WO 2010/ 094659PCT/ EP2010/ 051877 1 Case 24768 AM NE OR AM NO
ALCOHOLS AS GLYT1 I NHI BI TORS The present invention is directed to the use
of conpouwd=0miodkesdmul a |  HNO 5\ R8 R71l wherein Rl is Irgumrgen/sisat ogen

| ower al kyl, or |ower alkoxy, R2 is hydrogen, hal ogen, |ower alkyl, or

| ower al koxy, R3 is hydrogen, hal oden, |ower al koxy or |ower alkyl,
wherein the | ower alkyl is optionally 10substituted by hal ogen, R4 is a)
hydr og b) hal ogen, c¢) lower alkyl, optionally substituted by
hal oge EEEF%%%Q_ al koxy or hydroxyl, d) | ower al koxy, optionally
substituted by hal ogen, hydroxyl cl oal kyl or 15heterocy clg

e) -NR11R12, O S(&MIZ'IE &&AWN@IALéQH®SM@LHkMBImR O-cyc lo

al kyl, 20i) -0-aryl, WD 2010/094659PCT/ EP2010/ 051877 - 2-

The present invention is directed to the use of compounds of formula I

5
wherein
R' s hydrogen, halogen, lower alkyl, or lower alkoxy,
R’  is hydrogen, halogen, lower alkyl, or lower alkoxy,
R’ is hydrogen, halogen, lower alkoxy or lower alkyl, wherein the lower alkyl is optionally
10 substituted by halogen,
R* is a) hydrogen,
b) halogen,
¢) lower alkyl, optionally substituted by halogen, lower alkoxy or hydroxyl,
d) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
15 heterocyclyl,

e) -NR'"R',

f) -S(O),-lower alkyl,
g) -Si(lower alkyl)s,
h) -O-cycloalkyl,

20 1) -O-aryl,



]) -0-hetero aryl, k) -0-heterocyclyl, 1)aryl, m heteroaryl, or 5n)

het erocycl yl, wherein each of the cycloal kyl, aryl, heteroaryl and

het er ocycWwol20im09a¢50i onal | y substituted by hal ogen, am deCTmPRe10/05®mcet vyl ,
acetam dyl, |ower alkyl, hal ogen-1ower alkyl, |ower alkoxy-I|ower alkyl,

-NR 'R 2, lower al koxy, hal ogen-I|ower-2al koxy, or -S(0)2-lower alkyl, 10and
wherein each S being part of a heterocyclyl is optionally substituted by
oxo, R5is h 096Qmu§8%§f al kyl, or |ower alkoxy, R6 is hydrogen or |ower

al kyl, R7 is”hydrogen or’| ower aIkyI R8 is hydrogen or |ower alkyl, 15 R9
i s hydrogen, hal ogen, |ower alkyl, or |ower alkoxy, R19 is hydrogen,

hal ogen, | owd) aOkheterodyolydr alkoxy or phenyl, wherein the phenyl is

optionally substituted by hal ogen, |ower alkyl, or -S(0)2-1ower alkyl, R'
i s hydrogen ?{ Io%er al kyl, R12 is hydrogen or |ower alkyl, 20 X isa) N and
Y is CGR19, ’ b) CRO and Y is N, or c) GRO and Y is

CR19, nis 0 or 1, WD 2010/094659PCT/ EP2010/ 051877 -3- and R8 is | ower

al kyl , when a)) Rkteramrylyalr ogen, R2 is hydrogen, R3 is halogen, R4 is

hal ogen, R6 is hydrogen, R7 is hydrogen, R9 is hydrogen, Rmis hal ogen, n
is 0 Xis C and b) R is hydrogen, R2 is hydrogen, R3

i's I%mer al k V@yfower alkoxy R6 is hydrogen, 5R7 is hydrogen, R9 is

hydr ogen, Rnlis halogen nis 0, Xis CGCROand Yis CGR; ¢) R is
hydr ogen, RAeicsn baldﬂlr oftyde cyR3alksl, sl Og@émaﬁﬂ ahé hbeteiolgy & yitionkby |51$bst1tuted

gﬁgr 39?2 C§7 ﬁa?og ngc?o n1§8 acet?ly 2 rmdyl Rffo]wer aﬂ%ﬁr %%Fogbn—lower a(l)lkylx lower

alkoxy-lower alkyl, -NR'R', lower alkoxy, halogen-lower alkoxy, or
-S(O),-lower alkyl,

10 and wherein each S being part of a heterocyclyl is optionally substituted by oxo,
R’ is halogen, lower alkyl, or lower alkoxy,
R® s hydrogen or lower alkyl,
R’ s hydrogen or lower alkyl,
R® s hydrogen or lower alkyl,
15 R’ is hydrogen, halogen, lower alkyl, or lower alkoxy,

R' s hydrogen, halogen, lower alkyl, lower alkoxy or phenyl, wherein the phenyl is optionally
substituted by halogen, lower alkyl, or -S(O),-lower alkyl,

R" is hydrogen or lower alkyl,
R'?  is hydrogen or lower alkyl,
20 X is a) NandYis C-R",
b) C-R’and Y is N, or
¢) C-R’andY is C-R",

nisOor 1,



d) R is hydrogen, R2 is hydrogen, R3 is halogen, R4 is hydrogen, n is O,
R6 i s hydrogen, R7 is hydrogen, RO is halogen, Rmis hydrogen, X is CR9
and Y i s WoR00/@@&&Y R is hydrogen, R2 is hydrogen, R3 PsThRagems’R4 is
hydrogen, R6 is lower alkyl, R7 is hydrogen, RO is hydrogen, nis 0, Xis
CR9 and Yis N f) R is hydrogen, R2-3-s hydrogen, R3 is halogen, R4 is
hydrogen R6 is |ower alkyl, R7 is hydrogen, Rmis hydrogen, nis O, Xis N
and Y ig phar maceutically active salts or esters thereof,
for the pr egépgff%ﬂﬁyl ?N%redl canents for 15 the treatnent of psychoses,
dysfunction in nenory and | earning, SChI zophr enl a, derrentl a, attenti on
deficit dasd derlydorged RAds rhrgdfogeum Redashalogen, EUrrsHmrlog@neR tlhélydwgemt ROMs i s
directed to i ot o/ igroRl is

hydr ogen, a}f& 8][%%'0&?31 8 dr[’g%f%w > g)%&g’qﬁg%h%r gg%n&%ﬁ%ge%l ‘or | ower
alkyl, R3 is halo en or | ower aIk l,,. which |ower ,alkyl is optipnally

subst i t ut @d Royis hufioger R'Ra hydrogyn, |Peveér10\a¢rka,}lroxyo& iiplpayar plkoghski tSthQﬁpgﬁ}}

hal ogen or IROvgR cﬁcbg@wk is h;ka}oge@wkfo idh&e¥ah, anpm)@ﬁmJR? aadhsisic-rt®d by
hal ogen, hydrox %/ cycl oal kyl het er ocycl yl ,

2010/ 0946 9PGT/ 10/ cloa mall subs htuted
by hal oge 5 Ok iggm}%ﬁn bl ROp ?fb%}icﬁé@ﬁ by

al kyl , Iomemydﬂdgemﬁllsh@drogérkﬂ 1slhylemgemltkls>0yX1ls|€I-Egmd-Y0w@fR NR’ aI koxy, or
-S(0)2 | ower al kyl, e) -0 aryl, optionally substituted by hal ogen,

am do, ni 1 E VA e I r
al koxy- | o%?{ a?ﬁﬁ%gi"n q@qg ﬁﬂg@é&n %q o%%%a‘: (?wésr hﬁﬁ{%& i ﬁlRl 1 aﬁi@dge n, R9E
- S(0) 2- | oweris hydeggen, R lsrf)alownh%t ay bdrggen, Xplsi(?oﬂam%/Yshﬁslﬂ tuted by hal ogen,
am do, nitro, acetyl, acetam dyl, |ower alkyl, hal ogen-Ilower alkyl, |ower

a: EH{(Y' |18w)EIR ak ﬁyhr,ogbﬂwe?’f 156Hyﬂﬁ@@én Réllso eJnOWéﬁs hﬁdg'o% h'i@iﬁy J&fler-aﬁ(}_ﬂé RIlpwer
al kyl , 10g et opt j oS ted by hal ogen, ami do,
nitro, acet }’Iygroﬁglét ﬁﬁ%g@o 4‘%{ r?é@@é 1 ower al kyl, |ower

al koxy- | ower aI kyl , Iower al koxy, haI ogen- Iower NR al koxy or -S( 0)2 | ower
al kyl , ) R' is hydrogen R? is hydrogen, R’ is halogen, R* is hydrogen, R is lower alkyl, R’ is

hydrogen, R' is hydrogen, n is 0, X is N and Y is C-R'’;

or pharmaceutically active salts or esters thereof, for the preparation of medicaments for
15 the treatment of psychoses, dysfunction in memory and learning, schizophrenia, dementia,

attention deficit disorders or Alzheimer’s disease.
Furthermore, the invention is directed to compounds of formula I as depicted above
wherein
R' s hydrogen, halogen or lower alkyl,
20 R’ is hydrogen, halogen or lower alkyl,
R’ s halogen or lower alkyl, which lower alkyl is optionally substituted by halogen,
R* is a) lower alkyl, optionally substituted by halogen or lower alkoxy,

b) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
heterocyclyl,

25 c) -Si(lower alkyl)s,



wherein each S being part of a heterocyclyl is optionally substituted by

0XO0, h) heteroaryl, optionally substituted by hal ogen, am do, nitro,
acetyl, awetarwmydss 151 ower al kyl, hal ogen-| ower al kyl , PComPRo18/0R3Y - | ower
al kyl, | ower al koxy, hal ogen-lower al koxy, -NR 'R 2,or -S(0)2-Iower alkyl,
i) aryl, substituted by hal ogen, am dos4-nitro, acetyl, acetam dyl, |ower

al kyl, hal ogen-1ower al kyl, |ower al koxy-Ilower alkyl, |ower alkoxy,

hal ogen- 1 owery, al ko " : ralkyl .. 20j et valyl,
optionally sﬁ%st¢t°§¥@8“<§§ %gﬁéﬁgngfbgﬁu%%}zmhgtl?%& ’ gglé yllfltrécdect)eg}pﬁ a&gﬁragﬁ%gv\er
al kyl , hal syeni-dligrdehaleggaylower alkel, lawkoxtiroxyoloaver allyyl loweowkkoxnl hedogen-lower

hal ogen- | ougkhxy, NRR'8UR QY8 @), 1k Paticoner al kyl, and R4 is hydrogen when
R16 i s phenyl,” wherein the pﬁenyl IS optionally substituted by hal ogen,

| ower al kyl, or -S(0)2-1ower al kyl, 25and when R6 is |lower alkyl, R4 is a)
| ower al kyl , cdptPotigh Pptienghs tsubsittetgd by hednesgermige. niwge ecaylk esgramisyl, | lower

al koxy, ophik9Nahloges YRl il edwly alRek LR allXAUNO%Y alk EME Ih%%&y.lmwr alkoxy,
het er ocycl y| 11&)(.)2 Sloé{lgg r “al E{y ) 3, 2010/ 094659PCT/"EP2010/ 051877 g d)
-0-cycl oal R]§R pPf ¢ Z;I'@W%B tttuted by hal ogen, amido, nitro, acetyl,
acetam dyl, |ower alkyl, hal ogen-1ower alkyl, |ower alkoxy-I|ower alkyl,

| ower al koxy f) habageRodrPNptiehd9X3ubstitlWdd byFhdeged! amB(d))ndrd, Qetyl, ackaidyl,

e) -0-aryl, optio |y substityt b | ogen, amido, nitro, acetyl,
Shet am dyl o et Ok ok poter R Al oark oty oiietar

| over al koxlkpxhaNRJER?, dro$ed),-dwkearajkyl- NR 'R 2, or -S(0)2-1ower alkyl, f)
-0-heteroaryl, optionally substituted by hal ogen, am do, nitro, acetyl,

i dyl, | | kyl , . hal - | . alkyl., .| | k - | | K
ok el Koxy B haD B s hiorEp Rk, MBSt e s tosh B S AT Rl o
- 0- het er ocYwierlalkydphdlogelbyes alkgt, i lbwtredkoyy-atcogiky], lamcdelkory,t habygecadetyl |,

acet am dyl 2l kyl . 0 = | r al kyl, |ower al koxy-Iower alkyl,
| ower al ko%&?gﬁgﬁgeﬁﬁ-’lo&gﬁﬁ)& oefyaW’NRllRMS or -S(0)2-1ower alkyl,

wherein each S being part of a heterocyclyl is optionally substituted by

0XO0, whereirecash Gabvophg paypof ona¢oyydylbs optianady sihystihatdlgeoxo,am do, nitro,
acetyl, acetam dyl, 15l ower al kyl, hal ogen-Iower al kyl, |ower al koxy-I| ower
al kyl, 1 ower h?l lﬁ&)é}(daryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,

15 lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R'?, or -S(0),-lower alkyl,

1) aryl, substituted by halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, halogen-
lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy, -NR''R'?, or -
S(O),-lower alkyl,

20 j)  heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

and R* is hydrogen when R'* is phenyl, wherein the phenyl is optionally substituted by
halogen, lower alkyl, or -S(O),-lower alkyl,
25 and when R is lower alkyl, R is
a) lower alkyl, optionally substituted by halogen or lower alkoxy,
b) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
heterocyclyl,
¢) -Si(lower alkyl)s,



hal ogen-1 ower al koxy, -NR 'R 2, or -S(0)2-1ower alkyl, i) aryl, optionally
substituted by hal ogen, am do, nitro, acetyl, acetamdyl, |ower alkyl,

hal ogen- Iwaen10alokesb, | ower al koxy-1ower al kyl, |ower al POXyEP2010l053€N- | ower
al koxy, or -S(0)2-1ower alkyl, 20j) heterocyclyl, optionally substituted by
hal ogen, ami do, nitro, acetyl, acetam ¢fyl, |ower al kyl, hal ogen-I|ower

al kyl, I ower al koxy-1ower al kyl, |ower alkoxy, hal ogen-Iower al koxy, -NR'

R12, or -3S(0)2d) O@%yc&ialfk)yﬂ,,opBEndl@ dndtagen bghaloges ranﬁH(KMht,ro acetyl, BEethridyl,
hydrogen or lower alkyl, 25 R7 is hydro?en or lower alk R8 is hydrogen
or lower alkyl, ﬂ@ww dradrssh; lowar Yhenowes alkpxyrlasysr adfyly IBW@? alkpRoxy, R19

i s hydrogen, hal 120 i s hydrogen or | ower
al kyl, WO 2010/%gﬁggéggﬁﬁégggﬁnggi% &egaﬁkh§%> 1E%/]'drogen or | ower alkyl,
X isa) N and Ye) sO@rﬁrrppth@naﬁyR@bsamded(by Baldgenormado, GO acotyl, %e'tmiﬂllelo,weE n
is Oor 1, and R8 l.o | kyl, when a) R |s hydrogen, dr ogen,

is nmethyl, R4 is aﬂ%@? OopoY é%@dﬂey&a P@?y-i%”@wﬂwggwr Peh %&%gen Rm
is hydrogen, n '%v@era?ﬁcdx%r GoPORENG: (D5 iy b) R is hydrogen, R2
i s hydrogen, R3 is nethy R4 is nethy R6 1s hydrogen, R7 is ethyl, RO

10i s nethyl, RMhi-©- hay@o@tgbnptwnalls( sobstﬁ(utleé bﬁhﬂggandrmdq O, Rbc;tylc)lcemmiidsl

B T s s Mt
CR; d R is h)h‘d oggﬁ‘—llbwé_r’%lléoi hydt'éREner BBOY,SowBl Ak, R4 is hydrogen, R6
IS dr ogen, R? IS dr ogen IS hydrogen Rmis hydrogen, nis 0, Xis
Rtﬁ/ and Y is © RO- heterocyclyl optionally substituted by halogen, amido, nitro, acetyl,
acetamidyl, lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower
alkoxy, halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,
wherein each S being part of a heterocyclyl is optionally substituted by oxo,
h) heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
15 lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,
1) aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-
lower alkoxy, -NR''R'?, or -S(O),-lower alkyl,
20 j) heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,

lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,

halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

R’ is halogen or lower alkyl,
R® s hydrogen or lower alkyl,
25 R’ is hydrogen or lower alkyl,
R® s hydrogen or lower alkyl,
R’ s hydrogen, halogen, lower alkyl or lower alkoxy,
R'" is hydrogen, halogen, lower alkyl or lower alkoxy,

R'" s hydrogen or lower alkyl,



15e) R is hydrogen, R2 is hydrogen, R3 is chloro, R4 is norpholino, R6 is
hydr ogen, R7 is hydrogen, RO is hydrogen, Rmis hydrogen, nis 0, Xis CGR9O
and Y i s WoOR00/¥65R i s hydrogen, R2 is hydrogen, R3 i sPChiEr@/0R877 s
hydrogen, R6 is hydrogen, R7 is hydrogen, R9 is chloro, Rmis hydrogen, n
is 0 Xis CR and Yis CGR; -6g) R is hydrogen, R2 is hydrogen,
R3 is chloro, R4 is hydrogen, R6 is nethyl, R7 is 20hydrogen, RO is

hydr ogen:z n_ i - and Yis N h) R is hydrogen, R2 is hydrogen,
R3is ¢ Iorlsof}fdﬁggﬁinérﬁ%%oaglgyr%’, R6 is methyl, R7 is hydrogen, Rmis hydrogen,
nis O, Xis Nand Yis CR; or pharmaceutically active salts or esters

t hereofX Tiwe prakséhandi‘ﬁ\ie@{lll&n rel ates to conpounds of general fornula I,
to pharmaceutical 25 conposition containing themand their use in the

treat ment of nggrﬂ_ﬁgiﬁ: iSa&d neuropsychiatric disorders. It has
surprisingly beentoun hat’ Phe conpounds of general formula | are good
WO 2010/ 094659PCT/ EP2010/ 051877 -7- inhibitors of the glycine transporter 1
(GlyT-1), and thaC-Rhey ¥iav€-R°good sel ectivity to glycine transporter 2
(GlyT-2) inhibitors. Background Art Schizophrenia is a progressive and

devast at.i eur ol ogi cal di sease characterized by 5 episodic positive

sy or’i’slsg%éﬁ’ as del usi ons, hallucinations, thought disorders and psychosis
and persistent negative synptons such as flattened affect, inpaired

at t ent iand Raindosecalall, whehdr awal , and cognitive inpairnments (Lewis DA and

Li eberman JA, Neuron, 28:325-33, 2000). For decades research has focused on
the "dopam ngrgic hyperagtivity" hypathesi i<h ha s to.thera ficC
nterventPor. FriosReay ol borosiest R 18 HeBu horoety) cleds tUARGRRERT & 10
RJ and Aubr éydidRen, FExip hy@pien, Rthsmhydbaenet 5.0, X(i4C-R500- B18C-R801; Nakazato
A and Ckuyama S, et al., Exp. Opin. Ther. Patents, 10(1): 75-98, 2000).
Thi s phar l.0Qi appr Oopk epses b ognj.tli 9

syt ome. tpior yeepE RELORMOBRCR K AR SR RS i R
Br. 0 Psychiiamethyl, R 4isdwgpigenagis:-0, Xais §1R’ agb¥)is CAR Conpl enent ary nodel  of
schi zophreni a was proposed in the m d-1960" based upon the 15

bsychot omiyTali & Rekb @R, GUBSR diyed R Dlsockiage 1of it haugl RaRRYG6YSH.oRT by
conpounds Iikg phe y.cgi %i ne (RE&D) and rel a e%éag:e}?;s (getﬁrﬁso‘e) whi ch are
non- conpet i Y8 is BYdipedh Rantqyernestd 1s Onetd Eski #h Y 1% Grtheal ¢ hy

vol unt eers, PCP-i nducengsychot om netic action incorporates positive and
negati ve éymitisrydasmeneRl indydogai,t RVé dylsfourit isdnydrddeus RElipdwtsogeesRity i ng

schi zophr eniia i 9 i1 o B0l P i:akrynp. 45: 668-679,
Ta99) 20 FPPISReRaY S RidabdR I b bl e, RCR BUERIAEID 2T e

NVDARL subunit displays behavi oural .abnormalities simlar to those observed

in Bhar ma@olRog drrogen.nRuéckydioers & d cBlor 2 phiraipkoling ghosthydepesnnBdés i n

whi ch r educegdNVon R8¢ ﬁ?&@ge@w iéihgﬁro%@ﬁ,lﬂ 9, Xns 6CRT ZpphneoirR?] i ke
behavi our (Mbhn AR et al., Cell, 98: 427-236, 1999). dutamate

neurotrangm._ssign, i n paet.i cul.ar N .receptqys activity, pl.ays . a critscal
folein 28 Somabe bR it iy Skebahin gat rohons ol K4S BreRioh ©

receptors apydapsntR isehlvem, & & hydmgen sini0t Xhis ok’ gat Y igCtRI& t hr eshol d of
synaptic plasticity and nenory formation (Wley, NY; Bliss TV and

Col l'i ngri 1q,, e,r23Q1; -39,23199 Treans g 1 \ ressd ng
t he NVDA R%qusu@gﬁ&%néx igi l%ydgn %hqed%s)%cggf ilg %I ?satrlg%éiﬁ% ?aﬁdﬁéu Fé)r]igo?g
abi} ty in Ihydiogendt dnbydreads v it Talids OR emdal is NiNat ure, 401- 63-69, 1999).
30Thus, if a glutamate deficit is inplicate in the pathophysiol ogy of

schi zophr E)nila, iselﬁshﬂ@g?dnl,’lglz is hydrogen, R® is chloro, R* is hydrogen, R® is methyl, R’ is

hydrogen, R' is hydrogen, n is 0, X is N and Y is C-R'’;
or pharmaceutically active salts or esters thereof.

The present invention relates to compounds of general formula I, to pharmaceutical
25 composition containing them and their use in the treatment of neurological and neuropsychiatric

disorders. It has surprisingly been found that the compounds of general formula I are good



glutamate transm ssion, in particular via NVDA receptor activation, would
be predicted to produce both anti-psychotic and cognitive enhancing

ef fects. wWoO@RIMR®994659PCT/ EP2010/ 051877 - 8- The agiTmr2@oiosisgl yci ne
is known to have at least two inportant functions in the CNS. It acts as an
i nhibitory ami no acid, binding to stry€hnine sensitive glycine receptors,
and it also influences excitatory activity, acting as an essenti al

co- ago I A on.
i o onTpicy ol oM BHE RSl TBLA Y, RRERAE Bk Gulk PO LR e RS 1T
ternlnéﬁ@ﬂﬂg&y@(ﬁéﬂ?%)@b@ﬁﬁ@ntIy present at a nore constant |evel and seens
to nodul ate/control the receptor for its response to glutamate. One of
t he no eCt ways to control synaptic concentrations of
neurotﬁ%%géﬁgﬁékgﬁe to influence their re-uptake at the synapses.
Neurotransmtter transporters by renoving neurotransmtters fromthe

ext racel | Wchwzoplpatie, iscanprogressivnd ant eflevasteting oebitaldgical| dibetst nehagastbrizdd by

therse by, {&Béﬂlg Sp%fmﬁw% nggfcﬂx'isﬁc&déﬂ Qfelv.é\s%g%b{élﬁ%{aﬁ%ﬁ Q@I@nﬁ ﬁisQ@eﬁs%d“ﬁsty@h&‘?sV RR

et al I‘ en .
t r ans p@Pe cPESIStAR BRSAE nsygwt@méfsw eass daitenedandecthippaicd ﬁﬁ%ﬁtw ad social

neur ¢ ot rvﬁﬂﬁiﬂawaueand B RSHOE tlﬁi{)@lfﬂl@ﬂlt@Y(L@WlS‘ mflhh@rﬂleﬁ@?ﬁmm\ tN(?ll”b@r mlf I3|<3§J39n of
ost-s i ner ons an i nt enance .of | ow .extracell.u

v ei n R eBn frdiiroiedych B primed d0rihg B QgRr e Rpegute dagomesh

t er m nahs lednd tisuwapoatio mtﬂgeﬁtmme igloihahg ptookabecffshe dopamlﬂ'@nglcchystemé/tangmbeigwe

t r aﬂfp%t and &l?[ﬁlg Idﬂfivg)qp e&[ﬂn liep ePar%%ng(ﬁl)’L fd}d%l%lég() 1&192{% R k Mma

which g rranspor’t A)anlno acl ence

horml oy et @Lyﬁxm thesﬂm sPdt@m, {086 oS, APV@) ﬁ@lsfnmﬁn@qw@iwétapmea@pm@m
and al ta@ﬂﬂ%@stek g ﬁfv@rgﬁhecro ghriRd& ﬁlbﬁ)»msl \thch%r@ﬂfé ‘t;cgf)red%ry otf‘fﬁhcﬁBnélQﬁﬁ&me

i sof orns. have been d in_rodent brain é? T- 1 a and GlyT-1b). GlyT-2
al so pK@@EH@s e@ﬁéfﬁ@dwgﬁVdﬁ4ﬁéﬂer%@eﬁéﬁ¥y«9 o GLyT- 2 i sof or s (2a and 2b)

have been identified in rodent brains. GLyT-1 is known to be | ocated in CNS

and in per 'ApB&hﬁlbm%ht%ﬁuﬁﬁdelml’cﬁé&tﬂ@éﬁﬁ%s'p'ioﬁd%@& if i1 thid-1988° ENSd uFbN Thel

has,  a predom nant| di stribution an ound not on in a S
cor Fesps FijPft?“%t%C B SRS s@nexetl?l%ka&rs t:h% ahetaleb&eosreteahby £P8Y Bl?ffss]iﬂél?e
t hese aheasclidieRCP} aﬂtﬁ&ldneemgq@cxs(tkeiaaﬁ@sj wigich ere2fon-corad evieisle NMDBOktcaitbon

of NMDA re tor. functi era B al | . Biol., 18:
05 b0, IO T rtBERERL, ParBEf o vaRkRD RhpAhduselprsy HERmiteR pedhy
el evat enctohlpx)rgﬂeyqxomevccmdetmgamﬂ eympuontsh® wetads oognitoendysfomtent thok dgsehpt i c

mjé r %&%Frfb%% gbﬁzlé@?éﬁa %Sg{ts %%%g %POVBE 8%;%2[&? %“ 6'88 o% %99)

Neutbpiysthgimore stge(nzgenlegllwcﬁgprezeeg)re w@ levplaeott then SPEPABH ssqhﬁlﬁltbﬁhﬁlelﬁﬁs are
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30 Thus, if a glutamate deficit is implicate in the pathophysiology of schizophrenia, enhancing
glutamate transmission, in particular via NMDA receptor activation, would be predicted to

produce both anti-psychotic and cognitive enhancing effects.
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25 referents unless the context clearly dictates otherwise.

The term "substituted" means that the specified group or moiety can bear 1, 2, 3,4, Sor 6
substituents. Where any group may carry multiple substituents and a variety of possible
substituents is provided, the substituents are independently selected and need not to be the same.
The term "unsubstituted" means that the specified group bears no substituents. The term

30 "optionally substituted" means that the specified group is unsubstituted or substituted by one or
more substituents, independently chosen from the group of possible substituents. The term
“optionally substituted ring” means a ring, which can individually bear substituents at each of the

ring atoms.
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The term "lower alkoxy" stands for a “-O-alkyl” radical which may be linear or branched,
with single or multiple branching, whereby the alkyl group in general comprises 1 to 6 carbon
atoms, for example, methoxy (OMe, MeO), ethoxy (OEt), propoxy, isopropoxy (i-propoxy), n-
butoxy, i-butoxy (iso-butoxy), 2-butoxy (sec-butoxy), t-butoxy (tert-butoxy), isopentyloxy (i-

15 pentyloxy) and the like. Preferred alkoxy groups are groups with 1 to 5 carbon atoms. Most

preferred are methoxy, ethoxy, propoxy, isopropoxy, n-butoxy and isopentyloxy.

The term “halogen-lower alkoxy” refers for example to the following groups: tetrafluoro-
ethoxy, difluoro-cthoxy, difluoro-propoxy, difluoro-isopropoxy, pentafluoro-propoxy-, trifluoro-
isopropoxy-, trifluoro-ethoxy-, trifluoro-propoxy-, and the like. Preferred groups are tetrafluoro-

20 ecthoxy, difluoro-isopropoxy, pentafluoro-propoxy-, trifluoro-isopropoxy-, trifluoro-ethoxy-,

trifluoro-propoxy-.

The term "halogen" denotes chlorine (Cl), iodine (I), fluorine (F) and bromine (Br).

Preferred halogens are fluorine and chlorine.

The term “aryl” refers to an aromatic carbocyclic group comprising 6 to 14, preferably 6 to

25 10, carbon atoms and having at least one aromatic ring or multiple condensed rings in which at

least one ring is aromatic, for example phenyl (Ph), benzyl, naphthyl, biphenyl or indanyl.
Preferred aryl group is phenyl.

The term “substituted aryl” refers to an aryl which is substituted by one or multiple
substituents, whereby substitution at each ring atom individually is possible, selected from

30 halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, wherein the lower alkyl is optionally
substituted by halogen or lower alkoxy, lower alkoxy, wherein the lower alkoxy is optionally
substituted by halogen, lower alkyl, or -NRR’, -S(O),-lower alkyl. Preferred substituents are F,

ClL, Me, CF;, trifluoro-MeO-, MeO, Me-S(0O),, acetamidyl, isopropoxy, F-isopropoxy, Me,N,
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nitro or amido. Preferred “substituted aryl” are MeO-Ph-, Me-S(O),-Ph-, acetamidyl-Ph-,
isopropoxy-Ph-, F-isopropoxy-Ph-, F-Ph-, CI-Ph-, Me-Ph-, trifluoro-MeO-Ph, CF;-Ph, Me,N-
Ph-, nitro-Ph- or amido-Ph.

The term "oxo" refers to the group =0O.
The term "hydroxy" refers to the group —OH.

The term "amido" refers to the group -(C=0)-NRR', where R and R' are residues as
particularly defined herein, and may independently be hydrogen or optionally substituted alkyl.

Preferred amido group is with residues R and R™ are hydrogen.

The term "heteroaryl” refers to an aromatic carbocyclic group of having a single 4 to §
membered ring or multiple condensed rings comprising 6 to 14, more preferably 6 to 10, ring
atoms and containing at least one heteroatom selected from N, O and S, within at least one ring,
the number of N atoms being 0, 1, 2 or 3 and the number of O and S atoms each being 0, 1 or 2;
in which group at least one heterocyclic ring is aromatic. Examples of such groups include
pyrrolyl, thienyl, furyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, indolyl, indazolyl,
quinolinyl, isoquinolinyl, benzofuryl, benzothiazolyl, benzotriazolyl, benzoimidazolyl,
benzooxazinyl, benzothiazinyl, benzothienyl and the like. Preferred heteroaryl groups are

pyridinyl, pyrimidinyl, thienyl and thiazolyl.

The term "substituted heteroaryl” refers to a heteroaryl which is substituted by one or
multiple substituents, whereby substitution at each ring atom individually is possible, selected
from halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, wherein the lower alkyl is optionally
substituted by halogen or lower alkoxy, lower alkoxy, wherein the lower alkoxy is optionally
substituted by halogen, lower alkyl, or -NRR’, -S(O),-lower alkyl. Preferred substituents are F,
Me, MeO, H;N, acetyl or Me-S(O),. Preferred “substituted heteroaryl” are F-pyridinyl, MeO-
pyridinyl, HoN-pyridinyl, Me-S(O),-pyridinyl, dimethyl-thiazolyl.

The terms "cycloheteroalkyl” or “heterocyclyl” refer to a 4 to 8-membered heterocyclic
ring containing at least one heteroatom, such as N, O or S, the number of
N atoms being 0, 1 2 or 3 and the number of O and S atoms each being 0, 1 or 2, which system
may be saturated, partly unsaturated or dihydroaromatic, and which ring can be part of a multiple
condensed ring-system. Examples of such cycloheteroalkyl groups include pyrrolidinyl,
tetrahydrofuryl, tetrahydrothienyl, tetrahydropyridinyl, tetrahydropyryl, azetidinyl, thiazolidinyl,
oxazolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, azepanyl, diazepanyl,
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oxazepanyl and the like. Preferred cycloheteroalkyl groups are morpholinyl, oxazepanyl,

tetrahydrofuryl and tetrahydropyryl.

The term "substituted cycloheteroalkyl” refers to a cycloheteroalkyl which is substituted by
one or multiple substituents, whereby substitution at each ring atom individually is possible,
selected from halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, wherein the lower alkyl is
optionally substituted by halogen or lower alkoxy, lower alkoxy, wherein the lower alkoxy is
optionally substituted by halogen, lower alkyl, or -NRR’, -S(O);-lower alkyl. Preferred
substituents are acetyl, or dioxo at an S atom, when an S atom is part of a heterocyclic ring.

Preferred “substituted cycloheteroalkyl” are acetyl-piperidinyl or dioxo-tetrahydrothiopyranyl.

The term “cycloalkyl” refers to a 3 to 8 membered carbon ring, for example cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclopheptyl or cyclooctyl. Preferred cycloalkyl groups are
cyclopropyl, cyclopentyl and cyclohexyl.

The following R” substituents can have the structures as depicted in the table below.

Substituent Structure
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Table 1: chemical structures of possible R* moieties
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The term "pharmaceutically acceptable salts" refer to salts of a compound of formula I that
are, suitable for use in contact with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response, and the like, and are commensurate with a reasonable

5 benefit-risk ratio. Examples of suitable salts with inorganic and organic acids are, but are not
limited to, hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, sulfuric acid, citric acid,
formic acid, fumaric acid, maleic acid, lactic acid, malic acid, acetic acid, succinic acid, tartaric
acid, methane-sulfonic acid, p-toluenesulfonic acid, trifluoroacetic acid and the like. Preferred

acids are hydrochloric acid and trifluoroacetic acid.

10 The term "pharmaceutically acceptable esters" refer to a conventionally esterified
compound having a carboxyl group, which esters retain the biological effectiveness and
properties of the respective compounds of formula I and are cleaved in vivo (in the organism) to
the corresponding active carboxylic acid. Examples of ester groups which are cleaved (in this
case hydrolyzed) in vivo to the corresponding carboxylic acids are those in which the cleaved

15 hydrogen is replaced with-lower alkyl which is optionally substituted with heterocycle,

cycloalkyl, etc. Examples of substituted lower alkyl esters are those in which-lower alkyl is
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substituted with pyrrolidine, piperidine, morpholine, N-methylpiperazine, etc. Furthermore, the
term "pharmaceutically acceptable esters” refer to a conventionally esterified compound having a
hydroxy group, which esters retain the biological effectiveness and properties of the respective
compounds of formula I and are cleaved in vivo (in the organism) to the corresponding
5 compound of formula I. The hydroxy compounds can be converted to the corresponding esters
with inorganic or organic acids such as, nitric acid, sulphuric acid, phosphoric acid, citric acid,
formic acid, maleic acid, acetic acid, succinic acid, tartaric acid, methanesulphonic acid,

p-toluenesulphonic acid and the like, which acids are non-toxic to living organisms.

The conversion into pharmaceutically acceptable esters of compounds of formula I bearing

10 a carboxy group can be carried out e.g. by treatment of a suitable carboxy group with a suitable
alcohol  using e.g. a condensating reagent such as benzotriazol-1-
yloxytris(dimethylamino)phosphonium  hexafluorophosphate ~ (BOP),  N,N-dicylohexyl-
carbodiimide (DCC), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (EDCI)

or O-(1,2-dihydro-2-oxo-1-pyridyl)-N,N,N,N-tetra-methyluronium-tetrafluoro-borate (TPTU), or

15 Dby direct reaction with a suitable alcohol under acidic conditions, as for example in the presence
of a strong mineral acid like hydrochloric acid, sulfuric acid and the like. The conversion into
pharmaceutically acceptable esters of compounds of formula I bearing a hydroxy group can be

carried out with suitable acids by analogous methods.

The term “solvates” refers to a complex of the respective compound that contains either

20 stoichiometric or non-stoichiometric amounts of a solvent, which have been included with a

defined molar ratio in the structure. Such solvents for the purpose of the invention may not

interfere with the biological activity of the solute. “Solvates” are called “hydrates” in case the

included solvent is water. The compound of formula I and pharmaceutically acceptable salts

thereof may exist in the form of a hydrate or a solvate, and such a hydrate and solvate are also

25 encompassed in the present invention. Examples thereof include hydrate, dihydrochloride
dihydrate, and the like.

The word "comprise" and variations of the word, such as "comprising” and "comprises” is

not intended to exclude other additives, components, integers or steps.

The terms ‘“pharmaceutically acceptable carrier” and “pharmaceutically acceptable

30 auxiliary substance” refer to carriers and auxiliary substances such as diluents or excipients that

are compatible with the other ingredients of the formulation and not deleterious to the recipient
thereof.

The term “mammal” refers to any member of the mammalia class including, but not

limited to, humans; non-human primates such as chimpanzees and other apes and monkey
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species; farm animals such as cattle, horses, sheep, goats, and swine; domestic animals such as
rabbits, dogs, and cats; laboratory animals including rodents, such as rats, mice, and guinea pigs;
and the like. Examples of non-mammals include, but are not limited to, birds, and the like.

Preferred mammals are humans.

The compounds of formula I may contain one or more asymmetric centres and can
therefore occur as racemates, racemic mixtures, single enantiomers, diastereomeric mixtures and
individual diastercomers. Additional asymmetric centres may be present depending upon the
nature of the various substituents on the molecule. Each such asymmetric centre will
independently produce two optical isomers and it is intended that all of the possible optical
isomers and diastercomers in mixtures and as pure or partially purified compounds are included
within this invention. The present invention is meant to comprehend all such isomeric forms of
these compounds. The independent syntheses of these diastereomers or their chromatographic
separations may be achieved as known in the art by appropriate modification of the methodology
disclosed herein. Their absolute stercochemistry may be determined by the x-ray crystallography
of crystalline products or crystalline intermediates which are derivatized, if necessary, with a
reagent containing an asymmetric centre of known absolute configuration. If desired, racemic
mixtures of the compounds may be separated so that the individual enantiomers are isolated. The
separation can be carried out by methods well known in the art, such as the coupling of a racemic
mixture of compounds to an enantiomerically pure compound to form a diastereomeric mixture,
followed by separation of the individual diastereomers by standard methods, such as fractional

crystallization or chromatography.

In the embodiments, where optically pure enantiomers are provided, the term "optically
pure enantiomer” means that the compound contains > 90 % of the desired isomer by weight,
preferably > 95 % of the desired isomer by weight, or more preferably > 99 % of the desired
isomer by weight, said weight percent based upon the total weight of the isomer(s) of the
compound. Chirally pure or chirally enriched compounds may be prepared by chirally selective
synthesis or by separation of enantiomers. The separation of enantiomers may be carried out on

the final product or alternatively on a suitable intermediate.

Isotopically-labelled compound of formula I, including compounds of formula I
isotopically-labelled to be detectable by PET or SPECT, also fall within the scope of the
invention. The same applies to compounds of formula I labelled with [C]-, ['*C]-,
[*H]-, ['®F]-, [*51]- or other isotopically enriched atoms, suitable for receptor binding or

metabolism studies.

The term "pharmaceutical composition” encompasses a product comprising specified

ingredients in pre-determined amounts or proportions, as well as any product that results, directly
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or indirectly, from combining specified ingredients in specified amounts. Preferably it
encompasses a product comprising one or more active ingredients, and an optional carrier
comprising inert ingredients, as well as any product that results, directly or indirectly, from
combination, complexation or aggregation of any two or more of the ingredients, or from
5 dissociation of one or more of the ingredients, or from other types of reactions or interactions of

one or more of the ingredients.

The term "protecting group" means the group which selectively blocks one reactive site in

a multifunctional compound such that a chemical reaction can be carried out selectively at
another unprotected reactive site in the meaning conventionally associated with it in synthetic

10  chemistry. Certain processes of this invention rely upon the protective groups to block reactive
nitrogen and/or oxygen atoms present in the reactants. Examples of suitable amino protecting

groups are, but not limited to, listed below. The preferred amino protecting group is BOC.

© NH
%2 o)
o N
72)1
F
N

Fmoc O ’ trifluoroacetyl

F
(@]
Dak
BOC y/o Bn 6

O o)

Cbz %N Ac N

@]
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Table 2: structures of possible N-protecting groups

One embodiment of the invention is the use of compounds of formula I
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wherein
R' s hydrogen, halogen, lower alkyl, or lower alkoxy,
R’  is hydrogen, halogen, lower alkyl, or lower alkoxy,

5 R® s hydrogen, halogen, lower alkoxy or lower alkyl, wherein the lower alkyl is optionally

substituted by halogen,
R* is a) hydrogen,
b) halogen,
¢) lower alkyl, optionally substituted by halogen, lower alkoxy or hydroxyl,

10 d) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
heterocyclyl,

e) -NR'"R',

f) -S(O),-lower alkyl,

g) -Si(lower alkyl)s,
15 h) -O-cycloalkyl,

1) -O-aryl,

j)  -O-heteroaryl,

k) -O-heterocyclyl,

) aryl,
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m) heteroaryl, or
n) heterocyclyl,

wherein each of the cycloalkyl, aryl, heteroaryl and heterocyclyl is optionally substituted
by halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, halogen-lower alkyl, lower
alkoxy-lower  alkyl, -NR''R', lower alkoxy, halogen-lower alkoxy, or
-S(O),-lower alkyl,

and wherein each S being part of a heterocyclyl is optionally substituted by oxo,
is halogen, lower alkyl, or lower alkoxy,

is hydrogen or lower alkyl,

is hydrogen or lower alkyl,

is hydrogen or lower alkyl,

is hydrogen, halogen, lower alkyl, or lower alkoxy,

is hydrogen, halogen, lower alkyl, lower alkoxy or phenyl, wherein the phenyl is optionally

substituted by halogen, lower alkyl, or -S(O),-lower alkyl,

Rll
R12

X

n

is hydrogen or lower alkyl,

is hydrogen or lower alkyl,

is a) NandY is C-R",
b) C-R’and Y is N, or
¢) C-R’andY is C-R",

is Oorl,

and R®is lower alkyl, when

a) R' is hydrogen, R* is hydrogen, R’ is halogen, R* is halogen, R® is hydrogen, R is

hydrogen, R’ is hydrogen, R'? is halogen, n is 0, X is C-R” and Y is C-R'’;
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b) R'is hydrogen, R? is hydrogen, R’ is lower alkoxy, R* is lower alkoxy, R® is hydrogen,
R’ is hydrogen, R’ is hydrogen, R'? is halogen, n is 0, X is C-R” and Y is C-R'%;

¢) R'is hydrogen, R* is hydrogen, R’ is halogen, R* is heterocyclyl, R® is hydrogen, R’ is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

5 d) R'is hydrogen, R? is hydrogen, R’ is halogen, R* is hydrogen, R® is hydrogen, R’ is
hydrogen, R’ is halogen, R'’ is hydrogen, X is C-R” and Y is C-R'’;

¢) R'is hydrogen, R is hydrogen, R® is halogen, R” is hydrogen, R’ is lower alkyl, R’ is
hydrogen, R’ is hydrogen, n is 0, X is C-R” and Y is N;

f) R'is hydrogen, R* is hydrogen, R® is halogen, R is hydrogen, R® is lower alkyl, R is
10 hydrogen, R' is hydrogen, n is 0, X is N and Y is C-R'’;

or pharmaceutically active salts or esters thereof, for the preparation of medicaments for
the treatment of psychoses, dysfunction in memory and learning, schizophrenia, dementia,
attention deficit disorders or Alzheimer’s disease.

