine and 4 ml! of ethanol and heated at reflux for 1 h.
After cooling, the solution is freed from the solvents on a rotary evaporator and the
product is purified by RP-HPLC (method 5). 36 mg (15% of theory) of the title

compound are obtained.

LC-MS (method 2): Ri=2.28 min, MS (ES+) = 447 (M+H)".



HBC NCI ONH3CF O F 200.0 ng (0.42 mml) of the conpound of
Exanpl e 47A and 111.3 ng (0.63 mmol) of

2, 4-dl chl orobenzyl ami ne are provided in 2.6 m of

N, N- di et hyl f ormam de, and 257 gl (1.48 mol) of

N, N-di i sopropyl ethylam ne and fifdlly 438.8 ng (0.84 muol) of
PyBOP are added. The reaction is stirred at roomtenperature
for 3 h. For the work wup, the mxture is diluted with ethyl

b euB AL Rt M 0T A £ S PR RS 130 SR 300,
OLIIOT (pndses.2n 8. i FHp B2 ©09) L HLG Hai BHRTEI76 s 1), 3.78 (s
i ﬂp@aﬁ § Bl shurmrn ot 3n Tal (il Tl Bl B8 AY Libse 6 @B hod

5) gives the title conpound with 250.0 ng (94% of theory). 'H

NVR (400 MHz, CDC13): S = 1.29 (t, j = 7 Hz, 311), 1.83-1.96
(m BXamidle 62403 (dd, J = 3, 13 Hz, 211), 2.52 (tt, j = 3.8,
111Hz'IH) 321(brt i = 12 Hz, 2H) 349(brd i 12 Hez,
3.84 (s, 3H), 4.19 (q, | = 7.1 H, 4.70 (d, ] = 6.2
Hz
%ﬁ)ﬁ))m]?é%%h{s -4loxo 131(32{ 55?_‘)?3@@%56@1]:?@%9&8? AZ&Z?H)
7 9 Trifitprdethyll2, 45d1Hydr011H)nolBleR4ca(rboxylﬂd)amd10 22 (t, | 5.9 Hz,

1H). HPLC (method 7): R, = 5.65 mn. 77 M (ESt): rﬂz = 632
(M+H) * Exanpl e 2 Ethyl

1-[6-fl uoro-8-met hoxy-3- (([2-nmet hyl - 4- (g rif buor onet hoxy) benzyl ]
am no} carb- onyl)-4-oxo0-1-(2,2, 2-trif] uor{ ethyl)-l,

4- di hydroqui nol i n-7- yI]plperlﬂ'n ;

From 760 mg (4.87 mmol) of 1-oxa-3,8-diazaspiro[4,5]decan-2-one (for preparation
see Journal of Medicinal Chemistry (1981), 24, 1320-28) and 937 mg (2.43 mmol) of
Example 384, in analogy to the preparation of Example 664, 160 mg (6% of theory)
of the title compound are isolated.

LC-MS (method 3): Re= 2.30 min, MS (ES+) = 474 (M+H)".



OCH3 NI F F( Il HHBCNF HYF3 OYf F 100.0 ng (0.21
nmol ) of the conpound of Exanple 47A and 157.2 ng (0.42 nrnot)
of 2-nethyl-4-(trifluoromethoxy)benzyl am ne (Exanple 5A) are
provided in 3 m of N, N-dinethylformam de, and 202 pl (1.16
mmol ) of N, N-diisopropyl ethylamnezand finally 274.2 ng (0. 84
nmmol ) of PyBOP are added. After 3 h at RT the entire reaction
m xture is separated by preparative HPLC (nethod 5). 96.0 ny

(69%,0f the ) of the tide conpound are obtained. '"H NVR (400
i%é%—&l‘i—% =1.29 (t, j = 7.1 Hz, 3H), 1.83-1.96 (m 2H),
2 03 (br dd, = 3, 13 Hz, 2H), 2.40 (s, 3H), 2.51 (m 111),

3.21 (br. t, |j :12Hz 2H), 3.49 (bi. d, j = 12 Hz, 2H), 3.84

( s 3dyclopragyl(flugro=8- meﬂhdaty 4-B¥d)-7-(3-008-2( 8ddliapaspirb[465] i ;an284y1}-1,4-
98703(m 2H), 7.36 (d, j = 8.1

Hz ?&&d#‘l‘%%"‘%‘b‘”‘ca‘b%g%%% 8.56 (s. 1H), 10.07 (t, ]

= 5.6 Hz, 1H). HPLC (nethod 8): Rt =543 mn M (ESt): mz =
662 (I\/H—l) 78 Exanple 3 Ethyl 1-[3- q2-chl oro-4-(trifluoroneth
oxy) benzyl ] am no} car bonyl ) - 6-fl uor o- 8- M@t h- O

Q&iﬁ*

From 99 mg (0.52 mmol) of 3-0x0-2,8-diazaspiro[4,5]decane hydrochloride (Example
13A) the free base is liberated by stirring with 1 g of tris(aminoethyl)polystyrene in
dichloromethane/methanol 10:1 for 20 minutes and subsequent filtration and
removal of the solvents on a rotary evaporator. The residue is taken up in 3 ml of
acetonitrile and stirred with 89 mg (0.26 mmol) of (T-4)-(1-cyclopropy!-6,7-difluoro-
1,4-dihydro-8-methoxy-4-0x0-3-quinolincaiboxylato-03,04)boron difluoride
(for preparation see: Journal of Medicinal Chemistry (1995), 38(22), 4478-4487) at
50°C overnight. The solvent is removed on a rotary evaporator and the residue is
taken up in 3 ml of triethylamine and 30 ml of ethanol and heated at reflux for 1.5
h. After cooling, the solvents are removed on a rotary evaporator and the residue is
taken up in a little DMSO and purified by RP-HPLC (method §). 56 mg (50% of
theory) of the title compound are obtained.

LC-MS (method 3): R.= 1.92 min, MS (ES+) = 430 (M+H)".
IH NMR (400 MHz, CDCly): & = 0.97-1.03 (m, 2H), 1.18-1.27 (m, 2H), 1.86 (t, ] =5.3

Hz, 4H), 2.35 (s, 2H), 3.32 (s, 2H), 3.33-3.43 (m, 4H), 3.79 (s, 3H), 4.03 (m, 1H), 5.50
(s, 1H), 7.89 (d,] = 12.2 Hz, 1H), 8.82 (s, 1H), 14.73 (s, 1H)



oxy-4-oxo-1-(2, 2, 2-trifluoroe thyl)-1, 4-dihyd

roqui nolin-7-ylJ piperidine-4-carboxylate OOC H3ICF/ |I H
FF NNOFF O H3CEO YF FF 50.0 ng (0.105 nmol) of the
conmpound of Exanple 47A and 55.2 ng (0.21 mmol ) of

2-chl oro-4-(trifluoromethoxy)benZ¢l arni ne (Exanple 7A) are
provided in 1.5 m of N, N-dinethylformam de, and 101 pl (0.58
nmol ) of N, N-diisopropylethylamne and finally 137 ng (0. 26
MoIpkap{plEYBAP are added. After 30 min the entire reaction

m xture 1S separated by preparative HPLC (nethod 5). 63 ng (87%
of theory) of the title conpound are obtained. LC-M5 (nethod
3): = 3,43 mn. M5 (ESI pos)., mz =6 MeE-1)" rH NVR
(4oé%o-wet%gxy-%—ozﬂrggn’@r?,ﬂgjdla_zasp.lrp[ﬁéfd%gfﬁﬁ,’l)-i-.@éﬂm. 96 (m

2H) e sraliae.a( D acid- 21 (br. t, J = 12 Hz,
2%0,“‘%?'%%%8@.3 1’3@}1@%?@‘?23@%&3&%%&%@, 3H), 4.19 (q, | =
7.1 Hz, 2H), 4.72 (d, j = 6.0 Hz, 2H), 5.24 (g, ] = 8.0 Hz,

Hz, 2H), 7.27 (under CHCb signal, 1H),

2H), 7.10 (d, J = 8.7
7.49 (d, J = 8.7 Hz, 1H), 7.86 (d, J , 1H), 8.55 (s,
1H), 10.7.7 (t, j = 6.0 Hz, 1H). 4 Et hyl

6.
1-[6-fluoro-1-(2-fluoroethyl)-8s

or omet hoxy) - benzyl ]

thyl-4-(triflu

ani no) car bonyl ) - 4- oxo- 1, 4-diky p‘ <7-yl ] piperidine-4-carb
oxyl.ate F I | HFF
£ F
HN HC c
F

In analogy to the preparation of Example 68A, from 146 mg of Example 38A
(0.38 mmol) and 145 mg (0.76 mmol) of 3-0x0-2,8-diazaspiro[4,5]decane hydro-
chloride (Example 13A), 73 mg (21% of theory) of the title compound are obtained.

LC-MS (method 3): R=2.13 min, MS (ES4) = 472 M+H)".

Example 70A

8-Chloro-1-cyclopropyl-N-(2,4-dichlorobenzyl)-6,7-difluoro-4-0xo-1,4-
dihydroquinoline-3-cartboxamide

Cl

=z



HNCNO F N/ 'f: HC. OF 72.0 ng (0-164 mml) of the
conpound of Exanple 46A and 47.6 ng (0.197 nmol) of

2-met hyl -4-(trifl uoronmet hoxy)benzyl am ne hydrochl ori de (Exanple
SA) are provi- ded in 2.15 m of N, N-di nethy[formam de, and 157
pl (0.90 nmmol ) of N, N-diiso- propytethylamne and finally 170.9
mg (0.33 nmmol) of PyBOP are added. After over- night stirring
at RT the entire reaction mxture is separated by preparative
HPLC_ (.net had . 85 83% of  t heor of the title conpound
6 3b0a8 RRd-chGsonE T HRBH ] difepre. Shsal Adyry drpgelne Bugyboxy-
12 e Ga (i iepararioh HVBEARA7 Mler y Ry 17, AP cfem K054, 37
7.1 Hz, 3H), 1.83-1.96 (m 2H), 2.03 (m 2H), 2.41 (s, 3H),

2. 51(20n 3344) aradipsolydst in $§Q0 ml-of DMEzand#.3 g30f4ByBQHt andi 10.6f¢ of 3.3-

<y Bilogpghidpnde oy fuleipd gay g Blancl ol iy gy
¥, bt e sy, 8 e i
(t, §ol e@_ei]&%%_@, acgigte g%ﬂ' I%Jair;ﬂ 29?3%@ hg‘i?eory of the 'title compound are

[ 6- f by@iedS- met hoxy-3- (([ 2-nmet hyl -4-(trifl uoromnmet hoxy) benzyl ] am
i no] carbon- yl)-4-oxo0-1-(2,
2,2-tri.fluoroethyl)-1, 4-di hydroqui nol I n-7-yl]pi peridin-4-ylace

tate; 0 @ Hathod )R~ 2.0 Rl Ms'EHE 457 ver

'H NMR (300 MHz, DMSO-dg): 8 = 1.05-1.16 (m, 2H), 1.18-1.29 (m, 2H), 4.32 (m,
1H), 4.99 (d, ] = 6.0 Hz, 1H), 7.35-7.45 (m, 2H), 7.64 (d, ] = 2.0 Hz, 1H), 8.22 (dd, ] =
8.9, 10.0 Hz, 1H), 8.79 (s, 1H), 10.01 (t, ] = 6.0 Hz, 1H).



O H3C "O YFF F 100.0 ng (0.18 mml ) of the conpound of Exanple
57A and 46.7 ng (0.19 nmmol) of

2-met hyl -4-(trifl uoronmet hoxy)benzyl am ne hydrochl ori de (Exanple
SA) are provided in 1 nl of N N-dinethylformamde, and 177 jil
(1.01 mmol) of N, N-ditsopropyl- &bhylamne and finally 234.7 ny
(0.46 mmol ) of PyBOP are added. After 1.5 h at RT the entire
reaction mxture is separated by preparative HPLC (nethod 5).
92. 168 %lgf)d{]ﬁ@ﬁ)ﬂ’sy) of the title conpound are obt ai ned.
LC—%@%% %oa 2): R 3.22 mn. WM (ESI pos): nlz 676 (M+H)
"H NVR (400 MHz, CDC13) S=1.28(t, J =7.1 Hz, 3H) 1.46 (m
2H),_ 1.8 br. d, J = 11 Hz, 2H), 2.20 (m 1H), 2.32 (d, j =

: : . 2.41 (s, 3H), 3.20 (br. t, j =12 Hz, 2H), 3.45
(br. d, J =12 Hz, 2H), 3.81 (s, 3H), 4.16 (q, j = 7.1 Hz, 2H),
4.62 (d, j =5.6 Hz, 2H, 525 (q, J =8.0 Hz, 2H), 7.00-7.04
(m EAyll);(34[(38-dichlotbbengyljanino)chtfonyl-Budmd, 8-tetkroxR4 bxbid s (2,2,2-

L0 BReltn- b et ononblingl Bty e s oo, BXaIe 6
car bonyl } - 6-f | uor o- 8- net hoxy- 44- oxo- 1-( 2, 2, 2-

trifluoroethyl)-1, 4-dihydroquinolin-7-yl]
pi peri din-3-yl acetate OOCI H3C PH ®/ F

200.0 mg (0.42 mmol) of the compound of Example 47A and 111.3 mg (0.63 mmol)

of 2,4-dichlorobenzylamine are provided in 2.6 ml of N,N-dimethylformamide, and
257 pl (1.48 mmol) of N,N-diisopropylethylamine and finally 438.8 mg (0.84 mmol)
of PyBOP are added. The reaction is stirred at room temperature for 3 h. For the work
up, the mixture is diluted with ethyl acetate and washed twice with water, the
combined aqueous phases are extracted once with ethyl acetate and the combined
organic phases are dried over sodium sulfate and freed completely fromn the solvent
on a rotary evaporatol. Finepurification of the residue by preparative RP-HPLC
(method 5) gives the title compound with 250.0 mg (94% of theory).

1H NMR (400 MHz, CDCls): 5 = 1.29 (t, ] = 7 Hz, 3H), 1.83-1.96 (m, 2H), 2.03 (dd, ] =
3,13 Hz, 2H), 2.52 (tt, ] = 3.8, 11.1 Hz, 1H), 3.21 (br t, ] = 12 Hz, 2H), 3.49 (br d, ] =
12 Hz, 2H), 3.84 (s, 3H), 4.19 (q, ] = 7.1 Hz, 2H), 4.70 (d, ] = 6.2 Hz, 2H), 5.24 (q,] =
8.1 Hz, 2H), 7.21 (dd, J = 2.0, 8.3 Hz, 1H), 7.390 (d, ] = 8.1 Hz, 1H), 7.392 (d, ] = 2 Hz,
1H), 7.91 (d, ] = 12.5 Hz, 1H), 8.54 (s, 1H), 10.22 (t, ] = 5.9 Hz, 1H).

HPLC (method 7): R, = §.6S min.



O v) ~o YFF HC 78 ng (0.16 nol) of the conmpound of Exanple
65A, 116.3 ng (0.22 mml) of PyBOP and 9.7 ng of DVAP (0.08
nol ) are provided in 2 m of N Ndinmethylform am de and 56. 2
ng (0.32 nmol) of 2,4-dichlorobenzyl anm ne are added. The

m xture is stirred at RT overni ggt7 and then separated by
preparative HPLC (nethod 5). nmg (47% of theory) of the
title conpound are obt ai ned LC—IVB (method 2): R~ = 3.21 min.
M5 (ESI pos): mz 646 (MtH)' '"H NMR (400 MHz, DMSO-d6): S =
1. 16M&(h53) /7. =] Gaaz(Méﬁy 1.18-1.28 (m 1H), 1.60- 1,78 (m
2H), 1.84 (m 1H), 2.09 (m 1H), 2.27-2.31 (m 2H), 2.87 (br.
t, j =10.5 Hz, 1,H), 3.08 (br. t, j = 11.5 Hz, 1H), .3.36 (m

part gy ep water signal, 1H 1), 3.78 (s, 3H), 4.04 (q, ] =
71 ,gl%j460(dj 6.0 Hz, 2H), 5.69 (q, j = 8.7 Hz,

7.38- 7.45 (m 2H), 7.64 (d, | = 1.7 H, 111), 7.77 (d, J
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Anal y#ateal data No. Materials LC— VS (rret hod) / measur enent
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Hacw N N O/\\F
F
OYOH,C’O S/F
o] Fr

100.0 mg (0.21 mumol) of the compound of Example 474 and 157.2 mg (0.42 mmol) -
of Z-methyl—tl—(triﬂuoromethoxy)benzylamine (Example 5A) are provided in 3 ml of
N,N-dimethylformamide, and 202 pl (1.16 mmol) of N,N-diisopropylethylamine and
finally 274.2 mg (0.84 mmol) of PyBOP are added. After 3 h at RT the entire reaction
mixture is separated by preparative HPLC (method 5). 96.0 mg (69% of theory) of the

title compound are obtained.

'H NMR (400 MHz, CDCly): & = 1.29 (t, J = 7.1 Hz, 3H), 1.83-1.96 (m, 2H), 2.03 (br dd,
J =3, 13 Hz, 2H), 2.40 (s, 3H), 2.51 (m, 1H), 3.21 (br. t, ] = 12 Hz, 2H), 3.49 (br. d, ] =
12 Hz, 2H), 3.84 (s, 3H), 4.19 (q, ] = 7.1 Hz, 2H), 4.62 (d, ] = 5.6 Hz, 2H), 5.24 (g, ] =
8.0 Hz, 2H), 6.98-7.03 (m, 2H), 7.36 (d, ] = 8.1 Hz, 1H), 7.88 (d, J = 12.5 Hz, 1H), 8.56
(s, 1H), 10.07 (¢, ] = 5.6 Hz, 1H).

HPLC (method 8): R;= 5.43 min.

