WO 2010/067332PCT/IB2009/055689 5-AMINO-2-(1-HYDROXY-ETHYL)-TETRAHYDROPYRAN
DERIVATIVES The present invention concerns novel 5-amino-2-(1-hydroxy-ethyl)-tetrahydropyran

derivatives, a pharmaceutical antibacterial composition containing them and t§[1e lé)sgmof_ tglese
compounds in tehAS I re of a medicament for the treatment of infectﬁ)%élfé.a. S hhcterial
infections). These compounds are useful antimicrobial agents effective against a variety of human and

veterinary pathogens includin among others Gram-positive and Gram-ne?ative aerobic and
anaerobic bacteriaﬁ‘MW@c“% 4 PR RS EEL B AARBRYE: RERLY AL R ive

evolutionary pressure on microorganisms to produce genetically based resistance mechanisms.
Modem medicine 10 and socio-economic behaviour exacerbates the problem of resistance

development byrgeeatiagslow@rewih sisatiensifar-pathegenic-micrakes. anginaitifieiabjeints, and by
supporting long-term host reservoirs, ezg. in immung-compromised patients. In hog%tal settings, an
increasing numBet 61 <A BT BRSSO SRR S T8RN OES IR P Mo A EftErEcoccus
spp., and Pseudmmonaspaerdgindsamaajbrissolitcesiohinfectionss aetbeooniingerghti-dreg resistant

and therefoke difficiltJf pRLIMRGSTRIE tolEALndS AUIRHS InfRsISIAN I clactamsAuipRignes and now
even to vancomycin; - S. pneumoniae is becoming resistant to penicillin or quinolone antibiagtics and
even to new matrofided. BE iAo LSRR A Y TREIS HECHHER S aHROHR YR T SRR AHY ©148%am
antibiotics are ifgflicacigtis:agaihit the seastshindackenterahagtefiageadaare cephalosporin and quinolone
resistant; P. aeruginosa are -lactam and quinolone resistant. Furthermore, the incidence of

multi-drug-resistapt Grameegativer sikaiisisdchas 2&Eaterohacieriacas andheepdamenas

aeruginosa, is steadily mcreasmg’ and new em Eglv%%}g{gfamsms like Acinetob 8t§:r spp; Qr; Clostridium

PP . T CTH TANISING 10 OQUCe o elica, eaislance mechanisms. . CTh ne .
difficile, which have n'select unn&et?’lerap hé curréntly tised antibiotics, are]ﬁecomlng a

real problefl in Mok piteib-cconomic behaviour cxacerbates the problem of resistance development by
creating slow growth situations for pathogenic microbes, e.g. in artificial joints, and by

supporting long-term host reservoirs, e.g. in immuno-compromised patients.

In hospital seftings, an increasing number of strains of Swmphyviococcus aureus,
Streptococcus preumoniae, Enterococcus spp., and Pseudomonas aeruginosa, major
15  sources of infections, are becoming multi-drug resistant and therefore difficult if not
impossible to treat:
- 8 aureus is resistant to B-lactams, gquinolones and now cven to vancomycin;
- 8. pneumoniae is becoming resistant to penicillin or guinolone antibiotics and even to
new macrolides;
20 - Emteroccocci are quinolone and vancomycin resistant and B-lactam antibiotics are
mefficacious against these strains;
- Enterobacteriacea are cephalosporin and quinolone resistant;

- P. aeruginosa are §-lactam and quinolone resistant.

Furthermore, the incidence of multi-drug-resistant Gram-negative strains such  as
25  Enterobacteriacae and Pseudomonas aeruginosa, is steadily increasing and new emerging
organisms ke Acinetobacter spp. or Clostridium difficile, which have been selected
during therapy with the currently used antibiotics, are becoming a real problem in hospital

settings. Therefore, there ts a high medical need for new antibacterial agents which
g



settings, Therefore, there is a high medical need for new antibacterial agents which WO
2010/067332PCT/1B2009/055689 overcome multidrug-resistant Gram-negative bacilli such as A.
baumannii, ESBL- roducmg E. coil and Klebsiella species and Pseudomonas aeruginosa (Clinical
Infectious Diseal 086542, 657-68). In addition, microorganisms that dre'Caa¥IHE il sistent
infections are increasingly being recognized as causa"tlve agents or cofactors of severe chronic
diseases like peptic ulcers or heart diseases. WO 2006/032466 discloses antibacterial compounds of

formula (Al) ) Al wherein represents n tabl alkoxy en or cyano; or twg of U, V, W
and X represent(5] fﬁm%ﬁe ?ﬁ% %eFeStar% X%ﬁ‘atlﬁethe 844k 013U, Van%/opWW%{V“also

represent CR' ah@Binthduwcase of X/innay AlsdsigpresentCre] Ricrebresentsdadogen;(Riiegresents

halogen or alkoxy; D;ganmnotablyigrresenisa. grgup of the formula Y -K Z wherein P is a ring selected
from

In addition, microorganisms that are causing pergistent infections are increasingly being
5 recognized as causative agents or cofaciors of severe chronic diseascs iike peptic ulcers or

heart diseases.

WO 2006/032466 discloses antibacterial compounds of formula (A1)

(AD)

wherein R’ represents notably atkoxy, halogen or cyano;

one or two of U, V, W and X represeni(s) N, the remaining represent CH, or, in the case of
10 U, Vand/or W, may also represent CR" and, in the case of X, may also represent CR";

R® represents halogen;

R® represents halogen or alkoxy:

D can notably represent a group of the formmla

h Bt

wherein P is a ring selected from

Q :9; o ~ N\ :F,J"/N\ I}\s" Q
PHSNOMNEY

15 QisOors;



WO 2010/067332PCT/1132009/055689 K, Y and Z are each independently N or 02.3; and R' is
hydrogen or halogen (and in particular hydrogen orfluorine); M is notably the group M2:  wherein 5 A’
represents NHCWCV)0 %%@CHszz’ CH=CH, COCH2, CH(OH)C112, CHZCH(OQ %?é&%’e';' (_:SH[&)OH) or
OCH2; A4 repreSris CH2-1CO, CH2CH=CH, COCH=CH or CH2CONH; R L4t notably represent
hydrogen; R.' and R4 can notably each represent hydrogen; 10 R5 can notably represent hydrogen;
and the dotted line represents a single bond or, when R3 and R4 represent hydrogen, also a double
bond. Among tHe éfoﬁ% GRS BEREAT His DI 5E&din Wo 2006/032466, there is (at Example 187 )
the compound df théfdregenat BA8Z Gt EEB7Iu M By 201006 TB8EREGT/IB2009/055689 Besides, WO
2006/125974 a'ﬁﬂ%@i@@%ﬁ g,lgiggljy compounds of formula (Al) as described above, including (at
Example 1) the compound of formula (El ):

wherein

5 A represents NHCO, CH,CH,, CH=CH, COCH, CHOH)YCH,, CH;CH{OH),
CH{OMCH{OH) or OCHo,;
A" represents CH,, CO, CH,CH=CH, COCH=CH or CH,CONH,
R can notably represent hydrogen;
R and R® can notably each represent hydrogen;

10 R® can notably represent hydrogen; and

the dotted line represents a single bond or, when R® and R’ represent hydrogen, also a

double bond.

Among the compounds specifically disclosed in WO 2006/032466, there is (at
Example 187) the compound of the formula (E187):

(E187)



(El) WO 2007/080016 discloses compounds that have a formula very similar to that of formula (Al)
above with respect to all side chains, with the exception of the side chain R2. 5WO 2007/105154
discloses specific compounds of formula (A 1) above, including (at Examgple 21 6[51& c_:%@pound of the
formula (E21): HEPERI¢FEAgh the compounds of formula (E187), (E21) of (El) hay have interesting
antibacterial properties, they are not suitable for use fi man because they are very likely to induce
prolongation of the QT interval and thus ventricular dysrhythmia, a serious adverse 10event that may
cause death ofRaEdsatidVe. RAARSHIARENAvEI G $oBALFParRGgpunds of formula (Al) as
5-amino-2-(1-hygaomeetbyl)-tatcaliysh opyannantibiotic derbsatives foerngdspbiding to the formula |
described hereafter. Unlike the previously known compounds of related structure, the compounds of

formula I have a low hERG IG giannetmhibition, which makes them less likely to prolong the QT
interval and 15to bring about yentricgllar dysrhythmia. 4a Accordingly, in a first aspect, there is
provided a compound of form . In Ri represents alkoxy; R2 represents H or F;
each of R3, R4, R5 and RP ; H or D;

/O
\_/
S

(E1)

WO 2007/080016 discloses compounds that have a formula very similar to that of

formula (A1) above with respect to all side chains, with the exception of the side chain R,

5 WO 2007/105154 discloses specific compounds of formula (Al) above, including (at
Example 21) the compound of the formula (E21):

(E21)

Although the compounds of formula (E187), (E21) or (El) may have interesting
antibacterial properties, they are not suitable for use in man because they are very likely to
induce prolongation of the QT interval and thus ventricular dysrhythmia, a serious adverse

10 event that may cause death of the patient.

The Applicants have now found particular 5-amino-2-(1-hydroxy-ethyl)-tetrahydropyran
antibiotic derivatives corresponding to the formula 1 described hereafter. Unlike the
previously known compounds of related structure, the compounds of formuta T have a low
hERG K~ channel inhibition, which makes them less likely to prolong the QT interval and

15 to bring about ventricular dysrhythmia.



V represents CH and W represents CH or N or V represents N and W represents CH; Y represents CH
or N; Z represents 0, S or CH2; and A represents CH2, CH2CH2 or CD2CD2I or a salt of such a
compound. In a second aspect, there is provided a compound of formula | as defined above, which is
(18)-1 - { (28,5R)-5 -[(6,7-dihydro-8-oxa-5-thia-1 ,2 -d iaza-naphthal en -3-ylmethyl)-am
inoltetrahydro-pyran-2-y | }-2-(3-fluoro-6-methoxy41,53naphthyridin-4-y1)-ethanol; or a salt of such a
compound. In a third aspect, there is provided a compound of formula | as defined dbove, or a

harmaceutjcall eptable salt thereof, for use as a medicament, |n a fourth aspect, there is
Srovided a éﬁ gﬁl&}éﬂ’ti‘@aﬁg ?ﬁ?ﬁ%ﬁ%}g‘?ﬁﬁfﬂﬁmﬁieg? SemReprheidR ™ Eompound of formula | as
defined above, or a pharmaceutically acceptable salt therseof @mdNat I?ast one therapeutically inert
excipient. In a fifth aspect, there is progﬁd tQ@ seof aCQ mpound of formula | as defined above or of
a pharmaceutically acceptable salt the : Of '

represents independently H or DV~ W

wherein

R! represents alkoxy;

R? represents H or F;

each of R, R*, R® and R® represents independently H or D;

V represents CH and W represents CH or N or V represents N and W represents CH;
Y represents CH or N;

Z represents O, § or CHy; and

A represents CH,, CH,CH; or CD,CDs;

or a salt of such a compound.

In a second aspect, there is provided a compound of formula I as defined above, which is
(/8)-1-{(28,5R)-5-[(6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalen-3-ylmethyl)-amino]-
tetrahydro-pyran-2-y1 }-2-(3-fluoro-6-methoxy-[1,5naphthyridin-4-y I -ethanol; or a salt
of such a compound.

In a third aspect, there is provided a compound of formula | as defined ébove, or a
pharmaceutically acceptable salt thereof, for use as a medicament.

In a fourth aspect, there is provided a pharmaceutical composition containing, as active
principle, a compound of formula I as defined above, or a pharmaceutically acceptable
salt thereof, and at least one therapeutically inert excipient.

In a fifth aspect, there is provided the use of a compound of formula I as defined above,
or of a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for
the prevention or treatment of a bacterial infection.

In a sixth aspect, there is provided a compound of formula 1 as defined above, or a
pharmaceutically acceptable salt thereof, for the prevention or treatment of a bacterial
infection.



V represents CH and W represents CH or N or V represents N and W represents CH; Y represents CH
or N; Z represents 0, S or CH2; and 10A represents CH2, CH2CH2 or CD2CD2; and to salts (in
particular pharmaceutlcall_/y acceptable salts) of compounds of formula I. The following paragraphs
provide definitiof 8N Rous chemical moieties for the compounds accBfdifirte’ thatvention and
are intended to apply unifo.mly throughout the specifiation and claims, unless an otherwise expressly
set out definition provides a 15broader or narrower definition: C. The term "alkyl", used alone or in
combination, refé8des sTebrtimeat sfrdig Rt spibraricrEereRefhandfigoup containing from one to four
carbon atoms. Representative examples of alkyl groups include methyl, ethyl, propyl, iso-propyl,
n-butyl, iso-butyl} Secibutyianttdrtbaty (T harerm{GXE@yidiky" (x and y each being an integer)
refers 20to an alkyl group as defined before containing x to y carbon atoms. C. The felin "alkoxy", used
alone or in combination, refers to a straight or branched cn@;n aPR%xgmup containing from one to four
carbon atoms. The term "(C-,C).)alkoxy" ash. .. .( :

&

ative examples of alkoxy
& methoxy and ethoxy

The symbol "D" refers to a deuteri m ,,:;_ e, he 2E1 isotope of hydrogen. The term
"phaiiriaceutically acceptable salts" ersw non-toxic, Inorganic or organic acid and/or base addition
salts. Reference can be made to "Salt selection for basic drugs”, Int. J. Phorm. (1.9S6), 33, 201-217.
10Besides, the mint "room temperature" as used herein refers to a temperature of from 20 to

wherein
R represents alkoxy (notably methoxy);
5  Rrepresents H or F,

each of R>, R*, R® and R® represents mdependently H or D;
V represents CH and W represents CH or N or V represents N and W represents CH;
Y represents CH or N;
Z represents O, S or CHy; and

10 A represents CH,, CH,CH, or CDCDy;

and to salts {in particular pharmaceutically acceptable salts) of compounds of formula L.

The following paragraphs provide definitions of the various chemical moieties for the
compounds according to the invention and are intended to apply uniformly throughout the
spectfication and claims, unicss an otherwise expressly set out definition provides a

15  broader or narrower definition:

% The term “alkyl”, used alone or in combination, refers to a saturated straight or
branched chain alkyl group containing from one to four carbon atoms. Representative
examples of alkyl groups include methyl, ethyl, propyl, iso-propyl, r-butyl, iso-butyl,
sec-butyl and zerr-butyl. The term “(Ci-Cy)alkyl” (x and y each being an integer) refers

20 to an alkyl group as defined before containing x fo y carbon atoms.

< The term “alkoxy”, used alone or in combination, refers to a straight or branched chain
alkoxy group containing from one to four carbon atoms. The term “(C,-C,)alkoxy” (x

and y each being an integer) refers to an alkoxy group as defined before containing x to



30C, and preferably 25C. Unless used regarding temperatures, the term "about" placed before a
numerical value "X" refers in the current application to an interval extending from X minus 10% of X to
X plus 10% of X, and preferably to an interval extending from X minus 5% of X to X plus 5% of 15 X. In
the particular casl @F&Wﬁ@ratures, the mint "about" placed before a temp%rg{ltiﬂrzga%?ﬁegfgers in the
current application to an interval extending from the t&mperature Y minus 10C to Y plus 10C, and
preferably to an interval extending from Y minus 5C to Y plus 5C. _ii) The invention furthermore

relates to compouAdETSPIGIAMIE Pasdlmifed (i B S iBEHRRIRCT IS AR RS KoMEbEHE of formula

Ip  wherein 121 repiesatis atmivtnstabiyemeathitnryy; 0204104067 3B2R CTHad1 2008055689 R2
represents H or F;aV\é r:ecpresents I(,} orN: Y represents éﬁl&lg N; Zrepresents CT S or CEI2 and 5n

represents O or 1; and to sahs (in beareﬁrgulgl}eﬁﬂarmgceutlcally acceptable salts) of compounds of

formula iii) In partigilar.theipugprtiondelates mearrpenpdsOf faas @ compounss:aifommula |
according to embodiment i) wherein: - Rl represents (CI-C3)alkoxy (particularly methoxy); and 10- at
most one of R3, 124 T8 &RL"REPEpresents D and A represents CH2 or CH2C1-12, or each

% The symbol “D” refers to a deuterium. atom, i.¢. the I isotope of hydrogen.

The term "pharmaceutically acceptable salts” refers to non-toxic, inorganic or organic acid
and/or base addition salts. Reference can be made to "Salt selection for basic drugs”, fnr. J

Pharm. (1986), 33, 201217,

10  Besides, the term “room temperature” as used herein refers to a temperature of from 20 to

30°C, and preferably 25°C.

Unless used regarding temperatures, the term “about” placed before a numerical value “X”
refers in the current application to an interval extending from X minus 10% of X to X plus
10% of X, and preferably to an interval extending from X minus 3% of X to X plus 5% of

15 X. In the particular case of temperatures, the term “about” placed before a temperature Y™
refers in the current application to an interval extending from the temperature Y minus
10°C to Y plus 10°C, and preferably to an interval extending from Y minus 5°C to Y plus
5°C.

ii) The invention furthermore relates w compounds of formula 1 as defined m

20 embodiment 1) that are also compounds of formuia Ip

N=Y

_ /—(< C
N w [CH,

Z

Ir

wherein

R! represents alkoxy (notably methoxy);



of R3, R1, R5 and le represents H and A represents CH2, CH2C112 or CD2CD2; as well as to salts (in
particular pharmaceutically acceptable salts) of such compounds of formula ICE. iv) The invention
furthermore relates to compounds of foluta Ic(2, i.e. to compounds of 15 formula | according to
embodiment i) W& *Fepresents (CI-C3)alkoxy (particularly methoxy FardH 4y ¥Ehresent 0 only
if Z represents S. as well as to salts (in particular phariaceutically acceptable salts) of such
compounds of formula v) According to a preferred embodiment of this invention, the compounds of
foiwula 1 as defﬁﬁéﬂﬂﬁ’“@ﬁ’é Befibodiments i) to iv) above will be such that Rl is methoxy or ethoxy
20(particularly nweﬂagpggamw)m@mrdlng to one variant of this invention, the compounds of formula | as
defined in one embodlm 1S | to v) above will be such that R2 represents H. vii) According to
another variant of IS Th |nve on, the compounds of fo ilia | as defined in one of embodiments i) to v)
above will be su%hemwm?@e‘éréééﬂﬁsaﬁd 25viii) According to one main embodiment of this invention,
the compounds pfdainida ¢ asidefined in one of embodiments i) to vii) above will be such that W
represents N. ix) According to another main embodiment of this invention, the compounds of formula |
as defined in onedfesnbadimetits b fehuihabove vilhdepsidh shal W depresehis T\,
2010/067332PCT/1132009/055689 x) According to one sub-embodiment of this invention, the

compounds of fgmulgah@%zaefim@dlmz@m pfiembodimentad) ta khabave Wit be ssehahat Yrepresents

CH. xi) Accordi gmo othoerr ﬁutt)o%% mggnl fthls invention, the compounds of formula | as defined
in one of embodi men fct ove will b Su eﬁainY represents N. 5xii) One main variant of this

invention relates £ mmmtﬁr(ﬁsmﬁﬂﬁbkmléﬁagi@éﬂhemrh@m efiémbodiments i) to xi) wherein Z

represents;§. xii,AGeQrdiRG fx ORe wbﬂ@ﬁa@éﬁ? SERIMVAERT X hecomppunds af formua 1 as
defined in main 5anant, Xii) above will be such that: these compounds are compounds of formula | as

defined in embdlimefit &o?ﬂﬁ)%rﬁ&lﬁ‘&%ﬁh%@r?’i%ﬂ%’ﬂ et i Bl 18kER bGether with any of

embodiments vitowxl] and Aalts (in particular pharmaceutically acceptable salts) of such compounds of

formula Ieg.

iv) The invention furthermore relates to compounds of formula Iegp, i.e. to compounds of
15  formula T according to embodiment ii) wherein R' represents (C-Cxalkoxy (particularly
methoxy) and n may represent 0 only if Z represents S, as well ag to salts (in particular

pharmaceutically acceptable salts) of such compounds of formula Icgp.

v) According to a preferred embodiment of this invention, the compounds of formula I as
defined in one of embodiments i) to iv) above will be such that R’ is methoxy or ethoxy

20 (particularly methoxy).

vi} According to one variant of this invention, the compounds of formula I as defined in

one of embodiments 1) to v} above will be such that R represents H,

vii} According to another variant of this invention, the compounds of formula I as defined

in one of embodiments i) to v) above will be such that R? represents F.

25 wviil} Accerding to one main embodiment of this invention, the compounds of formulaT as

defined in one of embodiments 1) to vil) above will be such that W represents N.

1x} According to another main embodiment of this invention, the compounds of formula I

as defined in one of embodiments 1) to vii) above will be such that W represents CH.



represents CH2; or these compounds are compounds of formula | as defined in embodiment ii) or iv)
or as defined in embodiment ii) or iv) taken together with any of embodiments v) to xi ) and n
represents 0 15xiv) According to another sub-variant of main variant xii), the compounds of foiniulal as
defined in main VAidHP%Pabove will be such that: these compounds are EstrRMdsTsEformula | as
defined in embodiment i) or iii) or as defined in embodiment i) or iii) taken together with any of
embodiments v) to xi) and A represents CH2CHZ2; or 20 - these compounds are compounds of formula
| as defined in embodirsért i) ordvubreadetbfineddh Gmbodimient Heordvptaken tddethetatith any of
embodiments v}l anshoJeRrEaeRisnd:i ) A ceRiing (e ATRInersyiaarian! of main variant xi)

the compounds of formula 1 as defined in main variant xii) above wil I be compounds of formula | as

defined in I‘ICG%S)QI&‘Q&]&H& ar @)}tgg,r%%bdg §§" (%mpgldlm‘eigtt% taken to ?h{ﬁr WI Tany of

embodiments v) to xi) and A will represent C Another maln gt rlan i$'ihvedtion relates
to compounds df%?rﬂdﬂla‘m(‘a%féﬁﬁﬁé@?ﬁﬁﬁéﬂé%ﬁéml‘fﬁléﬁ?@ssl«)cibi%) Whiawehu®: fdpresents S. WO
2010/067332PCT/IB2009/055689 xvii) According to one sub-variant of main variant xvi), the
compoundsof fesrnia nab defirecithmaincuaciant ) abovgaidbefSuchthdtas ddieseicompounds

are compoundsaffprmuiad:as fefinedrgmbgdiment i or di) or as defined in embodiment i) or iii)
taken together with any of embodiments v) to xi) and A 5represents CH2; or these compounds are

compounds of fopmula | as, flned in mbod ment || oriv efined in emb ment ii) or iv) taken
together with a mggf embo %gn?gevmtogﬁglgiré ﬁ represeﬁ2 39 5”§ xvu(}IWé%”or in %@H%t?u
sub-variant of W%ﬁléﬁf%mﬂﬁ%’%@ﬁﬁﬁ‘@ﬁﬁd%bﬁ#@?hf@lﬁ} 10as defined in main varlant xvi) above will

be such that: thaaaq@@m@mﬂ@lsaa&e:&ﬁmmfmmé hascefineshinsmbedimenti)oxdi) or as
defined in %nbo |ime(§1t |) or |||J tak r;)tolg W|tha of embodiments v) to xi) and A represents
CH2CH2; of theSe compounds ar Eominét oun SUFISFUIE PRY UefRERf iR Ersoadidhtts 6r iv) or as

represents CH;; or
- these compounds are compounds of formulal as defined in embodiment i) or iv) or as
defined in embodiment ii) or iv) taken together with any of embodiments v) to xi) and n

represents 0.

I35 xiv) According to another sub-variant of main variant xii), the compounds of formula ] as
defined in main variant xii) above will be such that:
- these compounds are compounds of formuial as defined in embodiment i) or iii} or as
defined in embodiment i) or 1ii) taken together with any of embodiments v) to xi) and A
represents CHCH,; or

20 - these compounds are compounds of formula I as defined in embodiment ii) or v} or as
defined in embodiment ii) or iv) taken together with any of embodiments v) to xi) and n

represents 1,

xv) According to yet another sub-variant of main variant xii), the compounds of formula 1

as defined in main variant xii) above will be compounds of formulal as defined in

b2
Lh

embodiment 1) or iii) or as defined in embodiment i) or iii) taken together with any of

embodiments v) to xi) and A will represent CD,CDs.

xvi) Another main variant of this invention relates to compounds of formula 1 as defined in

one of embodiments i) to xi) wherein Z represents S,



15defined in embodiment ii) or iv) taken together with any of embodiments v) to xi) and n represents I.
xix) According to yet another sub-variant of main variant xvi), the compounds of formula | as defined in
main variant xvi) above will be compounds of formula | as defined in embodiment i) or iii) or as defined
in embodiment i Sr P& together with any of 20embodiments v) to xi) BREEAAHIESFRsent
CD2CD2. xx) Yet another main variant of this inventién relates to compounds of formula 1 as defined
in one of embodiments i) to xi) wherein Z represents CF12. xxi) According to one sub-variant of main
variant xx), the E8inpEGATIIET iR S8 et nad i aran therapea dsikbsaels that: 25-
these compoundsfiaee sompouidsoiparladasdelinegdn embodiment i) or iii) or as defined in
embodiment i) or,jii) taken together with any, of embodiments v) to.xi) and A represents CH2, or -
these compounds afe CompoLnds of foRmUIa I*as detined ih Smbodimantd BF iy bP'al i&fified in
embodiment ii) e¥fivjddarenmbodethet vithiahiplofrembtdimenisvy «f xi)andhre8orepresomtsios WO
2010/067332PGel/tR2009/055689 - 10 - xxii) According to another sub-variant of main variant xx), the
compounds of formula 1 as defined in main varj ntm above will be such that: - these compounds
are compounds'5@%%%?5?@“%%%?&8@?8“@@% RRBIEAY 8 578 S& fERREETRTE b BEIMERED or iii)
taken together Wiflhahynciembodithahts W) tald) anebAebrepresents GHAGCHOK)y theseacdmpounds
are compounds,gfformula 1 as defined in embodiment ii) or iv) or as defined in embodiment ii) or iv)
taken together with any of embodiments v) to xi) and n represents I. xxiii) According to yet another
sub-variant of rp{glig)v&;ric%p&ixx) Otggcé%orrn%gyv%g%n foggﬁ g}%rrpu%llt a%d%ined in main v, iant fo%) above
will be compounds 0 ormuia 1 as defined in embodiment 1) of iﬁ) 3’r as détned'in émbodinent ) or iii)
taken togetther With BPEAOF BB GEiHE S NPRY iy Btk Arglilthspresent CD2CD2.  xx v) Another
embodiment of thizdnventienelatesdaramposn@sHifarnuashasisefinedinambadiment i) or iii) or
as defined in erggf)di enti) o iiiig taken toggﬁper with ap&/% 15empodiments v) to xxiil) wherein V

1 embo 1} ot 1 cn fogethe an e g
represents CH SR8 W FeSTasSHISEH 8 1 & y of embodiments’v) to xiJ and

represents CHCHy; or

- these compounds are compounds of formula I as defined in embodiment i) or iv) or as
15 defined in embodiment ii) or iv) taken together with any of embodiments v) to xi) and n

represents 1.

xix} According to yet another sub-variant of main variant xvi), the compounds of formula I
as defined in main variant xvi) above will be compounds of formulal as defined in
embodiment i) or iii) or as defined in embodiment i) or iii) taken together with any of

20 embodiments v) to xiy and A will represent CD,CDs.

xx) Yet another main variant of this invention relates to compounds of formula 1 as defined

in one of embodiments i) to xi) wherein Z represents CH;.

xxi) According to one sub-variant of main variant xx), the compounds of formulal as
defined in main variant xx) above will be such that:

25 - these compounds are compounds of formula ! as defined in embodiment 1) or iii) or as
defined in embodiment i) or iii} taken together with any of embodiments v) to xi) and A
represents CHj; or
- these compounds are compounds of formula 1 as defined in embodiment ii) or iv) or as
defined in embodiment if) or iv) taken together with any of embodiments v) to xi) and n

36 represents 0.



xxv) Another embodiment of this invention furthermore relates to compounds of formula | as defined in
embodiment i) or iii) or as defined in embodiment i) or iii) taken together with any of embodiments v) to

xxiii) wherein V re%resents N and W represents CH. xxvi) Another embodiment of this invention

relates to compound&¥f§aithula | as defined 20 in one of embodiments i), BFFABHEEFTRvi) to xviii),

xX) to xxii), xxiv) and xxv) wherein each of le, le, R5 alfd R6 represents H and A represents CH2 or
CH2CH2, all these compounds being hereafter referred to as compounds of formula Ip.  xxvii)

According to a pRFHcUFEPERE EntBRIdRMEHT GFEM IS AR NeR yothehe sriperings of fotiolid pas defined
in embodiment Xxfihwik briswehdhatyrepeeseres fubkh ang W 25 represents CH or N xxviii) In

particular, the compounds of formula 1 as defined in mEQdi nt Xxvii iI%iibe such that: - V
represents CH and W rep ggé%’tsarﬁl - (}lénpgrségig Iémr%l“eit 8%(335? E\Wg 201010 %ﬁ&fg@ﬁ@%ﬁw%%&
-11- - Z represélstgieion Supeéiacably 0)iandken raptesents @H2€ ktRodxxir)sAscorgingntosanother
particular syb-ephedimentiafemhodiment xxvi), the compounds of formula | as defined in
embodiment xxvi? will be such that V g}zﬁres ntjr{N 5andI\{V re%rese_nts CH. xxx) In patrticular, the
compounds of fortia] ae G EiSEMBSHIERP YRS Wit fe SGaHT AP PEPT SISty g toxy: Y
represents N: 18 ireprasentsdomSiprefeiabtybi atidAwdpresentst@u@GHR2s xxxb) Anather
embodiment of {his.ipygntion relates to compounds of formula] as defined in one of embodiments i),
iii), v) to xiv), xvi) to xviii), xx) to xxii), xxiv) and xxv) wherein: 15- either one of R3, Rrl, R5 and R6
represents D, thgfihers. o 3. (R4, RS AMLRE,83ENISPLESERLH.And A reprasents, CH2 or GH2CH2

10 formula 7 as defined in main variant xx) above will be compounds of formula 1 as defined

in embodiment i) or iii} or as defined in embodiment 1} or iii) taken together with any of

cmbodiments v) to xi) and A will represent CD.CDs,.

xxiv) Another embodiment of this invention relates to compounds of formula 1 as defined
i embodiment i) or iii) or as defined in embodiment i) or iii) taken together with any of

15 embodiments v) to xxiii) wherein V represents CH and W represents CH or N.

xxv) Another embodiment of this invention furthermore relates to compounds of formula ]
as defined in embodiment i) or iii) or as defined in crabodiment 1) or iii) taken together

with any of embodiments v) o xxiif) wherein V represents N and W represents CH.

xxvi) Another embodiment of this invention relates to compounds of formula ] as defined
20 m one of embodiments i), iii}, v} to xiv), xvi) to xviii}, xx} to xxii), xxiv) and xxv} wherein
cach of R, R“, R’ and R® represents H and A represents CH, or CH,CH,, all these

compounds being hereafter referred to as compounds of formula 1.

xxvii} According to a particular sub-embodiment of embodiment xxvi), the compounds of
tormula I as defined in embodiment xxvi} will be such that V represents CH and W

25  represents CH or N,

xxviii) In particular, the compounds of formula I as defined in embodiment xxvii) will be
such that:
- Vrepresents CH and W represents N;