One further embodiment of the invention are compounds of formula I as described herein

15
wherein
R' s hydrogen, halogen or lower alkyl,
R” s hydrogen, halogen or lower alkyl,
R’ s halogen or lower alkyl, which lower alkyl is optionally substituted by halogen,

20 R' is a) lower alkyl, optionally substituted by halogen or lower alkoxy,
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b) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
heterocyclyl,

c) -Si(lower alkyl)s,

d) -O-cycloalkyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

¢) -O-aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy,
-NR''R"?, or -S(0),-lower alkyl,

f) -O-heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

g) -O-heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

wherein each S being part of a heterocyclyl is optionally substituted by oxo,

h) heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

1) aryl, substituted by halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, halogen-
lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy, -NR''R'?, or -
S(O),-lower alkyl,

j)  heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

and R* is hydrogen when R'* is phenyl, wherein the phenyl is optionally substituted by
halogen, lower alkyl, or -S(O),-lower alkyl,

and when RC is lower alkyl, R” is

a) lower alkyl, optionally substituted by halogen or lower alkoxy,
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b) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
heterocyclyl,

¢) -Si(lower alkyl)s,

d) -O-cycloalkyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

¢) -O-aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-
lower alkoxy, -NR''R'?, or -S(O),-lower alkyl,

f) -O-heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

g) -O-heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl,
acetamidyl, lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower
alkoxy, halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

wherein each S being part of a heterocyclyl is optionally substituted by oxo,

h) heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

1) aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-
lower alkoxy, -NR''R'?, or -S(O),-lower alkyl,

j) heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,

halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

is halogen or lower alkyl,

is hydrogen or lower alkyl,
is hydrogen or lower alkyl,
is hydrogen or lower alkyl,

is hydrogen, halogen, lower alkyl or lower alkoxy,
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R'" is hydrogen, halogen, lower alkyl or lower alkoxy,
R" is hydrogen or lower alkyl,
R'?  is hydrogen or lower alkyl,
X s a) NandYis C-R",

b) C-R’and Y is N, or

¢) C-R’andY is C-R",
nisOor 1,
and R®is lower alkyl, when

a) R' is hydrogen, R® is hydrogen, R’ is methyl, R* is methyl, R is hydrogen, R’ is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

b) R'is hydrogen, R? is hydrogen, R* is methyl, R* is methyl, R® is hydrogen, R’ is ethyl, R’
is methyl, R' is hydrogen, n is 0, X is C-R’ and Y is C-R'’;

¢) R' is hydrogen, R” is hydrogen, R’ is t-butyl, R* is t-butyl, R® is hydrogen, R’ is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

d) R' is hydrogen, R* is hydrogen, R® is chloro, R* is hydrogen, R® is hydrogen, R is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

¢) R'is hydrogen, R* is hydrogen, R’ is chloro, R* is morpholino, R® is hydrogen, R’ is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

f) R' is hydrogen, R* is hydrogen, R® is chloro, R* is hydrogen, R® is hydrogen, R is
hydrogen, R’ is chloro, R'% is hydrogen, nis 0, X is C-R’ and Y is C-R'";

g) R' is hydrogen, R” is hydrogen, R’ is chloro, R* is hydrogen, R is methyl, R’ is
hydrogen, R’ is hydrogen, n is 0, X is C-R” and Y is N;

h) R' is hydrogen, R* is hydrogen, R’ is chloro, R* is hydrogen, R’ is methyl, R is
hydrogen, R' is hydrogen, n is 0, X is N and Y is C-R'’;

or pharmaceutically active salts or esters thereof.
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One further embodiment of the invention are compounds of formula I as described herein,
wherein X is C-R’, Y is C-R'%, R’ is hydrogen, halogen, lower alkyl, or lower alkoxy and R'%is
hydrogen, halogen, lower alkyl, lower alkoxy, phenyl, wherein the phenyl is optionally
substituted by halogen, lower alkyl, or -S(O),-lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,
wherein X is CH, Y is C-R'® and R'%is hydrogen, halogen, lower alkyl, lower alkoxy, phenyl,
wherein the phenyl is optionally substituted by halogen, lower alkyl, or -S(O),-lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,
wherein X is N, Y is C-R'” and R'%is hydrogen, halogen, lower alkyl, lower alkoxy, phenyl,
wherein the phenyl is optionally substituted by halogen, lower alkyl, or -S(O),-lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein X is C-R” and Y is N, and R’ is hydrogen, halogen, lower alkyl, or lower alkoxy.

One further embodiment of the invention are compounds of formula I as described herein,
wherein X is C-R’ and Y is N, and R’ is hydrogen or Me.

One further embodiment of the invention are compounds of formula I as described herein,
wherein X is C-R? and Y is C-R'%, R" is hydrogen, F, Me, MeO, or Me-SO,-Ph- and R’ is
hydrogen, F, Me or MeO.

One further embodiment of the invention are compounds of formula I as described herein,
wherein X is N and Y is C-H.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R' is hydrogen or halogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R' is hydrogen or F.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R' is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R is F.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R is hydrogen, halogen or lower alkyl.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R is hydrogen or halogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is hydrogen, F, Cl or Me.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R is hydrogen, chloro or fluoro.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R is halogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is F.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is CL

One further embodiment of the invention are compounds of formula I as described herein,

wherein R is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is Me.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is halogen or lower alkyl, or halogen-lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is halogen or lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R? is Cl, Me or CFs.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is chloro or methyl,

One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is halogen.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R is CL

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is Me.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is halogen-lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is CF;.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is fluoro or methyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is halogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is fluoro.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is methyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is hydrogen or lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is hydrogen or Me.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is lower alkyl.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is Me.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is hydrogen or lower alkyl.

5 One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is hydrogen, Me or Et.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

10 wherein R’ is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R is Me.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is Et.

15 One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is hydrogen or lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is hydrogen or Me.

One further embodiment of the invention are compounds of formula I as described herein,

20 wherein R® is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R® is Me.

25 One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is hydrogen, halogen or lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is hydrogen, fluoro or methyl.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is halogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is fluoro.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R’ is methyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is hydrogen or halogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is halogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is fluoro.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is hydrogen or fluoro.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'" is hydrogen.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'" is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R"" is methyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is hydrogen.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R'? is methyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein n is 0.

One further embodiment of the invention are compounds of formula I as described herein,

whereinn is 1.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is

a) lower alkyl,

b) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or heterocyclyl,
¢) -Si(lower alkyl)s,

d) -O-cycloalkyl,

¢) -O-aryl,

f) -O-heterocyclyl, optionally substituted acetyl,

wherein each S being part of a heterocyclyl is optionally substituted by oxo,

g) heteroaryl, optionally substituted by halogen, lower alkyl, lower alkoxy,
-NR''R"?, or -S(0),-lower alkyl,

h) aryl, substituted by halogen, amido, nitro, acetamidyl, lower alkyl, halogen-lower alkyl,
lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy,
-NR''R"?, or -S(0),-lower alkyl,

and R” is hydrogen when R'' is phenyl, substituted by -S(O),-lower alkyl,

and when RC is lower alkyl, R” is

a) lower alkyl, optionally substituted by halogen or lower alkoxy,
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lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
heterocyclyl,

-Si(lower alkyl)s,

-O-cycloalkyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

-O-aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-
lower alkoxy, -NR''R'?, or -S(O),-lower alkyl,

-O-heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

-O-heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl,
acetamidyl, lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower

alkoxy, halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

wherein each S being part of a heterocyclyl is optionally substituted by oxo,

h)

3

heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-
lower alkoxy, -NR''R'?, or -S(O),-lower alkyl,

heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,

halogen-lower alkoxy, -NR''R'?, or -S(O),-lower alkyl.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is

a)

lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or

heterocyclyl,

b)

-O-aryl, or
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¢) -O-heterocyclyl, wherein each S being part of a heterocyclyl is optionally
substituted by oxo.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is tetrafluoro-cthoxy-, -O-tetrahydrothiopyran dioxide, -SiMes, acetamidyl-Ph-,
acetyl-piperidin-O-, amido-Ph-, trifluoro-MeO-Ph-, CF;-Ph-, CLOH-butoxy-, CI-Ph-,
cyclohexyl-O-, cyclopentyl-O-, cyclopropyl-ethoxy-, difluoro-isopropoxy-, pentafluoro-
propoxy-, trifluoro-isopropoxy-, trifluoro-ethoxy-, trifluoro-propoxy-, F-Ph-, F-pyridinyl-,
i-butoxy-, isopropoxy-, isopropoxy,F-Ph-, isopropoxy-Ph-, dimethyl-thiazolyl-, Me-Ph-, Me-
SO,-Ph-, Me-SO;-pyridinyl-, morpholino-, N(Me),-Ph-, NH,-pyridinyl-, nitro-Ph-, OH,CI-
isopentyloxy-, OMe-Me-Ph-, OMe-Ph-, OMe-pyridinyl-, oxetanyl-propoxy-,
Ph-O-, pyridinyl-, pyrimidinyl-, sec-butoxy-, t-butyl, tetrahydrofuran-O-, tetrahydrofuran-
ethoxy-, tetrahydropyran-ethoxy-, tetrahydropyran-O- or thienyl-,

and R* is H when R is Me-SO,-Ph-,

and when R® is Me, R is tetrafluoro-ethoxy-, -O-tetrahydrothiopyran dioxide, -SiMes,
acetamidyl-Ph-, acetyl-piperidin-O-, amido-Ph-, trifluoro-MeO-Ph-, CF;-Ph-, CL,OH-butoxy-,
CIl-Ph-, cyclohexyl-O-, cyclopentyl-O-, cyclopropyl-ethoxy-, difluoro-isopropoxy-, pentafluoro-
propoxy-, trifluoro-isopropoxy-, trifluoro-ethoxy-, trifluoro-propoxy-, Ph, F-Ph-, F-pyridinyl-,
i-butoxy-, isopropoxy-, isopropoxy,F-Ph-, isopropoxy-Ph-, dimethyl-thiazolyl-, Me-Ph-, Me-
SO,-Ph-, Me-SO;-pyridinyl-, morpholino-, N(Me),-Ph-, NH,-pyridinyl-, nitro-Ph-, OH,CI-
isopentyloxy-, OMe-Me-Ph-, OMe-Ph-, OMe-pyridinyl-, oxetanyl-propoxy-,
Ph-O-, pyridinyl-, pyrimidinyl-, sec-butoxy-, t-butyl, tetrahydrofuran-O-, tetrahydrofuran-
ethoxy-, tetrahydropyran-ethoxy-, tetrahydropyran-O- or thienyl-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is -O-tetrahydropyranyl, -O-tetrahydrofuranyl, isopropoxy, tetrahydrofuranyl-ethoxy-,
4-chloro-2-hydroxy-butoxy-, 2-oxetanyl-propoxy-, 1,1,2,2-tetrafluoro-cthoxy-, chloro-hydroxy-
isopentyloxy-, -O-tetrahydrothiopyranyl dioxide, tetrahydropyranyl-ethoxy-, 2,2,2-trifluoro-
ethoxy-, 2-cyclopropyl-ethoxy-, -O-cyclopentyl, -O-cyclohexyl, i-butoxy, sec-butoxy, difluoro-
isopropoxy-, -O-phenyl, 2,2,3,3,3-pentafluoro-propoxy- or trifluoro-isopropoxy-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is H and R'’ is Me-SO,-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is Ph and R® is Me.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is tetrafluoro-ethoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is -O-tetrahydrothiopyran dioxide-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is-SiMe;.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is acetamidyl-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is acetyl-piperidin-O-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is amido-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is trifluoro-MeO-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is CF;-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R is C1,OH-butoxy-, i.c. butoxy substituted by Cl and by OH.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is CI-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is cyclohexyl-O-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is cyclopentyl-O-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is cyclopropyl-ethoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

. 4 . . .
wherein R is difluoro-isopropoxy-.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is pentafluoro-propoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is trifluoro-isopropoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? trifluoro-cthoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is trifluoro-propoxy-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is F-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is F-pyridinyl-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is i-butoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

. 4 . .
wherein R is isopropoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is isopropoxy,F-Ph-, i.c. phenyl substituted by fluoro and isopropoxy.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is isopropoxy-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is dimethyl-thiazolyl-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is Me-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is Me-SO,-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is Me-SO,-pyridinyl-.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R is morpholino-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is N(Me),-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is NH,-pyridinyl-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R is nitro-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is OH,Cl-isopentyloxy-, i.e. isopentyloxy substituted by Cl and OH.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is OMe-Me-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is OMe-Ph-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is OMe-pyridinyl-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is oxetanyl-propoxy-.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is Ph-O-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is pyridinyl-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is pyrimidinyl-.

One further embodiment of the invention are compounds of formula I as described herein,

. 4 .
wherein R is sec-butoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is t-butyl.
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One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is tetrahydrofuran-O-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is tetrahydrofuran-ethoxy-.

5 One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is tetrahydropyran-ethoxy-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R” is tetrahydropyran-O-.

One further embodiment of the invention are compounds of formula I as described herein,

10 wherein R* is thienyl-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is 1,1,2,2-tetrafluoro-cthoxy.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is 2,2,2-trifluoroethoxy.

15 One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is 1-Me-2,2,2-trifluoroethoxy.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is 2-fluoro-1-fluoro-Me-ethoxy.

One further embodiment of the invention are compounds of formula I as described herein,
20 wherein R? is 2-Cl-Me-2-HO-Me-propoxy.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is 3,3,3-trifluoro-propoxy.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R? is 3,3,3-trifluoro-2,2-difluoro-propoxy.

25 One further embodiment of the invention are compounds of formula I as described herein,
wherein R* is 4-C1-2-OH-butoxy.

One further embodiment of the invention are compounds of formula I as described herein,

wherein R* is
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a) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or heterocyclyl
b) -O-cycloalkyl,
¢) -O-aryl, or
d) -O-heterocyclyl, optionally substituted acetyl.

One further embodiment of the invention are compounds of formula I as described herein,
wherein R is tetrafluoro-ethoxy-, -O-tetrahydrothiopyran dioxide, acetyl-piperidin-O-,
amido-Ph-, Cl,OH-butoxy-, CI-Ph-, cyclohexyl-O-, cyclopentyl-O-, cyclopropyl-ethoxy-,
difluoro-isopropoxy-, pentafluoro-propoxy-, trifluoro-isopropoxy-, trifluoro-ethoxy-,
trifluoro-propoxy-, i-butoxy-, isopropoxy-, OH,Cl-isopentyloxy-, oxetanyl-propoxy-, Ph-
O-, sec-butoxy-, tetrahydrofuran-O-, tetrahydropyran-ethoxy-, tetrahydrofuran-ethoxy- or
tetrahydropyran-O-.

One further embodiment of the invention are compounds of formula I as described herein,

wherein

is hydrogen or F,

is hydrogen, F, Cl or Me,
is Cl, Me or CFs,

is tetrafluoro-ethoxy-, -O-tetrahydrothiopyran dioxide, -SiMes, acetamidyl-Ph-, acetyl-
piperidin-O-, amido-Ph-, trifluoro-MeO-Ph-, CF;s-Ph-, CI,OH-butoxy-, CI-Ph-, cyclohexyl-
O-, cyclopentyl-O-, cyclopropyl-ethoxy-, difluoro-isopropoxy-, pentafluoro-propoxy-,
trifluoro-isopropoxy-, trifluoro-ethoxy-, trifluoro-propoxy-, F-Ph-, F-pyridinyl-, i-butoxy-,
1Sopropoxy-, isopropoxy,F-Ph-, isopropoxy-Ph-, dimethyl-thiazolyl-, Me-Ph-, Me-SO,-Ph-,
Me-SO;-pyridinyl-, morpholino-, N(Me),-Ph-, NH;-pyridinyl-, nitro-Ph-, OH,CI-
isopentyloxy-, OMe-Me-Ph-, OMe-Ph-, OMe-pyridinyl-, oxetanyl-propoxy-, Ph-O-,
pyridinyl-, pyrimidinyl-, sec-butoxy-, t-butyl, tetrahydrofuran-O-, tetrahydrofuran-cthoxy-,
tetrahydropyran-ethoxy-, tetrahydropyran-O- or thienyl-,

and R* is H when R is Me-SO,-Ph-,

and R? is Ph when R® is Me,

R6

is hydrogen or Me,
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| ower ani mals without undue toxicity, irritation, allergic response, and
the like, and are commensurate with a-fgasonable 5 benefit-risk ratio.
Exanpl es of suitable salts with inorganic and organic acids are, but are
not limte dipchleric acid, nitric acid, sulfuric acid, phosphoric
aci d, g%lfg%#gh%%%ﬂﬁﬁgggﬁic acid, formc acid, fumaric acid, naleic acid,

| actic acid, nmalic acid, acetic acid, succinic acid, tartaric acid,
nethanéﬁsuﬁibmﬂogamﬂdﬂqp-toIuenesulfonic acid, trifluoroacetic acid and the
| i ke. Preferred acids are hydrochloric acid and trifluoro acetic acid.
10The term."phar,naceutical acceptahl e e rs" fer 1@;_gonvent i |y
st ori P} B donbbund: et g e BR S g Mage g ot M5 ar MFCapd Ra e ety 2 e

bi ol ogiMe0, @fNMedSORress and properties of the respective conpounds of
formula | and are cleaved in vivo (in the organism to the corresponding
actpye)g%@@géygﬁgcﬁfbg. Exanpl es of ester groups which are cleaved (in this
case hydrolyzed) 1n’vivo to the correspondi ng carboxylic acids are those in
whi ch the cleaved 15 hydrogen is replaced with-1ower al kyl which is

opt i onal IsyC-Riksd Yt isNe dvheirdim RAstlydoges) @ Meycl oal kyl , etc. Exanpl es of
substituted | ower alkyl esters are those in which-lower alkyl is WO
2010/094659? GEBZO%%Q 01847 - 2ls s&Q&%&&y ed with pyrrolidine, piperidine,
nor pho liné) P nefﬂ?*pl%e$é§ine, etc’® PirPher nore, the term
"pharnmaceutically acceptable esters” refer to a conventionally esterified
conpour@hehfavthagerabddioheoxyf the doyentishiic bheesdearfscomgioands dhéorimubal bacddscribed
effectﬁ%§%§§amﬁgg properties of the respective conpounds of formula |I and
are cleaved 1n vivo (in the organisn) to the corresponding 5 conpound of

formula |I. The hydroxy conpounds gan be converted to the correspondi ng
esters with inorganic or organic " a¢ids suB , hitric acid, sulphuric
aci d, phosphoric acid, citric acid rm giagid, maleic acid, acetic acid,
succinic acid, tartaric acid, Metianegul p onjc acid, p-toluenesul phonic

acid and the like, which acids are to living organi sns.

The conversion into pharmaceuticdl | yHaeedprRabl e esters of conpounds of
formula | bearing 10 a carboxy groupyCan be carried out e.g. by treatnent
of a suitable carboxy group with a sdkiq@le al cohol using e. g. a
conH%nsating reagent such as benzotriazol-1 - o]
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carbo diHerdigfle (DCC), N- (3 -di met hyl am nopropyl)-N "' -ethyl carbodiimde
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0- (1, 2-di hydro- 2-oxo-1-pyridyl)-N N N N-tetra-nmethyluroniumtetrafl uoro-bor
ate ( TIRI'U) 18 kyidrogen, halogen; lower alkyl, or lower alkoxy,

R’  is hydrogen, halogen, lower alkyl, or lower alkoxy,

R’ is hydrogen, halogen, lower alkoxy or lower alkyl, wherein the lower alkyl is optionally

15 substituted by halogen,
R* is a) hydrogen,
b) halogen,
¢) lower alkyl, optionally substituted by halogen or hydroxyl,

d) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
20 heterocyclyl,

e) -NR’R',
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"conprises” is not intended to exclude other additives, conponents,
intggers or s}ep ... The tgrns "pharmaceutically acceptable carrier"” and

"ohat maceut i #al T§EECEHY bl e 30 auxiliary substance" refer to carriers and
auxi liary substances such as diluents or excipients that are conpatible
with the othé&) iOdicedbemtyd, of the forrul ati on and not deleterious to the
reci pient thereof. WD 2010/ 094659PCT/ EP2010/ 051877 -22- species; farm

ani mal s such_ as cattle, horses, sheep, goats, and sw ne; donestic aninmals
such as rabb#%sfwybgs, and cats; |aboratory animals including rodents, such
as rats, mce, and guinea pigs; and the |ike. Exanples of non-nmammal s
include, but ndr @ete@aryliod ted to, birds, and the like. Preferred mamuals are
humans. 5The conpounds of fornmula | nmay contain one or nore asymmetric
centres and can therefore occur as racemates, racem c m xtures, single
enant i oner s, MYi 4SCEEeri ¢ ni xtures and individual di astereomers.
Addi ti onal asymmetric centres nmay be present dependi ng upon the nature of
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absol ute stereochem stry nay be determ ned by the x-ray crystall ography 15
of £y saILiQe rodgqts OL créggﬁlline iggernediates whi ch are derivati zed,
it fecassary YARFR: RPN el 2T RG M dsymret ric centre of known

absol ute configuration. If desired, racem c m xtures of the conpounds may
be sep®’at édhygivogdnair lower dlindj vi dual enantiomers are isolated. The
separation can be carried out by methods well known in the art, such as the
coupl i of. ﬁ%ﬂaceniq m xture of conpounds to an enantionerically pure
compount t & POTAFR WAt el &0neric mixture, 20 foll owed by separation of the
i ndi vi dual diastereoners by standard nethods, such as fractional

cryst alR®i za¢ hyalogun crhéwerailiogr aphy . I n the enbodi ments, where optically
pure enantionmers are provided, the term"optically pure enantioner” means
that the conpo nd coqtain > 90 % of the desired isoner by weight,

pr ef er abl y SO Q|G ired i somer by weight, or nore preferably > 99
% of the desired 25 isoner by weight, said weight percent based upon the
totza wel gl hfrogdheorilswemiliyd) of the conpound. Chirally pure or chirally
enriched conmpounds may be prepared by chirally selective synthesis or by
separati,pn.of enantjomers, The separation of enantiomers may be carried out
on the §i nd hydregsichalogena jovey ﬁ%ﬁyw%w AR T i g @.Opﬂonalﬁy

| sot opi cal kybstiahel bekhleasmpwrd atkfyl, oo $00)aldweriatkgl,udi ng conpounds of formul a
| 30 isotopically-labelled to be detectable by PET or SPECT, also fal
mﬁthin)%he.scop of , the .inyention. The sanme applies to conpounds of fornula
| | abelt edwi! h Y 48 5C1R 40 -5 [314]-5 [189 -5 [12511_ or ot her

i sotopically enriched atons, suitable for receptor binding or netabolism
studies. WD 2010/ 094659PCT/ EP2010/ 051877 - 23-



or indirectly, from conbining specified ingredients in specified anmounts.
Preferably it enconpasses a product conprising one or nbre active

i ngredi erwe,20emd4@m optional carrier conprising inert i RrgTER@00SI87AS Wel
as any product that results, directly or indirectly, from conbination,
conpl exation or aggregation of any twed4dr nore of the ingredients, or from
5 dissociation of one or nore of the ingredients, or fromother types of

reacti ons or jintepactj one or nore of the ingredients. The term
"protecting 5>oggﬁ%%ggg§?ﬁérgroup whi ch sel ectively bl ocks one reactive
site in a nultifunctional conpound such that a chem cal reaction can be
carried out s@l €&Rj wel ¥V ia€C-RiNot her unprotected reactive site in the meaning
conventionally associated with it in synthetic 10 chem stry. Certain
processes of this inveption rely upon the protective groups.ta bloc

Peact: ve: it PogeReamirl Shuh S o e MEBROF fiq MEr PP S bR aRkBE s s o
sui t abltee &rhtmeenprodt pythargs, gdwlipstian en memonoend jledrnied, sdyjizdphsineal drsheniva, The

prefer r,aeh @i RPicRURLRRE HIABRAHR s §i8RE. Froc OSo trifluoroacetyl BOC o o
Bh Cbhz . AcOTr 04. . Ts O . r N

One further embodiment of the invention are compounds of formula M as described herein,

wherein
R' s hydrogen, halogen or lower alkyl,
R®  is hydrogen, halogen or lower alkyl,
10 R is halogen or lower alkyl, which lower alkyl is optionally substituted by halogen,
R' is a) lower alkyl, optionally substituted by halogen,

b) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or
heterocyclyl,

c) -Si(lower alkyl)s,

15 d) -O-cycloalkyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR’R'’, or -S(O),-lower alkyl,

¢) -O-aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy,
20 -NR’R', or -S(O),-lower alkyl,

f) -O-heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR’R'’, or -S(O),-lower alkyl,

g) -O-heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
25 lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR’R'’, or -S(O),-lower alkyl,

wherein each S being part of a heterocyclyl is optionally substituted by oxo,



Tabl e 2: structures of possible Nprotecting groups One enbodi ment of the
I nvention is the use of conpounds of forrmula I WO

2010/ 094650RCIVE@RA910/ 051877 -24- HNO \ R8 R71l wher ei nPRI/EP3010i6tseyen,
hal ogen, |ower al kyl, or |ower alkoxy, R2 is hydrogen, hal ogen, | ower

al kyl, or lower alkoxy, 5 R3 is hydrogéfr, hal ogen, |ower al koxy or | ower
al kyl, wherein the |ower alkyl is optionally substituted by halogen, R4 is

oy hat ogen, " FbutreRieeloPaFly sled, BRIl omiBE 8O sty Apith=c
subst it ut edpvry afliailogeé@genhlywmwl le\y@tl @i&@%ylovmr aﬂi@’d,elromy@kyky, l@)lOgeNmez

0 -S(0)2- Ig%gyai\]lgyklo g) S(§52(1bg,\ép51k91| kyl) 3, 15h) -0-cycloal kyl, i) -0-aryl,
j) -0-heteroaryl,

1) aryl, substituted by halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, halogen-
5 lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy, -NR’R'’, or -
S(O),-lower alkyl,

j)  heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR’R'’, or -S(O),-lower alkyl,

10 and R is hydrogen when R'' is phenyl, wherein the phenyl is optionally substituted by
halogen, lower alkyl, or -S(O),-lower alkyl,

and R* can be aryl when R® is lower alkyl,
R> s hydrogen, halogen, lower alkyl, or lower alkoxy,
R® s hydrogen or lower alkyl,
15 R’ is hydrogen or lower alkyl,
R® s hydrogen or lower alkyl,
R’ s hydrogen or lower alkyl,
R is hydrogen or lower alkyl,

R'" s hydrogen, halogen, lower alkyl, lower alkoxy or phenyl, wherein the phenyl is optionally
20 substituted by halogen, lower alkyl, or -S(O),-lower alkyl,

X is a) NandYisC-R",
b) C-R’and Y isN, or
¢) C-R’andY is C-R",
or pharmaceutically active salts or esters thereof.

25 One further embodiment of the invention are compounds of formula M as described herein,

wherein wherein X is C-R” and Y is C-R"', wherein



k) -0-heterocyclyl, 1)aryl, WD 2010/ 094659PCT/ EP2010/ 051877 -25- m)
heteroaryl, or n) heterocyclyl, wherein each of the cycloal kyl, aryl,
het er oar ywoand/deedser ocycl yl is optionally substituted byChalPogensisamnm do,
nitro, acetyl, acetamdyl, |ower alkyl, hal ogen-|ower alkyl, |ower

5al koxy-l ower alkyl,-NR 'R 2,1 ower al-#b6xy, hal ogen-1ower al koxy, or
-S(0)2-1 ower al kyl, and wherein each S being part of a heterocyclyl is

i onajsl y ; i 1035 di5.hal agen, | Ikyl, or I | koxy,
Rb i o Ryt count oo AR gl el PR on S Towar alkyl o B s

hydrogen or |ower alkyl, R9 is hydrogen, hal ogen, |ower alkyl, or |ower
al koxy R'Ris hgdrbgai bglepen, hawegaiyl, loswerlkakkpt phénylyerheatik oke/plemypisempyibnally
wherein t ' h_na! bstAt | hal ogen, | ower al kyl, or
-S(0) 2-1 o&g?ﬁgﬁﬁ%hh%ggﬁ'hl S Ry #’?g*eﬁ@%“%%?% kyl, R12 is hydrogen or
| ower alkyl, Xis a) Nand Y is CGRm b) GRO and Y is N, or
c) C R®Ymenfirtyici smbodmenp 0f iies Grventidn, amnebnBBuinds oo iemudd R as deserbed) hdbinj s

hdepg%ﬂlfﬁgxi (ﬁﬁd*&ﬂ?ﬂ Cﬁ@ﬂi@hggkogen, R4 is hal ogen, R6 is hydrogen, R7
is hydroﬁéﬁ, ﬁg S Eydro%en, Rmis halogen, nis 0, Xis CRO and Yis

CR;
R is hydrogen, F, Me or MeO,

R'" is hydrogen, F, Me, MeO, or Me-SO,-Ph-.

One further embodiment of the invention are compounds of formula M as described herein,
wherein X is N and Y is CH.

10 One further embodiment of the invention are compounds of formula M as described herein,

wherein X is C-R” and Y is N, wherein R’ is hydrogen, halogen, lower alkyl, or lower alkoxy.

One further embodiment of the invention are compounds of formula M as described herein,

wherein X is - C-R” and Y is N, wherein R’ is hydrogen or Me.

One further embodiment of the invention are compounds of formula M as described herein,

15 wherein R' is hydrogen or halogen.

One further embodiment of the invention are compounds of formula M as described herein,

wherein R' is hydrogen or F.

One further embodiment of the invention are compounds of formula M as described herein,

wherein R*is hydrogen, halogen or lower alkyl.

20 One further embodiment of the invention are compounds of formula M as described herein,

wherein R is hydrogen, F, Cl or Me.

One further embodiment of the invention are compounds of formula M as described herein,

wherein R” is halogen or lower alkyl, or halogen-lower alkyl.

One further embodiment of the invention are compounds of formula M as described herein,
25 wherein R’ is Cl, Me or CFs.

One further embodiment of the invention are compounds of formula M as described herein,

wherein R® is hydrogen or lower alkyl.



WO 2010/ 094659PCT/ EP2010/ 051877 -26- b) R is hydrogen, R2 is hydrogen, R3
is lower al koxy, R4 is |lower al koxy, R6 is hydrogen, R7 is hydrogen, RO is
hydr ogen,wBrmimome@bogen, n is 0, X is CGRI9 and Y i s C RPCTEP2R0/05877
hydrogen, R2 is hydrogen, R3 is halogen, R4 is heterocyclyl, R6 is
hydrogen, R7 is hydrogen, R9 is hydrogé®, Rmis hydrogen, nis 0, Xis CR9
and Yis GR; 5d) R is hydrogen, R2 is hydrogen, R3 is halogen, R4 is
hydr og e i , r X
is C @%?GIS %9@9‘%{1 bfﬁ? in%ﬂ% r g%e%{m nlh‘i OE% r ogerllvI deﬁc%gl lge%e}ﬂ R4
is hydwﬁgen,Rﬁaﬂmsh¢wmﬂnh&tkyl R7 is hydrogen, R9 is hydrogen, nis 0, X
is GR9O and Y is N, f) R is hydrogen, R2 is hydrogen, R3 is

hal oge I ¢ S

nyclr ogen gt SHBORRRR, o Ry MG pft dothpoutids bF AAINE AR Uer TRl harcin
salts GYheé@[iBmShWé@@BfOf lewser allsd preparation of nedicaments for the
treatnent of psychoses, dysfunction in nenory and | earning, schizophrenia,

dement icghe thr%@{"ehl%&dlﬂféﬁ 6F thARRAGIRT §rc0 nﬁﬂo%'ﬂ ! 'S?r?ﬁmﬂé%@ edes&mﬁe dllrbrrél er

enbodi nent I nvention are conpoun ormu escr herein
15 | wikereRn iRydragany Mesdit, hal ogen or Iomer al kyl, R2 is hydrogen,

hal ogen or |ower alkyl, R3 is hal ogen or | ower alkyl, which | ower alkyl
i's optigpafiihes H%Bdiﬁﬂéh{e@f %{e ﬂﬁf'ef?tﬁkﬁ{‘arez& unds BF thiOMRE N dsYdoscril RAGh! ¥
substituted by hal ogen or |ower alkoxy, 2010/094659PCT/EP2010/051877

- 27- ]%T“F&Mﬁ %W%ﬁ%PrQﬁﬁﬁ%mélly substituted by hal ogen, hydroxyl
cycl oal kyl or heterocyclyl, c) -Si(lower alkyl)s3,

One further embodiment of the invention are compounds of formula M as described herein,

10  wherein R® is hydrogen or Me.

One further embodiment of the invention are compounds of formula M as described herein,

wherein R” is
a) lower alkyl,
b) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or heterocyclyl,
15 ¢) -Si(lower alkyl)s,
d) -O-cycloalkyl,
¢) -O-aryl,
¢) -O-heterocyclyl, optionally substituted acetyl,
wherein each S being part of a heterocyclyl is optionally substituted by oxo,

20 f) heteroaryl, optionally substituted by halogen, lower alkyl, lower alkoxy, -NR’R', or -
S(O),-lower alkyl,

g) aryl, substituted by halogen, amido, nitro, acetamidyl, lower alkyl, halogen-lower alkyl,
lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy, -NR’R'?, or -S(O),-lower
alkyl,

25 and R” is hydrogen when R'' is phenyl, substituted by -S(O),-lower alkyl,

and R* can be aryl when R® is lower alkyl.



d) -0-cycloal kyl, optionally substituted by hal ogen, am do, nitro, acetyl,
acetam dyl, 5l ower al kyl, hal ogen-lower al kyl, |ower al koxy-Iower alkyl,

| ower al kweypioimiesgen- | ower - NR al koxy, or -S(0) 2-1 ower PalrkpPR(10/0518¢)
-0-aryl, optionally substituted by hal ogen, am do, nitro, acetyl,

acetam dyl, |ower alkyl, hal ogen-1ower42 kyl, |ower al koxy-I|ower alkyl,

| oner al koxy, hal ogen- Iomer al koxy, NR11R125 or -S(0)2-1ower alkyl, 10f)
- 0- het ed b Nl t e
ot b, SALPRLL ) SRR R AR AP N T e iRGR i,

| ower a’vh@oﬁw Rhas dg uoameﬁhoay « ofdtetrahyrlrothRpgrasy diog{dz) ZSMmracatalaydyl-Ph-

g) -0- Q€&§f€$¥ﬁ&ﬁk} OQﬁmBGQ%ly %ﬂﬂﬁ%b%ﬂ&?@hby hﬁ%gﬁen Cﬁﬁ&ﬂﬁmn£9tr(CLPh-

acetyl, ate , "l ower al Kyl, hal ogen lower al kyl’,. 'ower al Koxy-| owetr
al kyl , cw@a)éffXYér&och ﬁﬁ%}je% owstoPIeRHeHIFY- - NRFlU@EoZisoIgPRsy-- Spetallyiger
al lgyﬂ : ngta NtrERGFo- ﬁoﬁﬁ)@ﬂﬁy pafiflu@b-adhdist, efrﬁﬁml € yfopo&ypm-PﬁnaFprndmyl- i-
substitute 0XO0, . et r 1t O n,

ot o, DHIEY Moty iptbomyy P PoRsros £ ddisPEbiibBieMarhy ME R

al koxy-Hhe,vveMeeﬂ@(zyﬂ)yridimAer rabrdpbodyno-haNogle - HmmeNPhwldaiyﬂ(-oxyutm-Ph S( @H(]lower

al kyl, ik ut h eb¥lo dyl,
| ower a%% %ty 00121%% th\;\l/érégq b,y}} 6:1\?%91 a’ﬁ&e?r%g[)% IPMI O\Agﬁﬁaliﬂg'o
hal ogem-yrlﬁm@rlyla:l SoPyoXYNRRbutyR plraliydrofuspey: zxertmﬁ@@ro@rmthoxy- tetrahygropyran.
hetgyo%ﬂﬁkyl¢dgmg&ngbhx)§Mh§kh§mted by hal ogen, amido, nitro, acetyl,
acetamdyl; | owei a , hal ogen-1 ower aIkyI | ower al koxy- 1| ower aIkyI

| oner al kox hal ogen- |, ower 25alkoxy -NR R 2,0r -35(0)2-1ower alkyl, and
R4 is hyd@ﬁégn crRE6 isSMptSéhylih-, wherei n the phenyl is optionally
substituted by hal ogen, | ower aIkyI or -S(0)2-1ower alkyl, and when R6 is
| ower al kKyhd RR%ah Bc B WhEMRS kY| | optionally substituted by hal ogen or

| oner al koxy, WD 2010/ 094659PCT/ EP2010/ 051877 -28- b) | ower al koxy,
optionally substituted by hal ogen, hydroxyl, cycloal kyl or heterocyclyl, c)
_Si (1 otne firthgn pmbodiment @f the invgetionapieysompspni oA forymida B tast deseribagyherein,

hal ogeRyheddlh R8s Nitro, acetyl, acetam dyl, 5l ower alkyl, hal ogen-Iower

aIkyI | oner al koxy-1 ower aIkyI | ower alkoxy hal ogen- Iomer al koxy, -NR

or -S(0)2 | ower alkyl, e) -0-aryl, optionally substituted by halogen
ani bﬁo ni t 2o Jowredkaxy. eptionaliy awstltwmhaé@g@w hydiamageislonbuder batkryclYlover
al koxy-1 ower al kyl, |ower al koxy, hal ogen-1ower al koxy, -NR 'R 2, or

-S(0) 2- Iow%5 @hﬁ%ba&%@f) -0-heteroaryl, optionally substituted by hal ogen,
am do, nitro, acetyl, acetam dyl,

¢) -O-aryl, or
d) -O-heterocyclyl, optionally substituted acetyl.

One further embodiment of the invention are compounds of formula M as described herein,
20 wherein R* is tetrafluoro-cthoxy-, -O-tetrahydrothiopyran dioxide, acetyl-piperidin-O-, amido-
Ph-, Cl,OH-butoxy-, CI-Ph-, cyclohexyl-O-, cyclopentyl-O-, cyclopropyl-ethoxy-, difluoro-
isopropoxy-, pentafluoro-propoxy-, trifluoro-isopropoxy-, trifluoro-ethoxy-, trifluoro-propoxy-,
i-butoxy-, isopropoxy-, OH,Cl-isopentyloxy-, oxetanyl-propoxy-, Ph-O-, sec-butoxy-,
tetrahydrofuran-O-, tetrahydropyran-cthoxy-, tetrahydrofuran-ethoxy- or tetrahydropyran-O-.

25 One further embodiment of the invention are compounds of formula M as described herein,

wherein
R' is hydrogen or F,
R® s hydrogen, F, Cl or Me,

R® s Cl, Me or CFs,



| ower al kyl, hal ogen-|ower al kyl, |ower al koxy-Iower alkyl, |ower alkoxy,
hal ogen-1 ower al koxy, -NR 'R 2, or -S(0)2-lower alkyl, g) -0-heterocyclyl,
opt i onal Iwo=otwwidsat ed by hal ogen, ami do, nitro, acetyl PCT/EP2010/051877
acetam dyl, |ower alkyl, hal ogen-1ower alkyl, |ower alkoxy-I|ower alkyl,

| ower 15al koxy, hal ogen-I|ower al koxy, -50Ri i Ri 250r - S(0) 2-1 ower al kyl,
wherein each S being part of a heterocyclyl is optionally substituted by

h),4h d I ]
oxC: R0 SLAAGNFo-ABLL " AT 0e) R960, STRiy P4 vty
al kyl, | omerldlm@xyamllda%g,etmtf%oWeMeél -Rlox fF3-PR Cl @eszut@xy- (B}lz-OIyolwbﬁzxyl-
al kyl, 20ig_, aEydlope%Il'(Pnakizéloﬁklpﬁtétﬁdﬁyed cﬁﬁu&% 19&15%8pox§rm %nta@l'uafooprog&;%ﬁ yl

acet am dyl , gen-| kyl, | ower KaoxXy- | owe
| over al ké&@uorﬁw%@r?%v@ﬂuawﬁwy- Mﬁluorwplzopoesy-, -Fs{’hr) i PHWé‘ilylal lklg}l.toxx )
het ey ocycllwprop@api Qafplrépox lFbBﬁ-l fidd ﬁﬁ\Son Pha|d3@16ﬂ1,yl &1iaAd01-, INIEPR,, MESQLPh-,

acet am dy oxy-l ower aI I
| ower al k&?g ? gn In& &OR’OXWMG 12\11 Pyn%(lgjz R Clrs
is hal ogemsonpentlytmwif e(])My:+Me-Rﬁ i @Myd?mgeﬁl\@pyrmimwl- aIdxyﬂanylFinopsxyhydPh)@bn or

| ower al k e k y 1 SA1Y | .
over al koS RS MLl YTl s B B 05 BERRTH 1R AR
hydr ogen, tﬁéﬂh&@@ﬂ?yfantﬁmXYalthWhYémpW el thisryl-, R' is hydrogen or |ower
al kyl, R12 is hydrogen or |ower alkyl, X isa) N and Yis GRm 5b) CGRO and
Y ' fo N’an&)'i{“qg HQ'JIB% I@m% Me-'S{i)zgi’lB, ’

and R? is Ph when R® is Me,

R®  is hydrogen or Me,

R’ is hydrogen, Me or Et,

R® s hydrogen or Me,

15 Xis C-R’ and Y is C-R", wherein R’ is hydrogen, F, Me or MeO and R'" is hydrogen, F, Me,
MeO, or Me-SO,-Ph-,

XisNand Y is CH, or
X is C-R’ and Y is N, wherein R’ is hydrogen, or Me,
or pharmaceutically active salts or esters thereof.