MS (ES+): m/z = 662 (M+H)*



values CHS H C H HPLC (nethod 7): 7 o 47TA R =555 mnr FO
FFM(ES[+): mz 612 (MH' H F" F 47A LC-M5 (nethod 3):

8 HOC ~+ 1 Il " + R=3.36 mMin HGo0oF 9A M5 (ES+): nlz = 646
(MMH+ oi H3CF HLC M (nethod 3): 91 e ~CH 47A R =
328 mnaFFIVB(ES+) mz = 6Z& MH + 6r, F LC M (nethod
3 H47A Hci R 344 mn 1010+ HaC M5 (ESt): o F 6A nfz
= 676 / 678(I\/Hr|—|)+

Example 3

Ethyl 1-[3-({[2-chloro-4-(trifluoromethoxy)benzyljamino}carbonyl)-6-fluoro-8-meth-
oxy-4-0x0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-y{}piperidine-4-carboxylate

o 0 Cl

50.0 mg (0.105 mmol) of the corhpound of Example 47A and $5.2 mg (0.21 mmol) of
2-chloro-4-(triffucromethoxy)benzylamine (Example 7A) are provided in 1.5 ml of
N,N-dimnethylformamide, and 101 ul (0.58 mmo]) of N,N-diisopropylethylamine and
finally 137 mg (0.26 mmol) of PyBOP are added. After 30 min the entire reaction
mixture is separated by preparative HPLC (method 5). 63 mg (87% of theory) of the
title compound are obtained.

LC-MS (method 3): R, = 3,43 min.
MS (ESI pos): m/z = 682 (M+H)*

1H NMR (400 MHz, CDCLs): & = 1.29 (t, ] = 7.1 Hz, 3H), 1.83-1.96 (m, 2H), 1.99-2.03
(m, 2H), 2.52 (m, 1H), 3.21 (br. t, ] = 12 Hz, 2H), 3.49 (br. d, = 12 Hz, 2H), 3.84 (s,
3H), 4.19 (q, } = 7.1 Hz, 2H), 4.72 (d, ] = 6.0 Hz, 2H), 5.24 (g, ] = 8.0 Hz, 2H), 7.10 (d,
J = 8.7 Hz, 2H), 7.27 (under CHCl, signal, 1H), 7.49 (d, J = 8.7 Hz, 1H), 7.86 @, ] =
12.6 Hz, 1H), 8.55 (s, 1H), 10.77 (¢, ] = 6.0 Hz, 1H).

P N 1 e T i

R Y



cu 47A LCG-MS (method 1): Hc 11 10 "'cp+R =340 mn YC
HGFF BA MS (ES+): mz = 646 (MtH) ~c LC-Ms (method 3): N 12
47A R, = 3.3 min 1 ~FOFFFF M5 (ESt): mz = 648 (MtH)' 83
Exanpl e Structure Starting Analytical data No. Materials LC M5
(met hod) / neasurement  Exanpl e val ygs No. HPLC

(met hod) / reasur enent values MsS (nethod)/nmeasurenent values O
FHI LCGM (nethod 2): 13 " 64dA R =3.04 mnO (1" O

Example 4

Ethyl 1-[6-fluoro-1-(2-fluoroethyl)-8-methoxy-3-({{2-methyl-4-(trifluoromethoxy)-
benzyl]amino}carbonyl)-4-oxo-1,4-dihydroquinolin-7-yl]piperidine-4-carboxylate

H,

Hpﬁ N N o)N=
0

Iz
T

72.0 mg (0.164 mmol) of the compound of Example 46A and 47.6 mg (0.197 mmol)
of 2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example SA) are provi-
ded in 2.15 ml of N,N-dimethylformamide, and 157 pnl (0.90 mmol) of N,N-diiso-
propylethylamine and finally 170.9 mg (0.33 mmol) of PyBOP are added. After over-
night stirring at RT the entire reaction mixture is separated by preparative HPLC
(method 5). 85 mg (83% of theory) of the title compound are obtained.

LC-MS (method 3): R: = 3.22 min.

MS (ESI pos): m/z = 626 (M+H)* .

'H NMR (400 MHz, CDCLy): 8 = 1.29 (t, ] = 7.1 Hz, 3H), 1.83-1.96 (m, 2H), 2.03 (m,
2H), 2.41 (s, 3H), 2.51 (m, 1H), 3.21 (br. t, ] = 12 Hz, 2H), 3.47 (br. d, [ = 13 Hz, 2H),
3.82 (s, 3H), 4.18 (q, ] = 7.1 Hz, 2H), 4.62 (d, ] = 5.7 Hz, 2H), 4.69 (dt, ] = 46, 4 Hz,
2H), 4.78 (dt, ] = 31, 4 Hz, 2H), 7.01 (d, ] = 8.0 Hz, 1H), 7.02 (s, 1H), 7.36 (d, ] = 8.0
Hz, 1H), 7.93 (d, ] = 12.6 Hz, 1H), 8.64 (s, 1H), 10.19 (t, ] = 5.7 Hz, 1H).



"~c A o F M5 (ESA): nfz 608 (MFH°™ F " Hc / H/ LCM
(method 1): 14 j ¢ SBAR=3.14 mn CH M5 (ESt+): mz 576
(MtH'" 0 H 50A LCG-Ms (nethod 2): HC 15 ~I" " + &= 3.21 mn
H3C o FF F 5A M5 (ES+): mz =
LCG-MS (nethod 1): 16 b I 1" p

634o(M-H)' T O H ~cl F\ 52A

+ R=3.21 mn o 5A M5 (FS+): mz
=638 (MtH)' 1IJ HCFF\F ~1 ~1 H~ 51A LCGM (nethod 2):
171 o~F Il g+ R =3.07mMmn OHCF FoFSAM(ESt): nlz
= 644X

Ethyl [6-flucro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)benzyl]amino}carbon-
yD-4-0x0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin-4-ylacetate

o 0 CH,

F _
N 3
H

0 F
FE

100.0 mg (0.18 mmol) of the compound of Example 57A and 46.7 mg (0.19 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example 5A) are provided
in 1 ml of N,N-dimethylformamide, and 177 pl (1.01 mmol) of N,N-diisopropyl-
ethylamine and finally 234.7 mg (0.46 mmol) of PyBOP are added. After 1.5 h at RT
the entire reaction mixture is separated by preparative HPLC (method 5). 82.0 mg
(66% of theory) of the title compound are obtained.

LC-MS (method 2): R, = 3.22 min.
MS (ESI pos): m/z = 676 (M+H)*

IH NMR (400 MHz, CDCly): 5 = 1.28 (t, J = 7.1 Hz, 3H), 1.46 (m, 2H), 1.82 (br. 4, ] =
11 Hz, 2H), 2.20 (m, 1H), 2.32 (d, ] = 7.1 Hz, 2H), 2.41 (s, 3H), 3.20 (br. t, ] = 12 Hg,
2H), 3.45 (br. d, ] = 12 Hz, 2H), 3.81 (s, 3H), 4.16 (q, ] = 7.1 Hz, 2H), +.62 (d,] = 5.6
Hz, 2H), 5.25 (g, ] = 8.0 Hz, 2H), 7.00-7.04 (m, 2H), 7.36 (d, ] = 8.1 Hz, 1H), 7.87 (d, ]
=12.5 Hz, 1H), 8.56 (5, 1H), 10.08 (t, ] = 5.6 Hz, 1H).



OH- ~c | HA48A LCMs (nethod 2): 18 " of + R =3.22mn o H

oli,c FF FF SAM (ES+): mz = 676 (MtH' 0 84 Exanple

Structure Starting Analyttial data No. Materials LC- M

(et hod) / measur enent Exanpl e values No. HPLC

(et hod) / neasur ement val ues M (n@t hod)/measurenent values o

H r Ncl I H49A LG M (nethod. 2): N19 1 o0 F~+ R = 3.10

mn ,¢c HCF F Y01, SA M5 (ES+): mh = 640 (M+tH)' Exanple 20
7-[(3S) - 3-(2- Et hoxy- 2- oxoet hyl ) pi peridi n-1-yl]-6-fl uoro-B-netho
- | -4- :

Xy- N-

Ethyl  [3-([(2,4-dichlorobenzyl)amino]carbaonyl}-6-fluoro-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin-3-ylacetate

0O Cl
H,C F
3 w N
0 | i
N N Cl
o pe l?/F
H,C
F e

78 mg (0.16 mmol) of the compound of Example 65A, 116.3 mg (0.22 mmol) of
PyBOP and 9.7 mg of DMAP (0.08 mmol) are provided in 2 ml of N,N-dimethylform-
amide and 56.2 mg (0.32 mmol) of 2,4-dichlorobenzylamine are added. The mixture
is stirred at RT overnight and then separated by preparative HPLC (method S5).
49.0 mg (47% of theory) of the title compound are oStained.

LC-MS (method 2): R, = 3.21 min.
MS (ESI pos): m/fz = 646 (M+H)*

'H NMR (400 MHz, DMSO-d¢): 8 = 1.16 (t, ] = 7.1 Hz, 3H), 1.18-1.28 (m, 1H), 1.60-
1.78 (m, 2H), 1.84 (m, 1H), 2.09 (m, 1H), 2.27-2.31 (m, 2H), 2.87 (bx. t, ] = 10.5 Hz,
1H), 3.08 (br. t, ] = 11.5 Hz, 1H), 3.36 (m, partly under water signal, 1H ?), 3.78 (s,
3H), 4.04 (q, ] = 7.1 Hz, 2H), 4.60 (d, ] = 6.0 Hz, 2H), 5.69 (q, ] = 8.7 Hz, 2H), 7.38-
7.45 (m, 2H), 7.64 (d, ] = 1.7 Hz, 1H), 7.77 (d, ] = 12.1 Hz, 1H), 8.83 (s, 1H), 10.14 (t,]
= 6.0 Hz, 1H).

In analogy to Example 1 the following Examples 7 to 19 are prepared. If no example

number is given for the starting amine it is commercially available.



(tr
flu
F

HF

i fluo romethoxy) b enzyl]
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Exampl e 2| _

7-[ (3R) - 3- ( 2- Et hoxy- 2- oxoet hyl ) pi peri din-1-yl]-6-fl uoro-8-netho
xy- N-[ 2- net hyl - 4-
(trifluoromethoxy)benzyl]-4-oxo-1-(2,2,2-trifluoroethyl)-1,4-di
hydroqu inoline-3- carboxamde O @3CH3 H3C F I\ I N\ F1HF
A~JNO~ 0~ H3COF YFF 100.0 ng (0.21 mmol ) of the
conmpound of Exanple 56A and 59.4 ng (0.25 mmol ) of
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18 + |Ry=3.22min
SA MS (ES+): m/z = 676 (M+H)*
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SA MS (ES+): m/z = 640 (M+H)*

Exa e 20

7-[(35)-3-(2-Ethoxy-2-oxoethyl)piperidin-1-y1]-6-fluoro-8-methoxy-N-[2-methyl-4-
(trifluoromethoxy)benzyl]-4-oxo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinoline-3-

carboxamide

0o 0 . CH,

o/
g
S L

o)
\
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M
4
o
'n%-_—“
Tl

100.0 mg (0.21 mmol) of the compound of Example S5A and 59.4 mg (0.25 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example SA) are provided
in 2.7 ml of N,N-dimethylformamide and 196 ul (1.13 mmol) of N,N-diisopropyl-
ethylamine and finally 213.1 mg (0.41 mmol) of PyBOP are added. The reaction
mixture is left stirring overnight at RT and then separated as a whole by preparative
HPLC (method 5). 100.0 mg (72% of theory) of the title compound are obtained.

LC-MS (method 2): Re=3.24 min



0O HC M (ESt): mlz = 584(MtH)' 87 Exanple Structure
Starting Analytical data No. Materials LC-MS (nethod)

/[ measurenent Exanple values No. HPLC (nethod) /nmeasurenent
values MsS (nethod)/neasurenent values cH cl F o\ " 61A
LCG-M5 (method 3): 25 Na R=3.17gdn Ho Hc M5 (ES+): nmz =
620 (I\/HrFI)' 0 0cr Hc F1 HDB59A LC M (rrethod 2): Ifl 26" o

c R

(method 7

3.12 m'nOl\/B(ES+) Mz == 590 (MrH)' F 1\ NH 58A HPLC
Nl ¢l R =4.64 nin HNIIULv] O CF M5

(ES+)MSr@é") m/é,g?q M) HNC O

'H NMR (400 MHz, CDCly): § = 10.08 (t, ] = 5.7 Hz, 1H), 8.55 (s, 1H), 7.87 (d, ] =
12.4 Hz, 1H), 7.36 (d, ] = 8.3 Hz, 1H), 6.98-7.03 (m, 2H), 5.25 (q, ] = 7.9 Hz, 2H), 4.62
(d, ] = 5.6 Hz, 2H), 4.14 (q, J = 7.1 Hz, 2H), 3.83 (s, 3H), 3.45 (br. d, ] - 11 Hz, 1H),
3.38 (br. d, ] ~ 12 Hz, 1H), 3.12 (br.t, ] - 11 Hz, 1H), 2.88 (br.t, ] ~ 11 Hz, 1H), 2.41 (s,
3H), 2.30-2.20 (m, 3H), 1.95 (br. d, J ~ 11 Hz, 1H), 1.85-1.70 (m, 2H), 1.25 (¢, ] = 7.1
Hz, 3H), 1.24 (m, 1H).

Example 2]

7-[(3R)-3-(2-Ethoxy-2-oxoethyl)piperidin-1-yl]-6-fluoro-8-methoxy-N-[2-methyl-4-
(trifluoromethoxy)benzyl)-4-0xo-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinoline-3-

carboxamide

| YQF C A@%

100.0 mg (0.21 mmol) of the compound of Example 56A and 59.4 mg (0.25 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example 5A) are provided
in 2.7 ml of N,N-dimethylformamide and 196 pl (1.13 mmol) of N,N-diisopropyl-
ethylamine and finally 213.1 mg (0.41 mmol) of PyBOP are added. The reaction
mixture is left stitring overnight at RT and then separated as a whole by preparative
HPLC (method 5). 108 mg-(78% of theory) of the title compound are obtained.

LC-MS (method 2): R, = 3.23 min



CH F HB58A HPLC (nmethod 7): 28 Na R, = 4.54 min NN H, c cF,
M5 (ES+): mz 563 (MtH)' O F I | 58A 29 " M5 (ESt): mz = 619
(MtH'" H2N P ~OF cF, Hoc 0 OOCH F #11 1 " 1\ 58A LCM
(method 1): 30 cF, + R = 2.59 rrhg HNp Hcp CF3 9A M5 (ESt):
mz = 617 (MtH) 0 88 Exanple 31°2-[6-Fl uoro- 8- net hoxy-3- ([

[ 2-nmet hyl -4-(trifluoronethoxy)benzyl] am no} carbonyl)-4-
ox0-1-(2, 2,2-trifluoroethyl)-1,

4- di MAESQumtDL 676 (MId)pi peri di ne- 4- car boxan de

'H NMR (400 MHz, CDCls): § = 10.08 (t, ] = 5.7 Hz, 1H), 8.55 (s, 1H), 7.87 (d,] = 12.4
Hz, 1H), 7.36 (d, J = 8.3 Hz, 1H), 6.98-7.03 (m, 2H), 5.25 (q, ] = 7.9 Hz, 2H), 4.62 (d, ]
= 5.6 Hz, 2H), 4-14 (q, ] = 7.1 Hz, 2H), 3.83 (s, 3H), 3.45 (br. d, ] - 11 Hz, 1H), 3.38
(br. d, ] ~ 12 Hz, 1H), 3.12 (br. t, ] ~ 11 Hz, 1H), 2.88 (br. t, ] ~ 11 Hz, 1H), 2.41 (5,
3H), 2.30-2.20 (m, 3H), 1.95 (br. d, J ~ 11 Hz, 1H), 1.85-1.70 (m, 2H), (.25 (t, ] = 7.1
Hz, 3H), 1.24 (m, 1H).

In analogy to Example 1 the following Examples 22 to 30 are also prepared.

Example
No.

Structure

Starting
Materials
Example

No.

Analytical data
LC-MS (method)/measurement
valies
HPLC (method)/measurement
values
MS (method)/measurement
values

22

S9A

LC-MS (method 2):
R; = 3.05 min
MS (ES+): m/z = 570 (M+H)"

23

Q o
F
M N
& 0L
° A
o M,

60A

LC-MS (method 1):
Ri=3.17 min
MS (ES+): m/z = 604 (M+H)*

24

LRy R

60A

LC-MS (method 2):
R‘ = 3.12 min
MS (ES+): m/z = 584(M+H)"




OOCHFI I NF H N/ N/ OFF HZNOHac CO F 60. 0 nyg
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N, N- di et hyl f ormam de and 129 | (G774 mmol) of N, N-diisopropyl -
ethylam ne and finally 140.2 ng (0.27 mmol ) of PyBOP are added.