- R'represents methoxy;



or each of R3, R4, R5 and R6 represents H and A represents CD2CD2, all these compounds being
hereafter referred to as compounds of formula Ip.  xxxii) According to a particular sub-embodiment of
embodiment xxxi), the compounds of 20formula | as defined in embodiment xxxi) will be such that V
represents CH at@® W Pél5f&¥ents CH or N. xxxiii) In particular, the compouf§S/BFFEHATRBY as defined
in embodiment xxxii) will be such that: V represents CH-and W represents N; 25RI represents
methoxy; Z represents 0 or S (preferably 0); and A represents CH2CH2 or CD2CD2. WO
2010/067332PC /11320065105 568% (12 ergbixit):Ae€ording to a particular sub-embodiment of
embodiment xxxi), the-gempaundsaiformula | as defined in embodiment xxxi) will be such that V
represents N and W represents CR.  xxxv) In particular, the compounds of formula | as defined in

embodiment x0s B REndNak L epiEasIls BIRIRK Y LPIERCRi e ERICINGSD or S
(preferably S); and A represents CH2CH2 or CD2CD2. 10xxxvit Particularly preferred are the

foRowing comp&ORaEBFTsImeR T as Hetrivgdrirgiebggiment xxvi) will be such that V represents N
5 and W represents CH. -

xxx) In particular, the compounds of formulal as defined in embodiment xxix) will be
such that:
- R represents methoxy;
- Y represents N
10 - Zrepresents O or S (preferably S); and
- A represents CH,CHo.

xxxi) Another embodiment of this invention relates to compounds of formuia 1 as defined
n one of embodiments i), iii), v} to xiv), xvi) to xviil), xx) to xxii), xxiv) and xxv)
wherein:
15 - either one of R3, R4, R® and RS represents [, the others of R3', RA, R’ and R® each
represent H and A represents CH; or CHCH,,
- oreachof R® JRY R’ and R° represents H and A represents CID2CDs,

all these compounds being hereafter referred to as compounds of formula 1.

xxxii) According to a particular sub-embodiment of embodiment xxxi), the compounds of
20 formulal as defined in embodiment xxxi) will be such that V represents CH and W

represents CH or N.

xxxiii) In particular, the compounds of formula I as defined in embodiment xxxii) will be
such that:
- Vrepresents CH and W represents N;
25 - R'represents methoxy;
- Zrepresents O or § (preferably O, and
- Arepresents CHaCH; or CD,CI,.



embodiments i) to iv): - (IS)-1-{(25,5R)-5-[(2,3-dihydro-[l,4jdioxino[2.3-cjpyridin-7-ylmethyl)-aminoj
tetrahydro-pyran-2-y1{-2-(6-methoxy-[1,5]naphthyridin-4-y0-ethanol; - (15)-1-
{(25,5R)-5-[(6,7-dihydro-[1,4]dioxino[2,3-c]pyridazin-3-ylmethyl)-a no]-
15tetrahydro-py%ﬂ-ﬁ’-’f}f}’]ﬁg&methoxy-[l,5Thaphthyridin-4-y1)-cthan01; - gByR2009/055689
{(2S,5R)-5-[(2,3-dihydro-[1.41dioxino[2,3-c]pyridin-7:yfmethyp-aminok tetrahydro-pyran-2-yl|
-2-(3-fluoro-6-methoxy-[1,5 naphthyridjn-4-ylgethanc_)b - ' .
(15)-1-{(2S,5R)-5H{B) TAERPRAHS 101 iSO [ BEIp g AereFire S eyphnsiFaytapsl). the compounds of
noltetrahydro-pytan2zy 13s 2468 fidore-enmathoxy 4k oinapinthyrigitr4nsl ) e thanetnd0N and W
(/S)-l-{(25,5R)-§%% Sr-ggi%ro-[l,41c|ioxino[2,3-c]pyridin-7-ylmethyl)-aminol-

tetrahydro-pyran- -yéﬁ:- -(7-fluoro-2-methoxy-quinolin-8-y1)-ethanol; - (15)-1-
{(28,5R)-54(2,3-dihydro-4-oxa-1 -thia-6-aza-naphthalen-7-ylmethyl)-aminoltetrahydro-pyran-2-y1{
-2-(3-fluoro-6-mEthOx{- FBfHABh Ay SOFRAAY StIAbt ! (sjeinfis SRR S iHyur A Exa- 1 -thi
a-6-aza-naphthaleh-#eylm ethyl)-amino]-

25tetrahydro-pyrgn-;@rﬁ#k&-lg-ﬁll%@{ 5-methoxy-quinoIin-8-yO-ethanoI; -
(IS)-2-(3-fluoro-6-methoxy-[1,5]naphthyridin 4 yl.) 1 {(25,5R)-5-[(3-oxa-1-
a-5-azaindan-6-yimétijiesHindktetrahydro-pyran-2-yll-ethanol; -
(15)-2-(7-fluoro-2-methesy-a D airs Syl b (25 £R)-5-[(3-0xa- | -thia-5-aza-indan6-ylmethyl)-amino]
-tetrahydro-pyran-2-y1}-ethanal; 30 ~
(15)-1-{(23,5R)-54(ﬁ\{fgﬁﬁsﬁa{rgggﬁ;g&r%B&%%]pyridin-6-ylmethyl)-amino]-
tetrahydro-pyran-2-y1}-2-(3-fluoro-6-methoxy41,51naphthyridin-4-y1)-ethanol; WO
2010/067332PCFHB088M 155858 ?i%af%g%éaiiﬂgg%é%fw Baltictiia i SHE Seauichlly
acceptable saltsythateafiixxiwi v Further particularly preferred compounds of formula | as defined in
embodiment i) or iii) are the foIIowin;?

US)-1-1(2S5R)-5-416 7Lty dio-d(o a:‘i%ibﬂiﬁ%*ii;Mfﬁ%ﬁﬁa%ﬁlﬁﬁ?éﬁl@a}’iﬁ%@m%@%@}

tetrahydro-pyran-2-yl}-2-(6-methoxy-[ 1,5 Inaphthyridin-4-y{}-ethanol;
- {18)-1-{(28,5R)-5-[(6,7-dihydro-[1,4|dioxino[2,3-c]pyridazin-3-yimethyl )-aminc}-
15 tetrahydro-pyran-2-yl}-2-(6-methoxy-[1,5 Inaphthyridin-4-y{}-ethanol,
- (15)-1-{(28,5R)-5-[(2,3-dihydro-[1,4]dioxine|2,3-cpyridin-7-yimethyl)-amino]-
tetrahydro-pyran-2-y1} -2-( 3~fluoro-6-methoxy-[ 1,5 Jnaphthyridin-4-yl)-ethanol;
- (I1S8¥-1-{(28, 3R)-5-[(6,7-dihydro-{ 1, 4]dioxino[2,3~c]pyridazin-3-ylmethyt)-amino}-
tetrahydro-pyran-2-yl} -2-{3-fluoro-6-methoxy-[ 1,5 naphthyridin-4-yl)-cthanol;
20 - (15)-1-{(28,5Ry-5-[(2,3-dihydro-{1,4]dioxino{2,3-c]pyridin-7-ylmethyl)-amino]-
tetrahydro-pyran-2-yl } -2-{ 7-fluoro-2-methoxy-quinolin-8-y1)-ethanol;
= (18)-1-{(28,5R)-5-{(2,3-dihydro-4-oxa-1-thia-6-aza-naphthalen-7-ylmethyl)-amino}-
tetrahydro-pyran-2-yl} -2-(3-fluoro-6-methoxy-[ 1.5 [napbthyridin-4-yl)-¢cthanol;
- (18)-1-{(25,5R)-5-[(2,3-dihvdro-4-oxa-1 -thia-6-aza-naphthalen-7-yimethyl}-amino]-
25 tetrahydre-pyran-2-yi}h-2-(7-fluoro-2-methoxy-guinolin-8-yl)-ethanol;
~ (18)-2-(3-fluoro-6-methoxy-[1,5naphthyndin-4-y)-1-{(25,5R)-5-[(3-0xa-1-thia-5-aza-
indan-6-ylmethyl}-amino -tetrahydro-pyran-2-yi} -ethanol,;
- (1 8)-2-(7-fluoro-2-methoxy-quinolin-8-y1}-1- {{ 28, 5R}-3-[ (3-oxa-1-thia-5-aza-indan-
6-yimethyl)-amino]-tetrahydro-pyran-2-yi}-ethanol;
30 - (IS»1-{(35.5R)-5-[(3,4-dihydro-2 H-pyrano]2,3-c]pyridin-6-ylmethy])-aminc§-
tetrahydro-pyran-2-yl}-2-(3-fluore-6-methoxy-{ 1,5 Jnaphthyridin-4-y1)-ethanol,



Stetrahydro-pyran-2-yll -243-fluoro-6-methoxy4 | ,5Thaphthyridin-4-y 0-ethanol; - (18)-1- |
(2S,5R)-54(2,3-dihydro-[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)-amino]- tctrahydro-pyran-2-yl,
-2-(6-fluoro-3-rnethoxy-guinoxalin-5-y1)-cthanol; - (1S)- | -1(25,5R)-5+6,7-g!!'q¥ ro-fl ..
ilidioxino[2,3-c]YM a"%‘ﬁg;??&wnethyl)-amino]- 8l ossew
terrahydro-pyran-2-y|I-2-(6-fluoro-3-methorty-guinoXéfih-S-yO-ethanol; ID- (
15)-1-1(2S,5R)-5-[(2,3-dihydro-4-oxa- | -thia-6-aza-naphthalen-7-ylmethyl.)-amino]-
terrahydro-pyrati-2¢ fﬁt-k?-f@ltﬂ{}8Rﬁ’@ﬁ?\lﬁm&m‘%&?ﬁ@éWﬁe?}/g%"a‘?%ﬁ?}% HE
-1(28,SR)-5-[(6,7-dihydro-8-oxa—5-thia—1,2-diaza—naphtha|en-3-ylmethyl)-aminoltetrahydro-_[j)yran-z-yll
-2-(6-f|u0r0-3-H%Wék@ﬁ@ﬁ’fﬁﬁmtvﬂ)t@rﬂﬁﬁﬁ(ﬂ?mpounds of formula I as defined in embodiment 1
C/S)-1-((2S,5R y5:{0r<3rdiRydker{d: 4]dioxino[2,3-c]pyridin-7-yOmethyl-
15dl)amino)tetrahydro-2H-pyran-2-y1)-2-(3-fiuoro-6-methoxy-1,5-naphthyridin- 4-yfiethanol; -
(/S)-14(2S,5R)-54§(2,3¢amyiro-[ Aldimdro $202:333Hd 44 2, elpyrddima Ziafimethgiyahio)etrahydro-2H-
pyran-2-y1)-2-(3:f0r0;6:mathaxy-L a-Ranhthyridins4-ypethanaky2in-4-yl)-ethanok;

(15)-14(2S,51?)-54 2,§%%r§% ,4]d_ioxino{Z,B-c]pyri?i?n- i 7ov] .
7-yfimethypamindtelrahdte o Hlpy rRhesr 12 4 s b Retidiy -1 BHNRPKHRMAIn-4-ypethanol-1-d1;
tetrahydro-pyran-2-yl } -2-(6-fluorc-3-methoxy-quinoxalin-5-yl)-cthanol;

(5):1.025 5105 3-irysho{} tos o AT meiius ATy oro- 21 pyran 2

y11-2-(3-fluorof -methoxy--1,5-naphthyridin-254-

iethanol; - .
(JS)-1-428.5R)@@%{3‘2%@-@ﬁ?ﬁ?ﬁyﬁﬁ@dﬁ@?ﬁ?&[ﬁ@ﬁﬂﬁvﬁ@ﬁﬂ’?@%ﬁéfI’”ﬁ}ﬁﬁm]iho)tetrahydro-2H-pyran-2-y
1)-2-(3-flupyo-6-mathoxysl sanapbihyiiditrdypethamel-2-«ctl;raphthalen-7-ylmethyl)-amino]-
(5)-14(2S,5R)-5- -dihydro;11,41oxathiing[2 3:clpyridin: 307-y .. :
Omethybamin(?rﬁl:g’fgr%}%/{fjP(%i?—%py %%;&ni%-@uﬂq;g‘%rﬁ%%ogﬁ%ﬂr%é%ﬁgx%yﬂgf}ﬁ&glgﬁ’thyridin- 4-ypethanol-2-d1,
WO 2010/067330PEF/{38Menl(EE88y drgp-oxa-5-thia-1,2-diaza-naphthalen-3-yimethyl)}-amino]-
(S)-1-((2S,5R)-a8iR:Sdiyaro-ih A gxathiinoiZedelpyrigitoxalin-5-yl)-ethanol;

- (18)-1-((28,5R)-5-(((2,3-dihydro-[1,4]dioxino[2,3-¢]pyridin-7-ylymethyl-

15 dDaminotetrahydro-2H-pyran-2-yD)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-

4-yl)ethanol;

- {18)-1-{(28,5R)-5-(((2,3-dihydro-[ 1 ,4]dioxino-2,2,3,3-d4-{2,3-c]pyridin-
7-ylmethyDamino tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol,

20 - (IS 1-((28,5R)-5-(({2,3-dihydro-[1,4]dioxino[2,3-¢Ipyridin-
7-ylymethylamino)tetrahydro-2 H-pyran-2-y1)-2-(3-fluoro-6-methoxy-1.5-naphthyridin-
4-yDethanof-1-d1;

- (SF1-((28,5R)-5-(((2,3-dihydro-]1,4}oxathiino[2,3~¢|pyridin-7-yymethyl-
d1amino)tetrahydro-2 H-pyran-2-y1}-2-(3-fluoro-6-methoxy-1,5-naphthyridin-

2
Th

4-yljethanol;

~ (IS»-1-{{25.5R)-5-(({2,3-dihydro-[ 1,4 ]dioxino-[2,3-c]pyridin-
7-yl)methyl)aminojtetrahydro-2 H-pyran-2-yl}-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yyethanol-2-d1;

- (S¥1-((28,3R)-5-({(2,3-dihydro-[1,4]oxathiino{2,3-cipyridin-

30 7-yDmethyljamine)etrahydro-2H-pyran-2-y1)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yhethanol-2-d1;



7-yl)methy | Jamino)tetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methox y- | ,5-n aphthyri din4-yDethanol- 1
-d | (S)- f(25,5R)-54(6,7-dihydro-8-oxa-5-thia-12-diaza-naphthalen-3-ylmethyl-d1)-
aminoptetrahydro-pyran-2-yl} -2-(3-fluoro-6-methoxy41,5)naphthyridin-4-y1)-ethanok
(|S)-1-02$.5R)-é’5’€%’,1§5‘&ﬁ ro-{1,4]dioxino PCT/IB2009/055689
[2,3-dpyriclin-7-yl)methyl-d2)amino)tetrahydro-2H-pyrdn-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-4
-ypethanol: as well as the salts (éliﬁn%%articular the pharmaceutically acceptable salts) thereof. 10xxxviii)

The invention furtfist féfated e inpsembd isr 18Hn0I2 T dBv@éithed in embodiment i) or i) which
are selected fromythedaipcansisting of thepsampounds Jisteddr emabodimentewi-and the
compounds Iist%q i%ne%%bgqment xxxvii). In particular, it also relates to the groups of compounds of
formula | selected” ?om the gréup consisting of the compounds listed in embodiment xxxvi) and the

compounds listeddh lethbBetimeHE I5hbudrin s which §foupsdofeonniduieds fofthehmeote-correspond to
On|e <)>f <femb@r:iirrmi@yﬁam}@fy)p%wm@mwt?x{énl@gﬂﬂwmgh% lﬁ%@@@ﬁﬁgﬁ}% ?ccepltallale
salts) of such co e invention moreoyver relates to_any individual compound of formula
selected from tﬁg}gs%%%?&%}gﬁiﬁgfgf%é’ ESh ﬁ?ﬁ‘@%ﬁ%@eéﬂp SdirhERtR%%vi) and the compounds
listed in embodiddeamirsowtiyhadid-idthesaks (i farflcolat thetR@phamiapbutjcaly- acceptable salts) of
such individual gampaupg. The compounds of formula | according to the invention, i.e. according to
one of embodiments i) to xxxviii), are suitable for the use as chemotherapeutic active compounds in
human and vetetinaiymedicine andrasusuhstancesfonprebe peing narganicianeborganic materials in
particular all types of organic materials for example polymers, lubricants, 25paints, fibres, leather,
Eaper and.z\gobod{.xma};:gaapme&mfmﬁﬂwl@ela@&pw}jm E@M@%d{ﬂ&?@?%ﬁ;@ap@Lﬂ@%@ﬂb{e@gﬁve against
acteria and bacteriag-like organisms. They are therefore particularly suitaple in human and veterinary
medicine for the BISATIESL R UG Sh sy ST a7 5 OB RIB A RRIRE 1y these
pathogens as welkaddisordersrelaed te bautpsimldniettibmscodmprising: 30phe imeniayititis media,

sinusitis, bronchigis -topsilifis..ancdmastaiditisselatadde intection.Ry fLsrio SRBgHiDQRiae,
Haemophilus influenzae, Morcaella catarrhalis, WO 2010/067332PCT/IB2009/055689 - 15 -

Staphylococcud Kuf8TRO N5 BLEMRIRRa! Exxpgbentthine comearnfiaingd sy epmradinens, .
ha_etnolytidﬁs, mﬂ@ptosﬁépgmqwfs:smqmﬂatfyngHﬁoth@dﬁtﬂﬁ@fﬁt@d&nand goniemdanephritis related
to infection by SEEPOLAGCHS PYOPENES: FIQURAS. G876 %%Hﬁ&%f&%ﬁ'{;o% g&%ﬁa%)ﬁ

{éﬂ%@ggiﬁhtheriae,
or Actinobacillus haemolyticunz; respiratory 5 tract infections related 1o infection oplanna

: elat yco
pnewnoniae, L&GBRBIALHnEtniBYIAR Ststsebcalieh i tioMal 48k raBpRHnd rrfﬁmém@el, or
Chlanzydia pnewmcm&aemblamcgmd &m@iﬂgfeeﬂms@ﬁ@ﬁkudmgs&ﬂ@@aw@ﬂ&md @@&ﬂpgm&ﬂﬂs, caused
by S aureus, S, (p Igeo%oéyn%% .Emfaencl c|>'§in|1£c-:' {a%%%rrﬂ),Ea 9 r (r)'\s,ﬂjlgclga ing Itlralrélsairc%ﬁl@tggg tp known
antibacterials such-as, but not |m|te(§to, beta-lactams, vancomycin, annino 1yc5)5| es, 10 quinolones,
chloramphéhicdlbtetrseyefiibsaarfaaricivited: sure Bitipittalegmsrignd soft tissue infections and
abscesses, and puerperal fever related to infection by Staphylococcus aw-eus, coagulase-negative
staphylococci (ilde Sompidemmicfisio8niacmalyticiisg etc }hStreptovoccus pycogeneseStreptdcoccus
agalactiae, Strepf@eeesahOfPRNS Sifh) (AHNUER: SRl 00y AL ERIACORGHo HHAANS SHERIOGHR bunds

Corynebacteriutn nzinutissitnum, Clostridium? 15 spp., or Bartonella henselae; uncomplicated acute
urinary tract infdtBRET & SE TR EHSIF B StABAYIBEEECES 'BUPSTS bR HifEReain agfhftenic
staphylococcal specigs, iorprnierlecetcopsppt; apethititisaantlcdivicitisnsexpaihyntiansmitteddiseases
related to ngec?,g&@yfgg@l@m@tgg&éggg&a&jgﬁhaetnophilqs ducreyi, Treponema pallidum,
Ureaplasma urealyticum, or Nelsen-la gonorrheae; toxin diseases related to infection by S. 20 aureus
(food poisoning,and toxic sqoc ndro erg or Groups, A, B, and C streptococci; ulcers related to
infection by Heggl?ggb%}é{lg(rjlbny %r??s?)é/_/s eurlﬁ'irgI _edﬁ(r)i e r{:grg]r%éné” Fels A oninrd ?8%% bil/cg%erraéflaénlstecurrentis;
Lyme disease redaitsth eydrifedtion by Beadinb dlydorfe ircedpianetinnir ixerdtitds and-dacrodystitis
related to infectigp & hlamydiairaghpmatisa NelsarlietAnatiNagas: P . RS SR iRReHMoNIae, S.
pyogenes, H. influerazgle . L . .
caused by thesc pathogens as well as disorders related to bacterial infections comprising
3G pneumonia, ofitis media, sinusitis, bronchitis, tonsillitis, and mastoiditis refated to infection

by Streptococcus  pnewmoniae, Haemophilus  influenzae, Moraxella  catarrhalis,



25 or Listeria spp.; disseminated Mycobacterium avium complex (MAC) disease related to infection by
Mycobacterium avium, or Mycobacterium intracellulare; infections caused by Mycobacterium
tuberculosis, M. leprae, M. paratuberculosis, M. kansasii, or M. chelonei; gastroenteritis related to
infection by Caﬁ?ﬁﬁﬂ}fygﬂ‘? jejuni; intestinal protozoa related to infection #Wﬁ?@é&@%um spp.;
odontogenic infection related to infection by viridans 130 streptococci; persistent cough related to
infection by Bordetella pertussis; gas gangrene related to infection by Clostridium perfringens or
Bacteroides sppr /il etfdrcitiato Sie o exidiolreselital dicgden. fel stetr ¥ rectich By Mditobacter
pylon or Chlanzydin.prettizanias. YWorR010ii6/332REH/11R20095568%mdiG - Thercomgounds of
formula 1 according. i Ine. prgsentiyention ars upher uselul oy, the preparefion.of @ mdigament for

the treatment of INfections that are mediated yBac%erla uch as E. cdil, Klebsiella pneunwniae and

other Enterobaétistittices, Aeiretplsactersoiplifelading Acetolsabtervatinz4aimStervtAsphomonas
mahophiliag Neisserigomeningitidiss Bagillus sergus:Basillysanibragciss Glostidipm.diidie,
Corynebacteriupz spp., Propionlbacterium acnes an bacteroi PP The coqu)i%lé_nﬁg of fo(gmula I

according to th8 TrESERTIRVERHBRA"ATE fUFREr UsErITETrekt Protoz8al IRFEEBHS ca‘useadbayI1

Plasmodium mékavia, iPlasimodins bilnip ardnsa oo phas msiegondlitif neatisd chstis: caririis T¥ypanosoma

brucei and Leishmania;spp- A0Zhe presentdist,of pathogensizioie interpretedanerslyasgxamples
and in no way as limiting. The compounds of fomula | according to this invention, or the
pharmaceuticaf) HREEERIb LIRS thBFSYE, HRTCA e s B IR b r ST PRS0 P REIYERN L, and are
suitable, fof thegpreventionhisriregitoneni ok adbadiecahiifectionlids; Aswvelbiasinl hlimans, Wdicterial

infections can also, be ealed. i g camPQURgR Al MW (Rt pharmaseisall apsepiable salts

thereof) in other species like pigs, ruminants, horses, dogs, cats and poultry. The present invention
also relates to FHEHacOIBYRSHF BRECH B LAMAndto CorfiBEeitiBhs: and T HbEfibhs St tompounds
of formula 1. 2Qiay:seferengedgen-compound ol formpula in, titisdextdant paighlydrthe@mbodiments
presented above) is tQ; be undergstood as rgeer{(i)ggcgis tothe s elrt,lsw(!gggn% Sezrgthza;;!y g?gm,i Jium

. SETT CaCc ITIGAETLS OFVREDAC
pharmaceutically gré%ept%’gie salts) of such compouRds, as approprate and expedient. A

pharmaceliticakBampoditicarateokanigits thecpradsatemshtfo N Esitaifrc bt iExseBha¢fspund of
formula | (or a phrsmacasticallyacesptablesallthereel as the.activaagentsaandeptianally carriers
and/or diluents gndior adjuvants, and may,alpq.gontain additpnal Known 2niibiolicS veiated 1o
infection by Chlamydia trachomatis, Haemophilus ducreyi, Treponema pallidum,
Ureaplasma urealvticum, or Neiserria gonorrheae; toxin discases related to infection by S.

20 aureus (food poisoning and toxic shock syndrome), or Groups A, B, and C streptococci,
ulcers related to infection by Helicobacter pylori; systemic febrile syndromes related to
infection by Borrelia recurrentis; Lyme disease related to infection by Borrelia
burgdorferi, conjunctivitis, keratitis, and dacrocystitis related to infection by Chlamydia
trachomaiis, Neisseria gonorrhoeae, S. aureus, S. pneumoniae, S. pvogenes, H. influenzae,

25 or Listeria spp., disseminated Myeobacterium avium complex (MAC) disease related to
infection by Mycobacterium avium, or Mycobacterium intracellulare; infections caused by
Mycobacterivm tuberculosis, M. leprae, M. paratuberculosis, M. kansasii, or M. chelonei,
gastroenteritis related to infection by Campviobacter jejuni, intestinal protozoa related to
infection by Cryprosporidium spp.; odontogenic infection related to infection by viridans

30 streptococci; persistent cough related to infection by Bordetella pertussis, gas gangrene
related to infection by Clostridium perfringens or Bacteroides spp.; and atherosclerosis or
cardiovascular disease related to infection by Helicobacter pviori or Chlamydia

preumoniae.



WO 2010/067332PCT/1B2009/055689 - 17 - The compounds of formula | and their phatiiaceutically
acceptable salts can be used as medicaments, e.g. in the form of pharmaceutical compositions for
enteral or parenteral administration. The production of the pharmaceutical compositions can be
effected in a manHfer4iHtERRill 5 be familiar to any person skilled in the artREEEpos%RaEsaDle
Remington, The Science and Practice of Pharmacy, 2%st Edition (2005), Part 5, Pharmaceutical
Manufacturing” [published by Lippincott Williams & Wilkins]) by bringing the described compounds of
formula | or theirl phapmaeeuiicdlfpaede gtablerdaliso aptionaliytimeonitinati dnwith.ethe rsherapeutically

valuable substapcgsinta araaIRSicaasmpisAloAToM gREIARSHIARIR aYBYiG, Iner

therapeutically compatible solid or liquid carrier materials and, if desired, usual pharmaceutical
adjuvants. Another a&p&ct f’tﬁ‘éeﬁﬂf(éﬁti%’?‘?%ﬁ%?r@% HHeth Gat R Hretentisi drthe dredBment of a
bacterial infectiondndngatieftcomprising the-administationdprsaickpatientof & pharmaceutially active
amount of acompann o KRR 2 B PRIIAESHIGAINLoacoeiahls ol ersol Besides, any
preferences indicated for the compounds of formula 1 (whether for the @ mpounds themselves, salts
thereof, composiienE EBITEIFE tHe eairhBiis skt mereof, uses of the compounds or salts
thereof, etc.) apply mutatis mutandis to compounds of formula ip, ICE, 'CEP, Ili and I. 20Moreover, the
compounds of fathaPaYagsats dbewséddordenttinicpumosesyergotemefaove pathidgeniemicrobes

and bacteria fropacsHgiCAIBIABRNS @F 10/MAKEA. 9, 98, B SRS J;_-%,SH&%E%’SGS’ the

compounds of formula | could be contained in a solution or in a spray formulation. e compounds
of formula | can B RATELLHEY i 48of GAHEE WA e BrasbhtiiRit25using the procedures
described ?(()areafter. PREPARATION OF COMPOUNDS OF FORMULA | Abbreviations:

The present list of pathogens is to be interpreted merely as examples and in no way as

limiting.

The compounds of fomula T according to this invention, or the pharmaceutically acceptable
salts thereof, may be used for the preparation of a medicament, and are suitable, for the

prevention or treatment of a bacterial infection.

15 As well as in humans, bacterial infections can also be treated psing compounds of
formulal (or pharmaceutically acceptable salts thereof) in other species like pigs,

ruminants, horses, dogs, cats and poultry.

The present invention also relates to pharmacologically acceptable salts and to

compositions and formulations of compounds of formula 1.

20 Any reference to a compound of formula I in this text {and notably in the embodiments
presented above) is to be understood as referring also to the salts {(and especially the

pharmaceutically acceptable salts) of such compounds, as appropriate and expedient.

A pharmaceutical composition according to the present invention contains at least one
compound of formula I (or a pharmaceutically acceptable salt thereof) as the active agent
25 and optionally carriers and/or diluents and/or adjuvants, and may also contain additional

known antibiotics.



WO 2010/067332PCT/1B2009/055689 -- The following abbreviations are used throughout he
specification and the examples: Acacetyl AcOHacetic acid AD-mix al,4-bis(dihydroquini Ophthalazine,

K3Fe(CN)6, KZ%%%%%%%ZOSM.ZLHO AD-mix 131,4-bis(dihydroquinicg%@%%ﬁ%@tg,
an

K.3Fe(CN)6, K2 0804.21120 AIIocaIIyIOX)l/(%arbonyI ag.aqueous octert-butoxycarbonyl
Cbzbenzyloxycarbohyl CCcolumn chromatography over silica get DCE1,2-dichloroethane

DCMdichloromethane 15Dn§\%% lisopro Iethglam'r!e DMAP44imethylamingpyridine
OMEL 2-cimeth iy TR VRN R e A B T RS SRR R e wsed s
medicaments, ¢.g. in the form of pharmaceutical compositions for enteral or parenteral

administration.

The production of the pharmaceutical compositions can be effected in a manner which will

5 be familiar to any person skilled in the art (see for example Remington, The Science and
Practice of Pharmacy, 21st Edition (2005), Part 5, “Pharmaceutical Manufacturing”
[published by Lippincott Williams & Wilkins]) by bringing the described compounds of
formula I or their pharmaceutically acceptable salts, optionally in combination with other
therapeutically valuable substances, into a galenical administration form together with

10 suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier materials and, if

desired, usual pharmaceutical adjuvants.

Another aspect of the invention concerns a method for the prevention or the treatment of a
bacterial infection in a patient comprising the administration to said patient of a
pharmaceutically active amount of a compound of formula I or a pharmaceutically

15 acceptable salt thereof,

Besides, any preferences indicated for the compounds of formula I (whether for the
compounds themselves, salts thereof, compositions containing the compounds or salts
thereof, uses of the compounds or salts thereof, etc.) apply mutatis mutandis to compounds

of formula Ipﬂ ICEa }Cgp, IH and {D-

20 Morcover, the compounds of formula T may also be used for cleaning purposes, e.g. to
remove pathogenic microbes and bactenia from surgical instruments or to make a room or
an area aseptic. For such purposes, the compounds of formula | could be contained in a

sofution or in a spray formulation.

The compounds of formula I can be manufactured m accordance with the present invention

[
h

using the procedures descnibed hereafier.