20 One further embodiment of the invention are compounds of formula I as described herein

characterized by formula Ia,




nis O or 1, and R8 islower alkyl, when a) R is hydrogen, R2 is
hydrogen, R3 is nethyl, R4 is nethyl, R6 is hydrogen, R7 is 10hydrogen, R9
i s hydrogeo20Rmites9hydrogen, nis 0, Xis CRIO and Y i sPCTRP2010)5RI77 i s
hydrogen, R2 is hydrogen, R3 is nethyl, R4 is nethyl, R6 is hydrogen, R7 is
ethyl, RO is nethyl, Rmis hydrogen, n3ls 0, Xis GR9 and Yis CGCR; c) R
i s hydrogen, R2 is hydrogen, R3 is t-butyl, R4 is t-butyl, R6 is hydrogen,

R7 |s 2i §3 hydpegeng S I ' is
R ARAL R TR R RERCETRTEL b X PR egled oty S o fRBE 8 ' R

|s hydmbg@mweWNMHEaﬁydﬂﬁgenr&RQSH§KWfdrogen Rmis hydrogen, nis 0, Xis

CR9O and Yis GR; e) R is hydrogen, R2 is hydrogen, R3 is chloro, R4 is

nor phol i no, 0, , [ en,
100, . Cuieulser SRR JFfpd S EMLRE Rl JAGAAT s BlcreqULROTT
R3is @h@@ﬂ@ﬂZ¢MbM&WmvEﬂbgen R6 is hydrogen, R7 is 20hydrogen, RO is

chloro, Rmis hydrogen, nis 0, Xis CGR9 and Yis GR; g) R is hydrogen,

R2 is hydrogen, R3 is chloro, R4 is hydriEe R6 is methyl, R7 is hydrogen,

RO is hydrogen, nis 0, Xis CGR® and Y i RN IR* R is hydrogen, R2 is
hydrogen, R3 is chloro, R4 is hydfogen | thyl, R7 is hydrogen, Rmis
hydrogen, nis 0, Xis Nand Y i R ; Q‘0/094659PCT/EP2010/051877

- 30- One further enbodi e e |%VentF6n are conpounds of formula
| as described herein, wherein X s/ C- R, R9 is hydrogen,

hal ogen, |ower al kyl, or |ower 3l ¢ s hydrogen, hal ogen, | ower

al kyl, | ower al koxy, phenyl, 2] éhyl is optionally substituted
by hal ogen, |ower alkyl, or -S(0)2; 50ne further enbodi nent of
t he invention are conpounds of for rﬁ descrlbed herein, wherein X is
CH, o is CGR and Rmis hydrogen, haJ@gemz Iomer]%lkyl Iomer al koxy,
phenyl, wherein the phenyl is optionally substituted by hal ogen, | ower

al kyl, or -3(0)2-1ower aIkyI One further enbodi nent of the

i nventi on arlerenmrtb@tmldsR ofR’f ®'mR’a R, &, ®Résar Dbedd Hér ek ndefinbéripi anyXof sha\, Y

Is CRena nﬁ%& %fBﬁﬂﬁﬁaﬁﬁma@f%RQ%@%sﬁﬁ%@&nﬂhé%h%a'Omer al koxy, phenyl, 10

wher ei v the tion stitut | ogen, | ower alkyl, or
-S(0) 2- | ower aIkyI. One further enbodlnent of the invention are
conpounds éineffortharlcanbodagend o€ theiibeitine pesi eompaledseickecdi feonTiiREramplofy i s N,
and R9 is hydrogen, hal ogen, |ower alkyl, or |ower alkoxy. One further

embodi HRAL Ao AR YNt LRichlofo- 99%%1@35 Abrol Ol hchuiy e RERSL, fer ef n.

mhereln i s hydrogen or One furt her
HHlﬁﬁWPOHFﬂPH@mF%W@ﬂtlon are compounds of formula | as described herein,

vm erei ma&ieﬂyan&{m@md 2Y(3, 4Sdﬁh18|r@ph&fjﬂl)l— B[hy3iF08@Ppyridin-BB;l)- Mekkthydphbey §02- Ph-

and R9 ethano lycgj fly(ﬁro aﬂorlfde Me or MO
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-3-methoxy-phenyl]-
ethanol dihydrochloride,

15 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-2-methoxy-phenyl]-
ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-methanesulfonyl-biphenyl-3-yl)-ethanol
trifluoroacetate,

(1R,2S or 1S,2R)-2-Amino-2-(3,4-dichloro-phenyl)-1-(3-fluoro-3'-methanesulfonyl-biphenyl-4-

20  yl)-ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-methanesulfonyl-biphenyl-4-yl)-ethanol
trifluoroacetate,

(1R,2S or 1S,2R)-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol
trifluoroacetate,

25 rac-erythro-[2-Amino-2-(4-chloro-phenyl)-1-[4-(tetrahydro-pyran-3-yloxy)-phenyl]-ethanol,
rac-erythro-[2-Amino-2-(4-chloro-phenyl)-1-(4-isopropoxy-phenyl)-ethanol hydrochloride,



One further enbodi nent of the invention are conpounds of fornmula | as
described herein, wherein Xis Nand Yis CGH 200ne further enbodi nent of
t he i nverwpaniozvesseonpounds of fornula | as descri bed heceiRromiosrsein R i s
hydr ogen or hal ogen. One further enbodi nent of the invention are
conmpounds of formula | as described hef2in, wherein R is hydrogen or F.
One further enbodinent of the invention are conpounds of formula I as
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rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[6-(tetrahydro-furan-3-yloxy)-pyridin-3-yl]-
ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[3,5-difluoro-4-(tetrahydro-pyran-4-yloxy)-

20 phenyl]-ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[6-(tetrahydro-pyran-4-yloxy)-pyridin-3-yl]-
ethanol dihydrochloride,

25 rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-furan-3-yloxy)-pyridin-2-yl]-
ethanol dihydrochloride,
rac-erythro-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-pyran-4-yloxy)-pyridin-2-yl]-

30 ecthanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(6-isopropoxy-2-methyl-pyridin-3-yl)-ethanol
dihydrochloride,

35 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-2-ylmethoxy)-
phenyl]-ethanol, hydrochloride salt,
rac-erythro-[ 1-[4-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-3-fluoro-phenoxy]-
4-chloro-butan-2-ol hydrochloride,



250ne further enbodi ment of the invention are conpounds of fornmula | as
descri bed herein, wherein R3 is chloro or nethyl, WO
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i nvention are conpounds of fornula | as described herein, wherein R3is C.
One further enbodi ment of the inventioeh3are conpounds of fornmula | as
descri bed herein, wherein R3 is |ower alkyl. 50ne further enbodi nent of the
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10 wherein. IS . further ehbodi nent “of the 1nvention are
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One ¥ uridhedytieoPRNHR612 -G 4-tiRRBlokdryREHYI PN (RiBpPORPPIESInT-yih-@tHimba | as
descri %gl%,dher?i n, wherein R5 is halogen. 150ne further enbodi nent of the

i nvent iR R K nounds of fornula | as described herein, wherein R5 is

f | uor o.rac-eryttong2 fAminb&r (Gedriiotiionephenyl)- t iz fluoncedHticwahyare pganployingyg)- of
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TR T M e
as descui-bothrodg2-iminovherteitrbuRd-hsnye-2-(3,4-dichloro-phenyl)-ethanol trifluoroacetate,

15 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-ethanol,
rac-erythro-[2-(3,4-Dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-2-methylamino-
ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanol,
(1R,2S or 1S,2R)-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-

20  cthanol,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-furan-3-yloxy)-phenyl]-
cthanol,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-phenoxy]-2-chloromethyl-2-
methyl-propan-1-ol hydrochloride,

25  rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1,1-dioxo-hexahydro-/-2’-thiopyran-4-
yloxy)-phenyl]-ethanol,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-
cthanol,
rac-erythro-[ 1-(4-[4-[2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-phenoxy]-piperidin-1-

30  yl)-ethanone,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(2,2,2-trifluoro-ethoxy)-phenyl]-ethanol,
rac-erythro-[2-Amino-2-(4-chloro-phenyl)-1-(4-cyclopentyloxy-phenyl)-ethanol hydrochloride,
rac-erythro-[2-Amino-1-(4-cyclopropylmethoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-isobutoxy-phenyl)-ethanol,

35 rac-erythro-2-Amino-1-(4-sec-butoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(3,3,3-trifluoro-propoxy)-phenyl]-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-cyclohexyloxy-phenyl)-ethanol,



One further enbodi nent of the invention are conpounds of fornmula | as
descri bed herein, wherein R7 is hydrogen or |ower alkyl. 50ne further
enbodi mrerwoabiwdeessbnvent i on are conpounds of formula | RETaPIE0/0BBA7 her ei n
wherein R7 is hydrogen, Me or Et. One further enbodi nent of the
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One f urthaeol, enbodi ment of the invention are conpounds of fornula | as
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the invention are co un 0 escr erei ein RB is
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hydr ogeidrochloridae further embodi ment of the invention are conpounds of
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descr i BestenyEreiZnAmig-Jdchiopp-Roenyd- krkt-fyymethoxy-pyridin-3-yl)-phenyl]-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-pyrimidin-5-yl-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol,
rac-erythro-N-[4'-[2-Amino-2-(4-chloro-phenyl)-1-hydroxy-ethyl]-biphenyl-3-yl]-acetamide,

20 rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(2'-fluoro-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-1-[4-(6-amino-pyridin-3-yl)-phenyl]-2-(4-chloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-thiophen-3-yl-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3'-methyl-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3'-methoxy-biphenyl-4-yl)-ethanol,

25  rac-erythro-2-Amino-1-(2'-chloro-biphenyl-4-yl)-2-(4-chloro-phenyl)-ethanol,
rac-erythro-2-Amino-1-(3'-chloro-biphenyl-4-yl)-2-(4-chloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2,4-dimethyl-thiazol-5-yl)-phenyl]-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(2'-methyl-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(6-methoxy-pyridin-3-yl)-phenyl]-ethanol,

30 rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3'-trifluoromethoxy-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3'-trifluoromethyl-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(6-morpholin-4-yl-pyridin-3-yl)-ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-methanesulfonyl-pyridin-3-yl)-phenyl]-

35 ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-3-fluoro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol,



One further enbodi nent of the invention are conpounds of fornmula | as
descri bed herein, wherein Rmis hydrogen or hal ogen. One further
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wherein Rmis hydrogen. 150ne further enbodi nent of the invention are
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rac-erythro-[ 1-(3,4-Dichloro-phenyl)-2-ethoxy-2-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethylamine

15 trifluoroacetate,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-phenoxy-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[2-fluoro-4-(2,2,3,3,3-pentafluoro-propoxy)-
phenyl]-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-

20  cthanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-nitro-biphenyl-4-yl)-ethanol,
rac-erythro-4'-[2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-biphenyl-3-carboxylic  acid
amide,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(2'-fluoro-5'-isopropoxy-biphenyl-4-yl)-ethanol,

25 and
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-isopropoxy-biphenyl-4-yl)-ethanol,

or pharmaceutically active salts or esters thereof.

One further embodiment of the invention are compounds selected from the group of

rac-erythro-[2-Amino-2-(4-chloro-phenyl)-1-[4-(tetrahydro-pyran-3-yloxy)-phenyl]-ethanol,

30 rac-erythro-[2-Amino-2-(4-chloro-phenyl)-1-(4-isopropoxy-phenyl)-ethanol hydrochloride,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[2-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-3-yloxy)-
phenyl]-ethanol hydrochloride,

35 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,



15e) -0-aryl, f) -0-heterocyclyl, optionally substituted acetyl, wherein
each S being part of a heterocyclyl is optionally substituted by oxo, Q)
het er oar yWo 20pxi9a¢sal | y substituted by hal ogen, |ower al lpgir/EP@wos1s8at koxy,
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pyridin-3-yl]-ethanol dihydrochloride,

15 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-pyran-4-yloxy)-pyridin-2-yl]-
ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(6-isopropoxy-2-methyl-pyridin-3-yl)-ethanol

20 dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-2-ylmethoxy)-
phenyl]-ethanol, hydrochloride salt,
rac-erythro-[ 1-[4-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-3-fluoro-phenoxy]-
4-chloro-butan-2-ol hydrochloride,

25 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(6-isopropoxy-4-methyl-pyridin-3-yl)-ethanol
dihydrochloride,
rac-erythro-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)-1-[ 5-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(5-isopropoxy-pyridin-2-yl)-ethanol

30 dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-pyran-4-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(3-methyl-oxetan-3-ylmethoxy)-
phenyl]-ethanol,

35 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-ethanol,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanol,
(1R,2S or 1S,2R)-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-
cthanol,



h) heteroaryl, optionally substituted by hal ogen, am do, nitro, acetyl,
acetam dyl, lower alkyl, halogen-lower alkyl, |ower alkoxy-I|ower alkyl,
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hal ogen-1 ower al koxy, -NR 'R 2, or -S(0)2-lower alkyl, j) heterocyclyl,

P SR LG LA 00 AL BB SESLPELS | er
25hal o@élwnbbwer al koxy, -NR' R12, or -S(0)2-lower alkyl. One further

enmbodi rfEanryﬁIro t[@@\rhﬂ&%@'@&cﬁfo?o f)H&Ez%UP‘Pl?dI%& feﬂfy‘[ﬁ%h%nl) dﬂsz E‘r%l%rrﬂe'ﬂ%q oherein,
wherein R4°is ower al koxy, optiona substit ut ed "by hal ogen,

hydr oxymet ﬂ;nfrwr ]thSjrm‘F]PéQrédr%cyclyl V\02010/094659PCT/ EP2010/051877 - 37-
c) -9- hr@c;arquqt Wmingre(3ed- alcﬁ@e&pﬁexg@} N4 PRI did¥o-lrexhigfdes gy ahisbytas-4-

opti ona by oxo. One further enbodi nment of the invention
are coﬁ'b)odépr@ :l ?ﬁ?’ﬁﬂ’l as described herein, wherein R4 is

tetraf Iramemmbmmynmo-29631;éétiichlmym}phetﬂyil)eb{ﬂt-émtrah}«ixd-da,anASylwemoxy)-phenyl]-
acet ami gy h Ph-, 5 acetyl - pi peridin-O, am do-Ph-, trifluoro-MO0-Ph-,
CF3- Ph- (1 OH- but ox Ph-, cycl ohexyl- 0O- ycl opent y1-0-

cycl oprf@fp?ﬂyﬂét)'rﬁ &x4§-4- ﬁhpﬁllﬂn@rzc@r%@phb’ﬁb?@ﬁnﬂ)pth@PKY:@%HerS@&W] -piperidin-1-
trrfd ug;n)oethgﬁg,ggopoxy- trifluoro-ethoxy-, trifluoro-propoxy-, F-Ph-,

, I=-b h- h-,
i ot hy#S rrwrfga e ﬁ$1%§1@63r413108(9é§@§3{wﬂ9 Thel 38an ﬁy&%&mﬁ Phs ﬁo% i
N( Me) ZTEﬁﬁcrthE@%ﬁ’nIgdlmw chlomLIiHeﬁylﬁ’Jlo(A c@kio@&nty[b&yrphe@ﬁpémhmmydroavbnwe Ph-
oyr 1 m SR - S R BB B Har 1 8 G TR Tl
fur anetrammyfthro{ZeAmathh(hmmdrhorethl) 1- (ﬂemtmtqp«yrpmwlaﬁtl@nolor t h| enyl -, and
t et 8 u%%gz o A il g %emtﬂypﬂe%ef T d'1 pél&“yl} %thanol

OX - ran IOXI

acet anir@ésyPLytyo-2- fée@t% (%)r‘p@rhluprpl@yl)é dd3rhtrifluoge-propery- N@@yﬂwhan@bs Ph-,
glf PH Bad-e¥ e -2Ch mitte-2- (wﬁlb]gtlhgmﬁ%)or -(4- 63\7’&61%&?!6&?‘—}3‘11@@1) -6thehApr opyl - et hoxy-,

| uor o- IS X n u X I SO
ol I A e eV BRERA E  HA B  N

|sopr ofthxyel, andopr opoxy, F- Ph-, i sopropoxy-Ph-, dinethyl-thiazolyl-, M- Ph-

ni t Fo- ISEC ery@ﬁ'%@ér |2d Béeﬂr% I;9I' 6xyﬁgl?a}r;h yMsl %%QTMPTDRwNEé\@XH dl?'%x?ﬁgr

oxet an;ﬁthapobpoxy- Ph- O pyridinyl-, pyrimdinyl-, sec-butoxy-, t- butyI
t et rahydrof uran-0O, tetrahydro fur anet hoxy-, tetrahydropyran-ethoxy-,

t et rahydrog)}%ﬁ,ﬂ ?&?chﬁ glsalts(%n: te{r]é‘{h%&‘éf enbodi nent of the invention are

conmpounds escrl erein, wherein R4 is
-0-tetrahydropyranyl, -0-tetrahydrofuranyl, isopropoxy,

t et rahydr ofOneafm;therwﬁmﬂyne;nt p5thg-igtdnbipp a2- doyahoorgs- dslactexyfrgm the group of
2- oxet anyl - propoxy-, 1,1,2,2-tetrafl uoro-ethoxy-,

chl or ol draeyi l%guemrﬁcpéxs 4-g Bk ARRY AN OB Ao Rty

t et r ahydr.opyr anyl - 2, I f1'uoroet hoxy-, "2-cycl opropyl™ethoxy-,
- 0- &y cirgpde3rvll- etl@“@%ﬁ%‘ﬁf@&‘(@@rld?’- but oxy, sec-butoxy, difluoroisopropoxy-,

- 0- phenyR,252,02, 33 3RI{ PAHhiabl MG PdRhRESSHenydE | -{4-(tratdideo-h Hrapdo@exy)-phenyl]- One

further enbodi ment of the invention are conpounds of forrmula | as descri bed

her ei n, lf?ﬁ erein R4 is Hand Rmis Me-502-Ph-.
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(3-methyl-oxetan-3-ylmethoxy)-

phenyl]-ethanol,

30 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-pyran-4-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-3-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-methyl-6-(tetrahydro-pyran-4-yloxy)-

35 pyridin-3-yl]-ethanol dihydrochloride,



WO 2010/ 094659PCT/ EP2010/ 051877 - 38- One further enbodi nent of the

i nvention are conpounds of formula | as described herein, wherein R4 is

t et r af | uowoO-2010MOX659 . One further enbodi nent of the POY&EPRIIONSEBIE
conpounds of formula | as described herein, wherein R4 is

-0-tetrahydrot hi opyran di oxi de-. 50ne -f8+t her enbodi nent of the invention
are conpounds of fornula | as described herein, wherein R4 is-Si Me3.

One f | I

e [ULer RN RN 61 bR OXRIL O RS R ROTRRHIRE b Ryl °
enbodi méenylbethend hydseshloride, ar e corrpounds of formula | as described herein,
10 whengi pvBdol[s. pﬁﬁl%ld c3|04 Hﬁhlo% ?hé?fyl) L4, (tgi‘ﬁl}fd% bi\% 499199;95' Iseﬂr%gitylr]] %ihah?f;

i nvention are co ounds of descri'b
ani do- Ppe-crythro- [@%2 A3 én‘lﬁ%‘ﬂ?ﬁ?el?henblf) lr[rﬁ‘e(t‘?t%ﬁifpr%l?ﬁna?r -sloxghplimlis of
for il @tﬁanalg descrl bed herein, wherein R4 is trifluoro- IVEO Ph-. 150ne

further enb t he ntion ar f for | a scri bed
herein, W 2(@34 KFOYO phe Ielhﬁ&gg n@ﬁﬁ@ﬁ?ﬂ@ﬂt Olioﬁréeﬁ?yﬂ' éntion

are conmbhyidsopﬂn I-oklmydraclilorake descri bed herein, wherein R4 is

C1, OH- ﬁ’?" further
enbodi n%%?%o t%%&%o\%g%l)%lﬁ%épﬁ%c}uf Eﬂ gg%ahgfi rcfgﬂaﬂ-‘ll }Qsp hgms’l(l re Fhém(gl hgr ein,
20 whered-eryfqoi[ged-Aprno-2-(3,4- @léomuphenéla lelftdetratgdno-forant haloxpireyidios-di-e

conppuresindf dif (rGtlisride, @S descrl bed herein, wherein R4 is cycl ohexyl-0-.
One further ewﬁd conpounds of fqrpula |

di ment_ of i nventiop are
descr i BatcErRilAA rme@eﬁ% FoFhlogo" B i) | BIoNO Bty o OB BB et of
t he |n\y&fﬁyl)4phe1@npetﬁ@[fmounds of formula | as described herein, wherein R4 is

oy o D o 2D Do PRl 05180 38 ma PO LT

wher ei phidyl]-sthpeoi thyfliiogbloodprangoxy - . One furt her enbodi nent of the

t R4
s ug?ﬂe@é%%i%%%ﬁ“?dzs@%ﬂgfc o ey L R B DR BTy 0 1S
corrpourlpcsré1 o Jo/Hrqmnal fihgdrogldetid¢.bed her ei n,

or pharmaceutically active salts or esters thereof.

One further embodiment of the invention is a process for preparing a compound of formula

I as defined in any of the embodiments which process comprises:

20  deprotecting a compound of formula XXXV to a compound of formula I

8 7 !
R® R
XXXV |

wherein R', R?, R, R*, R, R®, R7, R®, n, X and Y are as defined in any of the embodiments, and
W is BOC, Fmoc, Cbz, trifluoroacetyl, Bn, Ac, Tr or Ts.

One further embodiment of the invention is a compound as defined in any of the

25 embodiments, whenever prepared by a process as defined above.



wherein R4 trifluoro-ethoxy-. One further enbodi nent of the invention
are conpounds of fornula | as described herein, wherein R4 is

trifl uor owpromwmneyes9 One further enbodi nent of tRETIRPI@OWFBAT ar e
conmpounds of fornmula | as described herein, 10 wherein R4 is F-Ph-. One
further enbodi nent of the invention ar-89conpounds of fornmula | as described
herein, wherein R4 is F-pyridinyl-. One further enbodi nent of the

i nvention o a. ri rein, rei 4
bt oxy- . SESRTRE Rk M b RGPS LRSI € QerEAE i e
f or nul ambodinaiésior ubeah hmwedicameniherein R4 is i sopropoxy-. One further

enbodi nent of the invention are conpounds of forrmula | as descri bed herein,

wher ei n R4 3 §3ARF QRBAUASPSe the SrvcRASIN (SURShOLHE 80 R¥nLd 497,206 e
i SOpPr opoxy. e FUrther & oalnent of the 1 nvention are_cgnBounds
of for wmbadimenss Begise fyebe Heatalent onprevigidioa; of arliserder gojendivierynghated by thaone

fur thergpmpodi itef tihe grnugnt | gih ape ceRAUNGs ofnhfaicw! arl B d@wGkd bed
herein, wherein R4 is dinethyl-thiazolyl-. One further enbodi nent of
the i nVBRISKT &r e conpounds of fornmula | as described herein, wherein R4 is

Me- Ph-. 25Cne further embodi ment of the invention are conpounds of fornula
| as descridiRdfitgiceidmbothifé 6f B ifeMionS02-aPBompdAd as defined in any of the

2010/ 094659PCT/ ER2010/ 051877 - 40- One further enbodi nent of e .
vent FENOIIE Aol offe AT 97 BCRRy ORHHBR dnrmeE aidh Iferming.
nor pholstingephrenia, donenfialratthetionaddfiod idisenderodr Alxbeinry'snliscase. ar e conpounds of
formula | as described herein, wherein R4 is N(Me)2-Ph-. 50ne further

enbgdi ment of the invention a compounds of fornula | as. descri bed herein,
wherbi n ra e fber, ShpinRR. 8 S SRR, acoBRBkar remi smEs hEoPRVERE Fon
ar e conlptoetds anf of drermhtewdimeass.descri bed herein, wherein R4 is nitro-Ph-.
One further enbodi nent of the invention are conpounds of formula | as

descri bed rej 10 rein i.s. OH Cl-isgpentyl oxy-, i.e..Iisopentyloxy
Subst | tut ey eher b einEho ey aibires SSRBER R sprimStiohRBr AL X
conpourdsipofind ar defired lin agy dé sl cibolditnentsias, anvdvare ingréYcnit sindiviecdvierRind/or a
One furfy 2w%ﬁﬂ%ﬁ&aﬁﬁﬁn£ﬂe& gﬁﬁy%ﬁgﬁgﬁ? are conpounds of fornmula |I as

descri be erein, eln R4 1s

15 One further embodiment of the invention is a pharmaceutical composition, comprising a
compound as defined in any of the embodiments for the treatment or prevention of a disorder or
condition mediated by the glycine transporter 1, or that can be treated via inhibition of the

glycine transporter 1.

One further embodiment of the invention is a pharmaceutical composition, comprising a
20 compound as defined in any of the embodiments for the treatment of psychoses, dysfunction in
memory and learning, schizophrenia, dementia, attention deficit disorders or Alzheimer’s

disease.

One further embodiment of the invention is the use of a compound as defined in any of the
embodiments for the manufacture of a medicament for the treatment or prevention of a disorder
25 or condition mediated by the glycine transporter 1, or that can be treated via inhibition of the

glycine transporter 1.

One further embodiment of the invention is the use of a compound as defined in any of the
embodiments for the manufacture of a medicament for the treatment of psychoses, dysfunction
in memory and learning, schizophrenia, dementia, attention deficit disorders or Alzheimer’s

30 disease.



150ne further enbodi nent of the invention are conmpounds of formula | as
descri bed herein, wherein R4 is Ove-pyridinyl-. One further enbodi nent
of the inwenvico4@pe conpounds of forrmula | as descri be#Ch@mpeémosisherein R4
i s oxetanyl - propoxy-. One further enbodi nent of the invention are
conpounds of fornula | as described hef@ n, 20 wherein R4 is Ph-O. One
further enbodi nent of the invention are conpounds of fornula |I as descri bed

_her ei n, Wh(:(’fn%i ﬂirtﬁ%% e'n?o A %nqi [Pyﬂe_i ve tion%n'%efu% BEE rmﬁg@tﬁ{ai a@%\%ﬁm&f intabl% fthe
invention are conpounds 0 for rruPa?I as descri ed reln, wherein p S
pyri mi ¢mbplimenpsonéhd weatment erryodinhenof efdisonder jongendiiion medatasdyspida redyee i

for mul qralysRstef € SE T thRedn BEFERd vié{*’iﬁlﬁi%itﬁn%‘f‘tﬂégl &he Hb!ﬁ;g&f,ér 1. WO
2010/ 094659PCT/ EP2010/ 051877 -41- One further enbodi nent of the

invention are conpounds of fornmula | as described herein, wherein R4 is
t et r ahydr ofQnedhrtimr embodingyis of thet inentieptodicmsa of »rompeundrpsaisfineshingng of the

conmppURGhHo@fmdn® Makatle agcatlfsftr bpedsResRisN, dpshgcRdD R4 hémory and learning,
t et rahyglr%igf %an-e hoxy- . nt of the invéntion are

S50ne further enbod )
conmpourtBZYr$HFATMENYIA, fdtcRy %BE 1%%‘?%%?{/&%@%%%&&%%
t et r ahydr opyr an- et hoxy- . One further enbodi nent of the invention are

conmpounds  @nef @irfAsk BerhbRBEmERS OF | tae dinkerit®inN is Whekehdll Fdr itBe therapeutic and/or
urt of. the invention

t et rahydr ran- O . } e f r enmbodi n ar e
o oA siment ofa ingbeF st AEPR A Bt hiRg B pch gt that
One furchindre todedivicemhiloifion e thovEptin® nraasmreo nip quandtsilafy far thkl Bedtmast of
desgyi ei el i , -1 e -e . e .1 her
oo RSAMSHC SRR dinb dodi&nnk SKORHARGRS SH AR, atemidlC ot 1
wher ei misRaddrsoAzhoimer isfdisgasco athinbypcthad Graprises ehamigeield aempout asldefined

| nvent i;08) @% She eABOYIAERsAb aliMhR pArtieSlad$8EE hixash D&rei N, wherein R4 is
1-Me-2,2,2-trifl uoroethoxy. One further enbodi nent of the invention are

compounds of formula | as described herein, wherein R4 is '
2-11 uor o- 1-Whilgofhe DRescettingsayion has been degyreberlritthisferenssdelieesmecigie cobediments
i nvent iRt # SEANRBHAHSrRbod 8y MYsa skillas @S aftl tRedah6nEifngddnNEE Bl B 1S
2- C]l- Me- 2- I-p Me- propoxy.. . . . . .
5 equivalents may be substituted without departing from the true spirit and scope of the invention.
In addition, many modifications may be made to adapt a particular situation, material,
composition of matter, process, process step or steps, to the objective spirit and scope of the
present invention. All such modifications are intended to be within the scope of the claims

appended hereto. All separate embodiments may be combined.

20 The compounds of formula I may be prepared in accordance with the following schemes. The
starting material is commercially available or may be prepared in accordance with known
methods. Any previously defined residues and variables will continue to have the previously

defined meaning unless otherwise indicated.

R3 R3 R3 R3
R RS R? R
" R' R’ R' (ID/
OH N
(0] H H,N \\N BocHN BocHN ~
o) 0

I’ Il Il \Y
25 Scheme 1: Preparation of Weinreb-type amides IV (Intermediates 1-11)

The Weinreb-type amides have been prepared from the corresponding aldehyde (I') following
methods known in the art. The aldehyde is treated with ammonia in a low alcohol, preferred is



One further enbodi nent of the invention are conpounds of fornmula | as
descri bed herein, wherein R4 is 3,3,3-trifluoro-propoxy. One further
enbodi mrerwoabiwdeessbnvent i on are conpounds of formula | RETaPIE0/0BBA7 her ei n
wherein R4 is 3,3,3-trifluoro-2,2-difluoro-propoxy. 250ne further

enbodi nent of the invention are conpouftls of fornmula | as described herein,
wherein R4 is 4-Cl-2-0H butoxy. WD 2010/ 094659PCT/ EP2010/ 051877 -42- a)

'hg‘t"’g; Og{llééﬁ%féi, b@ %%s%ﬂ?e' 4)fyte Eﬁﬁﬁﬂoﬁ%ﬂ e{fglot&}’anlﬁ%' 8{5‘?(1 '%%Qf]e%ﬁa}(ém o@fﬁé ﬁ%rﬁké'dla%
opt i ona’hﬂya syabglei cteultv@tdveap@tfqrred i5 méethuhtlﬂaya@dboﬂwrﬁémno @ftrlteh(él) |1m1%éhi@lwmd are

conpoung Shegfrn% R PR o st iHESCht Regkilpe il iﬂn@d'n%' Hnr%al' atid, preferred is cong,
tetrafl doro hoxy-, -0-tetrahy drothlo pyran di.oxi de, acetyl-piperidin-O,

ami do- id roct&fﬂ@ﬂ%ﬁ%i@@ amino. qﬁﬂfi Iy Ehe rExaer 2qd is Te&;erlosf‘ﬁéqﬁit y&uafbly With a fert-
cycl pprapidxyehivexyl-grodh, fanddmatly %Qlﬁt[e(ﬁ@w(wnh Npendiaiet iy tHydrddyRRONY to furnish the

trifluqfo-i %%%Pﬁgﬁ%% trifluoro-ethoxy-, trifluoro-propoxy-, i-butoxy-,
i sopr opo%Xy sopent yl oxy-, oxetanyl -propoxy-, Ph- 100-, sec-butoxy-,

tetrahydrofuran-O, tetrahydropyran-ethoxy-, tetrahydrofuran-ethoxy- or
t et rahydr opyr an- C>. One further enbodi nent of the |nvenE| n are conpounds

of fornmula | as crijbed herein, wherein R is hydroge R'15 R2 is
hydrogen, F, C or , RBis d, M d? CF3, R4 is tetra
- 0-t et rahydr ot hi r 8y di oxi de, -SINQﬁ acet am_dyl; Ph-,
am do- Ph-, trifl ugro,Me0- Ph-, CF3HRh- T, OH but oxy-, C -Rh-./ cycl ohexyl 0-,
cycl opentyl-0-, cyc opropyl-ethoxy- dlfluoro I SOpr opoxy-
pent af | uor o- proPéxy-, 20 trifluoro-isopropoxy-, triflud¥o-ethoxy-,
trifluoro-propoxy-, F-Ph-, F-pyridinyl , 1 -butoxy-, isopropoxy-,

i sopr opoxy, F- Ph-, bsopropoxy-Ph- qgthyl-thlazolyl , I\/E-Ph-I Me- SO2- Ph-,
Me- SO2- pyri di nyl -, " nmor phol i no-, N(Me)2-Ph-, NH2-pyridinyl -, M’tro-Ph-,

OH, C1- isopentyl oxy-, Owve-Me-Ph-, OMe-Ph-, OMe-pyridinyl-

oxet anyychBme RO PYe arE’ﬂonQofd 1Idbrﬂmklvesvwame¢m@uiate 1»ec- but oxy-, t-butyl,

t et rahydr of ur an- t etrahydrof uran-et hoxy-, 25tetrahydropyran-ethoxy-,
tetrahydra yran 0- or thlenyl- and R4 is Hwhen R' is M-S02-Ph-, and R4
is Ph Tpgyl Idgrrwérves (VII) have been prepared by Suzuki type reactions following procedures

10  known in the art.

5 4 13
[Rj!n R [Rfs!n 0—R
13
\, + R \

X>=/ HO X>=/Y
Br Br
VII VIl IX

R1'3 = lower alkyl

Scheme 3: Preparation of alkoxy(het)arenes IX (Intermediates 13-32)

The alkoxy(het)arenes (I1X) are prepared by a Mitsunobu type reaction following procedures

known 1n the art.



R6 is hydrogen or Me, WD 2010/ 094659PCT/ EP2010/ 051877 -43- R7 is hydrogen
Me or Et, R8 is hydrogen or Me, Xis CGR9 and Yis CGCR, wherein RO is
hydr ogen,wB,20M090¢59Me0 and Rm i s hydrogen, F, M, MO, ecTMP280258h7, 5 X
is Nand Yis CH or Xis CGR9 and Yis N, wherein RO is hydrogen, or M,
or pharmaceutically active salts or esbers thereof. One further enbodi nent
of the invention is the use of conpounds of fornula M as described herein,
wherein 10 M wherein R is hydrogen, hal ogen, IWE r al kyl, or |ower

al koxy, R2 is hydr ogen,[ | ogen, |ower alkyl, or r al koxy, R3 is
hydr ogen, hal ogen, | owet & koxy+or | ower al kyl, i
|

R'he 1ower al kyl is
optionally 15substituted | ogen, R4 is ap hydr

gen b)
hal ogen, c) lower al kyl, Joptivonal | y—substi t ut Ygen or hydroxyl,
d) | ower al koxy, optiongally substituted by hal ogen, hydroxyl, cycloal kyl or
20het er ocycl yl , o) e) - NRORI1, Me.si” 0
3

MgBr

Xl

X

Scheme 4: Preparation of amino alcohols XIII Intermediate 33

The amino alcohols (XIII) where prepared by cyanosilation of the aldehyde (X) followed by

coupling with a Grignard reagent (XII) following procedures known in the art.

[ RE]n [RS
n

X’/‘;\/OH E F X O\R13

| pe K,CO,, acetone |

LY + S/ R13 _ Y
Br F 7 o7 rt, 20h  Br
O

5 XV XV XVI

R" is lower alkyl, optionally substituted by halogen, hydroxyl, cycloalkyl, heterocyclyl, lower
alkyl or lower alkyl substituted by halogen or hydroxyl.

Scheme S: Preparation of fluorinated alkoxyarenes XVI (Intermediates 34-35)

Alkoxy-arenes (XVI) derived from fluorinated alcohols are prepared by condensation of the

10 corresponding phenol (XIV) with an activated alcohol (XV), usually its triflate, with in presence



WD 2010/ 094659PCT/ EP2010/ 051877 -44- f) -S(0)2-1ower alkyl, g) -Si(lower

al kyl)3, h) -0-cycloalkyl, i) -0-aryl, 5)) -0-heteroaryl, k)

- 0- het er ow@ebwlov4esparyl , nm) heteroaryl, or n) heterocyclPgir/EP2@wherse? n each
of the cycloal kyl, aryl, heteroaryl and heterocyclyl is optionally
substituted by hal ogen, am do, nitro, -6¢etyl, acetam dyl, |ower alkyl,

hal ogen-1 ower al kyl, |ower al koxy- Iomer al kyl, -NROR19, | ower al koxy,

hal oge Io ( | a i rt
nal 09! PARE, ALY ey oLl %%e’nb?ﬁgx%@% A GBS G tF
hangerCWDwéﬁimﬁhyhﬂ or |ower alkoxy, R6 is hydrogen or |ower aIkyI R7 is
hydr ogen or | ower alkyl, R8 is hydrogen or |ower alkyl, RO is hydrogen
or |ower alkyl, 20 R19 i drogen or |ower alkyl, R11l is hydrogen,
hal ogen, |ower alkyl, 3@ akkoxy or phen% wherein the phenyl is

kyl,

optionall ibstituted b or -S(0)2-1lower alkyl, Xis

ogen | ower a
a) N andRY_is C R, R [ ]
n 4
XAy R
Y

R’ o~ MgBror L| R’

5 Scheme 6: Preparation of amino-alcohols XX- route 1

The synthesis of the amino-alcohols (XX) starts with addition of an aryl lithium or aryl
magnesium halide to the corresponding Weinreb type amide (IV) leading to an
N-protected amino ketone (XVII). This is either reduced with e.g. sodium borohydride in
methanol at ambient temperature to the racemic erythro N-protected amino alcohol (XIX) which
10 is deprotected under acidic conditions, usually with trifluoroacetic acid in dichloromethane or
hydrogen chloride in 1,4-dioxane at 0°C to ambient temperature to the final compound (XX), or
the ketone (XVII) is deprotected to the amino ketone (XVIII) with hydrogen chloride in ethanol



WO 2010/ 094659PCT/ EP2010/ 051877 -45- b) CGR5 and Yis N, or ¢c) GR5 and Y
is GR', or pharmaceutically active salts or esters thereof, for the
pr epar at iwo 20fo/aveesbcanments for the treatnent of psychosesT/EREHOREITon in
menory and | earni ng, schizophrenia, denentia, 5 attention deficit disorders
or Al zheiner's disease. One further enbédi nent of the invention are
conpounds of formula M as described herein, wherein R is hydrogen, halogen

I Kyl I h
0SB Gl LASURIER: | USSR SN o b, il oy, o
a) | O\Néirlchécbrhyllethama(ls@ntad lay st bs:rlﬂmb adidhyis I’qlmndgéwed withpg.g| mdmmbbltodix@rlde

optiong) hiétlﬁﬂ@%'thélﬁﬁﬂ fbé/du*&@géﬂﬁ bhe %’a‘éﬁ% Xéque&ééca!p?ﬁé bcé?ihré@%@%%( BV,
c) -Si(lower alkyl)3 cycl oal kyl, optionally 'substituted by

hal ogen, am do, nltro acetr acetanldyl | ower al kyl, hal ogen-1 ower
kyl ,

al kyl, lower al koxy-| owgr— wer alkoxy, halogen-lomer al koxy,
-NROR1, or - SRS ower>%LKyl R? r:|€) -0O-aryl, optionally substituted
by hal ogen, rT} @ nitrp/ acet ¥{|1 idyl, lower alkyl, hal ogen-Iower
al kyl, lower &ko yJJOMEL_akaI koxy, hal ogen-I|ower al koxy,

20- NRORL, or BodPi@ ) 2<N~ower alkwb¢m ~0-heteroaryl, optionally

substituted by hal ogen, am do, nitr® acetyl, acetamdyl, |ower alkyl,

hal ogen-1 ower alkyl, |ower alkoxy-| r kyl, | ower al koxy, hal ogen-I| ower
al koxy, -NROR1, or -S(0)2 Iogy? al K a\\ g) -0-heterocyclyl,
optionally substituted by hal/ogen, nldo itro, acetyl, acetam dyl,

251 ower al kyl , halogen Idwer al kyl, || ower al kgxy- 1 ower aIkyI | oner al koxy,
hal ogen-| ower al koxyR\- NRIR éi%fr -S 0) 2- | ger abb |, wherein each S being

part of a heterocyclyl jnal |y substit oxo, WO
46- h) het ) bptionally substi t ut ed
aset'yl , acet ani dyl vy al kyl, hal ogen-| ower

by hal ogen, am do, n|qN-

al kyl, | ower al koxy- Ig roal kyl, | oyer al® , nalogen | ower al koxy,
-NR9R19 or -S(0)2-1ower alkyl, i) aryl,” substituted by hal ogen,

am do, nitro, acetyl, “@fetam dyl, kower alkyl, X4l ogen-5l ower al kyl, | ower
al koxy- | ower al kyl, | r al ko

alngn-Iomer al koxy, -NROR19, or -
5

n o4
R
X

5 Scheme 7: Preparation of amino-alcohols XX- route 2



S(0) 2-1 ower al kyl, ]) heterocyclyl, optionally substituted by hal ogen,
am do, nitro, acetyl, acetamdyl, |ower alkyl, hal ogen-Iower alkyl, |ower
al koxy- | oweroaldeydss | ower al koxy, hal ogen-I| ower al koxy, PCRRPRLIO/0513177
-S(0)2-1 ower al kyl, 10and R4 is hydrogen when R' is phenyl, wherein the
phenyl is optionally substituted by hab®gen, |ower alkyl, or -S(0)2-I|ower
al kyl, and R4 can be aryl when R6 is lower alkyl, RS is hydrogen, hal ogen,

L%’?Lgenﬁ%ﬂﬁﬁma”ﬁt@' g omrpundSTd S SED Shylb g ad ol
| ower aiskatly, a Rti9doaryh @o@gemp@mdl lmmacmmyf a 1-lithio-4- 19dqaryls prﬁsparedg@wn 1,4-

hal ogenyio oL erd! 40! buty 1 AMRRunflKPHY oL 789"@9 Wilh th%%ﬁ%&ﬁ&nhfﬂg WQ&P&H tyb§ amide
opti onal\é% 20substituted by hal ogen, | ower | ower " al kyl,

is a) groyn fhys mtqumedyfe thgrgn amglor@lcqho i’fxtlsmcea?ﬁ viajfleerquics. or
pharmaceutically active sal ts or esters thereof. 25 One further enbodi nent

of te pilMe E‘édu@ﬁoﬁbﬁtlféqim%{eéiéd QlfnnfoOlEé%Hea()Mﬁf’tea‘é@%& bh BB ARE&RI dmindhi&io8bD
wher ei wherei n. WO 2010/ 09465 PCT/fEPZOéIOI 051877

- 47- QX& Iwgwgg}% ﬁlﬁlqli é?a&&‘énw HRRIONIE A6 or Py CSIBRSHVAIR b Ry dvRigen,
hal _Ogemeachﬁﬂvaf thel batly) c(:jdr@pﬁﬂhd@(@)(whmh 1@ﬂﬁﬁ)d|epro‘%b&ild€tb Rhd fiﬂal&bﬁipys{mdl EXX) or
Opt | on ut e r

One f ur%eher -pro n%ct[ éit T q¥ol{q‘i: (9%9?1'[1% A4S %ﬁrot?cte(}/ an til% Orggu(ft%mgr rylb| a¥n1no-
descr i béohbleeXly) 155uhb‘®t®1| tn aSuzskiCyRoarglhatioly picyidagithe ﬁmbp@ldnctRKX)s
hydrogen, F, Me or MeO,

10 Secondly the deprotection of the N-protected amino-ketone (XXI) leads to the amino-ketone
(XXII), isolated as its hydrochloride or trifluoroacetate, which is subjected to a Suzuki type
reaction leading to a biaryl-amino-ketone (XVII) which is reduced to the final product (XX).