The reaction m'xture is left stirring overnight at RT and t hen
separ t ed—as rrel-e—hv—pranarati ve PLC (

P a—whote e
(679 ofyghepry) of t heTPFPe compound qt %
(et ho &1.): R =2.63mn N (ESH): "g% 3’%’? “"’""‘WRM
3

. — mple
(400| Mz,  CDO3): S = 1.88-2.03 (m 41 ’)N 2 |oiripcht 33/mea%m49mm
(s, 8H, 3.3 (br. t, j =12 Hz, 2H) br. d, jalmesl2 Hz,
2H) 3.87 (B, 31T), 4.62 (d, | 5.6 HZ, 2H), S @fethddimedsurefhefx
2H) 5B (hr s 1H) 5 49 (hr S| 1H) 98-7. 04vilpes 2H)
34[(d, J E Ha 7.895'(d,|j = 12.5 Hz, 111), 8.56
1H) 10 IN9) N Exanpl e |32.Ms (method 3):

7

(s

6- Fl 61A
5-di

(tri

4- di

4o .

i g§/ |d| Lg 1\ 8- met hoxy-%- [ 2- met|fyF 347 min
'ﬁluorom emfy &4 oxo- 1- (2, R, 2- t riiNu@sRemimd §204M+H)*
i ydroqui nol i ne-3- carboxaruide QO CH3

g a cl '
F
N .
.o Nm)LH/\@\d S9A LC-MS (method 2):
26 1 ! A Ri=3.12 min
ne’
0

MS (ES+): m/z:= 590 (M+H)"

HPLC (method 7):

58A
27 R; = 4.64 min
MS (ES+): m/z = 603 (M+H)*
58A HPLC (method 7):
28 R¢ = 4.54 min
MS (ES+): m/z = 583 M+H)*
58A
29 MS (ES+): m/z = 619 (M+H)*
58A |LC-MS (method 1):
30 + Ri=2.59 min

%A MS (ES+): m/z = 617 (M+H)"




FNH3CNI/ HNO O/FCF, HOF3CIx CH3 FF 36 ng
(0,081 nmol ) of the conpound of Exanple 66A and 21.4 ng (0.089
mol ) of 2-methyl-4-(trifluoronethoxy)benzyl am ne

hydrochl ori de (Exanple SA) are provided in 0.7 m of

N, N-di met hyl f or rami de and 77 pl (84 mol) of

N, N-di i sopropyl ethyl- amne and finally 105 ng (0.20 mol ) of
PyBOP are added- The reaction mxture is left stirring at RT
for IEé&dipleB1M of IN hydrochloric acid is added, and then the
m xture as a whole is separated by preparative HPLC (nethod 5).
36 ng (70% of theory) of the title conpound are obtai ned.

LC t.hod, 3 4

T bR et indthy) 4 iphorepenel b S amntisbhn e

211), o%ﬂ-@ﬂ&tnﬁd}noed?l}ﬁ ,4(diBlyddo ulr{bllinﬂ %pxﬁeﬂr&nezﬂ'b&rb&aﬁﬁdét

j = 11.7 Hz, 7 FB'§ 1-1), 4.62 (d, =

5.6 Hz, 211), 526(q, j = 8.0 Hz, 2H) 699704(m 2H), 7.36

(d, j =8.1Hz, 1H), 7.87 (d, j = 12,5 Hz, 1&)l 8.55 (s, 1H),

10.10 (t, j - 5.4 Hz, 1H. 90 Ex3

6 FI uor o- 8- net hoxy- N- [ 2- mét
. (3-0x0-2, 8- di azaspi ro(

2tr|flu0roethyl) 1, 4. ¢

60.0 mg (0.14 mmol) of the compound of Example 58A and 46 mg (0.1.6 mmol) of 2-.
methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example 5A) are provided
in 1.7 ml of N,N-dimethylformamide and 129 pl (0.74 mmol) of N,N-diisopropyl-
ethylamine and finally 140.2 mg (0.27 mmol) of PyBOP are added. The reaction
mixture is left stirring overnight at RT and then separated as a whole by preparative
HPLC (method S). 57 mg (67% of theory) of the title compound are obtained.

LC-MS (method 1): R, =2.63 min

MS (ES+): m/z = 633 (M+H)".

H NMR (400 MHz, CDCl;): 6§ = 1.88-2.03 (m, 4H), 2.40 (in, 1H), 2.41 (s, 3H), 3.23 (br.
t,] = 12 He, 2H), 3.53 (br. d, ] = 12 Hz, 2H), 3.87 (s, 3H), 4.62 (d, ] = 5.6 Hz, 2H), 5.26

(g, ] = 8.0 Hz, 2H), 5.34 (br.s, 1H), 5.49 (br s, 1H), 6.98-7.04 (m, 2H), 7.34 (d, ] = 8.1
Hz, 1H), 7.89 (d, ] = 12.5 Hz, 1H), 8.56 (s, 1H), 10.06 (t, ] ~ SHz, 1H).



FI1 I NNNO FCF,y OYFHNHaC F O 36 ng (0.076 mmol) of

t he conmpound of Exanple 69A and 22.1 ng (0.092 nmol ) of

2-met hyl -4-(trifl uoronmet hoxy)benzyl am ne hydrochl ori de (Exanple
SA) are provided in 1.0 ml of N, N-dinethylformmde and 73 p
(0.42 mmol ) of N, N-diisopropyl- etgylamne and finally 79.4 ng
(0.15 mol ) of PyBOP are added. The reaction mxture is |left
stirring overnight at RT and then separated as a whol e by
preparative HPLC (method 5). 27 ng (54% of theory) of the

titl cEXampedd are obtained. LCG-MS (nethod 1): R = 2.73 min

M5 (ES+): mlz = 659 (MtH)t. 1l NWVR (400 MHz, CDCla): S =
1.84-1.88 (m 4H), 2.34 (s, 2H), 2.41 (s, 31-1), 3.31 (s, 2H,

? 32J 61181701\.1@0 74[@11 cig)-BAy ﬂ@xg@'ﬂ ~dirflethi]l ﬁandm:l }5 -8- dr&hoiﬁN ﬁzﬁné’t‘ﬂlyl -4-
q,

IH), ?frlébm(lamethXYi‘zer!?YHz‘l oxP1h-( 8 2. fbmrqﬂ)hyl 116 CUBY@toqqmolme -3-
5 F@mbgkmnl &A1 Exanple 34 1- Cyclopropyl 6- f | uor o- 8- met hoxy- N-
2-methyl -4-(trifluoronmethoxy)benzyl] - 4-oxo-7-

3- oxo0- 2, 8-di azaspiro

4, 5]dec-8-y|)-1,4-dihydroquinoIiEF-S-garboxani%% OOChia F

3

5.
[
(
[

F
N
| H
H,C _
N N C|)
» . /o KKF CF,
H,C .
CH, F

36 mg (0,081 mmol) of the compound of Example 66A and 21.4 mg (0.089 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example SA) are provided
in 0.7 ml of N,N-dimethylformamide and 77 pl (0.44 mmol) of N,N-diisopropylethyi-
amine and finally 105 mg (0.20 mmol) of PyBOP are added. The reaction mixture is
left stirring at RT for 1.5 h, 1 ml of 1N hydrochloric acid is added, and then the
mixture as a whole is separated by preparative HPLC (method 5). 36 mg (70% of

theory) of the title compound are obtained.

LC-MS (method 3): R. = 3.24 min

MS (ES+): m/z = 634 (M+H)*.

1H NMR (400 MHz, CDCly): 8 = 1.01 (d, ] = 6.9 Hz, 6H), 2.02 (m, 2H), 2.41 (s, 3H),
3.05 (dd, J = 4.1, 12.4 Hz, 2H), 3.20 (t, ] = 11.7 Hz, 2H), 3.74 (s, 1H), 3.77 (s, 3H), 4.62

(d,] = 5.6 Hz, 2H), 5.26 (q, ] = 8.0 Hz, 2H), 6.99-7.04 (m, 2H), 7.36 (d, ] = 8.1 Hz, 1H),
7.87 (d,] = 12.5 Hz, 1H), 8.55 (s, 1H), 10.10 (t, J ~ 5.4 Hz, 1H).



H NNLCF3 HNH3C O O 28 ng (0.065 mml) of the conmpound of
Exanpl e 68A and 18.9 ng (0.078 mmdl) of

2-met hyl -4-(trifl uoronmet hoxy)benzyl am ne hydrochl ori de (Exanple
SA) are provided in 0.8 ml of N, N-dinethylformam de and 62
p1(0.36 mml) of N, N-diisopropylet™yl- amne and finally 67.9
ng (0.13 nmol) of PyBOP are added. The reaction mxture is

| eft stirring for 30 mnutes at RT and then separated as a

whol Warative HPLC (nethod 5). 27 ng (54% of theory) of
the title conpound are obtained. LC-Ms (nethod 2): R = 2.45
mn M (ES+): mz = 617 (MH)*. 'H NWMR (400 MHz, CDCla): 6 =

0. 97 2 17 2H),. . 85 4H) , 34 2H) , 2.4

0o sethofm ety N2 Geliy1 3Bk Homethorg bsaeylsd-o g (-ggrs-
R AT A N s R
= 12.4 Hz, 1H), 8.86 (s, 1H), 10.21 (br, s, 1H). In analogy to

Exanple 1 the foll ow ng Exanples 35 to_ 42 are al prepared. 92
Exanpl e Structure Starting Anal yti ata No. erials LGS

(met hod) / measurenent Exg . LC
(et hod) / neasur enent val ue H
) i
HN /O ‘\KF CF,
H,C E

36 mg (0.076 mmol) of the compound of Example 69A and 22.1 mg (0.092 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example SA) are provided
in 1.0 ml of N,N-dimethylformamide and 73 pl (0.42 mmol) of N,N-diisopropyl-
ethylamine and finally 79.4 mg (0.15 mmol) of PyBOP are added. The reaction
mixture is left stirring overnight at RT and then separated as a whole by preparative
HPLC (method 5). 27 mg (54% of theory) of the title compound are obtained.

LC-MS (method 1): Ry=2.73 min

MS (ES+): m/z = 659 (M+H)"*.

"H NMR (400 MHz, CDCL): 5 = 1.84-1.88 (m, 4H), 2.34 (s, 2H), 2.41 (s, 3H), 3.31 (s,
2H), 3.32 (br.s, 4H), 3.84 (s, 3H), 4.62 (d, J = 5.6 Hz, 2H), 5.24 (q, J := 8.0 Hz, 2H),

6.99-7.03 (m, 2H), 7.36 (d, ] = 7.7 Hz, 1H), 7.90 (d, ] = 12.5 Hz, 1R), 8.57(s, 1H);
10.05 (t, ] ~ 5.5 Hz, 1H).



(method 2): N
587 (MPfH® 0 O
= 2.96 mn HN
Ol i LGM

" M5 (ESt+): mz

M5 (et hod)/ neasurenment values o a F NHLCM
ci 68A35 |1 R =2.43 min HN HC M5 (ES+): nmz =
H 69A LC-M5 (nethod 3): N NII H36 ;J CF5 + R
v HCCFI\Il ' 7TAM (E5+): mlz = 679 (MfrH)' O
(method 3): H37 NN Cl 54A R =2.90 nin CF
= 631 (MtH)+ h-NH HeC 0 o 0 CH,

Example 34

1-Cyclopropyl-6-fluoro-8-methoxy-N-[2-methyl-4-(trifluoromethoxy)benzyl)-4-oxo-7-
(3-oxo-2,8-diazaspiro(4.5]dec-8-yl)-1,4-dihydroquinoline-3-carboxamide

0 0 CH,
F
N
| H
N N ?
5 A &
/ 3

28 mg (0.065 mmol) of the compound of Example 68A and 18.9 mg (0.078 mmol) of
2-methyl-4-(trifluoromethoxy)benzylamine hydrochloride (Example SA) are provided
in 0.8 ml of N,N-dimethylformamide and 62 ul (0.36 mmol) of N,N-diisopropylethyl-
amine and finally 67.9 mg (0.13 mmol) of PyBOP are added. The reaction mixture is
left stirring for 30 minutes at RT and then separated as a whole by preparative HPLC
(method §). 27 mg (54% of theory) of the title compound are obtained.

LC-MS (method 2): R. = 2.45 min

MS (ES+): m/z = 617 (M+H)".

IH NMR (400 MHz, CDCl3): 8 = 0.97 (m, 2H), 117 (m, 2H), 1.85 (m, 4H), 2.34 (5, 2H),
2.41 (s, 3H), 3.31 (s, 2H), 3.30-3.38 (m, 4H), 3.78 (s, 3H), 3.97 (m, 1H), 4.61(d,J=5.4
Hz, 2H), 5.58 (s, 1H), 7.005 (d, J ~ 8 Hz, 1H), 7.01 (s, 1H), 7.36 (4, ) = 8.0 He, 1H),

7.85(d, J=12.4 Hz, 1H), 8.86 (s, 1H), 10.21 (br. 5, 1H).

In analogy to Example 1 the following Examples 35 to 42 are also prepared.



F\ FNi \ LGCM (nmethod 1): 38 N? NC 54A R = 2.67 mn ~NH
HCCF M5 (ES+): mz =611 (MMH 0 OOCH3 F\ \ 67A LC-MS
(method 2): 39 NNcF+ R =2.57 mn CF, 5AM (ES+): mz "
661 (MtH)' H Ntc 0 93 Exanple Structure Starting Anal ytical
data No. Materials LG M5 (nethod)Pdeasurenent Exanple val ues
No. HPLC (net hod)/ neasurenent values M (nethod)/nmeasurenent
values 00 ci FI LCGM (nethod 1): 40 !vNOL ci 67A R =

2. 72[ BlamptY Structure Starting Analytical data
No. Materials | LC-MS (method)/measurement
Example valies
No. HPLC (method)/measurement
values
MS (method)/measurement
valies
[} o] c
F
N
m/‘k”/\@\ LC-MS (method 2):
N N Cl 68A
35 QQ [a) A = 2.43 min
HN Hacl
MS (ES+): m/z = §87 (M+H)*
0

7A MS (BS+): m/z = 679 M+H)*

0 Q 1
F
) j N 69A |LC-MS (method 3):
N
36 L EF, + |Re=2.86 min
HN Hye” CF,
[»}

[a] 0 |
F
O | ﬂﬁ LC-MS (method. 3):
37 ,\O N c| 54A |R.=2.90 min
0 o L -
}-—NH me CF,

MS (ES+): mfz = 631 M+H)*

[»]
F

‘ 0 Q CH,
m‘\(\@\ LC-MS (method 1):
38 N N | 54A |R=2.67 min
0/@ H,C’ kCF,

)—NH MS (ES+): m/z = 611 (M+HY

F
| Nh 67A |LC-MS (method 2):
N N .
39 HN,\D § EFJ +  |Ry=2.57 min
HC ]

5A | MS (ES+): m/z = 661 (M+H)*




~0 H C OF, M5 (ESH):

mz 631 (MH)'

aF, |

L LG M5 (nethod

3): 41 6"'0. 0 62A R =3.29 min M5 (ZS+): mz = 629 (MH)"' x |
LC-M5 (nethod 3): 42 Ql ocl 62A R =3.24 min N'"-"O ¢ L1 M5
(PS+): mz = 609 (ME-n Exanpl e 43

8- Chl oro-7-{4-[ (cycl ohexyl am no) cagponyl j pi peri di n-1-yl }-1-cycl

opropyl -
4- dlhydrqu|no!|ne 3 carboxam de O O C

200 2 /n A4 r nnpl )

J~ 11/

FH

N- (2, 4- dichlorobenzyl)-6-fluoro-4-oxo-1,

\ NINd HNC

of-the compound-of

Exany

a I 1 “Starting Analytical data
'Eéer.b‘ﬁ‘ and 138 ”Usnw 86 mol ) Of | Materials | LC-MS (method)/measurement
Example values
No. HPLC (method)/measurement
values )
MS (method)/measurement
. values
(o} [o] [#]]
F N
| H LC-MS (method 1):
40 HN/\O“ [ “L “l 674 |R=272min
e H,C’ ¢k MS (ES+): m/z := 631 (M+H)"
s}
{
F
I;,:K]’lnﬁ LC-MS (method 3):
41 | % /\/O‘ I i ©| 624 |R =3.29min
&" He MS (ES+): m/z = 629 (MrH)*
CHH
[
Izﬂ]iﬁ/\@\ LC-MS (method 3):
42 /\/O‘ ! l ®l 62A4 |R=3.24min
) TR MS (BS+): m/z = 609 (M+H)*
Example 43

8-Chloro-7-{4-[(cyclohexylamino)catbonyl]piperidin-1-yl}-1-cyclopropyl-N-(2,4-

dichlorobenzyl)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxamide

20T




4- (cycl ohexyl am no) car bonyl pi peridine (for preparation see WO
2003031397) are heated with 91 pl (0.66 mml) of triethylam ne
in 4 mM of DMSO at 120C for 7 h. After cooling, the entire
reaction mxture is separated by Er eparative HPLC (nethod 6).
30 ng of the title conmpound are bt ai ned. LC- M5 (nmethod 3): R
=3.24 mMn M (ESt): mlz = 647 (Mtl1)' Exanple 44

8- Chl oro-1-cycl opropyl - N- (2, 4-di chl ordbenzyl )-6-fluoro-7-(4-{](
2- hypdo gxg/ (01144.|ﬂudi£)11l)mf Iﬂtyél etifﬂgb&ﬁdtljrbﬂﬂka_\mp{e_bmwk%d 138 nE)g (0.66 (rjnmol) gf
pi per,i din-1-yl).-4-o0xo-1. 4-di hydroqui noli ae- 3- r boxam de

C 4@6@*}6*%&11%%@%!?6@& @quP@Pa@mBysw&\?% AHOhetivde 48
f or hExREMieh 434 {(ﬁ.(s@ rm%@g mﬂﬁ%gﬂfmmmh)ax &l dffeMSenmrouReC 16 7 h.
Exanpl e 70A and 131 ng (0.66 |') of )

4- ( Aftengopling the entiiengediiaremixtuyesi saparatedrigopsepiptige HPYCnEngthed

F P e e R R rothod 1): R = 365 min 95

MS (ES+): mz = 637 (MrH)' I n anal ogy to Exanpl e 44 Exanples 45

and 46 are prepared. Exanple Structure Starting Anal ytical data
LC-MS (megmdp 3):Re=3.24 mrriIrjl J Y

MS (ES+): m/z = 647 (M+H)*

Example 44

8-Chloro-1-cyclopropyl-N-(2,4-dichlorobenzyl)-6-fluoro-7-(4-{[(2-hydroxy-1,1-
dimethylethyl)amino]carbonyl)piperidin-1-yl)-4-oxo-1,4-dihydroquinoline-3-

carboxamide

OH F
. CH,
H,C N
HN
(0]
By the same method as for Example 434, from 200 mg (0.44 mmol) of the compound

of Example 70A and 131 mg (0.66 mmol) of 4-((2-hydroxy-1,1-dimethylethyl)amino-
carbonyl}piperidine (for preparation see GB932487 (1960)), 23 mg (8% of theory) of

Cl

Cl

the title compound are obtained.