PREPARATION OF COMPOUNDS OF FORMULA 1

Abbreviations:



20EAethyl acetate EDC1-ethy1-34(3-dimethylarninopropy0 carbodiimide hydrochloride ESIElectron
Spray lonisation eq.equivalent etherdiethyl ether 25Etethyl EtOHethanol
Fmoc9-fluorenylmethoxycarbonyl 1-1ATUO-(7-azabenzotriazo|-1-y1)-N,N,@ 1 1hyluromutn
hcxafluorophosﬁﬁ{a}t%em?/ §"*Fexhexane Heptheptane HOBTl-hydroxybenzoEt?ﬁsa{z%ﬁ@&%ﬁMDSpotassium
hexarnethyldisibazide 5LCliquid chromatography LiFMDSlithium hexamethyldisilazide Mcmethyl

MeCNacetonitrile MeOHmethanol S
The following abbreviations are used throughout the specification and the examples:

Ac acetyl
AcOH acetic acid
AD-mix o 1,4-bis(dihydroquinine)phthalazine, KaFe(CN)g, K2CO; and
5 K050, 2H.0
AD-mix 8 1,4-bis(dihydroquinidine)phthalazine, KaFe(CN)g, K2CO; and
K50804.2H,0
Alloc allyloxycarbonyl
aq. acuUCous
10 Boc tert-butoxycarbonyl
Chz benzyloxycarbonyl
CC column chromatography over silica gel
DCE 1,2-dichloroethane
DCM dichloromethane
15 DIPEA N, N-diisopropylethylamine
DMAP 4-dimethylaminopyridine
DME 1,2-dimethoxyethane
DMEF N N-dimethylformamide
DMSO dimethylsulfoxide
20 EA ethyl acetate
EDC 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride
ESI Electron Spray lonisation
eq. equivalent
ether diethyl ether
25 Et ethyl
EtOH ethanol
Fmoc 9-fluorenylmethoxycarbonyl
HATU 0O-(7-azabenzotriazoi-1-y[-N, NN N'-tetramethyluronium

hexafluorophosphate



10 MSMass Spectroscopy Msmethanesulfonyl (mcsyl) n-BuLin.-butyl lithium org.organic

Pd/Cpalladium on carbon 15Pd/CaCO3palladium on calcium carbonate Pd(OH)2/Cpalladium

dihydroxide on carbon Phphenyl PYrpyridine racracemic 20 itroom temperature sat.saturated

TBAFtetrabutyIa%%%%?ﬂ)ﬁ? Héoride TBDMStert-butyldimethylsily1 TBDPSte?ggﬂWP&?ﬁH%?%%ISiIy1 25

TBMEtert-butylmethylether tButext-butyl T3Ppropylphdsphonic anhydride TEAtriethylamine

Tftrifluorometharéesulfonyl (yh
X

hexane
Hept heptane
HOBT 1-hydroxybenzotriazole
KHMDS potassium hexamethyldisitazide
5 LC tiquid chromatography
LiHMDS lithivm hexamethyldisilazide
Me methyl
MeCN acetonitrile
MeOL methanol
10 MS Mass Spectroscopy
Ms methanesulfonyl (mesyl)
n-Buli n-buty] lithium
org. organic
Pd/C palladium on carbon
15 Pd/CaCO4 patladium on calcium carbonate
Pd(OH)/C patladium dihydroxide on carbon
h phenyl
Pyr pyridine
rac racemic
20 ot room temperature
sat. saturated
TBAF tetrabutylammonium fluoride
TBDMS tert-butyldimethylsilyl
TBDPS tert-butyldiphenylsilyl
25  TBME tert-butylmethylether
tBu tert-butyl
T3P propylphosphonic anhydride
TEA tricthylamine

TF trifluoromethanesulfonyl {triflyl)



WO 2010/067332PCT/1B2009/055689 - 20 - TFAtrifluoroacetic acid Tl-IFtetrahydrofuran
Tspara-toluenesulfonyt General reaction techniques: 5General reaction technique 1 (reduction of a
ketone or an aldetB/de into an alcohol): The ketone or the aldehyde is reduc §§/21é99%51g98[§)n or
aluminium hydrié‘é r%géwgiéﬂg%gent such as LiBH4, NaBI-14 or LiA1H4 in a solvent such as TI-IF
between -20C and 40C. If deuterated alcohol derivafies are desired, NaBD4 or LiAID4 shall be used
as reducing agent, Further general methods to reduce carbonyl groups as well as asymmetric
reduction 10 melhdds have been cfé’gélﬂg’@aeﬁfé%%prehensive Organic Transformations. A guide to
Functional GrouprRreparations, 2ng:&ditiesfuRaC. Larock, Wiley-VC, New York, Chichester,
Weinheim, Brisbane, Singapore, Toronto (1999), Section alcohols and phenols, p. 1075-1087 and p.
1097-1110. Gengral reaction techrigife'@ {FaeiEH0E amination): 15The reaction between the amine
and the aldehyde or ketone is performed in a solvent system allowing the removal of the formed water
through physical or chemical means (e.g. distillation of the solvent-water azeotrope or presence of
drying agents sUEREEHER <$: Mg504 or Na2S04). Such solvent is typically toluene, Hex,
THF, DCM or DCE or a mixture of solvents such as DCE/MeOH. The reaction can be catalyzed by
traces of acid 20iustabiseAicn FHyhThesihissredoatelinielens veruddehvisirosuisimedéducing agent

(e.g. NaBFL, NaBHCN3, or NaB c)3 or through hydrogenation.over a noble metal catalyst such
as Pd/C. The redBfioH 8 ¢aHi eda%?@wgéﬁqu&ag%ha‘H@%:?fp%e%% ) Bl BE i bC. The
reaction can alsesble xairiigids obitiitlone lpdtlHi can alsoteysbrieriddbisnprotic ¥5lvendsi§lichias MeOH
or water in presgpce of 2 PISAINeRIRNE MRS ASTANGAIon (2004) 60,7899 7908 General

reaction technique 3 (amine denotection): The benzyl carbamates are deprotected. by hydrogenolysis
over a noble met&FEat AT @B P dIeTorhE BUE G GRS TERIBVeH e 48T EBIdRIBIEEuch as
HCI in an angy. salvgéntishaehecas:bEAJ@LTIA nedbopdiived in@ soliefitauthRCMs Theshllogagroup is

removed in Wop%%%/%7§§£E,C,3§/e},§%98%{0%ﬁ88&1%%; R. . Larock, Wiley-VC, New York,
Chichester, Weinheim, Brisbane, Singapore, Toronto (1999), Section alcohols and phenols,
p. 1075-1087 and p. 1097-1110.

15  The reaction between the amine and the aldehyde or ketone is performed in a solvent
system allowing the removal of the formed water through physical or chemical means (e.g.
distiliation of the solvent-water azeotrope or presence of drying agents such as molecular
sieves, MgSO; or NazS0y). Such solvent is typically toluene, Hex, THF, DCM or DCE or
a mixture of solvents such as DCE/MeOH. The reaction can be catalyzed by traces of acid

20 (usually AcOH). The intermediate imine is reduced with a suitablie reducing agent (e.g.
NaBH,, NaBHCN;, or NaBH(OA¢): or through hydrogenation over a noble metal catalyst
such as Pd/C. The reaction is carried out between -10°C and 110°C, preferably between
0°C and 60°C. The reaction can alse be carried out in one pot. It can also be performed in
protic solvents such as MeOH or water in presence of a picoline-borane complex

25 (Tetrahedron (2004), 60, 7899-7906).

The benzyl carbamates are deprotected by hydrogenolysis over a noble metal catalyst (e.g.
Pd/C). The Boc group is removed under acidic conditions such as HCI in an org. solvent

such as EA, or TFA neat or diluted in a solvent such DCM. The Alloc group is removed in



presence of tetrakis(triphenylphosphine)palladium(0) in presence of an allyl cation scavenger such as
morpholine, dimedone or tributyltin hydride between OC and 50C in a solvent such as THF. The
N-benzyl protected amines are deprotected by hydrogenolysis over a noble metal catalyst (e.g.
Pd(OH)2 on cha?@gémﬁll—gﬁ?fﬁzér general methods to remove 5 amine protec?ﬁleigFg%ggﬁ%gve been
described in Protecting Groups in Organic Synthesis",%%'d Ed (1999), 494-653; T.W. Greene, P.G.M.
Wuts (Publisher: John Wiley and Sons, Inc., New York). General reaction technique 4 (amide formatio
The carboxylic d¥iTafedltderin iR amiirie s arbayatiyERindiPpresendd ofaritb stiRfating
agent such as DESeRGRHQBhoIpB Rt Alltek dsrai oiNebuediiimydyile barbendtd; imddfy apeotic
solvent such as R Mefell oM PRWGED-ARGANCLASAC (308G, BR0F 1) fompLeheasive

Organic Synthesis, B.M. Trost, I. Fleming, EdS; Pergamon Press: New York (19 ﬁ%ﬁ p. 381).
Alternatively, thé earbBRYCEEH CaHd aethiidd by cBiivetdio A urts e eor aBpBAIY a8kl ehloride by
reaction withs oxalyind prettiarige-anihiony shlaride-neat ar in-sotvenidike I CMhatwveenL0,.and

-t60C. Further agtivati ents can E ound i_nct;i r@ﬁ nsive Organic Transibrmations. A guide to
Functional Grou% %Qa%ﬁbﬁ% §§g ' |t'|(§nr?73.c’ r'gvr%c ?Wé@-s ;'lé:%f\l:/l\'} %{:? a&ﬁligﬁrésé er;’
Weinheim, Brisbidgie YSigapore, Toronto (1999), Section nitrites, carboxylic acids and derivatives, p.
1941-1949. WO 2010/067332PCT/182009/055689 - 22 - General reaction technique 5 (amine

obtained by reacting the amine with altyl or benzyt chloroformatc or di tert-butyl dicarbonate in
presence of a bddé sadyas NAGHETER OMAR B ifizsfearrapkiliaies Pelprétatied 3tas
Yhenzyl derivativas./byngeagtion with benzythremddepogtlonde, injpresenceipfla-hasmisueiias
O o oruematiel,ly benpy ARINAINGS LG oblaed g [eductye.prafation
presence of bcnza de ydc (see above under General reaction technique 2 " Further strategies to
introduce other affltfe pestéctiFrigrodpshtmbersze i HeseeibedthasPrdiddtingoSroupsiniergaic
Synthesis, 3'd Eg:1998), p494-683, TN 1065eenecHGM) WutsndRublsheredebraWileysand Sons,
Inc., New York) General rg%ction technique 6 (oxidation of an aéc o!é'n(t]g a ketone Q{haldegxde): The
alcohols can be HaHeHT e ireHEI R o80T REBI &S IR das TSGR E%i dARSh under
Swern (see D. SwemdetathOngl Ghen: {49 78)n 430R480:124BR)YiDess:d altinaseco DB . Hwss and IC.

Martin, J . Org. %ﬁ%ti%%%tﬁ@m{‘@?@ﬁﬁ LEQYC%%(:P@BQ@{%F@H{&Q&/ |¢FBH§B‘?M¥)&§W@$B@%Q see
Synthesis (1994%7, 639-66) conditions, respectlve%I= Additional methods ¢can be foun

539-6 : n be found in
Comprehensive Pgéiﬂ’fefﬂﬁﬁgfbrﬁﬁaffgﬁg?%g%?&eﬁ ¥inctional Er8eH PYEfkrationsSBniEdition, R.
C. Larock, WileycYichdslew W oikc@hithebier, Begapoim TBrisbaneISingaporenfidronteri98a), Section
aldehydes and ketones, Qergv%g{}ég,’%{l%g}()@,gg_eral reaction technique 7 (alcohol activation);



The alcohol is reacted with MsCI, TfC1 or TsC1 in presence of a base such as TEA in a dry aprotic
solvent such as Pyr, THE or DCM between -30C and 50C. In the case of the triflatc or mesylate, Tf20
or Ms20 can also be used. These sulfonates can be reacted with sodium *}%ﬁ*ﬂﬁﬂ;’%ﬁ S p as Nal or
NaBr in MeCN of BMEBER#%en 40C and 120C 25 delivering the corresponding 10 ide dgerivatives.
Alternatively the corresponding bromides or chloridestan also be obtained by reaction of the
corresponding alcohol derivatives with PBr3 or PCI3 respectively. WO

2010/06733_2P@13@2@%@5@@%@%@-@@@ﬁ@F%ﬁQFggE}-i-on technique 8 (amine substitutionl The
alcohol, activateg giihey, 253 4.5 BAARAIA & Abditle Slallva (nee ahgRaHniRty fensi@higaction

technique 7"), is reacted with the'amine in presence of an organic base such as TEA or DEPEA in a
solvent such as 'DViEcHatibea0C iy 4vber BrereirpEpapmion thethods ! Fegaraitndf the
compounds of formacloTheacompeunds ofifamulaleandenmnansiadtured:by thebmptheesdgiven
pelow. by the MmeihoRs a0 LIS RAMPICS o v aNAIoasHs N ERURORIIUMeRel A condtions
may vary with thé partictlar reactants’or Solvents useé, Ut SUch conditions ¢an be 10determined by a
person skilled irsthie sty Foutine Bpinidatist stocddimes| e esspoands sifaadidoesh be
manufactured inageqrdansemish theppresentinventionbyia)sedusing theleorpaundsatfermula Il 11
wherein RI, R2, V,Y, Z and A are as defined in formula | 1 d PG ri%res%ntg, an 15aminq protecting
group such as CBZE8E or FBEFitr 458 aride TEagERt Uth BENdBYZA ornaBB4 (88 general
reaction techniqiectidherptectig gfoup PG Beipg:thevrémoved fBHoWRRY gettérabfedction
technique 3;or Greene, P.G.M. Wats (Publisher: John Wiley and Sons, Inc., New York).

The alcohols can be transformed into their corresponding ketones or aldehydes through
oxidation under Swern (sec D. Swern et al., J. Org. Chem. (1978), 43, 2480-2482),
Dess-Martin {see D.B. Dess and J.C. Martin, J. Org. Chem. (1983), 48, 4155) or Ley

15 (using tetrapropylammonium perruthenate, see Synthesis (1994), 7, 639-66) conditions,
respectively.  Additional methods can be found in  Comprehensive Organic
Transformations. A guide to Functional Group Preparations, 2nd Edition, R. C. Larock,
Wiley-VC; New York, Chichester, Weinheim, Brisbane, Singapore, Toronto (1999),
Section aldehiydes and ketones, p. 1234-1249.

20 General reaction technique 7 (alcohol activation);

The alcohol is reacted with MsCl, TfCl or TsCl in presence of a base such as TEA in a dry
aprotic solvent such as Pyr, THF or DCM between -30°C and 50°C. In the case of the
triflate or mesylate, Tf,0 or Ms;O can also be used. These sulfonates can be reacted with
sodium halogenide such as Nal or NaBr in MeCN or DMF between 40°C and 120°C
25 delivering the corresponding iodide derivatives. Alternatively the corresponding bromides
or chlorides can also be obtained by reaction of the corresponding alcohol derivatives with

PBr; or PCl; respectively.



WO 2010/067332PCT/032009/055689 - 24 - b) reacting the compounds of formula 11l 1l wherein R,
R2, R3, R4, V and W are as defined in formula | with the compounds of formula IV OHC IV wherein
A, Y and Z are as in formula | under reductive amination conditions (see 5general reaction technique
2), whereby, in thebAMEiAFcase wherein R5 or R6 is D and the other is HESHEREEA5AES performed
in the presence of NaBD4; or c) reacting the compounéls of formula Il as defined in section b) above
with the compounds of formula IVa IVa WO 2010/067332PCT/1B2009/055689 wherein A, Y and Z
are as in formula3cBFabE el BB SHkEgHE s ee general reaction technique 2), whereby,
in the particular case wherein each,of.125 and R6 is D, the reaction is performed in the presence of
NaBD4; or d)q;%egaggvc%%’ea Ccic;{r%f)%ﬁln S &f f(a)r’?ﬁ%oﬂ?t%sgaedfiﬁoé;ég ?n%&ﬁ%‘ﬁcgsg Q\J/Oev\ffvi e
5compounds of féipReNal eaction technique 77), is reacted with the amine in presence of an organic base

such ags TEA or DIPEA in a solvent such as DMF between 20°C and 119°C.

5 Qeneral preparation methods:

The compounds of formula I can be manufactured by the methods given below, by the
methods given in the examples or by analogous methods. Optimum reaction conditions
may vary with the particular reactants or solvents used, but such conditions can be

10 determined by a person skilled in the art by routine optimisation procedures.

The compounds of formula I can be manufactured in accordance with the present invention

by

a) reducing the compounds of formula I

O
DN \
A

i1

wherein R', R*, V, W, Y, Z and A are as defined in formula 1 and PG represents an
15 amino protecting group such as Cbz, Boc or Fmoc with a hydride reagent such as
LiAIH,, NaBH,4 or NaBDq (see general reaction technique 1), the protecting group PG”

being then removed following general reaction technique 3; or



O N!7. NA I/ V wherein Y, Z and A are as defined in formula | and L represents a halogen such as
chlorine, bromine or iodine or a group of the formula 0S021e wherein Rd represents tolyl or
trifluoromethyl, following general reaction technique 8; or e) reacting the anion obtained from a
compound of forlsﬁ@lg’{??(’g%%wherein IR', R2, V and W are as defined inoliTWRH & e&thpounds of
formula VIl VIl WO 2010/067332PCT/1132009/055689 - 26 - wherein Y, Z and A are as defined in
formula | and PGL1 is an amino protecting ?roup, whereby the anion is generated with a strong base
such as n-BuLi ik THEHRHESABR S ron& Hhd further reacted with the aldehyde of foiniula VII
between -78C and -20C, the protecting group PG1 being then removed following general reaction

technique 3; or O reacting the compounds of:%rmula VIII

V M

\ /
"\ /

—
w
o

O
I
|

. ,n||l|iNH2

) b (3 1841

111

wherein R, R?, R, R*, vV and W are as defined in formuia 1 with the compounds of

formuls IV
Z O,
N \
| >
OHG = z
v

wherein A, Y and 7 are as in formula I under reductive amination conditions (sec
5 gencral reaction technique 2), whereby, in the particular case whetein R’ or R® is D and

the other 15 H, the reaction is performed in the presence of NaBDy; or

c) reacting the compounds of formula HI as defined in section b) above with the

compounds of formula FVa

Va



VHI wherein It], R2, V, W, Y, Z and A are as defined in formula I, with hydrogen over a noble metal
catalyst such as Pd/C or with NaBH4 or HaBD4 over Pd2(dba)3; or reacting the anion generated from
a compound of formula IX Ix 10wherein R1, R2, V and W are as defined in formula | and U represents
a halogen such SOHOHIFEr chlorine, with an epoxide of formula X WO PCTAB0/055689
2010/067332PCT/1B2009/055689 - 27 - X whereiri"Y; Z and A are as in formula | and PG2
represents an amino protecting group such as Cbz, Boc or Fmoc, whereby the anion. is generated by
halogen metal exch¥HgEMwith h-BULFiA™ IAE BIRVEER 158 s AaturEse 2 THR PPBEHE BRI PG being
then removed followéng gesetihreabiiandcohnigue: 3. i5 Tepeainpounds ohfocmulat tivs ebiained
may, if desired, be ﬁ@@\@ﬁgg Jnta-their _@i%;mggl%Qg%pé%ﬁggogmgégt}%{naceuticalIy acceptable salts.
Besides, whenever the compounds of formula | are obtained in the form of mixtures of diastereomers,
the diastereomecﬁ can be sEgarated ugisn%fmfgtho sh own t%n%r&e.skilled in

reacting the compoun rrmia as de in section bj above with the
5 compounds of formula V
_ O\
/A
.

wherein Y, Z and A are as defined in formula [ and L. represents a halogen such as
chlorine, bromine or iodine or a group of the formula OSO,R" whercin R* represents

alkyl, tolyl or trifluoromethyl, following general reaction technique 8; or

e) reacting the anion obiained from a compound of formula VI

CH,
R N R?
R X
= o
A W
Vi
10 wherein R', R®, V and W are as defined in formula 1 with the compounds of
formula VIT
PG’ Ne—Y
wntHIN—CH, \ / (i
- A

z

Vil



the art, e.g. by HPLC over a chiral stationary phase such as a Regis Whelk-01(R,R) 10 (10 um)
column, a Daicel ChiralCel OD-H (5-10 pm) column, or a Daicel ChiralPak IA (10 urn) or AD-H (5 um)
column. Typical conditions of chiral HPLC are an isocratic mixture of eIuen}géA &Etg{l};lmi_r% yesence or
absence of an amhE SIP4 TEA or diethylamine) and eluent B (hexane), ST ATIOW rats of 0.8 to 150
mL/min. The mixtures of diasteromers may also be s’,éf)arated by an appropriate combination of silica
gel 15chromatography, HPLC and crystallization techniques. Preparation of the compounds of
formulae 11 to X: PYEp%iAtdorféfthe E5mbotitgd BrASEPHAbIHE COMPBURASSIFOPHREE L can be
prepared as describédrifvSthenen hereadterd mitBchemezlhdd, MehMs RZ3N ZnafdTAbheethe same
meaning as in formula.d-and RPGds a0 3ming RIQIEFURG GIOMBAYER ASCiALRAS RFPgsThe known

carboxylic acid derivative of formula I-1 (Eur. J. Org, Chem. (2003), 2418-27) can be transformed into
its corresponding Veednreh anflidd attstve seasn ithoxinn StRb X7sY mictPaTairs 1 Presite of a
coupling reagent suemagdd&Gr(general reaction technique 4). The Boc protecting group can be
removed (general reaction technique 3) and the resulting amine can be reacted with the aldehydes of
formula 1V (gengyal teactionteshpiaug; 2 rhhg fieg@mine in the intermediates of formula 1-3 can be
protected with the group PG following general reaction technique 5. The resulting intermediates of 10
formula 1-4 can be reacted with the anions gengrated by the reaction of the derivatives of formula VI
with a strong base such as n-BuLi in a solvent stich as THF between -30C and -100C, affording the
compounds of formula Il. WO 2010/067332PC 2009/055689 - 29 - Preparation of the compounds
offormula Ill The compounds of formula Ill cgri be obtained by deprotection ofthe.gorresponding
compounds of formula X1 gXI : z \

N

VI

wherein R', R%L, V, W, Y, 7Z and A are as defined in formula I, with hydrogen over a

noble metal catalyst such as Pd/C or with NaBH,4 or NaBD, over Pdy(dba)s; or

g) reacting the anion generated from a compound of formula IX

U
R N R?
\r SN \\
A W
IX
10 wherein RY, R%, V and W are as defined in formuia I and U represents a halogen such

as bromine or chlorine, with an epoxide of formula X



wherein PG' represents an amino protecting group such as Boo, Fmoc or Cbz using general 5reaction
technique 3. Preparation of the compounds of:Pt-multi IV The compounds of formula IV wherein A.is
CH2 or CH2CH2 can be prepared as described in the literature (see WO 02/056882, WO
2004/058144 and WO B8577671936). The compounds of formula IV wherein A FopleSants CD2CD2
can be made in analogy to the 10 compounds whereif' A is CH2CH2 using BrCD2CD2Br,
HOCD2CD20H and 1-ISCD2CD20H respectively. Preparation of the compounds offormula IVa The
compounds of formula IVa can be obtaineg-by-{educti of the estgys-devived from the aldehydes of

5 WO 2003/087098)

with LiA1D4 followed by reoxi§atjorrwit) Mn02. Prefjdbatidae i\ urids-gffarmula V The
compounds of formula V wheré&ifi L représents #S02R3 can be obtsined ¥ activ%tion of the
corresponding alcohol derivativés (L = OH) following general reaction techqique . The compounds of
formula V wherein L represents halogen can be obtained from the 20 formerfzc’/dfnpounds upon reaction
with a lithium, potassium or sodium halogenide WO 2010/067332PCT/032009/055689 - 30 - following
general reaction technique 7. The required alcohol deri¥atives (1, = OH and A= CH2 or A =
CH2C1-12) can be optain cording to knqwn proce e.g. WO 2004/058144) or by reduction of
tne corresponding AHCRUUL oMt BT o Ty RS SEHEked Ao et B AEE The
alcohol derivatives shkepeih. iBBODRER2vdmriche bbtaivedsrzanziiddgy torthesaforhrestioned
procedures using appropiRie devieraladJeaction materinle: Riepasation.ofthe sempaunds;of formula
VI The compounds of fo‘iwéﬂla VI wherejn V is CH, W is CH or wherein W is N and R2 is 11 can be

prepared as describ80%H tHE' REFARRETLAETRATDE2TEHE WO 2006/046552 and 10WO

2007/081597).
3" The compounds of formula I thus obtained may, if desired, be converted into their salts,

and notably into their pharmaceutically acceptable salts.

Besides, whenever the compounds of formula I are obtained in the form of mixtures of
diastereomers, the diastereomers can be separated using methods known to one skilled in
the art, e.g. by HPLC over a chiral stationary phase such as a Regis Whelk-G1(R,R)
10 (10 pm) colurmn, a Daicel ChiralCel OD-H (5-10 um) column, or a Daicel ChiralPak IA
(10 um) or AD-H (5 um) column. Typical conditions of chiral HPLC are an isocratic
mixture of eluent A (EtOH, in presence or absence of an amine such as TEA or
dicthylamine) and eluent B (hexane), at a flow rate of 0.8 to 150 mL/min. The mixtures of
diasteromers may also be scparated by an appropriatc combination of silica gel

15 chromatography, HPLC and crystallization technigues.

Preparation of the compounds of formula £

The compounds of formula 1T can be prepared as described in Scheme 1 hereafter.



The compounds of formula VI wherein V is CH. W is N and Ri is F can be prepared as described in
Scheme 2 hereafter. VI (W =N, R2 = F) Scheme 2 Accordingly, the known compounds of formula
11-1 (e.g. R' = QMe; WO 2008/009700) can be reacted with a strong bas - i lvent

S ' A58 L1 In a solven
such as THE betweah 36¢ 1 5and -100C, and the resulting anion is quenche Wji%t 9/methyl iodide. The
compounds of formula VI wherein V is N, W is CH and R2 is H or F are commercially available or can
be prepared as described in the literature (WO 2007/115947). Preparation of the compounds of

formula VII The compounds of formyla VIl can be prepgsed ag described m.3gheme 3 hereafter. WO

2010/067332PCT/&B?@@9/0556% ;OﬂyCO -2 Fﬁ.&.ll -Y,‘ARI-N:Y -N---Q--C3
! OHC z 0
O (@] v
) K - =Y,
¢ i Na= .
HN"BOG HN“Boc Ml‘:\
z
i=1 -2 -3
Meo\
N_w"
O
Q 1 2
R\EN ‘ Sy 124
?"N“PGO \V W/
Wi
o N > i
/ \\Y / ‘\Y
Z, .0 Z. O
A A
f-4 H
Scheme |

In Scheme 1, R, V, W, R%, Y, Z and A have the same meaning as in formula T and PGl s

an amino protecting group such as Cbz, Boc or Fmoc.

The known carboxylic acid derivative of formuta I-1 (Euwr. J. Org. Chem. {2003), 2418-27)

can be transformed into its corresponding Weinreb amide after reaction with N-methoxy-

5 methanamine in presence of a coupling reagent such as DCC (general reaction
technique 4). The Boc protecting group can be removed (general reaction technique 3) and

the resulting amine can be reacted with the aldehydes of formula TV (general reaction
technique 2). The frec amine in the intermediates of formula -3 can be protected with the
group PG’ following general reaction technique 5. The resulting intermediates of

10 formula 14 can be reacted with the anions generated by the reaction of the derivatives of
formula VI with a strong base such as n-Buli in a solvent such as THF between -30°C and

-100°C, affording the compounds of formuia I1.



%PGI- s'--c----13 N PG1 , A ZZ-A 11I-3VIlI Scheme 3 In Scheme 3, Y, Z and A have the same meaning
as in formula I and PG' is an amino protecting group such as Cbz or Boc. The known alcohol derivative
of formula IlI-1 (Fur. J. Org. Chem. (2003). 2418-27) can be deprotccted (gEgneraI reaction technique 3)
and reacted With‘?ﬁez%]f&%%i%es of formula TV 5 under reductive amination c%?{%%ﬁ%ﬂﬁg}fgg%eral reaction
technique 2). The amino group in intermediates of forMula 111-2 can then be protected (general
reaction technique 5) and the resulting intennediates of formula 111-3 can be oxidised into the
corresponding afd&raee o binsanpdr G endrariéation technique 6). Preparation of the compounds

offorntula VIl 10 The compounds of formula VIII can be prepared as described in Scheme 4 hereafter.
WO 2010/067332rCcrmBrodoashegola 3B can {gjobtained by deprotection of the corresponding

compounds of formula X1

R".
% N
\ / T3 54 o
W ché s NHPG
\ / é@
OH
RQ
X1

. 3 . . .
wherein PG’ represents an amino protecting group such as Boc, Fmoc or Cbz using general

5 reaction tecchnique 3.
Preparation of the compounds of formula IV

The compounds of formula IV wherein A is CH, or CH,CH; can be prepared as described
in the liferature (see WO 02/056882, WO 2004/058144 and WO 2007/071936). The
compounds of formula IV wherein A represents CD,CID; can be made in analogy to the

10 compounds wherein A is CHyCH, wsing BrCDwCDyBr, HOCD.CD;OH eand
HSCD2CDLOH respectively.

Preparation of the compounds of formula fVa

The compounds of formula TVa can be obtained by reduction of the esters derived from the
aldehvdes of formula TV (said csterg being prepared according to c.g. WO 2007/081397 or
15 WO 2003/087098) with LiAID, followed by reoxidation with MnO-.

Preparation of the compounds of formula ¥V

The compounds of formula V wherein L represents OSO;R” can be obtained by activation
of the corresponding alcohol derivatives (L = OH) following general reaction technique 7.
The compounds of formula V wherein L. represents halogen can be obtained from the

20 former compounds upon reaction with a lithium, potassium or sedium halogentde



Scheme 4 In Scheme 4,R2, V, W, Y, Z and A have the same meaning as in formula 1, PG2 is an
amino protecting group such as Cbz or Boc and R is 1-phenyl-1H-tetrazol-5-y1 or benzothi azo I-2-yl
Accordingly, the sulfones of formula 1V-2 (prepared according to WO 2006/032466‘2 and 5 the
aldehydes of formtIA T ¢4 be coupled in presence of a base such as 1EAMBE P MDS in a
solvent such as 1,2-dimethoxyetbane, DMF or toluené’as reviewed by Blakemore, P.R in J. Chem.
Soc., Perkin Trans. 1 (2002), 2563-2585. The (E)--alkene derivatives of formula 11-3 can be
deprotectcd (gefffai fesa &btk EMiitite S At te FoSUIEMY LS SPAMEOAHE (dacted With the
aldehydes of formalaHy underreductive Haaninatloncdnditient(genelaloeactinnddelnigue 2). The

free amines cannenhe profested. W, %%%gﬁ@ﬁ?@f\%l%@ NRAPOGES:: 23 adgengral rgaction

technique 5), affording the intermediates of formula 1V- e Intermediates can be transformed into
the correspondirfRjehifdlVcislititterisiasasiardathicnewitd KOUmBOT3lH piase nteBin A is
methanesulfonanndernn awaiezinatbylnprepanahmirxtreasdesgibedin Chem «Revp(kR94), 94,
2483. The chiral d%w!ﬁéngt%lf?rgf t?@]}f]orr}mtgll% 1Iq\/-5 can be transformed into the corresponding cyclic
carbonates by treatment either wit phd'sgene, diphosgenc or triphosgene in the presence of an
organic base such as TEA or Pyr, or with carbonyldimidazole in an inert solvent such as DCM or THE
at a temperaturd TSI RIS P8 4hef B6E 8P conveniently at a temperature ranging
between OC and 20C. These cyclic carbonates can then be converted into the compounds 10 of
formula VIII by rEfcvaItere Préteetng g rotperaRitddhelal &t aom betnitie 13)nh Rdsdarticular
case wherein PGz nepresemts &hissthediydrogenehsis qtdbermteomediates ohiormuts 4Vbdeads
directly to tma fowﬁgﬁ)&%ﬁg ompounds of formula I. Preparation of the compounds of formula IX
The compounds of formula jherein V is CH and W is CH or N are either commercially 15available
or can be obtainggl agesling i Wi 2008/093690 5 \MQ BORE/L 25974 RO 2006/032466,MNO
2005/019215 or WO _2004/058144. The compounds of formula IX wherein V is N, W is CH and Rl is
methoxy can bedStEPEE 38M9RE RS cheme 4a hereafter. H2N H2N Me

il
RL_N A~ F R MNOAF
\l = \l &
N "N
-1 VI(W=N,R?=F)
Scheme 2

Accordingly, the known compounds of formula 1-1 (e.g. R' = OMe;, WO 2008/009700)
can be reacted with a strong base such as #-Bull in a solvent such as THF between -30°C

15 and -100°C, and the resulting anion is quenched with methyl iodide.

The compounds of formula VI wherein V is N, W is CH and R” is H or F are commercially
available or can be prepared as described in the literature (WO 2007/115947).

Preparation of the compounds of formula VI

The compounds of formula VII can be prepared as described in Scheme 3 hereafter.



IVa-1lVa-2IX (R1 = OMe, V = N, W = CH) Scheme 4a Accordingly, the compounds of foimula 1X
wherein Vis N, W is CH and 1Z.1 is methoxy 20 can be obtained by reacting (for example)
3-chloro-4-fluoro-1,2-benzenediamine (CAS 132915-81-2; commercial) or
3-bromobenzene? L 2°GAKIHE (CAS 1575-36-6; commercial) with methyl gIVGXJERPREFesulting
compounds of formula V-2 can then be sequentially Tf€acted with POCI3 or POBr3 followed by NaOMe
in methanol, affording the compounds of formula IX wherein Vis N, W is CH, U is Cl or Br and Rl is
methoxy. WO 2010/067332PCT/1B2009/055689 - 34 - Preparation of the compounds offormula X
The compounds of formulg,X can be BFECpa dds é%scribed in %%heme 5 hereafter. c4t,10-

WAG2e-m\i-PG2 1 NCY{Z N,.y 00 vz
O . O

- ~

Hﬁ\B HN N=Y,
\_%
Zd’
1 -2
HO 0
o} 0
— % Nz Y B &-‘? N=Y
PG \ /¢ PG o
):\ \ / \
7" padh
Hi-3 Vi
Scheme 3

In Scheme 3, Y, Z and A have the same meaning as in formula 1 and PG' is an amino

protecting group such as Cbz or Boc.