Thirdly the Suzuki type reaction is applied on the N-protected 4-iodo-aryl amino-ketone (XXI)
leading to the N-protected biaryl-amino-ketone (XVII) which either is reduced to the N-
15 protected amino-alcohol (XIX) which also is obtained via the first route or is deprotected to the
biaryl-amino-ketone (XVIII) which also is obtained via the second route. Deprotection or
reduction of these intermediates (XIX or XVIII) finally leads to the target compound (XX).



R' is hydrogen, F, Me, MeO, or Me-S02-Ph-. One further enbodi ment of the
i nvention are conpounds of formula M as described herein, wherein Xis N
and Y is vbl.209@se further enbodi nent of the inventionprParTEPeanpsisntds of
formula M as described herein, wherein Xis CGR5 and Y is N, wherein R5 is
hydr ogen, hal ogen, |ower al kyl, or |owéf- al koxy. One further enbodi nent of
the invention are conpounds of formula M as described herein, wherein Xis
- GR5 and Y is N, wherei 5 is hydrogen or Me. One further enbodi nent
of the invention are co nds of formula M as described herein, 15 wherein
R is hydrogen or hal ogen. —%ne further embodi ment of the invention are
conpounds of forgula M d cri bed grer ei n\yqerel n R is_dwydrogen or
One further enbodi ment of i m&ent on{lare conpounds_.of f or mul a M as

ge

descri bed heretl er el is hy R ﬂ§| ogen or T ig( . 20 One
further enbodi f/thl i nvent unds of fo Paspidescri bed

i . Ome—f=ur theér % ffent of the
[ ' Yn R3 is

her ei n, wher

invention agg

hal ogen or | ower kyl , or hal ogen- Iower al kyl . e furt her enbodi nent

of the invention are conpounds of fornmula M as descri bed th’EI n, 25 wherein
R3is A, M orpCF3. One further enbogipnent of the invenpran are conpounds

of formula M as described herein, wherein R6 is hydrogen O:lhl ower al kyl .

WO 2010/ 094659PCT/ EP2010/ 051877 -48- One further enbodi nent, of the

i nvention are conpounds of fornmula M as described herein, erein R6 is
hydrogen or Me. One further gnbodi ment of the invention arg conpounds of
formula M as descri bed hereth vvherel n R7 is hydrogen or Rower al kyl. 5 One

further embodi ment of tHS n n are corrpounds of RS s descri bed
herein, wherein R7 is hydr @ s Et. “@e_further e Qﬁ t he
i nventi on are conpounds RJ or M as described herrlf, R8 is
hydrogen or |ower alkyl. pe fyrt her esdecebhemat’ of t he -, ion are
conpounds of formula M as-¥esdri bed herein, 10 wher ePoFHE 11§ hydr ogen or
Me. One further embodi nent of Ofhe invention are conpounds d? formula M as
descri bed herein, wherein R4 is a) |lower alkyl, b)
| ower al koxy, opti onal Iy subétituted by hal ogen, hydroxyIXVIIcycI oal kyl or
het erocycl yl, 15c) -Si (lower alkyl)3,

R#* is -O-R'3 (as defined in scheme 5)

Scheme 8: Preparation of Alkoxy(het)aryl derivatives

Reaction of the Weinreb type amide (IV) with an O-silyl protected 1-halo(het)aryl phenol with
butyl lithium in THF following described procedure yields the O-silylated N-protected amino-
5 aryl-ketone (XXV) which is selectively deprotected with tetrabutylammonium fluoride in
tetrahydrofuran to the phenol (XXVI) which is treated with an alcohol under Mitsunobu type
conditions to provide the corresponding aryl ether (XVII). The amino-alcohols (XX) are

obtained following the reaction sequences already discussed.



d) -0-cycloal kyl, e) -0-aryl, e) -0-heterocyclyl, optionally substituted
acetyl, wherein each S being part of a heterocyclyl is optionally
substi t utwo 2bw/xes9 20f) heteroaryl, optionally substiteCEEPRy10/0ai807eN,
| ower al kyl, |ower al koxy, -NROR1, or - S(0)2-lower alkyl, g) aryl,
substituted by hal ogen, ami do, nitro, -G¢etam dyl, |ower alkyl,
hal ogen-1 ower al kyl, | ower al koxy-1lower al kyl, |ower al koxy, hal ogen-I| ower
al koxy, -NRORL, or -S(0)2-lower alkyl, 25and R4 is hydreyen when R' is
phenyl, substituted by -S(0)2-ow& alkyl, and R4 caty _bg aryl jwhen R6 is
| ower al ky @ 010/ 094659PBMERROLQ/ 051877 -49- Ona rt[\r/ré}n enbodi ment
of the i nue ‘conpounds o r aRM as descki h ~ wherein R4
is tetrafl uofo-§ , —6—teR’ahydr ot Nopyr amdroxi de,

' F e - pi peri_di n- agio- Ph-, tri fHDOr g~Ne0- Ph-, CF3- Ph-,
Cl, OH but oxy- 0 O - Ph-, cycl oﬁ’89";}\i “récycl opentyl-0-, cyd&opropyl -ethoxy-,
di f 1 uor o-i sopropoxy-, pentafluoroH3 propoxy-, trifluoro-isopropoxy-,
trifluoro-etXytxy-, trifluoro-propo4, F-Ph-, F-pyridi nydXV]il | but oxy-,
i Ssopropoxy-, |sopropoxy, F-Ph-, isopropoxy-Ph-, dinethyl-thiazolyl-, Me-Ph-,
Me- SO2- Ph-, -S02- pyridinyl -, norpholino-, N(M)2-Ph-, NH2-pyridinyl-,
nitro-Ph-, COH[Cl- isopentyl oxy-, Owve-Me-Ph-, Owve-Ph-, Owve-pyridinyl-,
oxet anyl - propoxy-, Ph-O, pyridinyl-, pyrimdinyl-, sec-butoxy-, t-butyl,
t et rahydrof uran- O, tetrahydrofuranget hoxy-, tetrahydropgtan- 10 et hoxy-,
tetrahydropyrgh-0- or thienyl-, i

dlR4. is Hwhen R’ -S02-Ph-, and R4
can be Phgr {s Me. One furt "@ ;rgl ment of the tR'SEn are
conmpounds o ﬁb ]na M as descr pbed ek e Rwherein B 1 Bwer
al koxy, ogtiepal Bstitured by hal ogenl hydro@’r cyclloallkyll, or
het er ocycl yl 0- ycl oal kyl , BaHN"O-gr ", or d) 6’1 t erocyctyl,

opt i onal BgcHdIb ted acetyl. One<futher enbodinentfgf|phe i nvention are
conmpounds of f@Hrula M as descri BedTherein, 20 mhereiﬁﬁﬂﬁ i's

tetrafl uoro-ethoxy-, -0-tetrahydrothiopyran dioxide, acetyl-piperidin-O,
am doPh-, C1,0H butoxy-, d -Ph-, | ohexy1-0-, cyclopegtyl-o-,

cycl opropyl - oxy-, difluoroisop Xy-, pentafluoro-ﬁ %poxy-,
trifluoro-isopropoxy-, trifluoro-ethoxy-, trifluoro-propexy-, i-butoxy-,

i sopropoxy-, OH, Cl-isopentyl oxy-, oxetanyl-propoxy-, Ph-0O, sec-butoxy-,
tetrahydrofuran-O, tetrahydropyran-ethoxy-, tetrahydrofyran-ethoxy- or

t et rahydr opyran-O-.

HN
lg
R° OH

XXXI

Scheme 9: Preparation of tertiary alcohols and N-alkylated amino-alcohols

The tertiary alcohols (XXVIII) are obtained by reaction of the N-protected amino-ketone (XVII)
with a low alkyl-magnesium chloride, low alkyl-magnesium bromide or low alkyl-magnesium

5 iodide in tetrahydrofuran following procedures known in the art. Deprotection leads to the final
product (XXVIII).

Reduction of the N-protected amino-ketone (XVII) with sodium borohydride in methanol at
ambient temperature leads to the N-protected amino-alcohol (XIX). In the latter (XXIX) the
alcohol group is protected by silylation, preferred is the tert-butyl-dimethylsilyl group. The
10  double protected amino-alcohol is deprotonated with a strong base, preferred is sodium hydride,

in an inert solvent like tetrahydrofuran at ambient temperature followed by addition of an



25 One further enbodi nent of the invention are conpounds of fornula M as
descri bed herein, wherein R is hydrogen or F, R2 is hydrogen, F, d or M,
R3 is O ,wbeowoo@k3, WO 2010/ 094659PCT/ EP2010/ 051877 - POT/HR40108951877
tetrafl uoro-ethoxy-, -0-tetrahydrothiopyran dioxide, -Si M3,

acet am dyl - Ph-, acetyl pi peridin-O, anmd&o-Ph-, trifluoro-M0-Ph-, CF3-Ph-,
Cl, OH but oxy-, O -Ph-, cyclohexyl 0-, cyclopentyl-0-, cyclopropyl-ethoxy-,

di f1 uor, I :

Crif] uo‘ﬁ%}}lﬁ@ﬁ %M}{&e 10&%&3%51&‘ ogre%r%& &%5111}1 K}fﬂ& UG gﬁﬂﬁggagpﬁfgm glkylatod;

i sopr opoxtyeted ipsasico P¥XK) As mateduwdpmw@gyn Phlorld@lumehmmtl lat ambliopk io rw@sxph- ,
Me- SOZ‘tEererat'MPe ?Pe%éx?é/d ]ls‘?klo'ﬁ‘(z‘I for 28 rzlghﬂ)uks! %Peferré\& M%)z% HRes, wWHidr IE}XS"vidQé el

ni tro- Ph- I sopen Xy- OVe- pyri di nyl -

oxet any# -Yilﬁt‘?fb%l%ylp alcp}hp )é%lri di nyI : pyrl m di nyl -, sec- but oxy-, t- butyl,

t et rahydrof uran-O, tetrahydrofuran-ethoxy-, tetrahydropyran-et hoxy-,

t etrahydropygan-0- or thienyl-, 10rdNd R4 is H when R' i & Me-S02- Ph- and

R4 is Phoaheh Reri s Me, R6 is tdregen Rs I\/E R7 is en[ Q/E or

is hydr oge Tr;LS Xis GRS a wher el n alr ogen F,

Me or Me hydroges, R~z Me%w;d , i and Y is
i i n B hydrogen or

CH, or ahd Y is N, wherej
phar maceuHNEaNtyXdlt i ve sal t s BOPHRSEEr st her eof . 200nE:M"ur
of the inventioen are conpounds of fePnula | as descri begHérein

characterized by formula la, la WD 2010/ 094659PCT/ EP2010/ 051877

XXII XXX XXX

errbodl ment

Scheme 10: Preparation of the amino-alkoxy compounds

Treatment of the N-protected amino alcohol (XXIII) with a strong base, e.g. sodium hydride, and

an alkylating agent like low alkyl halide, preferred are methyl iodide and ethyl iodide, in an inert

solvent like tetrahydrofuran results in a N-protected alkoxy-amine (XXXII) which then can be
10 further elaborated to the final amino-alkoxy compound (XXXIV).



-51- wherein the R, R2, R3, R4, R5, R6, R7, R8, n, X and Y are defined in
any of the enbodi nents, or pharmaceutically active salts or esters thereof.
One furt hwo 2embhodéseent of the invention are conpounds ofPCTmPrulAasI87aSs
described herein characterized by formula Ib, 5 Ib wherein the R,
R2, R3, R4, R5, R6, R7, R8, n, X and ¥6@%re defined in any of the

enbodi nents, or pharnmaceutically active salts or esters thereof. One

further enbo%bmant of the inventi on_are conpounds sel ectegsfrom the group

of 2

rac- erytﬁ A{nﬂfﬂ;o 2- (3, 4-di c'ﬁ iRﬂéL)-l-(S-fl uBr rreE I-%nesul f onyl
- bi phenyl - hanol tri fi @ e RN,

rac-eryt RP 0- 1Y2- -13,4-di cR -1 [4- (5- RI uorfo- %n-S-yl)-Z
- met hyl - phe hanol di hydr o, ¥ deY XY

rac-er T 27Am no- 2- (3, 4- di tHi'0 o-henyl) 1- [4(5?ﬁuor ogpyridin-3-y1)-3

- met hoxy- pheny®PH- et hanol di hydro chl9¥i de, 15

rac-erythro-[2- Am no- 2- (3, 4-di chl or gpgnyl) 1-[4-(5- quorQR@gldln 3-yl)-2
- met hoxy- phelrad, pryttsehanol di hydro ¢ Ior| de,

rac-erythro-[3- Am no- 2- (3, 4-di chl or @spheny1) - 1- (3" - met hanggul fonyI bi phenyl

-3-yl)-ethan trlfluoroacetate » (1R, 2S
1FFQ5]3-f | uor o- 3'
4

1S, 2R) -2 d| chl oro- Bh S - 5[ nonyl bi phe

nyl-4- 20 y hydr ochl ori d nR

rac-eryt R B.(3, 4- di cRIDrof phis -1-(3' - _meRhandiul b| phenyl
‘ Y

-4-y1)-et han i o‘r‘O‘a‘@t at 5

1S, 2R) - Bod#i no 2- , 4- di chl orogg 1 [4-(5-fl uorgo%w\rjl din: 3 y1) pheny1]
-ethanol trifl @(b’roacetate 25
rac-erythro-[2- Am no- 2- (4-chl or o- ph -1-[4- (tetrahydro- gy sf- 3-yl oxy) - ph
enyl ] - et hanol(rac, erythro) ﬁ@’/ﬁ) BR2)
rac-erythro-[s2- Am no- 2- (4-chl oro-p

yl

nyl) - 1- (4-i sopropoxy-gthenyl) - et hanol
2010/ 051877 -52- R2

(1S,2R)

(rac, erythro)

Scheme 11: Examples of separation of stereomeric mixtures by chromatography on chiral
stationary phase: possible at different steps in the synthesis

Separation of the racemic mixtures was performed by chromatography on a chiral stationary

5 phase, e.g. on a Chiralcel OD or a Chiralpak AD column, with an eluent compatible with the
stationary phase like a hydrocarbon as pentanes, hexanes or heptanes mixed with a low alcohol
as ethanol, n-propanol or isopropanol, preferred are heptane/isopropanol or heptane/ethanol

mixtures.

It will be appreciated that the compounds of general formula I in this invention may be
10 derivatised at functional groups to provide derivatives which are capable of conversion back to

the parent compound in vivo.



rac-erythro-[2- Am no- 2- (3, 4-di chl or o- phenyl) - 1- [ 5- ( 3- net hanesul f onyl - pheny1
)-pyridin-2-yl]- ethanol bistrifluoro acetate,

rac-eryt wo-2p@/0mdisao- 2- ( 3, 4- di chl or o- phenyl) - 1- (5' - f | uoPOT[ER2@2o513yT i di ny1-
6-y1l)-ethanol trihydrochloride, 5

rac-erythro-[2-Am no-2- (3, 4-di chl or o- pfi@ny1) - 1- [ 3- f | uor 0- 5- ( 3- met hoxy- pheny
1)-pyridin-2-yl1l]- ethanol dihydro chloride,

rac-er E@rﬁﬁ-n{e%tﬁrﬁm- 2- (3, 4-di chl oro- phenyl)-1-[4-(5-fluoro-pyridin-3-y1l)-3
- met hyl=pheny et hanol bis-trifluoroacetate,

rac-erythro-[rac-2-Am no-2- (3, 4-di chl oro- phenyl)-1-[ 2-net hyl- 6- (tetrahydro-
f ur an- Frepagstipp-of epyediatpn- 3- y1] - et hanol di hydr ochl ori de,

rac-erythro- [rac 2- Am no- 2- (3, 4-di chl oro- phenyl) -1-[ 2-fl uor o- 4- (t etrahydro-
fur an- henyl ] - et hanol hydrochl ori de,

rac- eré?ﬁkg& f“%glno 2- (3, 4-di chl oro- phenyl)-1-[ 2- net hyl-6-(tetrahydro-pyra
n- 4-yl oxy) - ridi n-3-yl]-ethanol di hydrochl ori de, 15

rac- er yedr/ - ‘F oy lropa-plenal dimeHionr-aiephéagrbpnmalndtidi-carbapie aciah yadt-butpl r an
- 4-yd oxy)r Pphenyl]-ethanol hydrochl oride,

rac-erythro-[rac-2-Am no-2-(3, 4-di chl oro- phenyl)-1-[ 6-(tetrahydro-furan-3-y
| oxy) - pyridin-3-yl1l]- ethanol dihydro chloride,

r ac- er y# Fi¢od imopth-¢ldorp- 3-Budrodphenyidasepwénhr1) - 1- [ 3, 5- di f | uor o- 4- (t et r ahydr o-
pyr an-4-yl oxy)- 20 phenyl]-ethanol hydrochl ori de,

" aC- er Yo Gstlor8R 2300 &y Al PALeRIoRs B! cgﬁen;}a&élyashhyio fin ANl p7sPyT @
n- 4-yl oxy) - pyr| di n-3-y1l] -ethanol dih y roc orid

r ac- er yRlhmgthpnal s uiated vith amaioaky wets- #hieAyorh Y mi[@2 7 ot 1hipmad) ffirisap®pyl oxy
) - pyr ' Q)'rﬂhoﬁtaﬁétl‘ an@tﬂéafﬂ&{uréi kY&l £ @Vt k@ perabre for 1.5 hours. Then 20.35 ml (16.14g,
rac-

| OX% ﬁ;‘?? 9.)2“% tff\q]gpyﬁ ﬁgélﬁaﬁh%éfagh%{]agﬁ}hgg% 1e?nd thL Te t1%gr arhr&/ture stflrlfrler(fle N 3-y

rac- er whibiant Iﬂerap:e)ratﬂfeAfnrrfortBer(Bhémdl Tht ocaotiphenythye Haf pometihonte 65(0Q etlriaddydr o

-furan- \/ i (o) ri
rac aryi o LRSSty iy A SRUTNS S E RS s st PURES: y
) - pyr i dirgd 2verilNa,SgD aad lesansirated . nhgr aedd proiddes, was purified by flash-chromatography on

rac-er 3@{1{&5%@[ %nﬁrﬂ g&‘ad%nt(g’fﬁ]e girehing r(pfopmmémﬂ hodtae MBENVAMB- (U &ldrayMiRo PYT @
oxy)-_pyrid et hanol ydrochl ori de

raclir PORRE) F@tmr%%wgs %a@e@%?ﬂaa%o'gﬁ\éﬁﬁ%l\l)1%2i(Mo%}opoxy 2-net hyl - pyrid

i n-3-yl)-ethanol dihydrochloride, 35

a0~ €YD AL G AT 003 oI} 01RoRNRRY Rardoligfd uor o- 4- (tetrahydro- fura
n- 2- ylnethoxy) phenyl ] -‘et hanol ydrochl ori de salt

rac-erythro-[1 4 [ (rac)-2- Am no- 2- (3, 4-di chl or o- pheny1l) - 1- hydr ox ethyl] 3
“f 1 uor d BRERGSL] L1 14€ £61) BMeDbiae-amine-t-CiHgwr Sélporphisay)-aggionitrile in 400 ml 37%

2010/ 09468 GRAFRBRHY L2 &4¢ hed3d to 100°C for 20 hours. Then the reaction mixture was

evaporated, the residue taken up in water and again evaporated: rac-amino-(4-chloro-3-fluoro-
20 phenyl)-acetic acid hydrochloride was obtained as light yellow solid: MS (ISP): 202.2 (M+H)".

¢) rac-tert-Butoxycarbonylamino-(4-chloro-3-fluoro-phenyl)-acetic acid

To a suspension of 14.4 g (60 mmol) rac-amino-(4-chloro-3-fluoro-phenyl)-acetic acid
hydrochloride in 192 ml dioxane and 96 ml water were added 120 ml (120 mmol) 1N NaOH.
The mixture was cooled to 0°C, 16.6 g (90 mmol) di-tert.-butyl dicarbonate and 5.04 g (60
25 mmol) sodium bicarbonate added and then stirred at ambient temperature for 20h. The reaction
mixture was concentrated to 50% of initial volume, ethyl acetate added and with 1N potassium
hydrogen sulfate the pH adjusted to 2.5 to 3. The organic phase was separated and the aqueous
extracted twice with ethyl acetate. The combined organic phases were washed with brine, dried
over Na;SO4 and evaporated: 18.2 g rac-tert-butoxycarbonylamino-(4-chloro-3-fluoro-phenyl)-
30 acetic acid as oily residue which crystallized on standing: MS (ISN): 302.2 (M-H)".



rac-erythro-[2- Am no- 2-(3, 4-di chl oro- phenyl)-1-(6-i sopropoxy-4-net hyl -pyrid
i n-3-yl)-ethanol dihydro chloride, rac-erythro-Rrac)-2-Am no-2-(3

, 4- di chl owo-2ptoaneydsp- 1- [ 5- net hyl - 6- (t et rahydro- f uran-3 Pgr@®PPASBYT I di n- 3

-yl] -ethanol dihydro chloride, 5

rac-erythro-[2-Am no- 2- (3, 4-di chl or o- pfikny1) - 1- (5-i sopr opoxy- pyri di n-2-y1) -
et hanol di hydro chl oride, rac-erythro-[2-Am no-2-(3

, 4-di h
B A e e
[2-f1 ud’wb/l4st€13 met hyl -o xetan-3 -yl metho xy)- 10 phenyl] -ethanol,
rac-erythro-[2- Am no- 2- (3, 4-di chl oro-phenyl)-1-(4-tri rrethylsilanyl-phenyl)-

et hanof tr ng{,qB?{AQf @66 %?(Lg 7ﬁ rnrmll) Eac ~terts bu(toxyc?ﬁbon%lan%m (4 Ehloro -3- ﬂuorf %}}enyl)

rac-erythro- g
trifl ugedicageidatre, 146 agl edlgneth’yiﬁv[rzamlzdue nyete @ddede r29-7l3ut13]r| 138 e mymgl) N(ethyl-

rjc Cbefrdlu%ﬁo @rﬁﬂen%j@'q"z? 74 fﬂn{dl}‘rNT@ d@tﬁ@ﬂl@ﬂﬁdro%?lamme hydrogl%l%?(%e and 8. r2(6)  ho

Xy) - ph&£5§ @p}ﬁ)@%olo - GB‘%%}IE%%? 331 ctﬁir%%t islﬁé‘?wlirjl 1tetpa, H@ro%orate

-fl uor QTBSFU) dind-tBe sylddiorp sthir@dty ht] amBieiedchykanirs det B\(amh Tiydreactidromixdase was

;3‘;: i Fe)r Y { \l/%h L aeﬁoa]ng éﬁﬁswilg%!gfsﬁ%qrnglﬁﬁ)sﬁ I‘I‘F(%)f%m nonb 'J;l}e?tﬁ’rg‘cbl QPN A Y1 o
, 4-di chhdwr\@aqhh@wylltl) water] 4nd tdeted:abylér - I]ay-r[@ﬂﬁclﬂoryﬁoﬂuqzr)b nheayl(hetho2@metthydnol |

r acrgr 365111)5 gr%qf tﬁylf‘%ﬂ%gm?c 34 k- th§z h a[spébWiels 1 [ ‘ﬁdﬁ( (L) by efdfFH')ﬁn' 3

-yl o xy hanol , rac-eryt

, 4- d|CWP6§67éKéﬂﬂ&%ﬁﬁHh%&?%ﬁky ethyl] -p heno xy] -2- chloronethyl 2-

nethyl prop an-1-ol hydrochloride, 25 rac-erythro-[2-Am no-2-(3

,4-dichhg&gmgﬂ§@yl)-l- [4- (1, 1-di 0o x0- hexahydro-1-26-thi opyran-4- ylo

Xy) - phenyl ] -ethanol, rac erythro-[ 2- Am no-2-(3 , 4-di chl or o- phenyl ) - 1-

[ 4- (tetrahydro pyran-4-yl metho xy)-p henyl] - ethanol, rac-erythro-[1-(4-

[ 442- Aierb(42ChIgro-3-nefitlomipben o eathaxy=methyldiasbaoyyéh mgtyl] qghl@iwcmd 1451-piyyl

eridi n,le-30 yl)-ethanone, rac-erythro-[2-Amno-2-(3 ,4-dichloro-phenyl)-1-

[4-(2,2,2-trifluoro-etho xy)-p henyl] -ethanol,

rac erythro [ 2- Ami no- 2- (4-chl oro- phenyl)-1-(4- cyclopentyloxy phenyl) - et hano
hifdr 3¢ Facofmée-(4-eborer rasthyl-pheny-arstoputtile cycl opr opyl et ho xy- p

henyl) 2-(3 , 4-dichl oro-phenyl) - et hanol,

r ac- er yjtar gri2- @t%ﬁ&n% (w'%ls4 E’épﬁ&horﬁ%nph@@bﬂ%)o érﬁﬁé%h}'fl%ﬁkﬂl%d@hﬁlmﬁ%ﬁro%& hgnol,

35 rac-erythro-2-A buto xy-p henyl)
, 4-di cwtﬁ%e%%%ﬁ?hw%flﬁélﬁollm ]r@é -yt hr o- 2- Ani no- 2 (3
, 4-di chl oro- phenyl )-1- [4-(3 ,3,3 -trifluoro-propo xy)-phenyl] -ethanol,

r ac- er ) QA Ra AN DIZ ok fne i RpReNEnYA) adid(AaxslPexy! oxy- pheny1) - et hanol,

The title compound rac-Amino-(4-chloro-3-methyl-phenyl)-acetic acid hydrochloride was
20 prepared from rac-amino-(4-chloro-3-methyl-phenyl)-acetonitrile in analogy to intermediate 1b):
MS (ISN): 198.3 (M-H)".

¢) rac-tert-Butoxycarbonylamino-(4-chloro-3-methyl-phenyl)-acetic acid

The title compound was prepared from rac-amino-(4-chloro-3-methyl-phenyl)-acetic acid
hydrochloride in analogy to intermediate 1¢): MS (ISN): 298.1 (M-H)".

25 d) rac-[(4-Chloro-3-methyl-phenyl)-(methoxy-methyl-carbamoyl)-methyl]-carbamic acid tert-
butyl ester

The title compound was prepared from rac-tert-butoxycarbonylamino-(4-chloro-3-methyl-
phenyl)-acetic acid in analogy to intermediate 1d): MS (ISP): 343.2 (M+H)".

Intermediate 3



WO 2010/ 094659PCT/ EP2010/ 051877 - 54-

rac-erythro-[ 2- Am no- 2- ( 3-chl or o- 4- net hyl - phenyl) - 1-[ 4- (t et r ahydr o- pyr an- 4-
yl oxy) - phwoytjo/osedshanol | PCT/EP2010/051877
rac-erythro-[2- Am no- 2- (3-chl or o- 4- net hyl - phenyl) - 1-[ 4- (t et r ahydr o- pyr an- 4-
yl oxy) - phenyl] - ethanol, 5 -72-

rac-eryt hro-2- Am no- 2- (3-chl or o- 4- net hyl - pheny1) - 1- (4-i sopr opoxy- phenyl) - et
hanol, . .

rac- er y et 6 QA R4 8 B Y U S A < BRERAY M P C B o B PR, 4y
| oxy) - pheny1] - et hanol

rac-erythro-2- Am no- 2- (4-chl oro- phenyl )-1-[4-(2-fl uoro-1-fl uoronet hyl - et hox

y) - phenyl.] - 4ethapo 0, _ . i

rac-ery ﬁ%64§é&??ﬁgﬂ%%?iﬂgﬂPJV%FK gﬁ?ngq@[4-(tetrahydro-pyran-4-y|oxy)-phe
nyl] - et hanol

r ac- er yithiar ¢itl2- Apiinpourl- (Wasc hpirerapedo Heary 1 #-chlor@ 2- fetrpdxyraiddhyile binphealpgy 4toy1) -
et hanol, By R4 oF M SN): 182.9 (M-HY
racﬁgrythrofg-gn?%%?§§§ﬁobﬁ%8%%-Sﬁgnyl)-l-(4-pyridin-4-y|-pheny1)-ethanol,
rac-erythro-2- Am no- 2- (4- chl or o- phenyl) - 1- (3' - net hanesul f onyl - bi pheny1-4-y1
) - et hao tgc-ABino-(4-chloro-2-fluoro-phenyl)-acetic acid hydrochloride

rac-eryt hro-2- Am no- 2- (4-chl oro- phenyl) - 1- (4- pyri di n- 3-yl - phenyl) - et hanol

hydr oc ri-ge, s Py i i o
rac- er e G5 SRRPRN 8 REPEL By 1 CHOrRBEgR BT S Bheny
1] - et hanelpgy to intermediate 1b): MS (ISN): 202.4 (M-H)..

rac- eryt hro-2- Am no- 2- (4-chl oro- phenyl) - 1- (4- pyri m di n-5-yl - pheny1) - et hanol
, tortB L o ) TSR

rac-er f{ F%“#Co’-eﬁ’- A%O’%f’ rzb-o(n %l-agi rllrllooﬁoghp{ﬁreony )u-OFZLO-If ]%Le-n (V l':'))-afc Fttljcotrlccl)c-l pyridin-3-yl)-phenyl
] -ethanol, ' ' '

r acl®r ylihar 6itlN- pampgund Anyas o prepaeedc oot oaplaenyori4-ghlpspd?-Glegroephepl)-abeth eagid - 3-

y1] - acel aricHBrid€6h analogy to intermediate 1c): MS (_{SN%: 302.3 (M-H)..
rac-erythro-2-Am no-2-(4-chl oro-phenyl)-1-(2'-fluoro-bi phenyl-4-y1l)-ethanol

r ac- er yb hras-[A4-Aot0- A aroygeaitoepgri-viemy Beaybymarermetplfocqrbarsial geis. grigny 1)
-ethangly/ esrer _

rac-erythro-2- Am no- 2- (4-chl or o- phenyl) - 1- (4-t hi ophen- 3-yl - pheny1l) - et hanol,
rac-er%;hro;Z-Anino-2-(4-ch|oro-phenyl)-l-(3'-neth | - bi phenyl-4-yl)-ethanol
, he title compound was prepared from rac-tert-butoxycarbonylamino-(4-chloro-2-fluoro-

rl acrzsgr hbiiyay-deofidiabid-id ahflo §MooinR b M 1): IMS 3t SPyEIdToxgvbHpheny 1- 4- y1) - et hano
réc-er t hro- 2- Ami no-1- (2' - chl or o- bi pheny1-4-y1)-2-(4-chl oro-phenyl)-et hanol
, ntermediate 4

rac-erythro-2-Am no-1- (3" -chl oro-bi phenyl-4-y1)-2-(4-chl oro-phenyl)-et hanol
, -[(3-Chloro-4-methyl-phenyl)-(methoxy-methyl-carb )-methyl]-carbami id tert-butyl
N A Sy e L A L I SR o e L A S R S
enyl ] - éK4anol ,

rac-erythro-2- Am no- 2- (4- chl or o- phenyl) - 1- (2' - net hyl - bi pheny1-4-y1)-et hanol
' a) rac-Amino-(3-chloro-4-methyl-phenyl)-acetonitrile o
rac-erythro-2- Am no- 2- (4-chl or o- phenyl ) - 1-[ 4- ( 6- net hoxy- pyri di n- 3-y1) - pheny
1] - et hanol , . 30 .

r acztbr yiher bitlo- pempRINg. (was ¢ Rrspatsdp hiory 19-chlorozs-npgthylibesraldeyexip snplkeny e 4-y
1) - et hamedmediate 1a): orange solid.

rac-erythro-2- Am no- 2- (4-chl oro- phenyl)-1-(3'-trifluoronethyl-bi phenyl-4-yl
) - et hanol, , L .

rac-er 3?3 KA ingnt ndi oo ey bpBerpfletsgts ¢aid fedigshiBHER i n- 4- yI - pyri din-3-y1)-e
t hanol,

rac- er yitar e vbbsatd was  freshir & fimo rRA 8RN} (3 leh{dto Pk GhiyNpRenyl - RBRRAM e #f han

ol , : : ' .

r ac- er PRHP8Y 2 iRfRrmgdiste ) colpwtlspsiodidpheny 1) - 1- [ 4- (5- net hanesul fonyl - pyri din
-3-y1)-phenyl] - 35 ethanol,

r aczlsler )% E:&corei?z:%@@u%oﬁ@m%ﬂi—?ﬁblﬁbﬁb—m?%l}yhém{lﬂadeﬁc fakagor o- pyri di n-3-y1) - ph
enyl] - et hanol ,

rac-erythro-2- Am no- 2- (3, 4-di chl or o- pheny1) - 1- (4- pyri di n- 3-yl - pheny1l) - et han
ol ,

rac-eryt hro-2- Am no- 2- (4-chl or o- 3-fl uor o- phenyl)-1-[4-(5-fl uoro-pyridin-3-y
1) - phenyl] - et hanol, WD 2010/ 094659PCT/ EP2010/ 051877 -55-



rac-erythro-[2- Am no- 2- (4-chl oro- phenyl )-1-[4-(tetrahydro-pyran-3-yl oxy) - ph
enyl] - et hanol, 30

rac- eryt wo-2py/odmisno- 2- ( 4- chl or o- phenyl) - 1- (4-i sopr opoxPEpEPaydpssrhanol
hydr ochl ori de,
rac-erythro-[rac-2-Am no-2- (3, 4-di chl 6% pheny1) - 1-[ 2- net hy1- 6- (t et r ahydr o-
furan-3-yloxy)- pyridin-3-yl]-ethanol di hydrochl ori de,

rac er ol Sol T aaga T 08 Zud da dhah! SrosRRRTXkcts Lidnthiiesfhn kst ke o

furan yl ox )
rac- er )hwﬁmh pidam fmﬂlcg—}'(t@ lmeldedhﬂt©ﬂ@~ pHedHN): 298[32(M=éi)hy1 6- (t et rahydro- pyra
n- 4-yl oxy) - pyridin-3-yl]-ethanol di hydrochl oride, WO

2010/ 0946p9P /

Fac- er%? s R e YR P Bnethosu ety carpapguiyetvl]-qurpnic, geidy et o
n- 4- yl %9y estphenyl ] - et hanol hydrochl ori de,

rac-erythro [rac- 2- Am no- 2- (3, 4- di chl or o- phenyl) - 1-[ 6- (t et r ahydr o- furan 3-y

| oxys) - By ‘Eli'tlfl §0r¥n§c]undem nglleg Eyﬁﬁﬁl (%Eé Q. ?ﬁoxﬁarbonﬁlaﬂl $3 chlor(ot4 -met

rac-eryt no- 2- | or.o- pheny etra ydro-
pyr an- 2 9m36)<996110 BRErY |a]1a @gm@ﬂmeﬂﬁ%afsclﬁb (ﬂff waite Lotid

rac-erythro-[2- Am no- 2- (3, 4-di chl oro- phenyl) - 1-[ 4-nmet hyl- 6- (tetrahydro-pyra
N- 4-yl Q¥verineldte §i N- 3- y1] - et hanol di hydrochl ori de,

rac-erythro-[2-Am no- 2- (3, 4-di chl oro- phenyl) - 1-[ 6- (tetrahydro- pyran-4-yl oxy
) - pyridin- 3- 1 - 10 et hanol di hydrochl ori de,

rac- er yedr/ G- walca -1ty arompthyBplhacral) o Wethosr-predny vyrbunpsl mashl krydawid uragid 3- y
| oxy) - Ry ipdiNestery 1] - et hanol dihydro chlori de,

rac-erythro- Rrac) 2- Ami no- 2- (3, 4-di chl oro- phenyl)-1-[ 4-net hyl-6-(tetrahydro
-furan-3-yl oxy ridin-3-yl]-ethanol dihydrochloride, 15
rac(bry¥ﬁ@bAW?ﬂ%ﬁ$ﬁ%ﬂQ‘%@Vﬁmﬂﬂ@ﬁ@dﬂ$wﬁﬁéﬁvTWUTﬂf5 (t et r ahydr o- pyr an- 4- yl oxy
)-pyridin-2-yl]- ethanol dihydro chloride,

rac-er Whlartﬁre[&nﬁmuﬁa WS lp?»elﬂaréﬂ ﬁB{nO?; @ruefbemxt%ﬁruérdn%fﬂgﬁjﬂaﬁéal@eh%@ﬁﬂ RNGEPTPYT @
n- 4-yl oxy) - hanol di hydrochl ori de

rac- er§¥ﬁpﬂﬁﬁ§ Aﬁiﬁ@sﬂi L A78 Mty -0- pheny1) - 1- (6 i sopropoxy- 2-net hyl - pyri d
i n-3-y1)-ethanol 20 dlhydrochlorlde

rac- er)bybl&&Abz%aaﬁr@ﬂ&er <A B RO PIEDNHL b1d Bekbchgsmid- (tet ranydro-fura
n- 2-yl met hoxy) - phenyl ] hanol , "hydrochl ori de sal

rac-erythro-[1-[4- [(rac) 2 Anlno 2- g3 4-di chl or o- henylz hydr oxy- ethgl] 3
- f 1 uor dhshehtExyqompoupd| 3yes- HuenaFcd - BPMhyige8EmIGt3-Heoroxs rifluoromethyFpheny

r acrser V&b Rt 18 i\ alSlry2o (ideAndli b 118Y: MP ISRy 123612 (M=F s.0pr opoxy- 4- met hyl - pyri d
3-y1)-ethanol dihydrochl oride,

rac eryt hro- Rraz) 2- Am no- 2- (3 4- di chl or o- phen 1) [ 5- et hyl1l- 6- (tetrahydro

_ f ur an-BI8A- xS utopsarhomplanurpr (- ehlpanbrmeitp beny hql%flméld

rac-erythro-[2- Am no- 2- (3, 4-di chl or o- phenyl) - 1- (5-i sopropoxy-pyridi n-2-y1) -

et hano 30t Ry AHpBukd Wi fi@pared from rac-amino-(3-fluoro-4-trifluoromethyl-phenyl)-acetic

acid hydrochloride in analogy to the intermediate compound 1¢): MS (ISN): 292.3 (M-CO,)-H)".

d) rac-[(3-Fluoro-4-trifluoromethyl-phenyl)-(methoxy-methyl-carbamoyl)-methyl]-carbamic
20 acid tert-butyl ester

The title compound was prepared from rac-tert-butoxycarbonylamino-(3-fluoro-4-
trifluoromethyl-phenyl)-acetic acid in analogy to intermediate 1d): MS (ISP): 381.1 (M+H)".