LC-MS (method 1): Ri= 2.65 min



No. Material LC- M5 (nethod)/measurenent Exanple values No.
HPLC (net hod) /neasurenent val tes MS (nethod)/nmeasurenent
valtcs HONHF I NLCM (nmethod 3): 45 off i " Hcl 70A R =
2.73 mn M5 (ES+): mz =609 (MHH) | F HLCGMS.(nmethod 1): 46
Hc 7/0AR =3.35mn Ocl M5 (ES®p: mz = 594 (MrH) Enal zl pl e
47

1-[ 6- Fl uor o- 8- et hoxy-3- (([ 2-met hyl -4-(trifl uoronet hoxy) benzyl ]

am n
0XO0- TJI gﬁfpgﬂtré%oro@t hyl ) - 1, 4- di hydroqui nol i n-7-yl ] pi peridin
e4carboxyllcaC|dOOCH I\IN H NNOFF HOHCEOF

In analogy to Example 44 Examples 45 and 46 are prepared.

Example Structure Starting Analytical data
No. Material | LC-MS (method)/measurement
Example values
No. HPLC (method)/measurement
valites
MS (method)/measurement
values

LC-MS (method 3):
70A  |R:=2.73 min
MS (ES+): m/z = 609 (M+H)"

45

MS (ES+): m/z = 594 (M+H)"

[
F
he I H'\Ej\ LC-MS (method 1):
46 1 ] ! © 70A |R.=3.35min
N
0

Example 47

1-[6-Fluoro-8-methoxy-3-({[2-methyl-4-(trifluoromethoxy)benzyl]aminc} carbonyl)-4-
0x0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidine-4-carboxylic acid

0 ! i
HO HC S’/F
F



O FF 9 550 ng (0.698 mmvl ) of the conpound of Exanple 2 are
provided in 10 mM of dioxane, 3.5 mM of a 1M solution of

| ithium hydroxide in water are added and the mxture is
stirred overnight. The reaction %xture is acidified with 1IN
hydrochloric acid and freed fronrthe solvents on a rotary
evaporator. The residue Is taken up in DMSO and separated by
preparative chromatography (method 5). 330 nmg (72% of theory)
of ©he mgt(D£98 anpmihof ahe cobtp@unéobf ERinGple n2: ko grdlidedrin :104m6bf

1. 89'%2155(%&1 l}lbplﬁﬂ Zly(ﬁgﬁ“?'ﬁﬁ.‘l\@@m}“ fg’wgéﬁwn WAL aig all%)ad aad The

3H) mit iy ittrted overﬂlg@»t ’F-tie ﬂeatﬂon hitfkture 152§c1ﬂibiféd with JlN:hﬂd?roHZloric
213), 3.50 (br. H), 3.85

s, .3H),

5 7agigd angiﬁ;ed @ogpd{eqsolyents gn qqfaryzqq?porpg oThe 59514% iqu};en up in
7 36 0
1 )MSbEL Oah:cLl‘se?%l:]atédzgy gf%paf_gt}v% cmom g‘gyﬁmdlﬁ) 338182 (1B of
1- [ Bagqry)ufThe sitle-com(prouintd are pbtaiztedoxy) benzyl ) ani no} car bonyl ) - 6- f
| uor o- 8- met hoxy- 4-
oxo0-1-(2,2,2-trifluoioethyl)-=1,4-di hydroqui nolin-7-yljpiperidin
e- AHpaRmethbE 8RR, 4 43 Qnh, F I NIV HOFF NN O H3YFF

MS (ES+): m/z = 634 (M-+H)*

H NMR (400 MHz, CDCl;): 5 = 1.87-1.99 (m, 2H), 2.08 (br dd, ] = 3, 13 Hz, 2H), 2.41
(s, 3H), 2.60 (tt, ] = 4.0, 11.1 Hz, 1H), 3.23 (br. t, ] = 12 Hz, 2H), 3.50 (br. 4, J = 12 Hz, .
2H), 3.85 (s, 3H), 4.63 (d, ] = 5.7 Hz, 2H), 5.27 (q, ] = 8.0 Hz, 2H), 7.00-7.50 (m, 2H),
7.36 (d, ] = 8.1 Hz, 1H), 7.90 (d, ] = 12.3 Hz, 1H), 8.62 (5, 1H), 10.10 (t, ] = 5.7 Hg,
1H).

Exam 8

1-[3-({[2-Chloro-4-(trifluoromethoxy)benzyljamino}carbonyl)-6-fluoro-8-methoxy-4-
ox0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl piperidine-4-carboxylic acid

O O Cl

Z
=
Irz
s
-

OH F

40 mg (0.059 mmol) of the compound of Example 3 are dissolved in 2 ml of dioxane,
and 293 nl (5 eq.) of a 1M solution of lithium hydroxide are added, and the mixture



C'0 OHF 40 ng (0.059 mmol) of the conmpound of Exanple 3 are
dissolved in 2 m of dioxane, and 293 pl (5 eq.) of a 1M
solution of |ithium hydroxide are added, and. the m xture 97
is stirred at RT until the reaction is conplete (2 days). The
reaction mxture is acidified wweh IN hydrochloric acid, a
little DMSO i s added, and the entire crude solutionis
separated by' preparative HPLC (nmethod 5). 25 ng (65% of theory)

(Z)f 9t51rgm H%edt %Rﬁ'&@&f;@gﬁ %aﬁaiggtﬁ%@)ﬁ@ﬁﬁg%&w&ﬂgy&wf gﬁ%owxxture is
S%Cl&)dlfl& 4\(&111 an hy&ﬂ)fhllﬁzrlc%mdl)a li2 O DM A 3 6dided %hdlﬁht. é—’ntﬁ@ drﬁdc
3. 845%%t10r315 &fyaraaedﬁy pEpatptive ﬁ@qﬂnethgqgi)is mg£é5°(0qof theery} b e

HZ ) coxﬁpé@n&gredbtzingd5 Hz, 2H), 7.27 (under CHC 13 signal,
6 Fz, 1), 7.92 (d, j = 12.3 H, 1H), 8.58

(s 111) 10 27 (t, j = 5.9 Hz, 11-1). Exanple 49
orogje(si’gi B‘é ap}‘l{uozré)ethxl) B- net hoxy-3-(([2-methyl -4-(trifiu

am no) car bonyl ) - 4- ox0- 1, 4-di hydr oqui nol i n-7-yl ] pi peri di ne-4-car
boxylic acid OOCH FI\ NI\ F NNHOFF HCOHF 60 ny
(0. O®5 (B¥odak): o /zt=h&S cdfrtdind of Exanple 4 are dissolved in 2.35
m of

H NMR (400 MHz, CDCly): § = 1.87-1.99 (m, 2H), 2.04-2.13 (m, 2H), 2.60 (m, 1H),
3.23 (br.t, ] = 12 Hz, 2H), 3.51 (br. d, J = 12 Hz, 2H), 3.84 (s, 3H), 4.73 (d, ] = 5.9 Hz,
2H), 5.26 (q, ] = 8.0 Hz, 2H), 7.10 (d, ] = 8.5 Hz, 2H), 7.27 (under CHC}, signal, 1H),
7.49 (d, ] = 8.6 Hz, 1H), 7.92 (d, J = 12.3 Hz, 1H), 8.58 (s, 1H), 10.27 (t, ] = 5.9 Hz,
1H).

Example 49

1-[6-Fluoro-1-(2-fluoroethyl)-8-methoxy-3-({[2-methyl-4-(trifluoromethoxy)benzyl]-
aminojcarbonyl)-4-oxo-1,4-dihydroquinolin-7-yl]piperidine-4-carboxylic acid

CH,

-z,
Z
Iz
{
:

OH F

60 mg (0.096 mmol) of the compound of Example 4 are dissolved in 2.35 ml of
dioxane, 480 pl (5 eq.) of a 1M solution of lithium hydroxide are added, and the
mixture is stirred at RT until the reaction is complete (4 h). The reaction mixture is

acidified with 1IN hydrochloric acid and diluted with ethyl acetate and water.



di oxane, 480 pl (5 eq.) of a 1M solution of Iithium hydroxide
are added, and the mxture is stirred at RT until the reaction
is conplete (4 h). The reaction mxture is acidified with 1IN
hydrochloric acid and diluted w t:g ethyl acetate and water. 98
Fol | owmi ng phase separation, the 3 gani ¢ phase is washed once
again with water and then with a saturated sodium chloride
solution, dried over magnesium sulfate and freed from sol vents
on dFollowixtg phasapepaation, t}itee)rgaﬁc Qbhesel is whishedl oubelegaihivgth wated and

nﬁé94% of theor% of th ?CWB{ corrpound are obtajned. LC M
(rret 8 vgl}h apgaturatgd7agdgm ch tl%s(;ne \zer_mgggesmpb\l ate gnd
(N'VR ffélz@%d\‘h‘%olv%ﬁ%ﬁjﬁ)rota% Evajpogﬂot( til"i'lqusu:lue‘ slérléﬁuricz;l?&‘lééti g&c(u%%n

154:!113 (FA%inf _tlzemy) %hﬂzltl@mpmp@unpateqlzta}@d 2H), 3.76 (s,
H)453(dj 5.7 Hz, 2H), 4.73 (br d, | 47 Hz, 2H), 4.78
br d, | 38 Hz, 2H), 717(br d j =8.5 Hz, 11-1), 7.22 (br

|'d)MS7(n?t@h6&13)J 28765r_nh|¥ 1H), 7.78 (d, j = 12.5 Hz, 1H),

1 (s 10 é 5.7 H2, 1H), 12.3 (br.s, 1H).

Exarrpl e 50
1-

[ 3\45[(1%3?;,95)?@99':%9%%%1 ) ani no} car bonyl } - 6- f | uor o- 8- et hoxy- 4

t,
3
(
s,
8.

- OX
trifluoroethyl)-1,4-di hydroquinolin-7-yl)piperidine-4-carboxyli
caid 00C FIVI NH NC HOHICO/FOFF

'H NMR (400 MHz, DMSO-dq): 8 =1.70 (br q, ] = 11 Hz, 2H), 1.91 (br d, J = 11 Hz,

2H), 2.36 (5, 3H), 2.48 (m, 1H), 3.15 (br. t, ] =11.5 Hz, 2H), 3.42 (br. d, ] = 12 Hz, 2H),
3.76 (s, 3H), 4.53 (d, J = 5.7 Hz, 2H), 473 (br d, ] = 47 Hz, 2H), 4.78 (b1 d, ] = 38 Hz,
2H), 7.17 (br d, ] = 8.5 Hz, 1H), 7.22 (br's, 1H), 7.36 (d, J = 8.5 Hz, 1H), 7.78 (d, J'=
12.5 Hz, 1H), 8.71 (s, 1H), 10.19 (t, ] = 5.7 Hz, 1H), 12.3 (br.s, 1H).

Example 50

1-(3-[[(2,4-Dichlorobenzyl)amino]carbonyl}-6-fluoro-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinolin-7-yl] piperidine-4-carboxylic acid

0O O cl
F

N

| H
N N c

0
HO HSC/ 5/F
0 FF

In analogy to Example 49, from 225 mg (0.356 mmol) of the compound of Example
1, by hydrolysis, 200 mg (88% of theory) of the title compound are prepared.

HPLC (method 7): R = 4.86 min.



In anal ogy to Exanple 49, from Z25 ng (0.356 nmol) of the
conpound of Exanple 1, by hydrolysis, 200 ng (88% of theory)
of the title conpound are prepared. HPLC (nmethod 7): R = 4.86
mn. 99 M (ES+): nlz = 604 (MtH)+ I H NVR (400 MHz, CDCl13): 8
=1.86-1.99 (m 2H), 2.03-2.12 (g9 2H), 2.52 (m 111), 3.22
(br t, j = 12 Hz, 2H) 3 50 (br d, j = 12.3 Hz, 211), 3.84 (s,

4.70 (d, | = 6.0 Hz, 5.27 (q, | = 8 Hz, 2H), 7.21
dd, 7 385 d J =81liz, 11-1), 7.392
( Mk@%@/z1g§4@ BI%H% Pt A . 1H) . 8. 60 %s, 1H) |
1025(t ] =6.01iz, 1I-I) Exanple 51 [3-{[(2,

4-Di chl orobenzyl )
am n'dl DM @00 MHz, CD(35)08 & 1n@4-hoRy(m-HXo 203¢212 (B, 2H), 2.52 (m, 1H),

trif rnoet hyl.),- fi MO i,no

aci & O P E it 210, SR 145 e Y RSl o\ e e
(0. 0%, 5187 (g, pistmze@rmmuum g>f= zzogaemm ﬁ{ﬁﬂessgr(dvjfled{zl DH§ 1392
of T@Eﬁ ter 5; SS g are added
and e‘%tlﬁw 9?n(<§<t1m7e2‘#§fzsﬁi} e@(étl%béf)#ér(t & 4O HendH).
solvents are renoved on a rotary evaporator and the residue is
stirred Wth IN HCL The precipitated product is collected by
suctExampld S¥ ati on and dried under HV. 39 ng of the title
conpound are obtained (quantitative). LC-M (nethod 1); Re =
2.99 mn

(3-{{(2,4-Dichlorobenzyl)amino]carbonyl}-6-fluoro-8-methoxy-4-oxo-1-(2,2,2-
trifluoroethyl)-1,4-dihydroquinolin-7-yl] piperidin-3-ylacetic acid

o 0 cl
F
N
HO | "
0 0 F
H,C” 5/
F e

40 mg (0.062 mmol) of the compound of Example 6 are provided in 3 ml of
THF/water 5:1, 7.4 mg of LiOH (0.31 mmol, S eq.) are added and the reaction
mixture is stirred at S0°C for 10 h. The solvents are removed on a rotary evaporator
and the residue is stirred with 1IN HCl. The precipitated product is collected by
suction filtration and dried under HV. 39 mg of the title compound are obtained

(quantitative).

LC-MS (method 1): Re=2.99 min

MS (ES+): m/z = 618 (M+H)*



MS (ES+): mlz = 618 (MrH)' 100 'H NVR (400 MHz, DMBO-dd): 5 =
1.18-1.26 (m 1H), 1.60-1.78 (m 2H), 1.84 (m 1H), 2.05 (m
1H), 2.13-2.27 (m 2H), 2.87 (br.t, J = 10.5 Hz, 1H), 3.08
(br.t, j =11.5 Hz, 1H), 3.38 ]%) under water signal), 3.78
(s, 3H, 4.60 (d, | 6.0 [-Iz E) 5.70 (m 2H), 7.38-7.45
(m 2H), 7.64 (d, | 1.7 Hz, 7.77 (d, J = 12.1 Hz. 1H),
8.83 (s, 1H), 1.0.14 (t, j = 6 o Hz, 1H), 12.1 (br s, 1H).
Examalmmgme ltvﬁHz(c5 [l?llﬁs&da) cmlﬂrp&)@mydrﬁf}m 1.60-1.78 (m, :!III)], 1.84 (m,
am nQ| car pon uoro-1| - uorocvycl o -

DR 0 G0 Las. 315 e 0 287 1o & 17 106 R e OB (b b5
c agid I h 1) upd r r
froﬁ? 2L, 3138 (it W*—‘?‘W“Epﬂ%@%ﬁ fo (784, SRORALNA 4.8 6 SR €50
f or (rEX2ihp 7 $857.45 m arbl) (b@%d)ﬂ qhédiz/)ﬁ:lw Théd tli= lbl&&m&mrﬁﬁh@e

Obt @P%M\ﬁb& ﬁBW dﬁ%@rée 0.5 0 me R/BGEE(SF;]) 2rkn(|)Z >80

165180(m 2H), 1.95 (br. d, j 12.5 Hz, 2H), 2.49 (m 1H),
3.10-3.24 (m 2H), 335348(m 2H), 3.78 (s, 3H), 4.08 (m
1H)m 63 (m 2H), 5.01 (dg, j = 65.2, -3 Hz, 1H),
7.35-7.45 (m 2H), 7.64. (d, J = 1.9 Hz, 1H), 7.73 (d, J =
12.5 Hz, 1H), 8.67 (s, 1H), 10.31 (t, j = 6.0 Hz, 1H), 12.3

1-[3-([(2,4-Dichlorobenzyl)amino]carbonyl}-6-fluoro-1-[(15,2R)-2-fluorocyclopropyl)-

8-methoxy-4-oxo-1,4-dihydroquinolin-7-yl]piperidine-4-carboxylic acid

N
H,C” A
"F

This compound is prepared from Example 13 (32 mg, 0.053 mmol) by the method
described for Example 51. 30 mg (98% of theory) of the title compound are obtained.

LC-MS (method 1): R, = 2.70 min

MS (ES+): m/z = 580 (M+H)*

1H NMR (400 MHz, DMSO-d¢): 8 = 1.45-1.65 (m, 2H), 1.65-1.80 (m, 2H), 1.95 (br. d, ]
= 12.5 Hz, 2H), 2.49 (m, 1H), 3.10-3.24 (m, 2H), 3.35-3.48 (m, 2H), 3.78 (s, 3H), 4.08
(m, 1H), 4.53-4.63 (m, 2H), 5.01 (dq, ] = 65.2, ~3 Hz, 1H), 7.35-7.45 (m, 2H), 7.64 (d,
J = 1.9 Hz, 1H), 7.73 (d, ] = 12.5 Hz, 1H), 8.67 (s, 1), 10.31 (¢, ] = 6.0 11z, 1H), 12.3
(br s, 1H).