The known alcohol denivative of formula 111-1 (Ewr. J. Org. Chem. (2003), 2418-27) can
be deprotected (general reaction technique 3) and reacted with the aldehydes of formula TV
5 under reductive amination conditions (general reaction technique 2). The amino group in
intermediates of formula 111-2 can then be protected (general reaction technique 5) and the
resulting mtermediates of formula 111-3 can be oxidised into the corresponding aldehydes

of formula Vii {general reaction technique 6).
Preparation of the compounds of formula VI

16 The compounds of formula VIII can be prepared as described in Scheme 4 hereafter.



L----AZ-A V-4X Scheme 5 WO 20101067332PCT/1B2009/055689 - 35 - In Scheme 5, Y, Z and A
have the same meaning as in formula I, PG' represents an amino protecting group such as Boc or Cbz .
and R3 represents alkyl, CFI or tolyl. The aldehydes of formula VII can be reacted with
methylenetrlphe g/ Hitane, affording the intermediate vinyl derivativeS ST 21 which can
be subjected to 5 cis- dlhydroxylatlon using AD-mix a.°fhe intermediate diol derivatives of formula V-2
can be monoprotectcd with a protecting group such as pivaloyl by reaction with pivaloyl chloride in
presence of a base such as TEA oR%@%s%g%dary aIcoE@I funcr{{pncan then be actlvated asa
e [ [ J

described in WO 20 032966.  The compounds of for Ia Nwherein one of 123 or R4 is D and
the other is H and PG3 is 15Boc can be prepared as describ 'q Scheme 6 hereafter. WO
2010/067332PCT/182009Y055689 - 36 -  XI R Iv-3
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Scheme 4

In Scheme 4, R', R*, V, W, Y, Z and A have the same meaning as in formula |, PG? is an
amino protecting group such as Cbz or Boc and R is 1-phenyl-1H-tetrazol-3-yl or

benzothiazoel-2-y1

Accordingly, the sulfones of formula IV-2 (prepared according to WO 2006/032466) and
5 the aldehydes of formula IV-1 can be coupled in presence of a base such as KIIMDS or
LiHMDS in a solvent such as 1,2-dimethoxyethane, DMF or toluene as reviewed by
Blakemore, P.R in J. Chem. Soc., Perkin Trans. 1 (2002), 2563-2585, The (E}-alkene
dertvatives of formula IV-3 can be deprotected (general reaction technigue 3) and the
resulting free amines can be reacted with the aldehydes of formula TV under reductive

10 amination conditions {general reaction technique 2). The free amines can then be protected



(R3=D, R4 =H, PG3 =Boc) Scheme 6In Scheme 6, RIl, R2, W and Z have the same meaning as
in formula I. The olefinic derivatives of formula IV-3 can be cis-dihydroxylatcd by treatment with
AD-mix 13 in presence of methanesulfonamide in a water/2-methyl-2-propanol mixture as described in
Chem. Rev. (1994 8%%99%6% The chiral cis-diols of formula VI-1 can be 5 #&ASRIANEE5 %0 the
con-esponding cyclic carbonates of formula VI-2 by tréatment either with phosgene, diphosgene or
triphosgene in the presence of an organic base such as TEA WO 2010/067332PCT/1B2009/055689 -
37 - or Pyr, or witK-EaiofardiftidagBisin an infrdrdhe siigraedpemadr fPrmiat Bidmpbesture
ranging betweenin#%BGcand 0%, taorekaRvenientyi adesmpamidrerangingihetwern:es and 20C.

These cyclic car?{ogg;tgst can béégnrl]fsf rmed either into thg}dcqtﬁ 0 ana og.ue,deri.vat/ives of formula XI
wherein le is D, 12155 H 3hd PG S BBc A XS Sh B Wit NABBAT briseh d& 5F e4talyEts such as

r'reaction
Pc12(dba)3 or intepthpaagiatoyues derigatiias) of fobanul&oK] (VAR4RIBIR2ISH TRE ibit! ahdiRBE 6s Hoc

after reaction with NaBH4 1§ 95@%@%&@&&@&@'}{%58@9%&%{#%&& 8)3i0"HoMal, Ryoragenation over a

noble metal catalyst such as Pd/C. The resulting alcohols derivatives can be oxydiZed into the
corresponding k&tBHE HEHYRRGER of RORIIE U1 RIS R APaITEsEe AR RFERIE B ssrashutther
reduced into the TR&orréspondingderivatyids: of:fofmiulanXihwhesBienR3:i8 By BINs & and RG1 is Boc
with NaBD4. Paricia erobodimets,of thednvensian-ars, deseribed in ihs iDlowing, Examples. which
serve to illustrate the invention in more detail without limiting its scope h any Wgy. XAMPLIES

between (°C and 20°C. These cyclic carbonates can then be converted into the compounds

10 of formula VII by removal of the protecting group PG” (general reaction technique 3). In
the particular case wherein PG” represents Cbz, the hydrogenolysis of the intermediates of

formula IV-5 leads directly to the formation of the compounds of formula I.
Preparation af the compounds of formula IX

The compounds of formula IX wherein V is CH and W is CH or N are either commercially
15 available or can be obtained according to WO 2008/003690, WO 2006/125974,
WO 2006/032466, WO 2003/019215 or WO 2004/058144.

The compounds of formula IX wherein V is N, W is CH and R! is methoxy can be

prepared as described in Scheme 4a hereafter.

U U U
i H i
HoN L R? Os N |2 MeO. N _R?
Q [ i L 1
HoN : N N

Wa-i Va-2 X
(R' = OMe, V = N, W = CH)

Scheme 44

Accordingly, the compounds of formula IX wherein V is N, W is CH and R' is methoxy

20 can be obtained by reacting (for cxample) 3-chloro-4-fluoro-1,2-benzenediamine (CAS
132915-81-2; commercial) or 3-bromobenzene-1,2-diamine (CAS 1575-36-6; commercial)
with methyl glyoxylate. The resulting compounds of formulia IV-2 can then be scquentially
reacted with POCl; or POBr; followed by NaOMe in methanol, affording the compounds
of formula IX wherein V is N, W is CI, U is Cl or Br and R' is methoxy.



15In the following section, unless stated otherwise, the "usual aq. work-up" means that after extraction
of the aq. layer with an appropriate solvent, the combined org. layers are washed with brine, dried over
Na2S04, filtered and concentrated to dryness. All temperatures are stated.in C. The co Spounds were
characterized byWIQ-ﬁf\%??@éo MHz) (Varian Oxford); or by 'H-NMR (400 I\XIS%%%%%) Gé?%dvance 400).
Chemical shifts 20 8 are given in ppm relative to the sdlvent used; multiplicities: s = singlet, d =
doublet, t - triplet, q = quadruplet, p = pentuplet, hex = hexct, hcp = heptct, m = rnultiplet, br. = broad,
coupling constaﬁif?l%{?é”{:fﬁ?é’ﬁ 1o K BMSATAVBITHHE €ompounds were characterized by LC-MS (Sciex
API1 2000 with Agilent 1100 Binary Pump with DAD and ELSD or an Agilent quadrupole MS 6140 with
Agilent 1200 Bindry PenprbADRERESH) Wy T st PEC Hiatds %fcgﬁw%iwﬂétﬁrca gel 60 F251).
Unless mentioned otherwise, the compounds were purified by chyopmatography on Silica gel 60A.
NH4014 as used for CGH5 . WO 2010/067332PC 55689 - 38 - Example I:
(1S)-1-((2S,5R)-5-[(2,3-dihy ro-[i@:ei;)ﬁg}op,3-e|pyridin-7-y|m thyl): pe2
aminol-tetrahydro-pyran-2-yll-2:{6- oxy-11,5naptithyridin-4-y Yethdpol: Toasolutionof<(tS)-
-42S,5R)-5-amino-tetrahydro-pyran-2-y1);2-(6-methoxy- [1,5]naphthyridlin-4k¢1)-ethanol(0.12 g;0.4
mmol;preparedaccordingto 5 WO 200$/032466) in MeOH (1.5 mL) and D¥ 6 mL) were added 3/k
molecular sieves (L2 g) and 2,3-dihydres dioxino[2,3-e]pyridine-7-carbalgefygde (0.07 g, 0.4 mmol,
prepared according to WO 02/056882). The mixture was stirred at 50C overnight: The reaction mixture
was cooled to 0C and NaBH4 {@.09 g, 2.2%‘??\m0|) was added. Theteaction ro‘%eeded for 1 h at this
temperature. The reaction mixture was diluted with 10 DCM-MeOH (9-1, 30 mL) and filtered. The solid
was washed with DCM (20 mL). The filtrate was washed with a sat. NaHCO3 solution (10 mL) and the
ag. layer was extracted three times by DCM-MeOH (3 x 10 mL). The org. layer was dried over
Na2S04, filtered and concefrated to dryness. The residue (gotiFied by CC (DCM-McOH 93-7
containing 0.7% aq. N1-140H) to afford the title compound as a white foam (0125 g, 1570% yield).

7 Hz, 1W; 8.21 (d, J 34 Hz; Pry; 7.99 (s, 1H); 7.50 (d, J = 4.4 Hz,
1H); 7.21 (d, J =9.1 Hz, 113); 6.33\(3, )i 4.51 (d, J = 6.4 Hz, LH); 4.30-434 (in, 2H); 4.24-4.28 (m,
2H); 3.99 (s, 3H); 3.96 (overlapped; 1H); 3.857(f1, TH); 3.68 (AB"systém, J = 14.4 Hz, A= 0.05 ppm,
2H); 3.42 (dd, J = 3.8, 12.9 Hz, | H);120 Q9 (ddd, .1=2.1, 3.9, 11.1 Hg, 1H), 2,96 (dd, J = 9.0, 12.9
Hz, 1H); 2.91 (t, J = 10.5 Hz, 1H); 2.42 (ove?/lapped in, 111); 2.07 (br. s, 1H); 1199 (m, 1H); 1.62 (m,
1H): 1.45 (m, 1H); 1.15 (m, 1H). MS (E :
(1S)-1-1(2S,5R)-5-[(6,7-dihydro-[ 1,4]dioxino[2;3-e]pyridazin- /
253-ylmethyl)-aminol-tetrahydrg-pyran-2- T—’i-(6-methoxy-11,5lVlaahthyridir?-Z@l)-

OCOtBu
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Scheme 5



ethanol: Startingfrom( /5)-14(2S,5R)-5-amino-tetrahydro-pyran-2-y1)-2-(6-methoxy-
[1,51naphthyridin-4-y1)-ethanol(0.1 g,0.33 mmol,preparedaccordingto WO 2006/032466) and
6,7-dihydro-[1,4}‘g,io§€i]r{{c))/ % 3,J;Zdpyridazine-3-carba|dchyde (0.06 g, 301 eq.; preﬁared9 cc_:grding to WO
2007/071936), ahd G e procedure of Example 1, the WO 2010/067332PCTI1H51100/055689 -
39 - title compound was obtained as a colourless oil“(f)s.008 g, 8% yield). The compound was purified
by CC (DCM-MeOH 93-7 coptaining 0,7% a%. NH40H), MS\éI(E% m/z)‘: % 4.3&M;-Hl for C231122N505
Example 32 (1,5)"f(F85R) 5@ 3- AP0 101 fi6KiHG]2 3" W?H'i?m-?-;%n{é ignts an amino
5aminopetrahydrospytiap2e8h tu24 3s fhuoro-6imethd By Stnaphtly fillimdnl)- ethanol: 3.1.
173R,65)-6-1(4K5R)-5-(311uord-6-methoxyll,5jnaphthyridin-4-y0-2-ox011"3jdioxolan-4-yildetrahydropy
ran-3-y1}-carbanti¢ déi8ettsoatyfesl énfe?@-érﬁ||éﬁﬁgﬁﬂ%tr&%f{(@tiwée.s%xzﬁeﬂylphosphomm
IR,2R)-2-(3-fluotaredngtiaxyntet@ediate vinyl derivatives of formula V-1 which can be subjected to

[1.5]naphthyridin-4-y1)-1,2-dihydroxy-gthylktetrahydro-pyran-3-y1l-carbamic acid ten-butyl ester (5.56
0, 1275 ot A S ABTe o WETSh  CE MR ot (FE AT LIS At PSR (6,13 ot
76.25 mrnol) anbetriphosgeere(l 89y 26188 arimp [y oTheudaetionvaixiube wastistirradbapitdoshme
temperature for 2o mip Andea-aal-JNabicO3soluten a9 wasSaddady theiwailayass were

decanted and the aq. layer was 15extracted with DCM (100 mL). The combined org. layers were
washed with brif&"dPe8EVEFNAL S IPHIRIR 4 SERE LoreeitPated Ty tryRels PR PRSIt Whs
co-evaporated tiuedwith doteiene te atforaghddiflecadionatebsawhit¥y dolicki{4:56:¢; ¥vdoagdeld). 1H
NMR (c16-RJVISQ) 8. 8,93.43 J = 0.9 Hz, 1H); 8.36 (d, J = 9.4 Hz, 1H); 7.31 (d, J = 9.4 Hz, 1H); 6.77
(d, J = 7.6 Hz, 1H); 6.32 (d, J = 5.6 Hz, 1H); 5.07 (dd, 20J = 3.2, 5,6 Hz, 11-1); 4.01 (s, 314); 3.93 (m,
1H); 3.54 (m, 1H); 3.35 (m, 1H); 3.08 (t, J = 10.5 Hz, 1H); 1.88 (m, 1H); 1.67 (m, 1H); 1.32-1.51 (m,

The compounds of formula XI wherein R* or R represents H can be prepared as described

in WO 2006/032466.

The compounds of formula XI wherein one of R® or R* is D and the other is H and PG’ is

15 Boc can be prepared as described in Scheme 6 hereafter,



MS (ESI, m/z): 464.0 [Mt-1-I] for C221426N107F. 3.ii.
{(BR,6S)-6-[(1S)-243-fluoro-6-tnethoxyd1,51naphthyridin-4-y0-1-hydrox
ethylltetrahydro-pyratz-3-A-carbainic acid teri-butyl ester: 25To a solution of the mtermedlate 3.1 (5.92
g, 12.77 mmol) i ﬁ}’ 9 WNEGH DT EA (120 mL) and MeOH (15 mL) was added 2698 P8(BF

(moisturized, 5.40 g). The reaction was stirred 5 h unéfer hydrogen atmosphere at 45C. After cooling to
rt, the catalyst was removed by filtration, washed with a mixture of EA-MeOH (9-1, 100 mL). The filtrate
was concentrated to dryness and the residue was chromatographed (EAO ept 4-1 to EA-MeOft WO
2010/067332PCT/1B2009/055689 - 40Hc9 -1) to afford first the fully redu @ompound (0.52 g), and

then the title compound as a Ilght ‘ séli g, 59% yield). MS (ES 4 mifz)«422.1 [MALLI] for
C211-128N304F. (IS)RI (7;(18 5R ynting -tetrahydro-pyr 2:N0-2. ' 16-methoxy-
5/11,5jnaphthyridis-z-y6=ethafiol: -s6 e HRErmediate BQ(S. 7 BAMRONNIT TFA (30mL)

was stirred at rt for 20 min. Aftgy.ck f'.' tratlon to kﬂryness the residue: (As partltlone between a sat.
NaHCO, solution (50 miL) and DCM{MeOH (9-1, 100 mL). The pH of the aq. layer was adjusted to 12
using 32% ag. NaOH. The ag. layer wa elxtracted five times with the same jpixture. 10The combined
org. layers were dried over Na2S0O4, fil ered and concentrateetto dryness to afford the title amine as
an off-white solid (1.92 If,. 79% yFland) NMR (d6-DMS@)8: 8.72 (d, J = 0.6 Hz, 1H); 8.25(d, J=9.1
Hz, 1H); 7.20 (d, J = 9.1 Hz, 1H 4.53 (d, J = 6.2 Hz, 1H); 4.01 (s, 31-1); 3.94 (m, 1H); 3.77 (ddd, J =

1.8,4.4,8.2 Hz, | H), 3.32 ( ped m, IH); 3.05-3.16 (m, 2H); 2.81 (t, J = 10.3 Hz, 151H); 2.53 (m,
1H); 1.89 (m, 1H); 1.43-1.682H)D1 32 (br. s, 2H); 1.12 (m, 1H). MS (ESI,|m/z): 322.2 [M+1-11] for
Ci6H20N304F. 3.iv. (IS) 1142S,5R)- y -|hydro 11,41dioxino[2,3-gpyridin-7-yhnethy0-ain

Ldnbilnaphthyridin-4-y1)-ethanol] Starting from the
intermediate 3.iii (0 50,155 mrﬁ?(?)l)!(and 25 dlhydds@ 20 [1,41dioxino[2,3-c]pyridine-7-carbaldehyde
(0.262 g, 1 eq.) and using the procedure of Example 1, the titte compound was obtained after
purification by two CC procedures (the product obtained after the first CC with DCM-MeOH 93-7
containing 0.7% ag. NH/OH as eRierit Beirg purified by a second CC with EA-MeOH 9-1, then
DCM-MeOH 9-1 containing 1% aq”&B46H as eluents) as a colourless oil (0.477 g, 65% yield). 25 1H
NMR (d6-DMSO0) 8: 8.72 (d. J - 0.6 Hz, 1H); 8.23 (d, 3 = 9.1 Hz, 1H); 7.99 (s, 1H); 7.19 (d, J = 9A Hz,
1H); 6.91 (s, 1H); 4.53 (d, J -7 §-B¥iz, IH); 4.30-4.34 (m, 2FHs 4.24-4.28 (m, 2H); l§NOBO(Q5 3H);
3.85-3.96 (m, 2H); 3.68 (AB syBtem, J = 14 4 Hz, A=0. 5 ppm, 2H) 3 32 (overla ed m, 1H);

; 1.99 (m, IH);

Scheme 6

In Scheme 6, R', R%, V, W and Z have the same meaning as in formula 1.

The olefinic derivatives of formula TV-3 can be cis-dibydroxylated by treatment with
AD-mix B in presence of methancsulfonamide in a water/2-methyi-2-propanol mixture as
described in Chem. Rev. (1994), 94, 2483. The chiral cis-diols of formula VI-1 can be
5  transformed into the corresponding cyclic carbonates of formula VI-2 by treatment either

with phosgene, diphosgene or triphosgene in the presence of an organic base such as TEA



301.18 (m, 1H). MS (ESI, m/z): 471.2 [M+F-17] for C24H22N405F. WO
2010/067332PCT/1132009/055689 -41 - Example 4:

(/S)-1-R2S,5R)-54(6, 7 dihydro-11,41dioxino[2,3-elpyridazin-3-ylmethyl)- amlnol tetrahgdro-pyran-z-yll-
2-(3-fluoro-6- me%ﬁ qJ)é“??aphthyrldln 4-y1)-ethanol: Startingfrom( /5)- 1 & 055689

)-5-amino- tetrahydro pyran -2-y1)-2-(6-uncthoxy- 5[1;81haphthyridin-4-y1I- ethanot(0.053 9,0.165
mmol;preparedaccordingto WO 2006/032466) and

6,7-dihydro-11,2dfokind 23 Te [y mnaidedifo A RS (W 2Blg tleds Helaftd décdtdihg to wo
2007/071936), ansjzsing<hagnratedusen ol EXampl&ni thetitlecampailing was:phtainedmssa white

foam (0.020 g, 2@%&@?'@%6 aezg@g“a%g&dc%% 9&@5@%?&%&9%&4@% ﬁé %tgqnéaagg@ 0. 7% aq

N11-140H). 10 H NMR DM
7.16 (s, 1H); 4. 5@@&}%& givayesiof prgleglh ‘51167(%1 &H); E 3“5 s éﬁa%ﬁwp E&)Bﬂc@@f{%fceﬁm 86 3 96
(m, 21-1); 383 (krtsy2kh: &%Q@N@J lﬁ‘]ﬂt@&ﬂiy@ﬂs Jich); 23.0636kG, (Mirdd 19, 2Bt derivdO3sHZ, 1H); 2.41
(overlapped m, 11-1 2. H); 1.48(m 20 1f1). 15MS
(ES!, m/z): 472% ‘%‘iz}ﬁl“f ‘(“E%iﬁ)éﬁ%w gt xarﬁ‘ée ??% st iRl Mt Wik B Ed
(JS)-1-{(2S,5R)- @E%@Q@ﬁ@y@h@ﬁﬂﬁ&@y@hﬂ@%@hﬁmﬁyﬁww a noble metal catalyst such as
(agl?((l):\l’ J[Geér)ag?l_/g @gﬁy r@ﬂegr(%&ﬂ-lfg @cﬁ%@?@n@@@@ﬂ?@@fﬁé&ﬁlﬁ%th%@cﬁrx%s&aondéng ketone

uoro oxy-quinolin vinyll-tetrahydro- r amlc
lo-butylcster. S0 HSRLTD DTl SHHEAI TIHHE & ATy B 1 o8 dB
prepared at¢ordimgetpinid 2008/126024) famd: (BRI68)16+( B2 phéhyR IHerd A6le5- Butf(msﬂmethyl)-
tetrahydro-pyrangggykcarbamie acid tert-butyl ester (10.32g, 24.36 mmol, prepared according to WO

2006/032466) in DME (104 mL) was cooled to -60C. A solution of LIHMDS (1/t/ in THF, 42 mL) was
added drop wise over 30 min. The reaction was stirred 25 | hour at this temperature before warming

slowly to rt. Wateg£RQiplh808 FA (30 mb hwsig.added.thedve laversiyare denapied eadithe ag.
layer was extracted twice with EA (2 x 100 mL). The combined org. layers were washed with brine

(100 mL), dried BU&F MG EHE Wﬁ%?ﬁr@t@(?%dawhgggowgr?gg%ﬁ%bfiﬁe 5§ Wi carried on without

further purification. The analytical data were obtained by trituration of a small portion of the crude 30in
diethyl ether. WO 2010/067332PCT/1132009/055689 - 42 - 'EI NMR (d6-DMS0) 8: 8.24 (d, J = 8.8

Hz, 1H); 7.83 (dEXIAMPLBS Hz, 1H); 7.35 (dd,

15 in the following section, unless stated otherwise, the “usual ag. work-up” means that afier
extraction of the ag. layer with an appropriate solvent, the combined org. layers are washed

with brine, dried over Na,S0,, filtered and concentrated io dryness.

All temperatures are stated in °C. The compounds were characterized by 'H-NMR (300
MHz) (Varian Oxford); or by "H-NMR (400 MHz) (Bruker Advance 400). Chemical shifts
20 dare given in ppm relative to the solvent used; multiplicities: 3 = singlet, d = doublet, t =
triplet, q = quadruplet, p = pentuplet, hex = hexet, hep = heptet, m = multiplet, br. = broad,
coupling constants are given in Hz. Alternatively the compounds were characterized by
LC-MS (Sciex APT 2000 with Agilent 1100 Binary Pump with DAD and ELSD or an
Agtient quadrupole MS 6140 with Agilent 1200 Binary Pamp, DAD and ELSD); by TLC
25  (TLC plates from Merck, Silica gel 60 Fus4). Unless mentioned otherwise, the compounds

were purified by chromatography on Silica gel 60A. NH4OH as used for CC 15 25% aq.



= 9.1, 10.3 Hz, IE1); 7.30 (dd, 1= 1.2, 16.7 Hz, 1H); 7.01 (d, J = 8.8 Hz, 1H); 6.90 (dd, .1= 5.6, 16.7 Hz,
1H) 6.79 (m, 1H); 3.99 (s, 3H), 3.84-3.99 (m, 2H); 3.37 (m, 1H); 3.08 (t, J = 10.5 Hz, 1H); 1.82-1.95 (m,
21-1); 1.42-1.54 (m, ZH) 1.38 (s, 9H). 5MS (ES1, m/z): 403.2 [M+Er ] for C221127N204F. 5.z
113R,6S)-6-1(1 ?F%?jﬁ Wﬁﬁoro 2-tnethoxy-quinolin-8-y04,2-dihydro.,q, eWﬂgfpﬁ?{W%yran 3-y1}-c
arbanlic acid tert-butyl ester: To a mixture of the interfiediate 51 (10.5g. 26 mmol) in

2-methyl-2-propanol (130 mL), water (130 mL) and EA (5 mL) were added successively, at rt,
methanesulfonafria@RE 5: g}fﬁblam?ﬁ?ﬁ}rﬁ*r%mg?fg ﬁ‘PBigﬁ ﬁ%‘(@g‘w‘ﬂrgs@ﬂ%ﬂibortlon -wise

to the reaction naixitueg-idineniweolpyess-weie separated:andsinepaa jayes-wap-exisacied with EA (2 x
150 mL). The combined org. layers were washed with brine, dried Over Na2504, filtered and

concentrated to ggyness. ;Bh%ﬁsidyfe W@%’)Dﬂ(@@d@%%@lﬁ@%ﬂam%%%nn afferehthedifle diol as
an off-white foa RT (é ﬁ? aﬁé’:{LSMS (ESL, m/z): 437.0 [M+1341 for C22H29N206F
((3R,652-6-1(4R 5 ?@%ﬁ HBFS- 3 hEtHsy qtg?n]cﬂlh’ 8- y%- %01, 3T ARG lan4igording  fo
-tetrahydro- pyraW@-Zli}%é&h‘éﬁﬁtladtﬂ%fﬁﬂt{bmeeMQd D(Stating)frome uatéerdnb%iméeéuia(&@\gsm 6 mm!)

and triphosgene i%% gﬁ@rtdw%gj mgéey%aﬁsgmld @H@' compaynd was
obtained as a white foam (7.0 073% eld Qé‘ m/z): 463.1 MrHl or C211- 127N207F 51y.
5l

{(3R,6S)-6- 1(1S?f?'f?‘(1’fe?'lﬁ8?81‘§”ihé?h‘5§® %%xvaétﬁ%ﬁ‘aﬁ?/&?dﬁﬁaﬁ% yilkarbantic
acid tert-butyl esterika armluﬂommfcthﬂcmtﬁrm{dtaie B4 0. 8000 &, 362mmab jinvEt0Hddb k) was

added 25 ammau OUNALS 9.8 4.2 29N 89 PO/ FRCOR 0,984 A0 FOIC, 4 004 0)
The reaction procee or 2 at rt. The catal stsp were removed by filt ratlon and concentrated in

vacua. Watér (15nth)\a8! ddded G tieddi %ﬁlj?’é wWas @i’l‘iﬁa‘éﬁéd’“ﬂ\%ﬁ@%@@@f@ 2 Phd Eombined
org. layer was drigthowersNa2s@4diltered adonesntrated @1dryness @eapesmseemwnﬁed by

gcié?&?sespztgc 1]55‘%?)%3’0%%&@?% (félr%m&%gggﬁ%fgbv{%e@%ﬁéso e 15(2%0 I%E‘(?j 7 (dd J=
6.2, 8.8 Hz, 1H)?r¥dzeoac¢mﬂt9d1 e zAvpEse. 9B8e(ded dug B4 zpwrifeds 188 (i, QIPQMIMQQH 33=76 2 Hz,

1H); 3.99 (s, 3frdomdaf@ng. 90 ¢Ma 2 HNEFRT 3R 230 Lodndduli®, RH) w282 (e To1O5 2z, 1H);
1.88 (m, 1H%; 1.§g%1.6qd()m, 2H); 1.36 (s, 914), 1.32 (m, 1H). 5MS (ES1, m/z): [M+111 for
C221-129N205F. Sr ¢
(1S)-1-02S,5R)-Biamifio cistiamidrodp yrah(2- Y1) -7 (A1 idros Z- mdthaty quiroliHg1 Dot ariol);

7.50 (d, J=4.4 Hz, 1H);, 7.21 (d, J=9.1 Hz, iH); 6.91 (s, 1H); 4.31 (d, =64 Hz, 1H),

4.30-4.34 (m, 2H);, 4.24-4.28 (m, 2H); 3.99 (s, 3H); 3.96 (overlapped m, 1H): 3.85 (m,

1H); 3.68 (AB system, J =144 Hz, A= 0.05 ppm, 2H); 3.42 (dd, J=3.8, 129 Hz, 1¥);
20 309 {ddd, J=2.1,3.9,11.1 Hz, 1H); 2.96 (dd, J =9.0, 12.9 Hz, 1H); 2.91 (t, J = 10.5 Hz,

1H); 2.42 (averlapped m, 11); 2.07 (br. s, 1H); 1.99 (m, 1H); 1.62 (m, 1H); 1.45 (m, 1H),

£.15 (m, TH).

MS (ESI, m/z): 453.0 [M+H"] for CaaHzN4Os.