Intermediate 7

rac-[(3-Fluoro-4-methyl-phenyl)-(methoxy-methyl-carbamoyl)-methyl]-carbamic acid tert-butyl
25  ester

a) rac-tert-Butoxycarbonylamino-(3-fluoro-4-methyl-phenyl)-acetic acid



WO 2010/ 094659PCT/ EP2010/ 051877 -57-
rac-erythro-[rac-2-Am no-2-(3, 4-di chl oro- phenyl)-1-[4-(tetrahydro-furan-3-y
| oxy) - phewgl2pro/mudsanol , PCT/EP2010/051877
rac-erythro-[2- Am no- 2- (3, 4-di chl or o- phenyl) - 1- hydr oxy- et hyl ] - phenoxy] - 2-ch
| or oret hyl - 2- et hyl - propan-1-01 hydroeé# oride, 5

rac-erythro-[2- Am no- 2- (3, 4-di chl oro- phenyl)-1-[4-(1, 1-di oxo- hexahydr o- 1- 26

- t hi opyfansz4- -phenyl ].- apgl ., . o . a A ) acati
e or iRt Yoo DUGLY b bR RAOky ¢ SHYLP-ERT P I B 41 e
hoxy) - pivdreghlorideirhenaddgy to intermediate 1¢): MS (ISN): 282.0 (M-H)".

rac-erythro-[1-(4-[442- Am no- 2- (3, 4-di chl or o- phenyl) - 1- hydr oxy- et hyl ] - pheno

Xyl - pi pgrigin: ) 3 [ . ) _ _ c aci .

e b ST I3 A2 RS AR ety ertuibcarpapgslypegll-garbppic, asid, it )
bugi

phenyl P8¢ BH#oI |

rac-erythro-[2- Am no- 2- (4- chl or o- phenyl) - 1- (4- cycl opent yl oxy- phenyl) - et hano

1 hydr aghl gy dg d d fi _tert-butoxycarbanylamino-(3-fluoro-4-methyl-

rac-erythr o | 2 ARAYL V4. RBFSS: B30T et e G B 7S ey

)-eth apbgnyl)-acetic acid in analogy to intermediate 1d): MS'(ISP): 327.1 (M+H) .

rac-eryt hro-2- Am no- 2- (3, 4-di chl or o- phenyl) - 1- (4-i sobut oxy- pheny1l) - et hanol,

15 Intermediate 8 .
rac-erythro-2-Am no- 1- (4- sec- but oxy- pheny1) - 2- (3, 4-di chl or o- pheny1) - et hanol

r ac- er yedr/ @-Qhlppa-plerpl) ¢ Brethodi-etstioV-saipasnyhynabyl ke@rdamicadid veat-bevespropoxy) -
phenyl] - et hanol ,

rac-er r =~ Am N2 ( 4 (4 -1Rhe ol,
rac-er??Eﬁ%?%%ﬁﬁ%?ﬁ%?%@?%@@%@E?ﬁ?ﬁ?ﬁ%ﬁﬁf%Péﬁ%%M§%9%ﬁF%{?fg??@a@ﬁ%%9§§?§ﬂ_4_
yl old)) _asﬁelﬁgpilogjétqﬂamm,edlatﬁddi:d\/IS (ISP): 329.1 (M+H) .

rac-erythro-[2- Am no- 2- ( 3-chl or o- 4- net hyl - phenyl) - 1-[ 4- (t et r ahydr o- pyr an- 4-
yl oxy) 1Rt méh]ate 8t hanol , or pharnmaceutically active salts or esters
thereof. One further enbodi ment of the invention are conpounds sel ected
fromthe group of

[ a- er yunt 6-4-Paciiaonhendl-bugson-pbnk o banehyreytl-qbarsicayid 6erued sy dr o-
furan-3-yloxy)- 25 pyridin-3-yl]-ethanol di hydrochloride, (1R 2S or 1S ,2R)-
[ 2- Am R 263 coftipBhfd WU OpiPSRY | ot rak dert bRl FENESRRYHEN3 A- M iortYphicRYENY! ]

- ethanol, ] ]

r ac- er WeHKAGDIARINEY %0 {termediath] B WSSy 3§31 (VB .uor o- 4- ( 3- net hyl - oxet an
- 3-yl met hoxy) - phenyl ] -ethanol, 30

racr£r hivrfic e dip no- 2- (3, 4-di chl oro- phenyl) - 1-[ 2-f | uor o- 4- (t et rahydro- pyra
n- 4-yl oxy) - phenyl]-ethanol hydrochl ori de,
rac-erythro-[rac-Z-Anino-2-(3,4-dich|oro-pheny;}-l-[Z-fIuoro-4-(tetrahydro-
f ur an- 3as{ @grhaxyphefiytqareaabbo(4-wifdo oartbrindenyl)-methyl[-carbamic - acid tert-butyl
rac-er yipro-[ 2- Am no- 2- (3, 4-di chl or o- phenyl) - 1-[ 2- net hyl - 6- (t et rahydr o- pyra
n-4-yl oxy)- 35 pyridin-3-yl]-ethanol di hydrochl ori de,

The title compound was prepared from rac-tert-butoxycarbonylamino-(4-trifluoromethyl-
phenyl)-acetic acid in analogy to intermediate 1d): MS (ISP): 363.4 (M+H)".

20 Intermediate 12
3-(4-Bromo-2-methyl-phenyl)-5-fluoro-pyridine

The title compound was prepared from 5-bromo-2-iodotoluene and 5-fluoropyridine-3-boronic
acid in analogy to Example 1b): MS (ISP): 265.8 and 267.9 (M+H)".

Intermediate 13

25  rac-3-Bromo-2-methyl-6-(tetrahydro-furan-3-yloxy)-pyridine



WO 2010/ 094659PCT/ EP2010/ 051877 - 58-

rac-erythro-[2- Am no- 2- (3, 4-di chl oro- phenyl)-1-[ 3-fl uoro-4-(tetrahydro-pyra
n- 4- yl oxyweo 2ptoeneydsp- et hanol hydrochl ori de, PCT/EP2010/051877
rac-erythro-[2- Am no- 2- (3, 4-di chl or o- phenyl) 1-[4- (tetrahydro-pyran-4-yl oxy
) - phenyl ] - et hanol , 75~

rac-erythro-[rac- 2 Am no- 2- (3, 4-di chl or o- phenyl) -1-[ 4-(tetrahydro-furan-3-y

| oxy) - n n
- or iy oo RS, e, B Sy b B R o 2o
| or orrethbrsﬁltoxz tetméwﬁsolﬁn]@n@pa@rlpgy tol Extagngpteodeh] @mu:tl@ss solid.

rac-erythro-2- Am no- 2- (4-chl or o- phenyl ) -1-[ 4- (t et rahydro- pyran-4-yl oxy) - phe

nyl] - et

rac-ergpﬁggkfyg% % Am no- 2- (3, 4-di chl oro- phenyl)-1-[ 6-(tetrahydro-furan-3-y
| oxy) - pyridin-3-yl]- 10 ethanol dihydrochl oride,

r ac- er yuhroa4{Bromm Wu@o(Benexdi-edtlddy dropfveary 1) - 1- [ 4- (1, 1- di oxo- hexahydr o- 1- 26
-t hi opyran-4- vyl oxy) - phenyl] ethanol

rac- 5er3‘11‘ HAr Qyefe2- é%%{)gﬁn%] th g pelﬁior 18“"4”15’1%311 13 hﬁgl%fgéﬁolu%ﬁ’ fad 3 aLaRRydr o-

pyr an- onx ) - Ochl ori

rac- eryﬂhm0¢wﬁﬂﬁnmn@w2¥§30Jhﬂm@hl OMBHERY 260 and 2620t hy | - 6- (t et r ahydr o- pyra
n-4-yl oxy)- pyridin-3-yl]-ethanol di hydrochl ori de, or pharnaceutically
active jjphhRafte §5t €rs thereof. One further enbodi nent of the invention
is a process tor preparing a conpound of fornula | as defined in any of the
enbodi nents whi ch process conprises: 20 deprotecting a conpound of formula
XXXV t G-Brovenpowd-of (tdiorhpditoap)ran-dndeei-pyilineR2, R3, R4, R5, R6, R7, R8, n,
X and Y are as defined in any of the enbodi nents, and Wis BOC, Fnoc, Cbz,

Lri f1UahaaGe Yo By 06 ol T5n + W0 ZOAAE% gb%%/y@%w’ g Rhi it

One fur i'nventron 1s ned 1n -any of
theﬂbnﬁ%ﬂpﬂﬁhﬂﬂﬂﬂ@ﬂmd&B”@§bannéﬁ%6aﬁémub$Somthe further enbodlnent of the
invention is a conmpound as defined in any of the enbodinents for use for
the tr ae=Tplen revention of a disorder or condition nmediated by the 5
egC|ngﬁtran§5§§%@ 1, or that can be treated via inhibition of the glycine

transporter 1.
4-(4-Bromo-2-fluoro-phenoxy)-tetrahydro-pyran

The title compound was prepared from 4-bromo-2-fluorophenol and tetrahydro-4H-pyran-4-ol in
analogy to Example 9¢): MS (EI): 274 and 276 M.

15 Intermediate 17
rac-5-Bromo-2-(tetrahydro-furan-3-yloxy)-pyridine

The title compound was prepared from 5-bromo-2-hydroxypyridine and rac-3-hydroxy-

tetrahydrofuran in analogy to Example 9c¢): colourless solid.
Intermediate 18
20 4-(4-Bromo-2,6-difluoro-phenoxy)-tetrahydro-pyran

The title compound was prepared from 4-bromo-2,6-difluorophenol and tetrahydro-4H-pyran-4-
ol in analogy to Example 9¢): MS (EI): 292 and 294 M.

Intermediate 19

5-Bromo-4-methyl-2-(tetrahydro-pyran-4-yloxy)-pyridine



One further enbodi nent of the invention is a conmpound as defined in any of
t he enbodi nents for use for the treatnent of psychoses, dysfunction in
menory armol2eswadiesg, schi zophreni a, denentia, attenti onPd®fEPeéw/08is3Dr der s
or Al zheinmer's disease. 100ne further enbodi ment of the inventionis a

medi canent, conprising a conpound as défi ned in any of the enbodi nents.

One further enbodi ment of the invention is a pharnmaceutical conposition
conpri - e K of,_ b 5. as, an ]
mgr ec R SHRRUATH 88 o R R B B AR S Bl
subst ardepyr2sond if analegy todimsowla®nt cadéurdseselvent i on is a phar maceuti cal
conposition, conprising a conpound as defined in any of the enbodi nents for
the tr . revention of a disorder or condition nediated by the
g|ycingﬂF$§%§B@§F§r 1, or that can be treated via inhibition of the glycine
transporter 1. One further enbodi nent of the invention is a pharmaceuti cal
conposiitBomo-gerpruhgiragyeu2dybeppmurntnas defined in any of the enbodi nents
for the treatnment of psychoses, dysfunction in nmenory and | earning,
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medi canent for the treatnent or prevention of a disorder 25 or condition
medi at ycine transporter 1, or that can be treated via
inhibi?ﬂggxgbﬂﬁﬁgiglycine transporter 1. One further enbodi nent of the
invention is the use of a conpound as defined in any of the enbodi nents for
t he mamad-deireme-Bitemahpddi-Hanedtyloxgy-pyhdiner eat ment of psychoses, dysfunction
in menory and | earning, schizophrenia, denentia, attention deficit
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enbodi ments for the treatnent of psychoses, dysfunction in nmenory and
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admmistering a conpound as defined in any of the enbodinents to a nanmal ,
particularly to a human bei ng. Wil e the present invention has been
descr i Bebromia-b (reetibydeoperdned-vheyspediifd ¢ enbodi nents thereof, it should be
understood by those skilled in the art that various changes may be nade and
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4H-pyran-4-ol in analogy to Example 9c¢): colourless solid.

Intermediate 25

3-Bromo-6-isopropoxy-2-methyl-pyridine



11111V 25 Schene 1: Preparation of Winreb-type amdes IV (Internedi ates
1-11) WO 2010/ 094659PCT/ EP2010/ 051877 -61- methanol, in presence of

t et rai sopwopylo/udshot i t anate fol l owed by treatment of tReTiEFR@OMEBTAtE W th
a cyani de derivative, preferred is trinethylsilyl cyanide. The am no
nitrile (Il) is hydrolyzed by heating-f6 reflux a solution of the starting
material in conc. mneral acid, preferred is conc. hydrochloric acid, to
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Schene 2: Preparation of diaryl derivatives VII (Internediate 12) The
D aryl ' ' (VIl) have been prepared by Suzuki type reactions

foll owlﬁgerrlﬁlﬁgicd%g?es 10 known in the art. ,R13 HO ,-, [D5u-R13 5r1( (
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rac-2-(4-Bromo-3-fluoro-phenoxymethyl)-tetrahydro-furan

5 The title compound was prepared from 4-bromo-3-fluorophenol and rac-2-hydroxymethyl-
tetrahydrofuran in analogy to Example 9¢): MS (EI): 274 and 276 M.

Intermediate 27
rac-2-(4-Bromo-3-fluoro-phenoxymethyl)-oxetane

The title compound was prepared from 4-bromo-3-fluorophenol and rac-2-hydroxymethyl-
10 oxetane in analogy to Example 9¢): MS (EI): 260 and 262 M.

Intermediate 28
5-Bromo-2-isopropoxy-4-methyl-pyridine

The title compound was prepared from 5-bromo-2-hydroxy-4-methylpyridine and isopropanol in

analogy to Example 9c¢): colourless liquid.
15 Intermediate 29
rac-5-Bromo-3-methyl-2-(tetrahydro-furan-3-yloxy)-pyridine

The title compound was prepared from 5-bromo-2-hydroxy-4-methylpyridine and rac-3-
hydroxymethyl-tetrahydrofuran in analogy to Example 9c¢): colourless solid.

Intermediate 30
20  2-Bromo-5-isopropoxy-pyridine

The title compound was prepared from 2-bromo-5-hydroxypyridine and isopropanol in analogy
to Example 9¢): MS (EI): 215 and 217 M.

Intermediate 31

4-(4-Bromo-3-fluoro-phenoxy)-tetrahydro-pyran



Br)-/ VIITVITITX R13= | ower al kyl Schene 3: Preparation of

al koxy(het)arenes | X (Internedi ates 13-32) The al koxy(het)arenes (I1X) are
pr epar ed W9 2a10M98eanobu type reaction fol |l owi ng proceduPes/Eraawsisn7 t he
art. WO 2010/ 094659PCT/ EP2010/ 051877 -62- OMe3Si C) XX OH XI'll Scheme
4: Preparation of amino alcohols XIII -Vt ernmedi ate 33 The ami no al cohol s
(XI'11) where prepared by cyanosilation of the aldehyde (X) foll owed by
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. analogy to Example 9¢): MS (EI): 274 and 276 M.

Intermediate 32
3-(4-Bromo-3-fluoro-phenoxymethyl)-3-methyl-oxetane

5 The title compound was prepared from 4-bromo-3-fluorophenol and (3-methyl-oxetan-3-yl)-
methanol in analogy to Example 9¢): MS (EI): 274 and 276 M.

Intermediate 33
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-iodo-phenyl)-ethanol

A mixture of 4-iodo-benzaldehyde (4.64g), trimethylsilyl cyanide (2.9 ml, 1.1 eq) and zinc

10  iodide (5 mg, 0.1%) was stirred at room temperature for 30 minutes (exothermic reaction). The
reaction mixture was then diluted in THF (40 ml) and a 1 M solution of 4-chlorophenyl-
magnesium bromide in diethyl ether (40 ml, 2 eq) was then slowly added to the reaction mixture
which was then stirred for another 3 hours at room temperature. The reaction mixture was then
cooled down to -78°C, methanol (40 ml) was added followed by sodium borohydride (1.57 g, 2

15 eq) over 5 minutes. The reaction mixture was then allowed to warm up to room temperature over
4 hours and stirred at room temperature overnight. After such time, a solution of 60 ml of HCI
(3M) was added and the reaction mixture was stirred for 2 hours at room temperature. The
reaction mixture was then diluted with diethyl ether and the aqueous phase was washed twice
with diethyl ether. All the organic extracts were then once more extracted with water and the

20 combined aqueous phases were then neutralized using NaOH (3N) and then basified using a 10%
NaHCO3 solution. Finally, the aqueous solution was extracted several times with ethyl acetate
and the combined organic extracts were dried over Na,SOy, filtered and concentrated in vacuo.
After a couple of rounds of recrystallisation from ethyl acetate and trituration with di-isopropyl
ether, the title compound could be isolated as a white solid (7.47g, 12.6%).

25 Intermediate 34
1-Bromo-2-fluoro-4-(2,2,3,3, 3-pentafluoro-propoxy)-benzene

The title compound was prepared from 4-bromo-3-fluorophenol and 2,2,3,3,3,-pentafluoropropyl
triflate with potassium carbonate in acetone at ambient temperature for 18 hours. Kugelrohr

distillation provided a colourless oil, b.p. 105-110°C/12 mbar.

30 Intermediate 35



FX + F//13 O0K2CO3, acetone / SR F// (:)" Ort, 20hBr XVXVI R13 is

| oner al kyl, optionally substituted by hal ogen, hydroxyl, cycloal kyl,

het er ocycwol2p10icowese al kyl or | ower al kyl substituted byPhalEPgEn/061877
hydroxyl . Schenme 5: Preparation of fluorinated al koxyarenes XV
(I'nternedi at es 34-35) Al koxy-arene39{ XVl ) derived fromfluorinated

al cohol s are prepared by condensation of the 10 correspondi ng phenol (XIV)
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in a solvent |ike acetone. The procedure is well docunented in the art.
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colourless liquid, b.p. 110-130°C/11 mbar.
5 Preparation of Examples

Example 1

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3-fluoro-3'-methanesulfonyl-biphenyl-4-yl)-

ethanol trifluoroacetate

e

HO F

NH,OH F

10 @) rac-[2-(4-Bromo-2-fluoro-phenyl)-1-(3,4-dichloro-phenyl)-2-oxo-ethyl]-carbamic acid tert-
butyl ester

To a stirred solution of 1.75 g (5.78 mmol) 1-bromo-3-fluoro-4-iodo-benzene in 12 ml dry
tetrahydrofuran were added at -78°C 3.61 ml (5.78 mmol) of a 1.6M butyl lithium solution in
hexanes. After 1h 0.600 g (1.65 mmol) rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-

15 methyl]-carbamic acid tert-butyl ester (Intermediate 9) were added and stirred at -78°C fur
further 4h. Then the reaction mixture was quenched by addition of saturated aqueous ammonium
chloride solution, warmed to ambient temperature and extracted with ethyl acetate. The
combined extracts were washed with brine, dried over Na,SQ,, filtered and evaporated. The
crude product was purified by flash-chromatography over silica gel with a heptane/AcOEt

20 gradient starting with pure heptane: rac-[2-(4-bromo-2-fluoro-phenyl)-1-(3,4-dichloro-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester was obtained as a colourless viscous oil: MS (ISP):
476.0 and 477.9 (M+H)".

b) rac-[1-(3,4-Dichloro-phenyl)-2-(3-fluoro-3'"-methanesulfonyl-biphenyl-4-yl)-2-oxo-ethyl]-

carbamic acid tert-butyl ester



N-protected am no ketone (XVII). This is either reduced wwth e.g. sodium
borohydride in nmethanol at anbient tenperature to the racemc erythro

N- pr ot ectwo 2arma2a6sal cohol (X1 X) which 10 is deprotect ed PUNEPROIQOFBTT
conditions, usually with trifluoroacetic acid in dichloronethane or
hydrogen chloride in 1,4-di oxane at 0G0 anbi ent tenperature to the final
conpound (XX), or the ketone (XVI1) is deprotect ed to the am no ketone
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product ( cti1.on_sequence applies procedures known in_the art.
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in a Suzuki type reaction to the biaryl conpound (XIX) which is then
deprotected to the final conpou erpgv or the N-protected am no-al cohol
(XOH) i depr 68Eetddodhd3 hdichsenrtieniy- &liﬂa@rﬂa?wet@ﬁﬁeﬁdfwééwéw AUDA- i s
subj ecgrdcf ety BUZbhmicyRRl RFYhaflieRr provi ding the final product (XX). 10
Secondl y t he depr ot ectl on of the N-protected am no-ketone (XXI) leads to

t he am_no- ket one isolated as its hydrochl oride or trifluoroacetate,

whi ch 19 s%.b,S%letl% 106 é7§ufﬂﬂ<| Qype uerl) i 631 la@efl-fighlogp-ghenyl)-2-(3-fluoro-3'-
bi ar y| nadthdiesifint gnelphé%}lm;\l) ‘whixehethy]-taduerd toidt herfbngl psedudh (XX)ml
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Whl ch etitrbeat alslbteedtﬂnq:(éretturetfbe IN-The reaction was quenched by addition of 10 ml water
The precipitate was filtered, washed with water, pentane and dried: rac-erythro-[1-(3,4-dichloro-

phenyl)-2-(3-fluoro-3'-methanesulfonyl-biphenyl-4-yl)-2-hydroxy-ethyl]-carbamic  acid  tert-
butyl ester was obtained as colourless powder: MS (ISP): 554.4 (M+H)" and 571.5 (M+NH,)"
20 (100%).

d) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3-fluoro-3'-methanesulfonyl-biphenyl-4-yl)-

ethanol trifluoroacetate

To a solution of 97 mg (0.175 mmol) rac-erythro-[1-(3,4-dichloro-phenyl)-2-(3-fluoro-3'-
methanesulfonyl-biphenyl-4-yl)-2-hydroxy-cthyl]-carbamic acid tert-butyl ester in 3 ml

25 dichloromethane were added 1.40 g (12.25 mmol) trifluoroacetic acid and the mixture stirred at
ambient temperature for 1h. The reaction mixture was evaporated under reduced pressure and
triturated in diethyl ether. The precipitate was filtered and dried. rac-erythro-[2-Amino-2-(3,4-
dichloro-phenyl)-1-(3-fluoro-3'-methanesulfonyl-biphenyl-4-yl)-ethanol  trifluoroacetate  was
obtained as colourless powder: MS (ISP): 454.0 and 456.0 (M+H)".

30 Example 2

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-2-methyl-phenyl] |-
ethanol dihydrochloride



15 protected am no-al cohol (XIX) which also is obtained via the first route
or is deprotected to the biaryl-am no-ketone (XVII1I1) which also is obtained
via the swoant/measve. Deprotection or reduction of theseCrmresmwpdisat es (Xl X
or XVIl11) finally leads to the target conpound (XX). XXVXXVI OHO XXXVI

R4 is -0-R13 (as defined in schene 5) -8thene 8: Preparation of

Al koxy(het)aryl derivatives Reaction of the Weinreb type amde (1V) with an
O-silyl protected 1-hal o(het)aryl phenol with Nyl lithiumin THF
foll ow ng described procedure yields the O-silfylated N-protected am no- 5
aryl -ketone (XXV) which i@ selgcti Jwi th tetrabutyl anmoni um
fluoride in tetrahydrofuran I Y*WhiEh is treated with an

al cohol under M tsunobu type
ether (XVIl). The am no- alcoho¥s
sequences al ready di scussed. XXX Bpeme 90 Preparation of tertiary

al cohol s and N-al kyl at ed anino-alchb-‘s The tertiary alcohols (XXVII1) are
obtai ned by reaction of the N-protécted am no-ketone (XVI1) with a | ow

al kyl - magnesi um chl ori de, |ow al kyl - magnesi um brom de or | ow

al kyl - rm%@sﬁzqmbﬁomgnﬁ-ﬂ@m‘wpﬁ@M)%W-gicwrmph@iﬂp%mem?gmbw@s &A@l N
the art,. ZEQrotection | eads to the final product (XXVII1). Reduction of the
N- pr ot 486 i no- ket one (XVI1) with sodi um borohydride in nethanol at

anbi ent tenperature |eads to the N-protected am no-al cohol (XIX). In the
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addition of an

b) rac-[1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-2-methyl-phenyl]-2-oxo-ethyl]-

carbamic acid tert-butyl ester

The title compound was prepared from rac-[2-(4-bromo-2-methyl-phenyl)-1-(3,4-dichloro-
10 phenyl)-2-oxo-cthyl]-carbamic acid tert-butyl ester and 5-fluoropyridine-3-boronic acid in
analogy to Example 1b): MS (ISP): 489.1 and 491.2 (M+H)".

c) rac-erythro-[(1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-2-methyl-phenyl]-2-
hydroxy-ethyl)-carbamic acid tert-butyl ester

The title compound was prepared from rac-[ 1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-
15  2-methyl-phenyl]-2-oxo-ethyl}-carbamic acid tert-butyl ester in analogy to Example 1c): MS
(ISP): 491.2 and 493.1 (M+H)".

d) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- I-[4-(5-fluoro-pyridin-3-yl)-2-methyl-
phenyl] J-ethanol dihydrochloride

The title compound was prepared from rac-erythro-[(1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-

20 pyridin-3-yl)-2-methyl-phenyl]-2-hydroxy-ethyl)-carbamic acid tert-butyl ester in analogy to
Example 1d) but with 4N HCl/dioxane solution in dioxane at ambient temperature for 16h: MS
(ISP): 391.0 and 392.9 (M+H)".

Example 3

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- 1-[4-(5-fluoro-pyridin-3-yl)-3-methoxy-phenyl]-
25  ethanol dihydrochloride



WO 2010/ 094659PCT/ EP2010/ 051877 -68- al kyl ati on agent |ike |ow al kyl
hal i de, preferred is nethyl iodide or ethyl iodide. The N-al kyl ated

pr ot ect edwprotumwics XXX) is treated with hydrogen chl ori #eTinr2omeiobhsnpl at
anbient to reflux tenperature, preferred is 50C, for 2 to 24 hours,
preferred are 20 hours, which provides8the Nal kyl at ed am no-al cohol s
(XXXEF) . XXETEXXXE T XXX 1 5XXXIV Schene 10: Preparation of the

am no- al koxy conpounds Treatment of the N-protedgied am no al cohol (XCH)
with a strong base, e.g. sodiumhydride, and affi” ylating agent |ike |ow
al kyl halide, preferred ase nethyl iodide, in an inert

sol vent |ike tetrahydrofura protéct el al koxy-am ne ( XCOCH)
whi ch then can be 10 further e final am no-al koxy conpound
(XXXI'V). WD 2010/ 094659R (rac,

erythro) (1S, 2R) (1R, 2S) Schene 11:
m xtures by chromatography on chir tatlonary phase: possible at
different steps in the synthesis Separatlon of the racem c m xtures was
performed by chromatography on a chiral stationary 5 phase, e.g. on a

Chi r al Qﬁﬂm(QDZ O1-Beokd 31t paxky-on gIp] IO, divh o Fo - plter@l) Ll dito - eivpatiBaln e wkitihedrhe
statio hase |i ke a hydrocarbon as pentanes, hexanes or heptanes m xed
with a V m/§ f'cohol

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
5 methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 2-bromo-5-iodoanisole in analogy to
Example 1a): MS (ISN): 488.1 (M-H)".

b)  rac-[1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-3-methoxy-phenyl]-2-oxo-ethyl]-

carbamic acid tert-butyl ester

The title compound was prepared from rac-[2-(4-bromo-3-methoxy-phenyl)-1-(3,4-dichloro-
10  phenyl)-2-oxo-cthyl]-carbamic acid tert-butyl ester and 5-fluoropyridine-3-boronic acid in
analogy to Example 1b): MS (ISN): 503.0 (M-H) and 429.0 1 (M-tBuOH)-H)".

c) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-3-methoxy-phenyl]-2-
hydroxy-ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[ 1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-
15  3-methoxy-phenyl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1¢): MS
(ISP): 507.2 and 509.2 (M+H)".

d)  rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-3-methoxy -
phenyl]-ethanol dihydrochloride

The title compound was prepared from rac-erythro-[(1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-
20 pyridin-3-yl)-2-methyl-phenyl]-2-hydroxy-ethyl)-carbamic acid tert-butyl ester in analogy to
Example 2d): MS (ISP): 407.1 and 409.1 (M+H)".

Example 4

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- 1-[4-(5-fluoro-pyridin-3-yl)-2-methoxy-phenyl]-
ethanol dihydrochloride



as et hanol, n-propanol or isopropanol, preferred are heptane/isopropanol or
hept ane/ et hanol m xtures. It wll be appreciated that the conpounds of
general fwormiookesdn this invention nay be 10 derivati sedTar26m006ts7onal
groups to provide derivatives which are capabl e of conversion back to the
parent conpound in vivo. WD 2010/ 09468%PCT/ EP2010/ 051877 -70- Experi nenta
Part Preparation of Internediates Internediate 1 rac-[ (4- Chl oro- 3-

uor o- phenyl ) - (met hoxy- net hyl - car banmoyl ) - net hyl -carbam c acid tert-butyl
5 ester a) rac-Anino-(4-chloro-3- uoro-phenyl )Facatonitrile To a solution
of 25.0 g (158 mml ) 4-chtro-: zal d glin 130 m nethanol and
175 m met hanol saturated w 54F9 ml (52.7 g, 185
nmol ) tetrai sopropyl orthoti i xture stirred at anbi ent
tenperature for 1.5 hour sCl ; ) 6. 14g, 10 163 nmmol)
trimethylsilyl cyanide were added M g and the resulting mxture
stirred at anbient tenperature fof further\2 hours. The reaction m xture
was poured onto 1500 m iced watérlHand extracted with ethyl acetate. The
conbi ned organi c phases were washed with brine, dried over Na2SO4 and
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r ac- Amibmgd esterchl or o- 3-fl uoro- 15 phenyl) acetonitrile was obtained as
orange oil: M5 (ISN): 183.2 (AAFD b) rac- Am no- (4-chl oro- 3-

uor o- p
o amima ¢ BAPRbE 85 Pt 3R o S bt i dn Ay her
hy drooc mhashylg-carbimionsd @byl ¢s©er1(1m¢rmedrat¢2 0) molif-dromidrd noddre-meshetyi-bamzene
m Xt ur t gﬁ@ﬂ a evapor at ed:
rac- an?%%ﬁﬁiﬁgﬁﬁ%%o %Pugggﬁggkqgﬁoxyl) agg%?%)@@?ﬁﬁﬁgg??cgﬁg??he was
obt ai ned as |i ght yellom/solld Ms (I SP): 202.2 éNHFDt C)
rac-t ey - Bu¢ok 363’&4%@1;1@@@%%@ [c%(%ﬂ@r@pyudm&p enyeioacphang!/akvxb-aiGylk
suspen%hg@nggaégt5¢gu5@9ggnnl) rac-am no- (4-chl oro-3-fl uoro-phenyl)-acetic
acid hydrochloride in"192 di oxane and 96 ml water mere added 120 ml (120
nmol ) 1N NaCH The m xture mas cooled to 0C, 16.6 (90 3
di - t er tLhetittoygoranosad pisaprepapd r&:-I34(4gbrpmg-2-methoxy-phenyl)-1-(3,4-dichloro-phenyl)-

10  2-oxo-cthyl]-carbamic acid tert-butyl ester and 5-fluoropyridine-3-boronic acid in analogy to

Example 1b): MS (ISP): 507.4 (M+H)" (100%) and 522.7 (M+NH,)".

c) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-2-methoxy-phenyl]-2-
hydroxy-ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[ 1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-
15 2-methoxy-phenyl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1¢): MS
(ISP): 507.2 and 509.2 (M+H)".

d)  rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-2-methoxy -
phenyl]-ethanol dihydrochloride

The title compound was prepared from rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-
20 pyridin-3-yl)-2-methoxy-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 2d): MS (ISP): 407.1 and 409.0 (M+H)".

Example §

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-methanesulfonyl-biphenyl-3-yl)-ethanol

trifluoroacetate



25 mmol ) sodi um bi carbonate added and then stirred at anbi ent tenperature
for 20h. The reaction m xture was concentrated to 50% of initial volune,

et hyl acevetelmddesd and with 1N pot assi um hydrogen sul f Ce/ErPh@opHsatj ust ed
to 2.5 to 3. The organi c phase was separated and the aqueous extracted
twice with ethyl acetate. The conbi ned8érgani c phases were washed with
brine, dried over Na2504 and evaporated: 18.2 ¢

rac-tert-but oxycar bonyl agn | uor o- phenyl)- 30 acetic acid as
oily residue which crystall . M5 (K%N) 302.2 (MH-. WO
2010/ 094659PCT/ EP2010/ 0518 2%
uor o- phenyl ) - ( met hoxy- métlhy ATTDY
ester To a solution of 6.00 g (19Nﬁ6 1)
rac-tert-but oxycarbonyl am no- ( 4- chI8ro 3- f#uoro-phenyl) acetic acid in 146
m di met hyl f or mani de were added 20. 71 n1F 18. 6 |) N-ethyl- 5

dii sopropylamne, 2.07 g (20.75 mmol) N, ﬁC | hydr oxyl am ne
hydrochl ori de and 8.26 g (24.70 mmol)

0- (1H benzotriazol -1-y1)-N,N, N , N -tetranetH?Iuronlunltetrafluoroborate
(TBTU) and the solution stirred at ambi ent tenperature for 30 mn. The

e AL O T

dried: 5.18 g rac-[(4-chloro-3-fluoro-phenyl)-(nmethoxy-nethyl- 10
car banoyhe)titlkrepmpbjind wrbprepercd diodn tagt[{ 3, hdiohlore phenylpémetbdgumictyé-cabhindyl) VS

| SP t
Eac i Cﬁ}(lﬁf%twrﬁﬁ??e act! ferts 4[13}3;11:'6'3 QE‘)%%%&E g'lgpen%%ﬁ&)ﬁ@bégr gﬁ%y I]%I% 13 analogy to
e barkramals 1 M 15k J40.EWaH) 15103553 (M-Bod) ) (100%).
rac- Am no- (4- chl or o- 3- nethyl phenyl)-acetonitrile The title conpound was

preparq,gl frpdyﬂr(;?;m @zé?alo%r}ﬁzteﬂ)y % 299”1?191‘149#&%?&&1 Ibi ﬁ}loﬂyl) tZOO)Jorktt%J’l]r&?r'b%z?c ,

| a): (1 SN) rac- Am no- I"or 0- 3-net hyl - phenyl ) - aceti c
aci d h%@WU@ﬁﬂ@@f@@”’ The t|tIe conpound

rac- Am no- (4-chl or o- 3- et hyl - phenyl) -acetic acid hydrochl ori de was 20

prepar %eftftﬁ%h%uﬁdmv@@pfe?oafemf{?ﬁrﬁT&' %hmﬂonm:m%b 1agEd-aRhlor pRery 2030y

to |nter di at e

rac-t ert ‘E%@W’&lér%%}@é&’i‘ﬁ’é Bl carﬂdo?@%‘hwlmlpﬁlﬁ@ﬂwlj)m&c%‘{lii cna@alpeyht

titie Exapunib)wWeEs @SEpased ((MeRH,)’, MS (ISN): 532.2 (M-H)

rac-am no- ( 4- chloro 3-net hyl - phenyl) acetic acid hydrochloride in anal ogy

to |nterned|at

Fac [ (4 oyl ﬁéﬁﬁ Ezr{@r Wﬁen(ﬁé%ﬁ%x@n%{%yw%ﬁm [kt lretvl-

-carbamuﬂnmacdaUe@#bug&bwester The title conpound was prepared from

rac-tert- butoxycarbonylanino (4-chl oro- 3- et hyl phenyl) -acetic acid in

ggilo;)géf wnt el red! %} Y%%slld a'%/% (frosp)rac ’[2'14%3 2 d CI}{ITOH% phenyrB 5 (grE met%anesulfor}/}\gl)-
blphenyl 3-yl)-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1c): MS (ISP):

15 553.1 and 555.2 (M+NH,) .

cabbam c acid tertbutyl

d) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-methanesulfonyl-biphenyl-3-yl)-ethanol

trifluoroacetate

The title compound was prepared from rac-erythro-[1-(3,4-Dichloro-phenyl)-2-hydroxy-2-(3'-
methanesulfonyl-biphenyl-3-yl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1d):
20 MS (ISP): 436.1 and 438.0 (M+H)".

Example 6

(IR,2S or 1S,2R)-2-Amino-2-(3,4-dichloro-phenyl)-1-(3-fluoro-3'-methanesulfonyl-biphenyl-4-
yl)-ethanol hydrochloride



-72- rac-[(4-Chloro-2- uoro-phenyl)-(nmethoxy-nethyl-carbanoyl)-nmethyl 1
-carbamc acid tert-butyl ester a) rac-Am no-(4-chloro-2-

uor o- phernyD200®8E@i tril e The title conpound was pr @parEPA0O6YST7

4-chl oro- 2-fl uor o- benzal dehyde in analogy to 5 internediate la): M (ISN):
182.9 (MH-. b) rac-Am no- (4-chl or o- 285-uor o- phenyl )-acetic acid

hydr ochl oride The title conpound was prepared from

rac- am no- (4-chl oro-2-fC -henyl cetonitrile in analogy to
internediate | b): I\/S(ISN) *ﬁ) F o)

rac-tert- But oxycar bonyl Q- LA h Q- 2% uoro-pheeyl)-acetic acid 10 The
title conpound was prepared from

rac-am no- (4-chl oro- 2-f | uor o- phenhH),- asetix
tointernediate Ic): M5 (ISN): éﬁ_ﬁ 3 (MH)-
uor o- phenyl ) - (nmet hoxy- net hyl - ca noyl ) - nethy
ester The title conpound was prepared from

rac-tert-but oxycarbonyl am no- (4-chl oro-2-fl uorol5 phenyl)-acetic acid in
anal ogy)t o i nterfe8PPat-é-(3ed)Dickisré-p&Ryi)- 3457 18o1oM Hyctharesulfmyk bipaere/[-4-yl)-2-

rac- | (il IFb M {989 %hﬁr&éﬁé}xyﬁﬁmﬂnﬁﬁﬂQ@(}’Pﬂb)cﬁ?%l}%'enﬁ)-z-(3-

- b d
" ac. Aﬁmén? 3Lk ersulomtr Tyl Oy sy sl raréants aidter-bind atpound as

prepared from 4-chl or o- 3- net hyl - benzal dehyde in anal ogy to internedi ate

| a) :5 Or@ROGS Cb'okﬂoouf?&s "w%?e AVt iRsd( %Caﬁ%gto?ragﬁfch% alPRRY D TACEL - REY H4-

hydrochl oride T npound S prepare
r ac- anidlqre-nbrNg)-d=(4- ﬂ?@fw rmgthangpufond dirfisny -4-vB-3-Rydipay-edylltcgrbamic acid
i nt er neeh-BhQ1 kipr o @l CuFlR$ OIS @bluthn Whh Gluent heptane/lsopro anol 85:15 as colourless

o s ony sl ar sl R At y‘?ﬁmﬁpﬁé 1 i

rac- anKﬁbaﬂﬁxnhhﬁ&ﬁSH}dﬁﬂﬁ{h@ﬂﬁ%myd§7h2éwmbﬁh¢lGOh%drochIorlde i n anal ogy
to internediate Ic): M (I : 298.3 (MH)

SN) : 3
el d I8 é??%&?yf’%g%ﬁ) %g,%r? .ﬂ%f'@”ﬁ) 2?4%@%%0- AT b

r ac- t erty/bathony/darbohigrai no- ( 3- chl or o- 4- nethylphenyl) acetic acid in
analogy to internediate 1d): off-white solid.

The title compound was prepared from (-)-[(1S,2R or 1R,2S5)-1-(3,4-Dichloro-phenyl)-2-(3-
fluoro-3'-methanesulfonyl-biphenyl-4-yl)-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in
analogy to Example 2d): MS (ISP): 454.0 and 456.0 (M+H)".

~
:-ochlorlde i n anal ogy
ac- @(4 Chl or o- 2-

carbam c acid tertbutyl

15 Example 7

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-methanesulfonyl-biphenyl-4-yl)-ethanol

trifluoroacetate

O O O //
H,N

F%LOH OH

F F

a) rac-[1-(3,4-Dichloro-phenyl)-2-(4-iodo-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester



Internmediate 5 rac-[(3-Fluoro-4-tri

uor onet hyl - phenyl ) - ( met hoxy- net hyl - car banoyl ) -nethyl 1 -carbam c acid

tert - but ZWwoestodv4680 a) rac- Ami no-(3-fluoro-4-tri PCT/EP2010/051877

uor oret hyl - phenyl ) -acetonitrile The title conpound was prepared from
3-fluoro-4-(trifluoromnet hyI )benzal dehy8@ in analogy to Internediate la): MS

(I'SN): 217.3 (MH)- rac- Am no- (3-fluoro-4-tri
i

acet oninathylecirhamivahad yert-duiyhtesterébitamediat) 9) ws (h‘BN)lon@@zezne( W #fjalogycyo
rac- t erdy, Bl CRISReSw)! 368 Dewit-Bn Chlon8-(fsNip 0y b-(Rhgyl ) - acetic acid The
title conpound was prepared from

rac-am no-(3-fluoro-4-trifluoronethyl-phenyl)-acetic acid hydrochloride in
anal ogy) trec-engpnit &b rfeBickicsowbapdliddyiioxy-"Me-ipdSRpenyPeahd]-¢¢Neoapycidyert-

d) rachyBefzbuoro-4-tri

uor orret hyl - phenyl ) - (et hoxy- et hyl - car bam)yl) met hyI 1 -carbamc 20 acid
tert- butyI ester The title conpound was (Fare fro
rac-t erhe bt@rﬂeoﬁ%a@tﬁ@nw%l@r%rquﬁpmu@ﬁdlz( 1F1111>1i901?1¥9ﬁ¥1t)1¥y04 @H@nﬁpqr)yl)a%@ﬁpc
acid int a@mfnfecacimteatmﬁl at® idGhaloMptd EREhple3fd: M NMsPl):' 508! 1n(Mm§ﬂdmie 7

rac-[ ( 3- phenyl ) - ( met hoxy- et hyl - car banoyl ) - met h
- carba dSQ gﬁwgﬁ}y 25 ester a)

rac-tert- But oxycar bonyl am no- ( 3-fl uor o- 4- met hyl - phenyl )-acetic acid WO
2010/ O%Gw%dhﬁf’?ﬂlﬁl/@ﬁ&l%ﬁo -pHehyl)- %@va&bﬁﬁﬁ(ﬂ%@?ﬂu@m%ﬁl pippopi-ad I f ey -
rac %&3 yor 0+ hyyl -phenyl)-acetic acid hydrochl oride in anal ogy
G sitheaic ped) ?f? “%es(’? SN): 282.0 (MH)-. b)

rac [ (3- Fl uor o- 4- net hyl - phenyl ) - (met hoxy- rret hyl - car banoy1) - met hyl

1- car bamectithe |cdmwuiﬂdeaylpre@trar floml hgc- éﬂyflir@-[wmmmldomphdﬁslsmhﬁﬁoiy o4fl-

b - f d
el ogy oty Bl Gr il o ot PR 255 TR Y RIS R BB e i
rac- [ (4nghytoE ey 1) W(ISB)Q&%&(WH):M banoy1) - et hyl 1 carbamic acid

tert-butyl ester The title conpound was prepared from
{ ﬁtcfj e, dghg,{ate UL S 3 DR P e AGSEL o0t P BORAGY O
trifluoroacetate

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-(3'-
methanesulfonyl-biphenyl-4-yl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1d):
MS (ISP): 436.1 and 438.2 (M+H)".

