WO 2010/ 067332PCT/ 1B2009/ 055689 5- AM NO- 2- ( 1- HYDROXY- ETHYL) - TETRAHYDROPYRAN
DERI VATI VES The present invention concerns novel
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anti bacterial conposition containing themand the use of these conpounds in
t he manufacture of a nedicanment for the treatnment of infections (e.g. 5
bacterial infecti onsz} These co s_are useful antim crobial a ents
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and nycobacteria. The intensive use of antibiotics has exerted a selective
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In hospital settings, an increasing nunber of strains of Staphyl ococcus
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In hospital settings, an increasing number of strains of Staphylococcus aureus,
Streptococcus pneumoniae, Enterococcus spp., and Pseudomonas aeruginosa, major
15  sources of infections, are becoming multi-drug resistant and therefore difficult if not
impossible to treat:
- S. aureus 1is resistant to -lactams, quinolones and now even to vancomycin;
- 8. pneumoniae is becoming resistant to penicillin or quinolone antibiotics and even to
new macrolides;
20 - Enteroccocci are quinolone and vancomycin resistant and B-lactam antibiotics are
inefficacious against these strains;
- Enterobacteriacea are cephalosporin and quinolone resistant;

- P. aeruginosa are B-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 like 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 is a high medical need for new antibacterial agents which



settings. Therefore, there is a high nedical need for new anti bacteri al
agents which WD 2010/ 067332PCT/ 1B2009/ 055689 - 2 - overcone

mul ti dr ugwoesiteasst Gram negative bacilli such as A ba®@®EAR2009/055689
ESBL- producing E. coli and Kl ebsiella species and Pseudonpbnas aerugi nosa
(dinical Infectious Di seases (2006), 42, 657-68). I n addition,

m croorgani sns that are causing persistent infections are increasingly
bei ng 5reco&n| zed ait(%ilusatr ve ents or. cof actlg\os sever ngr oni c ..
di seases IF 8mﬁep’fniu FEPSE AR neRalive s decilivg 9586/ 832466 A& Gles
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not abl y al koxy hal ogen or cyano; one or two of U, V, X

r epr esentlieyridys RivesescRAIML 4 658g88sent CH, or, in the case of 10 U, V
and/or W may al so represent CRa and, in the case of X, rray al so represent

CRo; Ra rg dgﬁgﬂt ﬁncrrg?r%gm?ms I%lljalt a?fgrca%%?nrfgt Sersféltegtg nrflecc[)lonéle are 1n¥fea51n§l§rnbe?18gt abl y

represent a group o
5  recognized as causative agents or cofactors of severe chronic diseases like peptic ulcers or

heart diseases.

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

R1

(A1)

wherein R' represents notably alkoxy, halogen or cyano;

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

R® represents halogen;

R® represents halogen or alkoxy;

D can notably represent a group of the formula

Y—K

a

wherein P is a ring selected from

B;Q\Q\N\.}‘JJ/N,}“‘JQ
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15 QisOorS;



wherein Pis aring selected from WD 2010/067332PCT/ 1B2009/ 055689 - 3 - K
Y and Z are each independently N or CR3; and R3 is hydrogen or hal ogen (and
i n parti csbanionsaizegen or fluorine); Mis notably the groupBMa9/0s5689herei n
5 A3 represents NHCO, CH2CH2, CH=CH, CQCH2, CH(OH)CH2, CH2CH(COH),
CH(OH)CH(OH) or OCH2; A4 represents CH2, CO CH2CH=CH, COCH=CH or CH2CONH;

R2 can noqfably, represent, hydrogen; and R4 can notably each represent
hydr ogen;X103K5Z @keasb ingdspin B&@%ERW@F ogen; and the dotted |ine

representgs i@h?drﬂ@éneort?ﬁ[}%eﬁ?(and"iﬂ?@rtﬁglaﬁﬂgd of &IRRRRJ, hydrogen, also a
doubl e bond. "Anonhg the conpounds specifically disclosed in WO 2006/ 032466,

there i s Nlat ndEtdppeegro®YM’t he conpound of the fornula (E187): OH (EL187)

R2
o R®
|
M2= '§‘A3‘g N_A4_§-
R® R4

wherein

5 A represents NHCO, CH,CH,, CH=CH, COCH,, CH(OH)CH,, CH,CH(OH),
CH(OH)CH(OH) or OCHj;
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):

OH
O
OO
=
N O

(E187)



WO 2010/ 067332PCT/ 1B2009/ 055689 - 4 - Besides, W) 2006/ 125974 al so

di scl oses generically conpounds of fornula (Al) as described above,

i ncl udi ngwOavi@ez3spl e 1) the conpound of fornula (El): PCNIB2000AY6R9 ONo
(El') WO 2007/ 080016 di scl oses conpounds; that have a fornmula very simlar to
that of forrmula (Al) above with respect to all side chains, with the

exception of the si hai n .5 WD 2007/ 105154 di scl,oses_specif]
conpound%ﬂe?,owr%@%?&%%“ g@av@,scl?wa %?&F‘H@‘Ené’a@%ﬁ*ﬂﬁ é)efszymtlﬁe(f%ﬁn%und
of the formMLRd ﬁﬁ?vje), inclddir{g (at E§4rnple 1) the compound of formula (E1):

T
S
N G o

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

(E1)

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):

N/ OH

ZT
O

(E21)

Although the compounds of formula (E187), (E21) or (El1) 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 I described hereafter. Unlike the

previously known compounds of related structure, the compounds of formula I have a low

hERG K channel inhibition, which makes them less likely to prolong the QT interval and
15  to bring about ventricular dysrhythmia.



(E21) Al though the conpounds of formula (E187), (E21) or (El) may have

I nteresting anti bacterial properties, they are not suitable for use in man
because twoyowvmw73sery |ikely to induce prolongation of wrha/IgHo)/miesval and
thus ventricular dysrhythm a, a serious _adverse 10event that may cause
death of the patient. The Applicants have now found particul ar

5-am no- 2- (1- hydroxy-et hyl )-tetrahydropyran antibiotic derivatives

cor r esponditieys F’%‘{’?‘Iligleflﬁroﬁﬁ}eam}’elﬂ@é‘@?? et essafleF. unli ke the previously
known compounds of related structure, the conpounds of fornmula |I have a | ow
hERG | ( Giramngbendtii by RilkteBicompBBKRS g4 eSS | i kely to prolong the QU
I nterval and 15to bring about ventprl cular dysrhythma. WO

2010/ 067332PCT/ 1B2009/ 055689 - 5 - Vari ous enbqodi nents of the invention are
presented hereafter: i) The invention firsy?® T\t 0 conpounds of

formul a | RLR I V WI V\:he|-l’-|@I/

Z
Z,

wherein
R' represents alkoxy (notably methoxy);
5 R’ represents H or F;

cach 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, S or CHy; and

10 A represents CH,, CH,CH,; or CD,CDy;

and to salts (in particular pharmaceutically acceptable salts) of compounds of formula I.

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
specification and claims, unless 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, rn-butyl, iso-butyl,
sec-butyl and fert-butyl. The term “(Cy-Cy)alkyl” (x and y each being an integer) refers

20 to an alkyl group as defined before containing x to 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«-Cy)alkoxy” (x

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



5R2 represents H or F;, each of R3, R4, R5 and R6 represents independently H
or D Vrepresents CH and Wrepresents CHor N or V represents N and W
repr esentwoQChi0/06733epr esents CH or N, Z represents 0, S ®CTIBRVI/BIFASIL0 A
represents CH2, CH2CH2 or CD2CD2; and tqp salts (in particular
pharmaceutically acceptable salts) of conpounds of forrmula |I. The foll ow ng
par agraphs proyi de defjnitions of t?;e arious chem.cal noieties for the
conpounds a&&%ﬁéalil ﬁTQH%SoF?Ih%‘aPWi“eﬁt(pé)' 3 BHEPXY rBEOY BRIy ORF 59 &T%WB‘?% y

t hroughout étbﬁs.slﬁﬁﬁb%h&ﬁ(l& QJE‘arﬁ‘ISled 6t AkOBy o dlhEHTIAL n%ﬁ&&%tﬁ@xﬁ%&?éiw set

out definition pr es a 15broader or "narrower definition: + The term

"al kyl ", ussdl iad-priwody. Rrefecodbiaratthoxy andefteoxy.t 0 a saturated strai ght or
branched chain al kyl group containing fromone to four carbon atons.

Repr esent-at The t@xarfpilegerndf reddrkytb fli@ings chiveinadérominéydr, iodinky Iprefpradbly to

i so-propyl, n-butyl, iso-butyl, sec-butyl and tert-butyl. The term
"(Cx-ey)al k Wm’(exor&h@“?}eeach being an integer) refers 20to an al kyl group
as defined before containing x to y carbon atons. + The term "al koxy", used
al one or ¥ nTeontibedi Poriciersde @dsuichurm aepaiqHic ‘b ispfoppehadlressai n al koxy
group containing fromone to four carbon atons. The term " (Cx-Cy)al koxy" (x

cont 4i i s PG BB s SRS 1B, S0 Bl aEy NG Ro R LIRS B
exanpl e, aadlpCbasc3ditionxylty Retgperxo chaba satle ool Sattescteotidin ferdagiardbeR” dno s .
Represent gti ve 8%?2#2??)4“ al koxy groups include nmethoxy, ethoxy, n-propoxy

and i so- propExy ed’are nethoxy and et hoxy. + The term "hal ogen"
refers to fluorine, chlorine, bromne or iodine, preferably to 5fluorine or

chl onpne 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 5% 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.

i1) The invention furthermore relates to compounds of formula I as defined in

20  embodiment 1) that are also compounds of formula Ip
N=Y

HO// O O
- miiNH \_{ “[CH,
_/

z

Ip

wherein

R' represents alkoxy (notably methoxy);



+ The synbol "D' refers to a deuteriumatom i.e. the 2H i sotope of

hydr ogen. The term "pharnaceutically acceptable salts"” refers to non-toxic,
i nor gani cwonomvgaisec aci d and/ or base addition salts. ReCenBrmogoisasy be nade
to "Salt selection for basic drugs", Int. J. Pharm (1986), 33, 201-217. 10
Besides, the term"roomtenperature” as used herein refers to a tenperature
of from2Q to 30C,__and preferably 25C. Unl ess used regardi ng tenperatures,
the termR dB¥EIOMIQEED before a numerical value "X' refers in the current
appl i cat ipne50.aR dibpkval extending from X mnus 10% of X to X plus 10% of
X, and preferably to an interval extending fromX mnus 5%of X to X plus
5% of 15 Kprdsents K&l @aNt i cul ar case of tenperatures, the term "about"

pl aced before a.t er re "Y' refers in the current application to an

i nterval ’S?P@ﬁ?ﬂtﬁérjgr% h#4 enperature Y ninus 10C to Y plus 10C, and

pref esablpyrep@scits 0 B € val extending fromY mnus 5C to Y plus 5C i)
The invention furthernore relates to conpounds of fornula | as defined in

20 enbodi j . | M.cx |
enbodi AR/ sdits (i h@lﬁaﬁ gﬁh&&c@&fﬂ%ﬁg agnc;epeafble%a;h@%m%oh@ouﬁs IformdfRr,

wherein R represents Xy (notab hox

2010/ 067332PCT/ 1B2009/ 055689 - 7 - R2 represents Hor F, Wrepresents CH or
N, Y repriesbnpasti@Hirg theNinventionZelaggsrte sempsuigls & form@pidor, andtoseonmmspndsent s 0
or 1, and to,s r.)ggar maceutically acceptable salts) of

I glts qn arti(fulat
conpounds®'StH'¢ 6P AT 4§ .eml:?q Y BaFtiul ar, the invention relates to
conpounds Rfreproseitd (@ I(GhalkdxyqpartioueANRRUIAS);@hdf ormul a | according to
embodi ment i) wherein: s
10 - at most one of R”, R”, R” and R” represents D and A represents CH, or CH,CH,, or each
of RS, R4, R’ and R® represents H and A represents CH,, CH,CH; or CD,CDy;
as well as to salts (in particular pharmaceutically acceptable salts) of such compounds of

formula Icg.

iv) The invention furthermore relates to compounds of formula Icgp, i.¢. to compounds of
15  formula Ip according to embodiment ii) wherein R' represents (C,-Cs)alkoxy (particularly
methoxy) and n may represent 0 only if Z represents S, as well as to salts (in particular

pharmaceutically acceptable salts) of such compounds of formula I¢gp.

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 i) 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  wviii) According to one 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 N.

ix) 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.



- R represents (G -C3)al koxy (particularly methoxy); and 10 - at nost one
of R3, R4, R5 and R6 represents D and A represents CH2 or CH2CH2, or each
of R3, RAVORB10@3RE represents H and A represents CH2, PCHARMR9/035689D2CD2;
as well as to salts (in particular phargraceutically acceptable salts) of
such compounds of fornmula ICE. iv) The invention furthernore relates to
conmpounds of formula 'CEP, i.e.. to cqonmpounds of 15 fornmula |Ip_according to
enbodi med AGPIURLIBPRS RID-PRSPEEEht st (s TexsptipRoy opRPEreuph Ty t fioxy)
and n MayefifRl BB AnBBlinchls ifid IRPARREMNIA b sudPuleY roftSich® Gl ts (in

particul ar pharmaceutically acceptable salts) of such conpounds of fornula
' CEP. v) According to a preferred enbodi ment of this invention, the
conpoundsi)ohcdonding kamarotlay sdetimbedinment ofidisohventioodihasampoundstad formulabey e

Accorai ngri<bansar e e TBIRTY 6o et RO b Bt or i a1 s

defined in one of enbodinents i) to v) above will be such that R2

r epr esentxsi) Bine nvdin ) aria of eiinhvtdtichnelahdrto Cambautids off férduga | MyV@itincdin ofid1e
conpounds of formula | as defined in one of enbodinents i) to v) above wll
be such tohsmbpINapyistar) whereims rgaresentsAdcor ding to one main enbodi ment  of
this invention, the conpounds of fornmula | as defined in one of enbodi nents

i) to viikinaReugdh!h R SWGArhREbF Wa’fnepél@a?@%i . e coWﬁounds of formyla I as
2010/ 067332PCT/ 1B2009/ 055689 - 8 - x) According to one sub-enbodi nent of

t hi s i nvelfinghin rhdie veoapouhalsovefwifldersuttathht:as defined i n one of enbodi nents

i) to ix) ,above will be such that Y.represen . Xi).,According to

ahot her S BN BBUOHRIN 5O TP LT AT s EShSLEHBSBEST Brtiiof 25
defingd idefiRQLinOEmEIRAEHIT BF $ii) thkdrPtog¥theARAY nM dflenfbRdikiGis et xi?fand A
represents N. 5 xii) One main variant of this invention relates to
conpoundsetschtsr(idl; @r1 as defined in one of embodinents i) to xi) wherein Z
represents, 0. Xxiil ccording t subsvar,i ant . of i N var.i.ant. Xii t he
conpounas tereSminglnd S8 SRR TR S S B TR A A B uen
that: thiefifed RNRAbEHISCA i) GORP QilBAlSo@kher @FifiUARy bf @Bbdlembmed) it xgranadi ment
i) or iii) or as 10 defined in enbodinent i) or iii) taken together with
any of en®geicHsfts v) to xi) and A represents CH2; or these conpounds are
conmpounds of formula | as defined in enbodinent ii) or iv) or as defined in

enbodi mentyi AdcoRing ¥d a cﬁilﬁé?@uﬁ-corgﬁﬁrﬁ%rf nMih Qﬁﬁaﬂl\{ X‘ﬁ?), tﬁ@'@&ﬁh&ﬁf&% f Yarnh@a Kby and
n represent's 0. 15" xiv) According to another sub-variant of main varl ant
Xii), theletneiounds vefiarftaiipubavelwildedetli thed in mai n variant xii) above w |

be such that: these, conpounds are. conpoynds, of fornula, . as.defined in
embodl menthfs GRS GF A PaR oAU BOacAEF T FHBRITIER D{EREROT Syot her
wi th any gfin&mhodhpEihentvi) of GipdakerPREcef GRLGDSVrentPodfdhidis 0F to xi) and A
represents CH,CH,; or
20 - these compounds are compounds of formula I 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 1.

xv) According to yet another sub-variant of main variant xii), the compounds of formula I
as defined in main variant xii) above will be compounds of formulal as defined in
25  embodiment i) or iii) or as defined in embodiment 1) or iii) taken together with any of

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

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

one of embodiments 1) to xi) wherein Z represents S.



20 - these conmpounds are conpounds of forrmula | as defined in enbodi nent

ii) or iv) or as defined in enbodinent ii) or iv) taken together with any
of enbodiweror/osy33ko xi) and n represents 1. xv) Accor diPag/IBmoyeisegnot her
sub-variant of main variant xii), the gonpounds of fornula |I as defined in
main variant xii) above will be conpounds of formula | as defined in
25enbodinment i) or iii) or _as defiped. in enbodinent i) or ii]) taken

t oget her XXH{ ACERRAINSF LOtASOMRERIER! 9f MaR %r)anéﬁzjl),/rlﬁwqomwmse% . wo

2010/ 067 33 aRCATn FRAR VR AR 6B %vovdwill Bddch tfgcording to one sub-variant of
: : .

mai n variant xvi), the conpounds of fornula | as defined in nmain variant
XVi ) abowvehesk|dontpeusdscire tdoatpoundshefsfermulag cunidéined &1 cobpboedisi)afr ifibpned a

defined i thodi h Coiii £ : T bodi ¢ b,
Faken t oGEURG T TRURG o PG HREE!SS VB 4 SAPOR DY bEGH D of
t hesesconpabRgs @1g ogompounds of fornula | as defined in enbodinment ii) or

iv) or as defined i n enbodi nent gg) or iv) taken together with an% of
enbodi menttkesg)componigs angomppepsiserfdarsulg ! as defingdvin ¢mboticmentdiny ivboambt her

sub-variant _of . main riant xvi he conpoynds forpula | 10a fined
e n qanrghi Rt BROR or ¥ baeh AR, B BBy 19 3P
conpoundsepttscharorul a 1 as defined in enbodinent i) or iii) or as defined in
enbodiment i) or iii) taken together with any of enbodinents v) to xi) and
A represents CH2CH2; or these caonpounds, are compounds of fornuyla | as
defined PWiEMsArdipmio ppothegrsupyyrignt of dmaig yarippet ), ﬁh%?ﬂmﬁ%ﬁg? fQrynudg [ vy

t akenot ogelbietodth ki Dt xeNBBNSEMNR. dn ifex ) and n represents 1. xix)

According to yet another sub-variant of main variant xvi), the conpounds of
formul a |- thesedefripoends are mampoviadsi anformvia)l abisfiecdvr tmbedicenpouwnds) of as

formula I, as defined.in eobodinment | r iij) or .as . defined in embodinment
1y or 1 g Red B e R o o GRS ke bl ERLOOIE X1 P A 1
represenqqgg%ggaggﬂX{%oybt another main variant of this invention relates

to conpounds of formula | as defined in one of enbodinments i) to xi)
wher ei n Z thespreegwatedsGrig comprindsafdormiilad as debnd mugmbaiienitinodr imhphas

o ui 1t GRS ) REH' Rl nC S it B AL 1

defined irgpregdagdi.ment i) or iii) or as defined in enbodinent i) or iii)
taken together with any of enbodinents v) to xi) and A represents CH2; or

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

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

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

in one of embodiments 1) to xi) wherein Z represents CHa.

xx1) 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 I as defined in embodiment 1) or iii) or as
defined in embodiment 1) or ii1) taken together with any of embodiments v) to xi) and A
represents CH,; or
- these compounds are compounds of formula I 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

30  represents 0.



t hese conpounds are conpounds of formula | as defined in enbodinent ii) or
iv) or as defined in enbodinent ii) or iv) taken together with any of

enbodi merw® 20)0/a6@332i ) and n 30represents 0. WO PCT/IB2009/055689

2010/ 067332PCT/ 1B2009/ 055689 - 10 - xxi$) According to another sub-variant
of main variant xx), the conpounds of fornula | as defined in main variant
xx) above wi || such that t hese conpounds e conpounds qf fornula | as
def i ned AL e&ﬁwert? apgthgy; subyapiagyof; (B SN rihE RBORP HIR O fyrmgyla | py

taken togRERS inhdiR vafidht&k) %@%lﬁ%@tsﬁchvﬂlatto xi) and A5 represents CH2CHZ;
or these conpounds are conpoun s of formula | as defined in enbodi nent ||)

or iv) or tb@edaefnmenlds are enbpdiomdsnef foiuled ds\definak encmbegdset 1)wirtih) anys of
enbodi ments v). and. sents, 1. xXi i) -Agcordi ta . ye

onother dibnghit Sbodmehch fr SEPRERT RSt itk A% AT B TG A as
defined irgprBRhiy VAJGHENbr XX) above will be conpounds of formula |I as defined

in enbodi ment i) or |||) or as defined in enbodinent i) or iii) taken
t oget her vthftsh campoutdsesrp sdinpewrds af)formulr L s safinl ini ¢mbadépertsidrar ICDRICHD.

XXi V) An% %@rﬁg %nﬁt 1 fortlgkfakleﬂ\{ tthe? heI ar&s d%lgocﬁr%g%g ‘{53 n%fa.n)dor ml a

| as deflne Iné 501 39 aEri hed T H e

iii) takegprtqgstiher with any of 15 enbodinents v) to xxiii) wherein V
represents CH and Wrepresents CH or N. xxv) Another enbodi nent of this
i nvention fgrthernnre relates to conmpounds, of fornula I as defined in

enbodi merfii}) Aggorfing) tog ety anefher pehiviring RiomReNEId BY- ithe comprEist 8het her
wi thgny f&fmtﬁéf? QIR Sin Waid Qaﬁéﬂt hee) AR IV co%xﬂ)%ﬁtﬁ&se@ﬁ ﬁ)rr%luﬁﬁgﬁ Weﬁned

represents CH. XXVi) Anot odi nent of thi's I nvention relates
conpoundsneﬁmbmmnmt®(h1a$ode§dﬂh¢daﬁenmodmmnmﬁ)emh@dﬂwnnbgﬁh@qwmhanyoﬁ) to

Xiv), Xxvi XViii nd xxv) wherein each of R3, R4,
R5 and R@Lﬁ@g?@?@%ténﬁﬁﬁ%ﬂlﬁyﬁiﬁwg§ (Qx ‘or CH2CH2, all these conpounds
bei ng hereafter referred to as conpounds of fornmula |IH. XXVvii) According

to a par tix&yl Alotisit RnBHERRNTR thi® fnveniatidMREs toXewipbunder oaRpUNdHefhed
formula | as defined in enbodi nent xxvi) will be such that V represents CH

and W 25 i embediarnns QM ig) oNas dsdinediinembedisegnt ilcen i fakendogashqyovifanopt
for rent V represents
CH gﬁé V\F@%ng@eféllﬁ{@d‘& xQuﬁl%%gélr & eeg{%é’tﬂ %?El‘(/)\%l)(}’WQ%g&%ﬁ élq%]t N.
2010/067332PCT/182009/055689 Z represents O or S (preferably 0); and

xxv) Another embodiment of this invention furthermore relates to compounds of formula I

as defined in embodiment 1) or iii) or as defined in embodiment 1) or iii) taken together

with any of embodiments v) to xxiii) wherein V represents N and W represents CH.

xxvi) Another embodiment of this invention relates to compounds of formula I as defined
20 in one of embodiments 1), 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 I;.

xxvii) According to a particular sub-embodiment of embodiment xxvi), the compounds of
formulal 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 methoxys;



A represents CH2CH2. xXi X) According to another particul ar

sub- enbodi nent of enbodi nent xxvi), the conpounds of fornula |I as defined
i n enmbodiworbiomevizp Wi Il be such that V represents N 5 aod/iBioogpssesent s CH.
Xxx) In particular, the conmpounds of fernula | as defined in enbodi nent
xxiX) wll be such that: R represents nmethoxy; Y represents N, 10- Z
represents Q or S (preferably ; .and. A represents CH2CH2. xxxi) Another
enbodi ment  &f PR Q\R%r#q%&?ferra eya@één‘ﬂo conpounds of fornmula | as defined
in one of_erﬁp%géfgg&g@ﬁzbﬂjii), v) to xiv), xvi) to xviii), xx) to xxii),
xxiv) and xxv) wherein: 18- either one of R3, R4, R5 and R6 represents D,
the others of R3, R4, R5 and R6 each represent H and A represents CH2 or
CH2CH2, xaix)edchordingR3o ptheRSpatidulRs subpmewdiment Hobmindimprte seni.s tIGD2CD2,
all these _conmpoun bei.ng hergafter referred tqQ as.conpoun of for a |ID
o 1) aceBPATRG 4 doRTyRT e SEFRA S BuBhaT ks BN ERUBEHEN Rrge N Re
conpogndsin@fw 2préenidd | as defined in enbodi ment xxxi) will be such that
V represents CH and Wrepresents CH or N. xxxiii) In particular, the
conpounds of fornula | as defined in enbodi nent xxxii) wll be such that:
V r epr eséfts Icppiigulanthe spepawids of foprulady asy dohingd diyegbeeingt yxix) zvill be
represen%g%tg%%:ls (preferably 0); and A represents CH2CH2 or CD2CD2. WO

2010/ 067 B2009/ 055689
- R represents methoxys;
- Y represents N;
10 - Zrepresents O or S (preferably S); and
- Arepresents CH,CH,.

xxx1) Another embodiment of this invention relates to compounds of formula I as defined
in one of embodiments i), iii), v) to xiv), xvi) to xviii), XX) to xxii), xxiv) and xxv)
wherein:
15 - ecither one of R?, R?, R’ and R® represents D, the others of R’, RY, R’ and R® cach
represent H and A represents CH; or CH,CH,
- oreach of R*,R*, R’ and R® represents H and A represents CD,CD,,

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
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 methoxys;
- Zrepresents O or S (preferably O); and
- Arepresents CH,CH, or CD,CD,.