Example 2: (J$)-1-{(28,5R)-5-{(6,7-dihydro-|1 4]diexino[2,3-c]pyridazin-
25 3-yimethyly-amino]-tetrahydre-pyran-2-yi}-2-{6-methoxy-{1,5|naphthyridin-4-yi)-

ethanol:

Starting from {15)-1-((25,5R)-5-amino-tetrahydro-pyran-2-yD)-2-(6-methoxy-
1,5 naphthyridin-4-yi)-ethanol {(0.1g, 033mmol, prepared  according to
WO 2006/032466) and 6,7-dihydro-{1,4]dioxino[2,3-clpyridazine-3-carbaldehyde (0.06 g,
30 1eq. prepared according to WO 2007/071936), and using the procedure of Example 1, the



Starting from the intermediate 5.iv (0.577g. 1.37 mmol) and using the procedure described in Example
1, the title amine was obtained as a beige foam (0.441 g. 100%yield). 10MS (ESL ni/z): 321.2 [M-rEl ]
for CI7TH2114203F. 5. vi. }
(15)-11(28,5R)-5112"3"diHroll, 41dioxino[2,3-dpyridin-7-ylinethyl)-antinojtetr &My dropyran-2-y1}-2-(7-fl
uoro-2-neethoxy-quinolin-811)-ethanol: Starting from the intermediate 5.v (0.15 g, 1.55 mmol) and
2,3-dihydro[1,4]clioxino[2,3-c]pyridine-7-carbaldehyde (0.078 g, 1 eg.) and using the procedure of 15
Example 1, the titlé COTHISYEh G RLL BBt et ziﬂlé’?’ﬂ&‘ﬁf?dhﬁ%ﬂg%)gnﬁg’ é’é“groTé&d?%B"&ﬂ‘é Bdduct
obtained after the:fifstdGC Wit DIGNEMEBDHE I3:chedmtei ANt 8q7%0-aGHNI-140H as eluent being purified
by a second CCM@"EEEIA‘MQ@@S][MQHW REM-MeQHh9-1 containing 1% aqg. NH4OH as eluents) as a
colourless oil (0.068 g, 31% yield). NMR (d6-Dl\/I§O) 8:8.20 (d, J =8.8 Hz, 1H); 7.99 (s, 1H); 7.76 (dd,
J=6.4,9.1 Hz, 20 1H); 7.25 (t, 3= 9.1 Hz, 1H); 6.95 (d, J = 8.8 Hz, 1H); 6.91 (s, 1H); 4.29-4.35 (m,
3H); 4.23-4.28 (#xahie307 A8} BHE. 3 8% {o (b itaippatt o I #1488 iy 1 B89 aBisiktem, J =
14.4 Hz, A =0.02,BR0.« &b il g&\ﬁ%ﬁ@@ﬁeﬁ{mﬂ&k})i-&&%«;ﬁe%§u(_aggakgj)m% Qith-4-71y10.3 Hz, 1H);
2.44 (overlapped m, 110; 1.95-2.10 (m, 2H); 1.61 (m, 11-1); 1.48 (m, 1H); 1.18 (m, 1H). 25MS (ES1,
m/z): 470.1 [M+I§F-E]3I%?EC25H2818305F. WO 2010/067332PCT/1B2009/055689 - 44 - Example 6:
(1S)-1-R2S,5R)-51(2,3-dihydro-4-oxa-I-thia-6-aza-naphthalen-7-ylmethyl)-aminoktetrahydro-pyran-2-y 1
}-2-(3-fluoro-6-meth %Pt /6Hp Rty ridiilast -awiaeol! 6 1 rinbthar@euifidié awid

2,3-dihydro-4-exa: hihia-fzazaephibalensfyiniethyl esien:d Ladsuspension.of
(2,3-dihydro-4-oxa-1-thia-6-aza-naphthalen-7-y1)-methanol (0.150 g, 0.8 mmol; prepared as described
in WO 2004/058144) imDCivk(ditd, cosletionn 0Cwert HUAROTER. (G228 ritom:6-meHiols2 eq.) and
MsClI (0-07ﬁ)m'—[IQS%MQI&%@-%Q;ZTEQJ&QQQth%Hﬁ%%%%W%M%ratUre- MsCl (0.013
mL, 0.16 mmol) was added after 30 min. A sat, NallCO3 solution (25_mL§an9 DC%(ZO m¢_ were
added. The two ‘48 14H&& Hete Hetatndd BRP B ORY taf i dRed Qver REZS, Hitéted and
concentrated to tinmess. Wihe zésid Ryw@s! purlficth By GOolD G -Mgliskere-3) &9 afforeh thentittle
compound as a yellawish, oih(0,210.9s 3%dieldk. MS(EShaua): 262:8 Mk | far GIHAANOAS2
6.11. (1S)-1-{(28,5R)-5-H2 3-dihyciro-4-exa-l-thia-6-aza-naphthalen-7-yIntethyl)-aminor .
15tetrahydro-pyﬁﬁh@%l}-@(@%lM-‘B{ﬁlﬁ‘étﬂaﬁyﬁﬂ%ﬁ%{bh‘fﬁfﬁid}ﬁﬁ%@ )a&thaborrar 0y Loltitfon of
intermediates 3.iie{@028:¢ »a:2 D avnolp@and intermediabe: 6 i) . G 5g 012 Svashed vich Diite, (d:dnl) was
e e st nTisch S8R RN e Mty was heaisd 10,806 overniohl, Fhe sphvant was

removed under reduced pressure and the residue wasfiltered through hydromat (pretreated with

a sat. NaHCO1 éiutmrgdmyon Heiinvetnee 1y aybfgsptidtne figratewid®oncentrated to
dryness and the mgsidue wasmurtisdsbyGE (BOM-MelH 1831 containing 9586 agNI7LaPH), to afford

the title compou?g Sl%l %zt.?ei%—el)fo%.n?’?(o(gfl% g,,}gg}tg%‘yi%?% 632 (d, J=356Hz, 1H);, 5.07 (dd,
200 J=3.2,56Hz, 1H);, 401 (s, 3H); 3.93 (m, 1H); 3.54 (m, 1H); 3.35 (m, 1H); 3.08 ,
J=10.5He, 1H); 1.88 {(m, 1H); 1.67 {m, 1H); 1.32-1.51 {(m, 2H); 1.36 (s, 9H).
MS (ESI, m/z): 464.0 [M+H'] for CoHasNLOAF.

3.0 {(3R,68)-6-[{15)-2-(3-fluoro-G-methoxy-{ 1, 5 [ naphthyridin-4-yi)- | -hvdroxy-ethyi] -

tetrakydro-pyran-3-vi}-carbamic acid tert-butyl ester:

25  To a solution of the intermediate 3. (5.92 g, 12.77 mmol} in a solution of EA (120 mL)
and MeQH (15 mL} was added 20% Pd(OH)/C (moisturized, 5.40 g). The reaction was
stirred 5 h under hydrogen atmosphere at 45°C. After cooling to rt, the catalyst was
removed by filtration, washed with a mixture of EA-MeOH (9-1, 100 mL). The filtrate was
concentrated to dryness and the residue was chromatographed (EA-Hept 4-1 to EA-MeOH



NMR (d6-DMSO0) 8: 8.72 (d, J = 0.6Hz, 1H); 8.25 (d, J = 9.1 Hz, IH); 7.92 (s, 1H); 7.19 (d, J = 9.1 Hz,
1H); 7.13 (s, 1H); 4.53 (d, J = 5.9 Hz, 1H); 4.33-4.37 (m, 2H); 4.00 (s, 2531-1); 3.84-3.97 (n, 2H); 3.68
(AB system, J = 14 4 Hz A = 0.05 ppm, 2H); 3.31 (overlapped m, 1H); 3.22-3.26 %‘n 21-0; 3.06-3.16
(n, 2H): 2.90 (t, POPEBUP5A Hy: 2.43 (overlapped tin, 111); 1.96-2.08 (m, SEH EBE/IRH): 1.48 (m,
1H); 1.19 (m, 1H). MS (ESI, in/z): 487.3 [M+H1] for C3%1-127N404ES. WO
2010/067332PCT/1B2009/055689 - 45 - Exa

(1S)-1-{(2S 5R)-5-(2'3 tfﬁqgfa?mﬂaﬁ(&ﬂiw'ﬁ%t@%ea%ﬁma%g> and then the title compound as 4
7-ylmethy1)- amlh@i}itgtdsﬁbmd:ro%pﬁrgrﬁ%ﬂe@(Y -fluoro-2-metboxy-quinolin-8-y1)- ethanol: Starting from
intermediate 5. vl(% ggg 8@5 |pote;im%d|ﬁt%§3| (0.065 g, 5 0.25 mmol) the title compound
was obtained as a belge foam (0.0 O g, 5/0 purlfy) *fhe crude reaction mixture was purified by CC

0 | +
e oA oINS 0% B b A s s - R

(15)-2-(3- 11@0rq569ﬂmeﬂf¥d&yﬂ{flﬁfﬁﬂfé2mmayﬂhln 4=y1)-1-{(2S,5R)-5-1(3-0xa-
101-thia-5-aza-indan-6- ylmethyl) -aminol-tetrahydro-pyran- {g/ll -ethanol: 8.i. Alethanesullimic acid

3-oxa-1-thia-5-a2as it 6528 tATIELREs: 3 Sttt FlorB Ok 1HAi A8 ML hiab ahredyd Fnfdthanol
(prepared as desorihed AtdNEOr2 044450 @;Rib6 mamebyiithe ditlecmesylade: W&Siomalned as a

le oil (0. 468 9, (; e I =X @ 65t ;NMFg(d DA 0)6807
(s, TH), 754 (5 1% B i B Py Bt DA

C8149N0452. 8.1 (Lfs)gz?z% 2 fido @ﬁ]tgm fisy was extracted five times with the samc mixturc
naphilayridiry4- y&&é@&ﬁ&)&g(&wamm&maem@s& ﬁm@hm@@&mmiﬁf@hmwgaa-2-)20-eth
anot: Starting fro%tt&q medlate 3.1ii gpwq1 q1§Z§ nd t intermediate 8.i (0.061 g, 20 0.25

mmol), the title compound v(\:/aaignéwo tained as 5 e|g foa‘h’\ b% , 25% yield) using the procedure of

Example 6, step 'BLilNFie GBSt fixtdrd whs E)i}nfié@ b¥. bdf(DDM?-IL/IéﬂI -Hg7 7328ofwtaining
0.3% ay. NI-140ki).¢1 1M {dG-BMJ0) 8 8273.(dy T Q.61 Hz, 15, 8:2R (A 78,1442 1k 7.97 (s,
1H); I=18,44, 82 Hz, 1H); 3.32 (overlapped m, 1H); 3.05-3.16 (m, 2H); 2.81 (t, = 10.3 Hz,
15 1H); 2.53 (m, TH); 1.89 (m. 1H); 1.43-1.68 (m, 2H); 1.32 (br. s, 2H); 1.12 (m, TH).
MS (EST, m/z): 322.2 [M+H"] for C16Ha0N;04F.

J.iv. (I8)-1-{{28,5R)-3-[(2,3-dihydro-[1,4]dioxino[2,3-c]pyridin-7-vimethyl)-amino]-
tetrahydro-pyran-2-yi}-2-(3-fluoro-6-methoxy-{ 1,5 Jnaphthyridin-4-vij-ethanol.

Starting  from the intermediate 3.ii  (0.5¢,  1.55mmol}) and 2,3-dihydro-

20 [l4]dioxino{2.3-c]pyridine-7-carbaldehyde (0.262 g, 1eq.) and using the procedure of
Example 1, the title compound was obtained after purification by two CC procedures (the
product obtained after the first CC with DCM-MeCGH 93-7 containing 0.7% aq. NH4OH as
cluent being purified by a second CC with EA-MeOH 9-1, then DCM-MeOH 9-1
containing 1% aq. NH;OH as eluents) as a colourless oil (0.477 g, 65% yield).

25 'H NMR (d6-DMSO) 8: 8.72 (d, J=0.6 Hz, 1H); 8.23 (d, J=9.1 Hz, 1H); 7.9 (s, 1H);
7.19 (d, 1=9.1Hz, 1H); 6.91 (s, 1H); 4.53 (d, J=6.2 Hz, 1H); 4.30-4.34 (m, 2H),
4.24-428 (m, 2H); 4.00 (s, 3H);, 3.85.3.96 (m, 2H); 3.68 {(AB system, J= 144 Hz,
A=0.05 ppm, 2H), 3.32 (overlapped m, 1H); 3.07-3.16 (m, 2H); 2.90 (t, ] = 10.3 Hz, 1H);
2.43 (overlapped m, 1H); 2.16 (br. s, 1H); 1.99 (m, 1H); 1.65 (m, 1H); 1.47 (m, 1H),

30 B18(m, 1H).

MS (ESI, m/z): 471.2 [M+H ] for CasHp9N4OsF.



7.41 (s, 1W; 7.20 (d, J = 9.1 Hz, 1H); 5.80 (s, 2H); 4.55 (d, J = 6.2 Hz, 1H); 4.00 (s, 3H); 25 3.84-3.98
(m, 21-1); 3.71 (AB system, J = 14.4 Hz, A = 0.05 ppm, 2H); 3.31 (overlapped m, 1H); 3.06-3.16 (m,
2H); 2.90 (t, J = 10.5 Hz, 1H); 2.43 (overlapped m, 1H); 2.11 (m, 1H); 2.01?%\n7 lrslzz&)%égf)(s(s»m' 1H): 1.48
(m, 11-1); 1.20 (% 1YRECESI. miz): 487.3 [MI-Hi for C241-127N404F5. "W =0
2010/067332PCT/1321109/055689 - 46 - Example 9

(LS)-2-(7-fluoro-2-methoxy-quinolin-8- 1)-1-1(28,5%.5-1 3-oxa-1-thia5-aza-indan-6-ylmethyl)-aminok
tetrahydro-pyrar@’é“’:m@éfhéqﬁ&ls{ﬁﬁi%&ﬁéﬁﬁ??ﬁfié'F’ ik 89 U8s 61288 Wimol) and intermediate
8.i (0.065 g, 0.285mmbill); thexilleccampbund mas obitdiibdas e beigthopil L0351y 88ht yield). The
5crude reactiongyﬁggggaw&s purified by CC (DCM-Me011 97-3 containing 0.3% ag. N1-140H). MS (ES
|, m/z): 472.4 [H] for C25HZ8N304FS. Example 10: (15)-1- {(2S95R)-51(3 ,4-41
ihydro-2H-pyrang[2,3-0 pyridin-6-ylmethy))- e ] ,
aminoktetrahyd B L f)%%n-z-yl%?(&ﬂucg}(l)%éz-Fﬁé?ﬁ‘f%%ﬁ“f%Tﬁ‘éﬁtﬁatmdﬁ%"iwzﬁ%ﬁﬁyiE&é(t%glﬁ%]l?}%. 1.
6-chloromethy1{3, 3ludibiyitlyo 2Hépyivetionts, 3-60 p§idine 0Startimgofromprepared  according 1o

(3,4-dihydro-2H-pyyapgiA&&eyridingryl)-gethanab(prepased as dessribed i We2A4/e8144; 0.7
g, 4.27 mmol), the title chloride was gbtained as a brown ; Iidé06§f0r5 , 26% yield) usin th%a
procedure deschb&dlit EXEIMAEE ety B BariAgH ezf%cP (e ﬁg ﬁ??é%%/lgﬁoﬁ t&adtiony
subsequent chlctidenfibrrhationitocloplace). wakMRECD @14 }8it8 banis(A43Y; &.38{s;idH): ThéO0 (s, 214);

4.21-4.25 (M, 2H); 206282 [Meeltby B8R 027 containing 0.7% aq. NH,OH).
10 'H NMR (d6-DMSQ) §: 8.72 (s, 1H); 8.25 (d, J=9.1 Hz, 1H); 7.19 (d, J = 9.1 Hz, 1H};
7.16 (s, 1H); 4.53 (d, J = 6.2 Hz, 1H); 4.46-4.51 (m, 2H); 4.35-4.40 (m, ZH); 4.00 (s, 3H),
3.86-3.96 (m, 2H); 3.83 (br. 5, 2H); 3.31 (overlapped m, TH); 3.06-3.16 {m, 2H), 2.91 (1,
J=10.3 Hz, 1H); 2.41 (overlapped m, 1H); 2.21 (br. s, 1H); 2.01 (m, 1H); 1.65 (m, 1H),
1.48 (m, 1H); 1.20 (m, 1H).
15 MS(ESL m/z): 472.2 [M+H] for CosHsNsOsF.

Example 5: {(78)-1-{(28,5R)-5-[(2,3-dihydro-{1,4]dioxine{Z,3-c]pyridin-7-ylmethyl)-

aming]-tetrabhydro-pyran-2-vi}-2-(7-fluero-2-methoxy-quinolin-§-yi)-ethanokh

5.4 (E)-{(3R.68)-6-[2-(7-fluoro-2-methoxy-quinolin-8-yl)-vinyi]-tetrahvdro-pyran-3-yi}-

carbamic acid tert-butvl ester:

20 A mixture of 7-fluore-2-methoxy-quinoling-8-carbaldehyde (5 g, 24.36 mmol; prepared
according to WO 2008/126024) and (3R,685)-[6-(1-phenyl-1 H-tefrazole-5-sulfonylmethyl)-
tetrahydro-pyran-3-yl]-carbamic acid sers-butyl ester (10.32 g, 24.36 mmol, prepared
according to WO 2006/032466) in DME (104 mL) was cooled to -60°C. A solution of
LiHMDS (144 in THF, 42 mL) was added drop wise over 30 min. The reaction was stirred

25 1 hour at this temperature before warming slowly to rt. Water (80 mL) and EA (80 mL)
were added. The two layers were decanted and the aq. layer was extracted twice with EA
(2 x 100 mL). The combined org. layers were washed with brine (100 mL), dried over
MgSO04 and concentrated to dryness. The residue (10.5 g) was carried on without further
purification. The analytical data were obtained by trituration of a small portion of the crude

30 in diethyl ether.



MS (ESI, raiz): 1842.4 [MTH'] for C91(110NOCI. (15)-1-1(2S,5R)-5-1-
(3,4-dihydro-2H-pyranol-2,3-61 pyriciin-6-ylmethyl)-aminor
20tetrahydro-pyran-2-y1)-2-(3fluoro-6-methoxy-11,51naphthyridin-4-y1)-ethanol: Starting from
intermediate 3.iii‘7(86' ﬁé,ﬁ@. mmol) and intermediate 10.1 (0.050 g, 0.27 %ﬂ&%"%@sﬁ?% compound
was obtained as a beige foam (0.015 g, 13% vyield) u”ﬁ?n“g the procedure of Example 6, step 6.ii. The
crude reaction mixture was purified by CC (DCM-MeOH 97-3 containing 0.3% ag. NH4OH). 25NMR
(d6-DMS0) 8: 8. 72 X¥ A £46:8M50) fry B 8061475 2 Y2 HP: 71, #idd ngiﬁ‘),l ool 3594 Hz, 1H);
7.08 (s, IH); 4.55 £y .9"16.2 Hiz, 181 ) % X234 1(m),13 114); 410019347 3.86-8.991n,624)(.70 (AB
system = 14.4 Hz, tS, = ppm, : 3.32.(overl :+3.06:3.1 2H)..2.91 (t, J = 10.3
Hz, 1H); 2.69-2.75 %?ﬁ’, %?@@%péﬁ&%‘, ,if;‘f@ﬁg?%g%ﬁw ; 1?65%%“‘,’?%2’; ?‘L‘?”E;&(m, 1H);
1.18 (m, 1H). 30MS §EST, Mifz)! 889.0YMT R Tol-C2550ONABIR 3 OH).

2010/067332PClk 433009/035689 4T 1 Examnlenid;r.
(JS)-I-1(2S,5R)-5-[(6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalen-3-ylmethyl)-aminektetrahydra-pyran-

2-y1}-2-(3-fluo ros6; H}ﬁtﬁ %’&X‘%ﬁ %Q@S%*ﬂ)’-%iﬂb”ﬁ?%é?ﬁ%?d@% ndih —%3? ll}',’[@ﬁ'ﬁdrﬂ:@f—eth vi]-

6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalene-3-carbaldchydc (0:502 g, 580% purity, 2.2 mmol) in
MeOH (15 mL), WAHREHYa 43 ks 4aeH At isedi4ty €9'906 g, 2.2 mmol, 1 eq.). The mixture was
stirred at 45C for.5 mm. The sglution was let under stirting at rt for,3 h.. The mixtur cooled to 0C
2nd NAB1-14 (0350 B Lol TS oo M (S ALY e A A S g B oroceeded

for 1 h at the saneterhperaturad Thd Tedetiverovds ofimedswithDE N (1obasey angraide NaMC O3 (30
ril). The 3@ twolayers\yere drcantediand theipd- layes was sxdraciedignesswith RCMaMepH (9-1, 50

mlO. The combined org, layers were washed with brine, dried over Na2SO04, filtered and concentrated

to dryness. The TE&ite Ws BFifREBy EE (5N fMcEN 618 8ntaNTihg' 132X 48D {'afford a

white foam. The(3alisiowes rdtry statltded! inrhot2¢propanoktehgilevtive titte.cdrepourd Bis.aGvhite solid

(0.43 0). 1511 NVIEL(AEPVSONS: 812 k) B2RL0 5.0 L HEHEDCERBds, It 190, 0= 0.1
H); 3.85-3.96 (m, 2H); 3.81

Hz, 1H); 4.51-4.59 %m, 3H);_4.0Q%S, 3 .8E : 1(br. s, 2H); 3.24-3.35 (m, 3H);
3.05-3.16 (m, 2K 256 fhe tlexhosas3n ofihwbita Soas EHABPEUTMY); 2.21 (br. s, 1H); 2.01 (m, 1H);
1.65 (m, 1H} 1.485(mMSL Ink): 133& (M- HH)MS (ESLmEz): 488.7 [M+1-11 for C23H26N504FS.
20Example 12: (1S)-1-R2S,5R)-5-1(2,3-dihydro-11,41dioxino12,3-Opyridin-7-ylmethyl)-
amirml-tetrahyd r.@n@yym,%yﬁﬁaé@sﬁ?@t%}m@mw%measﬁzu;mvﬁswg):@m%qql;ejaiﬂfmm

n

2-chloro-6-fluoro-3-methoxy-quinoxaline-5-carbaldehyde:
4-)&']—terra?1y .rg—pyran—‘ -yl}- .ar%amz'c acid )t/ert-bulyl ester:

Starting from intermediate 3.ii (9.0 g 20.6 mml) and triphosgene (3.06 g) and using the

procedure of Example 3, step 3.1, the title compound was obtained as a white foam (7.0 g,
20 73% vield).

MS (ESI, m/z): 463.1 [M+H] for Cy3Hy/NO-F.

5.0v. {(3R,68)-6-[(18)-2-(7-fluoro-Z-methoxy-quinolin-8-ylj-1-hydroxy-ethyl] -tetrahydro-

pyran-3-vi}-carbamic acid tert-butyl ester:

To a solution of the intermediate 5.1ii (0.86 g, 1.86 mmol) in EtOH (16 mL) was added
25  ammonium formate (0.56 ¢, 9.29 mmol) 5% Pd/CaCO; (0.08 g) and 10% Pd/C (0.004 g).

The reaction proceeded for 2h at rf. The catalysts were removed by filtration, and

concentrated in vecuo. Water (15 mL) was added and the muxture was extracted with EA

(2 x 10 mL}. The combined org. layer was dried over Na, SOy, filtered and concentrated to

dryness. The residue was purified by CC (EA-Hept 1-2 to 1-1) to afford the title compound
30 as awhite foam (0.380 g, 74% yield).



To a solution of DIPA (22.3 mL) in THE (150 mL) was added at -20C, n-BuLi (2.3M, 63.7 InL, 159
mmol). The mixture was stirred at -20C for 10 min. After cooling to -78C, 25 a solution of

2-chIoro-6-fluoro-3-me{}k{1}o_fx équinoxaline (27.1 g, 127.4 mmol) in THF (1OOP + %499 3_Ii.ﬁggnse) was
added over 40 it “HHEtEd8ish mixture was stirred at -78C for 40 min. DME (?g m 43 was added

keeping the internal temperature below -70C. The rédttion proceeded 20 min. AcOH (15 mL) was
added. Once the mixture had warmed up to rt, 3M HO (180 mL) and EA éSOO mL) were added. The

mixture was furtheMaftbtetP 304FtH @&@O@i’njilf)%hfﬂzt @EI@JJI&%&W e obtiindd THed tho layers
were separated and the-agjayes wa g extraated withe BA (3, X BRG B1L)d, Thesargilayey, was washed

wice with WO 20101087320 CT/3L2000108568:42 31,2 NAHCOR (200 ) g e (200

mL), dried over It concenfrated to dryness. ude product was triturated with an
ether-EA mixturé-§4.{m. 250 tt5; WadhedWith Eitie PP« 286 it jPand dried under high vacuum to
afford the titie algghyde as.8 beige 5eid(28 g A6 yield) 5SH NMR (d6-DMSO0) 8: 10.96 (dd, J = 0.9,
1.5 Hz, 1H), 8.29 (dd, J = 5.6, 9.4 Hz, 1H), 7.67 (ddd, J - 0.6, 9.1, 10.5 Hz, 11-1), 4.17 (s, 3H). 12.0.

6-fluoro-3-methaxy- Hs"ﬁﬁ%ﬂ@,@}éﬁ.@%ﬁ%'zﬁ%%%éleﬁ-}%%ﬁﬂ—i,@ztﬁ.?l&}l(%?’oggm.%zﬁo@mﬁﬁ)(}ﬁﬁs_SUSpended in
THF (750 mL) and TEA (26.6 mL) was added. The resulting clear solution was treated with 10% Pd/C

(5 g) and stirred%uritigt @0/ hydrogen atmosphere for 75 min. The reaction mixture was filtered through
o) T o) RS RSRIRS NS PR T TR e R AR wiliba (2 X 200

mL). The combined org. layers were dried over | 04, filtered and concentrated to dryness. The
residue was triturdtseinlethdredid trensotitis-ienediretdgistians @ritd end8r higiNacuum to afford

the title compound assa beige alid| (466 goB8dXyisld), 15SNMR (d6-DMS0) 5: 11.15 (dd, J=0.6, 1.5
Hz, 1H); 8.24 (dd, J = 5.6, 9.4 Hz, 1H); 7.38 (ddd, J = 0.6, 9.4, 10 Hz, 1H); 4.14 (s, 3H). 12.0.

(1,3)-1-1(2S,5R)-Hraingo-tetabydso-pyr a2l 72 Gilo A,sm%?%%ﬂ InexRlinaRyRsethanol:
Starting from int)g?rzne'g?gte%&iﬁh. éiogp , 1I4i64 rr%mﬁand 3R,6 -[6-(1-ghen3ZI-) 20 F

1H-tetrazole-5-SGlt6RAFBTYItetraty YO pyransd L a4 BYHiE B& 6 Fepttbutyl ester (6.20 g, 14.64

mmol, prepared according to W ,2006%/03.2 ,6_@), tgwe tité %n,ine was obtained as a white solid (1.53 g,
4.76 mmol) usinsgasf%a%en%%ﬁy tr%pré%g ucr(ggtof Exam ﬁé Sf”Step's 5,1 Jaia coupling, 58% yield, MS

(EST rn/z): 404.B fNirexipebt.Solpyripenizouimidahads. i Y A< mmiettic amdydioRyhtdiosiomeield, MS
(ESI, miz): 125 4@&-1%;{MT,Hhé%@%&ﬂaﬂ&ﬁ&l%@@E&ta@feﬁ%ﬁl@rﬁic&fiﬂa Byi ficarbonatectimatian, 64% y
Vild, M (ES1, S)A3 PR 15 oLt AR T o o LS I ey A0 (Ut Herotection
78% yield). If nedesgabyitherorifite ihtermediates Weveth UrifiddaHCE lustivg dr Apprepiihte-kluent
system. 30NMR(dl@:BMS0) 2; &5rctsr D énBY £66 colou@ed Sikdes BB1%.-4idith. J - 9.1 Hz,
'H NMR (d6-DMSO) &: 8.20 (d, ] = 8.8 Hz, 1H); 7.99 (s, 1H); 7.76 (dd, J = 6.4, 9.1 Hz,
20 1H); 7.25 (t, 7=0.1 Hz, 1H); 6.95 (d, J=8.8 Hz, 1H), 6.91 (s, 1H); 4.29-4.35 (m, 3H);
4.23-4.28 (m, 2H); 3.97 (s, 3H); 3.95 (overlapped m, 1H); 3.84 (m, 1H); 3.68 (AB system,
J=144Hz, A=0.05ppm, 2H); 3.31 (overlapped m, 1H); 3.02-3.13 (m, 2H); 2.90 (,
T=10.3 Hz, 1H); 2.44 (overlapped m, 1H); 1.95-2.10 (m, 2H); 1.61 (m, 1H); 1.48 (m, 1H);
1.18 (m, 1H).
25 MBS (ESI, m/z): 470.1 [M~+H"] for CosHzsNOsF.



1H); 4.38 (d, J = 6.2 Hz, 114); 4.03 (s. 3H); 3.75-3.85 (m. 2H); 3.29 (overlapped m, 1H); WO
2010/067332PCT/1B2009/055689 - 49 - 3.00-3.13 (m, 2H); 2.80 (t, J = 10.3 Hz, IH); 2.55 On, 1H);
1.88 (m, Ili); 1.44-1. 65 2H): 1.30 (br. s, 214); 1.11 (n, 1 H). MS (ESI, m/?; 322.4 [M-E141 for
CI6H20N303F 133 (?5533i4(28 5R)-5-[(2,3-dthydroll 41dioxino[2,3- clpy it #3) fEaminoT
Stetrahydro-pyran-2-y11-2- (6717uoro -3-methoxy- quméxatln 5-y0-ethanol:
Startlngfrom|ntermed|atel2 i1i(0.065 22 mmol)and2.3-dihydro

,41clioxino[2,3- e"fﬁ)‘ﬂa 748kl mr’(@%éﬁh&yi%&‘)ﬂéﬁ& HeIG fa-BrOEEIFR-of Example I, the
title compound wWagebtashiecasieripurtifigdtiopyoynCG/ (DCW-iite MiH:93eThoenidinjagpfY¥eiam-NI-14011
as eluent) as a cﬂqy@&% il (0.04 g, 40% yield). 10 '1-1 NMR (d6-DMSO0) 6: 8.53 (s, 1H); 7.98 (s,
1H); 7.89 (dd, J =5.6, 91Hz 1H), 6.91 (s, 1H); 4.38(d, J = 6.2 Hz, 1H); 429434(m 2H); 4.23-4.28

2H); 4.03 393 1 AB st Hz, A=0.05p
(ZT 1); % 29 (O\SZI’?SB.D%/IGC{MM w'éc(% % Z% %]2" 11 0“525?816 ap —S ‘yﬂf?m "ﬁa ﬁﬁzﬂw\féffépped in, IW;
1.95-2.06 (n5 2H};,1,64, (Fansksd) ot éﬁz(mh}ld?ﬁaleoﬂ {%alkl)az;w,%%ﬁé%7 W)he%%% Mtdgd] for
C241-127N4051", Example 13: [(2S,5R)-5-1 (% 1,4Iclioxino 2 3-c]

pyridazin3- ylmet%ﬁg/l‘fflﬁ’r?{rrﬁo'ﬁi’éf Q(h‘i?d%"ﬁ)}?% B4 lﬁu’i% 13 Teth Syt 5§~ ethanol:
Starting from intermedidté TRAII((R2961, O@xﬁ%lnmaql) antMsCl (0.076 mL, 0.98 mmol, 1.2 ¢q.).
5. -dihydrofL A1aiRinglg. slexiidesings? &%{Q@Aggvgygﬁc%ﬁ@ b £, 3 Yain the sRipggdure of

Example 1, the title compound was obtained as a White foam (0,122 g, 28% yleI The compound was
purified by CC (BEREREtd327 Sekiaiking! @ﬁ?ﬁ/&%\ammmmac W AR WBMS@)’%»CG\S@ (s, 1H);
7.88 (dd, J m5.9a%is Iﬁizz;cliels)arﬁoé@r(cﬁ tHeold Nae, vldd irikdL6ws, NH‘SD% ﬂlleﬂo@@n@ Rowdeddiatb8Rr4.40 (M,
3H); 4.06 (s, 3H ¢ “ ue2%375m _ ; 03312um 2H);
2.88 (t, J = 10. 3%%?% ﬁ'] N overaBu r’gﬁ@%@ ( re&sﬁ}{lﬁlﬂ) P}djffg g?“ﬁ Y, %ﬁ) 1.47
(m, 1H); 1.18(m d&FD)eEMSWEsI (Prﬁim?ﬁ‘mwﬂdm for C23H26N505F WO

2010/067332P CHELBROGH/D52H8 (WP ] for CoH11NO.S,.

6.1t (18)-1-{(28.5R)-5-[(2,3~dihvdro-4-oxa-1-thia-6-aza-naphthalen-7-ylmethyl)-amino]-
15 tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-[ 1,5 naphthyridin-4-yl)-ethanol:

To a solution of intermediate 3.iii (0.08 g, 0.25 mmol) and intermediate 6.1 (0.065 g,
0.25 mmol) in DMF (1.5 mL) was added DIPEA (0.104 mL, 6.625 mmol). The mixture
was heated to 80°C overnight. The solvent was removed under reduced pressure and the
residue was filtered through hydromatrix™ (pretreated with a sat, NaFHCO; solution) using
20 DCM-MeOH (9-1) as eluent. The filtrate was concentrated to dryness and the residue was
purified by CC (DCM-MeOH 19-1 containing 0.5% aq. NH4OH) to afford the title
compound as a beige foam (0.045 g, 37% yield).
'H NMR (d6-DMSO) §: 8.72 (d, J = 0.6Hz, 1H); 8.25 (d, J = 9.1 Hz, 1H); 7.92 {s, 1H);
7.19 (d, J=9.1 Hz, 11); 7.13 (s, 1H); 453 (d, J = 5.9 Hz, 1H); 4.33-4.37 (m, 2H); 4.00 (s,
25 3H), 3.84-397 (m, 2H); 3.68 (AB system, J=144Hz, A=0.05ppm, 2H);
3.31 (overlapped m, 1H}; 3.22-3.26 (m, 2H); 3.06-3.16 (m, 2H); 2.90 (1, J= 10.5 Hz, 1H);
2.43 (overlapped m, 1H); 1.96-2.08 (m, 2HY; 1.65 (m, 1H); 1.48 (m, 1H); 1.19 {m, 1H).
MS (ESI, m/z): 487.3 [M+H ] for CosHy7N4O4FS.