(br s, 1H). 101 Exanple 53 [6-Fl uoro-8-neth oxy-3-({

[ 2-met hyl -4-(trifluoronethoxy)benzyl] am no] carbonyl)-4-
0x0-1-(2,2,2-trifluoroethyl)-1, 4-di hydroqui nolin-7-yl]piperidin
-4-ylacetic add 0 0O CH3 HF #N~~ N\ FON/ OFF ~OF HO
H3CY F F 60 ng (0.089 nmmol) of tdie conpound of Exanple 5 are
stirred in 2.2 m of dioxane and 444 pl of LIiOH 1M (5 eq.) in
wat er at RT overnight. The mixture is acidified with 1N HC
and dil ut ith ethyl acetate. It is extracted by shaking

t wi c%( ?Q' ter and once wth a saturated NaCl solution. The
organi ¢ phase is dried over nmagnesium sulfate and freed from
the solvent on a rotary evaporator. The residue is dried under

HV BrFiugro8-methoxy-SHEZanethplitdtrifuwesmethioxybenzy})arine) calﬂntoay})eid.

%@xg @A&%“%%WOWD%%&O@IH%& Eg]lkpﬁger@n %yﬁa%ng ‘?Cl(ibr

= 11 Hz, 2.05 (m 1H), 2.39 (d, j = 7.0 Hz,
240(s 3H), 321(br t, j = 12.2 Hz, 2H), 346(br d,j
-12.5 Hz, 2H), 3.81 (s, 3H), 4.60(d,0j = 5.6Hs&z, 2H), 5.26
(g, j =8.0 Hz, 2H), 7.00-F.

/[OJ\/()hl N
.0 F
HO H,C ‘}/

60 mg (0.089 mmol) of the compound of Example 5 are stirred in 2.2 ml of dioxane
and 444 nl of LiOH 1M (§ eq.) in water at RT overnight. The mixture is acidified with
IN HCI and diluted with ethyl acetate. It is extracted by shaking twice with water

Iz

and once with a saturated NaCl solution. The organic phase is dried over magnesium
sulfate and freed from the solvent on a rotary evaporator. The residue is dried undex

HV. 57 mg of the title compound (94% of theory) are obtained.
LC-MS (method 3): R, = 3.01 min.
MS (ESI pos): m/z = 648 (M+H)*

IH NMR (400 MHz, CDCL): 5 = 1.49 (m, 2H), 1.87 (br. d, ] = 11 Hz, 2H), 2.05 (m, 1H),
2.39 (d, ] = 7.0 Hz, 2H), 2.40 (s, 3H), 3.21 (br. t, ] = 12.2 Hz, 2H), 3.46 (or. d, ] ~12.5
Hz, 2H), 3.81 (s, 3H), 4.62 (d, J = 5.6 Hz, 2H), 5.26 (g, ] = 8.0 Hz, 2H), 7.00-7.04 (m,
2H), 7.36 (d, ] = 8.0 Hz, 1H), 7.88 (d, ] = 12.5 Hz, 1H), 8.59(s, 1H), 10.10 (t, ] = 5.6 Hz,
1H).



2H), 7.36 (d, J = 8.0 Hz, 113), 7.88 (d, j = 12.5 Hz, 1H),
8.59(s, 1H), 10.1(1 (t, J =5.6 Hz, 1H). 102 1In analogy to
Exanpl e 47 the follow ng carboxylic acids of Exanples 54 to 71
are prepared fromthe correspondi ng esters. Exanple Structure
Starting Analytical data No. Mat¥24 al LC Ms

(met hod) / measurenent Exanple values No. HPLC

(et hod) / neasur enent val es M (nethod)/ neasurenent values H,
H Nk ahal'_ogly%kﬁcaﬁfﬂé fl‘?@h@)follo%&"@hx@oﬁ*h% a&xcﬁ oFEJ?a edT5 8 t8'71FarE
M5 (ES+): Mz = 618 (M14)+ hod 1):

HO Prepased omptheqogepondngsten Y v H, C F |vrs (E5+) mz = 600
(MtH"  Orr

Example Structure Starting Analytical data
No. Material | LC-MS (method)/measurement
Example values
No. HPLC (method)/measurement
valuas
MS (method)/measurement
values
HJ
F N
f = . LC-MS (method 1):
N N .
54 '“'°\"/OH P \(‘ TF] 8 |R=2.82min
i ? LF MS (ES+): m/z = 618 (M+H)*
—
) i
F
T M LC-MS (method 1):
N N ? _ .
55 Ho ) c/o H<F &H, 9 R.= 2.65 min
! L MS (BS+): m/z = 600 (M+H)*
0
LC-MS (method 1):
R =2.92 min
56 10
MS (ES+):
m/z = 649 / 651 (M+H)*
LC-MS (method [):
57 11 Re = 2,92 min
MS (ES+): m/z = 618 (M+H)"
HPLC (method 7):
58 7 R.=4.77 min

MS (ESI+): m/z = 584 (M+H)*




P 1LCM (nethod 1):
= = 64 64

~Fm Mz
(method L):

57" HC ci

mz =118 (MH)' DF

(ntetliod)/ measurenent

56 H/ NC 10 Rr

CH3 /~ F i

= 2.
fib( v F 9/ 651 (MH)
11 & = 2,92 nin MO H

92 mn
" OFI HLGM
COF F

HD ~ JH Ci

M5 (ES+):

F~ H HPLC (nethod 71: 58 Ho N
N 7R =4.77 mn Hco M5 (ESI+)103mz = 584 (MH)+ 103
Exanpl e Structure Starting Anal yti cal

Exanpl e val ues

data No. Material LC M

No. HPLC (et hod)
t ]

| measgrenrent—valves—Mo—{rethodh—reasgreren -eHeS
Example structure / Starfing |~ " Analytical data
No. Material | LC-MS (method)/measurement
Example vales
No. HPLC (method)/mecasurement
values
MS (method)/measurement
values
F
| u/\O\ LC-MS (method 2):
N N 0 - .
9 | W/OH P! SrF A | 12 |rezéimn
I : ! F MS (ES+): m/z = 620 (M+H)*
|
F
r N LC-MS (method 3):
60 N N ¢l 14 |R=2.67min
HO o\/i\ '
CHy MS (ES+): m/z = 548 (M+H)"
0
H!
F
J/m r’:/\ék LC-MS (metho 3):
61 | N N /T\ 15 «= 2.97 min
He” <§ FrF MS (ES+): m/z = 606 (M+H)*
0 O CH,
F N
| " LC-MS (methO( 12):
62 N j\ 17 |Re=2.59min
Ho He™® H/F Fe F
! l ¢ MS (ES+): m/z == 616 (M+H)"
0
) CH,
. .
r N LC-MS (method 3):
63 N /T\ 16  |R =2.81min
Ho H c’0 F & F
: . F MS (ES+): m/z = 610 (M+H)"




LC- M5 (nethod 2):
comz =
2.67 min HO O -ACHa M5 (ES+):

59 " "
620 +H)

12 R

=2.61 mnH HCFFF
OFFF) FIH+- LGM (nethod 3): 60 "
mz = 548 (tvi+H' 0 CH,

LC-M5 (nethod 3): 61 15 R, Tod- 97 mnno 46 HCF F F M5
mz - 606 (MH)' 0 0 CH6/ ~,,1 LC-MS (method 2): 62 HO
' 17 R=2.59 nnv HC7FFF (ES¥: mz :: 616 (MH)'
CH, \.p\ ICM (nmethod 3): 63 Ho"Hlo O L F TFF 16 Rt

Example Structure Starting Analytical data
No. Material | LC-MS (method)/measurement

Example values
No. HPLC (method)/measurement
values
MS (niethod)/imeasurement
values
o 0 H,
F X
L N LC-MS (method 2):
N R
DL ]
i o ! MS (BS+): m/z = 648 (M+H)*
w /\é\ LC-MS (method 2):
65 19 R: = 2.60 min
HC
| e MS (ES+): m/z = 612 (M+H)*
|
F
. I A LC-MS (method 2):
. N N (o] - 3
66 “0\”/6 c| A 45 |R.=2.67min
i MS (ES+): m/z = 566 M+H)*
F , H/D\ LC-MS (method 1):
67 w N HC e 24 |R.=275min
0 M~ A MS (BS+): m/z = 556 (M+H)*
D:ﬁj/i /b\ LC-MS (method 1):
68 26 Ri=2.76 min
Hz

MS (ES+): m/z = 592 (M+H)"




F M5 (FS+):

mz = 610 (MH)'

104 Exanple St

ructure Starting

Anal ytical data No. Material LC M5 (nethod)/ neasurenent
Exanpl e values No. HPLC (nethod) /neasurenent values MS
(et hod) / nreasurenent values OCH F\ HLCM (nethod 2): O
,F 18 R =2.79 nmin 64NFFJCQd§OHC~OFIVB(ES+) mz =
648 (MtH) OH, F ~ N\ | HLCGM (nethod 2): 65 N 19 R =
2.60 Min HOINHHOHF CF M5 (ES+): mz =612 (MtH) O
Example Structure Starting Analytical data
No. Material | LC-MS (method)/measurement
Example values
No. HPLC (method)/measurement
values
MS (method)/measurement
valies
H:I
3 N
| H LC-MS (methodl 1):
69 h N “l 22 |R=2.67min
HO _0 A
HC¢ MS (ES+): m/z = 542 (M+H)*
0
{
¢ | u’\é\ LC-MS (method 1):
70 w N . cl 23 = 2.84 min
o He™ A MS (ES+): m/z = 576 M+H)
F -
o | ﬂﬁ LC-MS (method 2):
71 i@a N o| 25 |Ro=237min
wo” 7 HeC A MS (ES+): m/z = 592 (M+H)*
Example 72

((35)-1-[6-Fluoro-8-methoxy-3-(([2-methyl-4-(trifluoromethoxy)benzyl]Jamino}-

carbonyl)-4-ox0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl]piperidin-3-

yl}acetic acid




I F1 HLCM (nethod 2)_ 66 N. cl 45 Rc = 2.67 mn HON q M
(FS+): mz =566 (MMH* O 1 H\ LC M (nethod 1): 67 HN N Hc
ci 24 R =275 mMmno HCo AM (ESt): mz =556 (MH' F H
LC-M5 (nethod 1): "Im68 I H 26 R, = 2.76 mn HO J~ JH
C'O LA IXI v: M5 (ESH): miz = 2 (MtH)' 0 105 Exanple
Structure Starting Anal ytical data No. Material LC M

(met_hod) / measurenent Exanpl e values No. HPLC (nethod)
/ medSuRENER07vmmal} of vie (qampryad phExaroplenzhpre yisedavith 2.6 ml of

dioxane and 533 pl of LiOH (IM solution in water, 5 eq.) at RT overnight. The
mixture is acidified with 1N HCI and diluted with ethyl acetate. It is extracted by
shaking twice with water and once with a saturated NaCl solution. The organic phase
is dried over magnesium sulfate and freed from the solvent on a rotary evaporator.
The residue is dried under HV. 70 mg of the title compound (99% of theory) are

obtained.

LC-MS (method 3): R, = 3.07 min

MS (ES+): m/z = 648 (M+H)*

H NMR (400 MHz, CDCL): 8 = 10.17 (t, ] = 5.6 Hz, 1H), 8.74 (s, 1H), 7.87 (d, ] = 12.4
Hz, 1H), 7.35 (d, ] = 8.1 Hz, 1H), 7.04-7.00 (m, 2H), 5.42-5.24 (m, 2H), 4.62 (d,] = 5.6
Hz, 2H), 3.87 (s, 3H), 3.53 (br. d, J - 11.5 Hz, 1H), 3.38 (br. d, ] ~ 12 Hz, 1H), 3.17
(br.t, J ~ 12 Hz, 1H), 2.84 (br.t, J ~ 11 Hz, 1H), 2.41 (s, 3H), 2.36-2.31 (m, 2H), 2.31-
2.22 (m, 1H), 2.00-1.92 (m, 1H), 1.85-1.72 (m, 2H), 1.30-1.20 (m, 1H).



HLCM (nethod 1): 69 22 R, = 2.67 min HO H 00 M5 (ES+):

z = 542 (MtH)* O F 1 | HLCM (nethod 1): 70 gH ~*H H a
=2.84 mno Hc M (ES+): mz = 576 (MtH)' off FH

LC-Ms (nethod 2): 71 25 R =2.37 min HOH c' ' OM (ES+); mz .=

592 (MtEt)' Exanple 72 107

((3S)-1-[6-Fluoro-8-nethoxy-3-(([2-methyl-4-(trifl uoromethoxy)b

enzyl] am no}- carbonyl)-4-oxo-1-(2,2, 2-trifluoroethyl)-1,

4-di%&;ﬁ%&lin-7-y||piperidin-3- yl)acetic acid O OH3 F I\
| N "NO'FF YF - O T WC E F 106

{(3R)-1-[6-Fluoro-8-methoxy-3-({[2-methyl-4-(triflucromethoxy)benzyl)amino}-
carbonyl)-4-oxo-1-(2,2,2-triflucroethyl)-1,4-dihydroquinolin-7-yl]piperidin-3-
yllacetic acid

CH,

a o0
F
N
o L
I/”‘ o F
RS PS F
0 He |>/F
Fr

83 mg (0.123 mmol) of the compound of Example 21 are stirred with 3.0ml of .
dioxane and 614 ul of LiOH (1M solution in water, 5 eq.) at RT overnight."l‘he mix-
ture is acidified with 1N HCI and diluted with ethyl acetate. It is extracted by shaking
twice with water and once with a saturated NaCl solution, The organic phase is dried
over magnesium sulfate and freed from the solvent on a rotary evaporator. The

residue is dried under HV. 73 mg of the title compound (90% of theory) are obtained.
LC-MS (method 3): R. = 3.07 min

MS (ES+): m/z = 648 (M+H)*

'H NMR (400 MHz, CDCla): 8 = 10.17 (t, ] = 5.6 Hz, 1H),; 8.74 (s, 1K), 7.87 (d,] =
12.4 Hz, 1H), 7.35 (d, ] = 8.1 Hz, 1H), 7.04-7.00 (m, 2H), 5.42-5.24 (m, 2H), 4.62 (d, ]
= 5.6 Hz, 2H), 3.87 (s, 3H), 3.53 (br. d, ] ~ 11.5 Hz, 1H), 3.38 (br. d, ] ~ 12 Hz, 1H),
3.17 (br.t, ] ~ 12 Hz, 1H), 2.84 (br.t, J ~ 11 Hz, 1H), 2.41 (5, 3H), 2.36-2.31 (m, 2H),

2,31-2.22 (m, 1H), 2.00-1.92 (m, 1H), 1.85-1.72 (m, 2H), 1.30-1.20 (m, 1H).

The absolute stereochemistry is confirmed by an X-ray structural analysis.



72 mg (0.107 nrnol) of the conpound of Exanple 20 are stirred
wth 2.6 mMl of dioxane and 533 0 of LiOH (1M solution in
water, 5 eq.) at RT overnight. The m'xture is acidified with
IN HC and diluted with ethyl g&@t is extracted by
shaking twice with water and onc th a sat urated NaC
solution. The organic phase is dried over nagnesium sul fate
and freed fromthe solvent on a rotary evaporator. The residue
i s dixampladder HY. 70 ng of the title conpound (99% of theory)
are obtained. LC-M (nethod 3): Rt = 3.07 mn M (ES+): mz =
648 (M+rH)' 1H NMR (400 MHz, CDCl 3): 8:1017(t J 5.6 Hz,
1H), _B7.

8H)1 8- H(Shl%fln (l-"‘cycl%'p‘?c%yl K (% 4 ﬁﬁhlo}oben]igtl Q- 4137(01)2-{ Bxgé chia%a‘]

5 SBIrof4sS] dqq-ﬁ yl)$®mW§rocB@ollrm 53arpbxamhﬂe j - 11. 5 Hz, 1H),
338(br d, j - 12 Hz, 1H), 3.17 (br.t, j - 12 Hz, 1H), 2.84
(br.t, j - 11 Hz, 1H), 2.41 (s, 3H), 2.36-2.31 (m 211), 2.31-
.2.22 (m 111), 2.00-1.92 (m 1Hpl.8%p1.72 (mg21-1),

1. 30-1.20 (m 1H). 107 Exanple 7
((3R) - 1- (6- Fl uor o- 8- net hiox
enzyl ] am no}- carbonyl) - 4-
4- dlhydrqu|noI|n 7-y
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X
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60 mg (0.13 mmol) of the compound of Example 70A and 37 mg (0.20 mmol) of 3-
oxo0-2,8-diazaspirof4,5]decane hydrochloride (Example 13A) are stirred with 91 pl
(0.52 mmol) of N,N-diisopropylethylamine in 2 ml of DMSO at 120°C for 2 days.
After cooling, the entire reaction mixture is separated by preparative HPLC (method
5). Concentration of the appropriate fractions on a rotary evaporatoc and drying

under high vacuum give 20 mg (26% of theory) of the title compound.

LC-MS (method 3): Ry=2.73 min

MS (ES+): m/z = 592 (M+H)*.