- 12 - xxxiv) According to a particular sub-enbodi nrent of enbodi nent
xxxi), the conmpounds of formula | as defined in enbodi mnent xxxi) wll be
such t hatwo 2ompeesents N and Wrepresents CH. XXXV) PCH/IPZO0Y/DES68%r , t he
conpounds of fornula | as defined in egbodi nent xxxiv) wll be 5such that:
R represents nethoxy; Y represents N, Z represents O or S (preferably
S); and A represents CH2CH2 or CD2 . 10 xxxvyi). Particularly preferred
are the PSKIVORICAYIEBNBSURELCUS SPBTGHEHEQIWG%Q 8@5?418@14 FOBhehororRAYgds fent s
i) to i Vigrmfld Plasdefined in embodiment xxxi). will be such that V represents N and W
{(2S,5R)-5-[ (2, 3-di hydro-[1, 4] di oxi no[ 2, 3-c] pyridin-7-yl ﬁet hyl ) - am no] -

t et r ahydmreprpsentrcl2- y1} - 2- (6- met hoxy- [1,5 ] napht hyri di n-4-y1)-et hanol ;
(15)-1- {(2S,5R) -5-[(6,7

-di hydro-[1,4] di oxi ho 3-¢C ridazin- 3-yl me | ) -am noj.- . .
15t o ¢ ayrart ByR R, i coshBRi Ry Tl Skl i P limant py vk

15) - - h that:
E(Z)S, 5R) SEC t(l‘é‘t, 3-di ?sydrt(l)l- [ 1, 4] di oxi no[ 2, 3-c] pyri di n-7-yl net hyl ) -am no] -
t et r ahydr o- py rapcEmpIpethoxy,
-2-( 3-¥I uor q(]ge- Ergtg’ 1}1- [ 1, 5] napht hyri di n-4-y1)-ethanol; (15)-1-
{(2S,5R) -5-[( pg& I %dro- [ 1, 4] di oxi no[ 2, 3-c] pyri dazi n-3-yl net hyl ) -am no] -
tetr ah]}/flr 0- m/ﬂggfbsélﬁsld)}or S (preferablﬁl Sh); andd ) hanol : 20- (15)
-2-(3- or o- 6- met hoxy- [ 1, 5] napht hyri di n-4-y1) - et hanol ; - (15)-1-
{(2(5, 5R) EJ15- [P(E‘ipée-saﬂﬂtﬁﬁhbﬁzf}ﬁ]ﬂgp&yno[ 2, 3- cf’pyri di n- 7-yl net hyl ) - ani no] -
t et rahydr o- pyran-2-yl} -2-(7-fluoro-2-nethoxy-quinolin-8-yl)-ethanol;
(15) 18- xxxvi Particularly preferred are the following compounds of formula I as defined in one of
{(2S,5R) -5-] gz, 3- d‘l9 hyﬁr)o- 4- oxa-| -t hi a- bg aza- napht hal en- 7-yl net hyl ) - am no] -
t et r ahy dreorboyimaanti :
-2-(3- 1¥I uor o- 6- net h?)O;(Ly- [ 1, 5] napht hyri di n-4-y1) - et hanol ; (15)-1- {
(2S, 5R) - 5] 9)21-3c281 3Ry ebr-[q2 3-dikxadrd-| t Hide6na{2,3a¢ [paupdih Hay lerethiA yhmiioly | %1 an} noj] -
25t et r ahydr o- pyr an- 2- -2-(7-fluoro-2-nmet hoxy- qui nol i n-8-y1)-ethanol ;
(15) - 2- (%@tfa%ag%op%%%’yﬁr%;ﬂ-%[rée,t%?wgﬁhﬁﬁwhtwmﬁﬂ)q'@t @1{0'(132 S, 5%@) : 5-[ (3-oxa- 1-t
hi a- 5- azaipghan B qae al - L Oy {-3 yB1 L;
(15 -2 T RO A R O PAPTEr MO SSEIAY L o5 aza
- i nddA6- yétraby tnok)yram o] -2¢(6 tmethydr D> pyapth2idpd-p-yleethamd! ;  30- (15) - 1-
(28, o8 - 07 b B s a2 P N3N R TP b S ST B b o)

t et rahydr
- 2- (3- T | YDy Broopfrhir v [ -2.(3IMapds hethehtyar 145 Mdpttifrhmnalyil)-cthanol;

- (15)-1-{(2S,5R)-5-[(6,7-dihydro-[1,4]dioxino[2,3-c]pyridazin-3-ylmethyl)-amino]-

tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-[ 1,5 Jnaphthyridin-4-yl)-ethanol;
20 - (18)-1-{(28,5R)-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-yl)-ethanol;
- (15)-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 Jnaphthyridin-4-yl)-ethanol;
- (15)-1-{(28,5R)-5-[(2,3-dihydro-4-oxa-1-thia-6-aza-naphthalen-7-ylmethyl)-amino]-
25  tetrahydro-pyran-2-yl}-2-(7-fluoro-2-methoxy-quinolin-8-yl)-ethanol;
- (15)-2-(3-fluoro-6-methoxy-[1,5 naphthyridin-4-yl)-1-{(2S,5R)-5-[(3-oxa-1-thia-5-aza-
indan-6-ylmethyl)-amino]-tetrahydro-pyran-2-yl} -ethanol;
- (15)-2-(7-fluoro-2-methoxy-quinolin-8-yl)-1- {(2S,5R)-5-[ (3-oxa-1-thia-5-aza-indan-
6-ylmethyl)-amino]-tetrahydro-pyran-2-yl} -ethanol;
30 - (15)-1-{(25,5R)-5-[(3,4-dihydro-2 H-pyrano| 2,3-c]pyridin-6-ylmethyl)-amino]-
tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-[ 1,5 Jnaphthyridin-4-yl)-ethanol;



WO 2010/ 067332PCT/ 1B2009/ 055689 - 13 - as well as the salts (in particular
the pharnaceutically acceptable salts) thereof xxxvii) Further particularly
pref erredwoanpaenisg of formula | as defined in enbodi nerCTIIB2009/035689) ar e
the foll ow ng: (15)-1- {(2S,5R -573[(6, 7-di hydro-8-o0xa-5

-thia-1, 2-di aza- napht hal en-3 -yl net hyl )-am no] - 5tetrahydro-pyran-2-yl}

-2(3f|uor06rreth [1, 5] pht yridi n-4-yl)-et hanol ;
(15) - 1- { @2y Hy hy. ﬁaﬁ%iﬁgmﬂw P?‘aff]l%ﬁeBB%‘r‘%%[@C@I%?%W‘ishﬁhﬁm?fy| met hyl ) - ani n
o] - tetrahydro-pyran-2-yl} -2- (6 f I uor o- 3- met hoxy- qui noxal i n-5-y1) - et hanol ;

(15)-i- ﬁ&gﬁi)ﬁ@rﬂéf particularl Breferred compounds of formula I as defined in embodiment 1)
[ (6, 7-di hydro-[1, 4] di oxi no 3-c] pyridazin-3-yl nmethyl)-am no] -

t et r ahydosdipyaratheZojawing2- (6- f | uor o- 3- met hoxy- qui noxal i n-5-y1) - et hanol ; 10-
(15)-1-{(2S,5R) -5-[ (2, 3-di hydr o- 4- oxa- 1-t hi a- 6- aza- napht hal en-7-yl met hyl ) - a
m noj - t et(Y &h2S; W+‘5a[r(6,2 difi}dro-8-oxa-5-thia-1,2-diaza-naphthalen-3-ylmethyl)-amino]-

-2-(6-fl h I 1 |- . (15)-1- S, 5R) - 5-
FALSIE R AR IR R 1 SR (UM
tetrahydrw yr- 25 Jslgz% =dif cfrblﬂpﬂilh&l @Qeﬂ}ﬁyﬂ&ihﬂpgflﬁle'tﬁyl)saﬂ%b] et hanol ;
(15)-1 -((2S, - ydro- i oxi'no [ 2,

-c] pyri d|t¢trahy9ﬁ0)mam§l+}15§+()5é1n0m}§5tmth@*}y@no@@lﬁnp%rylaﬁt@nyh) 2-(3-fluoro-6-me

th?gé éR? 2‘% ?Q%g[gl#%ﬁ :&[%%‘EPA]Tgﬂgﬁﬁﬁ;?ﬂgé[%%)gé]éygida&@%Iygngihyl)-amino]-

-C] pyrl ditgy 71 Mto):prehig Ly Bnied)doed-5 ahotds a2 ¥ihangt ( 3- f | uor o- 6- met hox
- nap h{ahyr |Odlwrs1t 4%}; et(hanol 20- )Ely(%Hn ! ?) .

y( ( 2$05Ry(55')(1( (2SR dBclipydratdeexi H@a p;azgna@l}tb@lﬁmﬂrmmethyl) -amino]-

7-yl t = 2= th 1, 5- ht
AR e e e R R e e e A AR
[2,3 - (1 S) 1-{(2S,5R)-5-[(6,7-dihydro-8-oxa-5-thia-1,2- dlaza naphthalen 3-ylmethyl)-amino]-
-c]pyrldln | ) et h dl) am no)tetrahydrao- 2H pyran- 2yll) 2- (3-fluoro-6-net
hoxy-1, 5 tﬁ%ﬁémpyram %-yi}; A~ (QTQL@mTéﬁBq:thoxy qulnoxahn 5-yl)-ethano

15) - 1- 7-yl
oyt et &yt bR Ry P A7 Yo ay SR R i SRR, oY
t handb- 2-ddla;rn1n()Iﬁ©tfaJJyd1(02EJJ@Waﬂ52 90{22(33ﬂubrh36dmeﬂlbiy-4]59lxaqﬂhthylrldm-[ 2,3

-c]pyridin
307-yl) me fﬂgﬂﬂ}%’m’no)tetrahydro 2H pyran-2-y1)-2-(3-fl uoro-6-net hoxy-1, 5- nap

ht hyri di nv75)-1-((28,5R)-5-(((2,3-dihydro-[ 1,4]dioxino-2,2,3,3-d4-[2,3-c]pyridin-
7-yDmethyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-

) met hyl ) am
din-4-yl)e

4-yl)ethanol;

20 - (18)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]dioxino[2,3-c]pyridin-
7-yDmethyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-1-d1;

- (8)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]Joxathiino[2,3-c]pyridin-7-yl)methyl-
d1)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-

25  4-yl)ethanol;

- (18)-1-((28,5R)-5-(((2,3-dihydro-[ 1,4]dioxino-[2,3-c]pyridin-
7-yDmethyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-2-d1;

- (8)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]Joxathiino[2,3-c]pyridin-

30  7-yl)methyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-2-d1;



4-yl)ethanol -2-d1; WD 2010/ 067332PCT/ 1B2009/ 055689 - 14 -

(5)-1-((2S,5R) -5-(((2, 3-di hydro-[ 1, 4] oxat hiino[ 2, 3-c] pyridi n-7-yl) et hyl)am
i no)tetr aNpdnw/@F3pyr an- 2-y1) - 2- (3-f | uor o- 6- net hoxy- 1, 5Paapghtdeynisdsn- 4-yl ) e
t hanol - 1- d1; (S)-1- {(255R -5 -[}46,7 -dihydro-8-oxa-5 -thia-1

, 2-di aza- napht hal en-3 -yl net hyl -d1) - 5am no] -tetrahydro-pyran-2-yl}

L e R A e (19 1-{(s5m s
[2,3- ] pychighnndhhORL M A2 L AR S AN B2 RAR0: 2 Yiphy R | wor -6

- met hoxy- T, thyridi n-4-yl)ethano as we as the'salts (i1'n particular
t he phar redthdnokllidi; accept abl e salts) thereof 10 xxxviii) The invention

further rela t oun of _f.ar | as.defined i di ment i)
o 111y PEl TR B R e it -Lars R RO B o unde

l'i sted i nnARdIOEiramRAo-¥¥PaMI2y13U2d 3t Gors FIREMBLE [ 1,5 mbpthifidigio@GlictRRAsL, XXX Vi 1) .
In particular, it also relates to the groups of compounds of formula I

sel ect ed -{(FOM-{BE GO 2oy ot A ¢t dipxinpd2.dapaishard-ylimeted- i n enbodi nent
XXxvi) and\th oun | | st i odi nent., 15 XVI | whi ch groups of
conpoundgeyﬁW' %ﬁ%@»@mgé??gggggabgégaﬁgﬁg?ﬁgé%%é¥ﬁ§ﬁﬁ? gyrﬁg'xxxv), as wel |
as to the-gathsmol(;i n particular the pharmaceutically acceptable salts) of
such conpounds. The invention noreover relates to any individual conpound
of for nulag wel1S8HIRCIaBS (ih pamc e (e P £&RNBESN B8 RibI¢ fiftsFRRROENdS |isted in
enbodi ment xxxvi) and the conpounds |isted in enbodi nent xxxvii), and to
the salts (in particular the 20 pharmaceutically acceptable salts) of such

i ndi VP duakxedipbieninvertien dwihasuistdesofo i spmpaoyndgcelofermdp toas Hefinagdy&nt i on,
i.e. acc [ ~0Ne:: di tSe. 0 Ik ) sui . t he
use as. RO DR vy ETARC TR ro A g B eSO i 12
and as substrdodiesent akxyd) ese i egnporadgiipicd iarehbodigeunt axxmEl)eld phsicular, it
particular al] types of or%anic materjals for exanpl e polyners, |ubricants,
25pai nt s 2lsPiTplaEss 1o thegraens ofisapweungihiprrula trelcetsdiomids gsoun emysiing pf

accordi N9hd So GurldQMRRL R AbSYiRRAE h%Wi Lbhy tﬁ&w@%@ggi 8dd 9@8%@5&1&@ d

bacteria-I1ke organi sns. They are theretore parti l'y suitable I n human
and \ét erxixrain)y winsdhi growes dforontpoengs ypthyingore soaexpond enoihef apyodfehto vato and

system c infections caused by.these pathogens as .well as disorders rel ated
C 5 bact orFAD" Ah PR IS dRATG S 6 PG SBp e TS CoeaTly| RIS oLy she <.
bronchi tigmpb@Qsi |T|hbt'h§entféﬁdmﬂﬁ%%l‘| fijdibs tclf ghptiRdivideal 868 (}Sdrfanop)formulal_

[

Streptococcus pneunoni ae, Haenophilus influenzae, Mraxella catarrhalis,
WD 2010/ Gelzgs o the20097 0866802 of IIE congoapds/lissedbmcesbadimentsxxxFhtagd deoccus

faecalis, E.fageciu E. casseliflavus,.S. epiderm di . haenol yticus, or
pept ost r sprBebERLd g, SREFrn ¥ S io i@ T b oy TRRERAE A

gl omepul @heicthticlly abapebid Qltbydfeath Paikyuabtésapd@occus pyo genes, G oups
C and G streptococci, Corynebacterium di phtheriae, or Actinobacillus

haenol yti cum respiratory i i i ) )
The compounds of formula I according to the invention, i.e. according to one of
embodiments 1) to xxxviii), are suitable for the use as chemotherapeutic active compounds
in human and veterinary medicine and as substances for preserving inorganic and organic
materials in particular all types of organic materials for example polymers, lubricants,

25  paints, fibres, leather, paper and wood.

The compounds of formula I according to the invention are particularly active against
bacteria and bacteria-like organisms. They are therefore particularly suitable in human and
veterinary medicine for the prophylaxis and chemotherapy of local and systemic infections
caused by these pathogens as well as disorders related to bacterial infections comprising
30  pneumonia, otitis media, sinusitis, bronchitis, tonsillitis, and mastoiditis related to infection

by Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis,



5 tract infections related to infection by Mycopl asma pneunoni ae,

Legi onel | a pneunophila, Streptococcus pneunoni ae, Haenophilus influenzae,
or Chl ammipDaomemseni ae; bl ood and tissue infections, i RCTUB2009055689
endocarditis and osteonyelitis, caused;by S. aureus, S. haenolyticus, E.
faecalis, E. faecium E. durans, including strains resistant to known
anti bacterials such as, but not limted to, beta-|actans, vanconycin,

ani nog| yéréfgq%aég,occy@_aamuﬁo%?reg?wéfﬁ%ﬁ%(dhspﬁ_emeeléfrn;Et %SF%W’%Q?%{W ids,

macr ol | das; junFaRLIsCabeIpeib - BRoOL! shhSSHRuRIRE! IR AR] RbSCeRReS,
and puerperal fever related to I nfection by Staphylococcus aureus,

coagul aselonegalonephrgtsaphattddociofection ey, SBeprepiades mydgaes, SGravpen®| artd €us,
etc.), Streptococcus 0 genes,,. Streptococcus ,agal acti ae, Streptococcal

o oubs CHSTRGE e aah g e P ol BLisEary o dr g ook Tespiiey

Cor ynebagtaef indrdtiBh ) dt8® tomumdctibh O§ Wbk DrePRoniaOF L Bicanohband)gmael ae;
unconpl i cated acute urinary tract infections related t6 infection by

St aphy| oc¥Epivsoays pugimanie blagwephibgatincazan ap hlavdeaalecunpeigieesoodand

Ent er oco S wodrethritis and eervicitis; S al |y transgitted diseases
ol at od 15 Rt BRitont BNt Ry AP FRE il m BT Rl BV Gl i S

Tr eponendapablytiesE. Uneapls A8 Gadbifal F1 deriy, GicliNigs efrdihd ré@igitrtoelagiwit oXi n
di seases related to infection by S. 20 aureus (food poi soning and toxic
shock syratbasrialopudy aydut mot gimikgy taz botd-lagtagise cancongcip r gnipaglyeesidaso

i nfeghio i vl okl ! il . I o]

| nf oali ont B D RRDEE R, Ridacy et SR fndo Rl SR SANPAES Sk O )

Bor r el i a thsiregdfuctiens gndcabegassast and pucsperkleficadri relaged tanafedidmr e §aphtiveocerd at ed
to infection by Chlanydia. trachonatis, Nei g,seri'a@ gl%nor hpeae, S. aureus, S.
pneunpni 47¢Us CPIRIIFETEEING, SR RATE L 28" GPIEl Y | gfma!ngassﬁﬁ nat ed
Mycobact &fle 83N MO0 Rs €51 DAt SRARR L€ ?fr@;lﬁoé&célﬂ GRS AL Yminute

Mycobact erium avi umy or Wcobact eriumintracel lulare; infections caused by
Mycobact eplon stigb®rceed o sirsdanystrepoaesci, M paneiaatveivouggitssinimn, Kdogadivim or M

chel gnei; gastrgenteritis related tq.infection b | cter jejuni;

it edt nadPP pry B0uEH el ket i BH B O s RO Gitcepgeletid B

odont ogenhfectid et iupHRcoted Lordff R6idPRcIeMivel daptyBBocthl RPEAEHCET |
persi stent cough related to infection by Bordetella pertussis; gas gangrene
rel ated ti@ldrnéascrs onphyuraiheiss rangi gpvissiis r soryelhs tonsmaistedistases slfed; tand
atelhfggzg'cl Lol Olﬁlfllbg{ i 8@;%@‘@ n@a(%%o:ﬁ’i% rz]s'éang?ﬁoreﬁ%u%t CcteDi," HGShbRE Buticum,
2010/ 067 33285151 BARAD/HRBRESON cisdbia-gohbehewTpsximdiscats febatedioanteceLby i ng to
the present inventign are further useful for the preparation of a )

medi é8mesirgus fqadepaisonientink togic sheele syndspct atGraprs el a0d§ HIEPEXOEET | a
such as E; ' j islpl] ) : L ACRAE

Aci net obglclzctegér)wslar}]eo&(?nc ﬁl %ﬁbgfp g\%ﬁnet 8%2@? Iebgl%g%rgr%lﬁf%ﬁoﬁgét)%ﬂ%%ﬁ%p om)netaos

mal t ophi linfactiddeibys @oree/mmeadunggintis;dilymeBaliichdeuselade tis, inRatoh | bs Barrbliaci s,

Clostridiumdifficile, Corynebacterium spp., .Propionibacteriumacnes and
bact er oi dvgrg;% eris S e kg ¢ W%ﬁﬂ%tﬁiﬁﬁ? ! éfsctme% igia
i nventi on. A58k 4, WoBLeMS 85 ARad L Blrdas . Ba8BonifM, 8ChHIUBReC AUSHR P e,

Pl asnodi um mal aria, Pl asnodi um fal ci parum "~ Toxopl asma ‘gondi i, Pheunocystis
cari gbi , ofrlypeanosppm disserciwited ndydodusaremi avigp pompEXTRMAPD alswnde tolated tof

th is.to be, int t ed anpl [ .
T g I R E B 1 ST BB BTRY e 6 e Are PriVBRED BB Bhe

phar mac e Whcodhdryrids eantralibgs, 94l kprdeNBr @faruBeryuIbgs, WSSk &%, bheL RhePAsat i on
of a nedicanent, and are suitable, for the prevention or treatnent of a

bact er i algajtrdeateritisriclated tagnigetion b Gamphlohaersr; jabact atdstinalimetoged whdedm al so
be treat in nds,.of formula | (of e t e

ca t5- 1 namsiF n COMRRVRERLE! ohy Reuforenlhrdlh ERFEH ) St on P ERIAR, 7
and poul tstrgptoddrei; pregseait dongkentlaed talisfectiel ay Bortiarefih permmon); @gs gahdryne
acceptable salts and to conPosi tions and formul ati ons of conpounds . of

formul a Iclateg tpafestiondyyef (st idy i PETHBSUN P! dTactesrines PP 3nd ARRes{eEQYs Pland
notablY e G AIROHIRNL SRIASHL BABAVEY FRILODR UL OOB i
referring also to the salts (and especially the pharmaceutically acyceptable
sal t s) ofprswedniconpounds, as appropriate and expedi ent. A pharnaceuti cal
conposition according to the present invention contains at |east one
conmpound of forrmula I (or a pharmaceutically acceptable salt thereof) as
the active agent



25and optionally carriers and/or diluents and/or adjuvants, and nmay al so
contain additional known antibiotics. W) 2010/067332PCT/ 1B2009/ 055689 - 17
- The compounuwead32f orrmul a | and their pharnmaceuti cal | yPataBmosbisessal t s
can be used as nedicanents, e.g. in thesformof pharnmaceutical conpositions
for enteral or parenteral adm nistration. The production of the
pharnaceutlcal ions can be effected in a nmanner i C

faniliar 46 C&ngolaé?ss%‘fjrfogw oy lcopimerte e Prosseny BrloB ki e}fzé‘?ﬁ ng%% 3 The

Sci ence ??%a?itﬁﬁtdf%emgﬁlcfrﬁa{trfgﬁﬁl’e t&%ﬁhetﬁ@f tih RBIRAR) arc lﬁférdiate% by bacteria
"Phar maceuti cal Manufacturing” [published by Lippincott Wllians &

W | ki ns] sudly ab¥Ei ngli.nklebtidldpsamdred: mdnptbamﬂstenfbaét@nmmha Acingtohdueirrspp.
pharmaceutical |y acceptable salts, . opt in conbln ot her

P amcotictSfine Y Ar6ERhE s, Pt P My Bt ATy NS or m
t oget ber n’l@n‘ir%ztl(fﬁ UBA @D sserBRN Ba@Niu .ankMRES ,, CIRBIARRWijreat §o50matd-ine
solid or liquid carrier mat eri al s and, if deS|red usual pharnaceuti cal

adj uvant spp.ARouterbagigaon adfes endbadisretdeisph concerns a method for the
prevention or the treatment of a bacterial infection in a patient

conpri si %etclaﬁl@goun d&%%laqnﬂ&&dﬁ%‘rg tﬂghf‘eggﬁt 1ﬂvenﬁOR Q?é' ﬂ?@gﬁéﬁgeeglﬁghﬂe%t lve

anount of a co armaceut 1 cal I'e sal t
t her eof Bestbzles infactionprafsed eycﬁ@smaalwmaataadzd Flasitoeli e fipapands:, Aoxdpdasml a |
(whether for the conmpounds themsel ves, salts thereof, conpositions

cont ai ni rggnfhhé’"éwﬂﬁ@ﬁﬁagaréﬁ” dEyRagosait yrel add€isbrapigsPBorpounds or sal ts
thereof etc.) apply nutatis nutandis to conpounds of forrmula Ip, |CE

' CEP| HraidhbRnt 20 é\ma@m@%ﬁs if RE0E ATBAHALS mdfel{ A Wikitpls ARY i#hBOvReauised

for cleaning purposes, e. to renove pat hogenic microbes and bactéria from
sur gi cal limgnhg.unents or to make a roomor an area aseptic. For such

pur poses, the conpounds of fornula | could be contained in a solution or in
a spray rnul atio ds of ornu can_he nuf ac red in
coor dancdear i RE of funulsd RrgSIETE MSg eridt PhiR sraiilhsr GeTRagrn

her eaf t ersaltfﬁ%%mh}%b %emw%agﬁoﬁm&lbarﬁ@bl e akisansble, for the

prevention or treatment of a bacterial infection.

15 As well as in humans, bacterial infections can also be treated using 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 I.

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.



- 18 - The follow ng abbreviations are used throughout the specification
and the exanpl es: Acacetyl AcOHacetic acid AD m X

al, 4- bi s(wDlydvmsgis2ni ne) pht hal azi ne, K3Fe(CN) 6, K2C 03 anu/1B2aY8k4392H20
AD-m x pel, 4-bi s(di hydr oqui ni di ne) pht ha4 azi ne, K3Fe(CN) 6, K2CO3 and
K20s04. 2H20 Al |l ocal | yl oxycar bonyl aq. aqueous 10 Boctert-but oxycarbonyl

Cbzbenzyl gxycar bonyl ol umm chromat ogr aphy. qver siljca gel
DCE1, 2- qi@ﬁmmewimfo&cmfach o B PhaFrga teslbiesni b ab FypYF &oeh Pani ne
DVAPA- di net sl Q%Y ih G orkVER pRartiaeBiRAK Y& PaTorIMoMN chet et Myt franmam de
DVBQdi et gyl‘s‘ul f oxi de

administration.

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

5  Dbe 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 thercof, compositions containing the compounds or salts
thereof, uses of the compounds or salts thereof, etc.) apply mutatis mutandis to compounds

of formula IP, ICE) ICEP) IH and ID.

20  Moreover, the compounds of formula I may also be used for cleaning purposes, ¢.g. to
remove pathogenic microbes and bacteria from surgical instruments or to make a room or
an area aseptic. For such purposes, the compounds of formula I could be contained in a

solution or in a spray formulation.

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

25  using the procedures described hereafter.