Example 14: (/S)-1-R2S,5R)-5-[(2,3-dihydro-4-oxa-
1-thia-6-aza-naphthalen7-ylmethyl)-aminol-tetrahydro-pyran-2-y11-2-(6-fluoro-3-methoxy-quinoxalin-5-

y1)- ethanol: Startin(%fromintermediate12.iii(57 mg,0.177 mmol)and2,3-dihydro-

5[1,4]oxathiino[2‘j‘f->Q Bﬁ’/ﬁ%ﬁﬁﬁ%-?-carbatdehyde (33 mg, 1 eq.) and using thePf):rT()'l%:Bé2 ‘L’Jgrlgsg(fsﬁxample I, the

title compound was obtained as a white foam (27 mgf‘?ﬂ% yield). The compound was purified by CC
(DCM-MeOH 93-7 containing 0.7% ag. NH4014). MS (ESL m/z): 487.2 M+H‘] for C24H27N404FS.
Example 15: (JSyEREIST 5 SH1d ST G A R s s ARl
103-ylmethy1)-aminoditetiadnyineg -pyrahy2»plgs2af6Hudid{ 3- fhethekysg thnoxalih:bliydd-vé&thanol: To a
solution of interrgi%gg%it@ 12.ni (1.01 g, 3.14 mmol) in MeOH (19.5 mL), heated to 50C was added
6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalene-3-carbaldehyde (0.57 g, 3.14 mmol, 1 eq.). The
mixture was stirred at it Qvernight. The reaction mixture was cooled to OC. and.Na (0.189,4.71
mmol, 1.5 eq.) V\%ﬁsﬂg1 ((af%%ﬁ%rc Crihai“ﬁc rr%o‘?e %%40(8.0‘8%‘,%;.3188m?%%’%. gcec?.i V\(/%!gée{jo%ed. Sat.
ag. NaHCO3 (20 ailymwas thedéd cThexsollent whisirefrovedany fewo Gitilo Pbrewsiatiig distilled

off. DCM-MeOH (Qqik, ROy Wasihen.addediEhstwe layens weksidecanteshant-the ag, layer was
extracted twice with DCM-MeOH (9-1, 2 x 20 mL). The combined org. layers were washed with

20brine, dried 0\%4&5%804, filtered and concentrated to dryness. The solid was purified by CC
(EA-MeOH 9-1 thés (BT 4): N0 H WO tantairing \B(b%6.aq. N1440H to DCM-MeOH 93-7 containing
0.7% NF140H) to afford the title compound as a white foam (0.9 g). 1H NMR (d6-DMSO0) 8: 8.53 (s,

IH); 7.89 (dd, J=,5.9, 9.1 H ); 7&33 s.IH): 7.46 (t,J =91 Hz ll:%; {}% f}-%g 4 "6%}1% 4,39 (d,J=
6.2 Hz, IM); 4.0331‘3‘?3‘1?5];83.@?{@' 3%“‘%‘%613‘“ ‘.Qfégﬁf‘éfaﬁ(l—#,“ﬁ?g’ YRR SRS & s (M, 2H):
2.88 (t, J =110.3 Hthid-Ftyz2- U@ {overlappedrandady iaabydno-Prp2200 (a4l 1.62 (m, 1f1); 1.48 (m,
1H); 1.16 (m, 1H). MS (ESI, nth.): 488.7 [M+1-11] for C231-125N504FS. WO
2010/067332PCH/ 1 B200848668%:c /8B -oxa-1-thia-5-aza-indan-6-ylmethyl ester:

Starting from (3-oxa-1-thia-5-aza-indan-6-yl)}-methanol (prepared as described 1n

WO 2004/058144; 0450 g, 2.66 mmol); the title mesylate was obtained as a purple oil

(0.468 g, 71% vield) using the procedure of Example 6, step 6.1,

15 'H NMR (d6-DMSQ) &: 8.07 (s, 1F); 7.54 (s, 1H); 5.87 (s, 2H); 5.15 (s, 2H); 3.31 (s, 3H).
MS (EST, m/z): 248.0 M+ ] for C3HoNO,S,.

8.ii. (18)-2-(3-fluoro-6-methoxy-{1, 5[ naphthyridin-4-yl)-1-{(28,5R)-3-[(3-0xa-1-thia-

S-aza-indan-6-yimethvlj-amino}-tetrahvdro-pyran-2-yl}-ethanoi:

Starting from the intermediate 3.1ii (0.08 g, 0.25 mmol) and the intermediate 8.1 (0.061 g,
20 0.25 mmol), the title compound was a obtained as a beige foam (0.030 g, 25% yield} using

the procedure of Example 6, step 6.ii. The crude reaction mixture was purified by CC

(DCM-MeOH 97-3 containing 0.3% ag. NH.OH).

'H NMR (d6-DMSO) 8: 8.72 (d, J=0.6 Hz, 1H); 8.25 (d, J=9.1 Hz, 1H); 7.97 (s, 1H);

741 (s, 1H); 7.20 (d, J = 9.1 He, 1H); 5.80 (s, 2H); 4.55 (d, J = 6.2 Hz, 1H); 4.00 (s, 3H);
25 3.84-3.98 (m, 2H); 3.71 (AB system, J = 14.4 Hz, A = 0.05 ppm, 2H); 3.31 (overlapped m,

TH); 3.06-3.16 (m, 211); 2.90 (t, J = 10.5 Hz, 1H); 2.43 (overlapped m, 1H); 2.11 (m, 1H);

2.01 (m, 1FD; 1.65 {m, 1H); 1.48 (m, 1H); 1.20 {(m, 1H).

MS (ESI, m/z): 487.3 [M+H ] for CyablysN4O4FS.



Example 16:
(JS)-1-02,515R)-5-4(2,3-dihydro-[1,41dioxino[2,3-c]pyridin-7-yOmethyl-dflamino)tetrahydro-2H-pyran-
2-y1)-2-(3-11uoro-6-methoxy-1,5-naphthyridin-4-ypethanol: Startingfromintermediate3.iii(0.0549,0.169
mmot)and2,3-dihv&8{513’€[ﬁ%2dioxino[2,3-e|pyridine-?-carbaldehydc (0.028 g &Y EATH8ing the
procedure of Example | (with the only exception that NABDi was used as a reducing agent), the title
compound was obtained as an off-white foam (0.026 g, 32% yield). The crude product was purified by
CC (DCM-McOHE8mgs Rtafdife? o 7785 Mo Rvve i aan e qiv-DiSe (85 SRS (313 Behin(d, J = 9.1
Hz, Ft); 7.98 (s, BhiYahkBukch-#0ndehy®biimo Ll 690 (SpyFd)i-4-2 {ehaha 5.9 Hz, | H); 4.30-4.34 (m,
211); 4.23-4.27 (in, 2H); 4.00 (s, 3H); 3.85-3.96 (m, 2H); 3.62 (d, J- 7.3Hz, 1W; 3.32 (overlapped m,
1W; 3.07-3.16 (m.2hhls 290 (i3 Hzy L) 43 (overlanpgdmh Hidn2.00:1-94 (Rogt); 1.65 (m,
1H); 1.48 (m, lll); 1.18 (m, 1H). MS (ESI, m/z): 472.4 [M-41] for C241-126N403DF. 15Example 17:
(1S)-14(2S,5R)-5-((£2, Bty dr6I T At RIAv A4 b4 g8 ddisigirfoam (0.035 g, 35% yield). The
7-yl)methypamino)itratayteo- 2+ pyrana2 -pl)H2e(3tu 0X0-@GMiethoxyr-E S7aapbthytritin-d.ar1 ) ethanol:
17.i. (4-(2-broniogﬁ%y]-§14)-5-(14-methoxybenzyl)wg?)pyridin-2-3,1)7nethyl acetate: To a solution of
544-methoxybenzylioxy)-4-oxo-1,4-dihydropyridin-2-yOmethyl acetate 20 (prepared according to WO
2006/014580; 1. f%é@i@hé?ﬁziﬁ BiE et wis@bidled K2CO3 (1.46 g, 10.5 mmol) and
d4-dibromoethane (2.25 mL, 26 mmol). The reaction was stirred at 75C for 3 h. The solution was

concentrated angie RSIdUS 153 HETSRDed DeNURR AR AN TG AfulRYEr AR gracied

several times with EA (5 x 25 mL). The org. layers were combined, drie erbl\{IgSO4 ahd evaporated
to dryness. The Sﬂ@}%?téﬁﬁ%d\?\?é@yﬁﬁ?ﬁ%é%}b%}”@@‘f@ﬂﬁq@‘ﬁfgﬁf?xﬁf@)i AP0 sty the title
intermediaté&las atbeigé solid (1.49 g, 68% yield). '11 NMR (CDC13) 8: 8.16 (s, 1H); 7.34-7.38 (m, 2H);
6.88-6.92 (m, 2H); 6.87 (s, 1H); 5.11 (s, 4H); 3.81 (s, 3H); 2.14 (s, 3H). MS (ESI, m/z): 414.2 [M+HI for
C18Hi6NO3Bra); ¥ s 204006133 2RCTHHB200R/NRBEBY3- 52 ridirL1.
4-(2-bromoethoxy-d41-6-(hydroxymethyppyridin-3-ol hydrochloride: A mixture of intermediate 171
(1.49 g, 3.6 mmdtpitraiae@kH -GhrboRd-mixerE R<n8imb)yWas:Heaté dteps e foddkdibdhe

solvents were regavediyaouapngdibesesidue wasthitwated:in etherafiorsing, the fifle.gampound

as a beige solid (1,01 g, 97% vyield). 5(d6-DMSO0) 8: 11.36 (hr. s, 1H); 8.12 (s, 1H); 7.52 (s, 114), 4.70
(s, 2H) 9 ((&20% g, 867" GO%C cg)uSSmg the procc)d'ure dcscrﬂ(aed in Exe?mplc 6,(st<:p 6).1 (éurin(g the )

15 course of the mesylation reaction subsequent chloride formation took place).
'H NMR (CDCly) & 8.10 (s, 1H); 7.13 (s, 1H); 4.60 (s, 2H); 4.21-425 (m, ZH);
2.76-2.82 {m, 2H); 1.99-2.07 (m, 2H).
MS (ESL m/z): 1842.4 [M+H"] for Col;oNOCL

1040, (18)-1-{(28,5R)-3-[(3,4-dihydro-2H-pyrano [ 2, 3-c]pyridin-6-vlmethyl)-amino] -
20 tetrahydro-pyran-2-yl})-2-(3-fluoro-6-methoxv-[ 1,5 naphthvridin-4-yi)-ethanol:

Starting from intermediate 3.1 (0.08 g, 0.25 mmol) and intermediate 10.4 (0.050 g,
0.27 mmol), the title compound was obtained as a beige foam (0.615 g, 13% yield) using
the procedure of Example 6, step 6.it. The crude reaction mixture was purified by CC
(DCM-MeOH 97-3 containing 0.3% aq. NH,OH).

25 'H NMR (d6-DMSQ) 8: 8.72 (d, =0.6 Hz. 1H); 825 (d, 1=9.1 Hz, 1H); 7.93 (s, 1H),
7.20 (d, J=9.1 Hz. 1H); 7.08 (5, 1H); 4.55 (d, J = 6.2 Hz, 1H); 4.12-4.17 (m, 2H); 4.00 (s,
3H), 3.86-3.9% (m, 2H); 3.70 (AB system, J=144Hz, A=005ppm, 2H)
3.32 (overlapped m, 1H); 3.06-3.16 (m, 2H}); 2.91 (1, J = 10.3 Hz, 1H); 2.69-2.75 (m, 2H};
2.43 (overlapped m, 1H); 1.86-2.08 (m, 4H); 1.66 (m, 1H); 1.47 (1, 1H); 1.18 (m, 1H).

30 MS (ES], m/z): 469.0 [M+H'] for CasHpoNsO4F.



17.111. (2,3-dthydro-17,41dioxino-2,2,3,3-d4-12"3-clpyridzn-7-yOrnethanol: To a solution of
intermediate 17.ii (1.01 g. 3.50 mmol) in DMF (15 ml.,) was added K2CO3 (0.968 g, 7.0 mmol). The
mixture was heated at 75C for 3 h. The solvent was removed in vacuo and the residue was taken up in

a minimal amourit QFWYEFPAhd extracted with EA 10 (5x 20 mL). The conﬁgiﬂé%z%’rgé‘fsfsﬁ%rs were

dried and evaporated. The residue was purified by C¢&'(DCM-MeOH 97-3), affording the title compound
as a white solid (0.5 g, 85% yield). NMR gdG-DMSO) 8:7.98 (s, IH); 6.88 (s, 114), 5.23 (t, .1= 5.9 Hz,
111). 4.38 (d, J '—’@@WHH)L(IZE%ﬂ?{.(&S’SR)“ ~1(6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalen-
2,3-dihydro-17 , 4l¢liaxinghZ i -tdrd:3roipyridineyT-oarb akdebysleic iy Solafionohiriamediate
17.iii (508 mgq, 2,97, n DCM (15 mL) was added Mn02 (1.3 g, 14.8 mmol). The reaction mixture

7 mmol)
was stirred at rt o?"%ﬁ[ﬁ?iﬁméred over Celite and washed with DCM (100 mL). The filtrate was
concentrated to dryness. The solid was p§rified by CC (DCM-M@%@{), affordin(%the title aldehyde

as a white solid 2B 439Y: 8504 Ve 1 RFRNME(de BRE TP Y s P83V E PH 240 (s, 1H).

/7.V. 5 80% purity, 2.2 mmot} in MeOH (15 mL), warmed to 45°C was added intermediate 3.4

(15)'1‘1(2815R)rﬁrﬁé%?z@i%@n[%qﬂ.dﬁéiﬂﬁzgm%%&'Qﬂf&?&ﬁw Hia-Zrpmetnviamingitgtahydro-2H

-pyran-2:0-2-(3fitioro-6-tnethoxy-1,5-naphthyridin-4-Aethanol: 25To a solution of intetmediate 3.iii
(0.207 g, 0.65 ATy THTIREGH (AL ), Wis HgtsaAtendetind” tend (:be . %8 mimaaderhe mixture
was stirred at rt nvetaightiddaBi (3 @0.mga2:08:mmoljhwasatidepholtfiddeaation mixierameas diluted

with DCM (2 mL). gnd was %%%:?%cfl% 3\9@&%&%&% ﬁg?@?@ﬁ%ﬁ arrﬁ‘iiga‘{‘.’%ﬁﬁ@%? (] QE)‘.’(?L%“'eS were

removed in vacuo. DCM-Me -1 (10 mL) was a e two layers were ‘decanted. The aq. 30
layer was e¥tracté® {ifEe With ErOmfs 0 19-49- Iy T OPRILYX e e Svivtsielth drg Malyerdwio »
2010/067332PCily 182009/0556894- 53 iamarevsasheiewithibring: (G-t dvared overiNa29sad, filtered
and concentrated to dryness. The so’\'ﬁresi ue was purified %%% ﬁA-_ H_(?-l then DCGM-Me011
16-1 with 0.5% 6 NATAGE £ 1) DOV MEOLoXF ik 154 S NCTa0 ) g e Hhe Eompound
as an off- white faaf @B gfford a white foam. The solid was recrystallized in hot 2-propanol to give

the title compound as a white solid (0.43 g).

15 'H NMR (d6-DMSO) &: 8.72 (s, 1H): 825 (d, J=9.1 Hz, 1H); 7.53 (s, 1H); 7.19 (d,

J=90.1Hz, 1H); 4.51-4.59 (m, 3H); 4.00 (s, 3H); 3.85-3.96 {m, 2H); 3.81 (br. s, 2H);

3.24-3.35 (m, 3H); 3.05-3.16 (m, 2H): 2.90 (t, ] = 10.3 Hz, 1H); 2.42 (overlapped m, 1H);

2.21 (br. s, 1H); 2.01 (m, TH); 1.65 (m, 1H); 1.49 (m, 1H); 1.18 (m, 1H).

MS (EST, m/z): 488.7 [M+H"] for CoaHasNsO4FS.

20 Example 12: (I8)-1-{(28,5R)-5-[(2,3-dihydro-{ [ 41dioxine|2,3-¢]pyridin-7-vimethyl)-

amipol-tetrahydro-pyran-2-yli-2-(6-fluore-3-methoxy-quinoxalin-5-yl)-ethanol:

12.1. 2-chloro-6-fluore-3-methoxy-quinoxaline- S-carbaldehyde:

To a solution of DIPA (22.3 mL} in THF {150 mL) was added at -20°C, #-Bul.i (2.3M,
63.7 mL, 159 mmol). The mixture was stirred at -20°C for 10 min. After cooling to -78°C,
25 a solution of 2-chloro-6-fluoro-3-methoxy-quinoxaline (27.1 g, 127.4 mmol) in THF
(100 mL + 10 mL rinse) was added over 40 min. The reddish mixture was stirred at -78°C
for 40 min. DMF (15 mL) was added keeping the intermnal temperature below -70°C. The
reaction proceeded 20 min. AcOH (15 mL) was added. Once the mixture had warmed up
to rt, 34 HCI (180 mL) and EA (500 mL) were added. The mixture was further difuted
30 with EA (400 mL) until two clear layers were obtained. The two layers were separated and

the ag. layer was extracted with EA (3 x 300 mL). The org. layer was washed twice with



5NMR (d6-DMSO0) 5: 8.72 (s, 1H); 8.24 (d, J = 9.1 Hz, 11-1); 7.98 (s, 114); 7.19 (d, J = 9.1 Hz, | H);
6.91 (s, 1H); 4.53 (d, 3 = 6.2 Hz, 1H); 4.00 (s, 3H); 3.85-3.96 (m, 2H); 3.68 (AB system, J =14.4 Hz, A
= 0.05 ppm, 211); 3.2?%123%(2verlapped m, 1H); 3.07-3.16 (m, 21-1); 2.90 (t, J = 10.3 Hz 1H%;'_|2.43

(overlapped m, TE8 4B HR s 1H): 1.99 (m, 1H): 1.65 (m, 1H); 1.47 (m, T FAEHTL). 10ms

(EST mit): 475.4 [M+1-1] for C211123N103D4F. Exahiple 18:

(JS)-1-42S,5R)-5-(02,3-dihydro-[1 41dioxinot2,3-,cipyridin-7-3/0methyl)amino tetrahydro-2H-pyran-2-y1
)-2-(3-1 Luoro-6- ety A p Y -2 ETEN GO0 B 1 8 oF e Bues0r ered end
((2,3-dihydro-[1 &]ctioxime{2:3 o ymyeid ifikcl Sdy Qritdiby iy 6l 3R 65p6+0Mh an ether-EA mixture (1-1,

5)'2‘(3‘“UOVO@‘L‘IB%%%Y&%&WQM%@?%‘%@? %ﬂ}y%@@%ﬁ‘é{ﬂ&@ﬁﬂéﬁ/ drosek-ByalPlkarbainate: To

a solution of the compound of Example 3 ( mgi, 0.6 mmol) i1 DCM (10 mL) was added
di-ten-butyl-dicatlsishéde @a beiagsig @4 8. Fieiitdure was stirred at rt for 3 h. The reaction mixture

was ldirelctlyﬁou rifiediiyrCGEs (DG Mo GMdViedH 91134\/it.laha@diﬁmt)s.ﬁﬁ@é&;rﬂi?gft,h@,ztiﬁ@, cempound as
a colourless foa , >100% yi contamijned with remaining reagent). MS (ES1. m/z): 571.4
[M-1-11 for ngﬂé(f@@% 589 eﬁeé?ﬁ%/l (%fé?lﬁi’i(;‘r%}l

,41dioxino[2,3-Ci y_r_idin-?-AmethyDOR,6_8)-6-_(2-(_37f|uoro-6-methoxy-1,5-naphthyridin-4-y|jacetyptetra
hydro-25 2H-pyran 3 3iearamstbora4adesieniicd ektvrof intermediate 18.i (870 mg, 0.368
mmot) in DCM (4 mL) were.ad DIREA (0.5 mL) and a soluti .S03 50% purity,
0552 mimol in DN ) e Fode e ST B 1o (2 e Pt 8 PO
NaHCO3 (20 myeivitsiet ddd rTmbingistepesolaicodilite 8 wied DEM (B0 ML asd westivs BoEgers were
decanted. The argulayerwasshiedeves Na2SR4fillerec.and.consentatedionWOslite, water

DCM-Me014 0-1 UNFel . SHofAird the Bie Lo G ehtolABe S TBARE (5% b 0650
yield). MS (LS|, (i ¥0869.4 MQ@@@Qgﬂimmgﬁmﬂed over MgS8Q,, filtered and concentrated
to dryness. The residue was triturated in cther and the sohids were filtered off and dried

under high vacuum to afford the title compound as a beige solid (16.6 g, 84% yield).
15 'H NMR (d6-DMSO) & 11.15 (dd, 7= 0.6, 1.5 Hz, 1H); 8.24 (dd, J = 5.6, 9.4 Hz, 1H);

7.38 (ddd, J = 0.6, 9.4, 10 Hz, 1H); 4.14 (s, 3H).

12.4d (18)-1-(128, 5R}-5-amino-tetrahvdro-pyran-2-vl)-2-(6-fluoro-3-methoxy-quinoxalin-
S-yi)-ethanol.

Starting from intermediate [24i. (3.02 g, 14.64 mmol) and (3R,65)-[6-(1-phenyl-

20 1H-tetrazole-S-sulfonylmethyl-tetrahydro-pyran-3-yl]-carbamic  acid  ferr-butyl ester
(6.20 g, 14.64 mmol, preparcd according to WO 2006/032466), the title smine was
obtained as a white solid (1.53 g, 4.76 mmol) using sequentially the procedures of
Example 5, steps 5.1 (Julia coupling, 58% vyield, MS (ESI, m/z): 404.3 [M+H] for
CriH26N204F) and 5.0 (asymmetric dihydroxylation, >100% vield, M8 (ESI, m/z)

25 4383 [M+H] for CuH2sNaG6F), of Example 3, step 3.1 (carbonate formation, 64% yield,
MS (ESI, m/z): 438.3 [M+H '] for CyHaeN2O4F), of Example 5, step 5.iv (hydrogenolysis,
65% vyield, MS (ESL, m/z): 422.3 [M+H'] for Co1HusN30sF) and of Example 3, step 3.1
(Boc deprotection, 78% vicld). If necessary, the crude intermediates were purified by CC
using an appropriate cluent system.

30 'H NMR (d6-DMSO) 8: 8.54 (s, 1H); 7.89 (dd, 1=5.9,9.1 Hz, 1H); 7.47 (t, ] = 9.1 Hz,
1H); 438 (d, =62 Hz, 18); 4.03 (s, 3H); 3.75-3.85 (m, ZH}; 3.29 {(overlapped m, 1H},



18.iii. Tert-butyl (12,3-dihydro-1-1 /11diuxi no [2,3-c]pyr 57 -yljni et hyl)((3R,6S)-6-((1
RS)-2-(37fluoro-6-methoicy- 1 "5-n aphthyridi 1-hydroxyethyl- 1
-dlltetrahydro-2H-pyran-3-yOcarbatnate: To an ice-chilled solution of intermediate 18.ii (573 g, 1 mmol)
in MeOH (9 mL) %%YSZ%% RaBD) (120 mg. 2.87 mmol) in one portion. ThEGHRIE Ka8%tirred at the
same temperature for 30 min. Sat. NaHCO01 (10 mL)-&hd DCM (30 rnL) were added. The two 10
layers were decanted and the org. layer was dried over Na2504, filtered and concentrated to dryness.

The residue was' ddrifitt By €&: BEMME01-1 Hrtd 911 Avith(Bradient) SafdrdiFy thétitiécmpound as
a 2-1 mixture of tipsieye@nersin; theifarnaf.a colourless foam (566 mg, 98% yield). MS (ESL miz):

572.4 [M-417] for 134N4Q 15181V (15)-1- ,5R)-5-()(2,3-dihydrol 4.1 clioxino 12,34
R INASTLR BB (15 A0

pyridin- 7-yOmethyljamino)tefra pyrai-2-y0-2-(3-fluoro-6-methoxy-1,5-naphthyridin-4-yl)
ethanol-I-d : Starti)ng from intermediate 18.iii (566 mg, 0.98 =of), the title compound (412 mg, 88%
yield) was obtaedad ot @ﬁ%ﬁi—éf&zd%é%é?é%{e‘%é’ﬁéiﬁ@ﬁ'h*)é%%’a@azfraffafr?@z%fﬁra@: 20 step 3.iii.
The mixtureof diastérdomersn(212-Hg);Ivers separatedysy.serfit preparative: chiral HPLC on a Dated.
ChiralPak Al column (20 x 250 mm), eluting with MeCN:E10H:diisopropylamine 30:70:0.1 (flow rate 16
mL/min, UV dete@idfcat J10nMPamEidite respdctivéy®48mg SR4H12 Ing YFeach didstéisomer.
Analytical samplgstwendrelatedjprraicdhiralitacieBdd 6 83350 meg,)SapMyialumn piloaciow kte of 0.8
mlimin 75using the aforementioned eluent. The respective retention time . .98 min.
The title enantio e Kt ol oAt e Smid M ko Ce e BN D MR
(d6-DMS0) 8: 8.7 @y Bom. (HyHorg dyenty |4 e rd@kesy pi) {F0Pe (40D ¥igd)-Hz, 1H); 6.91 (s, 1H);

4.51 (s, 1H)p4. 343 4k(s 2558284 28 {Mp2H) v4 QO1(8), 31kl 393 (M, sLbl) 3691, 1o, 2H); 3.32
07-3,15 (m, 2H); 302,90 {t, ,1= 10.3 Hz, 1H): 2.43 (qverlapped m, 1H); 1.95-2.05

(overlapped m, 11H2.; %'3 L5 36 , LO. , ; . _
(M, 2H): 1.64 (m V)2 4e) (-1 H5: 1500%a-48h wdthdrbider s pEr A1 350081555684 55 -
1H); 3.79 (m, 1H); 3.65 (AB system, J = 14.4 Hz, A = (.05 ppm, 2H); 3.29 (overlapped m,
1H); 3.03-3.13 (m, 2H); 2.88 {1, ] = 10.5 Hz, 1H); 2.42 (overlapped m, 1H); 1.95-2.06 (m,
2H); 1.62 (m, 1HY); 1.48 (m, 1H); 1.17 (m, 1H).
15 MS (ESL m/z): 471.2 [M%H r} f()l‘ C24H27N405F.

Exampie 13: (I5)-1-{(25,5R)-5-[(6,7-dihydre-{1,4]dioxino[2,3-¢c]pyridazin-
3-yimethyl)-aminol-tetrahydro-pyran-2-y1}-2-(6-fluore-3-methoxy-guinoxakin-5-yi}-

ethanol:

Starting  from  intermediate  124i (0296 g, 0.9223 mmol) and  6,7-dihydro-
20 [1,4)dioxinof2,3-c]pyridazine-3-carbaldehyde (0.153 g, 1 eq.) and using the procedure of

Example 1, the title compound was obtained as a white foam (0.122 g, 28% yicld). The

compound was purified by CC (DCM-MeOH 93-7 containing 0.7% ag. NH,OH).

'H NMR (d6-DMSO) §: 8.53 (s, 1H); 7.88 (dd, J=5.9,9.1 Hz, 1H); 7.46 (t, J=9.1 Hz,

1H), 7.16 (s, 1H); 4.47-4.50 (m, 2H); 4.35-4.40 (m, 3H); 406 (s, 3H);, 3.93 (m, 1H),
25 3.75-3.84 (m, 3H); 3.27 (overlapped m, 1H); 3.03-3.12 (m, 2H); 2.88 (t, J= 10.3 Hz, 1H);

243 (overlapped m, 1H), 2.25 (br. s, 1H); 2.00 (m, 1H);, 1.61 (m, 1ED; 1.47 (m, 1H);

1.18 (m, 1H).

MS (ESI, m/z): 472.2 [M+H"] for Ca3H,sNsOsF.



MS (ESI, m/z): 472.5 [MH-HI] for C241-126N405DF Example 19:
(S)-14(2S,5R)-5-0(2,3-dihydro-IE4loxathiinol2,3-clpyridin-7-yl)methyl-d1)amino)tetrahydro-2H-pyran-2-
y1)-2-(3-fLumo-6-melhoxy-1,5-naphthyridin-4-ypethanol: 5To a solution of intermediate 3.iii (80 mg,
0.25 mmol) in M”E%ﬁf’{i@é’?ﬁb, was added 2,3-dihydro-11,410xathiino[2,B-Eﬁwa?ﬁg‘-’ﬁﬂ-ﬁga‘)rbaldehyde
(45 mg, 1.01 eq.). The mixture was stirred at rt overniht. After cooling to 0C, NaBD4 (62 mg, 1.5
mmol) and DCM (0.5 mL) were added. The reaction mixture was stirred 2.5 h, the reaction mixture

being allowed tofredeiet 9 RFTd WS- AR sHERdiBread ety Bigré-aHare R0 layers 10 were
decanted and thg-deeldybranfscpxtrachedrvipy e Mye - ih(Od-32ned R miguithetambined org.

layers were driegtgé/g%r Na2s04, filtered and concentrated to dryness. The residue was purified by CC
(EA-MeOH 9-1 then D&M-MeOll 19-1 with 0.5% ag. NH40OH to DCM-MeOH 93-7 with 0.7% aq.

NI-140H), affordjng the title compound as a white foam (0.1 g, 80% yield). 151H NMR (d6-DMSO0) 5:
8.72 (s, 11-1); sggg’t(&%J 287 H ,tirﬁ’)c;gﬁﬁz (géllﬁ); '&i%’%’d Jﬁi%f?l%iff?%l-i?, 7.137 }{Wﬁ‘i%.ss d, J
= 5.9 Hz, 1H); 4[3344:38:i{no] 2H) dy0dis; 731 B8y 3: 96 Y rmz2 M ¥;43. 68d(dhsh i O trizethiye 381

(overlapped m, 1):3123- 312641, Lltpodnd (s 1ooiThed ) £-IRE lminl 3,512, ﬁawv?efhé (pyerlapped
m, IH); 2.19 (br. s, 1H); 2.01 (m, 1H); 167 (in, 1H); 1.49 (m, 1H); 1.10 (m, 1H). 7OMS (ES1, ink): 472.4
AL ] for CoAD RO Exit BN MO 0317 bomab 19 i, NHLOH)
(/S)-14(2S,5R)-3492:SidilayH e 1A dioxiI 6 {223 ElpyrdiFs7 -yOmethyl)amino)tetrahydro-2H-pyran-2-y0-
2-(3-fluoro-6-methoxy-1,5-naphlhyridin-4-yOethan0I-2-d1:  20.1. Ten-butyl

((3R,69)-64(S)-2:(3-fluorg-6-nzethoxy:1.5- ridip-4-y1)- 25 ,
ovcromrotot S R P R e 0 s AR s suspended
in ethanol-dé (7 hnloyeeD(eiba)E (@108 dr OptSrrmibt Wa s addedrasiz splgidtrelmikipie was cooled

to 10C and a solytign,pf intermediate 3.i (850 mg, 1.83 mmol) in THE (2.5 mL) was then added
dropwise, keeping the internal temperature below 20C. After 30 min, the reaction mixture was allowed

20101067332 CLH RSO0 e Gl A BE T SR TR el e i
EA (20 mL). The'did: mjerddas xhabidsrwinr EASD mtdiarhaohiaapersawdndlebrapitiety gried over
Na2S01, filteredand:easIcanizgiethto MrmnRss.asl hekasidue washpifiedbiedelotHaptEA =] to
HepiEA 1) aflring e e campgurd s oyl fl (060, ASPh eI SN (5% o) 4234
(S)-14(2S, 5R)-5>atin ey b6 Briaby Pairi- 24y 02a( sk oSemeth dxyiL S=n@f iy rigin -t ethanol-2-
d: The solvent was removed in vacuo until ne more volatiles distilled off. DCM-MeGH (9-1,
50 mL) was then added. The two layers were decanted and the aq. layer was extracted
twice with DCM-MeQH (9-1, 2 x 20 mL). The combined org. layers were washed with
20 brine, dried over Na;SOy, filtered and concentrated to dryness. The solid was purified by
CC (EA-MeQOH 9-1 then DCM-MeOH 19-1 containing 0.5% aq. NH,OH to DCM-MeOH
93-7 containing 0.7% NH4OH) to afford the title compound as a white foam (0.9 g).
'H NMR (d6-DMSO) &: 8.53 (s, 1H); 7.89 (dd, J = 5.9, 9.1 Hz, 1H); 7.53 (s, 1H); 7.46 {t,
J=0.1Hz, 1H); 4.54-4.59 (m, 2H); 4.39 (d, ] = 6.2 Hz, 1H); 4.03 (s, 3H); 3.93 {(m, 1H);
25 3.75-3.84 (m, 3H); 3.25-332 (m, 3H); 3.03-3.12 (m, 2H), 2.88 (1, J=10.3 Hz, 1H);
2.42 (overtapped m, 1H) 2.24 (m, 1H); 2.00 (m, 1H); 1.62 (m, 1H); 1.48 (m, 1H)
1.16 (m, 1H).
MS (ESI, m/z): 488.7 [M+H'] for C23H,6N504FS.