IH NMR (400 MHz, CDCly): & = 0.88-0.95 (m, 3H), 1.20-1.26 (m, 2H), 1.85-1.91 (m,
4H), 2.34 (s, 2H), 3.31 (br.s, 6H), 4.27 (m, 1H), 4.69 (d, ] = 6.2 Hz, 2H), 5.44 (br s,

1H), 7.21 (dd, ] = 2.0, 8.3 Hz, 1H), 7.37-7.40 (m, 2H), 8.01 (d, ] = 12.1 ¥z, 1H), 8.92
(s, 1H), 10.20 (t, ] = 6.2 Hz, 1H).
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O H3'XIl FF 83 ng (0.123 mml) of the conpound of Exanple 21
are stirred with 3.0 m of dioxane and 614 pl of LiOH (1M
solution in water, 5 eqg.) at RT overnight. The m x- ture is
acidified with INHCO and diluted with ethyl acetate. It is
extracted by shaking twice with v@ter and once with a
saturated NaCl solution, The organic phase is dried over
magnesi um sul fate and freed fromthe solvent on a rotary
evapq,ai Q. 75he residue is dried under 1-1V. 73 ng of the
tltle—c%'%m'u%d (90% of theory;i are obtained. LC M (nethod
3): R = 3 07 min MS (ES+) mz = 648 (MtH)' "H NWVR (400 MHz,
CDC13): S = 10.17 (t, | 5.6 Hz, H);874(s,1H),787dj
= 14-[§-Fliporofmethoxys- ((52 mjethyl4-(riflporomehoxy) pnzyl) aninigarixgy))-4-

g gg o?bzlll(z -rr%@oiqle[lg}q’z_‘z Qddfp&droguglgﬁ? b'fyl] pﬁﬂuﬂd}ne ﬁ%ﬁ‘z&\ﬁiﬁ%%!a’) dieth-

3.17 a@blammesalt 12 Hz, .84 (br.t, j - 11 Hz, 2.41
(s, 3H, 236231(m2H) 231222(m1H) 200192(m
1H), 1.85-1.72 (m 2H), 1.30-1.20 (m ].H. The absolute
stereochem stry is confirnmed by an X- Ry %ructur@h anal ysi s.
it Y 108 Exanple 74
8- Chl oro-1| -cycl opropyl - N- (2, 4-Tig ro oxo 7-
(3-o0x0-2, §Qi aza- spiro [4.5 ]
dec- 8- yI) 1, %-di hydr oqui ng : -7 mde @)
H 0] 0
N H,C I}/
HO” "y F

400 mg (0.63 mmol) of 1-[6-fluoro-8-methoxy-3-({[2-methyl-4-(trifluoromethoxy)-
benzyl}amino}carbonyl)-4-0x0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yl] pip-

eridine-4-carboxylic acid (Example 47) are suspended in 20 ml of deionized water
and 20 ml of acetonitrile at RT. 60.5 ul (66.4 mg, 0.63 mmol) of diethanolamine are
added and the mixture is stirred at RT overnight. The resulting solution is freed from
the acetonitrile on a rotary evaporator. The aqueous solution which remains was
frozen and lyophilized. 475 mg (100% of theory) of residue, which is found by

analysis to correspond to the title compound, are obtained

'H NMR (400 MHz, CDCly): & = 1.77-1.90 (m, 2H), 2.01 (br d, ] = 13 Hz, 2H), 2.38 (m,
1H), 2.40 (s, 3H), 3.03-3.09 (m, 4H), 3.18 (br. t, ] = 12 Hz, 2H), 3.49 (br. d, ] = 12 Hz,
2H), 3.83 (s, 3H), 3.86-3.89 (m, 4H), 4.62 (d, J = 5.7 Hz, 2H), 5.27 (q, ] = 8.0 Hz, 2H),
6.99-7.05 (m, 2H), 7.35 (d, J = 8.1 Hz, 1H), 7.86 (d, ] = 12.5 Hz, 1H), 8.57 (s, 1H),
10.10 (t, ] = 5.7 Hz, 1H).



NI\ HP\V NN G Cd HNO 60 ng (0.13 mol) of the conpound

of Exanple 70A and 37 ng (0.20 rnnol) of 3-

0Xx0- 2, 8-di azaspiro[ 4, S] decane hydrochl ori de (Exanple 13A) are

stirred with 91 I (0.52 nmmol ) of N, N-di i sopropyl ethylanm ne in

2 mM of DVBO at 120C for 2 days. After cooling, the entire

reaction mxture is separated by preparative HPLC (nethod 5).

Concentration of the appropriate fractions on a rotary

evafd@HBRIE 78nd drying under high vacuum give 20 ng (26% of

t heory) of the t|tIe corrpound. LCG-Ms (nethod 3): Rl = 2.73 mn

M5 (ES+): mlz =592 (MtH)'. 'H NWR (400 MHz, CDC13): 6 =
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73alz40_(m 2H), 8.01 (d, J =12.1 )iz, 1H), 8.92 (s, iH),
O (t, j =6.2 H, 1H. 109 Exanple 75

1 [6 Fl uor o- 8- net hoxy-3- (([2-net hyl -4-(trifl uoromet hoxy) benzyl)
HO

am no} car bonyl) - 4-

I nol i n-Y Yyl ] pi peridin
@]
N
H

2 N é

- 0
/N“CH3 °N H,C S/
HCo F

oxo-1-(2,2,2-trifluoroethyl)-1,4-dihy

e-4-carboxvlic add dieth- anolf
400 mg (0.63 mmol) of 1-[6-fluoro-8-methoxy-3-({[2-methyl-4-(trifluorometh-
oxy)benzyl]amino}carbonyl)-4-ox0-1-(2,2,2-trifluoroethyl)-1,4-dihydroquinolin-7-yi]-
piperidine-4-carboxylic acid (Example 47) are suspended in 20 ml of deionized water
and 20 ml of acetonitrile at RT. 140 pl (153 mg , 0.63 mmol) of B-hydroxyethyl-
trimethylammonium hydroxide (“choline hydroxide”) are added and the mixture is
stirred at RT overnight. The resulting solution is freed from the acetonitrile on a
rotary evaporator. The aqueous solution which remains was frozen and lyophilized.
494 mg (100% of theory) of residue, which is found by analysis to correspond to the
title compound, are obtained. |

‘H NMR (400 MHz, CDCly): & = 1.88 (dq, ] = 3.8, ~12 Hz, 2H), 2.01 (br d, J - 12 Hz,
2H), 2.33 (tt, ] = 3.6, 11.6 Hz, 1H), 2.40 (s, 3H), 3.18 (br. t, ] = 12 Hz, 2B), 3.49 (br. d,
] - 12 Hz, 2H), 3.83 (br.s, 2H), 3.835 (s, 3H), 4.22 (br.s, 2H), 4.62 (d, ] = 5.7 Hz, 2H),
5.27 (q, ] = 8.0 Hz, 2H), 7.00-7.05 (m, 2H), 7.35 (4, ] = 8.3 Hz, 1H), 7.845 (d, ] = 12.5
Hz, 1H), 8.54 (s, 1H), 10.10 (¢, ] = 5.7 Hz, 1H).



FI I NF HOH NNO FF ., HOHCOFNa HO~"H YFF 400
mg (0.63 nmol ) of

1-[ 6-fl uoro-8-nmethoxy-3-([[2-nmethyl-4-(triflu.oronetho)Cy)-
benzyl) am no}carbonyl)-4-oxo-1-(2,

2,2-trifluoroethyl)-1, 4-di hydroquilnol i n-7-y[] pi p-

eddi ne- 4-carboxylic acid (Exanple 47) are suspended in 20 m of
dei oni zed water and 20 m of acetonitrile at RT. 60.5 VA (66.4
ny, ) of diethanolam ne are added and the mxture is
sti rg%'gig% overnight. The resulting solution i-s freed from

the acetonitrile on a rotary evaporator. The aqueous sol ution

whi ch remai ns was frozen and | yophilized. 475 (100% of
t heoty§-Fhrore-8yeexy-Huil %ﬁlqtbylfbﬂﬁﬂubspmqhax@bﬂ@zr;gbmlﬁéréipbﬂ'd"’"

to they (g& m@g&'aﬂgn glr&ggfyagédiﬁﬂow%%ﬁegi%%@%yb%ﬂ@dd 6

1. 240(3 3H), 303309(m4|—|) 3.18 (br. t, j = 12 Hz,
2H), 3.49 (br. d, j =12 Hz, 2H), 3.83 (s, 3H), 3.86-3.89 (m
4H), 4.62 (d, j = 5.7 Hz, ¢ BHO Hz, 2H),
6.99-7.05 (m 211), 7.35dd, _i_=)8. , 7.86 (d, | =12.5

Hz, 11-1), 8.57 (s, 1H), If. 1t SN7 /i\lo Exanpl e

76

1- [ 6- Fl uor o- 8- met hoxy- 3- | -4-(triflUor ofethbxy) benzyl ]
am no] carbonylpgp4- F

2,2-trifluoroethy <di hydr oqui pol i n-7-yl ] pl peri di ne4- car box

ylic acid choline

150 mg (0.237 mmol) of the compound of Example 47 are provided in 3 ml of
dichloromethane, 943 pl of trimethylsilyliodide (6.63 mmol) are added and the
mixture is stirred for 4 days at room temperature. In order to destroy the excess
trimethylsilyliodjde the reaction mixture is.cooled to 0°C, and a mixture of 414 nl of
Ethanol (7.1 mmol) and 575 pl of pyridine (7.1 mmol) is added. After 5 min the
volatile components are removed on a rotary evaporator. The residue is stirred in
S ml of a water-acetonitrile mixtuxe (1:1) and the solid is collected by fltration. It is
dried under high vacuum. 136 mg of the title compound are obtained (91% of
theory).

LC-MS (method 2): R, = 2.68 min

MS (ES+): m/z = 620 (M+H)*

'H-NMR (400 MHz, CDCly): & = 10.06 (t, ] = 5.7 Hz, 1H), 8.69 (br. s, 1H), 8.66 (s, 1H),
7.72 (d, ] = 11.5 Hz, 1H), 7.36 (d, ] = 8.1 Hz, 1H), 7.04 (s, 1H), 7.03 (d, J - 8Hz, 1H),
5.38 (q, ] = 7.8 Hz, 2H), 4.63 (d, ] = 5.7 Hz, 2H), 3.32 (br. t, ] - 12 Hz, 2H), 3.02 (br.d,
J ~ 12 Hz, 2H), 2.59 (m, 1H), 2.41 (s, 3H), 2.21 (br.d, ] ~ 13 Hz, 2H), 1.97-1.83 (m,
2H).



salt 0O OCHFI\ NI F HOH NNO" FF CH3 OHCEOF a H3C
CH3 YFF 400 ng (0.63 nmol) of

1-[ 6-fl uoro-8-nmethoxy-3-(([2-nethyl-4-(ttifluoromneth-

oxy) benzyl ] am no) carbonyl)-4-o0x0-1-(2,

2,2-trifluoroethyl)-1, 4-di hydroqithol i n-7-yI] -

plperldlne 4- carboxyllc acid (Exanple 47) are suspended in 20
m of deionized water and 20 ml of acetonitrile at RT. 140 i
(15Fxample@&H3 nmmol ) of p-hydroxyethyl - trinethyl anmonitun
hydr oxi de ("choline. hydroxide") are added and the m xture is
stirred at RT overnight. The resulting solution is freed from

t he t t ous oI ut|

un SRAFLRR bt flofl s A AL KRR e A TR BBy
theommp}l -2, Zmﬂwbxeethymlgﬂﬁlhyd:qundhhy }%eﬁﬂu& -4-earbotylgepond to
the title corrpound are obtai ned. (400 MHz, CDCI3): 5 =
1.88 (dq, J = 3.8, -12 Hz, 211), 2. 01 (br, d, j - 12 Hz, 2H),
2.33 (tt, j = 3.6, 11.6 Hz, 1H) 6400(5 3H) 3.18 (br. t, j =
12 Hz, 211), 3.49 (br. d, J - Hz, [12H) (br.s, 2H),
3835(s 3H), 422(br Hzg 2H), 5.27
q,j—80 7oo7b5(m i F 8.3 Hz,

( ¢
1H), 815( 12. 754 (s, P (L, ] =
5.7 111\(LExa e\ 77 F

$ o

CH3 'FF

110 mg (0.178 mmol) of the compound of Example 77, 135 mg of potassium carbon-
ate (0.98 mmol) and 142 yl of ethyl iodide (1.78 mmol) are stirred with 2.0 ml of
DMEF in a closed vessel at 80°C for 4 h. After cooling to room temperature the mix-

ture is poured onto 30 ml of water. After a short stirring of the suspension the solid is
collected by suction filtration, washed with water and dried under high vacuum.

111 mg of the title compound are obtained (93% of theory).

LC-MS (method 1): R, = 3.37 min

MS (ES+): m/z = 676 (M+H)*

IH-NMR (400 MHz, DMSO-ds): & = 10.02 (t, ] = 5.8 Hz, 1H), 8.85 (s, 1H), 7.76 (d, ] =
12.5 Hz, 1H), 7.36 (d, ] = 8.3 Hz, 1H), 7.22 (s, 1H), 7.17 (d, ] - 8.7, 1H), 5.75 (q, ] = 8.6
Hz, 2H), 4.55 (d, ] = 5.9 Hz, 2H), 4.10 (q, ] = 7.1 Hz, 2H), 3.99 (q, ] = 7.1 Hz, 2H),
3.43-3.28 (m, 2H), 3.17 (brt, ] - 12 Hz, 2H), ca. 2.55 (m, 1H), 2.37 (s, 3D, 1.93 (br.d,
J~ 12 Hz, 2H), 1.77-1.64 (m, 2H), 1.33 (t, ] = 7.1 Hz, 3H), 1.20 (t, ] = 7.1 Hz, 3H).



1-[6-F]

uor o- 8- hydroxy-3-([[ 2-net hyl -4-(trifl uoronet hoxy) benzyl ] am no)
car bonyl) - 4-
0x0-1-(2,2,2-trifluoroethyl)-1,4-di hydroqui nolin-7-yl]piperidin
e-4-carboxylic acid OO0 CH3 FHFRB YFNFHOOHO0 Y F 150 ng
(0.237 mmol ) of the conpound of Exanple 47 are provided in 3 n
of dichl oronet hane, 943 pl of trinethylsilyliodide (6.63 nmol)
are the mxture is stirred for 4 days at room
tenpgrg l@egln order to destroy the excess
trimethylsilyliodide the reaction mxture is.cooled to 0C, and
a mxture of 414 pl of Ethanol (7.1 mml) and 575 ul

pyri dt ﬁeﬁt'(lt?méﬁlﬂm 3i(§2-mepthyl-4-Kriflweramethaxy)henzylaminplc grbonyl -4-
t
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solid is collected by filtration. It is dried under high
vacuum 136 ng of the title corrpound are Obt%l ned (91% of
theory). LC-MS (method 2): R = 468 (*Es+) mz = 620
(M:tH) ' 1H NVR (400 MHz, OBCl 3 su T'§7I-Iz
1H), 8.69 (br. s, 1H, 11.5 Hz,
1H), 7.36 (d, j = 8.1 . '-8Hz,
1H). 5.38 (q, | d, | =5.7 F2H) 3.32
(br. t, j - 12 Hg - 12 Hz, 2H) 2.59 (m
1H), 2.41 (s, 3H), Hz, 2H), 1.97-1.83 (m
2H) . 112

2 ml of methanol, 2.5 ml of DMF and 2 ml of a sodium hydroxide solution (2N) are
added to 85 mg (0.126 mmol) of the compound of Example 78, The mixture is stirred
for 1 h at room temperature, acidified with 1N-HCI to pH 1, diluted with water and
extracted three times with ethyl acetate. The combined organic phases are washed
with a saturated sodium chloride solution, dried over sodium sulfai‘e and freed from
the solvent on a rotary evaporator. The residue is dried under high vacuum. 81 mg of

the title compound are obtained (96% of theory).
LC-MS (method 2): R, = 2.78 min
MS (BS+): m/z = 648 (M+H)"

H-NMR (500 MHz, CDCLs): 5 = 10.11 (¢, ] = 5.4 Hz, 1H), 8.62 (s, 1H), 7.88 (d, ] = 12.4
Hz, 1H), 7.36 (d, ] = 8.0 Hz, 1H), 7.05-7.00 (m, 2H), 5.34 (q, ] = 7.9 Hz, 2H), 4.63 (d, ]
= 5.6 Hz, 2H), 4.02 (q, ] = 7.0 Hz, 2H), 3.54-3.48 (m, 2H), 3.21 (br.t, J ~ 12 Hz, 2H),
2.58 (m, 1H), 2.41 (s, 3H), 2.11-2.05 (m, 2H), 1.95-1.85 (m, 2H), 1.41 (1, ] = 7.0 Hz,
3H).