Example 8

20 (IR 2S or 1S,2R)-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol

trifluoroacetate

OH

a) [(1S,2R or IR,2S)-1-(3,4-Dichloro-phenyl)-2-hydroxy-2-(4-iodo-phenyl)-ethyl]-carbamic acid
tert-butyl ester



Internediate 9 rac-[(3, 4-Di chl oro-phenyl) - (et hoxy-net hyl - car banoy1l) - net hyl
l-carbamc acid tert-butyl ester The title conpound was prepared from
rac-tert -wotowywagsbonyl am no- ( 3, 4- di chl or o- phenyl) - acet®Ct/ERedd/osr87anal ogy
to internediate 1d): M5 (ISP): 363.1 (MtH)'. 15 Internediate 10

rac- [ (Met hoxy- net hyl - car banoy1l) - (4-t ri-B7-uor onet hyl - phenyl ) - et hyl
1-carbamic acid tert-butyl ester The title conmpound was prepared from
rac-ter

el ogy eatkaPaLEP R SRR btchi RPN PRRS RE ARG iy

3- (4- Brpbmlﬂﬁwdmb' -2o(feioypyphenyfl)-etby B-cpxheimdé reidTiee-huityll estaroerpe utltirakesk AD

prepar %Qlufn{xp{%ﬁ e‘ﬂ[e%ﬁe;%aﬂe@ﬁ%r%{g)%ms %%51‘““ e'a!Er&%‘Jrlegé G derD P 1SSy gy | N
anal ogy to ) 267.9 . nternedlate 13

b)
25 rac(yﬁﬁpoﬁﬁd53%%(@@ﬁB@O@9EHPahydro furan 3- onxy) pyr|d|ne WO
2010/ 094659PCT/ EP2010/ 051877 -75- The title conpound was prepared from

3- bropmgy 6[(hs dRO¥Y- R, B@thyj mwzugb;@ep 191)1231% BTN XMt 4D SR gpbwyafbxyn

anal ogy col ourl ess so nternediate 14 rac-3-(4-B 3-
uor o- pﬁgﬁ’x?¥g¥@FW§H§%WdﬂﬂUﬁ§Wr5 The title conpound was prepared from
4- br ono- 3-f | uor ophenol and rac- 3-hydroxytetrahydrofuran in analogy to

gxgrml ThdGtle CN@I bfhd wagpl Q{gﬂ ﬁ%@x?-[(h/ﬁ‘ 2RI d}tm edi-ad, &(?ﬁﬂoro -phenyl)-2- hydmxy-z_
ro 3 ro-. ine .
compouni ST Béﬁt@ﬁf s, B Aot iy il o mwﬂ%ﬁ%—éow aSid in

tetrahmdﬂo@ﬁuﬂEkmmMambﬁ%aﬁGBB)&W&HG@¢4UQlﬂxaﬂﬁ)e 9c): colourless solid.
Internedlate 16 4-(4-Brono-2- uoro-phenoxy)-tetrahydro-pyran The title

SRR, BB opar I8 2Rl SO A ok R 8B4 P horpeyidins 4 ) sptendhs

15 | nt erheed] atfolobcetac- 5- Br ono- 2- (t et rahydr o- f ur an- 3-yl oxy) - pyri di ne

The title compound was prepared from [(1S,2R or 1R,2S)-1-(3,4-dichloro-phenyl)-2-[4-(5-
fluoro-pyridin-3-yl)-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 1d): MS (ISP): 377.2 and 379.1 (M+H)", 360.0 and 362.1 (M-NHz)+H) .

15 Example 9

rac-erythro-[2-Amino-2-(4-chloro-phenyl)-1-[4-(tetrahydro-pyran-3-yloxy)-phenyl]-ethanol

o0

H,N  OH

a) rac-[2-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl]- 1-(4-chloro-phenyl)-2-oxo-ethyl]-carbamic
acid tert-butyl ester

20 The title compound was prepared from rac-[(4-chloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 8) and (4-bromo-phenoxy)-tert-butyl-
dimethyl-silane in analogy to Example 1a): MS (ISP): 476.0 (M+H)".

b) rac-[1-(4-Chloro-phenyl)-2-(4-hydroxy-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester



The title conpound was prepared from 5-brono-2- hydroxypyri di ne and

rac- 3- hydr oxyt et rahydrofuran in anal ogy to Exanple 9c): colourless solid.

| nt er rediwsoeowd926394- (4- Brono- 2, 6-di fl uor o- phenoxy) - t et PamyFde@opyrsan The
title conpound was prepared from 4-brono-2, 6-di fl uorophenol and

t et rahydro- 4H pyran-4- ol in anal ogy t-88Exanple 9c): MS (El): 292 and 294
M+, I nternediate 19 5-Brono-4-nethyl - 2- (tetrahydro pyran- 4- yI oxy) pyridi ne

WO 2016/0 1 8 7

O ot ST TR0 PR o P 84 FOTRR B B SRR B
to Exambl@@b?nylkbbawﬂaé]scaslmmld acichtest-hetoll aster 20 30 rn rnethanol were added at
5- Br omyp,idek %érﬁﬁéytqfeoz RY "nﬂ(‘”jb 415%&5»)11\@Xémm@arémzmﬁni fitd 18 CRATBE rifn.

pr epar ed from5 rono- 2- hydr oxypyr.i di he an t et rahydro-4H pyran-
anal ogy2 % 18daiRghe regstion @atwws@w Vith dicthye ethstiths @)hztion Nashed twicd with
rac-2- Bpo@indr bicfibehdtaRymeion faud @ﬁlc@vyﬂhocm)e pyied @veeNa,SO, ] igtelettdnd wapaatdad

was prepared . from 2-bro ridi ne an . racs 3-hy

et r any BRdFiF s S PR RO By Tt ey SR Sieh 61 i S Sidetiy! acctate

| nt er medidadre o2 toa80%-dByd rapetdtendthbyurified ttitler aimpadod fwas arituBatyd ax di-ispyroipsgi ne
The tit] 6@%’ thyI pyri di ne and
rac- 3- k@d@%@gﬁ?@%ﬁ}? @%g@ﬁ&%ﬂf@ggs&{dom @ﬁﬁg{ @? col ourl ess
liquid. 15 Internedi ate 23 2-Brono- 5- (tetrahydro pyr an- 4-yl oxy) - pyri di ne
The titde cmcpb’uﬁdck\laso phee@élréédxd—fdm(&trbﬁm‘m-p@rdwéhybucy/bzyheinml]W)dhdarbamic
tetygh - in analogy to Exanple 9¢c): Ms (I1SP): 258.0 and
259”53l %gl\/{kaofeﬁ% nterrredl ate 24 20

5- Brono- 3- net hyl - 2- (t et r ahydr o- pyr an- 4-yl ox?/ - %/I‘Idl ne The title conpound
was pr digar edlufion af50r og0 00N yrimoXyrag-[ id#-ehlopy-pheiiyhle2-héiydroxy-phenyl)-2-oxo-

tet r ahydrodddrpirhid ettt ®rt-bity PBRECDS7(. %%@@'fnmgﬁ) tTlpﬁéﬁ}%H\?\.ls)ﬁ%ﬁe 20l 17 mg

I nternmedi'ate 25 3-Brono- 6-| sopropoxy-2-net hyl -pyrid
2010/ 099829 prno g hpdrospygny3-ol in 8.5 ml tetrahydroﬁlran were added 191 mg (0.829 mmol)

di-tert-butyl azodicarboxylate and the reaction mixture stirred at ambient temperature for 2 hours.

15 Then the reaction mixture was evaporated and purified by flash chromatography on silica gel
with a heptane/ethyl acetate gradient of 0 — 30% cthyl acetate. The title compound was obtained
as colourless solid: MS (ISN): 444.2 (M-H)'".

d) rac-[2-Amino-2-(4-chloro-phenyl)- 1-[4-(tetrahydro-pyran-3-yloxy)-phenyl]-ethanone
hydrochloride

20  The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-ox0-2-[4-(tetrahydro-pyran-3-
yloxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP):
346.1 and 348.2 (M+H)".

e rac-erythro-[rac-2-Amino-2-(4-chloro-phenyl)- 1-[4-(tetrahydro-pyran-3-yloxy)-phenyl]-

ethanol

25 The title compound was prepared from rac-[2-amino-2-(4-chloro-phenyl)-1-[4-(tetrahydro-
pyran-3-yloxy)-phenyl]-ethanone hydrochloride in analogy to Example 1c): MS (ISP): 348.2
(M+H)", 330.1 (M-H,0)+H)".

Example 10

rac-erythro-[2-Amino-2-(4-chloro-phenyl)- 1-(4-isopropoxy-phenyl)-ethanol hydrochloride



-77- The title conpound was prepared from

3- br ono- 6- hydr oxy- 2- net hyl pyri di ne and i sopropanol in anal ogy to Exanpl e
9c¢): col owolzesmokdésqui d. I nternedi ate 26 rac-2- (4- Br ono- BCT/EP2010/051877

uor o- phenoxynet hyl )-tetrahydro-furan 5 The title conpound was prepared from
4- br ono- 3-fl uor ophenol and rac- 2- hydr ec&§4ret hyl t et rahydr of uran in anal ogy to
Exanple 9¢): Ms (El): 274 and 276 M Internediate 27 rac-2-(4-Brono- 3-

uor o- phenoxynet hyl ) - oxet ane The title conpound was prepared from

4- br ono- 3-f | uor ophenol and ragz|2- hydr oxynet oy 0 oxetane in anal ogy to
Exanple 9c): Ms (El): 260 and 2- n¢gdi ate 28

5- Br ono- 2- i sopr opoxy- 4- net hyl - itle conpound was prepared from
5-bron0-2-hydroxy-4-nethyIpyrid opanol in anal ogy to Exanple
9c): colourless liquid. 15 Internme
rac- 5- Brono- 3- net hyl - 2- (t et rahydro- 3
conpound was prepared from 5-brogpy -hy,kpxy 4- met hyl pyri di ne and rac- 3-
hydr oxymet hyl -t etrahydrofuran in &nal ogy to Exanple 9c): colourless solid.
I nternedi ate 30 20 2- Brono-5-i sopropoxy-pyridine The title conpound was
prepared from 2-brono-5-hydroxypyri di ne and i sopropanol in analogy to
Exanple 9¢): Ms (El): 215 and 217CM Internmediate 31 4- (4- Brono- 3-

uor o- phenoxy) -t et rahydr o- pyr an MD 2010/ 094659PCT/ EP2010/ 051877 -78- The

et ranyOr i b e R RPER ARl S AR PGB SRR B et s et

I ntermedi ate 32 3-(4-Brono-3- uoro- phenoxynethyl) 3- net hyl - oxet ane
The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-(4-hydroxy-phenyl)-2-oxo-

'O

ethyl]-carbamic acid tert-butyl ester and isopropanol in analogy to Example 9¢): MS (ISP): 404.4
5 (M+H)".

b) rac-erythro-[1-(4-Chloro-phenyl)-2-hydroxy-2-(4-isopropoxy-phenyl)-ethyl]-carbamic acid
tert-butyl ester

The title compound was prepared from rac-[ 1-(4-chloro-phenyl)-2-(4-isopropoxy-phenyl)-2-oxo-
ethyl]-carbamic acid tert-butyl ester in analogy to Example 1c): MS (ISN): 404.3 (M-H) and
10  464.1 (M+AcOH)-H)".

¢) rac-erythro-[2-Amino-2-(4-chloro-phenyl)- 1-(4-isopropoxy-phenyl)-ethanol hydrochloride

The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-hydroxy-2-(4-isopropoxy-
phenyl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 2d): MS (ISP): 306.1
(M+H)", 288.1 (M-NH;3)+H) .

15 Example 11

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(3-methanesulfonyl-phenyl)-pyridin-2-yl]-

ethanol bistrifluoroacetate



5 The title conpound was prepared from 4-brono- 3-fl uorophenol and

(3-nmet hyl - oxetan-3-y1)- nethanol in analogy to Exanple 9c): Ms (El): 274
and 276 MvO 2bmvmuesedi ate 33 PCT/EP2010/051877

rac- eryt hro-2- Am no- 2- (4- chl or o- phenyl ) - 1- (4-i odo- phenyl ) - et hanol A m xture
of 4-iodo-benzal dehyde (4.64g), trinmetBd silyl cyanide (2.9 n, 1.1 eq) and
zinc 10 iodide (5 ng, 0.1% was stirred at roomtenperature for 30 m nutes
(exotherm c reaction). The reaction m xture NS then diluted in THF (40 m)
and a 1 Msolution of 4-chlorophenyl magnesi u dm in diethyl ether (40
m, 2 eq) was then sl owly added to the re A x4 Ure which was then
stirred for another 3 hourfg 'I}ﬁe\reacti on m xture was

t hen cool ed down to -78C, ‘ was added foll owed by sodi um
borohydride (1.57 g, 20 P m nUtes. The reaction m xture was then
allowed to warmup to roomtenpe hg over 4 hours Fand stirred at room
tenperature overnight. After such ®ife, a soluti of 60 mM of HC1L (3M was
added and the reaction mxture was stirred for 2 Fat room tenperature.
The reaction mxture was then diluted with di etHgl her and the aqueous
phase was washed twice with diethyl ether. Al the organic extracts were
then once nore extracted wth water and the 20 conbi ned aqueous phases were
t hen newtual/P78@rombpyriacHyl)ING, adidhiohephbadi-1-ved ethsi/agriaaniio %cNa HEOButy]

sol uti N, Finally, the aqueous solution was extracted several tinmes with
ethyl acetate and the conbined organic extracts were dried over Na2504,
filtered and concentrated in vacuo. After a couple of rounds of

recr ystlal d sadaianarft Of 700ng € flyinnet)et-htoencaldodapiytidimatin .8 nali dri tettahiydwopurapyere

et hey, i do i.50|at i i . A7 .

12 ?{) % a‘d@%i %tn(% g‘rec}%ég-i%a%?éé ng@f{gg&t‘m_ﬁ et A BfutBn 't 1§0$r0§3(g)|ﬂ19gn(631uﬁ1 hloride

uor o- 41 wtphgdrefigap ekcanixtise ovas stpos v 0Ke forelndh Frbthen 01280 ek Sramadisrac-
prepar ¢ 4 1D9ERIkoSHRAPH - Bmblh Qy-aRAgNRLr ARG Bqﬁetﬁ%l?—c%vbaﬁ?d“ adil ueLRBLAPY bster
triflate V\II'[H, ot.assi um ca({bonate é)n ace%,one at “anbi ent tenperature for 18
hours. (RIGEIABHT Fdivers 140884 ol piSvPHRAVa EBIGH | WesStBTIRg ggnignueflod. 4pient 2
mbar . éMQ)@ZQ%l@E/ 1393559(@@.5?&133@@4@{@511&33 I‘by ﬁaiition of t7) ml saturat@l% aque_ousI ammonium g
rac:.l- -4-(2. 2, 2:-trifluoro-I|.nmethyl.-ethoxy);benzen e title compoun
was1r hPRE PRERRaTH ohilmente GREY Ko IR ¥ SSRETRE adBrhil pE SRR

2, 2, 2- teoimbingdraxtrdetyevérg | washbd iwithnbiamaldogy dver iNeROnedlicate aBdl cvifwgekd.oRre

di still.atj ' : { QL o 5113 5

Pr epar ac?t}dgﬁﬂg@%&gﬁ%ﬂg@e@%?ﬁ%%l%aﬁdajco%'l"ép%y onelpsﬂléangel]x%ag il%p‘fgp%thyl aceta‘lte

r ac- er et beginnine vath Fosthil epgtate ol shiétis sorpoung was gbtagied: al ghthehewiofidny| -
bi p?g”%ﬁﬁsé@})%z%ﬁzﬁ@f’kfdl.lt@\lﬁiﬂ{}foaﬂm@ﬂ@l(ﬁ.l (MR EHIcRO+H) (150%)HO F 10 a)
racl2- (4- Brono- 2-

uor o- phenyl ) - 1- (3, 4-di chl or o- phengl%- 2-oxo-ethyll-carbanic acid tertbutyl
estbr b rac-[1-(3,4-Dichloro-phenyl)-2-[35-(3-methanesulfonyl-phenyl)-pyridin-2-yl]-2-oxo-ethyl]-

carbamic acid tert-butyl ester

The title compound was prepared from rac-[2-(5-bromo-pyridin-2-yl)-1-(3,4-dichloro-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester and 3-methylsulfonylphenylboronic acid in analogy to
Example 1b): MS (ISP): 535.1 and 536.1 (M+H)", 479.1 and 481.0 ((M-isobutene)+H)" (100%).

20 ¢ rac-erythro-[1-(3,4-Dichloro-phenyl)-2-hydroxy-2-[5-(3-methanesulfonyl-phenyl)-pyridin-2-
yl]-ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-[5-(3-methanesulfonyl-
phenyl)-pyridin-2-yl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1c): MS
(ISP): 537.3 and 539.2 (M+H)".

25 d) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(3-methanesulfonyl-phenyl)-pyridin-2-yl]-

ethanol bistrifluoroacetate



To a stirred solution of 1.75 g (5.78 muol) 1-brono-3-fluoro-4-iodo-benzene
in 12 mM dry tetrahydrofuran were added at -78C 3.61 m (5.78 mml) of a

1. 6M but ywol2otamowessol uti on in hexanes. After | h 0.600 ®@CTEPEHINNBT)

rac-[ (3, 4-di chl oro- phenyl) - ( met hoxy- net hyl - car banoyl) - 15 nethyl]-carbam c
acid tert-butyl ester (Internediate 9)9Were added and stirred at -78C fur
further 4h. Then the reaction m xture was quenched by addition of saturated

aqueou n t ar

ot actdg oDl SRRt b Bme R 1 AT ER DB RIOR-2T5:3: e,
dri ed owethanksid&oyl- plﬂaﬂyi)elmdlnaadlle@ﬁhqddncezfoednc Teed ctettdmtyr estact innasalpgy i fo ed
by fl aghy,aoMmp tNﬁﬁ@@@W4@V@%néhﬁ9@?Nﬁ@b with a heptane/ AcOEt 20 gradi ent
startrng wi th pure heptane

rac42- (4- brono-2-fl uoro-phenyl)-1-(3, 4-di chl or o- phenyl) - 2-

oxo- et B¥ampleddani ¢ acid tert-butyl ester was obtarned as a colourless
viscous oil: M5 (ISP): 476.0 and 477.9 (MtH)'

oo 09?9%’?@45?%82??% R it Rb%r R LR chr b
i c aci difet ester in 10.5 t ol uene/ et hanol 19:1 were added 69 ngy

(0.094 nnnl) PdC12(dppf), 0.238 ¢ (2.83 nol ) sodi um bi carbonate, 5 n
water and 212 ng (1.04 mol ) 3-nethyl sul f onyl pheiy boronic acid and the

m xture heated to reflux for 18h. 5 The reactign mixture was cooled to

anbi ent tenperature, fil Cered e pad_and the filtrated
extracted with tertiary but he Combifhed extracts were
washed with brine, dried oug ed and evaporated. The crude
product was purified by €"ash>Chro rap y over silica gel wth a

hept ane/ AcOEt gradient with 10- SOQNH@ rac4l- (3, 4-

di chl or o- phenyl)-2-(3-fl uoro-3' mﬁﬁhanesulfonyl-biphenyl-4-y1)-2-oxo-ethy|]
-carbamc acid tert- 10 butyl ester was obtai ned as colourless solid: M
(I'SN): 550.2 and 552.2 (MH)-

rac- er yw haot/1-(63- chmacrbrlﬁberod)pﬁeﬁ Upr{ .37 bipwadioy36-ybrek-tnanegull carbpinibiqsheny |
-4-yl) t31b9%959é~ ethyll-carbamc acid tert-butyl ester To a sol ution of
178 (0.3 nmol ) rac-[1-(3, 4-di chl oro-phenyl)-2-(3-fluoro-3'-
nethanesulfonyl bi phenyl-4-yl)-2-oxo0-ethyl]-carbamc acid tert-butyl ester

i n Y0 mThesiticeorpayed vhs peepatgd dron rdc-[Red Hupob-paeid ar- 2o Beld (314 diehipgo pberyz -
bor ohy ¢hb den QarBaﬁﬁqcsé&&'ttbl@lBu%Il'ésfe%darﬂt SQHB!r@ﬂ%din%@%I%hw gcifl G Afdloglh®

reaction wa enched ion water. The precipitate was

1 er aomRE NGV (AP VAT e ndBAL AR A dr | ed:

rac-erythro-[1-(3, 4- drchlorophenyl) 2- (3-fluoro-3'-nethanesul f onyl - bi phenyl
- 4-y1) -p2- hydeexynet Y3L¢D§%Dﬁﬂl d RSy 13788481 bt gl pes-amyi]-
coIourIe mé¥ e éﬁ ?giwﬁﬂ?vangyg7{ é&(Nw H4{9 Ot(l oway]
rac- er yt Q“ﬂﬁﬁﬁB QU’Q“ ~di chl or o- phenyl ) - 1- (3-f | uor o- 3" - nethanesulfonyl
bi phenyl -4-y1)- ethanol trifluoroacetate To a solution of 97 ng (0.175

moiy - erMéhr@oﬁl Und, 4wehks Chbep @mahe!ﬁy&ﬂﬂ 2ra&-El't3 4QlirioFo-phen 1)2(5 ~fluoro-

met han on b dr ox ar.bam.c aci u

oot or TIyb R aﬁ%%%ﬁfrrﬁrrér S DTG if 3515 eyt 19 MS
trifl ugiSPIc4TS. Cambd’D. h(d+Hhe 422 Rtand d241 (N dsbbatenay¥bl e nt00L@nper at ure for | h.
The reaction m xture was evaporated under reduced pressure and triturated

o or iy o S A P BB b S AR 0§ TR tiattenal 1 o

nyl - bi pribetydhid-igel) - et hanol trifluoro acetate was obtained as col ourl ess
powder: NS (ISP) 454.0 and 456.0 (M+H)'. 30 Exanple 2
racs 2- Ami no- 2- (3, 4-di chl pr heny 1 3 -2-m
et - ) SERERART o) by o R andd A5 i 8-ehy o5 hdch

[3 3'|bipyridinyl-6-yl)-2- hydroxy-ethyl] carbamic acid tert-butyl ester in analogy to Example

2d): MS (ISP): 378.0 and 380.0 (M+H)".

Example 13

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[3-fluoro-5-(3-methoxy-phenyl)-pyridin-2-yl]-
25  ethanol dihydrochloride



WO 2010/ 094659PCT/ EP2010/ 051877 - 81- a)
racl2- (4- Bronp- 2- net hyl - phenyl ) - 1- (3, 4- di chl or o- phenyl ) - 2- oxo- et hyl | - car bam
i c aci d twotbuwophesest er The title conpound was prepar @dTRPRON/051877
rac-[ (3, 4-di chl oro- phenyl) - (et hoxy- net hyl - car banoyl)- 5 methyl]-carbamc
acid tert-butyl ester (Internediate 9)9and 5-bronp-2-i odotol uene i n anal ogy
to Exanple la): M5 (ISP): 473.9 (MtH) and 373.9 ((MBoc)+H)t b) aw
1- ( 3, 4- Di chl or o- phenyl ) - 214- (5- f | uor o- pyri di n- 3-yl }- 2- net hyl - phenyl | - 2- oxo-
ethyll- carbamc acid tert-butyl ester The titl® conpound was prepared
fromrac42- (4-brono-2-net hyl - phenyl)-1-(3, 4-di chlagol10
phenyl) - 2-oxo-ethyl]-carbam c acid tert-butyl e§ and
5-f|uoropyridine-3-boronienacid in analogy e lb): Ms (ISP): 489.1
and 491.2 (M+tH)'. «¢) N~
rac-erythro-[(1-(3,4-Dichloro
phenyl | - 2- hydroxy- et hyl) @ar ba¥f
conmpound was prepared from
rac-[ 1- (3, 4-di chl oro- phenyl) - 244- ( 5- hpggio pyridin-3-yl)- 15
2- met hyl - phenyl ] - 2-oxo-ethyl }-carbam c acid tert-butyl ester in analogy to
Exanple Ic): M5 (1SP): 491.2 and 4934 (MtH)' d)
rac-eryt hrol2- Am no- 2- (3, 4-di chl oro- phenyl) 114- (5-fluoro-pyridin-3-yl)-2-m
et hyl - phenyl | ret hanol di hydrochloride The title conmpound was prepared from
rac- eryd hr ead-( L3, 3,D¢eldbmh1blmnpl)-ﬁh%(j5wucﬂfe{pﬂzridﬁz-3 -bha-methd-phenyl]-2-oxo-ethyl]-
yr|d|n 1 enyl] 2- hydroxy-ethyl)-carbamc acid tert-butyl
ester |ﬁ%g%%%88¢q%%%ééqgg e 1d) but with 4N HCl/ di oxane sol ution in di oxane
at anbi ent tenperature for 16h: M5 (ISP): 391.0 and 392.9 (MtH)'. Exanple 3
WO 20107he 9dthS SBapH &R OB/ Plsp8Ed @8- rac-[2-(4-bromo-2-methoxy-phenyl)-1-(3 ,4-dichlor0-

5 phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester and 5-fluoropyridine-3-boronic acid in
analogy to Example 1b): MS (ISP): 505.4 and 507.4 (M+H)".

’-butyl ester The t|tIe

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[3-fluoro-5-(3-methoxy-phenyl)-pyridin-2-yl]-2-
hydroxy-ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[ 1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-
10 2-methoxy-phenyl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1¢): MS
(ISP): 507.1 and 509.3 (M+H)", 451.0 and 453.0 ((M-isobutene)+H)" (100%).

c)  rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- 1-[3-fluoro-5-(3-methoxy-phenyl)-pyridin-2-
yl]-ethanol dihydrochloride

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-[3-fluoro-5-(3-
15  methoxy-phenyl)-pyridin-2-yl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 2d): MS (ISP): 407.1 and 409.0 (M+H)".

Example 14

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-3-methyl-phenyl]-

ethanol bis-trifluoroacetate



NHpH CIH a)
racl2- (4- Bronp- 3- met hoxy- phenyl ) - 1- (3, 4-di chl oro- phenyl ) - 2- oxo-et hyl | - car ba
m c aci d werpiwmydsoest er The title conpound was prepaPel/HPR@0i051877

rac-[ (3, 4-di chl oro- phenyl) - (et hoxy- net hyl - car banoyl)- 5 methyl]-carbamc
acid tert-butyl ester (Internediate 9)9&nd 2-bronp-5-iodoani sole in anal ogy
to Exanple la): M5 (ISN): 488.1 (MH-. b) racl

1- (3, 4-Di chl or o- phenyl ) -214- (5-fl uor o- pyri di n- 3-yR) - 3- met hoxy- phenyl | - 2- oxo
-ethyl 1- carbamic acid tert-butyl ester The tifl e conmpound was prepared
fromrac42- (4-brono-3-met hoxy- phenyl)-1- (3 4-di @

5- quoropyrldl ne- 3- boronlc eid ) EXawple Ib): M5 (ISN): 503.0
(MH) - and 429.0 1 ((MtBuO—I)
rac-erythroll-(3,4-D chlor TeBy Qr o- pyridi n-3-y1) - 3- net hoxy-p
henyl 1-2- hydroxy-ethyl 1=car bamc acidd tert-butyl ester The title
conpound was prepared from H,N OH

rac-[ 1- (3, 4-di chl oro- phenyl) - 244-( 5- f:I uoro-pyridin-3-yl)- 15
3- et hoxy- phenyl ] -2-oxo-ethyl]-cagbam c acid tert-butyl ester in analogy to
Exanple Ic): M5 (I1SP): 507.2 and%ﬂ?‘m?l'_( MtH) ' . d)

rac-erythrol2- Am no- 2- (3, 4- di chH@ o- phenyl ) - 114- (5-fl uoro-pyri di n-3-y1)-3-m
et hoxy- phenyl] ethanol dihydrochloride The title conpound was prepared
fromrac-erythro-[(1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro20

pyri di @y 3-y kye-2i-fe ¢t hlptvepheby b 2- Fi O ooy o-gtyhiin) 3-w b baathe!-plcang! [t 2oto-ray i

e, RGP 20, e (159 L 0T (b’ e

raclz (4- Brono- 2- net hoxy- phenyl ) - 1- (3, 4-di chl or o- phenyl ) - 2- oxo- et hyl | - car ba
m ¢ acilhettiglctcoatpplindwhgprepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-

5 methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 3-(4-bromo-2-methyl-phenyl)-5-
fluoro-pyridine (Intermediate 12) in analogy to Example 1a): MS (ISP): 489.2 and 491.1 (M+H) .

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-3-methyl-phenyl]-2-
hydroxy-ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[ 1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-
10 3-methyl-phenyl]-2-oxo-¢cthyl]-carbamic acid tert-butyl ester in analogy to Example 1¢): MS
(ISP): 491.2 and 493.2 (M+H)".

c) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-3-methyl-phenyl]-

ethanol bis-trifluoroacetate

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-
15  pyridin-3-yl)-3-methyl-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 1d): MS (ISP): 391.0 and 392.9 (M+H)".

Example 15

rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)- 1-[ 2-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride



The title conpound was prepared from

rac-[ (3, 4-di chl oro- phenyl) - (net hoxy- net hyl - car banoyl)- 5 nethyl]-carbamc
aci d tertwbubylosessber (I ntermediate 9) and 4-brono- 1-i otteTEHPr®EDISISY? benzene
in analogy to Exanple la): M5 (I1SP): 490.0 (M+H) and 390.0 ((M Boc) +H)
(100% . b) racl -94-

1- (3, 4-Di chl oro-phenyl ) -214-(5-fl uoro-pyridin-3-yl)-2-net hoxy-phenyl | - 2- oxo
-ethyl 1- carbamic acid tert-butyl ester The OHH e conpound was prepared
rac42- (4- brono- 2- met hoxy- pheny1l) - 1- (3, 4-di chl or{o- phenyl) - 10
2-0xo-ethyl]-carbam c acid tert-butyl ester and “§<fl uoropyri di ne-3-boronic
acid in analogy to Exanple(hb) M5 (ISP): 507.4 (MtH)' (100% and 522.7
(MENH4) C)
rac- erythrolI-(3,4-Exchloro-phr
henyl 1-2- hydroxy-ethyl 1-a
conpound was prepared from
rac-[ 1- (3, 4-di chl oro- phenyl) - 244- ( 5- N6- pyridin-3-yl)- 15

2- met hoxy- phenyl ] - 2- oxo- et hyl ] - car barg|g] acid tert-butyl ester in analogy to
Example Ic): M5 (I1SP): 507.2 and 509.2 (M+H)' d)

rac-erythrol2- Am no- 2- (3, 4-di chl or o- phen I)-114 (5-fluoro-pyridin-3 yl) 2-m
et hoxy @) pheayV 13 étBiahloro-phenydir SERPatVEE- (lethedrotful - 2olppumdidias - dpaced

{1 om - QLA B Shleor o pheny) - 2.1 4. (5- 1 uor 020

pyridin- hoxy- phenyl] 2- hydr oxy-et hyl Fcarbam c acid tert-butyl

ester in analogy to Exanpl e 2d VS gISP 407.1 and 409.0 (M+H)'. Exanpl e
5 The title compound was prepared om rac-[(3,4-dichloro- phenyl)-(methoxy-methyl-carbamoyl)-

rac-er Xﬁéﬂﬁﬁ?—@arﬁé‘ih{&%c?d {3t il Gh QIPerRiegRYd 23 aina(réc-sr&&ﬂameaedhgp@x{a@h%snyI

3-yl)-ethanol, trifluoroacetat 2010/ 094659PCT/ EP201 1 4

0 a) ruge ngfﬁrwﬁ’éint?néﬁﬁ?mle‘ﬁat?sl 3 IRy 19 2&@8% h%%h ewﬁé
aci d t end 4BYURY(Ma3dogrH) (TO&%).i t1 e conpound was prepared from

rac-[ (3, 4-di chl oro- pheny1l) - (nethoxy nmet hyl - carbannyl) nethyl] carbam c
acid tert-but ter e 1-bro an Iogy
R0 5 Bl o Ty e [(4esyS R0 LRk D e s S ok RO s ol

r ac11- (Bd)-pircdih-Or@iphieilydayb@nic Jcidvetiamé gurbf onyl - bi phenyl - 3 yl)-2- oxo- et hy
|l -carbam c acid tert-butyl ester The title conpound was prepared from

o (1 b1 BT e dP RO NP e S R prat e Bk 2By ka0
Exanpl dudaby3- leBy)(p}&Eia)n-SWZ-ﬁxé(eWNF@h}bamlk/ﬁc(dl Sy butP3Rt2 it Mnklpgy to Example
1c): MS (ISP): 483.3 and 485.2 (M+H)".

‘-214 (5Hflugro-pyridin-3-yl)-2-methoxy-p
3 <Putyl ester The title

c) rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)- 1-[2-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride

15 The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-[2-
methyl-6-(tetrahydro-furan-3-yloxy)-pyridin-3-yl]-ethyl]-carbamic acid tert-butyl ester in
analogy to Example 2d): MS (ISP): 383.1 and 385.1 (M+H)".

Example 16

rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)- 1-[ 2-fluoro-4-(tetrahydro-furan-3-yloxy)-
20  phenyl]-ethanol hydrochloride



c)

rac-erythroll- (3, 4-Di chl oro-phenyl)-2-hydroxy-2-(3'-nmet hanesul f onyl - bi pheny
| - 3-yl) - ewbyb10lo94esar bami ¢ acid tert-butyl ester The t iPCITEPC@OPHI3NT Was
prepared from

rac4l- (3, 4-di chl or o- phenyl) - 2- (3' - net hadesul f onyl bi phenyl - 3-y1) - 2- oxo- et hyl
]-carbamc acid tert-butyl ester in analogy to Exanple Ic): M5 (I1SP): 15

553. 1 and 555.2 (MtNH4) ' .Cld) @)

rac-erythrol2- Am no- 2-( 3, 4-di 1-(3Y}- hanesul f onyl - bi phenyl -
3-yl)-ethanol trifluoroaceta onpo was prepared from
rac-erythro4il- (3, 4-Di chl o€6- ph ydrjoxy-2- (3"~

met hanesul f onyl - bi phenyl -3-y1) - et hJofar lgam ¢ acid tert- butyI ester in
anal ogy to Exanple 1d): 20 M5 (I SP): 236 1 and 438.0 (M+tH)'. Exanple 6 WO
2010/ 094659PCT/ EP2010/ 051877 -85- Cl C a)(-)-[(12 S, 2R- 1- (3,

4-Di chl oro-phenyl)-2- (3-fluoro-3 '-ggj hanesul fonyl - bi phenyl -4-yl) - 2-

hydr oxy-ethyl 1 -carbamic acid tert-butyl ester and

(¥)-[ (1R 25)-1-(3, 4-Di chl oro- phenyl ) - 2-(3-

f1 uor o' -met/habesichbnyph&rypheSHnedyb) t2-ahydoguyeres-mpiy tpe-atidmlt 2 asod
tert- b%}é)r{ ga%(%lcac)’j}gﬁgb%leeg%pnpounds wer e obtai ned by chromat ographic

separ at’l c-eryt
di chl or o- phenyl) - 2- (3-fl uoro- 3" - net hanesul f onyl - bi phenyl - 4-y1) - 2- hydr oxy- et
hyl ] - cditbaitiecoapound wrs piepargtl fimst sic-[Gh4-alidBihirp aheet])-GRetbotyumethyl-cirbemogint

hep'lt:f %%%925%%&;& a%%t%??ﬁ%ﬁ%rogﬁ eﬁﬁ%dfgtg\%;eefn rgg'%t(gp& 8(3' hquBt Eh&{é%— VB
(1SP) : teshydrogfymad) (Intercdizte, HAX M RpH9EY tq 10GMPIC 10" bYIS( aRP): 2@403 and 486.2
15, 2R) (R 282 4nd), 4504 ﬁqm -RoQut R} ) do% -3kl uama-33s: 9%@@@6@%1?* onyl - bi phe

nyl 4-yl) - et hanol hydrochl oride The title corrpound was prepared from
(-)-[(1S, 2R or 1R 25)-1-(3,4-Dichlorag ghe{y
f1 uor 008" TeerAlEsIiVE-drigi4Bichsayhe J&z y? ﬂﬁfﬂdﬁ‘dé@ffﬂéfﬁfl’fytf]lméa?b@ﬁ)op}&@%
tert- b@)?)dr@ézt&hyl] Dbl OGN d tr-Bxanpkes 2d): M5 (1SP): 454.0 and 456.0
(M+H)' 5 Exanpl e
rac-erythrol2- Am no-2- (3, 4-di Ioro phenyl sulf yl - bj phenyl -
4- yl(3 thﬁéﬁél CHPRNG GY Bl ER s ern racygy (91 %}f@g @%@E& BeoHb @Wﬁy ro-
furan-3-yloxy)-pyridin-3-yl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example
1c): MS (ISP): 486.3 and 488.2 (M+H)".

c) rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-3-yloxy)-
phenyl]-ethanol hydrochloride

15 The title compound was prepared from rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[2-fluoro-4-
(tetrahydro-furan-3-yloxy)-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 2d): MS (ISP): 386.0 and 388.0 (M+H)".

Example 17

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1- [ 2-methyl-6-(tetrahydro-pyran-4-yloxy)-
20  pyridin-3-yl]-ethanol dihydrochloride



-86- The title conmpound was prepared from

rac-[ (3, 4-di chl oro- phenyl) - ( net hoxy- net hyl - car banoyl) - net hyl]-carbam c
acid tertwbuaowovesber (Internmediate 9) and 1, 4-di -i odobenz@Ereoionssnal ogy to
Exanple la): M5 (ISP): 506.1 (MtH) and M5 (ISN): 503.9 (MH)-. b)
rac-erythroll- (3, 4-Di chl oro- phenyl ) - 2-Afdr oxy- 2- (4-i odo- phenyl ) -ethyl | -carb
amc acid tert5 butyl ester The title conpound was prepared from

rac-[ 1- (3, 4-di chl oro- phenyl) - 2- (4-i odo- phenyl) - oethyl | -carbam c acid
tert-butyl ester in analogy to Exanple Ic): MS[(ISF): 508.1 (MtH)' and MsS
(I'SN): 505.9 (MH)- c)

rac-erythroll- (3, 4- D| chl or o- phenyl) - 2- hydr oxy- 2- (]3' - met hanesul f onyl - bi pheny
| -4-yl)-ethyl 1- 10 carban G est € The title conpound was
prepared fromrac-erythro4l- (3 D} chl or o- phenyf1) - 2- hydr oxy- 2- ( 4-

i odo- phenyl) - et hyl ] -carbam &: ert - butdll_edt er and

3-net hyl sul f onyl phenyl bor offic acid i to Exanple Ib): M (ISP):
536.0 (M+H)t d) NH, OH
rac-erythrol2- Am no- 2- (3, 4-di chl or o- ghenyl )-1- (3" - net hanesul f onyl - bi phenyl -
4-yl)-ethanol 15 trifluoroacetate ThelHitle corrpound was prepared from
rac-erythro4l- (3, 4-di chl oro-phenyl)-2- hydroxy-2-(3'-

th | f t - but
anal 00y 1 BTy RTS8 25 1R
2S or ethyl]-carbamic acid tert-butyl ester o
1S, 2R) - 2- Am no- 2- ( 3, 4-di chl oro- phenyl ) - 114-(5-fl uoro-pyridin-3-yl)-phenylre
it Te. dgsblsamRRETY b Spisa s oah s at Gl AP e PSR G A o B 0o -carbamoy 1
rac-er yndthydhtarb@8ni- a¢id eortopt eewycl) dRchyatiiox y9)231(d4 3ibpoime Phmpthy)-6-€tchyhjdrear ba
m c aci e
hept ané |anoig/§r§§gi gt?%é %O%téjﬁfb satgﬂ ;15)5 b)LIp[gllfakf%’ 2Ress W\Ad% %%ﬁ(}l )85393 15%%(1

u : i's or

1R 25) 1-(3, 4-Di chI or o- phenyl ) -214- (5-fl uoro- pyri di n-3-y1) - phenyl | - 2- hydr ox

yethyl {é FRALOBIG- Igagk d. zﬁz%%ﬁor@yhéﬁgaeﬁwmﬁhg -/ LA RO RPN

fromI[( , 2R or | oro- hydr oxy
(4-i od@VBRENSTY- eéfmé&zrqr emicnid terakad @cséet’”t butyI ester and
5-fluoropyridine-3-boronic acid in analogy to Exanple Ib): M5 (I1SP): 477.1

andi#79nt e MEDmpouh® veas, frdfdred® Bof rac-[1-(3,4-dichloro-phenyl)-2-[2-methyl-6-(tetrahydro-
1S, 2R) - 2- Am no- 2. ( 3, 4 Sﬂr‘l%g?o > rac[ RV -SRI ey SR N R

'~ et h&WBI-1 Vlowhayrefae Sr¢- OFﬁeetFYll y5:s @B’r?p?f&‘iée% Yb?%?fameaalab.gm[QXf@pI@zR
or 1R 2%):-MS (BP4-4i7chimir4poph@mnyd) - 244- ( 5-
fluoro-pyridin-3-yl)-phenyl]-2-hydroxy-ethyl]-carbamc aci d tert but yl

gﬁéegeslfpla??ﬁkﬂ? rzﬁj%?%}fg%fﬁfc%@g—lp%epzyl)—? mzetl%/r)d ? trahyd 0 py an-4 y%06)8/)—0

pyridin-3-yl]-ethanol dihydrochloride

15 The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-[2-
methyl-6-(tetrahydro-pyran-4-yloxy)-pyridin-3-yl]-ethyl]-carbamic acid tert-butyl ester in
analogy to Example 2d): MS (ISP): 397.1 and 399.1 (M+H)".

Example 18

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- 1-[3-fluoro-4-(tetrahydro-pyran-4-yloxy)-
20  phenyl]-ethanol hydrochloride



rac-eryt hrol2- Am no- 2- (4-chl or o- phenyl ) - 114- (t et r ahydr o- pyr an- 3-yl oxy) - phen
yl r et hanol a)

rac[ 214- (werz0rBwiesb - di net hyl - si | anyl oxy) - phenyl | - 1- ( 4- cirCoOEP2@lo@B8T7) - 2- 0XO0-
ethyll-carbamc acid tert-butyl ester 20 The title conpound was prepared
fromrac-[(4-chloro-phenyl) - (et hoxy- 8Tyl - car banoyl) - nethyl]-carbam c
acid tert-butyl ester (Internmediate 8) and

(4- brono- phenoxy) -tert-b@lyl diget hyl -sil ape iDan y to Exanple la): M
(I1SP): 476.0 (M:tH)'. b)
racll- (4- Chl oro-phenyl)-2- OXY- pheg <2- 0XQ- eOhyl | -carbam c acid
tert-butyl ester WD 2016}10946 520107 05877 ~88- To a sol ution of
1.37 g (2.88 nmmol) rac-[2-[4-(tertNpudpM! - di et hyl -si | anyl oxy) - pheny1] - 1- ( 4-
chl or o- phenyl) - 2- oxo-ethyl ] -carbam c“acid tert-butyl ester in 30 n

met hanol were added at anbi ent tquﬁLature 3.45 m (3.45 mmol) 1M
tetrabutyl anmonium fluoride in tetrahydrofuran. After 10 mn the reaction
m xture was diluted with diethyl ether, the solution washed twice with 5
sodi umabi ey /BoBat Bickhlroiphery aigd3-givo e -wi(tehrabydrogyrahi-i-ethxoMelienNg 256X¥-ethyl ] -
fiIter%dd%%gcgvgggp%aﬁghgzhe resi due was purified by flash-chromatography
over siti¢4 gef ¢ ept ane/ et hyl acetate gradient of O to 80% et hyl
acetate. The purified title conpound was triturated in di-isopropyl ether,
filterdhe tdicicechpanad obs picpadd donc olcd (3, #Helsh s olphdny WEBn¢th&y)y- meB8G0-c&baddb i) - .