Starting form intermediate 20.i (360 mg, 0.854 mmol) and using the procedure of Example 3, step 3.iii,
the title compound was obtained as a yellow solid (84 mg, 31% 10 yield) The compound was purified

% (ffl(DCM-MQ‘Q(I)ﬂz%Ulm\é\%?zl% ag. NH4OH). MS (ESI, m/z); 323.6 [M+1-4}for C15H19N303DE.

(15)-14(28"5R)-54(2“3-dihydro-l?,41dioxino-(2,3-e|bi/irl'din7-yOmethy1)aminoftetrahyd ro-2H-pyran-2-y

0-2-(3-fluoro-6-methort 1,.5-naphthyridind-yOethangl1-2-dl: 15Starting from intermediate 20.ji (80 mg,
0.249 mmol) an@ﬁ?@ﬁ‘ﬁ%:rogpﬁ)ﬁﬂim f&%g&ﬂ%@ﬁéﬁ%@%‘gf‘dgﬁéd%m ‘mg, ~3"(%%"5eghrfé'using the
procedure of Exdifiystand)ttiientijlérockipoumd-dvab-dlifaihedoas- s tihitel solid (2O ynigiiR5% yield). The

crude product wa ified, by CC (etuent DCM-MeOH 93-7 with 0.7% ag. NELOH). 1-1 NMR
@giﬁ%&%@.

(d6-DMS0) 8: 8.72 (s, 1H); 8.25 (d, J = 9.1 Hz, 1H); 7.99 (s, 1H); 7.19 (d, 20 J = 9.1 Hz, 1H); 6.91 (s,

1H); 4.53 (dd, J = 2.3, 6.2 Hz, 1H): 4.30-4 34 (m, 2H); 4 24-4. 2H); 4.00.(s, 3F1);3,85:3.96 (m,

2H): 3.63-3.67 (?ﬁ?%ﬁ?%;.sz;fﬁ’?—‘s.f Efn‘f,‘céqi%?z.ggo t, ?%:Oi%éz%Hz%% _);mz.42 (o(\%gcrilap%’gd&rﬁ%%l ;

1.95-2.11 (rh, 2H)A1desitai2 BH) P48 em-caray gy . 48 e MSHE SN rirgleatrs PVREtic19f for

C241-126N405REaExampieil o48) ckadRsn B ONAEDL3 Wilydka- 3 Adaxathiingd28: @pyidin-

7 meinpamioCtaio 11 ﬁﬁzﬁﬂg&g- Luoyosmethony:1,5-aophiyg;A-ypghanot-2-

di:  Starting froffy TREeANEERRE Y0 B3'ig. B Or%%%l?an% o yieHd. TR CTute produetive:

2,3-dihydro11,4dox@thitnd]2, SxE]hirhtinet 73carbaidanyde’ {4 2anigtiaO&l.) and using the procedure of

30Example 1, the, title, comp as @.Qﬁak@f?ﬁjﬂ f@ﬁzpl\;l;'ﬂﬁf@tﬁ?f‘ﬂ?é{ G, W8 (5. 18); 7.19 (d,
2010/067332PCT/1B2009/055689 - 57 - (eluen DCM-MeOH 93-7 containing 0.7% ag. NH40OH), as a
white solid (@7 nhg, 5506y 1&le)5 RISREST:A/25: @eb B Rita-11)18r°8 248 381 Wb ABES Exdiimple 22:
(S)-l-(ZS,5R)-_Sfil(bz,AB.fI@iMMCBH)Q.1351-3@&6(&|ﬂliaﬂ[)23-.€mid¥ﬂ-77.3ﬂz, 1H); 3.32 (overlapped m, 1H);
Syhmethyhaminoyetiabydrosghl-pyiaR-3v 142143 189r 9 sty E w ARy (m, 21

1.65 (m, 1H); 1.48 (m, 1H); 1.18 (m, 1H).

MS (ESI, m/z): 472.4 MM+ for CaqHasN4OsDF.

15 Example 17: (I8)-1-((28,5R)-5-({(2,3-dihydro-{1,4]dioxino-2,2,3,3-d4-|2,3-c|pyridin-
7-yhmethyDamino)tetrahydro-2H-pyran-2-yD)-2-(3-fluore-6-methoxy-
1.5-naphthyridin-4-ylethanol:

170, (4-(2-bromoethoxy-d4)-3-({4-methoxybenzyl)oxyipyridin-2-vlmethyl acetate:

To a solution of 5-((4-methoxybenzylyoxy)-4-0x0-1,4-dibydropyridin-2-yl)methyl acetate
20 (prepared according to WO 2006/014580; 1.6 g, 5.28 mmol) in DMF (16 mL) was added

K,CO; (1.46 g, 10.5 mmol) and d4-dibromoethane (2.25 mL, 26 mmol). The reaction was

stirred at 75°C for 3 h. The solution was concentrated and the residue was partitioned

between water and EA, The aq. layer was extracted several times with EA (5 x 25 mL).

The org. layers were combined, dried over MgSO4 and evaporated to dryness. The oily
25  residue was purified by CC (EA/Hept 1:1 to 4:1 to 1:0), affording the title intermediate as a

beige solid (1.49 g, 68% yield).

'H NMR (CDCl3) 8: 8.16 (s, 1H); 7.34-7.38 (m, 2H); 6.88-6.92 (m, 2H); 6.87 (s, 1H};

5.11 (s, 4H); 3.81 (s, 3H); 2.14 (s, 3H).

MS (ESI, m/z): 414.2 [M+H"] for CisHigNOsBrb..



4-ypethanol-I-dl: Starting from the compound of Example 6 (475 mg. 0.976 mmol) and using the
procedures of Example 18, steps 18.i to 18.iv (Roe formation: 100% vyield; alcohol oxidation: 96% yield,;
ketone reduction with NaBD4: 96% yield; Roc deprotection: 85% yield), the title 10 compound was
obtained as a colbbA&LE5EM (198 mg). If necessary, the crude substanceS e g fird 9steps were
purified by CC using an appropriate eluent. The produét of the fourth step was obtained as a 1.5-1
mixture of diastercomers. Said mixture of diastereomers was separated by semi preparative chiral

HPLC on a Daicél EnfrafPERKCEsaMIT (ST I8 HihY ShatiHE with MEEeXPRESH  diisopropylamine
10:90:0.1 (flow rate .15 16 mL/min, UV detectjgn at 210 nM). affording respectively.62 mg,and 97 mg
of each diastcroamr K beal S L e daaarel b IR S SRR Cotumn

at a flow rate of 38 LMl erReg e AfdrarhEntibhedl Bltie e ThaTesektivs re ration hiés were 14.8
and 19.2 min. Theditle:enantiomer, (mbite Joarninas.dentified as.thesmajor segondglutimg compound.

20'-1 NMR (d6-PMSQ) 6: 8.72 H); 8.25 (d, J = 9.1 Hz, 1H); 7,92 (s, 1H): 7.19 (d, J = 9.1 Hz, 1H);
7.13 (s, 1H).g4.5ﬁ(§,1\/:l?h?€‘4%&?@%1(%%2 2 ﬁzd@’é‘ - 3183 mt érﬂ)ﬁ*&.‘é)é(?é%%‘{?n, 2H): 3.31
(overlapped m, 1H); 3.22-3.26 (m, 214); 3.06-3.16 (m, 2H); 2.90 (t, J = 10.5 Hz, 1H); 2.43 (overlapped
m, 1H); 1.96-2.087(th, G111y @3- (fet /ity 48 (e -4y - 9o me ity PSIISES!, r/z): 488.7 [M-4E 4]
for C24H261151404DES. Example 23: . . .

() 1-((29.5R) 510 PHYAP L B B 41 23 S merehn B A s e sy cro-pyra
n-2-y1)-2-(3-fluofo9&aetionyril) s0aplithyricips byued et 6] fovi0. 0L 010678 32P CHLBL009/055689
- 58 - Example 1, 4with.theienlygxcentiomthat NaBahwas Used as Jhededucing.aaenttheditle

compound was obtained as_an off-white foam (76 mg, 62% yield). The crude product was purified by
cC (DCM-MeoH 937 Ebritaimind BT Ha K- L. KR (- SOF &Y g2 (de1Hf 828, 0= 9.1
Hz, 1H); 7.53 (spidfl¢ By1OCd PEN-MEOHHZ M) bz a4te2i(in cBi)pdn00y(s, diid) 3866327 (m,
21-1); 3.79 (d, Jgg%.%, , 1H); 3.26-3.33 (m, 314); 3.07-3.16 (m, 2H); 2.90 (t, J = 10.5 Hz, 11-1); 2.43

(overlapped m, 1H); 1.9 iz.%%érsn, 21-1); 1.65 (in. 1H%; 1.491§m, 1H); 1.180ém, 1H). MS QESl, m/z):
[M-HEIH ] for C2BHSNR504BRS30) Bkaniplés2aS)H (25 BR)5-4((2 B-di/dfo-{ 1) 81idkido
12,3-elpyridin- 19Z4/)metiyi-d2)amino)tetrahydro-2H-pyran-2-yl)-2-(3-11uoro-6-methoxy-
1,5-naphthyridin-4-yl)ethanol: 2441 2,3-dthydro-17,41dioxino[2,3-clpyridine-7-carboxylic acid:

15 17.0v. 2,3-dihydro-[1,4]dioxino-2,2,3,3-d4-f2,3-c]pyridine-7-carbaldehyde:

To a solution of intermediate 17.41 (508 mg, 2.97 mmol} in DCM (15 ml.) was added

MnO; (1.3 g, 14.8 mmol). The reaction mixture was stirred at 1t for 24 h, filtered over

Celite and washed with DCM {100 ml). The filtrate was concentrated to dryness. The

solid was purificd by CC (DCM-McGOH 49-1), affording the title aldehyde as a white sohd
20 (0.429 g, 85% yield).

'H NMR (d6-DMSO) : 9.79 (s, 1H); 8.33 (s, 1H); 7.40 (s, 1H).

17y, {(18)-1-028,5R)-5-(((2, 3-dihydro-{ ] 4]dioxine-2,2,3,3-d4-{ 2, 3-c] pyridin-
T-vlimethyllaminotetrahydro-2H-pyran-2-vli-2-(3-fluore-6-methoxy- 1, S-naphthyridin-
4-vitethanol:

25 To a solution of intermediate 3.11i (0.207 g, 0.65 mmol) in MeOH (4 mL), was added
intermediate 16.1v (0.109 g, 0.65 mmol). The mixture was stirred at rt overnight. NaBH,
(100 mg, 2.58 mmoi) was added. The reaction mixture was diluted with DCM (2 mL) and
was stirred for 30 min. at rt. Sat. NaHCGO; (5 mL) was added. The volatiles were removed
in vacuo. DCM-MeOH 9-1 {10 mL} was added and the two layers were decanted. The aq.
30 laver was extracted twice with DCM-MeOH (9-1, 2 x 10 mL). The combined org. layers



To a solution of 2,3-dihydro-[1,4]clioxino[2,3-e]pyridine-7-carbaldehyde (722 mg, 4.37 mmol) in
2-methyl-2-propanol (95 mL) and 2-methyl-2-butene (22 mL) was added 15 dropwise a solution of
sodium chlorite (80%, 4.55 g, 40.22 mmol) and sodium dihydrogenphosph .45 mmol) in
water (35 mL). g ?%'ﬂﬂﬁﬁgsolution was stirred at rt for 19 h. The volatilegév%/egfﬁezgr%ﬁ%%%d under
reduced pressure. The residue was diluted with waté?’(ZO mL) and pH was adjusted to 3 by addition of

IN 1-IC!. The aqg. layer was extracted with DCM-Me01-1 9-1 ((125 X 30 mL). The combined extracts were
dried over 20NaYEOX AFiltdr ¥ aNAE AFTrtdued fast Maatided BrEsstid “PHETELRIUS Waktiturated in
ether and filteredito giNé theititle aoi s yhite oNaVEM4)3-§ 1510 ididfIMMRYA6DIMED) 6: 8.19 (S,

I1-1); 7.50 (s, 1Wé¢%4ﬁﬁ4€§ﬂ‘%k'i>é§/§hﬁ%’9m/ %)itﬂ%%%tg!\/fhﬁmfﬁra%%i&g 1% 24hthpound as an

N-methoxy-N-meth34-2,3-dihydro- [441dioxino [2,3-c] pyridin 7-carboxamide: 25To an ice-chilled
suspension of irftEr Bt 4% (#d2mg, 2.22 mmol) in DCM (5.5 inL) were added
N,O-dimethylhydroxylamipe hydroghlogide (98%)2464mg, 247 rupolHR IPEAL. 621837 mmol)
and T3P (50% in EA, 1,46 mL 24 ropwisc. The reactio stjrre 0G, for 30, min before
warming to rt. The ?eiac |br}i fo%%gé%g]%ge%’r%gﬁi he6 ,rggi%ﬁgg{:) %ﬁﬁ%%ﬁg%&@%&% tV{/IIlé%]%}Vith sat.
sodium bicarboriad@ G2 vstd. ik ). 4FhBaguedds taye2hasifiéd wvithapnwl refl $Bt 340 -NE2OO3) was

then extiacted W 2010/09 332PCTHAZ008 Q580%8,:659. W DIGNGMEONE-L43 . 10pL). The

combined org. layers were dried over Na2S04, filtered and evaporated under reduced pressure. The
residue was purﬂfi@ﬁ(ﬁy e %Eﬂéﬁﬂ‘»l\hg@iﬂ 'Mﬁ?’gﬂéﬁient) to give the title compound as an off-white solid
(396 mg, 8080 yiakl)ESHMNMR (86 {RMSQ)8: B.10:(¢,LB1Y; 7.10 (s, 1H); 4.31-4.41 (m, 411); 3.65 (s,
31-1); 3.24 (s, 3H). MS (ES1, m/z): 225.1 [Mt-H1 for C10Ht2N204.
2,3-dihydro-[1,41dioxino12,3-cipyridine-7-carbaldehyde-d|: To a solutign of intermediate 24.ii (202 mg,
0.90 mmol) in TEEEPE {f) &’b*&éﬁ%?%é‘i%%@a@%%%ﬂlﬁﬁdﬁ%’ %%C%iyﬁ'éﬁﬁfg, 1.14 mmol). The
resulting mixtureZwhsistiybehat thietsain drie diperaturd-fd)-1-63- Tive rdactdmmyixture was diluted with
THE (15 mL) a”i’,s%réﬁﬁn’ﬂ%ﬁ%-%%mﬂﬁi@ was added. The suspension was filtered and the

filtrate was evaporated under reduced pressure. The residue was purified by CC (DCM-MeOH with
gradient) to give {he file aldehyde 25,5 whits;sold (131 g, 726 vield)
15 7ovlimethyl)((3R,68)-6-((18)-2-(3-fluoro-G-methoxy-1, 5-naphthyridin-4-yl)-
I-hydroxyethyltetrahydro-2H-pyran-3-vljcarbamate:

To a solution of the compound of Example 3 (500 mg, 0.6 mmol) in DCM (10 mL) was
added di-tert-butyl-dicarbonate (418 mg, 1.8 eq.). The mixture was stirred at rt for 3 h. The
reaction mixture was directly purified by CC (DCM to DCM-MeOH 9-1 with gradient),

20 affording the title compound as a colourless foam (870 mg, >100% yield, contamined with
reralning reagent).

MS (ESI I’II/Z)Z 571.4 [M“"Hv] for C29H35N407F.

18.ii. Tert-hutyl ((2,3-dikvdro-f1,4]dioxino[2,3-c[pyridin-
7-vhmethvl)((3R,65)-6-(2-(3-fluoro-6-methoxy-1, 5-naphthyridin-4-yliacetyljtetrahydro-

25  2H-pyran-3-vlicarbamate:

To an ice-chilled solution of intermediate 18.1 (870 mg, 0.368 mmotl) in DCM (4 mL) were
added DIPEA (0.55 mL) and a solution of Pyr.SO; (413 mg, 50% purity, 0.552 mmol) m
DMSO (1.4 ml). The mixture was stirred at the same temperature for 20 min. Sat.
NaHCO; (20 mL) was added. The mixture was diluted with DCM (20 mL) and the two

30 layers were decanted. The org. layer was dried over Na;SOy, filtered and concentrated to



15H NMR (d6-DMSO0) 8: 8.32 (s, 1H); 7.40 (s, 1H); 4.40 (m, LIFO. MS (ES1, m/z): 167.1 [M+Ht] for
C81-16NO3D. 24.iv. (1S)-1-((25,5R)-5-072,3-dihydro-[1,4]dioxino :
[2,3-c]pyridin-7-Amethﬁ/}l-d24'aminoftetrahydro-2H-pyran-2-y1)-2-(3-f|uoro-6-niethox -1,5-naphthyriclin-4

-Aethanol: 208&81‘%9@0 Biiittermediate 3.iii (104 mg, 0.32 mmol) and interhiedite gé"ﬁﬁgfﬁ mg, 1.02

eq.) and using the procedure of Example 1 (with the Ofily exception that NaBD4 was used as the
reducing agent), the title compound was obtained, after purification by CC (DCM-MeOH 93:7

containing 0.7% S NE TA6HT JucaNSRWHie Bk (7Y B2 VERE D 2r) Kilrredisimso) 8:
8.72 (s, 1H) 8.24ffdrdImgit i, bidluRO8 fscaldt)|cistBafal( I3 td, bi241149).6.91 (s, 1H); 4.53 (d, 7=

5.9 Hz, 1H); 43%%{%@5%94&5\%@%@%&@&%% (s, 3H); 3.85-3.96 (m, 2H); 3.32 (overlapped

m, 1 IL); 3.07-3.16 (m, 2| 90 (t, J=10.3 HZ, 1ﬁ); .43 (overlapped m, 1H); 2.09-1.94 (m, 2H); 1.65
(m, 1H); 1.48 (m, 1H); 1.18 (m, 1H). 30MS (ESI, raiz): 473,6 [M+HI] for C24H25N405D2F. WO
2010/067332PC /ili3§662?%%}§éggﬂi§8¥9 Jﬁﬁﬁﬁ%%ﬁ'%%'68‘(’6’%6‘3@“rties of the invention compounds In
vitro assays?l) BacteriahghowtidThinith8binhibitbry edneentratibhsaExpeiimentdlimethods: 5Minimal

inhibitory concer)ti}@,,@%}ﬁ;&MJQSJ,{IJ}Q/;%W(@ﬂ‘%ﬁﬁiﬂﬁm@%@)m,%%ggadjusted Mueller-Hinton Broth by a
microdilution method following the description given in "Methods for Dilution Antimicrobial

Susceptibility TestsHioidBatideh ihatitarowvifenabicalyl's Agproved standard, MioHJ9 Glinieakand
Laboratory Stangﬁgdéﬂﬂéﬁﬂuw% 1) ROCUIMENE M AN AYAR R S 3000y %QE%%%!ﬁ%i Al
Example compounds were tested gainst several Gram positive and Gram negative bacteria. Typical

antibacterial testSEBHHE Erégiveiih thié B Rerediab (MECHYh g nBExamipleited. THI7%or

16 layers were decanted and the org. layer was dried over Na;SOy, filtered and concentrated to
dryness. The residue was purified by CC (DCM-MeQH 1-0 to 9-1 with gradient), affording
the title compound as a 2-1 mixture of diastereomers in the form of a colourless foam
(566 mg, 98% yield).

MS (ESI, m/z): 572.4 [M+H"] for CooH34N407DF.

15 I8.4v. (I§)-1-1(25,5R)-5-{((2,3~dihydro-{1.4]dioxino [2,3-c]pyridin-
7-vhmethyljaminotetrahydro-2H-pyran-2-yli-2-(3-fluoro-6-methoxy- 1, 5-naphthyvridin-
d-vlethanol-1-d1:

Starting from intermediate 18.16 {566 mg, 0.98 mmol), the title compound (412 mg, 88%
yield) was obtained as a 2-1 mixture of diastercomers using the procedure of Example 3,
20 step 3.121. The mixture of diastercomers (212 mg), was separated by semi preparative chiral
HPLC on a Daicel ChiralPak Al column (20x2530 mm), eluting with
MeCN:EtOH:diisopropylamine 30:70:0.1 {flow rate 16 mL/min, UV detection at 210 nM),
affording respectively 64 mg and 114 mg of each diastereomer. Analytical samples were
eluted on a ChiralPack Al (4.6 x 250 mim, 5 uM) column at a flow rate of 0.8 mL/min
25  using the aforementioned cluent. The respective retention times were 8.8 and 10,98 min.
The title enantiomer (white solid) was identified as the major second eluting compound.
"H NMR (d6-DMSO) &: 8.72 (s, 1H); 8.25 {d, J=9.1 Hz, 1H); 7.98 (s, 1H); 7.19 (4,
J=91Hz, 1H); 6.91 (s, 1H); 4.51 (s, 1H); 4.30-4.34 (m, 2H); 4.24-4.28 (m, 2H); 4.00 (s,
3H), 3.93 (m, 1H); 3.60-3.70 {m, 2ZH); 3.32 (overlapped m, IH); 3.07-3.15 (m, 2H);
30 290(, J=103Hz, 1H); 243 (overlapped m, 1H); 1.95-2.05 (m, 2H); 1.64 (m, 1H);
1.48 (m, 1H); 1.1 (m, 1H).
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MS (ESI, m/z); 472.5 [M+H] for CqHsN4O:DF

Example 19:  ($)-1-((258,5R)-5-{({(2,3-dihydro-[1,4]oxathiino[2,3-¢|pyridin-
7-yhymethyl-dijamine}tetrahydro-2H-pyran-2-yi)-2-(3-fluoro-6-methoxy-
1,5-naphthyridin-4-viethanol:

5 To a solution of intermediate 3.1ii (80 mg, 0.25 mmol) in MeOH (1.5 mL), was added
2,3-dihydro-[1,4]Joxathiino[2,3-clpyridine-7-carbaldehyde {45 mg, 1.01 eq.). The mixture
was stirred at 1t overnight. After cooling to 0°C, NaBDy (62 mg, 1.5 mmol} and DCM
(0.5 mL) were added. The reaction mixture was stirred 2.5 b, the reaction mixture being
allowed to reach rt. DCM (8 mL} and sat. NaHCO; (8 mL) were added. The two layers

10 were decanted and the aq. layer was extracted with DCM-MeOH (9-1, 2 x 10 mL). The
combined org. layers were dried over Na;SO,, filtered and concentrated to dryness. The
residue was purified by CC (EA-MeOH 9-1 then DCM-MeOH 19-1 with ¢.5% aq. NH,OH
to DCM-MeGH 93-7 with 0.7% aq. NH4OH), affording the title compound as a white
foam (0.1 g, 80% yield).

15 '"H NMR (d6-DMSO) §: 8.72 (s, 1H); 8.25 (d, J=9.1 Hz, IH); 7.92 (s, 1H); 7.19 (d,
J=9.1Hz, 1H); 7.13 (s, 1H); 4.53 (d, J = 5.9 Hz, 1H); 4.33-4.38 (m, 2H); 4.01 (s, 3H);
3.87-3.96 (m, 2HY; 3.63 (d, J =94 Hz, 1H), 3.31 (overlapped m, 1H); 3.22-3.26 (m, 2H);
3.07-3.16 (m, 2ZH); 2.90 (t, J = 10.3 Hz, 1H); 2.43 (overlapped m, 1H); 2.19 (br. s, 1H);
2.01 (m, 1H); 1.67 (m, 1H); 1.49 (m, 1H); 1.19 (m, 1H).

20 MS (ESL m/z): 472.4 [M+H '] for CpuH,sN.O.DES.

Example 20: (I8)-1-((28,5R)-5-(((2,3-dihydre-|1,4}dioxine-[2,3~c]pyridin-
7-yhmethyDamino)tetrahydro-2H-pyran-2-yb-2-(3-fluoro-6-methoxy-
1,5-naphthyridin-4-vl)ethanol-2-d1:

20.i. Tert-butyl ((3R,65)-6-((8)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-4-vi)-

25 I-hyvdroxyethyl-2-d1 tetrahydro-2H-pyran-3-viicarbamate:

NaBDy (130 mg, 3.1 mmol) was suspended in cthanol-d6 (7 mL). Pdy(dba)y (0.013 g,
0.015 mmmol) was added as a solid, The mixture was cooled fo 10°C and a solution of
intermediate 3.1 (850 mg, 1.83 mmol) in THF (2.5 mL) was then added dropwise, keeping
the internal temperature below 20°C, After 30 min, the reaction mixture was allowed o

30 warm up to rt. At this point, the mixture was cooled down to 0°C and water (10 mL) was



50.031 10 S0.031 11 50.031 12 50.031 13 50.031 14 50.031 15 50.031 16 50.031 WO
2010/067332PCT/1132009/055689 - 61 - Example No. M1C for S. aureus 4798

L,

10

26

25

30

WO 20106/067332 PCT/IB2009/655689
-56-

added. The solution was filiered on Celite and washed with EA (20 mL). The aq. layer was
extracted with EA (30 mL). The org. layers were combined, dried over Na,80,, filtered
and concentrated to dryness.. The residue was purified by CC (Hept-EA 2-1 to Hept-EA
1-2), affording the title compound as a yellow oil (360 mg, 46% vield).

MS (ESI, m/z): 423.4 [M+H ] for CosHagN4O4DFS,

2008 (8)-1-((28 5R)-5-aminotetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-
1.5-naphthyridin-4-yliethanol-2-d1 :

Starting form intermediate 201 (360 mg, 0.854 mmol) and using the procedure of
Example 3, step 3.1i1, the title compound was obtained as a yellow solid (84 mg, 31%
yield). The compound was purified by CC (DCM-MeOH 9-1 with 1% aq. NH,OH).

MS (ESI, m/z): 323.6 [M+H] for CjsHoN:G:DF.

20,011 (18)-1-((28,5R)-5-(((2, 3-dihydro-[1,4]dioxino-{ 2, 3-c] pyridin-
7-ylymethyl)amino)tetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1, 5-naphthyridin-
d-yljethanol-2-d1:

Starting  from  intermediate 204 (80 mg, 0249 mmol) and  2,3-dihydro-
[1,4]dioxino[2,3-c]pyridine-7-carbaldehyde (41 mg, 1eq.) and using the procedure of
Example 1, the title compound was obtained as an white solid (29 mg, 25% yield). The
crude product was purified by CC (eluent: DCM-MeCH 93-7 with 0.7% aq. NH40H).

'H NMR (d6-DMSQ) 8: 8.72 (5, 1H); 8.25 (d, J=9.1 Hz, 1H); 7.99 (s, 1H), 7.19 (d,
J=9.1Hz, 1H), 691 (s, 1H); 453 (dd, 1=23,62Hz, 1H) 430434 (m, 2H)
4.24-4.28 (m, 2H), 4.00 (s, 3H); 3.85-3.96 (m, 2H); 3.63-3.67 (m, 2H); 3.07-3.16 (m, 2H);
290 (t, J=10.8 Hz, 1H); 2.44 (overlapped m, 1H); 1.95-2.11 (m, 2H); 1.65 (m, 1H);
1.48 (m, TH); 1.18 {m, 1H).

MS (ESI, m/z): 472 4 [M+H"] for CaHpsN4OsDF.

Example 21:  ($)-1-((25,5R)-5-(((2,3-dihydro-[1,4}exathiino]2,3-¢]pyridin-
7-yhmethyhamino)tetrahydro-2H-pyran-2-yi)-2-(3-fluoro-6-methoxy-
I,5-naphthyridin-4-yljethanol-2-d1:

Starting  from  intermediate 20 (20mg, 0.062mmol) and  2,3-dihydro-
[L.4]oxathimo{2,3-c|pyridine-7-carbaldehyde (11 mg, 1eq.) and using the procedure of

Example 1, the title compound was obtained, after purification by CC
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(cluent: DCM-MeOH 93-7 containing 0.7% aq. NHsOH), as a white solid (17 mg, 55%
yield}).
MS (ESI, m/z): 488.8 [M+H"] for Co4H,sN4O4DFS.

Example 22:  ($)-1-({25,5R)-5-(((2,3-dihydro-{1,4joxathiino{2.3-cipyridin-7-
5 yhmethyDaminojtetrahydro-2H-pyran-2-y1)-2-(3-fluore-6-methoxy-1,5-naphthyridin-
4d-yhethanol-1-d1;

Starting from the compound of Example 6 (475 mg, 0.976 mmol) and using the procedures
 of Example 18, steps 18 to 18.iv (Boc formation: 100% yield; alcohol oxidation: 96%
yield; ketone reduction with NaBDy: 96% yield; Boc deprotection: 85% yield), the title

10 compound was obtained as a colourless foam (198 mg). If necessary, the crude substances
of the 3 first steps were purified by CC using an appropriate eluent, The product of the
fourth step was obtained as a 1.5-1 mixture of diastercomers. Said mixture of
diastercomers was separated by semi preparative chiral HPLC on a Daicel ChiralPak Al
column (20 x 250 mm) eluting with MeCN:EtOH:diisopropylamine 10:90:0.1 (flow rate

15 16 mL/min, UV detection at 210 nM), affording respectively 62 mg and 97 mg of cach
diastereomer, Analytical samples were cluted on a ChiralPack Al (4.6 x 250 mm, 5 pM)
column at a flow rate of 0.8 mL/min using the aforementioned ¢luent. The respective
retention times were 14.8 and 19.2 min. The title enantiomer (white foam) was identified
as the major second eluting compound.

20 'H NMR (d6-DMSO) &: 8.72 (s, 1H); 8.25 (d, J=9.1 Hz, 1H); 7.92 (s, 1H); 7.19 (d,
J=9.1 Hz, 1H); 7.13 (s, 1H); 4.51 (s, 1H); 4.33-4.38 (m, 2H), 4.00 (s, 3H); 3.93 (m, 1H);
3.60-3.70 (m, 2H); 3.31 (overlapped m, 1H}); 3.22-3.26 (m, 2H); 3.06-3.16 (m, 2H); 2.90 (t,
J=10.5Hz, 1H}; 2.43 (overlapped m, 1H); 1.96-2.08 (m, 2H}; 1.63 (m, 1H); 1.48 (m, 1H);
1.319 {m, 1H).