Exanmpl e 78 Et hyl
1-[ 8- et hoxy-6-fluoto-3-({[2-nmethyl-4-(trifl uoromethoxy)benzyl ]
am no} car bonyl) - 4-
oxo0-1-(2,2,2-trifluoroethyl)-1, 4- ? hydr oqui noliin-7-yl]piperidi
ne-4 carboxylate OOCH HCFR¥ 1 1/ FF I'truNF OF
CCH FF 110 ng (0.178 mml ) of the conpound of Exanple 77, 135
ng of potassium car bon- ate (0 98 mol ) and 142 p.1 of ethyl

A ST s 1 f thepk gicaliatctividy 0 ml  of Dl\/FlnacIosed
vessel at 800C for 4 h After cooling to roomtenperature the
m x- ture is poured onto 30 m of vvater After a short stirring
of t : i . SUCH | .
i1 11T RENRED SO W B, fmbBund ot 36L SHeiticth B0 W o 1yt
ng cfbllodqmgtasxdye: conpound are obtained (93% of theory). LC M
(method 1): R =3.37 mn M (ES+): mlz = 676 (MrH)' 'H NWR
(400 M—Iz DI\/ISOd&) S =10.02 (t, J =5.8 Hz, 1H), 8.85 (s,

| H, s 1H), 7.22
(s, ; ] : ; ' ] = 8. , 2H), 4.55
(d,j 59Hz 211)410(qj:71Hz 2H) , 399(qj:
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[ 8- EOmPpopngs.f Afier tilesactctl[lgn rﬁétimll of4thet §0, 13, W6F endtthdX g EMAFO] stock
am @yl t&%fﬁ'ecéxvé‘ly to 98 pul portions of cell culture medium in row 2 A-H for

duplicate determinations, 1:2 dilutions are carried out with 50 ul portions of medium
up to row 11 of the 96-well plate. The wells in rows 1 and 12 each contain 50 pl of
medium. 150 ul of a suspension of 1 x 10* cells (human prepuce fibroblasts [NHDF])
are then pipetted into each of the wells (row 1 = cell control) and, in rows 2-12, a
mixture of HCMV-infected and uninfected NHDF cells (M.O.I. = 0.001 - 0.002), i.e.
1-2 infected cells per 1000 uninfected cells. Row 12 (without substance) serves as
virus control. The final test concentrations are 250-0.0005 uM. The plates are
incubated at 37°C/5% CO; for 6 days, i.e. until all the cells in the virus controls are
infected (100% cytopathogenic effect [CPE]). The wells are then fixed and stained by
adding a mixture of formalin and Giemsa's dye (30 minutes), washed with double-
distilled water and dried in a drying oven at 50°C. The plates are then assessed

visually using an overhead microscope (plaque multiplier from Technomara).
The following data can be obtained from the test plates:

CCso (NHDF) = substance concentration in pM at which no visible cytostatic effects
on the cells are evident compared with the untreated cell control;

ECso (HCMV) = substance concentration in uM which inhibits the CPE (cytopathic
effect) by 50% compared with the untreated virus control;



0x0-1-(2,2,2-trifluoroethyl)-1,4-di hydroqui nolin-7-yl]piperidin
e-4-carboxylic acid OOCH3 F)I?r F OF HOYCH3 FF 2 m of
met hanol, 2.5 mM of DMF and 2 m of a sodi um hydroxi de sol ution
(2N) are added to 85 ng (0.126 mml) of the conpound of
Exanple 78, The m xture is stirregs for 1 h at room
tenperature, acidified with INNHCl to pH 1, diluted with water
and extracted three tines with ethyl acetate. The conbi ned

or gap hases. ar he Lth a yrated sodi um chl ori de

sol uﬁ @ﬂgetb‘f‘fyéﬁgﬁ‘ge%gﬁdwgél %@F freed from the sol vent

on a rot ary evaporator. The residue is dried under high vacuum
Ir% the title conmpound are obtained (96% of theory).

LC— ep

nesarittivein: viRo actizity8latd for th chfﬁﬁﬁndsrbi the fWe@n(bditHyé shown

'HNQ@.H%)%M& CDC13): S = 10.11 (t, j 5.4 Hz, IH), 8.62
8 (d, j =12.4 Hz, 111), 7.36(d, j =80 H, 1H),
7.05-7.00 (m 2H), 5.34 (q, j =7.9 Hz, 2H), 4.63 (d, j =5.6
Hz, 2H), 4.02 (g, j = 7.0 Hz, 2H), 3.54-3.48 (m 2H), 3.21
(br. ﬂ‘ablpA 12 te, 2H), 2.58 (m 1H), 2.41 (s, 3H), 2.11-2.05
(m 2H), 1.95-1.85 (m 2H), 1.41 (t, j = 7.0 Hz, 3H). 114

Assessnent of the phy5| ol ogical activity The in vitro activity

of t%ﬁ‘gﬁm Ndyg & v e I NY@FHEOT [can be shown in the
foll ng asgays:
No. ECso [pM] CCso [nM]
1 0.009 94
2 0.005 47
3 0.008 24
7 0.018 94
13 0.019 23
27 0.013 21
28 | 0014 21
30 0.034 11
31 | 0.008 16
32 0.017 11
33 0.017 19
34 0.040 11
36 0.014 21
47 0.004 86
48 0.003 20
49 0.006 94
50 0.012 47
51 0.026 47
53 0.005 94
54 | 0022 21
55 0.031 16




Anti - HCW (anti - hurman cytonegal ovi rus'
The test conpounds are enployed as 50 mllinolar

i n di net hyl

CidofovirS are used as reference
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}sbcorrpounds

cytogat hogenicity tests
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nciclovir(r), Foscarnet and
After the addition
mM DVSO st ock sol utions
culture nmediumin row 2

A-Hfor _duplicate deterninations, 1:2 dilutions are carried
out ywWExample | | | HEMYi orfs ONHERFdi ufn up to row 11 of .the 96-wel |
pl at e. e W a 2| each contain 50 pl of

medi Jmﬁ?50 :)Iﬁtég"f0 [Q}'guspgrﬁg‘ﬁ{if 1 x 104 cells (human prepuce
fibrobl agts [ NHQH)26 arle. thgn pipetted into each of the wells
(I‘OW 1 = cel nnnfrnl\ and __in.rao 2-12, a m xture of

HCWV] i nfS8ct el ar%o%l nflect e47NHDF| cel Is (MO I. = 0.001 -

0. 002) &1 I hdnfeqted tts—per 1000 uninfected cells. Row
12 (W thout substance) {servéS as |virus control. The final test
concent reat i ons &.@1250-(0. 00D pM | The plates are incubated at
37C/ 5% L0z fpor 6 days~H e untillall the cells in the virus
contfol $3are| i M ed (100@’<7cyt0:)at hogeni ¢ effect [CPE]). The
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are t i-syally—using an overhead m croscope
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obt alMeg s Tom TiEgggEST [Prargg: ocpo (NHDF) = substance
concentration in pM at (which no v|sible cytostatic effects on
the cel 176 arf e\ﬂ@l?nt donpaddd with the untreated cell control;
ECsof—H%?M—JF ‘t)” Areg Mn""ntr [ion in pMwhich inhibits the
CPE ({cyt'Opathic @F¢ect %carrpared with the untreated
virug cagetrof; Tlgoz S (selpz{,tlw y index) ; CCso (NHDP) / BC50
(H

The suitability of the compounds of the invention for the treatment of HCMV

infections can be shown in the following animal model:

HCMV Xenograft Gelfoam® model

Animals:

5-6-week-old irnmunodeficient mice (16-20 g), Fox Chase SCID.NOD or NOD.CB17-
Prkdc/], are purchased from commercial breeders (Taconic M&B, Denmark; Jackson,
USA). The animals are kept under sterile conditions (including bedding and feed) in

isolators.



Representative in vitro activity data for the conpounds of the
I nvention are shown in Table A: Table A Exanple HCW NHDF No.
PC50 [IM CC50 [pM 1 0.009 94 2 0.005 47 3 0.008 24 7
0.018 94 13 0.019 23 27 0.013 21 28 0.014 21 30 0.034 11
31. 0.008 16 32 0.017 11 33 0,017 19 34 0.040 11 36 0.014
21 47 0.004 86 48 0.003 20 49 blDo6 94 50 0.012 47 51
0.026 47 53 0.005 94

Virus growing:

Human cytomegalovirus (HCMV), Davis or AD169 strain, is grown in vitro on
human embryonic prepuce fibroblasts (NHDF cells). After the NHDF cells have been
infected with a multiplicity of infection (M.0.1.) of 0.01-0.03, the virus-infected cells
are harvested 5-10 days later and stored in the presence of minimal essential medium
(MEM), 20% foetal calf serum (FCS) (v/v), 1% glutamine (v/v), 1% Pen/Strep (v/v)
with 10% DMSO at -80°C. After seria] ten-fold dilutions of the virus-infected cells,
the titre is determined on 24-well plates of confluent NHDF cells after fixing and
staining with a Giemsa formaldehyde solution.

Preparation of the sponggs, transplaptation, treatment apd evaluation:

Collagen sponges 1x1x1 cm in size (Gelfoam?®; Peasel & Lorey, order no. 407534; K.T.
Chong et al.,, Abstracts of 39% [nterscience Conference on Antimicrobial Agents and
Chemotherapy, 1999, p. 439) are initially wetted with phosphate-buffered saline
(PBS), the trapped air bubbles are removed by degassing, and then stored in MEM,
10% FCS (v/v), 1% glutamine (v/v), 1% Pen/Strep (v/v). 1 x 106 virus-infected NHDF
cells (infection with HCMV Davis or HCMV AD169 M.O.I = 0.03) are detached 3
hours after infection and added dropwise in 20 pl of MEM, 10% FCS (v/v), 1%
glutamine (v/v), 1% Pen/Strep (v/v) onto a moist sponge. The sponges are incubated
for 3-4 hours to allow the cells to adhere. Then, following the addition of medium
(MEM, 10% FCS) (v/v), 1% glutamine (v/v), 1% Pen/Strep (v/¥)) , the sponges are
incubated overnight. For the transplantation, the immunodeficient rmice are anaes-
thetized with Avertin or a ketamine/xylazine/azepromazine mixture, the fur on the
back is removed using a shaver, the epidermis is opened 1-2 ¢m, unstressed and the
moist sponges are transplanted under the dorsal skin. The surgical wound is closed
with tissue glue or clips. 4-6 hours after the transplantation, the mijce can be treated
for the first time (one treatment is given on the day of the operation). On subsequent
" days, oral treatment with the substance is carried out three times a day (7.00 h and
14.00 h and 19.00 h), twice a day (8 h and 18 h) or once a day (9 h) over a period of




54 0.022 21 55 0.031 16 116 Exanple HCW NHDF No. ECsa | PA
CC50 (I'"M 57 0.026 23 58 0.006 47 61 0.007 21 62 0.001 148
63 0.008 47 65 0.079 106 67 0-061 21 73 0.003 47 75 0.002
47 76 0.002 47 77 0.006 250 794Q.002 125 The suitability of

t he conpounds of the invention for the treatnent of HCOW

I nfections can. be shown in the foll ow ng ani mal nodel : HCW
Xenograft Gelfoan(r) nodel Animals: 5-6-week-old

i mmuthdaest Thee daily doseds for@xamplp) 1 oFdxor Chas 03¢ I00NDD kg of Kody eBight,

B S T NG R MACE O
condint trenforfnl o€ h WHI§ROTIeskIsurPetsich PBE dyith 2% DMSO or another suitable
mixture aiding the solubility of the substances, e.g. 2% ethanol, 2.5% Solutol, 95.5%
PRBS. 10 days after transplantation and about 16 hours after the last administration of
substance, the animals are painlessly sacrificed and the sponge is removed. The virus-
infected cells are released from the sponge by collagenase digestion (330 U/1.5 ml)
and stored in the presence of MEM, 10% FCS (v/v), 1% glutamine (v/v), 1% Pen/Strep'
(v/v), 109% DMSO at -140°C. Evaluation takes place after serial ten-fold ditutions of
the virus-infected cells by determining the titre on 24-well plates of confluent NHDF
cells after fixing and staining with a Giemsa formaldehyde solution. The number of
infected cells or infectious virus particles (infectious centre assay) after the substance
treatment compared with the placebo-treated control group is determined. Statistical

evaluation takes place by suitable computer programs, such as GraphPad Prism.

hERG binding assay:

The hERG binding for compounds can be measured in a [*H]-astemizole binding
assay in HEK293 cells, as described in the following publication: Peter J.S. Chiu et al.,
J. Pharmacol. Sci. 95, 311-19 (2004).



isolators. 41 117 Virus grow ng: Human cytonegal ovi rus (HCW),
Davis or AD169 strain, is grown in vitro on human enbryonic
prepuce fibroblasts (NHDF cells). After the NHDF cells have
been infected with a nmultiplicity of infection. (MO1.) of
0.01-0.03, the virus-infected celjhg are harvested 5-10 days

| ater and stored in the presence of mninmal essential nedium
(MEM, 20% foetal calf serum (FCS) (v/v), 1% glutam ne (v/v),
1% Pen/ St 1 ep with 10% DVBO at -80C. After serial

t en- | d QITLY & nents; of pharmageutical com NI titre is
determ ned on 24-wel |

pl at s of conf Iuet NHDF, cells after
fixing and staining with a G ensa formal dehyde sol ution.
?npalled campodndshef thp dnmgasiont daartepdoarveaéd fito phiaéfkteimicalogtdparations

eval uat i ct)& Col | a%e.n sponges I xIxI cmin size (Cel foam; Peasel
& LMF IMINEWAYS407534: K. T. Chong et at., Abstracts of
39th Interscience Conference on Antim crobial Agents and
Chenot herapy, 1999, p. 439) are initially wetted with
phospdldee- buf fered saline (PBS), the trapped air bubbles are
renoved by degassing, and then stored in MEM 10% FCS (v/v),
1% glutamne (v/v), 1% Pen/Strep (v/v). 1 x 106 virus-infected

NHDFCoﬁ?b&igoﬁj nfection with HCW Davis or HCW AD169 MO | =

0.0 are detached 3 hours after infection and added dropw se
in 20 1 of MEM 10% FCS (v/v), 1% glutamne (v/v), 1%

Pen/ Strep (Vv/v) onto i st sponge. The sponges are incubated
for B0 gl heicommava Srecampie d, 56 mEiRGHEIo gpnohyArsdil AY mehefl

addi ¢drantth Qﬁﬂm?f,; 14 P@/gf é@?ﬁg‘ ; yrkolidéhe BV Bsh(BARF) @ uliWigshafen,

1% Pen/ Strep (v/v _ are 1 ncubated overni ght” For
t he Gemmany) and dtngef magnesiwmstesdatei ci ent mice are anaes-

Tablet weighit 212 mg. Diameter 8 mm, radius of curvature 12 mm.

Production:

The mixture of active ingredient, lactose and starch is granulated with a 5% solution
(m/m) of the PVP in water. The granules are then dried and mixed with the magne-
sium stearate for 5 min. This mixture is compressed using a conventional tablet press
(see above for format of the tablet). A guideline for the compressive force used for the

compression is 15 kN.
Suspension which can be administered orally:
Composition;

1000 mg of the compound of Example 1, 1000 mg of ethanol (96%), 400 mg of
Rhodigel (xanthan gum, FMC, Pennsylvania, USA) and 99 g of water.



thetized with Avertin or a ketam ne/ xyl azi ne/ azepr omazi ne

m xture, the fur on the back is renoved using a shaver, the

epiderms is opened 1-2 cm unstressed and the noist sponges

are transpl anted under the dors Ioski n. The surgical wound is

closed wth tissue glue or cligg 4-6 hours after the

transplantation, the mce can be treated for the first tine

(one treatnment is given on the day of the operation). On

subt@qmiefroraldaypsnswnadreteqeivatennto wisirigle desesafdd0ang of tlse cempietl

out ee 1] s a day (7.00 h and 14.00 h and 19.00 h), twce
%{/&fé %I}i "18 h) or once a day (9 h) over a period of 118

8 days. The daily dose is for exanple 1 or 3 or 10 or 30 or 100

ng/ kg of body weight, the volune adm nistered is 10 m/kg of

bodRroguctén: The substances are fornmulated in the formof a

0. 5% Tyl ose suspensi on/ PBS with 2% DMSO or anot her suitable

m xture aiding the solubility of the substances e.g. 2%

et h?ﬁé"Rhoaxg?f/‘hS%slfkﬁhed %o e'élg{ﬁrhdf Bnd e ddoe 34 Hlent is added to the

transpl antati on and about 16 hours after t

adnsuspensien.i e whterdupddethwdile tshigringi Trel mlmee pastm@s&mabout 6 h

sac d. The virus- infected cells
ar e{ﬂrlgel @ggvggﬂﬁg QPE@BBQ ﬁiglg Cé‘g‘gge\é | agenase di gestion (;130
W1.5 mM) and stored in the presence of MEM 10%-CS (v/v), 1%
gl ut am ne (v/ v) 1% Pen/ St rep (v/ v) 10% DMSO at -140C.

&g 2 ~ H EMNOESYE ol d dilutions of the
Vi rus- |nfected cells by determ ni ng the titre on 24-well plates
of confluent NHDF cells after fixing and staining wwth a
G easmpbgitizat dehyde sol ution. The nunber of infected cells or
infectious virus particles (infectious centre assay) after the
substance treatnent conpared with the placebo-treated control

Sui $2spE mEbE B houBiRerbinG 1, 13 Eht Ay lsRE Fiy Bl it 2s0
bi ndfwgtea&ztamecfmns hERG bi ndi ng for corrpounds can be measured
ina['H -astem zol e binding

Production:

The compound of Example 1 is dissolved together with polyethylene glycol 400 in
the water with stirring. The solution is sterilized by filtration (pore diameter 0.22 pm)
and dispensed under aseptic conditions into heat-sterilized infusion bottles. The
latter are closed with infusion stoppers and crimped caps.



assay in HEK293 cells, as described in the follow ng
publication: Peter J.S. Chiu et at., J. Pharmacol. Sci. 95,
311-19 (2004). 119 Exenplary enbodi nents of pharnmaceutica
conpositions The conpounds of the invention can be converted

i nto pharmaceutical preparationsi2ln the foll ow ng ways.