C) . . .
r ac-11 PARCKFEPEMISh &R §ers0 5T IR ard- By dn P BRI Yt hy |
1 - car etrhydmapyaen dinteemedipigt 4) legndegyrty Bxanaplatla 'rMSf(ISZ‘é)O 40t | (0d 698 2ntNbt )
rac- [ 14{y- chl or o- pheny1) - 2- (4- hydr oxy- pheny1) - 2- oxoet hyl | - carbam ¢ aci d
tert-butyl ester, 257 ng (0.864 mmol) triphenyl phosphine and 84.7 ng (0.829
mmol ) tetrahydro-pyran-3-ol in 8.5 nl_ tetrahydrofuran were added 191

(0. 829 bdmol oyttt { L-GufAickorsdphesy exiyt/atoso dnidettabadiogae en-drvlenwbeny!]-2-
stirredyatoxf el E0tarb @RI AL AdfEhilsAlesiér hOurs. 15 Then the reaction mxture
was evaporated and purified by flash chromatography on silica gel with a
hept ane/ et hyl acetate gradient of 0 - 30% ethyl acetate. The title conpound
was!bbtlderéle sampamgduy e peeraisH i fpm pec-{1-6hy-dichiro-phemyl)-[ 3-flugyo-4-(tetrahydro-

r ac12- Aygtdnot-2holk4)-pidng T 2-pheaihly)]-chiishn(it @tidadayt eyl Rkfeain Andbex Yo EREGPKI 18t han

one hyqr | or 20 The title ou repared fr 4 o

Fac- 118 RGBS e P . ST eLar LR aPaERGRhtuae ) 100%)

yl oxy) - phenyl] -ethyl]-carbamc acid tert-butyl ester in analogy to Exanple
38 b): CD/E (|15]8)6'7352‘3%[114%23&19—348,ﬁfdiéﬂ%h)bhen)l/l?-)l—[3—flzéoro—4—(tehtraéflydro—pymn—4éy10)|cy)— )
rac-erythrolrac-2-Am no: 2-(4-chl or o- phenyl ) - 114- (tetrahydro- pyran- 3-yl oxy) -
phenylpfaliéfﬁﬁﬁgﬂwgéxﬁﬁ@l itle compound was prepared from

rac42- am no- 2- (4- chl or o- phenyl) - 144- (t et rahydr opyr an- 3- yl oxy) - phenyl ] - et han
onelhydhechtler ¢caepaund anab oggpdred Exemip ke -&rgthro-MS(3,4-9Rhlor348eid 1{-B4fBflupra330. 1
((MH20)+H ', Exanpl e .1 L ,

oo or gLHEb o R SR Rl DRy Sy A g PRI S PR 2 apiagb o
hydr octixemiptie2d): MS (ISP): 400.2 and 402.1 (M+H) "

Example 19

rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)- 1-[ 6-(tetrahydro-furan-3-yloxy)-pyridin-3-
20  yl]-ethanol dihydrochloride



WD 2010/ 094659PCT/ EP2010/ 051877 -89- CIH a) rac-

[ 1- (4- Chl oro- phenyl ) - 2- (4-i sopropoxy- phenyl ) -2-oxo-ethyl 1 -carbamc acid

t ert - but ZWoeset9465%he titl e compound was prepared from PCI/EP2010/051877

rac4l- (4-chl oro- phenyl) - 2-(4-hydroxy-phenyl) - 2-oxoet hyl ] -carbam ¢ acid
tert-butyl ester and isopropanol in an88-0gy to Exanple 9c): MS (ISP): 404.4
5 (MtH)' b)

car E%?Qrilz’%dﬁé e R S S A A B e

rac4l- (C4Ifh§4mlor1@d¢¢ré1l?yty]eszef(4 i sopr opoxy- pheny1) - 2- oxoet hyI] car bami ¢ acid
tert-butyl ester in analogy to Exanple 1c): M5 (ISN): 404.3 (MH)- and 10

464. 1
[ ac. or )(;I<h}1 ﬁ%?ﬁ%&&nd \é/a%ﬁregﬁrleg rfroom acn[ﬁ 4- dich&oio phe%yl) g) etho;ahmetqy} carbﬁrn %]])
hydr oc imashylirearppaict aaid éert:bmybaﬁar ﬂa@npecbptar%opnﬂrr@w Shromor2 (tetrahydro furan-3-

X I C
i 8 SR

288. 1 ((M NH3) +H)"
rac- er rrﬂérf@ﬂb«ﬁmcd (éaf Qw&i’%ﬁw&?@JbﬁéﬂﬁWw P1/9- (araksdieaiesul v Eayl-ryidny| ) -

pyri di rp- )é}h -carBh@nRld Bihiifebior oacetate WO
2010/ 09 oPCT/ EP2010/ 051877 ~90- NH2 OHO F, 1 FHOF

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-0x0-2-[6-(tetrahydro-
furan-3-yloxy)-pyridin-3-yl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1c): MS
10 (ISP): 469.1 and 471.1 (M+H)".

c) rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[6-(tetrahydro-furan-3-yloxy)-pyridin-3-
yl]-ethanol dihydrochloride

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-[6-
(tetrahydro-furan-3-yloxy)-pyridin-3-yl]-cthyl]-carbamic acid tert-butyl ester in analogy to
15 Example 2d): MS (ISP): 369.1 and 370.9 (M+H)".

Example 20

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[3, 5-difluoro-4-(tetrahydro-pyran-4-yloxy)-

phenyl]-ethanol hydrochloride
F
O
SWweae
F

NHOH
CIH

20 a)  rac-[1-(3,4-Dichloro-phenyl)-2-[3,5-difluoro-4-(tetrahydro-pyran-4-yloxy)-phenyl]-2-oxo-
ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 4-(4-bromo-2,6-difluoro-phenoxy)-



a)

racl2- (5-Brono-pyridin-2-y1l)-1-(3, 4-di chl or o- phenyl ) - 2-oxo-et hyl | -carbam c
aci d tertwbubyloesber To a solution of 0.705 g (2.41 nmBCY/EP2010/051877

5- brono-2-iodopyridine in 4.8 m dry tetrahydrofuran were 5 added at 0OC
drop-wise 1.20 ml (2.41 nmol) of a 2M-891 ution of isopropyl nagnesi um
chloride in tetrahydrofuran The m xture was stirred at 0OC for 1.5h and

t hen 0. oL

ool (3.9l Qe s B prolaeny Rrmledgh) MeUREN) S10 838k o
t ert - buMH)estiér2 %ﬂdn‘tlér MBO@+91)) (lP¥)added. The ice bath was renpved and
stirring continued at anbient tenperature for 2h. The reaction was quenched

by addltl ) e

m xt & v A o B B B R B S R Qe
conbi nedvekevatbd/dwibemiastié eridati! gtdrne, dried over Na2804, filtered and
evaporated. The crude product was purified by flash-chromatography over
siliga I a et e t I
et ot a e R TagaeraE RRE e, (oL oBgPRIAgn (51l
459. 1 Afsdraagho-pyragdyl oxyhnlzenal%amre@yhl C@(Wl%cﬂ? é%WBII CELED (B analogy to

b) r ac 1 Exampfe 1) CRISqQISP)PRENY hd B3Rt (M-+PBt, B3Rt fsanylvehenyt ) roeys)i di n-2-yl | -
2- 0X0- et hyIpI - carbamc acid tert-butyl ester The title conpound was
prepared fromrac42- ronp- pyridi 1 4-di chl or o- pheny

oxo- et K1 T4c4PH5Rile- /fdw et dI?@W‘P pé%rtyi)r) éﬁé'“éﬁ%?ﬁy(’%tfﬂhyéﬁ’ywﬁﬁ’éﬁwl%? oni ¢
acid i h@.ﬁ)ﬁ] @gyn&zqzy%mr@[el b): M5 (ISP): 535.1 and 536.1 (M+tH)', 479.1 and
481.0 ((Misobutene)+H)' (100%. 20 c)

rac-er hro 1-(3,4-Dichloro 2- hydr oxy-215- ( 3- met ha f - phenyl
) - pifti i sérméq IWa%aI@Bs%%Bc@ée)rac FBHho ﬂﬁt@ﬁ %&ftl@io “RiaY DT -gﬁlﬁmﬁﬂd ’
was pr Qaﬁﬁ kylirdpgran-4-yloxy)- phenyl] 2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
rac-[1 h h hanesul f onyl pheny1) - pyri di n-2-y1] - 2-
0Xx0- et Ig(xffnpé‘, (ﬁ M%(?%]@ gﬂ%’é ngg(%y es) in analogy to Exanple Ic): M
(I1SP): 537.3 and 539.2 (MtH)'. WD 2010/ 094659PCT/ EP2010/ 051877 -91- The

title dxapmladlwas prepared from
rac-erythro- [1 (3 4- di chl or o- pheny1) - 2- hydr oxy- 245- ( 3-

met hanesulf hen r 1 I m c aC| d tert tyl ester
i n anal' 89yt ")égiﬁi)ydﬁ’?%o(? %JJI)ZIE"I[Q%"%}W% é% ey - %’H/Ig: le 12 5
raclﬁerthml?yﬁmt}mmzdﬂ@dz@chﬁoaﬁboro phenyl )-1-(5"-fl uor013 37bi pyri di nyl - 6-
yl)-ethanol trihydrochloride NH2 OHCH a) rac-

[ 1- (3, 4-Di chl oro- phenyl) - 2-¢K& or o- [ 3, 37bi pyridinyl-6-yl)-2-oxo-ethyll-c
arbamc acid tert-butyl ester He conpound was prepared from
rac42- (5- brono-pyridin-2-yl)- 0- phenyl) - 2- oxo-ethyl]-carbamc

acid tert-butyl ester and 5cf1 uoropyry s 3\ronic acid in analogy to

Example Ib): M5 (I1SP): 476.1 and 478. kH) L b)
rac-erythroll-(3, 4-Dichl oro-phenyl)-2-(8" -fTlordl3, 37bi pyridi nyl -6-yl)-2-hy
droxy-ethyl 1- carbam c acid tert-blg”yll ester

O

a) rac-[1-(3,4-Dichloro-phenyl)-2-[4-methyl-6-(tetrahydro-pyran-4-yloxy)-pyridin-3-yl]-2-oxo-
ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-

20 methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 5-bromo-4-methyl-2-(tetrahydro-
pyran-4-yloxy)-pyridine (Intermediate 19) in analogy to Example 1a): MS (ISN): 493.1 and
495.3 (M-H)".

b)  rac-erythro-[1-(3,4-Dichloro-phenyl)-2-hydroxy-2-[4-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethyl]-carbamic acid tert-butyl ester



15 The title conpound was prepared from

rac-[ 1- (3, 4-di chl or o- phenyl)-2-(5"-fluoro[ 3, 31bi pyridi nyl-6-yl)-2-o0xo-ethyl
] - car bamwoOaociodhosept - but yl ester in anal ogy to Exanpl e PPCY/EPMBOOFBP): 478.1
and 480.1 (MtH)', 422.0 and 424.1 ((Misobutene)+H) (100% . «c¢)
rac-erythrol2- Am no- 2- (3, 4-di chl or o- phidilyl ) - 1- (5' - f | uor 013, 37bi pyri di nyl - 6-
yl ) - et hanol trihydrochloride 20 The title conpound was prepared from

I 2-h
i oxy- ittt LRGSR BT (3 e HBH St PR K sl T
(1SP): p&m yhorol)- Bﬂ@dlm-%Nﬁ-QI)OXO eEbrssl]rparéarms aw@t%bm&b%@ﬂngOEPZO JE)f/aw1€877
192 O Ed R QG a8 T @glen
1-(3, 4- hIoro phenyl)-214- uor o- pyri di n- 3-y1) - 2- met hoxy- phenyl | - 2- oxo

-ethyl 1- carbamic acid tert-but ester The title conpound was prepared
from r&t42- (racisnihtio=12- tho?xyifrﬁé}ﬁ{ﬂry Pheyd)- b-[ dinedthpddotsetrahydro-pyran-4-yloxy)-
pheny | ) Rupxeyatdyidr easbaehperiasi d tert-butyl ester and

5-f|uoropyr|d|ne 3-boronic acid in analogy to Exanple Ib): M5 (I1SP): 505.4
and 507. 4

rac- er ﬁhﬁrf@qlq ﬁQ@pquﬁ Bi3p G enapere AP Taergyirerbt-63.8-Righlar Py Dphlydjeyy-gyt di n

-2-yl: ll(lje%hylfal(iét@ém’dﬁi—b%hh ACH6 PP P EIdACS Gt &RIT-BatbiYhiceSi®d  terfBetyl | tht6r in
conpouna was
C ot D1 a8 P RGeSk AR USPE 297 s 98 MY i n-3-y1) - 10

2- met hoxy- phenyl ] - 2- oxo-ethyl ]-carbam c acid tert-butyl ester in analogy to
Exanpl &xagple ¥ (| SP) : 507.1 and 509.3 (M+tH)', 451.0 and 453.0
((Misobutene)+H) (100% . «c¢)

rac- erythro no- 2- 4- di chl or o- 3-fluoro-5-(3-netho henyl )
- pyl dirficenthye- ﬁl@?ﬁﬁ%gﬂ Hichle dErm -?-Qé( etrafedroinyra- 65(?&%%%?%? epar ed
from r agha@oyiihydrobAlofide 4- di chl or o- pheny1) - 2-[ 3-fl uoro-5- (3- 15

met hoxy- phenyl ) - pyri di n-2-y1] - 2- hydr oxy- et hyl] -carbam c acid tert-butyl
ester in analogy to Exanple 2d): M5 (ISP): 407.1@nd 409.0 (MrH)'. Example
14

rac-erythrol2- Am no- 2- (3, 4-di chl oro- phenyl ) -114<(5-41 uoro-pyridin-3-yl)-3-m

et hyl - phenyl '- ethanol bis-trifluoroacetate WO
2010/ 094659PCT/ EP2010/ 0518FX_- 93< ~0
|
N
Cl =
NH, OH
CIHH

a) rac-[1-(3,4-Dichloro-phenyl)-2-oxo-2-[6-(tetrahydro-pyran-4-yloxy)-pyridin-3-yl]-ethyl]-

carbamic acid tert-butyl ester

15 The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 5-bromo-2-(tetrahydro-pyran-4-
yloxy)-pyridine (Intermediate 20) in analogy to Example 1a): MS (ISN): 479.1 and 481.2 (M-H)".

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-hydroxy-2-[6-(tetrahydro-pyran-4-yloxy)-pyridin-3-
yl]-ethyl]-carbamic acid tert-butyl ester

20 The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-oxo-2-[6-(tetrahydro-
pyran-4-yloxy)-pyridin-3-yl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1c):
MS (ISP): 483.2 and 485.2 (M+H)".

c) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[6-(tetrahydro-pyran-4-yloxy)-pyridin-3-yl]-
ethanol dihydrochloride



H2ZNOH O, 1 F HOF a)

rac-[ 1- (3, 4- D chl or o- phenyl )-214-(5-fl uoro-pyridin-3-yl)-3-nethyl -phenyl| -2
- 0X0- et hywb-20memlesi ¢ acid tert-butyl ester The title cecporradowass7pr epar ed
fromrac-[ (3, 4-dichl oro-phenyl) - (et hoxy- net hyl - car banoy1l) -

met hyl]-carbanic acid tert-butyl esterl(lknternediate 9) and

3-(4- bronD 2- met hyl - phenyl1) -5- fluoro-pyridine (Internmediate 12) in anal ogy

tocor ity o bpafuid S pPare A A0ttt e diclbrophenyd2itydiorginic
enyl | - Ztetrhlyﬁif@opyra@t%ylobcy): m3eylhcihal]tc@rhanb9tayqld etsttéxutyl Tther tin tanelogarrbbund

was pr%ﬁfp%id)omg@@)[ %gﬁaﬂdggmkmphenyl) 244- (5-fl uoro-pyridin-3-yl)-
10 3-neth pheényl ] - 2-"'oxo- et hyl ]-carbanlc acid tert-butyl ester in anal ogy

to Exagfle lc): M5 (ISP): 491.2 and 493.2 (MtH)' c)

rac- er JiNample 2Ani no- 2- (3, 4-di chl or o- phenyl ) - 114- (5 fluoro-pyridin-3-y1)-3-m
et hyl - phenyl '- ethanol bis-trifluoroacetate The title conpound was
prepar ed. Lho Ge- 8L Mhinb.O- 334?1% Brsnsdlorp Y rdn By kY P 2-
pyridin-3 3 % ?]g§67 A% p e£y1 é-ﬁ gro%@ e{ﬁ ?- %gé?g c?&y?%rt but yl
ester VH-dhatadg gﬁyfifpc sl e 1d): MS (I SP): 391.0 and 392.9 (MrH)'. Exanple
15

rac-erythrol rac-2- Am no- 2|(3 4- di chlG@iHo- phenyl -112- net hyl - 6- (tetrahydro-fu

ran-3-yl oxy)- pyridin-3-y& &thanol dj Broride WO
2010/ 094659PCT/ EP2010/ 051877| O
rac-11- (3, 4- Di chl or o- phe \ (et rah o-furan-3-yl oxy) - pyridi

n-3-yl 1-2-oxoethyl _ 1-caHbanic aciid t-rt butyl ester
NH,OH

a) rac-[1-(3,4-Dichloro-phenyl)-2-oxo-2-[5-(tetrahydro-furan-3-yloxy)-pyridin-2-yl]-ethyl]-

carbamic acid tert-butyl ester

10  The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and rac-2-bromo-5-(tetrahydro-furan-3-
yloxy)-pyridine (Intermediate 21) in analogy to Example 1a): MS (ISN): 465.0 and 467.0 (M-H)".

b) rac-erythro-[rac-1-(3,4-Dichloro-phenyl)-2-hydroxy-2-[5-(tetrahydro-furan-3-yloxy)-pyridin-
2-yl]-ethyl]-carbamic acid tert-butyl ester

15 The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-oxo0-2-[5-(tetrahydro-
furan-3-yloxy)-pyridin-2-yl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1c): MS
(ISP): 469.1 and 471.2 (M+H)".

c) rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-furan-3-yloxy)-pyridin-2-
yl]-ethanol dihydrochloride

20 The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-[5-
(tetrahydro-furan-3-yloxy)-pyridin-2-yl]-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 2d): MS (ISP): 369.1 and 371.0 (M+H)".

Example 24

rac-erythro-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)- 1-[4-methyl-6-(tetrahydro-furan-3-yloxy)-
25  pyridin-3-yl]-ethanol dihydrochloride



The title conpound was prepared from

rac-[ (3, 4-di chl oro- phenyl) - (net hoxy- net hyl - car banoyl)- 5 nethyl]-carbamc
aci d tertwbuowovessver (Internediate 9) and PCT/EP2010/051877

rac- 3- br ono- 2- net hy1- 6- (t et rahydr of uran- 3-yl oxy) - pyridine (I ntermedi ate 13)
in analogy to Exanple la): M5 (I1SP): 482-2 (M+H)' and 483.2 ((M Boc) +H)
(100% . b)

rac-erythrol rac-1-(3, 4-Di chl or o- phenyl ) - 2- hydr o@y—212- net hyl - 6- (t et r ahydr o-
furan-3- yloxy)-pyridin-3-ylrethyll-carbamc aqid gert-butyl ester 10 The
title conpound was prepared from

rac-[ 1- (3, 4-di chl or o- pheny i 242-met hyl- 6- (t et rajaydr of uran- 3-yl oxy) - pyridin
- 3-y1]-2-oxo-et hyl] - car bam Ve et €r i n anal ogy to Exanpl e
1c): M5 (ISP): 483.3 and 485.2
rac-erythrol rac-2- Am no- 2- (§ S phen '}'-112- met hyl - 6- (tetrahydro-fu
ran-3-yloxy)- pyridin-3-yl _1-et hanoh i'hydrochl oride 15 The title conpound
was prepared fromrac-erythrodl- (3, 4-dizcnl or o- phenyl) - 2- hydr oxy- 242-

met hyl - 6- (t etrahydro-furan-3-yl oxypipyridin-3-yl]-ethyll-carbanic acid
tert-butyl ester in analogy to Exanple 2d): M5 (ISP): 383.1 and 385.1
(MtH) ' . Exanple 16

r ac- er yi hrrob1/4q3,2- Pivhlvoo-ph¢rd3])A2-fd-etetior-6- (pvesydrp-fuidd- $-ylosy eopéidin-Stil aBydo-o- f u
ran-3-y - - phe - nol hydrochloride WO

2010/ osf%%’é‘?%@ﬁig%%‘?@?ﬁfg%s- CH a)

rac-11- (3, 4- D chl or o- phenyl ) -212- net hyl - 6- (t et rahydr o-f ur an- 3-yl oxy) - pyri di
n- 3-yl The2itloxoetphyhd was paphadifionacice (3, ¢dichinroyphemd)-emethitrey-tictHyé cabamoyind
was pr I .ac -idi.chl - - = et = calr, - 5
ot g1 1A B ANl AR ey BAQTRUGINY) T, JRH gL Mo FRURRARYGH

r ac- 3- (furaprioexB-myrigénco Ipteamedigte- 2Detr aiamyotof Eramplel eMedlBe 4720 and
anal ogygt @ (kxanpl e 1a): M5 (1SP): 484.3 and 486.2 (MrH)', 428.1 and 430.1
((Misobutene)+H) (100%, 384.1 and 385.9 ((MBoc)+H)'. b)
rac-erythrolrac-1-(3, 4-Di chl or‘o-lphen | )-212-f1 uor o- 4- gt et rahydr o-fuyran- 3-yl
oxy) - pitény| | 2ehgarERyrast iyt F-Luekipanplenys aidsexy- b dyrethebOeterngydmed it a7 e

CONPOUREh YRSy iRIBRF IRV rbamic acid tert-butyl ester
rac-[ 1- (3, 4-di chl oro- pEenyl) -242- met hyl- 6- (t et rahydr of ur an- 3-yl oxy) - pyri din

Y e s S e A € B8 Lo B M S Send B AR B RAATRL
rac- gr f?ﬂaﬁ@l-ylaﬁy)zpy%lmﬁﬂle-ﬂ]-ﬁ%x&-ediytli]gé@‘ﬂﬁaﬁ?iﬁ %é&b’ie}t-—lﬂvl%— éskdmlhcané}ogp @b rEﬁa;IaM@[eo- fu
ran- 3-yl o - e 1- ydrochl oride 15 The title conpound was

pr epar éayﬁ%ﬁsﬂcz{%rﬁ%r%%%@?@ - Di chl or o- phenyl) - 242-f | uor o- 4-
(tetrahydro-furan-3-yl oxy)-phenyl]-2-hydroxy-ethyl]-carbam c acid

tert-bupyl esueenithrogialcpg@ydmimoBRx@gplihRa)y-phdl)I-PPyietid3BG- @etaiksldi3SBrdh-3-
(MeH) vloxy)-pyridin-3-yl]-ethanol dihydrochloride

4-0

15  The title compound was prepared from rac-erythro-[rac-1-(3,4-dichloro-phenyl)-2-hydroxy-2-[4-
methyl-6-(tetrahydro-furan-3-yloxy)-pyridin-3-yl]-ethyl]-carbamic acid tert-butyl ester in
analogy to Example 2d): MS (ISP): 383.1 and 385.1 (M+H)".

Example 25

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[ 5-(tetrahydro-pyran-4-yloxy)-pyridin-2-yl]-
20  ethanol dihydrochloride



Exanpl e 17

rac-eryt hro-P- Am no- 2- (3, 4-di chl or o- phenyl )-112- net hyl - 6- (t et r ahydr o- pyr an-
4-yl oxy) -woQomymieddn- 3-yl _1- et hanol di hydrochl ori de \WBCT/EP2010/051877

2010/ 094659PCT/ EP2010/ 051877 - 96- a) rac- |

| - (3, 4-Di chl or o- phenyl ) - 212- net hyl - 6- (k08t r ahydr o- pyr an- 4- yl oxy) - pyri di n- 3-y
| 1-2- oxoethyl l-carbamc acid tert-butyl ester The title conpound was

P epar o AT AR ke SH 0 0 BOCRY N TR AR e D CAI RATEYH e

nethyl] car ert este
3- br onwazbanst hgid1@4-pue! edérydr opyr an- 4- yl oxy) - pyr|d|ne (Intermediate 15) in
anal ogy to Exanple la): M5 (ISN): 493.1 and 495.3 (MH)- b)

2~ el Py S0 R B IRG ol 2 VRACAL R TER N < 0 L Sbigs oy Py

n- 4-yl oxy) - pyr m c aC| este itle
conpourectivdbcgbepier adl f‘;egnbutyl ester (Intermediate 9) and 2- brorno 5-(tetrahydro-pyran-4-

rac-4 %yﬁ&qﬁp%&ﬂ%i(]meﬂﬁ&rmé)z-ﬁ% mﬂd@yltﬁf&aﬁbreamodmsyasm Al 0%Ma 438W1' din

-3-y1l %ﬁ' 0- et hy carbam c acid tert-butyl ester in analogy to Exanple
1c): MEMTTBP): 497.2 and 499.1 (M+H)'. c)
rac-eryt hrol2- Am no- 2- (3, 4-di chl oro- phenyl) 112- met hyl - 6- (t et r ahydr o- pyr an-

4-yl oxy) - Aayrterfthir-BE-Y3, 4%}%@3‘% L2t dr QG- 03[ rdea m'Ep anld-Lex Z;QWQ- was
y

prepare c-er r o4 4- dlchloro phenyl) - 2- hydr oxy- 24
nethyllgzﬁggfkﬁﬁV %ﬁgﬁgﬁ%ﬁé’?%ﬁy) pyri di n-3-y1] - et hyl] - carbani ¢ acid

tert-butyl ester in analogy to Exanple 2d): M5 (ISP): 397.1 and 399.1
(MeH) ! ThEXﬁth@o@m})Bund was prepared from rac [1- 13 ,4-dichloro-phenyl)-2- oxo 2 [5-(tetrahydr0-

A AR e e heaitidd ol Ry o

2010/ 0MS BHPE HBR2AH0IBR1@IVHY 97- C Cl

c) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-pyran-4-yloxy)-pyridin-2-yl]-
ethanol dihydrochloride

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-[5-
15  (tetrahydro-pyran-4-yloxy)-pyridin-2-yl]-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 2d): MS (ISP): 383.1 and 385.1 (M+H)".

Example 26

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride

Cl O

Cl
NH, OH
20 CIH

a) rac-[1-(3,4-Dichloro-phenyl)-2-[5-methyl-6-(tetrahydro-pyran-4-yloxy)-pyridin-3-yl]-2-oxo-
ethyl]-carbamic acid tert-butyl ester



NHOH CIH a)

rac-11- (3, 4- D chl or o- phenyl )-213-fl uoro-4-(tetrahydro-pyran-4-yl oxy) - phenyl
| - 2- oxo- ewbybloomudsam ¢ acid tert-butyl ester The title EOFEPAIC/OPEBST7
prepared fromrac-[ (3, 4-dichl oro-phenyl)-(nethoxy-nethyl -carbanoyl)- 5

met hyl ]-carbanic acid tert-butyl esterl0dknternediate 9) and

4- (4- bronp- 2-fl uor o- phenoxy) - tetrahydro-pyran (Internediate 16) in anal ogy

to Exanpl.e: : , : : - - r
125 a e Sbmelid LRl besp 4R |ﬁég?%?if%?§%rh%§§?“8@%ﬁéﬁﬁ%ﬁgﬁ%§h tbamoydy .
hydr oxynathylycarbamigr beidi tertawityd eseart dingrmpediate t Br and) SFieme 13t methy bAstistralblydies
prepar edrdnl Afox ?-pyridine (Intermediate 24) in analogy to Example la): MS ZgISN): 493.1 and
rac-[1- (3, 4-di chl oro- phenyl) - 243-f | 'uor o- 4-% t et rahydr opyr an- 4- yl'oxy) - pheny1]
- 2- oxo 8P RyM-Far banic acid tert-butyl ester in analogy to Exanple Ic): M
(I'SP): 500.2 and 502.1 (M+H)', 426.1 and 428.1 ((M H20-i sobut ene) +H)

(10099 .p) Chlac-erythro-[1-(3,4-Dichloro-phenyl)-2-hydroxy-2-] 5-methyl-6-(tetrahydro- -4-yloxy)-
rac- ery{ hr oaggrémr}?ﬁ[_ -‘%3,15- gir-oﬁle(;igloéj}fohjér@)lcy) - 1::?361‘ Iyuorc)e- 2“- treOt]?yarﬁlzldryo?xg{/ran-
4-y| oxPYLidEnERretAl-eqhan “‘I‘Fgfﬁr’b d*f¢e 15 The title conpound was
prepared fromrac-erythro-[1-(3,4-dichloro-phenyl)-243-fl uoro-4-

(t et r aiydriatePdondiufd W RXptEpREE Mkl raé=[Ydoki¥hietdyheh gar-gaﬂib@lyagl(@trahydm-
tert-butyl sfer m.@n@l 01(]:% to I%ﬁaHTPI% 2dc): (li\/§r£ SP?I: 400. 2 f;\nd 4(}:2.1

(M+H) ! pyépééﬁ-ﬁ Oéykgyrl n-3-yl}-2-oxo-ethyl]-carbamic’ acid tert-butyl ester in analogy to Example
rac- er yichia$ (@) 2498 aa-9(13(M+K) 'chl or o- phenyl ) - 116- (t et rahydr o-furan-3-yl o
Xy)-pyridin-3- 20 yl 1-ethanol dihydrochloride 9 CI0 CIIN WO

2010 094659PCT/ EP2010/ 051877 5 98- . a

rac1193, 4ff‘f‘éﬁ’%ﬁoﬂa%&Wr%zf%$'%%é1%)i€ﬁ€7y&'( ARV AR BT RIPE n- 3
-yl r et hyliliwai-blratkaral didyiiecklobdeyl ester The title conpound was prepared
fromrac-[ (3, 4-dichl oro-phenyl) - (net hoxy- net hyl - car banoyl) -

hyl J=car.bani ' - but yI ' d
rac- & BEan o rub i RO RS e G iTR o o nfd sy
anal ogyndtiylfetetpdhydicapyrand-yloSRhnyrid663-§llaetbylFeatbam{cv &§id . terbputyl ester in
rac-er %EQB% [fEx -Iﬁg,%éﬁ: R‘%QLSES%QH%{?M' 9%-@)-!%??”- 216- (tetrahydro-furan-3-y

| oxy) - pyridi n3-yl ret amc acid ter yl ester

15 Example 27

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- I -(6-isopropoxy-2-methyl-pyridin-3-yl)-ethanol
dihydrochloride

Cl

Cl

a) rac-[1-(3,4-Dichloro-phenyl)-2-(6-isopropoxy-2-methyl-pyridin-3-yl)-2-oxo-ethyl]-carbamic
20 acid tert-butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 3-bromo-6-isopropoxy-2-methyl-
pyridine (Intermediate 25) in analogy to Example 1a): MS (ISP): 453.2 and 455.2 (M+H)".

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-hydroxy-2-(6-isopropoxy-2-methyl-pyridin-3-yl)-
25  ethyl]-carbamic acid tert-butyl ester



The title conpound was prepared from

rac-[ 1- (3, 4-di chl or o- phenyl) - 2- oxo- 246- (t et r ahydr of ur an- 3-yl oxy) - pyri di n- 3-
y1] - et hyWocardymmise acid tert-butyl ester in anal ogy toPET@arpéie/oisyr MsS 10
(ISP): 469.1 and 471.1 (MtH)'. ©¢)

rac-erythrol rac-2- Am no- 2- (3, 4-di chl orldl5pheny| )-116-(tetrahydro-furan-3-ylo
Xy)-pyridin-3- yl _1-ethanol di hydrochl oride The title corrpound was

pr epar d )

(1 ot rangsr SRR RS0 8 e st bl 05 - BRame ety G2 et

ester perémaﬁi-cilj;Z 0XP- @_tayli—)carb@nec 2@)1 tenv@u(ml SRyt iBEBogyatedE R NDle 1€)VIM-§ (ISP)

Exanpl @528 and 4573 (M)

rac-eryt hrol2- Am no- 2-( 3, 4- di chl or o- phenyl)-113, 5-di f | uor o- 4- (t et r ahydr o- py

ran-4-yl oxy)- phenyl _ 1-ethanol hydrochloride NHpH Cl H 20

a)rac- ¥i- (3, 4:®- @W@s@ﬁﬁwnw?ﬂ-@i@c@om -Phanot ol- - soropahy dvstipyosridia-3rvioxy ) -

pheny! Yo PX0vd8thylide 1-carbamc acid tert-butyl ester WO

2010/ 094659PCTyEP2010/ 051877 -99- tetrahydro- pyran (Internmediate 18) in

anal ogy to Exarrplela) M5 (ISP): 516.1 and 518.1 (MrH)', 416.2 and 418.0

((M BO)CZF H)lt g p_gglpyund masrg@p@p@tfmrmrac —erythro-[1-(3,4-dichloro-phenyi)-2-hydroxy-2-(6-

1- (3, 4-ddpedyoRiy2- RB@RYbyridA-3-)-dihly| A%‘r’&nﬁc (bRt feabBiay1OcshY rlaranétoFy X BxaRpany!
tert-butyl ester 5 The title conpound

1- 2-h

was préﬁgﬁé(ﬁﬁéﬁs aa({l?%gf Q\A%ﬁéhl or o- pheny1) - 2-[ 3, 5-di f | uor o- 4-
(tetrahydro-pyran-4-yl oxy)- phenyl] - 2- oxo-ethyl]-carbam c acid tert-butyl
ester iExaafigéQgy to Exanple Ic): M5 (I1SP): 518.2 and 520.1 (MtH)', 535.4
and 537.3 (M-NH4)' (100% c)

rac erythro hl or o- 113, 5-di fl uo et ah dro py
rant®- WMW’%OQ?@WW fﬁéfﬁ ro R cﬁ%ﬁua@ idfefméyf{rptf?@nc% s

pr epar edeky peatacsl: Bfdrbdiiodde {ak, 4- di chl or o- phenyl) - 243, 5-di f | uor o- 4-
(tetrahydro-pyran-4-yl oxy) - phenyl ] -2-hydroxy-ethyl]-carbam c acid

tert- butyI ester in anal Ogéfl to Exanple 2d) . MSdlSP): 418.0 and 420.1
(NH—i) Exarrpl e 21

, 14- net hyl - 6- (t et rahydr o- pyr an-
4-y| oxy)- 15 pyridi n-3-y| Clt- etHano i 6chlgti Cl

a) rac-[1-(3,4-Dichloro-phenyl)-2-[2-fluoro-4-(tetrahydro-furan-2-yl-methoxy)-phenyl]-2-oxo-
ethyl]-carbamic acid tert-butyl ester

15 The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and rac-2-(4-bromo-3-fluoro-

phenoxymethyl)-tetrahydro-furan (Intermediate 26) in analogy to Example 1a): colourless gum.

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[2-fluoro-4-(tetrahydro-furan-2-yl-methoxy)-phenyl]-
2-hydroxy-ethyl]-carbamic acid tert-butyl ester

20 The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-[2-fluoro-4-(tetrahydro-
furan-2-yl-methoxy)-phenyl]-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example
I¢): colourless gum.

c¢) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-2-yl-methoxy)-
phenyl]-ethanol, hydrochloride salt



ad o0 dH..."---"..".... Ua) aw

1-(3,4-D chloro phenyl) 214- net hyl - 6- (t et rahydr o- pyr an- 4-yl oxy) - pyri di n-3-y
| 1-2- oxowolrglo/o9desear bami ¢ acid tert-butyl ester The ti PCe/EPoMMOOSISA7 Was
prepared fromrac-[ (3, 4-dichl oro-phenyl)-(nethoxy-nethyl -carbanoyl)- 20

met hyl] -carbanic acid tert-butyl esterlO6knternediate 9) and

5- br ono- 4- nethyl 2- (tetrahydropyran-4-yloxy)-pyridine (Internediate 19) in

2010/ O9AEsRET RpBYIE) baY bt otk AR PR S i e 212 fupross
rac- [ 1((egahydd01fm1am20ylph@th9m)) aylfrdthylioxy- f(thﬁlil-r:@nbymroopﬁﬁnchnteml;utyixw)stepym din
-3 yl] a%al@%gtcﬁﬁ%%d 392);](1%'EIQP?Z’O@Q}_?)%W‘FOQW@W+P?)§F er in analogy to Exanple
rac erythr012 Am no- 2- (3, 4-di chl or o- phenyl ) - 114- net hyl - 6- (t et r ahydr o- pyr an-
4-yl oxyBxan®leyPi di n-3-y1 _1-ethanol di hydrochloride The title conpound was
prepared from rac-erythro4l-(3,4-Dichl oro-phenyl) - 2- hydr oxy- 244-

met hy! - y a y Cc d

T R B H A
(MtH) ' O m3-of fydrochloride

rac- erythr012 Am no- 2- (3, 4-di chl or o- phenyl ) - 116 (tetrahydro pyran- 4-yl oxy) -
pyridin-3-yl '- ethanol @ihyg 0,O~.) .. ..... Clo 1l Aj NH2 OH

dochlorid
Cl H O

Cl HO

a) rac-[1-(3,4-Dichloro-phenyl)-2-[ 2-fluoro-4-(oxetan-2-yl-methoxy)-phenyl]-2-oxo-ethyl]-

carbamic acid tert-butyl ester

10  The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and rac-2-(4-bromo-3-fluoro-

phenoxymethyl)-oxetane (Intermediate 27) in analogy to Example 1a): colourless gum.

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[2-fluoro-4-(oxetan-2-yl-methoxy)-phenyl]-2-
hydroxy-ethyl]-carbamic acid tert-butyl ester

15 The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-[2-fluoro-4-(oxetan-2-yl-
methoxy)-phenyl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1c):

colourless gum.

c) rac-erythro-[1-[4-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-3-fluoro-
phenoxy]-4-chloro-butan-2-ol hydrochloride

20 The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-[2-fluoro-4-
(oxetan-2-yl-methoxy)-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 2d): MS (ISP): 424.0 and 426.1 (M+H)".