PREPARATION OF COMPOUNDS OF FORMULA 1

Abbreviations:



20 EAet hyl

25Et et hylwat0tatshasaol

acet at e EDC1- et hyl- 3-(3-di net hyl am nopr opyl ) carbodii m de
hydr ochl ori de ESI El ectron Spray |onisation eg.equival ent etherdi et hyl
Froc9- f | uor enyl net hoxycar bonyl

HATUWO- ( 7- azabenzotri azol -1-y1)-N, N, N )\ -t et ramet hyl ur oni um

hexaf | uor ophosphat e
HOBT1- hydr oxy
chronato&mﬁg Wi

10

15

20

25

Ac
AcOH

AD-mix o

AD-mix 3

Alloc
aq.
Boc
Cbz
CC
DCE
DCM
DIPEA
DMAP
DME
DMF
DMSO
EA
EDC
ESI

eq.
ether
Et
EtOH
Fmoc

HATU

CYRHPRATAE

19 - Hexhexane Hept hept ane
enzotrjazol.e KHNDSpokass'un1hexa .thyldisibazide 5 Ldiquid

lf%ﬁ“%}’rtélilq Perifisafandrt

acetyl

acetic acid

1,4-bis(dihydroquinine)phthalazine, KsFe(CN)g, K,CO;3 and
K,0504.2H,0

1,4-bis(dihydroquinidine)phthalazine, K3Fe(CN)g, KoCO3 and
K,0504.2H,0

allyloxycarbonyl

aqueous

tert-butoxycarbonyl

benzyloxycarbonyl

column chromatography over silica gel

1,2-dichlorocthane

dichloromethane

N,N-diisopropylethylamine

4-dimethylaminopyridine

1,2-dimethoxyethane

N,N-dimethylformamide

dimethylsulfoxide

cthyl acetate

1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride
Electron Spray lonisation

equivalent

diethyl ether

ethyl

ethanol

9-fluorenylmethoxycarbonyl
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

PCT/IB2009/055689
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MeOHmet hanol 10 MSMass Spectroscopy Msnet hanesul fonyl (nmesyl) n-Bulin-butyl
l'ithiumorg.organi c Pd/ Cpal | adi um on carbon 15 Pd/ CaCO3pal | adi um on cal ci um
car bonat ewBa(H6233Cpal | adi um di hydr oxi de on carbon PhpheayiiBIge/p3sesadi ne
racracem c 20 rtroomtenperature sat.sa$urated TBAFtetrabutyl anmoni um

fluoride TBDMSt ert - butyl di net hyl silyl
TBMVEt ert - but yl net hyl et her tButert-butyl

TEAtri et BY¥ami ne cxanc
Hept heptane
HOBT 1-hydroxybenzotriazole
KHMDS potassium hexamethyldisilazide
5 LC liquid chromatography
LiHMDS lithium hexamethyldisilazide
Me methyl
MeCN acetonitrile
MeOH methanol
10 MS Mass Spectroscopy
Ms methanesulfonyl (mesyl)
n-BulLi n-butyl lithium
org. organic
Pd/C palladium on carbon
15  Pd/CaCOs; palladium on calcium carbonate
Pd(OH),/C palladium dihydroxide on carbon
Ph phenyl
Pyr pyridine
rac racemic
20 1t 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)

TBDPSt er t - but yl di phenyl si | yl
T3Ppr opyl phosphoni ¢ anhydri de



Tftrifluoromethanesul fonyl (triflyl) W) 2010/067332PCT/1B2009/ 055689 - 20
- TFAtrifluoroacetic acid THFtetrahydrofuran Tspara-tol uenesul fonyl General
reacti on wechmi@emsg: 5Ceneral reaction technique 1 (re@aciaBm/eiscsd ket one
or an al dehyde into an al cohol): The kejone or the al dehyde is reduced with
a boron or al um nium hydri de reduci ng agent such as Li BH4, NaBH4 or Li AlH4
in a solvent such as THF ween -20C and 40C. If deuterated al cohol
derivati vié€* are desired,! @FGHPaEIdAI ai shall be used as reducing agent.
Furt her ral methods to.r yce car bonyl groups as well as asymretric
reduction 10 nethods haJ&' %@g W Y&%cri bed i n Conprehensi ve Organi ¢
Transformgtions. A guid G oup Preparations, 2nd Edition, R
C. Lar ocknﬁ W | ey- VC, Ne% &fg {1‘1'&%%“ f:bﬁ ster, Weinheim Bri sbane, Si ngapor e,
Toronto (1999), Section al cohols and phenol s, p. 1075-1087 and p.
1097-1110. General reaction technique 2 (reductive amnation): 15 The
react i on (bavnEeeudine tahigeeand t he al dehyde or ketone is perforned in a

sol vent system all owi ng the renoval of the formed water through physical or

hem
o coedice ST SRS R0 Rl LG AL MMl s
DCM or DCE .or xt ur e. of soI vents

| |1 |
iﬁcﬁegts | %%a e?yc%g.el%ﬁe'?‘g‘a?ﬁ W&E@a‘foawwealuag}mpma%&@] 1dggredycing aggnt

(usual Iy haOH) 1.iBHe Na'PiHarcffeﬂA@ltI il Q‘s@l@eﬁt%uﬁ@qgm VithBer 304t ARl foocedpici ng
agent (e.g. NaBH4, NaBHCN3 QAc) 3 or through hydrogenation over a

nobl e rretdautemaetdaalyeluolsdmham@sm¢ cdesﬁrdde Naé?dht ¢10hiAlD 4 cshrll ibeduseditas tredlwe@ 10C
and 110C, pre er.abl elt n,0C and 6%{26 The reacti can a carrl ed
out i ooty et NEE0S B s ey hErahe oy DU BNp e AR o or
wat enoi N npARSENER cObecd RIs&MJdNR- 00HPRG LI R %ako (THohyahedian A@% to 60,
7899- 790% Ceneral reaction technique 3 (am ne deprotection): benzyl
car bamat de/ngiiead praype Brapdr Qﬂﬂnﬁayéﬁ@)&ﬁbm}és]&s Gvbarogk.nShley-Yet Afcve a¥erky st
(e.g. Pd/ of HCl
o an o ¢ ehsioEPREnTR Wil SRR ARG TR O RIS BB

DCM ThepAﬂd)mlwcumﬂp.SOEDBmDMEd in

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.
distillation of the solvent-water azeotrope or presence of drying agents such as molecular
sieves, MgSQO4 or Na,;SO4). 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 suitable reducing agent (e.g.
NaBH,4, NaBHCN3, or NaBH(OAC); 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 also 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



WO 2010/ 067332PCT/ 1B2009/ 055689 -21 - presence of

tetraki s(tri phenyl phosphi ne)pal | adi un{0) in presence of an allyl cation
scavengerworotv/ms33nor phol i ne, di nedone or tributyltin hpdTilE®opeisesen 0C
and 50C in a solvent such as THF. The M benzyl protected am nes are

deprot ected by hydrogenol ysi S over a noble rret al catalyst (e.g. Pd(OH) 2 on

h ). Furth h d ) t
have. beellIENE: (0ol iMoo BB PR MIORBEAH O AnPEoSyR ho ot {1gr degall
(1999), %Q&eﬁggf’sua_h Wm@ﬁ%ﬁﬁe cﬁ’mgﬂdﬂe 0M11§ut§lﬁﬂ ﬁﬁ@Betw&Qﬁ" UOd\Ml@XO@ﬁ 20NS,

Inc., New Yor Gener al” reaction technique 4 (am de formation):
car boxy! isclvaufi mChsas rigalct Bee Mhehzylhﬂoamedemunesaairk alepaitéopddaby hgdnogetpﬂmsence

of an 10 acti v T3P

i - (N sacarh iy B SR lsh i PO an qetpell Rirtel Botsst! ecthifede reeare Moo
or DVE behige O'té%g aslips BlGe 68QLdLscriRRING P/ ANPIBDRRSIVG nehesis,

Synt hesi s, %i rg%{% p. Fl em ng, Eds; Per amﬁyPres@s Nev%g\;;g?%}(l%l)
vol. 6, g° E;B@P99)Aﬂ9éﬁﬁétT VI Greenh @ G M. bW%gsl(Publas@pﬁ JelamWoley aad iSeas.dac.by
conver si QL ?h& its corresponding acid chloride by reaction with oxalyl 15
chloride or 3ny| chloride neat or in a solvent |ike DCM between 20 and
+60C. Further activating agents can be found in Conprehensive Organic

Tr ansf or i@ scacoromdtitieqicod Gnmide fpatio oup Preparations, 2nd Edition, R

C. Larock, WIey-VC New York, Chichester, Winheim Bri sbane Si ngapor e,

Toronto (111%9&}190 §ﬁ@tdcfm isnidatich 8ith Gy Bl be a&@kﬁaﬁkﬁaﬁn@em pRbd¢e8of #h
1941- 1949. 0/ 067332PCT/ 1B2009/ 055689 - General reaction

tec hdpquéc‘s\’@(tlélﬁl pgenprackces BHC. BRGesORD ruréﬂaIH@'TIér ot ebit®bugeintzidpanat es

such as T opt h

al lyl %gﬁgitfqgﬁ?o%ggfor?ﬁt%%ﬁ ECht ?Cb'lﬁ M&&\E ﬁ%ona etG'L\\ngen girdsge%&e of a
base such@@cﬁé&ﬁﬁ BEAy uDUBﬂp@erhenmeiazgﬁxﬁc SSFﬂitﬁysma}ll\/aIE@stbe PeofigGtRe; 5 as
N- benzyl derivatives by reaction with ben ﬁl brom de or chloride in

pr esence Foreanopaesss e #etkNA2208 ek oTEAS] A@?m&w%ﬁye cubgBHifygeid can

deri vati o)
bonzar el aed SylAgLar inf, A Afnt e, iEMIBAK BY rtlgBh SHATGR0l

st r atlégi eblorideionthiadgi chlontih ecatammesqvol &kt D@/I@BME{BB HAwed B66TC.dasther bed

in Protecting. Goups in ni. ¢ nt hesi d Ed 494- 653, T.W 10
O cene. - BOE RSN BOLTS DB 0 T a4 AU SonE it V44 1
General  rBackA RN GF&@”PPéﬁ%nﬁz&QX'ZH@tEcﬁﬂo&f RarC al &ebR! wikiove, ke ngoRr

al dehyde): The al cohols can be transforned into their correspondlng ket ones

or al dehydeghestar, oW ginhoixi, d3iisbane, vdgaposudiotorts d&999), Sewtion matriles, carbdxyl@ g.
Chem  (1978) . §erivatiods, 34 R 1049.



Dess-Martin (see D.B. Dess and J.C. Martin, J. Org. Chem (1983), 48, 4155)
or Ley 15 (using tetrapropyl anmoni um perruthenate; see Synthesis (1994), 7,
639- 66) cwodntwmwms2 respectively. Additional nethods camrChaBioowniiesn

Conpr ehensi ve Organic Transformations. ,A guide to Functional G oup
Preparations, 2nd Edition, R C. Larock, WIey-VC New York, Chichester,
Wei nheim_ Bri sbane, Singapore, Toronto (1999), Section al dehydes and

ket ones, Gensrhreactonigehmigus.nmine prieelioRl t echni que 7 (al cohol activation):
The al cohol  is reacted with MsCl, TfClL or TsCl in_presence of a base such

as TEA i A\raings gregpspeiy profastogdeastcayaiteasudy ps Altpr iz odiepdboieare abtoredind
50C. In t -y f S r C e
used. Thebg gregﬁﬁ]%otﬁéta%{s}g%%{hbéggﬁ goéé%[elel vﬁ%{lﬁggggg%rzﬁgh@l tgggo?nu?}de(ﬁghﬁc Iﬁges pNal or
NaBr in MesbharofDVasbatisieanN4OQ, aid, INIEP2& ideddzekt They tdreals®be papeaned ng

i odi de derivatives. Alternatively t correspaondi ng brom des or c¢hl orides
can aPso aﬁév-g%tzal ﬁi%avasyesr@a@@?w Wﬂ?ﬁﬁ@% 8Fedp 8k ai%ﬁad%ﬂ%wnca @? APaRs ves

w th PBr3,gf aE%cb?%Q_ePEAV%Jlﬁémaﬁ%?ﬁflﬁé&?ﬁ da2RHTES BAP9R/ QeaféP ﬂml%% -

General reaction’'technique (am ne“substitution): The al cohol, activated
ei t her aseductu¢ phonaioa or peséredi ofebaerldehydey e¢ sbovabmder (IGdearal’ Ganteoml

reaction techniqye 7"), i eacted with t anm ne in presence of an organic
bace SuCHEHER §r FistiseaTRERs o6 1 ohducs, piferSEhBrsoBiPlito rovBt: M ETOC
SGeneral Je§@RA ahi PR EBHBOGRGups FMeOREBid SnMbsit he WP@U@?,SWJ-@W muya |-
The conpounds of fornmula | can be manufactured by the nmethods given bel ow,
by t e méihewsPdrYerVit (Ruhdiseaataiing¥iley amlSenvalnsgdigsv Wetkhods. Opti num

reaction conditions nay vary with the particular reactants or solvents

used, P e o] LR RSN SRS o, e

art by routrme-optinT ures. ia | can be
ggﬂggﬁﬁé?hggal(%ogﬂoﬂi%%r e?' E}%I?sfgmllnge 1Int[]0etlf)eliregoel’petspoinrgi\lll?gnf<iet81r1]esbgr a?l%iel{yedgéj %ilrrolggl} he
oxidation under Swern (see 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 aldehydes and ketones, p. 1234-1249.

The alcohol is reacted with MsCl, TfCI 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,0 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.



Il wherein R, R, V, W Y, Z and A are as defined in fornula | and PG
represents an 15 am no protecting group such as Cbz, Boc or Fnoc with a
hydri de rwagerwosziseh as Li ALlH4, NaBH4 or NaBD4 (see genecaliBrooseiscen
technique 1), the protecting group PG_bging then renoved fol |l ow ng general
reaction technique 3; or WD 2010/ 067332PCT/ 1B2009/ 055689 - 24 - D)
reacting the conmpounds of formula II1l. RL/ N) /RE R4 1 7K ...iiiiiNH2 \CH
-C /| Ofeialigretioi. elmiqua anpae syBitgoBlhd Ware as defined in fornula |
wi th the conpounds of formula IV N o o

The alcohol, activated either as a sulphonate or a iodide derivative (see above under

“General reaction technique 77), is reacted with the amine in presence of an organic base

such as TEA or DIPEA in a solvent such as DMF between 20°C and 110°C.

5 General 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 II

R'I

~ N—v

V\ N O O ;. \ / O\

/
W \PGO Z
\_/

~

R2
I
wherein Rl, Rz, V., W, Y, Z and A are as defined in formula I and PG° represents an
15 amino protecting group such as Cbz, Boc or Fmoc with a hydride reagent such as

LiAlH4, NaBH, or NaBD, (see general reaction technique 1), the protecting group PG’

being then removed following general reaction technique 3; or



/A .----__ Z OHC IV wherein A, Y and Z are as in formula | under
reductive am nation conditions (see 5general reaction technique 2),

wher eby, WO 20tv@epsiet i cul ar case wherein R5 or R6 is D amdTihzogtisesd i s H,
the reaction is perforned in the presepge of NaBD4; or c) reacting the

conpounds of fornula III as defi ned in section b) above with the conpounds
of formula IVa.NO 1 > - D WD 2010/ 067332PCT/ 1B2009/ 055689 -
25 - wheP |Was&mg\ihaﬁ%m20%dé05@mwlar%lr mul a | under reductive anination

condi t| ons (see general reaction technique 2), whereby, in the particul ar
case wherein each of R5 and R6 RS D, the reaction is perforned in the

presence of NaBD4; or d) acting the conpounds of formula Il as
defined in section b) abo F{ h the 5conpounds of fornula V
V N
\ / T3 |34 0
W\ / CH i antiNH,
H
R2
11}

wherein R', R%, R*, R*, V and W are as defined in formula I with the compounds of

formula IV

OHC

wherein A, Y and Z are as in formula I under reductive amination conditions (see
5 general reaction technique 2), whereby, in the particular case wherein R or R’ is D and

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

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

compounds of formula IVa
N O\
| A
oa AN/

IVa



NO1 >V wherein Y, Z and A are as defined in formula | and L represents a
hal ogen such as chlorine, bromne or iodine or a group of the formula
OS2Ra whwoebn/deasseepr esents al kyl, tolyl or trifl uoromeChgB200$/e3568Mi ng
general reaction technique 8; or e) reagting the anion obtained froma
conmpound of forrmula VI CH 3 RINNR2 1 VW VI 10wherein R1, R2, V and Ware

as defined ip fornmula I wth the conpoupds of forpula VI WO .
2010/ 06733215&*/31113%@6@%%@63@ as bg Ombﬁa& anderyredyctiyg prpnation gendiignssee | n

formul a | %eﬁ@redcﬁo@%ﬁ@qﬂ@ 2&r@ﬁ§%§,%tl&rwﬁculﬁfw&@@%e¥£ﬁ c&H ORI 8nd
gener at ed V\ngh a strong base such as 'n-BuLi 1 n THF between -50C and -100C
and f urt herRY sd2tteelreactidn it iperfaingtaliy diee wEsenoe nfiNaBWk;lorbet ween - 78C and - 20C,
the protecting group PG being then renoved foll ow ng general reaction

Stechni QLéSJ g’eﬁct?nrg td}e rc&%ﬁédn’?i@ éfh ?or%l%[fg)?ﬁngss dgfing(f) riI{mslec io\1/1I 5 ab\olxliel Iwith the

5 compounds of formula V
P 0O
NF \
>
L
\ 7
v

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

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

¢) reacting the anion obtained from a compound of formula VI

CH,4
R N R?
\[ jﬁﬁ/
= G
V W

VI

10 wherein R', R, V and W arc as defined in formula I with the compounds of

formula VII

O F|)G1 N—Y
aSsan WS
; |

Z/

vil



wherein R, R2, V, W Y, Z and A are as defined in formula I, with hydrogen
over a noble netal catalyst such as Pd/C or with NaBH4 or NaBD4 over

Pd2( dba) awoaniogp733eacti ng t he ani on generated from a comrp@aRzhowHssbexr nul a | X
URINR2 1/ VWIX WD 2010/ 067332PCT/ 1B2009/ 055689 - 27 - X wherein Y, Z
and A are as in fornula | and PG represents an anmino protecting group such
as Cbz, Boc or Fnpc, whereby the apion is ,ed by hal ogen net al
exchange wﬁerﬁmsmz and Argje aBé*P&}éf‘éﬂ pevly d‘ngf&gcﬂ 2R Ry FOECHNH §YPoup
P2 bei ng thfkobPMRY &floh 6l LEWNG 6K Blror@BELT Qo LEGNBLANS: $HFSTAcen
conpounds of formula | thuS obtained may, 7f desired, be converted into

t heir sal ts SO&GGndlel(mBCwndrfmmhetrmactedpwah thecddehiydabf ﬁormukae‘éﬂdobtveeesam"@

Besi des, \V e co ounds of_fo are obtained in the form

et ares ofs vEre; B8 PRt Eup s b BBl AR b e ke hods
knownst o on@cisdsld 3aq)r| n the art, e.g. by HPLC over a chiral stationary
phase such as a Regl s Wel k-0 I(R R)

f) reacting the compounds of formula VIII

VIII

wherein Rl, Rz, 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 NaBH,4 or NaBD, over Pd,(dba);; or

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

U
R’ N R2
X X
= Z
\Y W
IX
10 wherein R', R*, V and W are as defined in formula I and U represents a halogen such

as bromine or chlorine, with an epoxide of formula X



10 (10 i.tm colum, a Daicel ChiralCel OO-H (5-10 i.tn) columm, or a
Daicel ChiralPak 1A (10 i.tnm) or AD-H (5 i.tm colum. Typical conditions
of chiralwbRh@/@mris2an i socratic m xture of eluent A (Et PHI/IBIOpoIBS®NCE Or
absence of an am ne such as TEA or diethyl am ne) and el uent B (hexane), at
a flowrate of 0.8 to 150 nL/mn. The m xtures of diasteroners may al so be
separated by an appropriate conbination of silica gel 15chromatography,
HPLC and crystallization tecimu s. PrR@aration Rf—LKe conpounds of

f

formulae Il to X Preparati of t\he cofrpounds of/ formy a Il The conpounds
of formula Il can b Shigedc ene 1 Nereafter. Schene 1
In Schene 1, R, V, A have the s ingQs in formula |
and PGis an anmino p i p such as Cbz, Fm)c\ The known

carboxylic acid derivative of formula I-1 (Eur. J. O g\ Chem (2003),
2418-27) can be transformed into its correspondi ng Wi nrgly”am de after
reaction with N-nethoxy- 5 nethanam ne in presence of a coupling reagent
such as DCC (general reaction techniquex}). The Boc protecting group can be
removed (general reaction technique 3) and the resulting am ne can be
reacted wt I fo e e L .
The free am he i tAe At Brred o DuE] wiL POE G o SAUNES phE IR d R

t he group P@&chaebIChai Bgc gefepalwhaengt thoantoeah pérguaed by Thlegeresital exahange

i nt er nedi at es, of . f a 1-4 be, r ed with the ani gns.generated b
Lhe s amot ronbBHS ol et S0 SRRl et o, PR e Redhe og
n-BULi i N arch@heRIoaAD ;R ke wesmgnd9C and - 100G affording the

conpounds of formula I'17~ WO 2010/ 067332PCT/ 1B2009/ 055689 - 29 -

Preparati on of the conpounds of fornula Il The conmpounds of formula |11
can bé obfthgiseewopyd sletli s ebtained redr ibdgrandi byycayrpediide thfir sadsmul a
X

and notably into their pharmaceutically acceptable salts.

Besides, whenever the compounds of formula I are obtained in the form of mixtures of
diastercomers, the diastercomers 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-O1(R,R)
10 (10 um) column, a Daicel ChiralCel OD-H (5-10 um) column, or a Daicel ChiralPak 1A
(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
diethylamine) and eluent B (hexane), at a flow rate of 0.8 to 150 mL/min. The mixtures of
diasteromers may also be separated by an appropriate combination of silica gel

15  chromatography, HPLC and crystallization techniques.

Preparation of the compounds of formula I1

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



X wherein PG3 represents an am no protecting group such as Boc, Fnoc
or Cbz using general 5reaction technique 3. Preparation of the conpounds of
formul a IWOBhw/waspounds of forrmula IV wherein A i s CH2PoI/IBMaubisegan be
prepared as described in the literatureg(see WO 02/ 056882, WO 2004/ 058144
and WO 2007/071936). The conpounds of formula IV wherein A represents
CD2CD2 can be made in analogy to the 10 conpounds wherein Ais CH2C H2

usi ng Br CD2CD2Br, HOC D2 OH and HSCDZCBZC]-ICgespecti vghlly. Preparation of

t he conpounds qj formula Va  The conpéln for T®Me can be obt ai ned
by reducti & the eSsy'-@deived fro N g% ehydes Jof fornula IV (said
esters bei nglprepared adgordi ng to @g. 2007/ 081507 15 WO

2003/ 087099 wPt h Li Al | 1 owed by reoxi $ation wit 02. Preparation of
t he conpourlds _of Tormula M The compounds of formula V anvher gjoyL represents
OSC2Ra can bg obtained kE activation of the corresporth | coho

derivativesHiL_= OH) fdINQwi ng general reaction technique exconpounds
of formula V wi®fein L ref8sents hal ogen can be obtained fromzg4fe 20
former conpounds upon reaction with a lithium potassium or sodium

hal ogeni de 2010/ 067332PCT/ 1B2009/ 055689 - 30 - follomﬁﬂg gener al
reaction tech i que 7. Thlézrequi red al cohol derivatives (L = OH and A = CH2
or A = CH2CH2) can be obtained according to known procedures (e.g. WO
2004/ 058144) or by reduction of the corresponding aldeque derivatives of
formula IV foll ow ng general reaction technique 1. esalldohol derivatives
wherein A is 5MeB2CD2 can be obtained by anal ogy tq/th& ap Bfrent i oned
procedures using appropriate deuterated reaction mag“ a Preparation of
t he conmpounds ob=Ror nul a VI

0 R’
1 2
Tl/gf
Vi

—PG° ~PGY

—_— ol
/N N
Z\A/O Z\A/O

Scheme 1

In Scheme 1, R', V, W, R% Y, Z and A have the same meaning as in formula I and PG is

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

The known carboxylic acid derivative of formula I-1 (Eur. 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 IV (general reaction
technique 2). The free amine in the intermediates of formula I-3 can be protected with the
group PG’ following general reaction technique 5. The resulting intermediates of

10 formula I-4 can be reacted with the anions generated by the reaction of the derivatives of
formula VI with a strong base such as »-BuLi in a solvent such as THF between -30°C and

-100°C, affording the compounds of formula II.



The conpounds of fornmula VI wherein Vis CH Wis CH or wherein Wis N and
R2 is H can be prepared as described in the literature (see WO 00/21948, WO
2006/ 046580 2arh6132WO 2007/ 081597). The conpounds of f oPcWiB2009/03868x ei n V
is CH Wis Nand R2 is F can be prepargd as described in Schene 2
hereafter. VI (W= N, R2= F) Schene 2 Accordi ngly, the known conpounds
of formula I1-1 (e.g; R = Owe; WO 2008/ 009700) can be reacted with a
strong bd¥ePuaEey akthg comppunds of fegredt! such as THF between -30C 15and

-100C, and the resulting anion is quenched with nethyl iodide. The

conpoundsrief cdn@sidli@ o¥ IfoMhak EilN ch b8 Wtail¥d By ddpaieLtidd diStHd &Frreﬁ{)é}{d@ng
comercially avail able or can be prepared as described in the literature

(WO 2007/compodrys. of Fprapdd Xl i on of the conpounds of formula VIl The conpounds
of formula VIl can be prepared as described in Schenme 3 hereafter. WO
2010/ 067332PCT/ 1B2009/ 055689 - &1 - 11-2111-2 [11-3VII

\ / RS R

| O
W\ / CH—?O----MNHPG3

OH

XI

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

5  reaction technique 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 literature (see WO 02/056882, WO 2004/058144 and WO 2007/071936). The
compounds of formula IV wherein A represents CD,CD, can be made in analogy to the

10 compounds wherein A is CH;CH, using BrCD,CD,;Br, HOCD,CD,OH and
HSCD,CD,OH respectively.

Preparation of the compounds of formula I'Va

The compounds of formula IVa can be obtained by reduction of the esters derived from the
aldehydes of formula IV (said esters being prepared according to e.g. WO 2007/081597 or
15 WO 2003/087098) with LiAlD4 followed by reoxidation with MnOs.