Tabl et: Conposition: 100 ng of the conpound of Exanple 1, 50
ng of | actose (nonohydra.te), 50 ng of <corn starch (native),
10 ng of pol yvinylpyrrolidone (RV;P 25) (EASF, Ludw gshafen,
Germany) and 2 ng of magnesi um ate. Tablet weight 212 ny.
D ameter B nm radius of curvature 12 mm Production: The

m xture of active ingredient, |actose and starch is granul at ed
wi t H-a 5%osepaundosf formuly) of the PVP in water. The granules are
then dried and m xed with the nagne- sium stearate for 5 mn,
This mxture is conpressed using a conventional tablet press
(see above for format of tle taplet). A guideline for the
conpressive force,used for |[the [[conpressiomis 15 kN,
Suspensi on whi ch QI ed : Conposition: 1000
nmg of the conpound e%@an@ﬂ,(QGQ@b 400

ng of Rhodi gel X FMC,  Penn Jania, USA) and 99 g
of water. 120 R N or&l” suspensi on a equivalent to a
singl e dose of 100 ngy bf tt&e conpound R

in which
R! represents hydrogen, fluorine, chlorine or trifluoromethyl,

R? represents halogen, hydroxy, C,-Cealkoxy, cyano, trifluoromethyl,
monofluoromethoxy, difluoromethoxy, trifluoromethoxy or ethynyl,

R* represents C,-Ce-alkyl or Ca-Cg-cycloalkyl,

whereby alkyl can be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, trifluoromethyl,
hydroxycarbonyl, aminocarbonyl, C;-Ce-alkoxy, Cy.Ce-alkylamino, Cy-
C¢-alkylcarbonyl and C,-Cg-alkoxycarbonyl,

and
whereby cycloalkyl can be substituted with 1 to 3 substituents, whereby

the substituents are selected independently of one another from the
group consisting of halogen, hydroxy, amino, cyano, trifluotomethyl,



of the invention. Production: The Rhodigel is suspended in

et hanol, and the active ingredient is added to the suspension.
The water is added while stirring. The m xture is stirred for
about 6 Ii until the swelling of,4he Rhodigel is conplete

Sol uti on which can be adm nister eé i ntravenously: Conposition:
10-500 ng of the conpound of Exanple 1, 15 g of pol yet hyl ene

gl ycol 400 and 250 g of water for injections. Production: The
conpound of ER¥MOXFCabPBYlHiaBEBcAERPIYE-Rerliy, t Gi-Potlitexyh yliefrealk-

glycol 400 in ter Wi Ll L1 hg. ~T | ut i IS
sterilized byy%"al}xpfi Pa gﬁa%%?g)%c%'g%{gi'cﬁ%i%ﬁ%&oéﬂd di spensed
under aseptic conditions into heat-sterilized infusion bottles.
The latter are closed with infusion stoppers and crinped caps.
121 dai%s Conpound of formula OOR#---- R | HRI1 3 R9 in
which R represents hydrogen, fluorine, chlorine or
trifluoronmethyl, R represents hal ogen, hydroxy, C, -Cc-alkoxy,
cyano, t IR fandor« i@eltivér, witAHe! 46rne #B tWARl  thely fakdl @it SXRUN B35 2 ring

trifluoromethoxy or ethynyl
through a group of formula

' #
NP
~ cH

3

whereby

* is the linkage site to the carbon atom,
and

# is the linkage site to the nitrogen atom,

R’andR®*  independently of one another represent halogen, hydroxy,
cyano, trifiluoromethyl, monofluoromethoxy, difluoromethoxy, tri-
fluoromethoxy, C;-Cs-alkyl or C,;-Cs-alkoxy,

and
R® represents hydrogen, halogen, hydroxy, cyano, trifluoromethyl, mono-
fluoromethoxy, difluoromethoxy, trifluoromethoxy, C;-Cs-alkyl or C;-

Cs-alkoxy,

or



R4 represents Cl-C6-al kyl or C3-Ce-cydoal kyl, whereby al kyl can
be substituted with 1 to 3 substituents, whereby the
substituents are sel ected i ndependently of one another fromthe
group consisting of hal ogen, hydroxy, am no, cyano,
trifluoronethyl, hydroxycarbonyll23am nocarbonyl, G - C6-al koxy,
Cr-C6-al kyl am no, C C6-al kyl carbonyl and

C - C6- al koxycarbonyl, and whereby cycl oal kyl can be
substitutgd w 3 ti ts, whereby the substituents
are sel ecged igﬁgé%%é\tgén@‘?é/mg}&%n ‘another fromthe group

consi sting of hal ogen, hydroxy, am no, cyano, trifl uotonethyl,
122 hydroxycarbonyl, am nocarbonyl, C -C6-al kyl, G -C6-atkoxy,
Cs- C6- al k#14/| anmi no, C1- C6- al kyl car bonyl and

Cl- C6- al koxycarbonyl, or R-1 and R, together with the atons
to which they are attached, forma ring through a group of
formul a | RFandRCH3 re?ﬁ%rﬁbx\ydicsgehhe | i nkage site to the carbon
atom and # is the linkage site to the nitrogen atom Wand Ra
i ndependently of one anot her represent hal ogen, hydroxy,

R represents a group of formula

or HN

whereby

. is the linkage site to the carbon atom,

R? is attached at position 3 or 4 and represents hydroxy, hydroxy-
carbonyl, aminocarbonyl, C,-Cs-alkyl, Ci-Cy-alkoxycarbonyl, Cs-
Ces-cycloalkylaminocarbonyl or optionally hydroxy-substituted
Cy-Cs-alkylaminocarbonyl,

whereby alkyl is substituted with a substituent, whereby the
substituent is selected from the group comsisting of hydroxy,
hydroxycarbonyl, aminocarbonyl, C,-Cs-alkoxycarbonyl and 2-
oxopyrrolidin-1-yl,

R*and R  independently of one another are attached at position 3,
4 or 5 and independently of one another represent hydrogen,
hydroxy, methyl, or ethyl,



cyano, trifluoronmethyl, nonofl uoronethoxy, difluoroniethoxy,
tri- fluoronethoxy, C-C3-alkyl or Cl-Ca-al koxy, and R9
represents hydrogen, hal ogen, hydroxy, cyano, tdfluorornethyl,
mono- fl uoromethoxy, difluoronmethexy, trifluoronethoxy,

Cl- C3-al kyl or Cl- C3-al koxy, or 123 R represents
trifluoronmethoxy, and R and R9 represent hydrogen, R0
represents a ahgup of forrula RS 3 jJN RzZO X'"'r Nor HNC 4
R6 5 0 H 0~ reby is the linkage site to the carbon atom R2
Is attached at position 3 or 4 and represents hydroxy, hydroxy-
carbonyl, am nocarbonyl, C -C4-al kyl, G -C4-al koxycarbonyl, C3-
Co- cycl oal kyl &mi nopeprésenys a methgérieogialp wr by dxppetr atahst i t ut ed

or one of its salts, its solvates or the solvates of its salts.

2. Compound according to Claim 1, characterized in that it conforms to formula

(Ta),

in which

R! represents hydrogen, fluorine, chlorine or trifluoromethyl,

R? represents halogen, hydroxy, Ci-Cs-alkoxy, cyano, trifluoromethyl, mo-
nofluoromethoxy, difluoromethoxy, trifluoromethoxy or ethynyl,

R* represents Cy-Cs-alkyl or Cs-Cg-cycloalkyl,

whereby alkyl can be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, trifluoromethyl, hy-
droxycarbonyl, aminocarbonyl, C;-Cs-alkoxy, C,.Cs-alkylamino, Ci-Ce-
alkylcarbonyl and C;-Ce-alkoxycarbonyl,

and



Cl - C6- al kyl am nocar bonyl, whereby al kyl is substituted with a
substituent, whereby the substituent is selected fromthe
group consi sting of hydroxy, hydroxycarbonyl, am nocarbonyl,
C, - C4- al koxycarbonyl and 2- oxopyrrolidin-1-yl, RS and R6

i ndependent|y of one another areilattached at position 3; 4 or
5 and i ndependently of one another represent hydrogen,

hydr oxy, nethyl, or ethyl, 124 and Y represents a met hyl ene

group or an o r gt ts tes. or

t he sol vates y&spbj é’gﬁmaékﬁ.ca@gﬁﬁ%ﬁ‘aﬁé &bfﬁ%b b%%éﬁ’rﬁ‘f' Shereby
characterized the subaitu'emtsmafselreftad tmdépmratuhay dD e dRheNidom the
(la), RO N/ Ra 3 {,VEIChR resentshdrogﬁ
fluorine, chl drPWR CSPSIitF?& PLBAIGARY HHAIONRY al"é‘BPeg%Wtos Raypergasthyl,
hydr oxy, Cr C4-@)ds 0 1

nof | uor onet hox}f}J Wﬁ%&gge? ﬁg%i(?/éakw nﬁiot%ér-r%kﬂgxgl gﬁr alkoxy;;nyc rCe

R4 represent s akylasing, IGiCoalkybrimnyd pod datGeydlkoxpaabeby!, al kyl
can be substituted with 1 to 3 substituents, whereby the

or

R* and R*, together with the atoms to which they are attached, form a ring

through a group of formula

. it
O\/‘\
CH

3

where

* is the linkage site to the cartbon atom,
and

# is the linkage site to the nitrogen atom,

R7 and R® independently of one another represent halogen, hydroxy,
cyano, trifluoromethyl, monofluoromethoxy, difluoromethoxy, trifluo-
romethoxy, C,-Cs-alkyl or C;-Cs-alkoxy,

R°  represents a group of formula



substituents are sel ected i ndependently of one another fromthe
group consisting of hal ogen, hydroxy, am no, cyano,
trifluoronmethyl, hy- droxycarbonyl, am nocarbonyl,

G - C6- al koxy, C,_C6-al kyl am no, {gk- C6- al kyl carbonyl and

G - C6- al koxycarbonyl, and 125 ereby cycl oal kyl can be
substituted with 1 to 3 substituents, whereby the substituents
are sel ected i ndependently of one another fromthe group’

consi sting of hal gyen, hydroxy, amn no, trifluoronethyls
hydr oxycar bonyl , ponyl , C, - yl, CrG6-al koxyy ™"
Cl1- C6- alkylanlno -aIkyI

G - C6- alkoxycﬁroo get her mntHNthe to to
which they are attaghéd, forn1 rmg through a grggg_ f
formula O CH3 mher-5|s the |iffkadé site to the cawbon atom
and # is the Ilnkébe site to the nitrogen atom RO and RB

i ndependently of one anot her represent hal ol gen, hydroxy,

cyano, trifluoronethyl, nonofl uoronethoxy, difl uoronethoxy,
trifluo- romejhexyy Cl-C3-alkyl or CrC3-al koxy, RIO represents
a group of fornula

* is the linkage site to the carbon atom,
R? is attached at position 3 or 4 and represents hydroxy,
hydroxycarbonyl, aminocarbonyl, Ci-Csalkyl or C;-Cs-alk-

oxycarbonyl,

whereby alkyl is substituted with a substituent, whereby the
substituent is selected from the group consisting of hydroxy,
hydroxycarbonyl, aminocarbonyl and C;-C-alkoxycarbonyl,

R®and R¢*  independently of one another are attached at position 3,
4 or § and independently of one another represent hydroggn,
hydroxy, methyl, or ethyl,

and
Y represents a methylene group or an oxygen atom,
or one of its salts, its solvates or the solvates of its salts.
3. Compound according to Claim 2, characterized in that

R! represents hydrogen, fluorine or chlorine,



126 RNN R2or HNC 4\ R6 5 HOY whereby is the |inkage
site to the carbon atom R2 is attached at position 3 or 4 and
represents hydroxy, hydroxycarbonyl, am nocarbonyl,

G -C4-al kyl or C,-C4-al k- oxycarbonyl, whereby alkyl is
substituted with a substituent, Mfereby the substituent is

sel ected fromthe group consisting of hydroxy,

hydr oxycar bonyl , am nocar bonyl and C, -C, - al koxyc: arbonyl, Rs

3 4 orts arabrndus AR, MREAR, GGko8, ihnae rRiSirhay

hydr oxy, met hpbnofiuoeniethoxyadifluoromethogenttsflacrveidiibeye group
or an oxygen atom or one of its salts, its solvates or the
solvates of its salts. 3. Compound according to Caim 2,

chi ori e 1o 7ebRtiE e el ERTEPABIBPOC] & Ve, Bl koxy.
cyano, trifluorornethyl,
whereby alkyl can be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, trifluctomethyl and C;-

Cs-alkoxy,

and

whereby cycloalkyl can be substituted with 1 to 3 substituents, whereby
the substituents are selected independently of one another from the
group consisting of halogen, hydroxy, amino, cyano, trifluoromethyl,
Ci-Cs-alkyl and Cy-Cy-alkoxy,

or

R? and RY, together with the atoms to which they are attached, form a ring

through a group of formula

v #
O\)\
CH

3

whereby

* is the linkage site to the carbon atom,

and



nonof | uor omet hoxy, difl uoronethoxy or trifluoronethoxy, R4
represents Cl-C6-al kyl or Cn-C6-cycl oal kyl, whereby al kyl can
be substituted with 1 to 3 substituents, whereby the
substituents are sel ected |ndepe:}%ntly of one another fromthe
group consisting of hal ogen, roxy, am no, cyano,
trifluoronethyl and Cl - C4-al koxy and whereby cycl oal kyl can
be substituted with 1 to 3 substituents, whereby the
substituents dre séﬂ@ét%aﬁﬁﬂéﬂp@ﬁbémqf%e@fatome anot her fromthe
group consi sting of hal ogen, hydroxy, am no, cyano,
trifluoromethyl, C-C4-alkyl and Cl-C4-al koxy, or R and R,

t oget her Riantl R*he mmnmmw sih 5ﬂh€‘Yarﬁftﬁezat1E?ﬁEl§ﬂ Haf} ,ﬁ?‘a Eyag,
through a group_of formula .1 whereby Ts the |1

site to the carBeeromeshyl, Wﬂl@@mﬁ’@%nedlﬂmmwhgxy,enﬂoonomreem-
nitrogen ato |y of one another represent
hal ogen, cya%xﬁ? ?fﬂlﬁgrone ﬁif%ﬂg nof | uor oet hoxy,

di fl uoronet hoxy, trifluoroneth- oxy, C-C3-al kyl or

Cr- Ca- al kqg<y
represents a group of formula

/ -

or HN

whereby

* is the linkage site to the carbon atom,

R*  is attached at position 3 or 4 and represents hydroxy, hydroxy-
carbonyl, aminocarbonyl, C,-Cs-alkyl or C;-Cs-alkoxycarbonyl,

whereby alkyl is substituted with a substituent, whereby the
substituent is selected from the group consisting of hydroxycarb-
onyl and C;-Ce-alkoxycarbony],

R*andR®  independently of one another are attached at position 3,
4 or $ and independently of one another represent hydrogen,
hydroxy, methyl or ethyl,

and



R10 represents a group of formula RS = 3 NNN R O or HNC /vJ
4 R6 ,50 HCY whereby is the |linkage site to the carbon
atom R2 . is attached at position 3 or 4 and represents

hydr oxy, hydroxy- carbonyl, am nocarbonyl, C, -C4-al kyl or

C, - C4- al koxycarbonyl, whereby aliyl is substituted with a
substituent, whereby the substituent is selected fromthe
group consi sting of hydroxycarb- onyl and C - C4-al koxycar bonyl ,

R and R4 indgpendent| f. an not her are attached.at position
3, 4 o0r 5 ang ind%b’é‘?%réﬁﬁ'ge%‘?’?eélﬁ&r%‘fpo?%aé}o’f}&%fleag%lﬂt hydr ogen,
hydr oxy, nethyl or ethyl, and 129 Y represents a nethyl ene
group or an oxygen atom or one of its salts, its solvates or

t he sol varesne of its saltssib salvatds onmibiersolvafes of 16 edtsr i ng a conpound
of formula (1) according to Caim1l, characterized in that [A]
a conpound of formula 0 O

4. Method for preparing a compound of formula (I) according to Claim 1,

characterized in that

[A] a compound of formula

OH
| (D,

in which
R}, R}, R*and R!? have the meaning indicated in Claim 1,

is reacted with a compound of formula

HN

in which

R’, R* and R® have the meaning indicated in Claim 1,



RO (Il), RNR3R inwhich R R R and Rl have the meani ng

indicated in daiml, 1is reacted with a conpound of formula
H2ZN'1 Re (1I11), 9 vvhichR' I and R have the neaning
indicated In Caiml1, 130 or conmpound of formula OO0 7
RR R~xIBAHRe F NR3 RR9 |n ich Rl, R3, R4, R, Ra and
R have the neaning indicated in Claiml, 1is reacted with a
conpound of formula Rio H (V),

or

(B] a compound of formula

R?
ﬁ 8
R aw),
RS

in which

RL, R, R, R, R® and R® have the meaning indicated in Claim 1,

is reacted with a compound of formula

10

R—H W,
in which
R has the meaning indicated in Claim 1,

or

[C] a compound formed by method [A] or [B] and carrying an ester group in
the radical R¥ is hydrolysed with a base to form the corresponding acid.

S. Compound according to one of Claims 1 to 3 for the treatment and/or

prophylaxis of diseases.



in which R10 has the neaning indicated in CCaiml, or [C] a
conpound fornmed by nmethod [A] or [B]. and carrying an ester

group in the radical R1O is hydrolysed with a base to formthe
correspondi ng acid. 5. Conpound according to one of Clains | to
3 for the treatnent and/or prophidlaxis of di seases. 131 6-
Medi canent conprising a conpound according to any one of C ains
1 to 3in conbination with an inert, non-toxic,

phar raceu ;
Bccora: g EeeenE C6RPLSRE SRR cording {E iy in ot CARA [0 3 1n
medi camentormbinatioe witkeah freart, ramdioxic, phamiadeaticalyafcceptalsl excipient.
infections. B. Use according to Claim7, characterized in that
the viral infection is an infection with the human

cyt onegal [ I i

of 1ot pos it 3 SO CeAAB R any BRY FOCTIEL 18,2 Ry thEpriton
t r eat ment o&mdie(dncamemxp thonl theiteeatrhentvarrddbr propbylakiard viraDinfédeibhed

of controlling viral infections in humans and ani mal s by
admnistering an antivirally effective anount of at |east one

comPand WAECRLHIA |9 O 7S Bl Bl bR e Shaliprcop s o
accor di nginfect@rawithAherhu®han cytomegalovirus (HCMV) or another representative

of the group of herpes viridae.

9. Medicament according to Claim 6 for the treatment and/or prophylaxis of

viral infections.

10. Method of controlling viral infections in humans and animals by
administering an antivirally effective amount of at least one compound
according to any one of Claims 1 to 3, of a medicament according to Claim 6

or of a medicament obtained according to Claim 7 or 8.