25 MBS ((ESI m/z): 488.7 IM+H ] for CaaHa6N4O4DFS.

Example 23: (8)-1-{(28,5R)-5-{(6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalen-
3-ylmethyl-d1)-aming]-tetrahydro-pyran-2-yi}-2-(3-fluero-6-methoxy-
[1,5]naphihyridin-4-yh-ethanol:

Starting  from  intermediate  3.it (84 mg, 0.249mmol) and  6,7-dihydro-
30 [1,4]oxathiino[2,3-c]pyridazine-3-carbaldchyde (45 mg, 1 eq.) and using the procedure of



Drug-induced prolongation of the QT interval and resultant ventricular dysrhythmia, including torsades
de pointes, is an adverse event which occurs among other drugs, within 5 some members of various
classes of anti-infective agents. During recent years, there have been numerous antibacterials either
withdrawn from the MAREYS abandoned in various phases of clinical deve‘fggﬁ%mg@ﬁseﬁ% their
potential to cause this life-threatening toxicity. Anti-inféctive agents warrant particular attention, as
these are used in rather high concentrations and frequently added to complicated druglregimens when

complete 10infolfitatiie rbgxitifY A FayirRehehMRPEe kit esdhaindrnsiedivdaiily classes,
such as the macrelides:andgrinolenas asoffellias thexrétently distlase Viguiddeiprodsichvbelongs to

the same chemigal.glasse C ds.of the present in ion, have all been implicated. In
alislass %@ﬁé@&%@&?g?@ QS RESe0LINELERY

fact, the ability t$ prolo 1e QT interval often varies among members of these drug classes and the
potential for this H 3\efedteannoPbe prédicted 'abedrately- durifd Hrud desigh dnd Hevélbbffient. The
EESF; greorlli_cbtg_r iSyrt]he;.@%@pm ;tlal_%l ﬁﬁ%ﬁﬁgmﬁm @logkﬁicbeasgﬂbwgb mm§:*1@J@@l,ilqti§/¢.91}]9gels ford_
inhibition have been developed, there is today no clear Structure-Activity Relationship to predict
such an IO Ve U ghar s el CaThETaInG Bl tuatctes Bt He et THOSI loats o
compounds with!Edudee BE RG Jidbilitfed whild) 20fdintalhing thédeVBD of antibacterial activity. WO

2010/067332PC&@@@Q&%%@@]TQZ%% iimsigal methods: hERG IC channels have been
cloned from human heart and recombinant channels are stably expressed in CHO-K1 cells

(CHONERG). These cells have been purchased from bSys GmbH (CH-4052 Basel, Switzerland) and
are grown in 15Emimnpliitife (B9 G187 (@208 TP WiHddkenimedlid-aleyriiog confluent, they arc

detached wjigh O 25fhtiRsim RRTA selkiinaR0tRlAceE 10he cellinseparalianunit of a OPatch
automated patch-clamp robgtﬁéSthion Bipscience A/S, 2750 Ballenm, Denmark). Currents through

the hERG K. chanR&tE IR TER S AR using the following buffer solutions and voltage protocol:
10extracellular solution (in mM): [NaCl] = 150; [KU] = 4; [CaC12] = 1.2; [MgCI2] = 1; [HEPES] - 10; pH
adjusted to 7.4 witth Neotiogirt-Ad&arar EoHmsory (IR NP R e 6% [NaCl] = 10; [MgC12] = 1;

M b
are measured ad-Herandagecoereritomineptd Jast20ants HipibybEcuenp (St -4@snidedinus the
average cufkent gukingdhe 1agtgbhinsrotdhrb0 mppels&to;:4Q 53\, 4022 mmol) and sodium

dihydrogenphosphate (3.65 g, 26.45 mmol} in water (35 mL). The resulting solution was

stirred at rt for 19 h. The volatiles were removed under reduced pressure. The residue was

diluted with water (20 mL) and pId was adjusted to 3 by addition of 1V HCI. The ag. layer

was extracted with DCM-MeOH 9-1 (25 x 30 mL). The combined extracts were dried over

20 MNapS0,, filtered and evaporated under reduced pressure. The residue was triturated in ether

and filiered to give the title acid as a white solid (0.405 g, 51% yield).

'H NMR_(d6-DMSO) 8: 8.19 (s, 1H); 7.50 (s, 1H); 4.36 (s, 4H).

MS (ESI, m/z): 182.3 [M+H"] for CsH7NO,.

24.ii. N-methoxy-N-methvi-2 3-dihydro-{ 1, 4]dioxino {2, 3-c]pyridine- 7-carboxamide:

25 To an ice-chilled suspension of intermediate 24.1 (402 mg, 2.22 mmol) in DCM (5.5 mL)
were added N, O-dimethylhydroxylamine hydrochloride (98%, 246 mg, 2.47 mmel),
DIPEA (1.52 mL, 8.87 mmol) and T3P (50% in EA, 1.46 mL, 2.48% mmol} dropwise. The
reaction was stirred at 0°C for 30 min before warming to rt. The reaction proceeded
overnight. The reaction mixture was washed twice with sat. sodium bicarbonate

30 (2 x 10 mL). The aqueous layer (basified with 1 mL of sat. ag. Na,COs) was then extracted



WO 2010/067332PCT/1B2009/055689 - 63 - After the cells have stabilized for a few minutes and the

currents are steady, the amplitude of 1IKhERG is recorded under control conditions. Thereafter, the

QPatch robot apé%es the test compound to the cell at the test concentration and, after 5ninutes of
009 Eg 8

stimulation, the ﬁﬁfﬁ@@7WIKl,Ette is recorded under test conditions. Thgffg{%gio wo amplitudes

is 5 used to define a fractional block and the average’block on two cells is used to provide the effect of

a given concentration (e.g. 10 'IM). If, for a given test compound, a sufficient nymber of concentrations
were tested, an %ﬁlbé?é %\({%ﬁ&' ]inﬁiﬁitli?)ﬁ‘%}'I%ﬁiﬁ?@%@&%&e@?’ﬁéﬁﬁ%:dfﬁ%é’éfﬁﬁﬁg?ﬁ%e%ébmpounds
having the formtilectedmpishaporitetownddeOcdsing thesexperirhentalsumethodsudésdribed(@bove for

the MIC regarding 3, 3Wigus (.98 hagisria \%RE fpL it blacking hERS G chamaelsogaye the
results summarised in the table hereafter. WO 2010/067332PCT/1B2009/055689 - 64 - Example No.

or Reference Ex&igis'lo. R2 E M IC for S aureus A798 % inhibition hERG
5 U ONMR (d6-DMSO) 8 8.10 (s, 1H), 7.10 (s, 1H); 431-441 (m, 4H): 3.65 (s, 3H);

3.24 (s, 3H),
MS (ESI, m/z): 225.1 [M+H] for C oH 2MN204.

24.4ii. 2,3-dikvdro-{1,4]dioxinof2,3-c] pyridine-7-carbaldehyde-dl -

To a solution of intermediate 24.1i (202 mg, 0.90 mmol) in THF (5.5 mL) cooled at -78°C
10 was added LiAlD, (98% D3, 49 mg, 1.14 mmol). The resulting mixture was stirred at the
same temperature for 1 h. The reaction mixture was diluted with THF (15 mL) and a sat.
Na;SO. solution (1 mL) was added. The suspension was filtered and the filtrate was
evaporated under reduced pressure. The residue was purified by CC (DCM-MeOH with
gradient) to give the title aldchyde as a white solid (131 mg, 87% yield).
15  'H NMR (d6-DMSOQ) 8: 8.32 (s, 1H); 7.40 (s, 1H); 4.40 (m, 4H).
MS (EST, mvz): 167.1 [M+T7] for CsHgNO3D.

24.tv. (18)-1-({28,5R)-5-({(2, 3-dihydro-[1,4] dioxino [2,3-c]pyridin-7-yl)methyl-
dZjaminojtetrahvdro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-

4-vljethanol:

20  Starting from intermediate 3.1i (104 mg, 0.32 mmol) and intermediate 24111 {45 mg,
1.02 eq.) and using the procedure of Example 1 (with the only exception that NaBDy was
used as the reducing agent), the title compound was obtained, afier purification by CC
(DCM-MeOH 93:7 containing 0.7% aq. NH4OH), as an off-white foam (79 mg, 52%
vield).

25 'H NMR (d6-DMSO) &: 8.72 (s, 1H); 824 (d, J=9.1 Hz, 1H); 7.98 (s, 1H), 7.19 (d,
J=9.1Hz IH); 6.91 (s, 1H); 4.53 (d, = 5.9 Hz, 1H); 4.31-4.34 (m, 2H); 4.23-4.27 (m,
2H); 4.00 (s, 3H); 3.85-3.96 (m, 2H); 3.32 (overlapped m, 1H); 3.07-3.16 (m, 2H); 2.90 (1,
3= 10.3 Hz, 1H); 2.43 (overlapped m, 1H); 2.09-1.94 (m, 2H); 1.65 (m, 1H); 1.48 (m, 1H),
1.18 (m, 1H).

30 MS(ESI, m/z): 473.6 [M+H'] for CoaHasN4OsD,F.
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Pharmacological properties of the invention compounds

In vitro assays

1y Bacterial growth minimal inhibitory concentrations;

Minimal inhibitory concentrations (MICs; mg/l) were determined in cation-adjusted

Mucller—Hinfon Broth by a microdilution method following the description given in

“Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria that Grow

Acrobically”, Approved standard, 7% ed., Clinical and Laboratory Standards Institute
(CLS1) Document M7-A7, Wayne, PA, USA, 2006,

Results:

All Example compounds were tested against several Gram posifive and Gram negative

bacteria.

Typical antibacterial test results are given in the table hercafter (MIC in mg/1).

Example No. MIC for Example Mo. MIC for
8. aureus AT98 S. aureus A798
1 <0.031 2 0.25
3 <0.031 4 <0.031
5 <0.031 6 <0.031
7 < 0.031 8 <0.031
9 <£0.031 10 < 0.031
11 < 0.031 12 <0.031
13 <0.031 14 <0.031
15 < 0.03} 16 < 0.031

izz; 00



Reference Example No. 2 F OH
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Example No. MIC for Example No. MIC for
5. qurens AT98 5. aqureus AT98
17 <0.031 i% <{.031
19 <0.031 26 <0.031
21 < 0.031 22 <{.031
23 < 0.031 24 < 0.031

23 fn_vitro blocking of hERG K channels:

Drug-induced prolongation of the QT mterval and resultant ventricular dysrhythmia,
inctuding torsades de pointes, is an adverse event which occurs among other drugs, within
some members of various classes of anti-infective agents. During recent years, there have
been numerous antibacterials either withdrawn from the market or abandoned in various
phases of clinical development due to their potential to cause this life-threatening toxicity.
Anti-infective agents warrant particular attention, as these are used in rather high
concentrations and frequently added to complicated drug regimens when complete

information regarding a drug regimen may be lacking.

Certain anti-infective drug classes, such as the macrolides and quinolones as well as the
recently disclosed Viquidacin which bejongs to the same chemical classes as the
compounds of the present invention, have all been mmplicated. In fact, the ability to prelong
the QT interval often varies among members of these drug classes and the potential for this
effect cannot be predicted accurately during drug design and development. The best
predictor is the extent of the hERG K. channel blockade. Although some predictive models
for hERG inhibition have been developed, there is today no clear Structure-Activity
Relationship to predict such an inhibition. We have discovered that combining two features
of the present invention leads to compounds with reduced hERG liabilities while

maintaining the level of antibacterial activity.




S 0.031 85 WO 2010/067332PCT/1B2009/055689 - 65 - Claims 1, A compound of formula I wherein
RI represents alkoxy; R2 represents H or F; 5each of R3, R1, R5 and R6 represents independently H

or D; V represents CH and W represents CH or N or V represents N and W re§re3ents CH; Y

represents CH or“f\(l); ?l%ﬂgr%%zents 0, S or CH2; and A represents CH2, c1-T5 P erEl2co2; 100r

a salt of such a compound. 2. A compound of formutd“t according to claim 1, wherein each of R3, R4,

R5 and F.6 represents H and A red!oresents CH2 or CH2CH2; or a salt of such a compound.
Experimental methods:

hERG K channels have been cloned from human heart and recombinant channels are
stably expressed in CHO-K1 cells (CHOwrg). These cells have been purchased from bSys
GmbH (CH-4052 Bascl, Switzerland) and are grown in 150 mL culture flasks at 37°C in
5 5% CO, When the cells are ~100% confluent, they are detached with 0.25%
trypsin-EDTA solution and placed in the cell preparation unit of a QPatch automated
patch-clamp robot (Sophion Bioscience A/S, 2750 Ballerup, Denmark). Currents through
the hERG K channels (IKygrg) are elicited using the following buffer solutions and

voltage protocol;

10 e extracellular solution (in mM): [NaCl]=150, [KCll=4; [CaCl,]=12;
{MgCh]=1; [HEPES] = 10; pH adjusted to 7.4 with NaOH;

e intracellular solution (in mM): [KCI1=140; [NaCl]=10; [MgCly]=1;
[HEPES] = 10; [EGTA]|=5; [Mg-ATP]= 35, [Na;-GTP]=0.1; pH adjusted
to 7.2 with KOH;

15 e wvollage protocol: the resting potential is -80mV and the frequency of
stimulation is 0.1 Hz. hERG K currents are measured as the average current
during the last 20 ms of the 500 ms pulse to 40 mV minus the average current

during the tast 20 ms of the 50 ms pulse to -40 mV.



3. A compound of formula | according to claim 1, wherein: 15- 13] represents (C1-00alkoxy; and - at
most one of R3, R4, R5 and R6 represents D and A represents CH2 or CH2C1-12, or each of 123, R4,
R5 and R6 represents H and A represents CH2, CH2CH2 or CD2CD2; WO
2010/067332PC A4 1H3668/55689 - 66 - or a salt of such a compound. 4. % EERAHEEASBF formula |
according to claim 1 or 2, which is also a compound of¥ormula | p N=Y JUNEHINE R2 %,\Affr 0 [OH

2] wherein 5R' represents alkoxy; R.2 represents nor F; W represents CH or N; Y represents CH or N;
After the cells have stabilized for a few minutes and the currents are steady, the amplitude

of IKserg 18 recorded under control conditions. Thereafter, the QPatch robot applics the
test compound to the cell at the test concentration and, after 4 minutes of stimulation, the
amplitade of IKuere is recorded under test conditions. The ratio of the two amplitudes is
5 used to define a fractional block and the average block on two cells is used to provide the
effect of a given concentration {c.g. 10 uM). If, for a given test compound, a sufficient
number of concentrations were tested, an apparent ICss for inhibition of TKierg is

calculated.
Results:

10

MeO

Ieomp

using the experimentals methods described above for the MIC regarding S aureus A798
bacteria and for in virro blocking hERG K channels gave the results summarised in the

table hereafter.



Z represents 0, S or CH2; and 10n represents 0 or 1; or a salt of such a compound. 5. A compound of
foimula | according to one of claims 1 to 4, wherein R is methoxy; or a salt of such a compound. 6. A
compound of formula | according to one of claims 1 to 5, wherein R2 represents H; I50r a salt of such
a compound. 7. A'8cHpBtif of formula | according to one of claims 1 to 5, AVREREHMRS&bresents F;
or a salt of such a compound. 8. A compound of formétfa | according to one of claims 1 to 7, wherein W

compound. 1

CH; or a salt of

1, which is selectedfrom the foltowi

Imethyl terrahy
US)-1-{(25,521

represents N; or a salt of such a compound. WO 2010/067332PCT/1B2009/055689 - 67 - 9. A
compound of formula | according to one of claims 1 to 7, wherein W represents CH; or a salt of such a
. A.compound of formula 1 accerding to one of clgms 110 9, Wherein Y Tepresents
strehigr Compbimdes1 1A [cgmpound of fgintula 1 according:to ohe b‘ﬁ’hg}féﬁlfﬁs 1to9,
wherein Y represents \"8FF4%alt of such & compound. 12. A compotifitfsf tdtfula kaeearding to claim
OMENS -5R)=5={(2;3=dihydro=[ 1;4]dioxino{2;3=clpyri-ehir=7-y
dro-pyran-2-y11-2-(6-methoxy-[1,5 [naphtty -P)-ethanol; 10
L5-[(6 Freaitydvot [1,4 1didkinof2 3+-cipy da/zj-3-yl thyOs&r? hol- 26
Example No. 3 F OH < 0.031 2%
Reference Example No. |
[= compound of F H < 0.031 77
formula (E1)]
Exampie No. 4 F Ol < (10633 5
Reference Example No. 2 F OH £0,031 85




terrahydro-pyran-2-yl} -2-(6-methoxy-[1,5]naphthyridin-4-y1)-ethanol; - (/5)-1-
{(25,5R)-5-[(2,3-dihydro-[1,4]dioxino[2,3-e]pyridin-7-yImethyO-aminoltetrahydro-pyran-2-y11-2-(3-fluoro
-6-methoxy-[1,51naphthyridin-4-y1)-ethanol; - (15)-1-

[(2S,5R)-5-[(6, 7 8P4 dioxino[2,3-Opyridazin-3-ylmethylhaminop 15REFARSEFES9Fan-2-y 1}
-2-(3-fluoro-6-methoxy-[1,5 Jnaphthyridin-4-y1)-ethan®l; -
(/5)-1-{(25,5R)-5-[(2,3-dihydro-[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)-amino]-
terrahydro-pyran-2-yll-2-(7-fluoro-2-methoxy-quinolin-8-y1)-ethanol; - (IS)-1-
[(28,5R)-5-[(2,3-dihydro-4-oxa—|-thia—6-aza—naphth§fW-ylmethyl)-amino]-
tetrahydro-pyran-2-y1}-2-(3-fluoro-6-methoxy-[1,5]naphthyridin-4-0)-ethanol; 20-
(/S)-1-{(25,5R)-5-[(2,3-dihydro-4-oxa-I-thia-6-aza-naphthalen-7-ylmethy0-aminot-
tetrahydro-pyran-2-yll-2-(7-fluoro-2-methoxy-quinolin-8-y1)-ethanol; -
US)-2-(3-fluoro-6-methoxy-[1,5]naphthyridin-4-y1)-1- (2S,5R)-5-[(3-0xa- |
-thia-5-azaindan-6-ylmethyD-amino]-tetrahydro-pyran-2-yll -ethanol; -
(1S)-2-(7-fluoro-2-methesyrduin@linndayi0-1-{(2S,5R)-5-[(3-oxa-I-thia-5-aza
naan256-ylmethyl)-aminoktetrahydro-pyran-2-y1l-ethanol; -
(/S)-1-{(2S,5R)-5-[(3,4-dihydro-2H-pyranol2,3-c]pyridin-6-
uoro-6-methoxy-[1,5]naphthyridin-4-y1)-et§:1@0l;F%“ O

2010/067332PCT/182009/05§989 - 68 - - (¢ S)-l-R
{(2S,5R)-5-[(2,3-dihydro-[1,4]dI0xa0] 28-Clpjigl
tetrahydro-pyran-2-y1 1-2-(6-f|uo?%—m S
(JS)-1-1(2S,5R)-5-[(6,7-dihydro-[1,#}gfoxing[{Z,3-clpyridazin-3-yImethy1)-aminolterrahydro-pyran-2-y11
-2-(6-fluoro-3-methoxy-quinoxalin-5-y1)-ethanol;
5-(1S)[(2S"5R)-5-[(2,3-dihydro-4-oxa-1-thia-6-aza-naphthalen-7-ylmethyl )-aminol-
terrahydro-pyran-2-y11-2-(6-fluoro-3-rnethoxy-quinoxa lin-5-y | )-ethanot; - (/ S)-1-
[(23,5R)-5-[(6,75’6t?ﬁ’3?éﬁo-8-oxa-5-thia-l,2-diaza—naphthalen-3-ylmethyt)-amino]- terrahydro-pyran-2-y1}
-2-(6-iluoro-3-methexysguindkatin-5-y1)-ethanol;

(/S)-14(2S,5R)-5«( },giégli{g)fggg-f[’l,4]dioxino[2,3-1pyridin-7-y0methyl- 10dI

)amino)tetrahydro- -/—pyr§n-g-y1)-g-(3-fluo ro-6-methoxy-1,5-naphthyri din-
5 each of R",R", R” and R represents independently H or D;

V represents CH and W represents CH or N or V represenis N and W represents CH;
Y represents CH or N;

Z represents O, S or CHy; and

A represents CHy, CHoCH; or CDLCDy;

10 orasaltof such a compound.
2. A compound of formula I according to claim 1, wherein each of R, R*, R” and R°
represents H and A represents CHy or CHRCHy;

or a salt of such a compound.

3. A compound of formula I according to claim 1, wherein:

15 -R' represents (C,-Cs)alkoxy; and
- at most one of RY, R*, R® and R® represents I and A vepresents CH» or CH,CH,, or each
of RY, RY, R’ and R® represents H and A represents CH,, CH,CH, or CD,CDy;



4-ypethanol; - (15)-1-((28,5R)-5-(((2,3-dihydro-[1,4
Jdioxino-2,2,3,3-d442,3-clpyridin7-yOmethyl)amino)tetrahydro-2H-pyran-2-y1)-2-(3-fluoro-6-methox
y-1,5-naphthyri din4-ypethanol; 15- (15)-14(2S,5R)-5-(((2,3-dihydro-(1, 41 %{[gg -CA ridin-

7- yI)methyI)arnWi% 3%"(?% dro-2H-pyran-2 -y1)-2-(3-fluoro-6-methoxy-1,5- napLﬂ idin4-ylethanol- 1
-d 1; - (8)-14(2S,5R)-5-(42,3-dihydro-11,410xathiin6f2,3-c]pyridin-7-yl)methy  d pamino

)tetrahydro -2H-pyran-2-34)-2- 3 fluoro 6-methoxy-1,5-naphthyrid in-204-yl)ethanol; -

(15)-1-((2S,5Ry™B+ 6(’(‘2055“6 110&& lioxino-[2,3-c]pyridin7-y1l)methyl)amino)tetrahydro-2H-pyran-2
-y1)-2-(3-fluoro-6-methoxy-1,5-naphthyrid in4-y1)ethanol-2-d1, -

(5)-1-((2S,5R)-5-{{ (2o8wtiti/H rS- f&%ﬂa‘tlﬁ@ﬁ@“ﬁ?@ ?ﬂ@ﬂﬂﬁnﬁ or 2, which is also a compound of
257-yOmethyl)aming)tetrahydro-2H-pyran-2-y1)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-ypethanol-2-d1; - o
(5)-14(2S,5R)-5-(((2,3-dihydro-[1,4]oxathiino[2,3-dpyridin-7- yI) nethy amino)terrahydro-zH-pyran-2-y1)
-2-(3-fluoro-6- methoxy 1.5- naphthyrldlﬁq ypetfianol -1-d1;,-30% - O

amlno] terrahydro pyran- 2 -y1)- 2 (3 qu -" )-6-meéthax -[1, 5]naphthyr|d|gm4-f; 0- ethanol; 69 -
/S)-1-1(2S. 5R) -5- 1(12 3- t;kgdrcN . 4 'mq#% 3- c]pyrldln -7- yI)methyI d2 tam ino

)-5-1(6.7- dlhydro -8-0xa-5- thla ' |z‘éﬂaphthalen 3-y methyl
)-aminoltetrahydro-pyran-2-y11-2- (3 -fluoro-6- methox}y 11.5]naphthyridin-4-y1)-ethanol; or a salt of
such a compound.

wherein
5 R represents alkoxy;
R’ represents H or F;
W represents CH or N;
Y represents CH or N,
Z represents O, S or CHp, and

10 nrepresents G or i;

or a salt of such a compound.

5. A compound of formula I according to one of claims 1 to 4, wherein R' is methoxy;

or a salt of such a compound.

. . . 7 .,
6. A compound of formula I according to one of claims 1 to 5, wherein R* represents H;

i5  orasalt of such a compound.

7. A compound of formula T according to one of claims 1 to 5, wherein R represents F;

or a salt of such a compound.

8. A compound of formula I according to one of claims 1 10 7, wherein W represents N,

or a salt of such a compound.



14. A compound of formula 1 as defined in one of claims to 13, or a pharmaceutically 10acceptable
salt thereof, for use as a medicament. 15. A pharmaceutical composition containing, as active
principle, a compound of formula 1 as defined in one of claims 1 to 13, orw%@ :%%ggally
acceptable salt F?e%‘%%’ﬁ’%ﬁ& at least one therapeutically inert excipient. . Use oé}a compound of
formula 1 as defined in one of claims 1 to 13, or of éﬁiSpharmaceutically acceptable salt thereof, for
the manufacture of a medicament for the prevention or treatmi%gh 9f bactqﬂ'al infection, ,17. A

r

compound of fErEMPRESHHE TS BT ERICESE T518F CRUtICETR AcEEp Hhle salt
thereof, for the preve (’g'%osgl c%ratrc%%tﬁﬂﬁﬂ}.()f a bacterial infection.

4 88

1§. A compound of formula I according to one of claims 1 to 9, wherein Y represents CH;

ot a salt of such a compound.

5 11. A compound of formula I according to one of claims 1 to 9, wherein Y represents N;

or a salt of such a compound.

12. A compound of formula I according to ¢laim 1, which is selected from the following:

- (18F1-{(28,5R)-5-1(2,3-dihydro-[ 1,4]dioxine{2,3-¢]pyridin-7-ylmethyl)-amino]-
tetrahydro-pyran-2-yl}-2-(6-methoxy-[ 1,5 Inaphthyridin-4-yl)-ethanol;
10 -{18)-1-{(2S,5R)-5-[(6,7-dihydro-[ 1 4]dioxino[2,3-c]pyridazin-3-ylmethyl}-amino]-
tetrahydro-pyran-2-yl} -2-(6-methoxy-[ 1,5 jnaphthyridin-4-yl)-ethanol;
- (18)-1-{(28.5R)-5-[(2,3-dihydro-[1,4]dioxino[2,3-c|pyridin-7-ylmethyl)-amino -
tetrahydro-pyran-2-y!}-2-(3-fluoro-6-methoxy-[ 1,5 Inaphthyridin-4-yl)-ethanol;
- (18)-1-{(28,5R)-5-[(6,7-dihydro-[1,4)dioxino[2,3-c]pyridazin-3-ylmethyl)-amino}-
15  tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-{1,5 Jnaphthyridin-4-yl)-cthanol,
- (18)-1-{{28,5R)-5-[(2,3-dihydro-{1,4]dioxino[2,3-clpyridin-7-ylmethyl)-amino]-
tetrahydro-pyran-2-yl}-2-(7-fluoro-2-methoxy-quinotin-8-yl)-ethanol;
- (18)-1-{(28.5R)-5-{(2,3-dihydro-4-0xa-1-thia-6-aza-naphthalen-7-ylmethyl)-amino]-
tetrahydro-pyran-2-yl }-2-(3-fluoro-6-methoxy-[ 1,5 Jnaphthyridin-4-yl)-ethanot;
20 - (18)-1-{(25,5R)-5-[(2,3-dihydro-4-oxa- 1 -thia-6-aza-naphthalen-7-ylmethyl)-aminc]-
tetrahydro-pyran-2-yl} -2-( 7-fluoro-2-methoxy-quinolin-8-yl)-ethanol;
- {185)-2-(3-fluoro-6-methoxy-[ 1,5 naphthyridin-4-yl)-1-{(25,5R}-5-[(3-0x4-1 -thia-5-aza-
indan-6-ylmethyl}-amino]-tetrahydro-pyran-2-yl} -ethanol;
- (18)-2-(7-fluoro-2-methoxy-quinoln-8-y1)-1-{(28,5R)-5-[{3-oxa- | -thia-5-aza-indan-
25  6-ylmethyl)-amino]-tetrahydro-pyran-2-yl}-ethanol;
- (18)-1-{(28.3R)-5-{(3,4-dikydro-2H/-pyrano[2,3-¢]pyridin-6-ylmethyl)-amino]-
tetrahydro-pyran-2-y1}-2-(3-fluoro-6-methoxy-[ 1,5 naphthyridin-4-yl)-ethanol;
- (15-1-{(25, 5R)—S—[(6,7-dihj/dr0—8-oxa—5 -thia-1,2-diaza-naphthalen-3-ylmethyl}-amino}-
tetrahydro-pyran-2-y1}-2-(3-fluoro-6-methoxy-{ 1,5 Jnaphthyridin-4-yl}-ethanol,
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- (18)-1-{(25.5R)-5-[(2,3-dihydro-[1,4}dioxino[2, 3-c]pyridin-7-yimethyl}-amino]-
tetrahydro-pyran-2-yl}-2-(6-fluoro-3-methoxy-quinoxalin-5-y1)-ethanol;

- (I8)1-{(28 3R)-5-[(6,7-dihydro-{1,4]dioxino[ 2, 3-cipyridazin-3-yimethyl)-amino}-
tetrahydro-pyran-2-y1} -2-(6-fluors-3-methoxy-guinoxalin-5-yi)-ethanol;

- (18)-1-4(25,5R)-5-{(2,3-dihydro-4-oxa-1-thia-6-aza-naphthaien-7-ylmethyl}-amino}-
tetrahydro-pyran-2-yl}-2-(6-fluoro-3-methoxy-quinoxalin-5-yi}-ethanol;

- (18)-1-{(28,5R)-5-{(6,7-dihydro-8-0xa-5~thia-1,2~diaza-naphthalen-3-yimethyl)-amino|-
tetrahydro-pyran-2-yl }-2-(6-fluoro-3-methoxy-quinoxalin-5-yl)-ethanol;

< {(18)-1-{(25.5R)-5-{({2,3-dihydro-| 1,4 ]dioxino(2,3-c]pyridin-7-yl)methyl-

d1)amino tetrahydro-2 H-pyran-2-y1)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yhethanol;

< {18-1-({28,5R)-5-({{2.3-dihvdro-{ | 4}dioxine-2,2,3,3-d4-[2,3-c]pynidin-
T-ylymethyllamino)tetrahydro-2 H-pyran-2-yh)-2-(3-flucro-6-methoxy-1,5-naphthynidin-
4-yhethanol;

- (18)-1-((28,5R)-5-(((2,3-dihydro-{ 1,4 ]dioxino[2,3-c]pyridin-

7-yl)methyl)amino ytetrahydro-2 H-pyran-2-y1}-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yDethanoi-1-d1;

- (85)-1-((28,5R)-5-(((2,3-dihydro-{ 1,4 Joxathiino[2,3-¢]pyridin-7-yl)methyl-
dDamino)tetrahydro-2 H-pyran-2-y1}-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-ylyethanol;

- {18)-1-((28,5R)-5-({(2,3-dihydro-~[ 1 4]dioxino-[ 2,3-c[pyridin-
7-yDymethyl)amino)tetrahydro-2 H-pyran-2-y1)-2-(3-fluore-6-methoxy-1,5-naphthyridin-
4-ylethanol-2-d1;

- (85)-1-((28,5R)-5-({(2,3-dihydro-[1,4Joxathiino[2,3-¢]pyridin-
7-yhmethylamino)tetrahydro-2H-pyran-2-y1)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-2-d1;

(S 1-((28.5R)-5-(({2,3-dihydro-[ 1,4 }oxathiino{2,3-c]pyridin-

7-yDymethyl)amino Metrahydro-2 H-pyran-2-y1)-2-(3-fluorc-6-methoxy-1,5-naphthyridin-
4-yhethanol-1-d1;

- (8)-1-{(28,5R)-5-(6,7-dihydro-8-0xa-5~thia-1,2-diaza-naphthalen-3-yimethyl-d I )-
amino]-tetrahydro-pyran-2-yl} -2-(3~fluoro-6-methoxy-[1,5naphthyridin-4-yl)-ethanol;
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- (18)-1-({28.5R)-5-(((2,3-dihydro-[ 1 .4]dioxino {2.3-c}pyridin-7-yl)methyl-
d2)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1.5-naphthyridin-

4-yhethanol;

or a salt of such a compound.

13.A  compound of formula I  according to  claim I, which
is (18)-1-{(25.5R)-53-[(6,7-dihydro-8-oxa-5-thia-1.2-diaza-naphthalen-3-vlmethyl)-amino}-

tetrahvdro-pyran-2-y1}-2-(3-fluoro-6-methoxy-[ 1.5 Inaphthyridin-4-yl)-ethanol;

or a salt of such a compound.

14. A compound of formula I as defined in one of claims 1 to 13, or a pharmaceutically

acceptable salt thereof, for use as a medicament.

15. A pharmaceutical composition containing, as active principie, a compound of formula 1
as defined in one of claims 1 to 13, or a pharmaceutically acceptable salt thereof, and at

least one therapeutically inert excipient.

16. Use of a compound of formula 1 as defined in one of claims 1 to 13, or of a
pharmaceutically acceptable sait thereof, for the manufacture of a medicament for the

prevention or treatment of a bacterial infection.

17. A compound of formula I as defined in one of claims I to 13, or a pharmaceutically

acceptable salt thereof, for the prevention or treatment of a bacterial infection.