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 sodium halogenide



Schene 3 In Schene 3, Y, Z and A have the sane neaning as in fornmula | and
PG is an am no protecting group such as Cbz or Boc. The known al cohol
derivati weoabiowsr3sal a 111- 1 (Eur. J. Og. Chem (2003) PCZARBN2UIS68%Nn be
deprotected (general reaction techniqug,3) and reacted wth the al dehydes
of formula IV 5 under reductive am nation conditions (general reaction

t echni que The am no group in internmed ate f formyla 111-2 can then be
prot ect ed® @@ﬁgr%ﬂneﬁa Aeachen tpiKhicq (el grweawic g&ﬁlflvarﬂye? r({berﬁf?%ldﬁf&{] es of
formula Wll@cqn e @HﬁH%PQ:ah”BQ %ﬁn‘c‘&’réc%ﬂf?@'thkﬁ&\Qﬁg%l%éd&és f9%m“ a

VIl (general reaction t échni gue 6). Preparation of the conpounds of fornula
VIIT 10 ™HO 2041068ihee of byormediciovl lof ten cheecspoepiagedldabydtesierivigedsi of

Schene 4 her VO 2010 067332 1B2009/ 0556 Schepe 4 In
Sehene 4 ORUIE R5 ToRlowife e St REVATERL: L g RRoHy e HF G s |
P& is amBimocanrut @&zﬁlh&gbﬁ aAMBg UE theaFolehen@6nddosro&Mrds dstg appropriate
1-phenyl - 1H-tetrazol -5-yl or benzothi azol -2-yl. Accordingly, the sul fones

of fornuldauﬂewﬁzil(emt@pjan@dﬂés:cordl ng to WD 2006/ 032466) and 5 the al dehydes
of formula IV-1 can be coupled in presence of a base such as KHVDS or

Li HVDS i %r@pfrﬂyrﬁgfth%?ﬁﬂzéﬁﬁm}y@c{ﬁihﬂﬁfﬁwya hane, DVF or toluene as revi ewed

by Bl akenor'e erkin Trans. 1 (2002), 2563-2585. The
(E) - al kene derivatives of fornula |IV-3 can be deprotected (general reaction
t echni quéhd)coapdutdsefrfesmbla iVigviiarae \ais GHs W arCHer vérodie® w Nhntl iR is H

Feact ] on CERORTGES by daabRt it tiangirebne Arret Ranba SonEpogo dupfsE and
2010/ 96733@PGh1bBGPA/ 055689

The compounds of formula VI wherein V is CH, W is N and R” is F can be prepared as

described in Scheme 2 hereafter.

1 1
RN AF RLNCAF
AN | 7 AN | #Z
N N
-1 VI (W =N, R?=F)
Scheme 2

Accordingly, the known compounds of formula 1I-1 (e.g. R' = OMe; WO 2008/009700)
can be reacted with a strong base such as n-BuLi 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 VII

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



- 33 - (general reaction technique 5), affording the internedi ates of
formula I'V-4. These internedi ates can be transfornmed into the correspondi ng
chiral ciwodnoloedsei vatives by treatnent with AD m x 13PCH/IP200%/e3s68y of

met hanesul fonam de in a water/2-nmethyls; 2-propanol mxture as described in
Chem Rev. (1994), 94, 2483. The chiral cis-diols of 5 formula IV-5 can be
transforned into the correspon ;gg cyclic carbonates by treatnent either
wi t h phosgene, di phosgene or tylpRosgene in the presence of an organi c base
such as TEA or Pyr, or wi PRCea\bo imidazole in an inert solvent such as
DCM or THF at a éhperature rangr hg.bet ween -788~gnd 50C, nore conveniently
at a tenperaturd rangi ng betweawn 0C and 20C. Thes& cyclic carbonates can

t hen be converffedOi nto the conpounds 10 of_for a@ill by renpval of the
protecting grayp P& (general reaction teGFniqu 3 In the particul ar case
wherein P& repgesents Cbz, the hydrogenolysis of ithe iptermedi ates of
formula I'V-5 lelds directly to the formati on of HiNe compotynds of fornula I.
Preparation of th@o%onpounds of formula I X The conpo of formula I X
wherein Vis CH and Wis CH or N are either conmmercially atai | abl e or can
be obtai ned according to WD 2008/ 003690, WO 2006/ 125974, 2006/ 032466, WO
2005/ 019215 or WD 2004/ 058144. The conpounds of formula | X wherein Vis N
Wis CH and R %! met hoxy can be prepared as described!#n Schene 4a

hereafter. | Va-1IVa-2I X (Rl = OV, V = N, W= CH) Schenme 4a Accordingly,
t he conpounds of formula I X wherein Vis N, Wis CH and R is nethoxy 20
can be obtained by reatding (for exanple) o)

3-chl oro-4-fluoro-1, 2-bengenedi am ne (CAS 132915-81-F commercial) or 3

-bronmob enzene-1, 2-di anphexd CAS 1575-36-6; conmer ci oM t h met hyl
gl yoxyl ate. The resultifpg conmpounds of formula IV-2 carj then be
sequentially reacted wi the”"POC13 or PCBr3 foll owed by~aOMe in nethanol

af fording the compBunds (_forfiala | X wheFern™V is Ny Wi Uis d or
Br and R is methoxy.PG- 3)&?<€L§?3Qation of the R@hPO ofy anula X
A A
z

- -

-3 Vil
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 III-1 (Eur. J. Org. Chem. (2003), 2418-27) can
be deprotected (general reaction technique 3) and reacted with the aldehydes of formula IV
5  under reductive amination conditions (general reaction technique 2). The amino group in
intermediates of formula I11-2 can then be protected (general reaction technique 5) and the
resulting intermediates of formula I11-3 can be oxidised into the corresponding aldehydes

of formula VII (general reaction technique 6).
Preparation of the compounds of formula VIII

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



The conpounds of forrmula X can be prepared as described in Schene 5

hereafter. o.........

e e 0oo01o0,..... ! OHOCO:Bu HO | -". HO

OCOt Bu RaM@R3010v067332C) \,""N, PG 1INLY O / Z-A V-4X WD PCT/IB2009/055689

2010/ 067332PCT/ 1B2009/ 055689 -

35 - 3.

@] Boc
ROZS@--MN'H R? O Boc
CHO WINH

V-1

2 /4
R V-2 W \ /
e ——— —
Y] N
A /<
R V-3
V.
e
\N = R2
PG?
S wiN N=Y
0 . \_7/ %
_A
Z
H IV-5
N<
PG?
7N
Y
Z\ N 0
A—O
V-4 >\o
O, =
1 0
RTN
\ R2 "’//N Z Z
\v/ Ho A
W= Sy~ 0
Vi
Scheme 4

In Scheme 4, R, R% V, W, Y, Z and A have the same meaning as in formula I, PG? is an
g

amino protecting group such as Cbz or Boc and R is 1-phenyl-1H-tetrazol-5-yl or

benzothiazol-2-yl.

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 KHMDS 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

derivatives of formula IV-3 can be deprotected (general reaction technique 3) and the

resulting free amines can be reacted with the aldehydes of formula IV under reductive

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



In Schenme 5, Y, Z and A have the sane neaning as in fornula |, P&
represents an am no protecting group such as Boc or Cbz and Ra represents
al kyl , CR80aniwmwh3sk. The al dehydes of fornula VII can beCraBzogosséss h

met hyl enet ri phenyl phosphorane, affordi.gg.the internmediate vinyl derivatives
of fornmula V-1 which can be subjected to 5 cis-di hydroxyl ation using AD m X

a. The inter d| ate di oI derivati of formul a c be nono rotected
with a pR%?@&lW@Ct&noﬂif BR s a&¥%§ﬂmsyihebgnt?r€§éfaf%n \% He Vi §y| heM ori de

i N presengeldifeLRSE e %?Jhsﬁw?m@ﬁn@r thie! Eefds o-l;ﬂl%gs BRiPNdAT ¥ho<'1" dPRRAivds U‘&Pt i on

can then be activated as a sul phonate (genera reaction technique 7) "and
t he epoxitadesnananwith nADFyixb@ iabpmisered bff mehatcsulfpriahedd nb ex meaieﬂimthﬂ

formul a 4 with a base such_ as. 10 NaOI\/E|n 0 ation of the
corrpound§ PPFE mirkrcps d qﬂﬁélb%ff) 6lAYs e (#?%u% QS% b¢ shialrgs-gpolvar
repregenteg i £39. @@a&%@%ﬁ%nﬁéd flRs ¢hd P@ﬁjes Hn e - gaﬁ/ %ﬁ&ﬁ@es 8] tredtHent

conpounds of fornmula XI' wherein one of D and t her 1s H and
PG is 15Bbo willnphsgpre dgheszcas oderalhlosgwd in the$¢bwtree (ﬁf atmsrrgaﬁt base sutias

23&2{_&67 CR?T/PEEZOOrOV%{t SCgI‘ 80191y1d1rn1%azole in an u(wF\;? solveﬁt such as 'BCIG or TH%OC) FN

temperature ranging between —78°C and 50°C, more conveniently at a temperature ranging
between 0°C and 20°C. These cyclic carbonates can then be converted into the compounds
10  of formula VIII 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 I'V-5 leads directly to the formation of the compounds of formula I.
Preparation of 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 2005/019215 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 44 hereafter.

U U U
2 H 2 2
HoN R Os N R MeO N R
— (I J— T
" XD
H,N N N
IVa-1 IVa-2 IX
(R'=0OMe, V =N, W = CH)

Scheme 4a

Accordingly, the compounds of formula IX wherein V is N, W is CH and R' 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-1,2-diamine (CAS 1575-36-6; commercial)
with methyl glyoxylate. The resulting compounds of formula IV-2 can then be sequentially
reacted with POCl; or POBr; followed by NaOMe in methanol, affording the compounds
of formula IX wherein V is N, W is CH, U is Cl or Br and R' is methoxy.



Xl (RB=H R4 =D, PGB = Boc) VI-3 XI (RB=H R4 =H P& = Boc) Schene 6
In Schene 6, R, R2, V, Wand Z have the sane neaning as in formula I. The
ol ef i ni c Wwernwatiises of fornmula | V-3 can be ci s-di hydr opgiraBmdI/b3s6sx eat nent
with AD-m x 13 in presence of nethanesylfonamde in a

wat er/ 2- met hyl - 2- propanol mi xture as described in Chem Rev. (1994), 94,
2483. The chiral cis-diols of formula VI-1 can be 5 transforned into the
corresporfdff’lffﬂaﬁ%f’f@eéaf’”ﬂ%’é‘{ségfﬁ‘fm?ldr)ﬁuI a VI-2 by treatnment either with
phosgene, di phosgene or triphosgene in the presence of an organic base such
as TEA W 2043600326514 RZAAY PRGARY as ddderibe@in SoHemedY hitbdfter,

carbonyl di m dazole in an inert solvent such as DCM or THF at a tenperature
rangi ng between -78C~and 50C, nore conveni ently(gt a tenperature ranging
bet ween 0C andDZ0G; se cyclic carbonat transforned either into

the deutero anal ogye dgrivatiyves of fornula X ef ei nPBQ is D R4 is Hand
P& is Boc after reaoeti N/PG — \\“‘ N~ —_
N Ny
(] ]
S F
P P
Vil Z=A V-1 Z=A
OH OCOtBu
e O a
HO" \L HO® [C 1
o /PG2 S 2 —_—
W N W PG
V-2 V-3
OCOtBu
o 0]
R0,S0" ([ I Oj\
oy -PG o PG
A\ —_— e N/
V-4 X

Scheme 5



5 wth NaBD4 in presence of catal ysts such as Pd2(dba)3 or into the

anal ogue derivatives of fornmula XI wherein RB3is H R4 is H and PG3 is Boc
after reawOi20r/067332 NaBH4 i n presence of catal ysts suchpra3/1BziRg/0458393 or

t hrough hydrogenation over a noble netagl_catalyst such as Pd/C. The
resulting al cohols derivatives can be oxydized into the correspondi ng

ket one derivatives of fornmula VI-3 using general reaction technique.6 and
fur ther NBIGRREE prY o EHE ATEMESHS ORI el {9vlg dsPGT TopERRIP &7 XM iTher ei n

R3is H, eé.tﬁlé%r@tﬂgsﬁgé_s B3¢ @P@b%flich_ %ent?@{kg%@#g%f tdipipodi ments of the

invention are described in the follow ng Exanp , Which” serve to

I lustrate t . . : . : p WL : .
uny - Exane RS e Rt TR Ce bR ioacttd A hefR AR IRE R,
"usual aqffovdink-the Interesdiutd Ryl attiedtivex tof gofmwn Wil thiehagn baydjeaed o an

appropriate _sol vent, the conbined org. layers are washed with brine, dried
over Ra2s@dihydroxypten usier Abheener Bheimtarpodialertigkderixptivesibierinatly Vel caly e

stated i ! - teriz - (3 Vari an
xtor dy : Csr Bt oS RERRHR o8BlsRuL RaRT S el oy MR Bk 2" 5
8 are gi \calrids ippresérek af b\basd uch e TERN oreDIPHAS €lthe setdridhp] dlcdHol @sictiSn San
singlet, d = doublet, t =triplet, q = quadruplet, p_= pentuplet, hex =
hexet, héken=bpapiivaticd ay a %ﬁﬂwbqeeﬁg?n%ﬁl. reéctmnogal}ma%ap iaﬁg tE%ﬁg%zﬁ?% % e
gi ven in gdzy Aot S5akd b8! %aldls 8RR i Mer haracver Lzgd i Sci ex
APl 2000 ﬂv%%t%%,g\g?(f entE&\{) O%aéBP%ar$ lP%g%a{t@E OI%A% a%% ELSB%orag%SéAgl Jlf?\%
guaddOpoNaNBe 1 ¥RBOM.t h Agi | ent 1200 Bi nary Punp, DAD and ELSD); by TLC
25(TLC plates from Merck, Silica gel 60 F254). Unl ess nentioned ot herw se,

t he conpounds were purified by chromatography on Silica gel 60A. NH4CH as
used for PepargioASHftlaacompn@0dha6uia 3APCT/ 1B2009/ 055689 - 38 - Exanple 1:

(iS)-1-{(2S,5R) -5-[(2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-c] pyridin-7-yl methyl) -

am NPt etk NN AL, RNk 20 e 27 CO TR ot L LRI TN ey st

To a sol

- am no- t gf KAhYdnQop¥ean- 2- 0- 2- (6- net hoxy-
[ 1, 5] napht hyri di n-4-yl)-ethanol (0.12 g; 0.4 mol ; preparedaccordingto 5 WD

2006/ 032 eyl . :Si eves
(1.2 gy g egrolRR ey Tl JA i s O R ol B B, BIRE e P RENE R 707,
0. 4 dbol Baoreepae ecbpacdas destgibtd i/fehede@Ea882er. The m xture was stirred at
50C overnight. The reaction m xture was cooled to 0C and NaBH4 (0.09 g,
2.29 mmol) was added. The reaction proceeded for 1 h at this tenperature.
The reaction mxture was diluted with 10 DCM MeOH (9-1, 30 m.) and
filtered. The solid was washed with DCM (20 nL). The filtrate was washed
wth a sat. NaHCO3 solution (10 nL) and the ag. |ayer was extracted three
times by DCM MeOH (3 x 10 nl). The org. layer was dried over Na2SO4,
filtered and concentrated to dryness. The residue was purified by CC

(DCM MeOH 93-7 containing 0. 7% aq. NHAOH) to afford the title conpound as a
white foam (0. 125 g, 1570% vyield).



11-1 NWR (d6-DVS0) 8: 8.63

, J =4.7 H, 1H); 8.21 (d, J = 9.1 Hz, 1H);
7.99 (s, 1H; 7.50 (d, J = 4.4 Hz, 1

(d
4 H) ; 7.21(d, J =9.1 H, 1H); 6.91 (s,
1H); 4.5W0adp1000623368. 4 Hz, 1H); 4.30-4.34 (m 2H); 4.24- 2C28Bto0y/0336k9 3. 99
(s, 3H); 3.96 (overlapped m 1H); 3. 85 m 1H); 3.68 (AB system J = 14.4
Hz, A= 0.05 ppm 2H); 3.42 (dd, J 3 8, 12.9 Hz, 1H); 20 3.09 (ddd, J =
2.1, 3.9, 11.1 Hz, 1H); 2.96 (dd, J = 9.0, 12.9 Hz, 1%.91 (t, J = 10.5
9 (

3

uooo“
9!\

Hz, 1H); 2.42 (overlapped m 1H); 2.07 (br. s, 1H); 1. m 1H); 1.62 (m
1H); 1.45 (m 1H); 1.15 (mHé . MS (ESI, rrlz) 453.0 pmel-1] for
C24H28N405. Example 2: { {(28 5R) - 5-[ (6, 7-di hydr & & 4] dji oxin [2,3-c]

pyridazi n- R R!
253-yl et hyl ) - am no ra ydr of pyrfan- 2-y1}-2-( 6- ht hiyri di n-4
-y1)- ethdWsl -~ Sar w ¢ 8°8, B5R- 5 \ gN B

-am no-tetrahydro- p -2- 1)-2-(6-Het hoxy - V

[ 1, 5] napht hyri di n-4-y1)-wthanol (0.1 g, 0. 33 mol , pr epaWedaccor di ngto WO
2006/ 032466) and 6, 7-di hydro-[ 1, 4] di oxi no[ 2, 3- c]pyrlda2|ne 3- car bal dehyde

(0.06 g, 301 eq.; prepared @eicording to WO 2004 071936) ,Viend usi ng the

5]n

procedure of Exanple 1, the WD 2010/067332 / 1B2009/ 055689 - 39 - title
conpound was obtained as a colourless 0il”(0.008 g, 8%yigld). The conpound
was purified by CC MeOH 93-7 containing 0. 7% aq. NHAQH). Ms (ESI,

mz): 454.3 [ M+l- 1Y f C23H27N505. Exanpl e 3:
(1S)-1-{(2S,5R -5-\(2 "é»-dl hydro-[1, 4] di oxi no[ 2, 3-c] pyridin-7-yl net hyl ) -

5am nol -t et rahydr g py an- Q y1l}-2-(3-fluoro-6-nmethoxy-[1, 5]|napht hyridi n-4-yl
)- ethanol: 3.i. {{3 R, BR)-5- (3 -fluoro-6-netfthoxy- [1, 5]
napht hyri di n-4-y1) - 2=9x0[ |-an 4-yl | -tetrahydro-pynan-3-yl}-carbanm c
acid tert-butyl esterR®HO 0
Toani ce-chi |l | edsol uti onof { (3R, 6S) - 6 [(1R 2R) - 2- (3-fl uoro- Q met hoxy- 10 [1,5
] napht hyri din-4-y1)-1, 2 di,hydr oxy- et hyl Het r ahydr o- pyran-3'-y1l} -carbam c
acid tert-butyl ester +0,, 12.71 mol ; prepared according to WO

2006/ 032466) in DCIVI( “Here added Pyr (6.13 nL, 76.25 nmmol) and

tri phosgene (1.89 g, 6. % | ). The reaction m xture was stirred at the
sanme tenperature for 25 mn and a sat. NaHCO3 solution (100 nL) was added.

The two |ayers were demanted and the aqg. | ayer was Boc
HN HN HN”
\\\\\O
OH
1 2
RN AR
PP
V7T W
L X VI3 Xi
(R —3H,R D (R3=H,R4—H
PG” =Boc) PG3=Boc)

Scheme 6

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

The olefinic derivatives of formula V-3 can be cis-dihydroxylated by treatment with
AD-mix B in presence of methanesulfonamide in a water/2-methyl-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



15 extracted wwth DCM (100 nL). The conbined org. |ayers were washed with
brine, dried over Na2504, filtered and concentrated to dryness. The residue
was co- ewsipeneem3zwi ce with toluene to afford the titl @CraBioyeisessas a
white solid (4.56 g, 77%yield). 1H NV, (d6-DV50) 8 : 8.93 (d, 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 ,.AH): 5.07 (dd, 20J = 3.2, 5.6 Hz, 1H); 4.01
(s, 3H); °5.198: R Wlim)%r@nggfmw%ﬂ) in a0 duery splveR) ,w% B8 &M gr THY mit gy
1H; 1. 8%1{615%21&1@ I;anéing%eﬁv&gen LS dn B30t Rbré Rnyvehlently a3Ptehieratlil raddhd ESI
mz): 464.0 [ Mrl-1] "tor C22H26N307/F. 3 .i1. {(3R R~ 6S5)-6-

[ (1S) - 2- (bBtWden dF O-apd RBTt Gi.oKhdse tyglicschrizphteh gan Hé tradsfgrinedlsithymoxthealehtgto 1 -

t et rahydr o- pyran- 3-y1}-carbani ¢,,acj d .t esst.- hut yl. ter; 25To a_.sol utjon of
he ot eris deryafvissigortaits fo gl ) B is B RG S R AT st and
MeOH 615 viith) NUBD, &t fRde06r Retadsuch GEPUREM)L dLMhto thedhaBhuc HB8vARBEHF ON
was stirred 5 h under hydrogen at m)s%ggre at 45C. After cooling to rt, the

cat al yst formeuls doxherribR 15 i R atsitband Wés heBoqw ity reactipr mithedNaHEA VesTREQ 9- 1,

chr omat od A R R BRsRRb BOnb S B85t RSB ] SRBHSHYE e
40 - 9- 1Pt Bhd assditihizradohbheddrivktivess @aUBL6x RO7EIOMRL tHeOsbRs@ndiranketbhen t he

title conpound as a light grey solid (3.18 g, 59%yield). M5 (ESI, niz):
422. 1 [ MAstiygtivegpf @ZF]P%Z‘éNgG@Pg generalyreagtjgn technique 6 and further reduced into the

15) 1 A- 5- ami-no- & et -2-y1) - B (3= 3 51, 51
R e S A
7. 54mol )NaBD,JJFA (30nL) was stirred at rt for 20 mn. After concentration

to dryness, the residue was partitioned between a sat. NaHCO3 sol ution (50
m.) and DCM MeOH (9-1, 100 nL). The pH of the aqg. layer was adjusted to 12

usi ng 32¢ . . NaCH. .The a | ayer was extracted five times wth the.sane
xtor e Pt e el g St e R ERREh b RS e SiE ng
concent r at6d té Aludiryte BxSinbénthfiRhtbré B&ail kWith6uithAigg &S sédpeah bnyiial;e solid
(1.92 g, 79%yield). 11-1 NVR (d6-DVSO) 8: 8.72 (5, 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, 3H); 3.91 (m 1H); 3.77 (ddd, J = 1.8, 4.4, 8.2 Hz, 1H); 3.32

(overlap%.%-& 16 (m 2H); 2.81 (t, J = 10.3 Hz, 151H); 2.53
(m 1H,; T ; 1.43-1.68 (m 2H); 1.32 (br. s, 2H); 1.12 (m 1H).
15  In 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 Na,SOy, filtered and concentrated to 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 J are given in ppm relative to the solvent used; multiplicities: s = singlet, d = doublet, t =
triplet, @ = 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 API 2000 with Agilent 1100 Binary Pump with DAD and ELSD or an
Agilent quadrupole MS 6140 with Agilent 1200 Binary Pump, DAD and ELSD); by TLC
25  (TLC plates from Merck, Silica gel 60 F,s4). Unless mentioned otherwise, the compounds
were purified by chromatography on Silica gel 60A. NH4OH as used for CC is 25% aq.



M5 (ESI, mz): 322.2 [ M+1l-1] for C 6H20N303F. 3. iv.
(15)-1-{(25,5R)-51(2, 3-di hydrol |, 41di oxi no[ 2, 3-ci pyri di n-7-yl net hyl ) - am nol
t et r ahydrwopyroawss2y1} - 2- ( 3- f | uor o- 6- net hoxyl |, 5i napht hycirdBroogessg§o- et hanol
. Starting fromthe intermediate 3.iii.340.5 g, 1.55 mmol) and 2, 3-di hydro-
20 [ 1, 4] di oxi noJ 2, 3-c]pyrid|ne 7- car bal dehyde (0.262 g, 1 eqg.) and using
the procedure of g,g%le 1, the title corrggund was obt ai hed_after
purifi cati@mms 1t vid ﬁﬁ%‘%é@hﬁ'ﬁ@ dihydrenl U’d?XIBBVeﬁ ﬁ]é’éf“élF‘i'é'Tyl'P‘ﬁE‘yﬂ'r st CC
w th DCMy Q tified by a
second mﬁﬂ%%aﬁﬁgp@bgf@ Q%%}e%zg/mhowg Q.ﬁm 1@?3{3{.’" NHAOH as
eluents) as a colourless oil (0.477 g, 65%yi eI d) 25 11-1 NMR (d6-Dvs0) 8:
8.72 (d, T» = . esohwoan)of 8 (£8-1-d7S, JRy=5gminHctrahy4jro-pyra@e2{yH);:2-(dHmethipxy9 (d,
J =091 d, 4.30-4.34 ( 2H) ;
2. 20-2. 28 ooy Saigpbieatibly F TRk Daphioforyorebtily (i 2
%4961 (Bltz \190'20%@524136671111 %{)&BOHQI%Z?LPM&lI D@@@mm wl:k@ add%d@'ﬁ: tol&ulaMsie kD ;
= over | apped ;

(m 1H); (l2® enﬁ 2114}1th;'1¥0¢&1 {1dioxng) 2,3 gdpyriggn ?ncafi?P—bdehﬁl\slB (éi@?g rﬁ‘k)nl_r?win

Mt f 2 3 /
EI S;_ﬂ 1- ?Epﬁ géé);%é%‘?gg 1? %%2%96%%4?§$§%%ﬂ§f%§ ngé@%?aam n- 54%99 flﬁyl )-am
Ih noPlt et ramcdb@ -pikbae -wasy ddol&t (3-0PCuaidoNeBRRt(0@9Ye, [ 212 Bhaadh iy radded- Bhey/ 1) - et
anol : , , . . . :
§E ?-.I‘ t Lngiggﬁ?wﬂ)%e@idzgrshjlaﬁ tilrﬁ EWCEAY IS h T BE dewwﬁrfnww)vg @%utﬁ%g’tt‘igkyt
na 0
) 2006/ 0324%(31%1')@ an 5 'éﬁ?. i i 1'([é @F%Q?%%zméﬂ %%@ﬂg G () TR
?Ihdehyde fglmatezﬁzcsgy%ﬁnh J(a;;a%ﬁﬂ;@?]lj\;@lmm \s)] Igllb) ol ﬂ@:Oah/ Ml%z:@); e;zzrd?djs :c ng
e procedure o ﬁ@ e title o%ou]ig was i ne g ite foam
(0. 020 g 58I SuRer B Rer e B Bt eoRs
gont gl 2' ﬁgdoeolz_lbc(%lﬁﬁhted\lk?%nesg}o The- ﬂesMﬁ(B &vﬁkﬁ }JQIMEQ& B %7@)(@\3{ M%UH 98. 725 (d
Hz, 1H): cafmeng Qﬂ%mq NI OH), Bﬁaﬁfomoth(enmtlezppmpwrmloas(g wigiky) foamn gelzs g6 (m
2H) §8%g/bld§ 3.31 (overlapped m 1H); 3.06-3.16 (m 2H); 2.91 (t,
6 HQ ¥L|§b 2. 41 (overlapped m 1H); 2.21 (br. s, 1H); 2.01 (m 1H);
]-} 65&;%5%1%1(\)45?'1: &l‘ﬁEl)?MBO)léS'I)S 63(&0 £ m7 1) 1H)188 WEPE9.mhz) 104 7294 (d, Vi, 1]
or a
(19) - 1-{ (128, 61R)1d54‘ﬂﬁr2r?3Hdl;| hytld-J-194] ik obtDn6[92, 8- tilpyA-5 dih-J7= §H ikt HY)) -
ami noPt ety hy 4 PYEAN A% Bl il 498 95 2SR abRl i Friy W sethano!

5.
(E) {(3R1@§L3%$?(A(B7s§sltéiﬂrp‘24@21%%%'%;{I2H)8 ¥ -(yd, v B gt €2 palydig; pyran

- carbamc acid tert-butyl ester A m xture of
7 fI a6r03209n@itdﬁoky=2qlu|3r9ollildé128 -1¢hr Bab ddéhydde 905149 Hyg 186, 2BbI(t, Jpr EpaHed
accordin 0 2008/ 12602
(3R 69 - DED03I5ER HoAd e i e AFPORSR iBe K62 (. 1H): 1.45 (m. 110
t et r ahydriorswd,amp3- y1] - carbam ¢ acid tert-butyl ester (10.32 g, 24.36 nmmol,
prepared according to WO 2006/ 032466) in DVE (104 nlL) was cooled to -60C. A
sol uti on N6$ (E$1leﬁg ¢33 DM+ HEfor £2.BsN+@ms added drop wi se over 30 min. The
reacti on was stlrred 25 1 hour at thls tenperature before warmng slowy to
rt. Water (80 nL) and EA§80 nm.) were added. The two | ayers were decanted
and t he eli}iampal‘;/ér M 1k é@)—éﬂ(%'ﬂvﬂﬂé’dm)-ﬂhﬂiﬁoxlnoR,&OmynﬂPZIHThe combi ned

concant 1 arom ey hoHpRmgCetioh Lot ol 2t petion§ e R PR

further pdiddol.cati on. The anal ytical data were obtained by trituration of a
smal | portion of the crude

99

Starting from (18)-1-((28,5R)-5-amino-tetrahydro-pyran-2-yl)-2-(6-methoxy-
[1,5]naphthyridin-4-yl)-ethanol ~ (0.1 g,  0.33 mmol, prepared according to
WO 2006/032466) and 6,7-dihydro-[1,4]dioxino[2,3-c]pyridazine-3-carbaldehyde (0.06 g,
30 1eq.; prepared according to WO 2007/071936), and using the procedure of Example 1, the



30in diethyl ether. W) 2010/067332PCT/1B2009/ 055689 - 42 - NVR ( d6- DVSO0)
8: 8.24 (d, J =8.8 Hz, 1H); 7.83 (dd, J = 6.4, 9.1 Hz, 1H); 7.35 (dd, J =
9.1, 10.3wbzp10l06y3327.30 (dd, J = 1.2, 16.7 Hz, 1H); 7.0PCTadB2009/655888 Hz,
1H); 6.90 (dd, J = 5.6, 16.7 Hz, 1H 6349 (m 1H); 3.99 (s, 3H), 3.84-3.99
(m 2H); 3.37 (m 1H); 3.08 (t, J= 10.5 Hz, 1H); 182195(m2H)

1.42-1.54 2 1. 38 9 5M5 (ESI for
C22H27N2(§1&1pn30§1p|5?1{1d was ob’galned a|_s|)a colourle(ss oil’ (OrBIO%) , 8% yle?d) M’T cornpound was

{(3R 69) - ﬁﬁﬁ%@b?@b@)éM-Megw@s?caﬁaﬂﬁﬁfgm o4 AONH)OBpY 1) - 1, 2- di hydr oxy- et hyl

| t etrahydro-pyran-3-yl}-carbam c acid tert-butyl ester: To a mxture of the
i nt er nediM$ €éES, im/£)10543 gM+26] fomsl)Hi-NsQ@s. net hyl - 2- propanol (130 nl), water
(130 nL) and EA (5 nL) were added successively, at rt, nethanesul fonam de
(2.5 g) 10 and AD-mix 13 (36 g). Sodiumbisulfite (39 g) was added

porti on- lixaenpile 3t h(dS)-ée{(;ZS E)R) [, 3xdihydFod 1 Hidioxiay2s 3 clpyridiisZpdmatled)-and t he

aqg. |ayer was extra ted W t 5 T i.ned org. |ayers were
washed widHngl-feteahy F? B4rYY -ryﬁ%%éﬁor 8T‘P%‘a‘gﬁy gﬁélné‘gﬁﬂﬁ’ﬁlq"é't“eﬂ)to dryness.

The resi dyganygs purified by CC (DCM MeOH 19:1) to afford the title diol as
an off-white foam (9.0 g, 20.6 mml). 15M5 (ESI, m'z): 437.0 [M+1-1] for
C22H29N206F. 5. iii. (3R 6S)-6-

[ (4R, 5R) J5- (B 6ot H@%ﬁhﬁxﬁ}ucqmdvatfhﬂxm[lywmatbxwin Ril)-dicorol ans- vyl

- h b Starting f

 nt er ot fgéfé)?o%n-?@”ﬁew r%”ﬁrﬁi%a e Gkl B ey ZLB' {]S. ng the
dure of Exa tep 3. btaj

i o1 o (7 g ey Byifon s of i hFSFCTHESTR YR Bty °

C23H3§N2Q7 Bina hthSIMdln 4- ¥l) 1,2- dlhgdrox ethyl]-tetrahydro-pyran 3- l} carbamic acid
{(3R 6S)-6-[(1S):2-(7-%luoro- %,oxy qui nol i n-8-y1) - 1hdrox-et]aéll\/‘b
f the

-tetrahyde ytyérﬁ:s@r ;éi}% gad Bdinemels ipgertagadt amr@mg ¢ tVE0:2006/0324@)) un |

oo FLEmE whep S p GL e b Bab i bBetske 153030 0 S5 ufReb e

(0. 004 g)The Tbgtivaasixhad wakacaedead ﬂfeogan?e fanpbrakire M5 fad ahy stsat. WIHC O £noved
by filtration, and concentrated in vacuo. Water (15 m) was added and the

m xture welkitient (188 mda wet fedesd. (Bhoc e layoys wiie deswisehadd oihg. ad dgey e
o oy Sy LA PR EL SRR BB Gy R G
whi t e f oarerl Nastn), @i,lter'éd%nyll @hdyntratddQo2di ¥ 0d¢s0.6 TS 2dHdlie JvB&O@Qéx&@Bﬁ%l twice
with toluene to afford the title carbonate as a white solid (4.56 g, 77% yield).
1H NMR (d6-DMSO) & : 8.93 (d, J=0.9 Hz, 1H); 8.36 (d, J=9.4 Hz, 1H); 7.31 (d,
J=94Hz, 1H);, 677 (d, I=76Hz, 1H); 632 (d, J=5.6Hz, 1H);, 5.07 (dd,
20 J=3.2,5.6Hz, 1H); 4.01 (s, 3H); 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, 2H); 1.36 (s, 9H).
MS (ESI, m/z): 464.0 [M+H ] for C2,H6N307F.

3.ii. {(3R,65)-6-[(1S)-2-(3-fluoro-6-methoxy-[1,5] naphthyridin-4-yl)-1-hydroxy-ethyl]-
tetrahydro-pyran-3-yl}-carbamic acid tert-butyl ester:

25  To a solution of the intermediate 3.1 (5.92 g, 12.77 mmol) in a solution of EA (120 mL)
and MeOH (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-MecOH



- 43 - NWR (d6-DVSO) 8: 8.21 (d, J = 9.1 Hz, 1H); 7.77 (dd, J = 6.2, 8.8
Hz, 1H); 7.26 (t, J = 9.1 Hz, 1H); 6.95 (d, J = 8.8 Hz, 1H); 6.68 (m 1H);
4.39 (d, Wo=208/a7382, 1H); 3.99 (s, 3H); 3.78-3.90 (m 2PCI/IB20076F689 (m
2H) 3.01-3.12 (m 2H); 2.92 (t, J = 104%.Hz, 1H; 1.88 (m 1H); 1.48-1.68
(m 2H) 1.36 (s, 9H), 1.32 (m 1H. 5 M5 (PSI m rM-4 rrNF z,: 22-29 2

. % 5R)-5-am no-tefra r ran- 2- 1 2-
(7- 71 or 8. tﬁ@?@%@f%&@%@wﬂwsdw TotRael (05 G onbfenrBaitinkomAREKisd at e
5.iv (0. %@K#ey%olﬁ?(ﬂ@é)w%ﬁe}&' ng the pr ocedure descrl bed in Exanple 1,
the title ant ne was obtai ned as a bei ge foam (0.441 g, 100%yield). 10 VB
(ESI, m MS (BALngz) #4H] [¥oH Tior i RN30F. 5. vi . (1
5) - 14(25 5R)-51(2, 3-di hydrol dioxino [2, 3-c] pyridin-7-ylnmethyl)-amno -

tetrahyd \ 7- 2- et et hanol :

Star ¢ 1 ng o Hs oL el w8 e M5 o

2, 3- dshy Qv g daphlidh-@i%i-p9l) 2at Rae) Py 1 di ne- 7- car bal dehyde (0.078 g, 1 eq.) and
using the procedure of 15 Exanple 1, the title conpound was obtained after

purifi catd @llulidh BMG%G%&ﬁﬁggrlﬁgj (§he. Spr G—Iﬂn @Pﬁ\a(BOl%ﬂ HakQhirrbh gt fiipst CC
wi th DCM MeOH 93 containing 0. 7% aq. as el uent e| ng purified by a

second CCOwnnhAEA: d0EhtERtiDN to ﬁememhewes)&uegwas whtlqumyv@% t. NHUCPt as

?L”e?ts) OfiBp PR w50 Bl igltl, Soq RpfithSo g i o LGRSy B 75

(t, 912]415 3239}4) @Ia%l (The ah :Fag%r S ablzxtrddldd ﬁ6e YibndsSwithl He; safhezl%véur%5 (m
3H) 3.97 95 (overl apped m 1 84 (m
1@ 6 laye-rs Mf%dﬂlﬁd owr Na@S% fifsrgd aid) congengrptq m@@m

1 oLHLi 2. 44 | dm 1

1H235 2. 1%‘3?“1%5&])% %{_% aszan Oqﬁ'%hm%ah‘ga 9’2&,%7%9%1(138 (m (%)er S5NE (E]S| H)

2): 470H1Nm1(ﬂ6]DMSO)C85$‘|2§NaO5E 0.6V ammg%?&szmwm@zom; 055680, - 44

(| S) 1 {(JZ§ tRiz, sLH), 24.33 didhyldt 624n x BH); - ¢ Ril alse-BPa-habHohalBh- 77yI ddhyl ) - a
h 1

i o et 1yahy g0 Y5 8- Py 1320 AT TBOBON N b SADBRAY YL F Srg YD) - e

2, 3- dlShyle) %@m- 11H} hl@-(ﬁn arp: na&hté&a(hgrlﬂz yBreirhy I2H)st €2 (mbTia).a
suspensi on of (2 0-4-oxa- 1-t hi a- 6- aza- napht hal en- 7- y1) - net hanol

(0. 150 g %(%Slnﬁ%ir) 3%%£ﬂé{lr+§b]8>§cdé§?@%%d in WD 2004/ 058144) in DCM (4 ni),
cool ed to 0C, were added TEA (0.228 nL, 1.6 mmol, 2 eq.) and MsCl (0.076

m., 0.98 t
T S Gl FRL) 5 e e LRSS MR Rerature

(25 nl) aerd/DAM-paoniL) e gliadadédnetitre- [flvxijnaphthyrzdzn 4-yl)-ethanol:

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

20  [1,4]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-MeOH 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. NH4OH as eluents) as a colourless oil (0.477 g, 65% yield).

25 'H NMR (d6-DMSO) &: 8.72 (d, J=0.6 Hz, 1H); 8.23 (d, I=9.1 Hz, 1H); 7.99 (s, 1H);
7.19 (d, J=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=14.4 Hz,
A=0.05ppm, 2H); 3.32 (overlapped m, 1H); 3.07-3.16 (m, 2H); 2.90 (t, J = 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 1.18 (m, 1H).

MS (ESI, m/z): 471.2 [M+H ] for C24H,7N4OsF.



10 layers were decanted and the org. |ayer was dried over Na2SO4, filtered
and concentrated to dryness. The residue was purified by CC (DCM MeOH 97- 3)
t o af f or dwobhe1lmiériske conpound as a yell owi sh oil (0.210PgT/18800/935e8d) . MS
(ESI, mz): 262.0 [ Mrl-1] for COH i NO45%2. 6. ii.

(15)-1-{(2S, 5R)- 51( 2, 3- di hydr o- 4- oxa- 1- t hi a- 6- aza- napht hal en- 7-yl met hyl ) - am
I nor . I I

15t et rahﬁi‘taH‘IH?/f‘erﬁlé')ﬂ1{12*%5{‘235T[(qﬂ#13‘3’§rﬂ’é1’HW%‘EO@b%é@ﬁfﬂ??‘i“di n-4-y1)-et han
ol 1 To a35alttihAflafind|NefalRalR ﬁz -4 éﬂ»s%ﬁ 'é hyridin-

i nt er medi ;}?e 6. ﬁp?o l(l)é aﬂg f)y?ra "Y} %I’\/F { . 0 ]n%@ﬁ’t Brl E/

(0. 104 ni4:-ylped@nohmol ) . The m xture vvas heat ed to 80C overn| ght. The

sol vent was renoved under reduced pressure and the residue was filtered

th h t t

bovt veoH FEHRELC ! b ¢ P TSR Rk i s M D b s D oA e
o forge, MBS Rpntbricn byl) ShanbeM B8 gflga?}]m%ggd%}m Bt gﬁéﬁmﬁﬁ Y
(do- o)V has) 3 nd.oi, 3 drog G ONPOR. Lty bhe Bap bR Rq

TR ?98 SRRk BTBE%‘(‘d %Héqggﬂgl)g ‘”"%2@%97?"3%’32%@ %‘n%stﬁ? %ég%?%%em J =

14. 4 Hz, Biampl: o&hapm;e chId)poqu %as(dbvmédazm)edvm fw)n (03282 362HyiEh). mne
306316(m 2H) (7verlappedm 1H);
1. 96- 2. o@omumas Iiure"?d(hﬁC(ilq?CMMﬁé)RIﬁ% 71(1!?}1ta111ma§ - TH4ORls (ESI ‘nz):

s s AT iy D s

7-yl et hyl )6 @M #AR}4.53 (d, J = 62Hz 1H); 4.46-4.51 (rn 2H); 4.35-4.40 (rn 2H) 4.00 (s 3H);

- hyd 2- 2- - [
oo o e Rt Ao S & B @%8%?@1 ga@eeéaée%#pﬂh?)"m P a0
0. 065 ] _5 | f

(0 050 07 gihs B MR 4t [ ckiubp® GOTREUS RS, MDARMAAnBTHD: RESHE. UEAT

( DCM MeOH.4R91d, 1¢Dnt.a0 eingHP. 5% aq. NHAOH). MsS (ESI, m z): 486.1 [M+1-1] for
C25H28N3 le 8:

(19) %g ( %5?%%# 8ve: %ﬁ%—”ﬁf%}%é%%@ﬁ di n-4-y1)-1-{(2S, 5R) - 5- [ ( 3- oxal01-
t hi a- 5-aza-i ndan- 6-yl net hyl ) arri nojt et rahydro pyran-2-yl}-ethanol: 8.i.

Vet hanesyl fomis s3T5 8 s k-5 15 i a0 T o snd (2L (Y bidSs b Shinethyl)-

amino]-tetrahydro-pyran-2-yl}-2-(7-fluoro-2-methoxy-quinolin-8-yl)-ethanol:

5.i. (E)-{(3R,65)-6-[2-(7-fluoro-2-methoxy-quinolin-8-yl)-vinyl]-tetrahydro-pyran-3-yl}-

carbamic acid tert-butyl ester:

20 A mixture of 7-fluoro-2-methoxy-quinoline-8-carbaldehyde (5 g, 24.36 mmol; prepared
according to WO 2008/126024) and (3R,6S5)-[6-(1-phenyl-1H-tetrazole-5-sulfonylmethyl)-
tetrahydro-pyran-3-yl]-carbamic acid tert-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 (1M 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
MgSO4 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.



Starting from (3-oxa-1-thia-5-aza-indan-6-y1l)-nethanol (prepared as
described in WO 2004/ 058144; 0.450 g, 2.66 nmmol); the title nesylate was
obt ai ned W 21006rBe oil (0.468 g, 71%yield) using thePpTaBBUYNTS6EN
Exanple 6, step 6.i. 15/ti NVR (d6-DVSQ),8: 8.07 (s, 1H); 7.54 (s, 1H); 5.87
(s, 2H); 5. 15 (s 2H); 3.31 (s, 3H). M5 (ESI, nlz): 248.0 [Mtl-1] for
C8HONO452.

(1S) - 2- (3HfNM&6166DW§Q?c§q8|44 &l hapht Rgr 1d1n-83 (8t 1 164,99 Br) L) (733506dd. 1- t hi

a5-aza-i 6 t rtet ra - \g

fromtheq?ﬁ?%T%%ﬁgt gﬁg)??‘ﬂ‘?@ E f%g?% %a?()?l(' %T\g'tgﬁ%]’er @é?l%t@d&i

28 82(]). gJ—§55)6/01(25HIZITDH-])679mtﬁlhtlHD|339%§rﬁﬂl),ri§c18%99€(|rmmgbj BItéﬁi (mglf;i.),bb(l_)r&?]@ foa(T
: % usin e.proce 0 e step 6.i1i. e crude

reacti o% I mﬁ i: 1 igﬁ %ﬁ) ééz(géﬁ/(%ﬁg%sx%ﬂ ai n!ong 0. 3% agq.

NH4 . NVﬁ’]/d 0.6 Hz, 1H); 8.25 (d, J = 9.1

Hz,OH}S ]MSéE by %8”5;5 iP] f&déﬁzgﬂ%o‘%:o (d, J = Q.T)Hz, 1H);( 5.80 (s,

oH): 4.55 (d, J:62Hz H); 4.00 (s, 3H): 25 3.84-3.98 (m 2H); 3.71 (AB

system J. zz: AARSSHE-[ (IR, %R,GZ{ZSEﬂpprrch @H}kox&q@MOQio\Bele) -dpPpdlydrpxteyl/3. 06- 3. 16

(m 2H); 0 H% verlappedm 1H); 2.11 (m 1H);
.01 (m tﬁtﬁﬁ%@yd’(o%’g“?rﬁﬁ}?ﬁﬁrba?l%@ r’ﬁr?? { ési 50 m 1H) VB (ESI, m z)
By g6 dhikiSfe SR Trtbrmediate 5.1 (103 & [087332PGT! 12009/ 055689 5 nifi

(15)-2-( Zx/aftér‘{@ﬁ@n&') ARY BAXM-AL) Q@Ile' A é’tﬂ&es%w%gz% @%etﬁar[e(s@l‘f%ﬁu&e s gp- aza-

i ndan- 6-yl met'hyl )-am no] -tetrahydro-pyran-2-yi}-ethanol Startlngfrom
i nt erfrediaat AAB-mix( P.(08%).gSodduiA 6 sutfi {39ag)dwamadaatademrabe~vﬁsa tq Gha0BActgyn 0. 265
mmol ), the titl

, . nd was obtai ned as bei ge foam (0.035 g, .35%
yi el d). ﬁﬁétuée-cfh%léWPegé’F’iSoWeFﬁ ﬁ?w@e\%aa@dpﬁw PilelfyBy Ve CERaGEade Ol %9

g(’g;gi gi 19 x0:58 A - TR BinedVBrd. BRbers dd whhéd dvitiMbind | dder o@%&'&*ﬁ?‘l%-

(i 9)-1-{ sy mﬂm@@@tﬁﬁt@i th)ﬁhi)’l@sv? mﬁyfﬁ&'dm{ Wwpm]if@w bydh- @GMrieoy] )9:1)

am noPt ett(g a&Xr%rtﬁe P‘Megol as 4n ff—Wh(l oarn ‘58 tn?r?lgl [1, 5] naphthyridin-4-yl)-
10et hanol™

15 MS (ESI, l’Il/Z)i 437.0 [M+H ] for C22H29N206F.

5.1, {(3R,65)-6-[(4R,5R)-5-(7-fluoro-2-methoxy-quinolin-8-yl)-2-oxo-[1,3] dioxolan-
4-yl]-tetrahydro-pyran-3-yl}-carbamic acid tert-butyl ester:

Starting from intermediate 5.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% yield).

MS (ESI, m/z): 463.1 [M+H ] for C23H;7N,O7F.

S.iv. {(3R,65)-6-[(1S)-2-(7-fluoro-2-methoxy-quinolin-8-yl)-1-hydroxy-ethyl]-tetrahydro-
pyran-3-yl}-carbamic acid tert-butyl ester:

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

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

concentrated in vacuo. Water (15 mL) was added and the mixture was extracted with EA

(2 x 10 mL). The combined org. layer was dried over Na,SO,, 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 (0.580 g, 74% yield).



10.i. 6-chl oronethyl- 3, 4-di hydro- 2H- pyrano[ 2, 3-ckyridine: Starting from
(3, 4-di hydr o- 2H pyr ano[ 2, 3-c] pyri di n-6-y1l) - net hanol (prepared as descri bed
in WO 2004006810443320. 7 g, 4.27 mmol ), the title chlori decnaB2oopbisessed as a
brown solid (0.205 g, 26%yield) usingshe procedure described in Exanple
6, step 6.1 (during the 15course of the mesyl ati on reacti on subsequent

chloride formation tookgace) - NI\/R CDClge 8. 8.10 (s, 159 3 (s,
1H; 4. 60HEMR(g6-DMS) & %3l @nJ ’zﬁl)l Hap . 7.78Addny 261-%881%91 (7726(621 2H) .

M5 (ESI, 1L} of Hi . Lig

(18§ 1- { Sggl%zlgﬁg @9 dﬁhy%?&%ﬁ—%yr@%%,@)défﬁ J 2Iflrr’e %P 99a nor
2o|t et g ahm)pgﬁgrsa% any2 By, 2}d 1B3Bbuyar, 1H- mrdgaxxﬂt nglglmplr(; th:F glote ﬂ%zl}-lyl)%j - e': ha
no tartjn te i.a i : mml ) and internediate
10.i (0.0 (%‘ 92]74§ﬁ1mqr8) 2ﬁ’é %g@ Kse%'&n‘]p%?uﬁg s obtained as a beige foam
0.01 f Ex l e 6, st 6.11. Th d
Seact ?og M %Iygﬁ%%as[%???%%%g%ﬁ?% K/EOH gr7m3econt Z.I ﬁ:ong :)I 3% ag wrHee
NH4OH) . 251| 1 NMR (d6-DMBO) 8: 8.72 (d, J = 0.6 Hz, 1H); 8.25 (d, J = 9.1
Hz, 1H); 5. 93S(&((28HR)-Stambogrerralydzogyranteyl) LHY-liupro8-eehoaHuindiss (d, J =
6.2 Hz, i&“ﬁ) 12417(m 2H); 4.00 (s, 3H); 3.86-3.99 (m 2H); 3.70 (AB
system Hz A = 0.05 ppm 2H); 3.32 (overl apped m 1H); 3.06-3.16

2 = 10.3. Hz 2.43 I d

(13) A Y pefistiog em tﬂamwﬂq@d@é@ £ wﬁ%?zgﬁ fﬂmw apgyus m@ hBOTORE ﬁ@erscg W
(ES, m 12) A8, (Mo linihO 1 CORHRAMAO4 Beio VR ADIOAPOT IBGRTLUR2009/ 055689

anpl e
(i S)-10- {(I\QS(EQ)HBZ)l@BJ?r[MWdrfor@HHx@lz@-thl a- 1, 2- di aza- napht hal en- 3-yl net hy
| ) - ami noPt et r ahydr o- pyran- 2-y1}-2-(3-fl uor o- 6- met hoxy- 11, 51napht hyri di n- 4-y
1) - et hanal ;.

5 7= nyars- BRI SIS dsl it e BridipGaraetyamisshoz g, s
80% pur i tté'tm}gzdz?o ﬁjbmh)Z-j/l}IZWQ‘MOM—@ Hikthox Waliidith-8-91)4kanoRs added internedi ate
3.ii (0.706 g, 2.2 mol, 1 eq.). The mxture was stirred at 45C for 5 mn.

The sol utgigfn B%jﬁse&net made{nt&{ﬂeafawgsa& r.1ke 3155 m-BEtﬂaﬂma?ﬁHUVQﬂtﬁﬁycﬁQD' ed
to OC and Na 0.260 g) was added in one portion (5 m) was added

and t hle r{é,éﬂthno[@r%dem@deﬁmarb@ldﬁhade (0878 amd cuenprek asiog ethe meceude@cof on
t 1
ey o Toc atmite f R RUE SafoPiule PR e Rhes MR dslal ) vl RGeS 2

nL). The peaiiot siRdined gftcd thy EiFs QR veth BECIENcOH 98- icbi@initly 0.8% wwmmeam
filtered and concentrated to dryness. The residue was purified b

( DOM MeORIwnY betvar Aoy byos agcondHE@Hwith Fk-MsQH 29-hhithen QS%NITMWéH Qdlid

Soi i d (0 Buste G5 s PROH BRRATRE; « fRohuS o 1Bk FATIRIE™ 2507 "y ©

1H); 7. 53H(NMR1H)6—DR/ISK9) Mz 20 (& 9= 88|‘ﬂiz 1}H) 7.99. (51114) 5?976( (nd 3H)6 48 0012( s,
3H); 3.85-3.96 (m 2H); 3.81 (br. s, . '3.24-3 I—Q 3.05-3.16 (m
2H) ; 2. 9dH()t72§ (1—, J11—)931I|1& IH)H)6 950(da3 1% éﬂfZL éH@e@%(S,M){) 432%4.35 K, 38 1H) ;

2.01 (m A 4.2%(8?21(15‘)3.&7'4%5, 380,304 WveriPped b, 180 884 ) 1H); 3.68 (AB system,
J=14.4Hz, A=0.05ppm, 2H); 3.31 (overlapped m, 1H); 3.02-3.13 (m, 2H); 2.90 (t,
J=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  MS (ESI, m/z): 470.1 [M+H'] for C,5sH,sN3OsF.



MS (ESI, mlz): 488.7 [MH for C23H26N504F5. 20Exanple 12:
(iS)-1-{(2S,5R)-5-1(2, 3-di hydro-11, 41di oxi no[ 2, 3-c] pyridi n-7-yl met hyl ) -

am noPt etwalydvw7gr an- 2- y1} - 2- (6-f | uor o- 3- net hoxy- qui n@XaNBWOYe36839- et hanol
: 12.i. 2-chloro-6- uoro-3-nethoxy-quipgxal i ne-5-carbal dehyde: To a
solution of D PA (22 3 rr1_) in THF (150 m.) was added at -20C, n-BuLi (2.3M
63.7 nL, 159 mo irred af -20C for 10 mn. After
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The reddi re was sti red at 40 mn was added
keepi ng tdad)-etitamohal tenperature bel ow -70C. The reaction proceeded 20 m n.
AcOH (15 nmL) was added. Once the m xture had war ned up tort, 3MHCL (180
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concentrated to dryness. The crude product was triturated with an ether-EA
m xture Merqad(k@oTM)(O R8sadl .intriole? ken apd MsQIOO.070)mL,ahd8 dmiadd] dreder hi gh

to.afford th deh b 76% vi el d) .
E1F1 R Caeeteny s stz §ife GERY WutGude ST (61 iy B dumf it siad ¢
9.4 Hz, %H}s 30nfid Addd ,NaHC-Ops&utl&l 5 h0) andDCMHRO n‘ﬂL)]-\Zel(esaddB@Thelﬂvo i

6- quoro 3- met hoxy- qui noxal i ne- 5- car bal dehyde: Internediate 12.i (23 g,

95. 6 lAnpllgycragers dspuriereand the Tra-layzwandncdgugr NeS Qe 6lterediand garceadefedto The
| t t Iy ti d

Ly oSS A B f ol RS e

through @elalyteﬂowt&ﬁbﬁr(o(zl@@ Qﬂ/},yt@d)ng used to rinse the solids. The two
| ayers were extracted w t x 200 nml). The conbined org. |ayers were

dried oveéflS UgSomzk £93. @r[MdHa]'rﬁ) @dﬁ(ﬁ%\@ﬁsat ed to dryness. The residue was

triturated in ether and the solids were filtered off and dried under high

vacuum t g, ?B gg@rwégfbew 5 {e fgmp%nﬂ ofe 1%@% 98- ﬁwmbzér;l@ g@n&hylf‘ﬂr@%‘]el d).
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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, 0.625 mmol). The mixture

5. 6,

was heated to 80°C overnight. The solvent was removed under reduced pressure and the
residue was filtered through hydromatrix® (pretreated with a sat. NaHCO; solution) using
20 DCM-MeOH (9-1) as cluent. 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, 1H); 7.13 (s, 1H); 4.53 (d, J = 5.9 Hz, 1H); 4.33-4.37 (m, 2H); 4.00 (s,
25 3H); 3.84-3.97 (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 (t, J = 10.5 Hz, 1H);
2.43 (overlapped m, 1H); 1.96-2.08 (m, 2H); 1.65 (m, 1H); 1.48 (m, 1H); 1.19 (m, 1H).
MS (ESI, m/z): 487.3 [M+H'] for C,4H,7N,04FS.



12, iii.

(1S)-1-((2S, 5R) - 5- am no-t et rahydr o- pyran- 2-y1) - 2- (6- f | uor o- 3- met hoxy- qui nox
al i n5-yl)wethewmwehiz2Starting frominternediate 12.ii1. (3P02/182004/455680 ol )
and (3R, 65)-[6-(1-phenyl- 20

1H-tetrazol e- 5- sul f onyl net hyI) tetrahydro pyran-3-yl]-carbamc acid

tert- butﬁ?@61 ester (6.20 ? prepared according to WO

2006/ 03248@MPle fe ¢/iSHIH %\W‘K)sSst?’ Sﬂ’cyénrﬂé‘oo"&sl -thigsf-aza-uaphthalen- 53 o 4. 76
mol ) usi 64 i ulia
coupl i ng, 7n%80 ??/’Hglggﬁﬂl\]/sﬂétl%gfdmnﬂz qu{lgﬁ 3 7[ENFFH | 1(?%erli &H%%nglégé)]and 5.11
(asymret retlamdil:hydr oxyl ation, >100%yield, M5 (ESI, m'z): 25 438.3 [M-H for
C21H28N306F), of Exanple 3, step 3.i (car bonat e for mat | on, 64%yvyield, M

ot ogebints gﬁO%scwtyﬁfiﬁdaa?e S ¢ LR e 03 ﬁ%@%ﬁ{f&mﬁeﬁ% i dRs 85

and of BExarmhmod, thstiele dnipoutdaas @Bﬁhﬁ:ﬂ%td Biige Tohth 0.@400y,. 859 paAGSSTRd Y,
the crude internedi ates were purifie g CC usi n8 an appropriate el uent
system %ﬂﬁquwmr( aexmmasspu@mbxsc 1(CMMgQH( 491 gontaiging 0474 apy

1H); 7.4 tOH)‘] .1 Hz, 1H); 4.38 (d, J = 6.2 Hz, 1H); 4.03 (s, 3H);
3.75-3.8 ; 3. 29 (overl apped m 1H); WO

2010/ 067332 PETY, 4B20094. 05680 for49sH,sR:O0S3. 13 (m 2H); 2.80 (t, J= 10.3 Hz,
1H); 2.55 (m 1H); 1.88 (m 1H); 1.44-1.65 (m 2H); 1.30 (br. s, 2H); 1.11
(m 1H. Ms (ESI, mz): 322.4 [ M+1l-1] for C 6H20N303F 12. iv.

(19) - 1- { (RaniiR 851((13)-3 (lembxslﬂaeﬂﬁﬁyqx;sm{phtlaymlﬂycr-ym1n{(7s,\5mcst[kBLbkaam nor
5t et rahydr ran-2-yl} (6-fluoro-3-net hoxy-qui noxal i n-5-y1) - et hanol :
St ar iPng lfﬂwgﬁz@én%uﬁaﬂ@myﬂ)rammlﬁ@sa'gvdre 27 apdoylj-edmolr, 3- di hydr o-

[ 1, 4] di oxi no[ 2, 3-c] pyri di ne-7- carbaldehyde (0.035 g, 1 eq.) and using the

pr ocedu%fW%%lﬁgg&@n}c adie- bt ﬁlm??o aq nvpcig_{wgg%ﬂigﬂg,d after purification

by CC ( containing O as eluent) as a colourless

0| | (0. Og’t%ﬂﬂéo %ot | 3dg)xagiL% %‘25 azfp{&%a(ndgﬁl\%ﬁla% %}prgg%rg% da}Hhescglbg(?qu 11

4 29 4 34V0m002ip 8144, AB430. 282. (Smnn?d’rb ;thd I3 rhssyladédwas oRaAnddmas dHpurpld.oiB (M
1H); 3.65 (AB system J = 14.4 Hz, A = 0.05 ppm 2H); 3.29 (overlapped m
1H): 3.0303648, {h{oymlﬁ) .usingghe procedpce HExample O35i8p 65. 42 (overl apped m 1H):

#1 9;3134(;211( Z(Eﬁm%@;@% &gﬁ%m@ 7%@ Wkﬁ);ﬂggs, ofif, {18 (s14bhy; 31N 4! -

(i S)-1-{(\S(BR) nbz) 043 G{MI—FW]ide{[gHQNDQEZOXi no[ 2, 3-c] pyri dazi n3-yl met hyl ) - ami
noPt et r ahydr o- pyran- 2-y1} - 2- (6- f | uor o- 3- et hoxy gui noxal i n- 5 y1)- et hanol :

Starting f t er mredi at 0. 296 di hydr o-
201 1, 4] ki WOL-3, 3y Praeiiel/ o Caiibhir tbingld (25000 {13ty b usi ng

t he proc B bt ai ned as a white foam
(0.122 g, %&”g‘?”eFémM@eg’%ﬁdjgﬁtﬁ%ﬁ%@%@%ﬂ Y’%?O!c):c ( DCM MeOH 93- 7

contai ni @argng é)oﬂgthe%gﬁgdlate 3.iii (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% aq. NH4OH).
'H NMR (d6-DMSO) §: 8.72 (d, J = 0.6 Hz, 1H); 8.25 (d, J=9.1 Hz, 1H); 7.97 (s, 1H);
7.41 (s, 1H); 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, 2H); 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 (m, 1H); 1.65 (m, 1H); 1.48 (m, 1H); 1.20 (m, 1H).
MS (ESI, m/z): 487.3 [M+H ] for Cy4H,7N4O4FS.



1F1 NVR (d6-DWVsO) 8: 8.53 (s, 1H); 7.88 (dd, J = 5.9, 9.1 Hz, 1H); 7.46 (t,
J =9.1Hz, 1H); 7.16 (s, 1H); 4.47-4.50 (m 2H); 4.35-4.40 (m 3H); 4.06
(s, 3H); 802810(aey332H); 25 3.75-3.84 (m 3H); 3.27 (over pappBzhomps5689) ;
3.03-3.12 (m 2H); 2.88 (t, J = 10.3 Hzs_. 1H); 2.43 (overlapped m 1H); 2.25
(br. s, 1H); 2.00 (m 1H); 1.61 (m 1H); 1.47 (m 1H); 1.18 (m 1H). M5
(ESI, mz): 472, 2 ([ Mr1-1] for C23H26NS505F. WO 2010/ 067332PCT/ 1B2Q09/ 055689
- 50 - e 93 - (18)-2-(7-fluoro-2-methoxy-quinolin-8-yl)-1-{(28,5R)-5-[(3-oxa-1-thia-

(1S)-1-{(&2SaBha0-l { - -t i a-£< Az ht hal en7-yl net hyl ) -am
i noPtetr gﬁ%&‘?ﬁ%‘?ﬁa}ﬂ-&fﬁﬁi Q%@‘?Fﬁg%&éﬂgﬁh@%gzﬁg@xal in-5-yl1)- ethanol:
Starting frominternediate 12.iii (57 ng, 0.177 mmol) and 2, 3-di hydro-

5[ 1, 4] ox at#tingofom 3inggrppdiatsi Ae- 10.08% balOd$irydmol) 3andrgntermesiipty &nd0.065 8g t he

pr ocedur Exanpl,e the title c ound s _opt ai ped, as ,a, whi oam (27
o 3156 P D aTronp S isolineuih st SPRRAT A Bles ¥ o3l RS
0.7% 8q. NRORhctidSnlik@le wisZpurif7by CMIHCNIOVIcOBABIZ-ANGSftRing 0BXaR! e 15:
(1S)-1-{(2S,5R) -5-[ (6, 7-di hydr o- 8- oxa-5-thi a- 1, 2- di aza- napht hal en103-yl net h
yl) - ani nd¥&Hahydr o- pyr an- 2- y1} - 2- (6-f | uor o- 3- met hoxy- qui noxal i n-5-y1) -

et hanol : Mgl(g%lfsgjé% %17‘%6@{/,+Haj po(rﬁgggkz%ﬁ%&%l ii (1.01 g, 3.14 mol) in MOH

(19.5 nm), was- a
6, 7- di hydr o- 8- oxa- 5-t hi a- 1, 2- di aza- napht hal ene- 3- car bal dehyde (0.57 g, 3.14

mol, 1 s Jhe m r 5 t vernioht .. The reacti,on n xture
vas. 15 cadebptd 30 Lk Y Rt -S4 Bho Db RGmBI Ak na FRn GEAEIARD ™ e
30 m n mMandndRithhydrpyean-2-yBe2-(3abiuor 8 6-thethdxy-[ 1BmapHasdididatyl)-aq. NaHCO3
(20 nmL) was added. The sol vent was renpoved in vacuo until no nore volatiles
di stilP] e¢thsol:pcMv MeOH (9-1, 50 nL) was then added. The two | ayers were
decanted and the aq. |ayer was extracted twice with DCM MeOH (9-1, 2 x 20

m.). The i g7 kay, BILL M 20brine, dried over Na2504,
filtered Iggggc%ﬁdggﬁltel?% gg C{%@%éﬁneps%gﬁ%cek g&wﬁ?[ﬁg/as purified by CC (EA- MeOH
9'1the”w 9 L t i, N| % aq. .. qu{/é H 937
cont ai ni NG g&?ﬁ\-&é—é lh?' gl%éﬁf’%? g‘ﬁto ﬁzééf jp? ﬁgméo#ggﬂ%tﬁa as Jggl%le(ti 253%1 %Sgrrhb?do. 9
g) . 1I-1iNVRO(964/050)M; 8.7 8. 537 tenolf Hhe tifle 88lofidd , wab obtdin& ada brdvn sdikd ;
7.53 (s, 1Hé' 7,46 (t, J =9.1 Hz, 1H); 4.54-4.59 ( 2H); 4.39 (d, J =6.2
Hz, 1H); 9.2 %g( 6 A>3]q)el,d) Jistg ’r(hﬁ]prngfbd}lre described in Example 6, step 6.1 (during the
15  course of the mesylation reaction subsequent chloride formation took place).

'H NMR (CDCl) &: 8.10 (s, 1H); 7.13 (s, 1H); 4.60 (s, 2H); 4.21-425 (m, 2H);

2.76-2.82 (m, 2H); 1.99-2.07 (m, 2H).

MS (ESI, m/z): 1842.4 [M+H'] for CoH;(NOCI.

10.ii. (18)-1-{(2S,5R)-5-[(3,4-dihydro-2H-pyrano[2,3-c]pyridin-6-ylmethyl)-amino] -
20 tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-[ 1,5 naphthyridin-4-yl)-ethanol:

Starting from intermediate 3.iii (0.08 g, 0.25 mmol) and intermediate 10.1 (0.050 g,
0.27 mmol), the title compound was obtained as a beige foam (0.015 g, 13% 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% aq. NH4OH).

25 'H NMR (d6-DMSO) &: 8.72 (d, J=0.6 Hz, 1H); 8.25 (d, J=9.1 Hz, 1H); 7.93 (s, 1H);
7.20 (d, J=9.1 Hz, 1H); 7.08 (s, 1H); 4.55 (d, J = 6.2 Hz, 1H); 4.12-4.17 (m, 2H); 4.00 (s,
3H); 3.86-3.99 (m, 2H); 3.70 (AB system, J=144Hz, A=0.05ppm, 2H);
3.32 (overlapped m, 1H); 3.06-3.16 (m, 2H); 2.91 (t, 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 (m, 1H); 1.18 (m, 1H).

30  MS (ESI, m/z): 469.0 [M+H '] for C25sHz0N4O4F.



25 3.75-3.84 (m 3H); 3.25-3.32 (m 3H); 3.03-3.12 (m 2H); 2.88 (t, J =
10.3 Hz, 1H); 2.42 (overlapped m 1H); 2.24 (m 1H); 2.00 (m 1H); 1.62 (m
1H); 1.48W0rp10lddy3321. 16 (m 1H). MS (ESI, mlz): 488.7 [ WeHIB1009/055689
C23H26N504F5. WO 2010/ 067332PCT/ 1B20094 055689 -51 - Exanple 16:
(1S)-1-02S,5R)-5-0(2, 3-di hydro-[1, 4]di oxi nol[ 2, 3- c]pyridin 7-y1) met hyl -d1) am
i no)tetrahydraoq- 2H-p(§ Zes?’l?lé)d (1% | uor o- 6- et y-1,5- naphthyr|d|n4y1)e
t hanol : $3mpladls ﬁﬂ 4(6¢/-dihyflyo ?U’X@érﬂtja'lé é@@amhs alety
2, 3-di hyar 3 Y, 167 1 eq.)
AL A ePhyl): aﬂﬁd]%fﬂﬂﬂ%ﬁg@ﬂgﬂf ?g\n 2;%’ tﬁﬁ&l%r @%éﬂﬁ&}éﬂﬁ,ﬂga ﬁdniL

and using the procedure of e onl'y exception t NaBD4
was used 4ad)-athamdlici ng agent), the title conpound was obtai ned as an
off-white foam (0.026 g, 32% yield). The crude product vvas purified by CC

(1%(:1\4 g/bg ahsolbl{:gtgtoﬁdill cﬂg}i 7ty aq%t 1%%%- p}]&N?/dee- _6ar (%'di (95031 (S

6.90 §s, 81)'79 pu 52 2(Iﬁmo D A ﬁe@H‘QS rﬁtb Waf-l'm%@'té ABAC (was Zided 1ﬂteﬁrﬁed4&t33 1( m
2H) ; 400% -3.96 2H) ; 62 (d, J= 7. 3Hz, 1H); 3.3
(over | app@doérg, 2_L rngl; dnrqa 111@ @mtu@was SergéaHS Cyfor: 5 pnaThe solutign: wwzs laB3

iy v g Sihth e gl piflor s ey BB R N Al b aaded ® (M

(i S) - 1- 028 0BR)poRidd DAVAiShyy oaf hdeﬂe]dd:iumbdhlacreé’ctﬁn%qraedééed Zor3t k]apyhid stinme

7-y1) met hyl trahyd 2H -2-y1 th 5 ht
hy?’ll zjlrrﬁ 4&91)1615111%2%[&;? rera%t;loq \r)vgs dllutre)g (V?t?l DCIXI 8 100 % and sat NaHCr(r)eg (3(()) i('n)_/[,) nap

(4- (Zgbr Q@B%;@%‘ Yt et AmBhB %Y RERZ ol ROHARUT bRl wvin HSEHE Méb}i‘r‘%@tl ate:

To a solution
5- ( (4- metShonlyhdhz gombingd odx. dayerslwdre dvdshatt wisly biide,nlr2d pvimes S, Blcatdeml 20

(prepared according to V\D 006/ 014580; DVF. (.16 ) was
e Ko CeReTutr fahDes TGPt e bSOV B ottt oy

The reactyONHWOR) %8 hfé@ch Rhitd ﬁ{&nf qhe3old whb %‘eo%ﬁkdlﬁiéaﬂn%&%%}ﬁ%lt tbagtleéi and
the residue was partitioned between water and EA. The aq. layer was

ext r act edhsieleeampaundes awihity seiad (B4XkgR5 ni). The org | ayers were conbi ned,

by O ( EANHI 9G2S B3 POGRESIE fg Thb 11D 15k b EEI&“@?%"@“ [rec
bel ge SO'J':d9(l¥Iz4QPH; 4%&% ¥9 SﬂndBH)lhob %"VE?H§ @%%)968@82&55 igl Z931'4)51 2H§
7.34-7.38 (m 2H); iH);
3H): 2. 14.24s3.336n, 3N/B H((ESB 16rﬁnz52H),42.2012t 7 MI-IIO-31HZI ) @@Hnoamﬁvﬁﬁdm, 1H);

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

MS (ESI, m/z): 488.7 [M+H ] for C23H,6NsO4FS.

20  Example 12: (I5)-1-{(2S,5R)-5-[(2,3-dihydro-[1,4]dioxino[2,3-c|pyridin-7-ylmethyl)-
amino]-tetrahydro-pyran-2-yl}-2-(6-fluoro-3-methoxy-quinoxalin-5-yl)-ethanol:

12.i. 2-chloro-6-fluoro-3-methoxy-quinoxaline-5-carbaldehyde:

To a solution of DIPA (22.3 mL) in THF (150 mL) was added at -20°C, n-BuLi (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 internal temperature below -70°C. The
reaction proceeded 20 min. AcOH (15 mL) was added. Once the mixture had warmed up
to rt, 3M HCI (180 mL) and EA (500 mL) were added. The mixture was further diluted
30  with EA (400 mL) until two clear layers were obtained. The two layers were separated and
the aq. layer was extracted with EA (3 x 300 mL). The org. layer was washed twice with
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4- ( 2- br onpet hoxy-d4) - 6- (hydr oxynet hyl ) pyri di n-3-0l hydrochl oride: A m xture
of i ntermeEdi2atoee13d2i (1.49 g, 3.6 nmol) in an AcOH - CcORCT/IBIEDN9/NFSKEUTr €
(2-1, 15 nL) was heated to 60C for 1 hygThe solvents were renoved in vacuo
and the residue was triturated in ether, affording the title conpound as a
0o, 8% 08 L R ) iy PR SRR o 0ah s i 1
(2, 3-di hyghQnirdicd td ek ane fudd Roddct dvad tBhPNED Wit ofr hdBA hARALe (119, 2
solution of internedi'ate 17.ii1 (1.01 g, 3.50 nmol) in DMF (15 nL) was added
K2CO8 (0.2968&nlg, wastedrmmth ytheiT@ex hkinlu) eanvatsicH eatlechigh vZ&GnT worafBré theTtide

sol vent renoved.i n vac aaﬁth resi due was taken up in a mninal
anount o\fg/?(\g?/gi’ 95 elEFl%%O:@c(?gg’ /f’Pfle%Q' 10 (5 x 20 nml). The conbined org.

| ayers wepenIi ¢46-pAiS6YB8PQ036add, Th®.9 85 dye1 MR mirdd, 118ds Byo $5i4 QEyt MeOH
97-3), affording the title conpound as a white solid (0.5 g, 85%yield).

11-1 NVR7(6T6dDNE0Y 08; 9.7, BB5 e, 1HMY: 176s88H) s, 1H); 5.23 (t, J = 5.9 Hz, 1H);
4.38 (d, J = 5.9 Hz, 1H). 1517. iv.

2,3-dih - 41di i -2,2,3,3-d412, 3- idi -7- bal dehyde: T
Corutt el g iR TDE  iPisat TR oy T o bo (18 ) wes
dded MhQ2 (1. L ) ti m tj d _at f
S M Retieudur T &l e B himdlhsns S b i bR S TER efsath) Lo
concent r g Rdql&Qy. Ay '}@sﬁlﬁingTég@ar%QiuitiGn Was Rl fvigd] @y Pak (pgvﬁ%gﬁ‘reﬂ%n)&v

X
affording the title aldehyde as a white solid 20(0.429 g, 85%yield).
11- INOR (hot8ropMB@IMospBergdox 85 mitd) TheBred@ionsmixtudfy ;wag, fd@r¢ds thrawgh, Cdlite, water

(o)1 (HormiyBars ld %o Fd MEStias™ Thb-tho Haf2h "k exifuctha WinIER?: 3

pyridin-72 x!zbm@ylrhaabrﬂ%b@bfgamf@w&&d@ﬁéawe KDy Zilcted httPEcEntiENOXY - 1
, 5-napht hyri di n-4-yl)ethanol: 25 To a solution of internediate 3.iii (0.207
g, 0.65 redrynchs Tlsorpiduc miay tritueascchidetticn sndetheesalids eensfijtarcd offigyl dricd. 65

mmol ). Th ) re S } r i ght ' 0 . 58 mol
we hadednadnEutesbiold B (k chhpBYR&Aies RN £ 1Ry Micld. :
15 'H NMR (d6-DMSO) o: 11.15 (dd, J=0.6, 1.5 Hz, 1H); 8.24 (dd, J=5.6, 9.4 Hz, 1H),
7.38 (ddd, T= 0.6, 9.4, 10 Hz, 1H); 4.14 (s, 3H).

12.dii. (1S)-1-((28,5R)-5-amino-tetrahydro-pyran-2-yl)-2-(6-fluoro-3-methoxy-quinoxalin-
S-yl)-ethanol:

Starting from intermediate 12.i. (3.02 g, 14.64 mmol) and (3R,6S5)-[6-(1-phenyl-

20  1H-tetrazole-5-sulfonylmethyl)-tetrahydro-pyran-3-yl]-carbamic acid tert-butyl ester
(6.20 g, 14.64 mmol, prepared according to WO 2006/032466), the title amine was
obtained as a white solid (1.53 g, 4.76 mmol) using sequentially the procedures of
Example 5, steps 5.i (Julia coupling, 58% yield, MS (ESI, m/z): 404.3 [M+H'] for
C21Hy6N3O4F) and 5.1 (asymmetric dihydroxylation, >100% yield, MS (ESI, m/z):

25 4383 [M+H'] for C;1H2sN306F), of Example 3, step 3.i (carbonate formation, 64% yield,
MS (ESI, m/z): 438.3 [M+H ] for C,H,¢N:O-F), of Example 5, step 5.iv (hydrogenolysis,
65% yield, MS (ESI, m/z): 422.3 [M+H'] for C,1HxN;0sF) and of Example 3, step 3.ii
(Boc deprotection, 78% yield). If necessary, the crude intermediates were purified by CC
using an appropriate eluent system.

30 'H NMR (d6-DMSO) &: 8.54 (s, 1H); 7.89 (dd, J=5.9,9.1 Hz, 1H); 7.47 (t, I=9.1 Hz,
1H); 4.38 (d, J=6.2 Hz, 1H); 4.03 (s, 3H); 3.75-3.85 (m, 2H); 3.29 (overlapped m, 1H);



was stirred for 30 mn. at rt. Sat. NaHCO3 (5 nlL) was added. The volatiles
were renoved in vacuo. DCM MeOH 9-1 (10 nlL) was added and the two | ayers
wer e decawbedio/obms2aq. 30 | ayer was extracted tw ce w t IRCDEB2ONR0396§9- 1, 2 X
10 nL). The conbined org. layers WO 2Q40/067332PCT/ 1B2009/ 055689 - 53 -
were washed with brine (5 nL), dried over Na2SO4, filtered and concentrated

to d . Th L i d ified_b -MeOH 9-1 t h MeOH
191 wi e R0-58 45 2K ol Rub 160 T3 . TohagRsNRec: Jeor 5t he
title cogpgupgog& grgpgfhl\(\ﬁﬂl, i/ foam (0.189 g). 511-1 NWR (d6-DWVs0) 8: 8.72
(s, 1H); 8.247(d, J= 9.1 Hz, 1H); 7.98 (s, 1H); 7.19 (d, J = 9.1 Hz, 1H);

6.91 (s, MSESKUnB3: 820.4 IMxHs] RridaHANO:F4. 00 (s, 3H); 3.85-3.96 (m 2H);
3.68 (AB system J = 14.4 Hz, A = 0.05 ppm 2H); 3.32 (overlapped m 1H);

3.07-3.16,,(. ; t 5 10. . AH). ,2..43 . (. I d . 2.16

Cor o Te T 8B s SRy 1 R Pt I ST e SR i o
ESI, sm Z3tiaifhdfo-fyaMel tMlor&=34hE:8 Esapb@ads:

Ei S) - i Ogést %}%) - S-ﬁj(;)y%Z,ZSJi%iZ%l(S({%- [ 1, 4] dwg,hs- ?]m[:)ly?iadi n-7-y1l) net hyl )am no

) tetrahydggrgbt PRbAN- Zniédhedatt 3- fib QT Occod®es hoyyolmpoarhhlyr bdidingiry 1) et ha
nol -1-dl: 18.7. Tert-butyl ((2,3-dihydro-[1,4_1di oxino[ 2, 3-cl pyri di n-

157-yl ) nét A1digxindR,368pyBdia¢-TSprimlddyd¢ (005 8, dernoxnd UsiBg rthpresedingi of 4- y1)

- 1- hydr et tetrghydro-2 rapn- 3-yl ycarb e T i he
comonny el bt LA EEHRo AT R4S By phESb AR S RO (BE M 057

di -tert - Ruhtlmisgh ¢ayoN AL OH S 1@ht) @s-ﬁc&&lr)esséﬁmg).m glaepyieay. stirred at rt
for 3 h. The reaction mxture was directly purified by CC ( to DCM MeOH

9-1 W0t h 'HriadiRe(dtyDME®)aF: BoridisngH: Hedd (st I18):coshbldnd =a56.0. tBzoli). 653 soam

870 , 00%, y,i el nt.am i, t h |j 0y ng.reagent 3 :
(070, 10, P3RS i R AT S, 41, SR 2201 2Rd 03 NO31F o5 )
((2, 3- di Nytlr 975 fand 113006 00 253k 1pY V4 it A-YODTBbRY DI ( 3B @aafippedr 31| uo
ro- 6- met hoxy- 1, 5- napht hyri di n- 4- ypacet ypt et r ahydr o- 25
2H pyr an-13D)y®03:3bkantm.@H); 2.88 (t, J = 10.5 Hz, 1H); 2.42 (overlapped m, 1H); 1.95-2.06 (m,
2H); 1.62 (m, 1H); 1.48 (m, 1H); 1.17 (m, 1H).

15  MS (ESI, m/z): 471.2 [M+H'] for C24H,7N4OsF.

Example 13: (185)-1-{(25,5R)-5-[(6,7-dihydro-[1,4]dioxino[2,3-¢|pyridazin-
3-ylmethyl)-amino]-tetrahydro-pyran-2-yl}-2-(6-fluoro-3-methoxy-quinoxalin-5-yl)-

ethanol:

Starting from intermediate 12.iii  (0.296 g, 0.9223 mmol) and 6,7-dihydro-
20  [1,4]dioxino[2,3-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% yield). The

compound was purified by CC (DCM-MeOH 93-7 containing 0.7% aq. NH4,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); 4.06 (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);

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

1.18 (m, 1H).

MS (ESI, m/z): 472.2 [M+H ] for C,3H;6N5OsF.



To an ice-chilled solution of internediate 18.i (870 ng, 0.368 mmol) in DCM
(4 mL) were added DI PEA (0.55 nL) and a solution of Pyr.503 (413 ng, 50%
purity, Owe3Biomend3 in DVSO (1.4 nL). The m xture was SPCTABZOKDSSb8$ve sane
tenperature for 20 mn. Sat. NaHCO3 (2Q,nL) was added. The m xture was
diluted with DCM (20 nlL) and the two 30l ayers were decanted The org. |ayer
was dried over Na2504, filtered and concentrated . to

2010/ 067332ptt 18> d88)}-b3 E6)-S44- -dWQH‘éésoxaThﬁll?és%déaRhégalsm| fied by cc

DCM t DX i 19
((:ol our Ioes§ foa (%g%nqr}‘gt?ﬂagb yi @M‘ > ?/é pfiéjﬂﬂ&r?;i;%étm fﬂ&?ﬁ%ﬁm?

C29H33N4@e®manol8. iii. Tert-butyl ((2 3- d| hydr o-[ 1, 4] di oxi no[ 2, 3-ci pyr| di n-
57-yl)methyl ) ((3R, 6S)-6-((1RS)-2-(3- quoro 6- met hoxy- 1 5- napht hyri di n-4-y1)

- 1- hydr thyl =1-d1).t et r ahydr o- I arrat To,an,i,cerchilled
soiut ) on SHERGY Lhmmd A E " C1EH DY e TRARE S 2ned el
NaBD45(1204 hin8[2, }diemh@ba@éﬁ ena33 INdgXt i@ ueig tht igro@duat of he
sane ten%er%tr em[ ﬂﬁ%lyr;”? Sat . IYIuCCIr?)( (ll%gem_)cﬁand BCI\/Ig o wer o

added. TH&ample Lotheditler @W@dd’é@a@ht@ﬂedﬁﬁﬁi at Wit fopm K%@@g,( W% ﬂ?aidédT]@ﬁ/er

Na2504, f] ) S ur| fied by
CcC (Wl\gg‘hgﬁfcgwmﬁ%ﬁsa%ég?gg?e (ﬂ?)ég]?]?%r Tﬂﬁgb%/!)?(;{]%l ound as a
2-1 mi xt \Wg (BS1, di/Ast&T.2 pheEs | for (L4, NedASof a coI ourl ess foam (566 my, 98%
yield). M5 (ESI, nlz): 572.4 [ M+1-11] for C29H34N4A07DF. 1518. iv.
(15)-1-((25,5R) -5-(((2, 3-di hydrol I, 41di oxi no [2, 3-ci pyridin-

7-yl) met IBxpaipla 054 €(ﬂSﬁM€EﬁS@5ﬁ)‘=‘S-@(§6Eﬁﬂﬂ@dV&B o&XalBtHih-UD-QiaGai@ hﬂmyenl 5- napht h
yridin- 4ﬁylethanol 1-d1: Starting frominternmediate 18.iii (566 0. 98
o\

ol )0t Heyimethyd)-gevinedietrahudro-pansiydly3-(4-Hyongad mashexyhawingxalin- ¥ xture
of diastg P&g{mrs using the procedure of Exanple 3, 20 step 3.iii. The

m xture o astereoners (212 ny), was separated by sem preparative chiral
HPLC on a Daicel Chiral Pak Al colum (20 x 250 mr), eluting with

MeCN: Et 0Hioda isslopon py listeimedi@0: 1201101 D1(d, 13014 matod) b6MelHNW1).5 N )dbteadt icon at

I T DT TS AP LT
colum at3 g ﬁlhfé‘i'y 184§ Phe GhiBtubd-Ak Ntirred at rt overnight. The reaction mixture was
15  cooled to 0°C and NaBH, (0.18 g, 4.71 mmol, 1.5 eq.) was added. After 30 min more
NaBH4 (0.06 g, 2.36 mmol, 0.75 eq.) was added. Sat. aq. NaHCO; (20 mL) was added.
The solvent was removed in vacuo until no more volatiles distilled off. DCM-MeOH (9-1,
50 mL) was then added. The two layers were decanted and the aq. layer was extracted
twice with DCM-MeOH (9-1, 2 x 20 mL). The combined org. layers were washed with
20  brine, dried over Na,SOs, filtered and concentrated to dryness. The solid was purified by
CC (EA-MeOH 9-1 then DCM-MeOH 19-1 containing 0.5% aq. NH4OH to DCM-Me¢OH
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=9.1 Hz, 1H); 4.54-4.59 (m, 2H); 4.39 (d, J =6.2 Hz, 1H); 4.03 (s, 3H); 3.93 (m, 1H);
25  3.75-3.84 (m, 3H); 3.25-3.32 (m, 3H); 3.03-3.12 (m, 2H); 2.88 (t, J=10.3 Hz, 1H);
2.42 (overlapped 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,sNSO4FS.



25usi ng the aforenmentioned eluent. The respective retention tines were 8.8
and 10.98 mn. The title enantioner (white solid) was identified as the

maj or secwoaowlosrizag conpound. 1H NVR (d6- DMS0) 8: 8. 72P(C3/IB206b/05588R25 (d,
J=9.1 Hz, 1H); 7.98 (s, 1H); 7.19 (d, 5= 9.1 Hz, 1H); 6.91 (s, 1H); 4.51
(s, 1H; 430434(m 2H) 424428(m 2H) 400(5 3H) 393(m 1H)
3.60-3.70. (m I—% éasverlag(p f ; 302.90 (t, J
= 10. 3 nExample 1 4@5)(!)1 G- di'i'?}dmlﬂg‘idlzxwp( %nc mdln17-3éh‘newl-m)
1.48 (m [ RC 9 5 -

= dm%n%)t%%a Mgzllrolﬁl Dy 4&%2 @%@8@&%901 4 QRpRHI ridir

(S) - 1 028 ﬁf@thﬁmﬂ(z 3-di hydro- [1,4] oxathiino [2 3-c]

pyridin-7-yl)methyl -dl)am no)tetrahydro 2H pyran-2-y1)-2-(3-fl uoro-6- net hox

y-1,5-na ridin-4-yl)ethano 5To | uti of i t er medi (80

o, 0. 25 MBS | HoReorPPEPETHE)  3ylie FaSEE " 0TBoThmbl) LI 25inydr
2, 3-db hyC!IQ]c{ldmﬂ&[@@a&]bymaéz crisall g ieli(0623 pcardaal sirhyisiag (S prBceddrc0df €4. ) .
The mixture was stirred at rt overni ght. After cooling to 0C, Nagh t,1t562 ng,
G :

1 5 nmol JExamalobiwith. the enly exseriicad@aidNaBRe was ased 8 arPsucingagemd

h, the r I 0 @é?\ﬂr

NaHCO3 (ggﬁ@“?m&]%%'ﬂ%ﬁ%@%rﬂg ?‘Jf}ﬁwgﬁflgo gé%é%ie}( gec nt ielgcanép ecg‘ggs | ayer
was ext r patiédd b O MMW@HH%Ipoﬁammfgm T)aq. NRIGOEID.DI ned org. |ayers were
dried over Na2504, filtered and concentrated to dryness. The residue was

purifi ed HyNMi%((@ BP) 9: B Hhisn 1BOVBREOI, 9= Tz HHD: BARAG. 1RGO,

Foam {0, 1 ¢ bk P0ef A DNl £ b7 Himos Y G ARG 38 L0

9.1 Hz9 Jziﬁ)), 4?)09(2 $18); 3189-3.98.(&0 2, 3jszz(d91=17HHz 1H); 332 ¥3vdrhppddin, 141)53 (d,
J =50 H

1H): 4.33-4.3 2H : 4.01 , 3H): 3.87-3.96 3.63

Lo 52 Gt impig 0t Lo dhhne S verbbed i S HE0S A (i B 3 16
2 0 2.43 | d 1 2.19 (b ,
1 2 e g g (e i

m z): 47M8 (ESlin/d)} 474 [mmmmmmm e 20:

(i S)-1-02S,5R)-5-0(2, 3-di hydro-[ 1, 4] di oxi no-[ 2, 3-c] pyridin-7-y1)net hyl)am n
o) tetrahydro- 2H pyran-2-y1)-2-(3-fl uoro-6-nmethoxy-1, 5- napht hyri di n-4-yl)eth
anol -12- dlExample 120.(ZS)-T€(2S; 3R 3-(((2,3-dihydro-[1,4] dioxino-2,2,3,3-d4-[2,3-c|pyridin-
((3R,69) 0- 6- et hoxy- 1, 5- napht hyri di n. 4- yl)- 25

3 o ey hataamlaySise Lo gl b oy 28

mol ) wag §H§mgﬁqlﬂg hanel:-dé (7 ni). Pd2(dba)3 (0.013 g, 0.015 nmol)
was added™as a s e m Xture was cooled to 10C and a sol ution of

internediate 3.i (850 ng, 1.83 mml) in THF (2.5 nL) was then added
dr opwi se,/ 7keé{y{‘hgromoethoxy—d4) -5-((4-methoxybenzyl)oxy)pyridin-2-yl)methyl acetate:

To a solution of 5-((4-methoxybenzyl)oxy)-4-oxo-1,4-dihydropyridin-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 (CDCly) &: 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 C1sH;NOsBrDs;.



the internal tenperature below 20C. After 30 mn, the reaction m xture was
allowed to 30 warmup to rt. At this point, the m xture was cool ed down to
0C and wawer0(01®7332) was WD 2010/ 067332PCT/ 1B2009/ 05568®CT/1BB09/03sdsbed. The
solution was filtered on Celite and washed with EA (20 nL). The aqg. |ayer
was extracted vvith EA (30 nL). The org. layers were conbined, dried over
Na2SO4, fllter and concentrated to d ness esi dye was purified by
CC ( Hept BA- A 2 @@”P%H’PXEM)I 2/}7 r%’f}‘i”&ﬁ‘ )ﬁéj”fl’l’?eg ?F}&Jé und as a yel | ow
oi I (360 ny, 6%%/| eld). 5M5 (ESI, nmlz): 423.4 [Mtl-1] for C24H26N404DF5.
20. ii. (ngmgmre(tezlgtermedlate 17.i (1.49 g, 3.6 mmol) in an AcOH - conc. HCI mixture (2-1,

SR) - 5-amg f

5- napht hyr?jgﬁ)t&ﬁsh M%t&{ ﬁ);éldgltr%%ﬁ )Tlh)egta [V(eﬁ \J/& g@%&%ﬁ%p}%%}g?dethf&?ld%%m
ng, 0. 854vamnmfufatechih dﬂhdrn@fdrhmgph@ﬁ@dwr@dmhdlﬁxal‘mige s8lid 6it @lpg, D 7% yieldhe title
conpound was obt ai ned as a yel | ow so ng, 31% 1 Ms‘?“ el d The conpound

was pori f HEWME(deDYVISaudN:D Qbrlsvhﬂ)hgia/ SadH)J\W—IﬁfZﬁ) IH\ (s 2Hh 2): 323. 6
[ MHI -1] for G 6H 9N303DF. 2 0.iii.

o o B R AL 3‘5?%31%%'3?%@15 et
S I o

[ 1, 4] di ox0.068 g, 30®ﬂrﬁw)lﬂi&ﬁrx?ut@&i’é@&iedt@h)ﬁd%‘(@ﬂor% Thesglventangs tgioRed ihe
procedure of Exanp 1, the title_ conpound was obtained as an white solid

(29 ny, 28%%ad f@y resrme wru@keh p ¢ 8 migal proupt elgwalpr e exragiadt witihExy MeOH

05T R AR TG ed o, WESEPID) iy Suffdn, B e, 22
( dd J = pﬁnﬁad 6y L CEDCMEMeOH 90-3, &hortling tRitle foRdodn @B 4 whit2slid 40.9@, (s,

8853, 98,(m 2H: 3.63-3.67 (m 2H); 3.07-3.16 (m 2H); 2.90 (t, J =
10 8 Hz P4 ylelfi 44 (overl apped m 1H); 1. 95-2.11 (m 2H); 1.65 (m 1H);

1.48 (m 1 z [ 1 4 05DF.
25Exanpl eﬁ;%lM%éégm\gg%}?R) d? g% gr%g 41[3 %Soy;%hldl%o 2, g? ?pyr di n-
7-yl ) met B j.amzoHy.et r ahydr o- 2H- pyran- 2- yl) 2- (3-f| uor o- 6- rret hoxy- 1, 5- napht
hyridin-4-yl)ethanol -2-dl: Starting frominternedi ate 20.ii (20 ng, 0.062

TTgL]) an?{g ﬁsi?g(é%ﬁ%a Fg 6@@@% 3%3‘%?12”%3 C]C}P%zne carbalde ycPal dehyde (11 ng,

To a solution of intermediate 17.ii1 (508 mg, 2.97 mmol) in DCM (15 mL) was added

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

Celite and washed with DCM (100 mL). The filtrate was concentrated to dryness. The

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

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

17.v. (18)-1-((28,5R)-5-(((2,3-dihydro-[1,4]dioxino-2,2,3,3-d4-[2,3-c]pyridin-
7-yl)methyl)amino)tetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol:

25 To a solution of intermediate 3.iii (0.207 g, 0.65 mmol) in MeOH (4 mL), was added
intermediate 16.iv (0.109 g, 0.65 mmol). The mixture was stirred at rt overnight. NaBH,4
(100 mg, 2.58 mmol) was added. The reaction mixture was diluted with DCM (2 mL) and
was stirred for 30 min. at rt. Sat. NaHCO; (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  layer was extracted twice with DCM-MeOH (9-1, 2 x 10 mL). The combined org. layers



30 Exanple 1, the title conpound was obtained, after purification by CC WO
2010/ 067332PCT/ 1B2009/ 055689 - 57 - (eluent: DCM MeOH 93-7 containing 0.7%
aq. NHAOHVO 2a0/m738Ri te solid (17 nmg, 55%vyield). M5 ( ESPCTAB2)9/0558®. 8 [ Mir11
] for C24H26N4A04DF5. Exanple 22: (S)-142S,5R)-5-0(2, 3-di hydro-[1, 4]
oxathiino [2,3-c] pyridin-7- 5

| ) et hyl ) am no) t et r ahydr 0- 2H- 2-y1) | yo 6- et ho 5-napht h
! 31. n4- %%eé? Wé‘ﬁ%ﬂd Wlt@b}/m%t(%mloﬁéﬂ?% r&%sébf@ srbianst C‘B@ﬁ%‘ﬁt@i( % \}wws i
0.976 mmat). JNE rdfdadwid h[|§h ﬁﬁéfg@CE(EAoMe@ﬁ"%l ﬁ"leﬂ-@CﬁtﬁgéHlﬁ9 i vith 8894 v

(Boc formation: 100%y hol™ oxi dation: 96% yi el d; ketone reduction
wi t h NaBBd4: NEB@(HytnoeIDGM M@@Hj@firwttbd% aq: NIggIhly affdrding mh@tlmcpneom@i goapound

was obt ai ned .as ess foam (198 ng). If necessary, the crude
substanc@gpcg‘fhlttet@a%% ﬂ{'% )'steps were purified by CC using an appropri ate
46oM%0

el uens. THGNMI@g 2'89 giourd NSt 8RAVRS 1005 RiHed 1S 7@81(sS ‘1ﬂ1)m7>19%le of
di astereoners. Said m xture of diastereoners was Separated by $
pr epar at iJved.¢ iz dH)HPRC (onl); Baicél, JCho.2 dlPdK)AH. Oﬁc(ls uFhh); (3265- 3(9@561 hy);

E'V”B‘et”gc%&fgﬁb%i%ﬁ%%?fpr"p%ﬂa??@%%a@z,. Jor Jowstmerinlsh Sf-H0 Bch
di astere @szwgﬁ'ﬂlﬂ%ﬁ 'E%s Ge%lagb%ﬁ_}%ﬂ]ﬁn 2 161bF 2l RAGK1 80 (b 181 X 250

mm 5 |1 colu at a ate o nusmgtheaorenentlo
el uent. THe (medpbet.#vémr bﬂi)grit]&n(mtlikhes were 14.8 and 19.2 mn. The t|tIe

32%33 %ﬁ#ﬁ W R a6 R e g ﬁ%@%éFt i ”a‘sc”zss(eﬁc’”?_eb”tl' e, 11
7.92 s, 719(d J=09.1H, 1H:; s, 451(s,1H)-
4.33-4.3 9 3.31
(overl apS@‘g“‘Pﬂle (Lg) g’ﬁ 3, 52’%':%'(1(1(; %‘r‘b?mg‘@od%t&d‘%‘“@& ifh)yr d2“'90 (t J=10.5
Hz, : - mek 1H); 1.48
2ylﬁ§e&&)b§ﬂzlg®wg&€aé@d 2 Z?}ra%ﬁz-%l)%mﬂhoﬁﬁk (m 1H); (m

1H); 1 19 488 1-1] for CZ H26N404DF5.
Exanpl e 43-naphthyridin-4-yl)ethanol-1-d1:

(S)-1-{(2S,5R) -5-[(6, 7-di hydr o- 8- oxa-5-thi a- 1, 2- di aza- napht hal en3-yl net hyl -
dl)-amn

-tet rahyg}’g&- Zf/?'a{%’-’yé-@?ﬂ'f”%??@:[f]r4J8’§06?”6’-[%'tc xr%'i' 5] napht hyri di n-4-y1) - et hano
o \© 2010Q/06735237653)183208L0 Q3H08R - 6-nRBhoxy- 1, 5-naphthyridin-4-yl)-

1-hydroxyethyl)tetrahydro-2H-pyran-3-yl)carbamate:

To a solution of the compound of Example 3 (500 mg, 0.6 mmol) in DCM (10 mL) was
added di-fert-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
remaining reagent).

MS (ESI, m/z): 571.4 [M+H'] for C20H3sN,O-F.

18.ii. Tert-butyl ((2,3-dihydro-[1,4]dioxino[2,3-c]pyridin-
7-vl)methyl)((3R, 6S)-6-(2-(3-fluoro-6-methoxy-1,5-naphthyridin-4-yl)acetyl)tetrahydro-
25  2H-pyran-3-yl)carbamate:

To an ice-chilled solution of intermediate 18.1 (870 mg, 0.368 mmol) in DCM (4 mL) were
added DIPEA (0.55 mL) and a solution of Pyr.SOs (413 mg, 50% purity, 0.552 mmol) in
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,SQ,, filtered and concentrated to



Exanple 1 (with the only exception that NaBD4 was used as the reducing
agent), the title conpound was obtained as an off-white foam (76 ngy, 62%

yi el d). TWe 2erudde33pr oduct was purified by CC (DCM MeOH QETHBZIEWDESBW' ng 0.7%
aq. NHAOH). 11-1 NWR (d6- DI\/SO)8 8724 , 1H); 8.25 (d, J 9.1 Hz, 1H);
7.53 (s, 1H),; 7.19 (d, 5 J 9.1 Hz, 451462(m3H) 400(5 3H) ;

3. 86-3. 97 2 379dJ— 3.3 307316
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dr opwi se /augepnyeshshl o) reseide- éﬁrwamé%)g@%amt% g, 40.22 mol) and sodi um
di hydr ogenphosphate (3.65 g, 26.45 mmol) in water (35 nL). The resulting
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d d t ed i H
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filtered and evaporated under reduced pressure. resi due was triturated
in etlfer laees Wenerdspaded andghe erg: et wey driedeowgr 2930 filtered 9ad conceotrated tay, 51%

)(“Eg: d). ]d@dg%/gé[(hg @Ts%%a@pun é%{?@ 6(;% MeO?P 1 (()Sto 91f_%thlére§§en(t)s ’aff‘ol}_c’)ing

N- met hoxyhd\lflﬂ'etcbmh)oﬂncﬁaﬁafw@I’rﬁnxfure ﬁ]dl@t@éfdﬂﬂﬁs [i2 tie €orth of a colourless foam
pyridine-7-carboxan de: 25 To an ice-chilled suspension of internediate
24,7 (40256fymed %yrﬁ#@n in DCM (5.5 nL) were added

N50- di rretl\t@%l(@%ld % m P}i{&@hl@gmglj}%% 246 ng, 2.47 mol ), DI PEA

(1.52 nL 1.46 nL, 2.48 mmol) dropwi se. The
reacti on was stlrred at OCfor 30 min before warmng to rt. The reaction
pr océéded Sav.ef1)-ghi2S, INeS v @A dtdilpnlrod/ k¥ [iexiva 52, dafhedin-wi ce wi th sat. sodi um

bi b 30 .10 o T basi f d f t.
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4-yl)ethanol-1-d1:

Starting from intermediate 18.iii (566 mg, 0.98 mmol), the title compound (412 mg, 88%
yield) was obtained as a 2-1 mixture of diastereomers using the procedure of Example 3,
20  step 3.iii. The mixture of diastercomers (212 mg), was separated by semi preparative chiral
HPLC on a Daicel ChiralPak Al column (20x250 mm), ecluting 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 diastercomer. Analytical samples were
cluted on a ChiralPack Al (4.6 x 250 mm, 5 uM) column at a flow rate of 0.8 mL/min
25  using the aforementioned eluent. 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); 825 (d, J=9.1Hz, 1H); 7.98 (s, 1H); 7.19 (d,
J=9.1Hz, 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, 2H); 3.32 (overlapped m, 1H); 3.07-3.15 (m, 2H);
30 290(t, J=10.3 Hz, 1H); 2.43 (overlapped m, 1H); 1.95-2.05 (m, 2H); 1.64 (m, 1H);
1.48 (m, 1H); 1.19 (m, 1H).
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pr essur e.l,SFhaphthsridire4ydettpmol:f i ed by CC (DCM MeOH with gr ad| ent) to give
t he titIe al dehyde as a white soI id (131 ng, 87%yield). 151FI NMR (d6- DVB0)
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(104 ny, V@smrwdrﬁt)rt @ﬁ@rniglmt fredrenliag2a, Q°C, NaBD 2rmg,025ér¢rn9vl)amd IXeMnhg t he
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yield). 2511-1 NWVR (d6-DVS0) 8: 8.72 (s, ﬁg]ﬁ I—}|)1 7.98
(s, 1Py werqdeqaptedjand the aqrijayen pps egtr@%@%sv 11P63MM ((81 a?x—l(lsm@)@ ¢ 1H)

4.31-4.3 0 6 2
(overl ap%e 'Blnea% ﬁg@»gyﬁ%g?gé @J‘%azs‘b gbtg% a%?{) cofg rgéﬁ:za t% (i—(é’ﬁrésﬁ +%
(over | appedduy washHhurified 09-CC QZIA(MeOHHH thbnGICMnMe(DII-D 19-1 with @.6% dyHNH,OHL8 (m
1H). 30M5 473, 6 [Mr1-1] for 25NAOSD2F. WO
20 10/ OG?%?@W%@@%%'@S‘XG@JJ%GW' ]NH4OH) a fH d?ng 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, 1H); 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, 2H); 3.63 (d, J =9.4 Hz, 1H); 3.31 (overlapped m, 1H); 3.22-3.26 (m, 2H);
3.07-3.16 (m, 2H); 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 (ESI, m/z): 472.4 [M+H'] for Cp4H;6N4O4DFS.

Example 20: (715)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]dioxino-[2,3-c]|pyridin-
7-y)methyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-
1,5-naphthyridin-4-yl)ethanol-2-d1:

20.i. Tert-butyl ((3R,65)-6-((S)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-4-yl)-
25  I-hydroxyethyl-2-d1)tetrahydro-2H-pyran-3-yl)carbamate:

NaBD4 (130 mg, 3.1 mmol) was suspended in ethanol-d6 (7 mL). Pd,(dba); (0.013 g,
0.015 mmol) was added as a solid. The mixture was cooled to 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 to

30  warm up to rt. At this point, the mixture was cooled down to 0°C and water (10 mL) was
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5 MS (ESI, rn/z): 4234 [M+H ] fOI‘ C24H26N404DFS.

20.ii. (S)-1-((2S,5R)-5-aminotetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-
1,5-naphthyridin-4-yl)ethanol-2-d1 :

Starting form intermediate 20. (360 mg, 0.854 mmol) and using the procedure of

Example 3, step 3.ii1, the title compound was obtained as a yellow solid (84 mg, 31%
10 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 C;sH;oN3O;DF.

20.iii. (1S)-1-((28,5R)-5-(((2,3-dihydro-[1,4] dioxino-[2,3-c]pyridin-
7-yl)methyl)amino)tetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-2-d1:

15  Starting from intermediate 20.4i (80 mg, 0.249mmol) 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-MeOH 93-7 with 0.7% aq. NH4,OH).

'H NMR (d6-DMSO) §: 8.72 (s, 1H); 825 (d, J=9.1Hz, 1H); 7.99 (s, 1H); 7.19 (d,

20 J=9.1Hz, 1H); 691 (s, 1H); 4.53 (dd, J=2.3,6.2Hz, 1H), 4.30-4.34 (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, 1H); 1.18 (m, 1H).

MS (ESI, m/z): 472.4 [M+H '] for C24H,6N405DF.

25  Example 21: (S)-1-((25,5R)-5-(((2,3-dihydro-[1,4]oxathiino[2,3-c|pyridin-
7-y)methyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-
1,5-naphthyridin-4-yl)ethanol-2-d1:

Starting  from  intermediate 2011 (20mg, 0.062 mmol) and 2,3-dihydro-
[1,4]oxathiino[2,3-c]pyridine-7-carbaldehyde (11 mg, 1 eq.) and using the procedure of
30  Example 1, the title compound was obtained, after purification by CC
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(eluent: DCM-MeOH 93-7 containing 0.7% aq. NH4OH), as a white solid (17 mg, 55%
yield).
MS (ESI, m/z): 488.8 [M+H ] for C,4H,6N4O4DFS.

Example 22: (S)-1-((28,5R)-5-(((2,3-dihydro-[1,4]oxathiino[2,3-c|pyridin-7-
5  yDmethyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-ylethanol-1-d1:

Starting from the compound of Example 6 (475 mg, 0.976 mmol) and using the procedures
of Example 18, steps 18.1 to 18.iv (Boc formation: 100% yield; alcohol oxidation: 96%
yield; ketone reduction with NaBD4: 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 each
diastercomer. Analytical samples were cluted on a ChiralPack Al (4.6 x 250 mm, 5 uM)
column at a flow rate of 0.8 mL/min using the aforementioned eluent. 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=9.1Hz, 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=10.5 Hz, 1H); 2.43 (overlapped m, 1H); 1.96-2.08 (m, 2H); 1.63 (m, 1H); 1.48 (m, 1H);
1.19 (m, 1H).

25  MS (ESI, m/z): 488.7 [M+H'] for C24H,6N4O4DFS.

Example 23: (5)-1-{(2S,5R)-5-[(6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalen-
3-ylmethyl-d1)-amino]-tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-
[1,5]naphthyridin-4-yl)-ethanol:

Starting  from intermediate 3.1 (84 mg, 0.249mmol) and 6,7-dihydro-
30  [1,4]oxathiino[2,3-c]pyridazine-3-carbaldehyde (45 mg, 1 eq.) and using the procedure of
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Example 1 (with the only exception that NaBD4 was used as the reducing agent), the title
compound was obtained as an off-white foam (76 mg, 62% yield). The crude product was
purified by CC (DCM-MeOH 93:7 containing 0.7% aq. NH4OH).

'H NMR (d6-DMSO) &: 8.72 (s, 1H); 8.25 (d, J=9.1 Hz, 1H); 7.53 (s, 1H); 7.19 (d,
J=9.1 Hz, 1H); 4.51-4.62 (m, 3H); 4.00 (s, 3H); 3.86-3.97 (m, 2H); 3.79 (d, J = 7.9 Hz,
1H); 3.26-3.33 (m, 3H); 3.07-3.16 (m, 2H); 2.90 (t, J = 10.5 Hz, 1H); 2.43 (overlapped m,
1H); 1.95-2.06 (m, 2H); 1.65 (m, 1H); 1.49 (m, 1H); 1.18 (m, 1H).

MS (ESI, m/z): [M+H ] for C;H,sNsO4DFS.

Example 24: (15)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]dioxino [2,3-c|pyridin-
7-y)methyl-d2)amino)tetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-
1,5-naphthyridin-4-yl)ethanol:

24.i. 2,3-dihydro-[1,4]dioxino[2,3-c]pyridine-7-carboxylic acid:

To a solution of 2,3-dihydro-[1,4]dioxino[2,3-c]pyridine-7-carbaldehyde (722 mg,
4.37 mmol) in 2-methyl-2-propanol (95 mL) and 2-methyl-2-butene (22 mL) was added
dropwise a solution of sodium chlorite (80%, 4.55g, 40.22 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 pH was adjusted to 3 by addition of 1NV HCI. The aq. layer
was extracted with DCM-MeOH 9-1 (25 x 30 mL). The combined extracts were dried over
Na,S0y, filtered and evaporated under reduced pressure. The residue was triturated in ether
and filtered to give the title acid as a white solid (0.405 g, 51% yield).

'H NMR (d6-DMSO0) §: 8.19 (s, 1H); 7.50 (s, 1H); 4.36 (s, 4H).

MS (ESI, m/z): 182.3 [M+H'] for CsH,NOs,.

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

To an ice-chilled suspension of intermediate 24.1 (402 mg, 2.22 mmol) in DCM (5.5 mL)
were added N,0-dimethylhydroxylamine hydrochloride (98%, 246 mg, 2.47 mmol),
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

(2 x 10 mL). The aqueous layer (basified with 1 mL of sat. aq. Na,CO3) was then extracted
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10 was added LiAlD4 (98% D, 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,SO4 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 aldehyde as a white solid (131 mg, 87% yield).
15 'HNMR (d6-DMSO) &: 8.32 (s, 1H); 7.40 (s, 1H); 4.40 (m, 4H).

MS (ESI, m/z): 167.1 [M+H'] for CsHsNO:D.

24.iv. (18)-1-((285,5R)-5-(((2,3-dihydro-[1,4] dioxino [2,3-c]pyridin-7-yl)methyl-
d2)amino)tetrahydro-2H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol:

20  Starting from intermediate 3.1 (104 mg, 0.32 mmol) and intermediate 24.iii (45 mg,
1.02 eq.) and using the procedure of Example 1 (with the only exception that NaBD,4 was
used as the reducing agent), the title compound was obtained, after purification by CC
(DCM-MeOH 93:7 containing 0.7% aq. NH4OH), as an off-white foam (79 mg, 52%
yield).

25 'H NMR (d6-DMSO) &: 8.72 (s, 1H); 8.24 (d, J=9.1 Hz, 1H); 7.98 (s, 1H); 7.19 (d,
J=9.1Hz, 1H); 6.91 (s, 1H); 4.53 (d, J=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 (t,
J=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 C24H,sN4OsD;F.
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Bi oscience A/'S, 2750 Bal I erup, Denmark). Currents through the hERG K '
channel s (I KhERG are elicited using the follow ng buffer solutions and

vol t age g;,q,;tp anyslo extracellular solution (in mMy: [NaC] = 150; [KCl] =
4, [CaCl2] = 1.2;"[MC1l2] = 1; [HEPES] = 10; pH adjusted to 7.4 with NaCH
intracel | ul ar sol ution (in [ KC1] = 140; [NaCI] = 10; [MC12] = 1,

[ HEPES] <) Bactefiglgrayth-mgrmping mtmw esnsentfaNQBS;GT P 0.1; pH adjusted to 7.2
wth KOH, 15 voltage protocol t he resting potentlal is -80 nV and the
frequenc i is 0.1 Hz. hERG K ' currents are neasured as the
aver age ?:Eu rg'%l?lltt@ﬁt ur?lrrlr%&"he | ast 20 ms of the 500 ns pulse to -40 nmV m nus
the average current during the last 20 ns of the 50 ns pulse to -40 nV. WO
2010/ 667 332RaAl/ i:ﬂZlﬁi&ﬁjz O&m6&8ratiohs (MIAk} Mg/t)he/emldb&rfnm‘fté st altidn-zdastédr a

few m nu ents are eady | iitude of I KhERG.is .
recordedﬁ?ﬁd@ rotEoWd.at m&ﬁg %wer@a grg,fﬁg éﬁSCFIBB%‘% ZYH s t he
t est comw%asw&h@)lﬁ@ﬂoh %tntlhﬁé‘m%ﬁﬁts&s@&ﬁﬁ)mtglat[’eﬁﬁl ARABALLST thd: Nt es of

stinulation, the anplitude of RG I's recorded under test conditions. The
rati o of Adn@blca/lb'”amWdeesan@rc’é Zus&d tOlindedli aral daborary drtaldabdsobistiauad t he

aver age n_two I S pr. de the effect of a given
concentrg{:%ﬁ[? gugent Ai]}\k’%ﬁ ﬁgop%é &B%n test conpound, a sufficient
nunber of concentrations were tested, an apparent |1C50 for inhibition of
| KhNERG | Regalkscul at ed. Resul ts: ' COWP

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

bacteria.

Typical antibacterial test results are given in the table hereafter (MIC in mg/l).

Example No. MIC for Example No. MIC for
S. aureus AT798 S. aureus AT798
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 <0.031 16 <0.031




usi ng the experinentals nmethods described above for the MC regarding S
aureus A798 bacteria and for in vitro bl ocking hERG I ( channels gave the
resul ts sworraro/sess2i n the table hereafter. WO 2010/ 067 38IRPBINY/B56890/ 055689
- 64 - Exanple No. or Reference Exanpl.ggNo. R2 R3 E MC for S. aureus A798
% inhibition hERG (at 10 [tM Exanple No. 1 HOHd Gazz, N ) O

Example No. MIC for Example No. MIC for
S. aureus AT798 S. aureus AT798

17 <0.031 18 <0.031

19 <0.031 20 <0.031

21 <0.031 22 <0.031

23 <0.031 24 <0.031

2) In vitro blocking of hERG K channels:

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 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

10  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 belongs to the same chemical classes as the
compounds of the present invention, have all been implicated. In fact, the ability to prolong
the QT interval often varies among members of these drug classes and the potential for this
15  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

20  maintaining the level of antibacterial activity.



0.031 26 Exanple No. 3 FOH N ) 0 0.031 29 Reference Exanmple No. 1 [=
conpound of forrmula (EI)] FH N) 0 0.031 77
WO 2010/067332 PCT/IB2009/055689

-62 -

hERG K" channels have been cloned from human heart and recombinant channels are
stably expressed in CHO-K1 cells (CHOygrg). These cells have been purchased from bSys
GmbH (CH-4052 Basel, 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 (IKpprg) are elicited using the following buffer solutions and

voltage protocol:

10 e cxtracellular solution (in mM): [NaCl]=150; [KCl]=4; [CaCl,]=1.2;
[MgCl,] = 1; [HEPES] = 10; pH adjusted to 7.4 with NaOH;

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

15 e voltage protocol: the resting potential is -80 mV 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 last 20 ms of the 50 ms pulse to -40 mV.



Exanple No. 4 F OH cztz, NNO ) 0 0.031 5 Reference Exanple No. 2 F OH
0. 031 85
WO 2010/067332 PCT/TB2009/055689

-63 -

After the cells have stabilized for a few minutes and the currents are steady, the amplitude
of IKyerg 18 recorded under control conditions. Thereafter, the QPatch robot applies the
test compound to the cell at the test concentration and, after 4 minutes of stimulation, the
amplitude of IKygrg 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 (e.g. 10 uM). If, for a given test compound, a sufficient
number of concentrations were tested, an apparent ICsy for inhibition of IKugrg 18

calculated.

Results:

10

MeO

Icomp

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

table hereafter.



WD 2010/ 067332PCT/ 1B2009/ 055689 -

RINR2 \/ \ | wherein R
R3, R4, RSoant/d@e®3eepresents independently H or
represents CH or N or V represents N aggd Wrepresents CH Y represents CH
N, Z represents 0, S or CH2; and A represents CH2, CH2CH2 or CD2CD2;

or

65 - Clains 1. A conpound of formula I
represents al koxy; R2 represents H or F; 5each of
D, V repcedBmngoBbBand W

o) i1l
Example No. or Reference 2 3 MIC for 7o inhibition
Example N R R E S. aureus A798 hERG
pe O ' (at 10 uM)
(o]
NT N
Example No. 1 H | OH | <0.031 26
NS
e (o]
(o]
NN
Example No. 3 F | OH | <0.031 29
SN
< (o]
(o]
Reference Example No. 1 NS
[= compound of F H | _ <0.031 77
formula (E1)] :IL‘ o
N (o]
NN
Example No. 4 F | OH | <0.031 5
SN
< (o]
(o]
Reference Example No. 2 F OH /@i j <0.031 85
Y o




10 or a salt of such a conmpound. 2. A conmpound of formula | according to
claim1, wherein each of R3, R4, R5 and R6 represents H and A represents
CH2 or CHRQOHRB10/6P332 salt of such a compound. 3. A conpecmdBmI/Hzsesml a |
according to claim1, wherein: 15- R _gepresents (C -C3)al koxy; and - at
nost one of R3, R4, R5 and R6 represents D and A represents CH2 or CH2CH2,
or each of R3, R4, R5 and R6 represents H and A represents CH2, CH2CH2 or
CD2CD2; WD 2010/ 067332PCT/ 1B2009/ 055689 - 66 - or a salt of such a
conpound. 4. A conpound of fornula | ‘d&®Yding to claim 1l or 2, which is
al so a compound of formula Ip NEY |Ip wherein 5R represents al koxy; R2
represents Hor F, Wrepresents CH or N, Y represents CH or N, Z
represents 0, S or CH2; and 10n represents 0 or 1;

1. A compound of formula I

wherein
R! represents alkoxy;
R’ represents H or F;
5  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, S or CHy; and
A represents CH,, CH,CH; or CD,CDy;

10  or asalt of 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 CH, or CH,CHj;

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 R?, R, R® and R° represents D and A represents CH, or CH,CH,, or each
of R, R*, R’ and R® represents H and A represents CH,, CH,CH; or CD,CDy;



or a salt of such a conmpound. 5. A conpound of formula |I according to one
of clains 1 to 4, wherein R is nethoxy; or a salt of such a conpound. 6. A
conpound Wb 2bovaszd3a | according to one of clainms 1 to 5PCENBZOY/NSSRD
represents H 15 or a salt of such a cggpound. 7. A conpound of formula I
according to one of clains 1 to 5, wherein R2 represents F; or a salt of
such a conpound, 8, A conpound of fornmula | according to one of clains 1 to
7, V\hereioﬁa\?\?lFéfﬁUégé‘rFPglpﬂ‘,m r a salt of such a conmpound. - 67 - 9. A
conpound of forrmula | according to one of clains 1 to 7, wherein W
represeniys AGEm@und Sform@fa FY&dr@ng WRIUA1 o0 WhieRTPAKB: @bmbodIIbA |
according to one of clains 1 to 9, wherein Y represents CH or a salt of
such a cdopodmth. 511. A conpound of fornula | according to one of clains 1
to 9, wherein Y represents N, or a salt of such a conpound. 12. A conpound
of fornmula | according to claim1, which is sel d fromthe foll ow ng:

(15)-1- {(2S,5R)-5 .. Ho 0 . o}
-[ (2, 3-di hydro-[ 1, 4] di oxi no[ 243-¢C i N- )-a%g]-
tetrahydro-pyran-2- yl} -2-( 1! ({ di n, k< leb-et hanol ; 10-

z

(1S)-1-{(2S, 5R) - 5
3-®%yri dazi n- 3-yl net hyl ) - ami no]

-[(6,7-di hydro-[1

I

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 CHy; and

10 nrepresents 0 or 1;

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.

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

15  orasalt of such a compound.

7. A compound of formula I 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 to 7, wherein W represents N;

or a salt of such a compound.



tetrahydro-pyran-2- yl} -2-(6-nethoxy-[1, 5] naphthyridin-4-y1l)-ethanol;
(15)-1- {(2S,5R)-5
-[ (2, 3- diwpanw/d61334] di oxi no[ 2, 3-c] pyri di n-7-yl met hyl ) - arCmaB2009/055689
et

t et rahydro- pyran-2- y1}

-2-(3-fluoro-6-nethoxy-[1, 5] napht hyri d| n 4-y1) - et hanol ; (15)-1-
E.(S'tz gt ?E%l?gﬁf[oﬁi( GHO(JZ}H(? QP dr ?Ja | accorﬂin%xtlo ggé gf glaﬁrlspf/{ol 7d%v ereln Leg?ésggtls )CP?m noj

-2-(3-fluoro-6- et hoxy-[1, 5] napht hyri di n-4-y1)-ethanol; (15)-1- {(2S,5R)-5
[ (2, 3- diokigarlbof JchpgoBwPRES-2, 3- c] pyri di n- 7-yl net hyl ) - ami no] -

tetrahydro pyran-2- yl1} -2-(7-fluoro-2-nethoxy- qui nol i n- 8-y1) - et hanol ;
(15)-1- 28,

S[(2, 3-di &)y C%%Ogl)l(% 0 f_o ulaIaccéongm ﬁ?%oﬁ c1a1 o r?éfvﬁl)eﬁe)ere%re?ents CH;
tetr ahydr
-2-(3-fl ugr BX%%‘PS%CR § CO}r[pﬂl?ﬂ‘napht hyri di n-4-y1)-et hanol ; 20-
(1S)-1-{(2S,5R -5
-[ (2, 3- dilhydroompooxdef foithula-laceaxrdmgap bhdad @aims-lytorde twhygtein rrepogents N;
tetrahydro-pyran-2- yl} -2-(7-fluoro-2-nethoxy-quinolin-8-yl)-ethanol;

(15) - 2- (JrhlsblebPsieh a com é)ound.
- met hoxy- [ 1, 5] napht hyri di n-4-y1)-1-{(2S, 5R) - 5- [ (3-oxa-| -thi a- 5-azai ndan- 6-y

| mret hyl )-a mi no]-tetrahydro-pyran-2-yl} . -ethanol; 15) - 2- ﬁ? fluoro-2
- et hoxy uArﬁgmpﬁmgd 9@_1})1‘@11121 T'according to claim 1, which is selected from the following:

{(2S, 5R) - 565(3 oxa- 1-t hi a- 5- aza-i ndan256-yl net hyl ) - am no]
“tetr ahydr( pl,n{@zmz);ﬁlg(z,seilmw[l 4]@@@910[23{@291@@)7 ~gimethyl)-amino]-

-[ (3, 4- di hydr gro npyfgﬁ’ ha 1?&2(6 3n GhEN- 19405 S R A% - ARl -

t et rahydro- p

-2-(30f I ugr®- ﬁ{(rm;jm&yf({s J-Bhywet aydio:dhs[24- M@%n@dzhaa@nmethygshnﬂo]{(zs 5R)-5
(6, 7-di hydro- 8- oxa-5-thi a-1, 2-di aza- napht hal en- 3-yl net hyl ) -am no] -
tr ahydﬁ@rqbyé@np}gan-gml} -2- (6 rnethoxy [1 5]naphthyridin-4-yl)-ethanol;

2557 - AR AR o e o4 S P ok ot noy -
t rahydrtﬁfamydmnpﬁaxyl}yl}-z ((3mdokmm;metBexye[lkﬂjnyplmhymbm-alfyl)qetﬁaml) et hanol ;
). a1 pyr e SRl At 1 b by g bylpminol-

- [
e
2-
(
e
1
2
(2 (65 | YREDyIroTBIrAERA A9LBGKRYS-B-rRethdy- ﬁt ﬂﬂm{thyr‘r:d'm QI]yEP _ethandl{ 2S, SR) - 5-
e
1
(
e
1
2

3d|hydro4oxa1t I a- 6-az a-naphthal en-7-y -am no] -
r ahy dr-@ Hyr-a@S2R) B [(2.3-dilbydro b,|4]1h®em@[t2Beodpyuaimﬁexlalenth}dﬁamm))]et hanol ;

2,
1
2) 7ld| &%}Bﬁig %7218%{%“% At T vorr Ao R A R3-SR hy 1 ) - ani no] -
1
5

hydr. g - L |
;aly_ ’ Qé y{S %25 R? %B%(z% &d%&gﬁfﬁﬁzﬁ??&ﬁgﬂumm yimetyylamigspanol ;

3-¢] p}@tradﬁi}’dm?lﬂ}sfﬁl) 1h*}f(ifﬂiﬂoyaﬁﬂh@bl@@{-Flaﬂwa@h}zﬂnpﬁ‘r}éhetﬁalwl) 2- (3-fl uoro-
meLjoxy (;‘ S)-1- ?&B’@Ié}ySr f(g 3nd1hyd'rg L) &LNAAR) - aza-naphthalen-7-ylmethyl)-amino]-
tetrahydro-pyran-2-yl}-2-(7-fluoro-2-methoxy-quinolin-8-yl)-ethanol;
- (15)-2-(3-fluoro-6-methoxy-[1,5 naphthyridin-4-yl)-1-{(2S,5R)-5-[(3-oxa-1-thia-5-aza-

t
{
t
(
[
[
t
(
[
t
(
[
6-

indan-6-ylmethyl)-amino]-tetrahydro-pyran-2-yl} -ethanol;
- (15)-2-(7-fluoro-2-methoxy-quinolin-8-yl)-1- {(2S,5R)-5-[ (3-oxa-1-thia-5-aza-indan-

25  6-ylmethyl)-amino]-tetrahydro-pyran-2-yl}-ethanol;
- (15)-1-{(28,5R)-5-[(3,4-dihydro-2 H-pyrano[2,3-c]pyridin-6-ylmethyl)-amino]-
tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-[ 1,5 Jnaphthyridin-4-yl)-ethanol;
- (15)-1-{(2S,5R)-5-[(6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalen-3-ylmethyl)-amino]-
tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-[ 1,5 Jnaphthyridin-4-yl)-ethanol;



5-(((2,3-di hydro-[1, 4] di oxi no-2, 2, 3, 3-d4-

yl ) met hyl ) am no) t et r ahydr o- 2H-pyran 2-y1)-2-(3-fluoro-6-ne
y332di n- 4-yl ) et hanol ; 15- (15)-1 PCT/IB2009/055689
(((2,3-di hydro-[1, 4] di OXi ngg [ 2, 3-c] pyri di n-

) am no) t et r ahydr o- 2H pyran- 2-y1) - 2- ( 3-f | uor o- 6- net hoxy- 1, 5- napht

]? ( Yy et{@%%%l()iﬁl&gé.l q%@mrgl} A1dipiRel2 s Igridin-7-ylmethyl)-amino]-

HE l Thi 2 1)-2-(3-fl -6
P B T S A5 g Y1 -2 (31101

Tetho
S, SR BSI- {@Sﬁ@fﬂﬁﬁ(@,ﬂﬂll[lﬂdrd—][U,A]}koxmgp 3- c]pyrldazm 3-ylrnethyl) amino]-

(2,5 Py R oA Y RO SR B it 2 (311 oro-6-re

5)-1 2 - 4 .
(25)7 yI5§ gret% ﬂ?ﬁ; a%jg)%etﬁ% ghdib{ 6)4I[-—€sz§1yﬂr gﬁﬁgmy%) @%}{tﬁalén qtygirﬁg!-h {)rrgre?lﬁ%]xy 1, 5-nap

ht hyri di ﬁetradpyshio)-@trwa-ﬁg{l} -2-(§4fluoro-3-mcthoxy-quinoxalin- 5 -yl)-ethanol;

5)-1- 2 d 4, .
{2 3] pot ATy sty A 3t G e B nyp s sy s ingdi o 6. e
t hoxy- 1, %tfhﬁl@hﬁohp’yrhlﬂ&%dﬂ%(@fﬁioﬁ&ﬂ&hetﬁo@ duino30in- iﬁ))'eﬂhan{)l(,zs SR)-5-[(6,7
- di hydr o- 8- oxa- 5- 2-dia apht hal en- 3-yl net hY dl%- am no]
-tetr ahydr(bg)pkr((éﬁﬁﬁ)ﬂéi(f(z 3- dlhydro [1 4]d10x1n0[2 3-c]pyridin-7-yl)meth

_2(2318?8673@%&@?%%8@%0%@3@@2@My ﬁ%ﬁ}%ﬁ%%?%qg%hﬁﬁ ™(((2,3 -dihy

dro-[ 1, 44-dicokdnod [ 2, 3

ﬂ %;gdlfirzﬁér%@gg%%% (?é %M&Plﬁ hyd;)&bﬁg:%&%% -yggllnf of such a

compound 7. it iforfinBRE ARERNS H ArSLIBAUNG. AlorbOLARXY - 12 gakipesh n one

of clains or  a pharmaceut i cﬂ? I’y accept abl e sa},t thereof. 14. A
phar nacetﬁlt-ylbmﬂlanobrrpo& tion containing, as active principle, a conpound of

for e s 1 1o 1 r a pharmaceuti cal |
accgg%abl é?‘é ff(Z#ﬁ%?éé?(z ﬁlayiﬁocdlagglpxgﬂ ﬁ’l’yg‘a@utl (F:)al ly i ngr!t eXC|yp| ent .
10 15f Us &7 -@fm@h ¢I04RRL ek My df 22 MPydan-2-88)- 21(33‘ f106:6-6-meioRyaf s-gAitMEidIn-t 0 12,
or o @ 4-yl)ethanol-1-d1;

- (8)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]Joxathiino[2,3-c]pyridin-7-yl)methyl-

2S, 5R) -
idin-7-
, Swoaptide
) -5-(((2
I

- a:

hy

N-b-

d1)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-

20  4-yl)ethanol;
- (18)-1-((28,5R)-5-(((2,3-dihydro-[ 1,4]dioxino-[2,3-c]pyridin-
7-yDmethyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-2-d1;
- (8)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]Joxathiino[2,3-c]pyridin-

25  7-yl)methyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-2-d1;
- (8)-1-((2S,5R)-5-(((2,3-dihydro-[1,4]oxathiino[2,3-c]pyridin-
7-yDmethyl)amino)tetrahydro-2 H-pyran-2-yl)-2-(3-fluoro-6-methoxy-1,5-naphthyridin-
4-yl)ethanol-1-d1;

30 - (S)-1-{(2S,5R)-5-[(6,7-dihydro-8-oxa-5-thia-1,2-diaza-naphthalen-3-ylmethyl-d1)-
amino |-tetrahydro-pyran-2-yl}-2-(3-fluoro-6-methoxy-[ 1,5 Jnaphthyridin-4-yl)-ethanol;



pharmaceutically acceptable salt thereof, for the manufacture of a

nmedi canent for the prevention or treatnent of a bacterial infection. 16. A
conpound WO 2bovaszd3a | as defined in one of clains 1 to PRT/IB200%055689
pharmaceutical |y acceptable salt theregf, for the prevention or treatnent
of a bacterial infection.

- (15)-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-yl)ethanol;

or a salt of such a compound.

5 13. As a medicament, a compound of formula I as defined in one of claims 1 to 12, or a

pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition containing, as active principle, a compound of formula I
as defined in one of claims 1 to 12, or a pharmaceutically acceptable salt thereof, and at

least one therapeutically inert excipient.

10 15.Use of a compound of formula I as defined in one of claims 1 to 12, or of a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the

prevention or treatment of a bacterial infection.

16. A compound of formula I as defined in one of claims 1 to 12, or a pharmaceutically

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