Example 30

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- I -(6-isopropoxy-4-methyl-pyridin-3-yl)-ethanol
25  dihydrochloride



a) racl

1- (3, 4-Di chl oro- phenyl ) - 2- oxo- 216- (t et r ahydr o- pyran-4-yl oxy) - pyri di n- 3-y1l
ret hyl 1-woantwaesoacid tert-butyl ester 15 The title ceoparadonss7pr epar ed
fromrac-[ (3, 4-dichl oro-phenyl) - (et hoxy- net hyl - car banoy1l) -

met hyl ]-carbanic acid tert-butyl esterl07knternediate 9) and

5-brono- 2- (tetrahydro-pyran-4- yloxy)-pyridine (Internediate 20) in anal ogy
to Exanple la): M5 (I1SN): 4R 1 _and 4812(MH) b)

rac-erythrol 1- (3, 4-Di chl oro- ph

) - pyridin- 3- yIrethyII-carba SQET R
was prepared from Cl

rac-[ 1- (3, 4-di chl oro- phenyl) - 2- oxo- 2484 ( t & r abydr opyr an- 4-yl oxy) - pyri di n- 3-
yl]-ethyl]-carbamc acid tert-butyl est i ogy to Exanple 1c): M
(I1SP): 483.2 and 485.2 (MtH)'. WOFQ10/ 094659POT/ EP2010/ 051877 -101- The
title conpound was prepared from

rac-erythro4l- (3, 4-di chl oro- phenyl) - 2- hydr oxy- 246-

tet dr

((aste e;aPl % ana?yéﬁg lﬂck’ﬂoﬂi%%enﬁ} %B%_EH }I%/E&ﬁ (';S?]Ig)g }%Jllfj; 2@3{%@ 2%‘% det{z-)l?j Ea@?ﬁd}) l e
23 5 acid tert- butyl ester

rac-erythrol rac-2- Am no- 2- (3, 4-di chl or o- phenyl ) - 115 (tetrahydro furan-3-ylo

Xy) - py r"['h@'tﬁ‘l’e%onﬁb@)un@-w% f?r%?ﬁ’rled Fohy fq gj"ll Ql'idh@ﬁo &bk yFncPi-cabamoy l )-

racll- (3 'oro-p - 2- 0X0- 215- (tetrahy ran- 3- on fyrl |n 2-

yl ret hylllqth)d} Bﬁhﬁ@waé@lé tF”érb(u%LﬁSW @%tﬁléﬁediﬁeﬂ%ear{di §1bé0f€%1¥p‘é‘m¥8p%é’s
from r ggriliind (Atetheblags 28)phemiddy torEahpry t AyeMsy(ISRRabRMaNd #55.2 (M+H)".

met hyl | - car bam ¢ aC| d tert-butyl ester (Internediate 9) and

rac- 2- ormS(t -furan-3- y) oxy)-pyr ne(lnterrre

anal og )to Eif‘érﬁ?( EM ighigiqyrhe zna) y&’m:ryz;%% goRapy-4-m Wl?lm 3yln
rac-er)et}bﬂp&dra@mzl-c(c&lt@rﬂmﬁle@fea phenyl ) - 2- hydr oxy-215- (t et rahydro-f uran- 3-y
| oxy) - pyridin2-yl rethyl l-carbamic acid tert-butyl ester 15 The title
conpound was pre

¢ acr [ 110 T e SR e FoREssd 4 AP ipp s 2SI BIy =yt -
y1] Heet pyiifineBay b edvo x0-athiyld- chﬂjahnd)umiltere%)h@rl chtor analatupy tooEBExaipll e): MS (197
(1SP) (MH) c)

rac- ery?g %92@934(&1%1% 2- (3, 4- di chl or o- phenyl ) - 115- (t et rahydro-furan-3-yl o
Xy)-pyridin-2- yl1 1-ethanol dihydrochloride 20 The title conpound was
prepared fromaaeydryt/Bradio-C334#dickhlrephenyhehyitisoropydr-dxnet R4 pyridin-3-yl)-
(tetra - 53 Xy)-pyridin-2-yl]-ethyl]-carbam c acid tert-butyl
est er ?%%gy{ly@gf%o@%npl e 2d): M5 (1SP): 369.1 and 371.0 (M+H). Exanpl e
24

r ac- er yithier oflg campe@adAmiasopi2pdr8d 4rain clat-eryshnoHe r(} 14y didhildronpheny)-2Bhydrext y-24(¢-dr o-

282?03 Xék%ﬂg@g@?g?%@djﬁ?%yly %%1511] c%{"tgﬁﬂg)lacfél' t@)’t%u?ﬁhés%r ﬂ%naMQy to Example

): MS (ISP): 355.1 and 357.1 (M+H)"

f@'droxy 216- (tetrahydro-pyran-4-yl oxy
-butyl ester 20 The title conmpound

Ted

Example 31

rac-erythro-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)- 1-[ 5-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride

20 CIH



9 CI0O I CONNHROHCH a) rac-

[1- (3, 4-Di chl oro-phenyl ) -214- et hyl - 6- (t etrahydr o-furan-3-yl oxy)-pyridi n- 3-
yl 1-2- oxwethylov4es9car bam ¢ acid tert-butyl ester The tiPCIr&Pecanposntd was
prepared fromrac-[ (3, 4-dichl oro-phenyl)-(nethoxy-net hyl -carbanoyl) -

met hyl ]-carbanic acid tert-butyl esterlO8nternediate 9) and

rac- 5- brono- 4- net hyl- 2- (t et r ahydr of ur an- 3- yl oxy) - pyridi ne (Internediate 22)

in anal 9

rac- ery %?lrg ?1?%’?%[39@; ?{I@ j[ﬁﬁb thﬁ% (%%a%gﬁ j%}dfl phpﬁ”dé?)(?tyelt %aoﬁcydr 0-
f ur an- 3Vt quwfiﬁﬁeﬂ-lﬁﬁl)ﬂl@ﬁ@rhyl | - car bami ¢ aci d tert-butyl ester 10 The
title conpound was prepared from

f‘é‘c [1]173% ’tﬂre‘%'oﬁﬂhﬁ@vcvgér‘g&ﬁ%)ga g}g)?iaf?.l‘tét E%’Jr d@c}ﬁq%z@t@xyﬁj rﬁ&ﬂ&%{‘m%th\ﬁz‘l gﬁfréxm%lpl din
| c): Y thhﬂ]syarbmgg RBidieet-gy. ter htyrmediagy g) and rac-5-bromo-3 rnet%yl 2-(tetrahydro-

rac-r | r ro-
fur asﬁ \}Bf?ﬂaﬁgogg?ﬁé%}%{ddﬁfgn@%eéﬂédfmégtd)h%?g@% ?%ggoc leorfa\}g@gmp#h?lﬁ ?Ide@bm

corrpour(léfI s prepared from
rac-erythrodrac- 1- (3, 4-di chl or o- pheny1l) - 2- hydr oxy- 244-

et hyl b k- E@mr UL BRA By IpREMY bk ihdth S LYk dra BN DATE- ?% -
tertybubt@( r r)[q(B (T:jcy ;;Exgréf)eh%d)ﬁﬁﬁy(%sﬁﬂ yt38% and 383 £
(MH) _pyégzézﬁ%ng eé)gy []-car acid tert-butyl ester

rac-eryt hrol2- Am no- 2- (3, 4-di chl or o- phenyl ) - 115- (t et rahydr o- pyr an- 4-yl oxy) -
pyri di rehé-title domptingthanatpded dhoedel[0r(B dedichl¥¥d-phenyl)-2-[5-methyl-6-(tetrahydro-

201 659P P20

28T %5 f@\y‘r 'Y%]é%'%o’fﬁ%’”(‘i%‘%%‘%&ﬁf&}dot%‘?%ﬂ SIS B AP OBY 1P diArRlS 1
ret hyI 1¢): MSU(ESR 483acaml 48612 byl ester The title conpound was prepared
fromrac-[ (3, 4-dichl oro phenyl) - (met hoxy- net hyl - car banoyl) -

r27E }3? glrr%) gaE ,t) 2%{]? %ﬁ’%?ﬁo 0[ (r {'gﬁP’ﬁlez %’S KE Glch lrg Er) eny k ?B me%)yl %nﬁ‘letrahydm -furan-3-
yvloxy)-pyridin-3 yl] ethanol dihydrochloride

The title compound was prepared from rac-erythro-[(rac)-2-amino-2-(3,4-dichloro-phenyl)-1-[5-
15 methyl-6-(tetrahydro-furan-3-yloxy)-pyridin-3-yl]-ethanol  dihydrochloride in analogy to
Example 2d): MS (ISP): 383.1 and 385.1 (M+H)".

Example 32

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- 1-(5-isopropoxy-pyridin-2-yl)-ethanol
dihydrochloride

on
\O

N
I

cl
Cl Z

OH
20 NH,

a) rac-[1-(3,4-Dichloro-phenyl)-2-(5-isopropoxy-pyridin-2-yl)-2-oxo-ethyl]-carbamic acid tert-
butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 2-bromo-5-isopropoxy-pyridine

25 (Intermediate 30) in analogy to Example la): MS (ISP): 439.2 and 441.1 (M+H)", 383.2 and
385.1 ((M-isobutene)+H)" (100%).



5 yloxy)-pyridine (Internmediate 23) in analogy to Exanple la): M5 (1 SP)
481.2 and 483.1 (MtH)'. D)

rac- eryt hwol20t(®4659Di chl or o- phenyl ) - 2- hydr oxy- 215- (t et r by PR 10PS A7 4- y| OXY
)-pyridin-2- ylrethyll-carbamc acid tert-butyl ester The title conmpound
was prepared fromrac-[1-(3, 4-dichl oreld¥henyl) - 2- oxo-245- (t et rahydrol0
pyran- 4-yl oxy) - pyridin 2-yl]-ethyl]-carbamc acid tert-butyl ester in

analog to Ex 5

ac- or Y hr oLo Ab ?zﬁﬁ%}g SRt L e R a PR
pyrldlmaﬁﬂwﬁcuadé@ﬁéﬁb’6ﬂﬁhydrochlor|de The title conpound was prepared
fromrac-erythro4l- (3, 4-dichl oro-phenyl)-2-hydroxy-245- 15

(tetra r.or.p Rl G r I
ster AL %@uﬂd KRRyl Okt sh b ARk PRS- iiﬁ?fhf’ E
26 yl)-2-oxo-¢t yl] carbamic acid tert-butyl ester in analogy to Example 1c¢): M (ISP): 441.2 an
rac‘ﬁrymgqqigﬂgﬁlno 2- (3, 4-di chl oro-phenyl ) -115-net hyl - 6- (t et rahydr o- pyr an-
4-yl oxy)- pyridin-3-yl 1-ethanol dihydrochloride NH2 OH 20CIH WO
2010/094659PCT/EP2010/051877 -104- The t|tIe co ound was prepared from
rac- [ ( 3/ 4- di chl’é¢suphienif1fmineet-hokyidkr ayy: YaPONEPIRE =T Bl 15isre!
aci d tepaBsydriester (Internediate 9) and

5- br ono- éfnethyl 2- (tetrahydropyran 4-yl oxy)-pyridine (Internmediate 24) in
anal ogy to Exanple | a): : 493.1 and 495

r ac- er yt'Rr GileL cpmpau e*fﬂSoPrsp%ﬁ% fiAn) -recRpARIgRly) =3 f‘sdlﬁ@tbwphe@yk)t%hydé%ﬁ%%yr a
n 4 y| asopropoRy-pyeit i 3yg\gd’cl(i§tl]lydrbarﬁf&r adrit&t-8ety cter i balody RsEgimpibedyi Mse

d
rac 1Qﬁ%%6§ﬁfg?#&§{§ 9gili)'-245-msthy1-6-(tetrahydropyran-4-y|oxy)-pyridin

-3-y1]-2-o0xo0-ethyl]- carbanic acid tert-butyl ester in analogy to Exanple
| c): MExahfpi 33497.2 and 499.1 (MtH)'. 10
c)rac- erythr012 Am no- 2- (3, 4-di chl or o- phenyl ) - 115 nmet hyl - 6- (t etrahydro- pyra

n- 4- onx - ridin- 3- han hy chI de The titl oound was
by epar S s 2 i G ATl o g i S i S5

met hyl pheftl peahahyldngraegfoatae4- y| oxy) - pyri di n- 3- yl] et hyl]-carbam c acid
tert-butyl ester in analogy to Exanple 2d): M5 (ISP): 397.1 and 399.1

(MtH) ' . 15 Exanple 27 @) o
-(BIiEEqropoxy-z-nethyl-pyr|d|
@)

rac- erythr012 Am no- 2- (BCH 4
n- 3-y1l) - et hanol di hydrochl or

15 @) rac-[1-(3,4-Dichloro-phenyl)-2-[2-fluoro-4-(tetrahydro-pyran-4-yloxy)-phenyl]-2-oxo-ethyl]-

carbamic acid tert-butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-

methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 4-(4-bromo-3-fluoro-phenoxy)-

tetrahydro-pyran (Intermediate 31) in analogy to Example la): MS (ISP): 498.1 and 500.2
20 (M+H)', 442.2 and 444.0 ((M-isobutene)+H)" (100%).

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[ 2-fluoro-4-(tetrahydro-pyran-4-yloxy)-phenyl]-2-
hydroxy-ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-[2-fluoro-4-(tetrahydro-
pyran-4-yloxy)-phenyl]-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1c):

25 MS (ISP): 500.2 and 502.2 (M+H)", 482.3 and 484.2 (M-H,0)+H)", 426.1 and 428.0 (M-(H,O
+ isobutene))+H) " (100%).



c d a)

racll- (3, 4-Di chl or o- phenyl)-2-(6-i sopropoxy-2-net hyl -pyridin-3-yl)-2-o0xo-et
hyl | - car bsi0i2010204@ei d tert-butyl ester The title conpoumrdT@ER2010/0&88aT ed from
rac-[ (3, 4-di chl oro- phenyl) - (et hoxy- net hyl - car banoyl) - net hyl]-carbam c
acid tert-butyl ester (Internediate 9}118nd

3-brono- 6-i sopropoxy-2-net hyl pyridine (Internediate 25) in analogy to

Exanpl e,l a): ; d;. 2 '

2010 05ho65b A RSB diay S IR M-t s e Ho g

r ac41l- (Pem Hebhhdrhydstiebleyidy- 2- (6- 1 sopr opoxy- 2- met hyl pyri di n- 3-y1) - 2- oxo- et h
yl]-carbam c acid tert-butyl ester in analogy to Exanple Ic): M5 (ISP):

455. 3 : ' -
fac- or e 806 chnMibl vas profilred o pec-enina {134 dichlore-phensd) 2. fuprost | o
n- 3- y| Ytetrghyroryean-4ty oy -plediyHr3-tedrohecthiytltcarbesne acid de EtY%%éiranéaalpgbm
rac-#r W:hrphl2d) vk @S koo 0 uhheoy d \v2H)ydr oxy-2- (6- .

i sopropoxy-2-met hyl -pyridin-3-yl)-ethyl]-carbamc acid tert-butyl ester in
anal ogy to Exanple 2d): M5 (ISP): 355.2 and 357.1 (M+tH)'. Exanple 28 10

r ac- er 819 34ni no- 2- (3, 4- di chl or o- phenyl ) - 112- f | uor o- 4- (t et r ahydr o- f ur an-
2-yl met hoxy) - phenyl ret hanol, hydrochloride salt CI C NHpH CI H a) rac-
[1-(3, 4*&9%8)?}‘1&[[921@9918¥J-}3: 21711 hQﬁﬁ}-f1[9—}/&1@@Q—W—‘nfét’i‘_ig@‘-%}c%ﬁbl—'ﬁ%%ﬁ%ﬁ}) - pheny
|1 -2-oxoethRyl "1 -carbamic acid tert-butyl ester 15 The titlé conpound was
pr epar é’&e’?}ﬂ%ﬁﬁhﬂ’é@- [ (3, 4-di chl oro- pheny1) - ( met hoxy- et hyl - car banoy1l) -

nmet hyl ]-carbam c acid tert-butyl ester (Internediate 9) and

rac- 2- (4-brono-3-fl uor ophé# @<furan (Internediate 26) in
anal ogy to Example la): colo
rac-erythrol 1- (3, 4-Di chl or Cf ey - 212- o 0- 4-f et r ahydr o- f ur an- 2-yl - net
hoxy) - phenyl 1 - 2- hydroxﬁ ethyll-cprbdm c [acid {ept-butyl ester 20 The
title conpound was prepared from NH,OH F O

rac-[ 1- (3, 4-di chl oro- phenyl) - 242-f | uoro- 4- (tetrahydrof uran-2-yl - met hoxy) - ph
enyl ]-2-oxo-ethyl]-carbamc acid tert-butyl ester in analogy to Exanple

| ¢) 10 cal ourdeegs-(@umichloro-phenyl)-2-[2-fluoro-4-(3-methyl-oxetan-3-ylmethoxy)-phenyl]-2-oxo-

ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 3-(4-bromo-3-fluoro-
phenoxymethyl)-3-methyl-oxetane (Intermediate 32) in analogy to Example la): MS (ISP):

15 498.3 and 500.2 (M+H)", 398.2 and 400.0 (M-Boc)+H)  (100%); MS (ISN): 496.4 and 498.5
(M-H)".

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[2-fluoro-4-(3-methyl-oxetan-3-ylmethoxy)-phenyl]-
2-hydroxy-ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-[2-fluoro-4-(3-methyl-
20 oxetan-3-ylmethoxy)-phenyl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example
1c): MS (ISP): 500.2 and 502.2 (M+H)", 426.1 and 428.0 (M-(H,O + isobutene))+H)" (100%).

c) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(3-methyl-oxetan-3-ylmethoxy)-
phenyl]-ethanol

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-[2-fluoro-4-(3-
25 methyl-oxetan-3-ylmethoxy)-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester by stirring
a solution of the starting material in dichloromethane/trifluoroacetic acid 1:1 at ambient

temperature for 5 min. The reaction mixture was evaporated under reduced pressure at ambient



WO 2010/ 094659PCT/ EP2010/ 051877 -106- The title conpound was prepared from
rac-erythro-[1-(3, 4-dichl oro-phenyl)-242-fl uoro-4-

(tetrahydwo-2fuwemesg- yl - met hoxy) - phenyl ] - 2- hydr oxy- et hy| pctapbaeiosisati d
tert-butyl ester in analogy to Exanple 2d): M5 (ISP): 400.2 and 402.1
(MrH)' . Exanple 29 5 -111-

rac-erythro-1114-[(rac)-2- Am no- 2- (3, 4-di chl or o- phenyl ) - 1- hydr oxy- et hyl | - 3-

e A MR s OB VSHER 0 8 (U
1-2- oxgmcarbmat& sqiamianT la,e aoiugbiqre mas pbtitrseld  ats paapiciD telrhleer@tlutd gngonpomart @es
prepar %Qolfuﬁeﬁn WAL oﬁaﬁgfvé]d CtUPﬁ” 1%9 RRENH Ie(vﬂi%rbt‘a&y THet Mldu@%%f{@lyek) up in

nmet hyl ] -carbam c acid tert-b ester (Internediate 9)

r ac- 2- (chiprapmsthang. |tigicd gnan a%gﬂmrﬁwa}h abthsdesulting %ﬁsmmtfétem EVﬁPOJﬁ%ﬂrbgy
t o BExarmyphkie filechte proviaed the $isle Upoud) as colourless oil: MS (ISP): 400.1 and 402 O M+H)".
rac-erythrol 1- (3, 4- b chl or o- phenyl ) - 212-f| uor o- 4- (oxet an- 2-y| - oxy) - phen
yll-2- hydroxg ethyll-carbamic acid tert-butyl ester 15 The tit I e conpound
was pr

rac- I[ol (3,4-di chI or o- phenyl) - 242-f| uor o- 4- (oxet an- 2-yl met hoxy) - phenyl ] - 2- ox
0- et hylye @@It}t}@WIZCA;ﬂﬁzlodZ 1Ry uidpry phesi ey - (- pimbab RAY - PhEX AR EnolC) |

col ourl ejﬁ Qj%
r ac- er yPH¥ ?Lcief‘lfe[(rac) 2- Ani no- 2- (3, 4-di chl or o- phenyl ) - 1- hydr oxy- et hyl | - 3-

fluoro- phenoxyl - 4-chl oro-butan-2-ol hydrochloride 20 The title conpound

(oxet an- 2-yl - met hoxy) - pheny1] - 2- hyd’roxy- =tyl ] -carbam c acid tert-butyl
ester in analogy to Exanple 2d): MS (13 X

30 0
rac-erythrol2- Am no- 2- (3, 4 di {{hl or 0- phenyl ) - 1- (6-1 sopr opoxy- 4- net hyl - pyri di
n-3-yl)-ethanol 25 di hydr ocgkoriyie-MD'2010/T5%659PCT/ EP2010/ 051877

P F

10 @) rac-[1-(3,4-Dichloro-phenyl)-2-oxo-2-(4-trimethylsilanyl-phenyl)-ethyl]-carbamic acid tert-
butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-

methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 1-bromo-4-(trimethylsilyl)benzene

with tert-butyl-lithium instead of n-butyllithium in analogy to Example 1a): MS (ISP): 452.0 and
15  454.0 M+H)".

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-hydroxy-2-(4-trimethylsilanyl-phenyl)-ethyl]-

carbamic acid tert-butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-0x0-2-(4-trimethylsilanyl-
phenyl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1c): MS (ISP): 454.0 and
20 456.1 (M+H)".

c) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- 1 -(4-trimethylsilanyl-phenyl)-ethanol

trifluoroacetate

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-(4-
trimethylsilanyl-phenyl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1d): MS
25 (ISP): 354.2 and 356.1 (M+H)".



a)

racll- (3, 4-Di chl or o- phenyl)-2-(6-i sopropoxy-4-net hyl -pyridin-3-yl)-2-o0xo-et
hyl | - car bsioi2010z00u6$9t ert - butyl ester The title conpoundPaagEPpeiepsrset from
rac-[ (3, 4-di chl oro- phenyl) - (et hoxy- net hyl - car banoyl)- 5 met hyl]-carbamc
acid tert-butyl ester (Internediate 9}11&nd

5- br ono- 2-i sopropoxy-4-net hyl pyridine (Internediate 28) in analogy to
Exanpl %é giﬂ (I SP): 453.1 and 455.2 (MrH)' b) rac-erythrol

1-(3,4 6r'o- phenyl ) - 2- hydr oxy- 2- ( 6- |sopropoxy 4- et hyl - pyridi n-3-yl)-
ethyl _1-carbamc acid tert-butyl ester The title conpound was prepared

f r om r agd-er/Bp4- diainbol-bipp ety - 12 Bl orsqucopdpyopdnrd byl iiOroacetate
pyridin-3-yl)-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to
Exanple Ic): M5 (ISP): 455.3 and @b7.3 (MtH)'. c¢)

rac-erythrol2- Am no- 2- (3, 4-di chl of o- phenyl ) - 1- (6-i sopr opoxy- 4- net hyl - pyri di
n-3-yl)- ethanol dihydrochloridg he titl e-£0npound was prepared from
rac-eryt hro4l- (3, 4-di chl oro-phe
i sopropoxy- 4-nmet hyl - pyridin-3-y
anal ogy to Exanmple 2d): MS (I1SP):
rac-erythrol (rac)-2- Am no- 2- (ﬁ > phenyl )-115- rret hyl - 6- (t et r ahydr o-
furan-3-yloxy)- pyridin-3-yl ! di hydr ochl ori de

N H2 OH 20CIH WD 2010/ 094659PCT/ FF@bI10/ 051877 -108- a)

racll- (3, 4-D chl oro-phenyl) - 2T | - 6- (tetrahydro-furan-3-yloxy)-pyridin
-3-yll-2-oxoethyl _ 1-carbam cpetid t-butyl ester The title conpound was
prepared fromrac-[ (3, 4-dichlorp-phenyl)-(nethoxy-nethyl -carbanoyl) -

nmet hyl]-carbam c acid tert-butyl ester (Internediate 9) and

rac-5-brono- 3- net hyl- 2- tetrahydro- 5 furan-3-yl oxy) - pyr|d| ne (Internediate
29) i n daried- %ﬁlnhénw E-¢lyro-Rignpl) SRyxo-al [ -gaihatiia@3d per(-Rupi ester

xAC acid tert-butyl ester in
d 357.1 (M+H)' . Exanple 31

5 A solution of 647 mg (1.97 mmol)rac-[(4-chloro-phenyl)-(methoxy-methyl-carbamoyl)-methyl]-
carbamic acid tert-butyl ester (Intermediate 8) in 10 ml dry tetrahydrofuran was cooled to 0°C
and within 3 min 8.27 ml (4.13 mmol) 0.5M 4-biphenylmagnesium bromide solution in
tetrahydrofuran were added. After stirring at 0°C for 3 hours further 3.94 ml (1.97 mmol) 0.5M
4-biphenylmagnesium bromide solution in tetrahydrofuran were added and stirring at 0°C

10  continued for 1.5 hours. The reaction mixture was poured onto saturated aqueous ammonium
chloride solution, diluted with water and extracted with ethyl acetate. The combined organic
phases were washed with brine, dried over Na,SO4 and evaporated. The crude product was
purified by flash-chromatography on silica gel with a gradient of heptane and 0% to 30% ethyl
acetate: MS (ISN): 420.0 and 422.1 (M-H)".

15 b)) rac-erythro-[ 2-Biphenyl-4-yl-1-(4-chloro-phenyl)-2-hydroxy-propyl]-carbamic acid tert-
butyl ester

A solution of 100 mg (0.237 mmol) rac-[2-biphenyl-4-yl-1-(4-chloro-phenyl)-2-oxo-ethyl]-
carbamic acid tert-butyl ester in 2 ml dry tetrahydrofuran was cooled to 0°C and within 3 min
0.500 mmol 3M methylmagnesium chloride solution in tetrahydrofuran were added. After
20 stirring at 0°C for 1 hour further 0.237 mmol 0.5M 3M methylmagnesium chloride solution in
tetrahydrofuran were added and stirring at 0°C continued for 1 hour. The reaction mixture was
poured onto saturated aqueous ammonium chloride solution, diluted with water and extracted
with ethyl acetate. The combined organic phases were washed with brine, dried over Na,SO4 and
evaporated. Pure title compound was obtained: colourless solid; MS (ISP): 438.2 (M+H)" and
25 364.0 (M-tBuOH)+H) .



b)

rac-erythrol 1- (3, 4-Di chl oro- phenyl ) - 2- hydr oxy- 215- net hyl - 6- (t et rahydro-fura
n- 3- yl oxywe 2pywaodésn- 3- yl ret hyl | -carbam ¢ aci d tert-but ylPCegtPes10/05iBhe titl e
conpound was prepared from

rac-[1- (3, 4-di chl or o- pheny1) - 245- net hylll36- (t et r ahydr 010

furan- 3- onxy) pyridin-3-yl]-2-oxo- ethyl] carbam c acid tert-butyl ester in

ol o0l 18 SEOI %k A AR APt ey

furan- 3- onxy) pyridin-3-yl1 _1- ethanol di hydr ochl ori de The title
conpou erlevm'ﬂe poepaunet wasopnepared from rac-erythro-[ 2-biphenyl-4-yl-1-(4-chloro-phenyl)-2-

rac-eryj (o) - I - -
met hyI CH ?@ﬁ% f&r%{gﬂd ggﬁ %}l@l 2 epé‘gra?%sgﬁé’ %ﬁgﬁp% anoﬁ ﬁsﬁ{/d”g 2
chl ori dM+iHh anal ogy to Exanpl e 2d) M5 (ISP): 383.1 and 385.1 (MtH)'
Exanpl e 32
rac-£r &Bhﬁﬂ A no- 2- (3, 4-di chl oro- phenyl ) - 1- (5-i sopropoxy-pyridin-2-yl)-e
t hanol rochl ori de 20NH2CH a)
racll- (3, 4-Di chl oro- phenyl)-2-(5- |so oxy ridin-2-yl)-2-oxo-ethyll-carb
ami ¢ acueetehotdtmingsh- &rteml@ﬂylmheey mpmbeﬁtf@wd triftuoroacetate
rac-[ (3, 4-di chl oro- phenyl) - ( met hoxy- nethyl carbanoyl)- nethyl]-carbanm c
acid tert-butyl ester (Internediate 9Ll and @Fbrono-5-isopropoxy-pyridi ne 25
(I'nternmediate 30) in anal ogy to Exanpl eyla M5 (I1SP): 439.2 and 441.1
(MtH)', 383.2 and 385.1 ((Mi sobutene) ¥ 00%. WO
2010/ 094659PCT/ EP2010/ 051877 ol99- Db)
1- (3, 4-Di chl or o- phenyl ) - 2- lydrjoxy- 2- (5- Y sopr opoxy- pyri di n-2-yl)-ethyl | -
carbami c acid tert-butyl e, N
rac4l- (3, 4-di chl oro- phenyl)42-(5-i soprope
y1) 2- oxo- et hyl ] -carbani ¢ afid tert-hy \ in\anal ogy to Exanple Ic):

M5 (ISP): 441.2 and 5 443.1 (MtH)t c¢)
rac-erythrol2- Am no- 2- (3, 4-di chl or o- phenyl ) - 1- (5-i sopropoxy-pyridin-2-yl)-e
t hanol adi RydfDchicar Bael-phekhi- It (314-&ichlorpphiadh])\Wasxpedplrcathdniio Mucid  tert-butyl
rac- erx}pro41 (3, 4-di chl or o- pheny1) - 2- hydr oxy- 2- ( 5-
|soprop8xy pyridin-2-yl)-ethyl]-carbamc acid tert-butyl ester in anal ogy
to Exanple 2d): M5 10 (I1SP): 340.9 and 343.0 (MtH)'. Exanple 33

10  The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(rnethoxy-rnethyl—carbarnoyl)-

methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 1-bromo-4-tert-butylbenzene in
analogy to Example 1a): MS (ISP): 436.1 and 438.2 (M+H) .

b) rac-erythro-[2-(4-tert-Butyl-phenyl)-1-(3,4-dichloro-phenyl)-2-hydroxy-ethyl]-carbamic acid
tert-butyl ester

15 The title compound was prepared from rac-[2-(4-tert-butyl-phenyl)-1-(3,4-dichloro-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1¢): MS (ISP): 438.1 and 440.1
(M+H)".

¢) rac-erythro-[2-Amino-1-(4-tert-butyl-phenyl)-2-(3,4-dichloro-phenyl)-ethanol trifluoroacetate

The title compound was prepared from rac-erythro-[2-(4-tert-butyl-phenyl)-1-(3,4-dichloro-
20  phenyl)-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1d): MS (ISP):
338.0 and 340.1 (M+H)".

Example 38

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1, 1,2, 2-tetrafluoro-ethoxy)-phenyl]-ethanol



rac-eryt hrol2- Am no- 2- (3, 4-di chl or o- phenyl )-112-f| uor o- 4- (t et rahydr o- pyran-
4-yl oxy)- phenyl  1-ethanol hydrochl oride 15 a)

rac-11- ( 3wo-2Diociokesp o- phenyl ) - 212- f | uor o- 4- (t et r ahydr o- ppCcarerde1plossy) - phenyl
| - 2-oxo-ethyllcarbamc acid tert-butyl ester The title conpound was
prepared fromrac-[ (3, 4-dichl oro- phenylll#- ( met hoxy- net hyl - car banoy1) -

nmet hyl ]-carbam c acid tert-butyl ester (Internediate 9) and

4- (4- br ono- 3-fl uor o- phenoxy) - tetrahydro-pyrah q:| ntermedi ate 31) in anal ogy
to Exanple la): M5 (ISP): 498.4 and 500.2 2 H', 442.2 and 444.0
((Misobutene)+H) (100% . b)rac-\erythrol /
1- (3, 4-Dichl oro-phenyl )-212-flu ( r hydr/o- 5yran-4-y| oxy) - phenyl 1-2-
hydr oxy- et hyl 1-carbam c acid esyerF The title conpound was
prepared fromrac-[1-(3,4-dichlo 242-f | uor o- 4- (tetrahydro-

pyr an- 4-yl oxy) - phenyl] - 2- oxo- et hyl] - amc acid tert-butyl ester in

anal ogy to Exanple Ic): 25 M5 (I %P%\] 50 Ig and 502.2 (M+H)', 482.3 and
484.2 ((MH20)+H)', 426.1 and 428.90 (( H20 + isobutene))+H)' (100%. WO
2010/ 094659PCT/ EP2010/ 051877 -110-

- eryt hr 012- A, n9-,2+{.3, 4- di ch} 05 0- 112-1] _4-
R T LA e T S RO i
pr epar edrifandeveidderebyphese] 1- (3, 4- di chl or o- pheny1) - 242-f | uor o- 4-
(tetrahydro-pyran-4-yl oxy) - phenyl | - 2- hydr oxy- et hyl ] - carbani ¢ aci d
E (I\a/lri-t . b"ﬂ%&g%ﬁcﬁg{pgaﬂd @Q?br%gé(rea Froth Qéq@h%ic%@rb-pl}@l}(ﬂ-éﬁgthoﬁggreﬁly@@Qrbél%gyl?-
r ac-er yedihdparhamiso apid e-beiye hessero (tesmptiptel 93 pndiot-inde-4-6L hHigtrafycsean- 3
-yl et R, jbeRAGRYA analo 8f 0a@pld 1a): MS (ISN): 494.1 and 496.2 (M-H.

b) rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1, 1,2, 2-tetrafluoro-ethoxy)-phenyl]-ethanone
hydrochloride

To a solution of 150 mg (0.302 mmol) rac-[1-(3,4-dichloro-phenyl)-2-oxo0-2-[4-(1,1,2,2-
10 tetrafluoro-cthoxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in 5 ml methanol was added 0.5
ml of a saturated hydrogen chloride solution in ethanol and the mixture stirred at ambient

temperature for 20 hours. Evaporation of the reaction mixture and trituration of the crude product
in di-isopropyl ether provided the title compound: MS (ISP): 396.0 and 398.0 (M+H)".

c) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1, 1,2, 2-tetrafluoro-ethoxy)-phenyl]-
15  ethanol

The title compound was prepared from rac-2-amino-2-(3,4-dichloro-phenyl)-1-[4-(1,1,2,2-
tetrafluoro-ethoxy)-phenyl]-ethanone hydrochloride in analogy to Example 1¢): MS (ISP): 398.0
and 400.0 (M+H)", 381.1 and 382.9 (M-NH;)+H)".

Example 39

20  rac-erythro-[2-(3,4-Dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-2-methylamino-
ethanol hydrochloride



cl 10
a)rac-11- (3, 4-Di chl oro-phenyl)-212-fl uor o- 4-( 3- net hyl - oxet an- 3-yl net hoxy) -p
henyl 1- 2voxoro/@udsyl 1-carbam c acid tert-butyl ester Phe/EPRO0OSBONTPouUNd
was prepared fromrac-[ (3, 4-dichloro-phenyl)-(nethoxy-mnethyl -carbanoyl) -

met hyl ]-carbanic acid tert-butyl esterllfknternedi ate 9) and
3-(4-brono-3-fluoro- phenoxynet hyl)-3-net hyl -oxetane (I nternediate 32) in
anal ogy to Exanple la): MSCHSP): 15 498.3 and 500. 2 (l\/HrH)', 398.2 and
400.0 ((MBoc)+H) (100%; MS (ISN): ®&96.4 and 49 5 (MH)- b)
rac-erythrol 1- (3, 4- b chl or o- phenyl ) -|212- (t;I uor o- 4-/( 3- met hyl - oxetan-3-y| met ho
Xy) - phenyl 1- 2-hydroxy-ethyl 1-cgef ' put yl ester The title
conmpound was prepared from

oxet an- 3-yl et hoxy)-phenyl] 2- oxo- ethyl | pami ¢ acid tert-butyl ester in
anal ogy to Exanple Ic): M5 (ISP); : 502.2 (M+H)', 426.1 and 428.0
((M (H20 + i sobut ene))+H)" (1oocﬂ5'|
rac- eryt hro-P- Am no- 2- (3, 4-di chl or'o- plggdyl ) - 112- f | uor o- 4- ( 3- net hyl - oxet an- 3
-yl met hoxy) - phenyl _ 1-ethanol The title conpound was prepared from

rac- eryt hro41- (3, 4-di chl or o- phen ) 242-f1 uor o- 4- 25 '
met hy| @bx et gei=eBeirarkd HeshBrogtibn éy =glapylaro xhy (et gﬁ%jﬂ@@?ﬁb@fﬁ-é—(ﬁ@q@-ﬁhenﬂ)—

tert - bukyl-&ab&hidWiBlehLbli%sRrsol ution of the starting nmaterial in
di chl oronet hane/trifluoroacetic acid 1:1 at anbient tenperature for 5 m'n

The reaction m xture was evaporated under reduced pressure at anbie

2010/ 0946 59PttiorP2ini¢) om2 65794 ewpeb deencethroHd-( élsqhalalemrah@@ﬁl)@phydﬁoxy-2 (4-
di chy orl&me R B-camnd] &afrB@fhﬁChc\M tdit-BayLEsasrad mmousmﬁ@qiymrbarﬁﬂe besatagded

sol uti heelso t tte r re gas
evo:Ju!t WO I ﬁrgi (?g,l,g gzﬁ 4 3 ﬁabu%ﬂglmeglﬁlﬂb’é aEen
up in dihrehhmuﬁere)t/etsasteredt arteain‘tﬁehtl tamaoratire rfasédmdrsbaﬂlhn anad hige(OrBI@uﬂmnorh)g4-
L TN et O SR W e
r ac- er ynintusd Maardirsotl R podred-adi & lsilise gephelyin) and purified hetlagh- glinpamqgr@nh@rgn )-e
thanpl it §IH4praA86@L Abstate gradient with 0 to 25 % ecthyl acetate. The title compound was

obtained as colourless gum.

b) rac-erythro-[2-(tert-Butyl-dimethyl-silanyloxy)-1-(3,4-dichloro-phenyl)-2-(4-iodo-phenyl)-
ethyl]-methyl-carbamic acid tert-butyl ester

The title compound was prepared from rac-erythro-[2-(tert-butyl-dimethyl-silanyloxy)-1-(3,4-
15 dichloro-phenyl)-2-(4-iodo-phenyl)-ethyl]-carbamic acid tert-butyl ester by treatment with
sodium hydride in tetrahydrofuran at ambient temperature for 5 minutes then methyl iodide was
added and the reaction mixture stirred at ambient temperature for 4h. Usual workup and flash-
chromatography provided the title compound: MS (ISP): 635.9 and 637.8 (M+H)".

c) rac-erythro-[2-(tert-Butyl-dimethyl-silanyloxy)-1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-
20  pyridin-3-yl)-phenyl]-ethyl]-methyl-carbamic acid tert-butyl ester

The title compound was prepared from rac-erythro-[2-(tert-butyl-dimethyl-silanyloxy)-1-(3,4-
dichloro-phenyl)-2-(4-iodo-phenyl)-ethyl]-methyl-carbamic  acid tert-butyl ester and 5-
fluoropyridine-3-boronic acid in analogy to Example 1b): MS (ISP): 605.1 (M+H)".

d)  rac-erythro-[2-(3,4-Dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-2-methylamino-
25  ethanol hydrochloride



HNOH2 10 a)

racll- (3, 4-Di chl or o- phenyl) - 2-o0xo-2-(4-trinethyl silanyl-phenyl)-ethyll-carb
am c aci awoepton9sesh ester The title conpound was prepar @dTRPRON/051877

rac-[ (3, 4-di chl oro- phenyl) - (et hoxy- net hyl - car banoyl) - net hyl]-carbam c
acid tert-butyl ester (Internediate 9}11&nd
1-brono-4-(trimethylsilyl)benzene with tert-butyl-lithiuminstead of

?M*:l;l; ty'q*h'g;ﬁ'leu B thPo A9 rddr X AOR! fucl @ thrdVR-flrBBheyl-ARfeRyBMndBx 1 Da-

r ac- er ylidhlasb Ppheay k2 o At fooe-pyredid 3y vI2phgn bsthyl2-nfetbylrcarhanhy | sicidanydrt-pighy| )
-ethyl cleer GRERAMY GviftCd Bydr&dn dhtiride s8Rt in mEfRnS1 4t 158°C WAUR RS aRSr SRA €d

from

rac4l- O3 weeiomstpisengd tyitwatignobthe £ride; pradysf I8 df-Bap1opresan Pev et Putr ba
m ¢ ;acitiletcdmpobnt: WIS ESPEr391n adsoagy(M-eHExanmpl e 1c): M (1SP): 454.0 and 20
456.1 (MtHt c¢)

rac- er% hr012- Am no- 2- (3, 4-di chl oro- phenyl )-1-(4-trinethyl silanyl - phenyl)-e
t hanol &%aMR&dP oacetate  The title conpound was prepared from
rac-erythro4l- (3, 4-di chl oro-phenyl)-2-hydr oxy- 2-(4-

tri met hyb-shlmoyi2-phesyl)s unldoGae V94 3k 81y RUL Yy BS L Bheriyl]-@R@lop Y
to Exanpl eijjld) :[I M5 25 (TSP): 354%% ?ﬁﬁygSg 1 (jl}\/HrH)py. V\(JS Shphers]

2010/ 094659PCT/ EP2010/ 051877 -112- Exanple 36

rac-erythrol 1- Am no- 2- bi phenyly 4-y1-1- (4- chl or/0- phanyl ) - pr opan- 2- ol
trifluoroacetate CI a) racl2-B{phenyl -4-y2=1-\ 4- gHl or o- phenyl ) - 2- oxo- et hyl
1 -carbamic acid tert-butyl est A gpT{ion of 647 ng (1.97

mol ) rac-[ (4-chl or o- pheny1)GCl - car banoyl) - net hyl ] - carbam c
acid tert-butyl ester (Interned O m dry tetrahydrofuran was
cooled to OC and within 3 mn 8.27 4.13 mol ) 0.5M 4-bi phenyl nagnesi um
brom de solution in tetrahydrofurad webe added. After stirring at OC for 3
hours further 3.94 n (1.97 molhN. sMQHpi phenyl magnesi um broni de sol ution
in tetrahydrofuran were added and stirring at 0OC 10 continued for 1.5

hours. The reaction m xture was poured onto saturated aqueous annoni um,
chlori ¢@ w—b{%r@lcwmw yéﬁ%-ﬂwét[éﬂeém(awg“fewmé-ér?wwﬁ]@f/ﬁ;ﬂﬂ%é{ké@réﬂ@zc The
comy nedidregadind cploases were washed with brine, dried over Na2SO4 and
evaporated. The crude product was purified by flash-chronmatography on

Wth a adi ent of hepta acet

?: IS:\I;:a "Iglgglt]@ CQRWOUBD WS ?r[gpg)ed fro rac&%,ﬁl—%?ch o(){()o:[p%egﬁ;{%rgétn&y-met yi%gr:barl}l@yl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 4-(4-iodophenoxy)tetrahydropyran in
analogy to Example la): MS (ISP): 480.2 and 482.1 (M+H)", 424.1 and 426.0 ((M-
isobutene)+H)" (100%), 380.1 and 382.0 (M-Boc)+H)" (94%).

15 b) rac-[2-Amino-2-(3,4-dichloro-phenyl)- 1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanone
hydrochloride

The title compound was prepared from rac-1-(3,4-dichloro-phenyl)-2-ox0-2-[4-(tetrahydro-
pyran-4-yloxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS
(ISP): 380.1 and 382.1 (M+H)".

20 ¢ rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-

ethanol

The title compound was prepared from rac-[2-amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-
pyran-4-yloxy)-phenyl]-ethanone hydrochloride in analogy to Example 1¢): MS (ISP): 382.1 and
384.1 (M+H)".

25 Example 41



15 b) rac-erythrol 2-Bi phenyl-4-yl-1-(4-chloro-phenyl)-2-hydroxy-propyl 1
-carbamc acid tertbutyl ester A solution of 100 ng (0.237 mmol)

rac- [ 2- biwbenylood46591- 1- (4- chl or o- phenyl) - 2- oxo- et hyl ] - eaTERR910/08137T
tert-butyl ester in 2 m dry tetrahydrofuran was cooled to OC and within 3
mn 0.500 mmol 3M net hyl magnesi um chl erli7de sol ution in tetrahydrofuran were
added. After 20 stirring at OC for 1 hour further 0.237 mmol 0.5M 3M

met hyl si_ ym I | d

tirringras 66 dantooeq Per e Rk R AR DR QLR R0 il o
saturawdwnahueous ammoni um chl oride solution, diluted with water and
extracted with ethyl acetate. The conbi ned organic phases were washed with

brine, dried over Na2504 and evaporated. Pure yithe conpound was obtai ned:
colourless solid; M5 (I1SP): 488.2 (MtH) ang® 36400 ((MtBuOH) +H)'. WO

rac-erythrol 1- Am no- 2- bi phenyl -
uoro-acetate The title co und
2- bi phenyl-4-yl1-1-(4-chl oro-pheny
tert-butyl ester in anal ogy to Exang
Exanpl e 37 OH
rac-erythrol2- Am no-1-(4-tert- but%l phenyl ) - 2- (3, 4-di chl or o- phenyl ) - et hanol
trifluoroacetate CICl a)

racl2- (T(hettﬁfe CO%BMIIICT QQ?QMB%G&T)? Shidnti&ith 195%1%@%11)& ?acoéfg)ﬂ]%-ﬂ%’-hllrﬁrﬁaf-@m c

acrd tert- ester s prepare

rac-J Mﬂqrprﬂ%lpwlbl ﬂﬁéwfyyqrﬁww%ryl@évhph@wr% P afehirajpake AR} el

acid t%ﬂr @Mt:lytlh setneretr(ahmm BB ak at'epelk, @dl@hrlesb Qhdcrd Msr(lsmutsm bemaeysa. i n

anal Ogy%g@% f&s u‘?@ﬁ PI)W ?3 and 43 .2 (MHH)' b)

rac- er§ QQ' § I {3, 4- drchloro phenyl) 2- hydr oxy- et hyl
1 -carbamic acid tert-butyl ester 15 The title conpound was prepared from

rac42 (Bkalnflé 4Dut yl - phenyl) - 1- (3, 4-di chl or o- pheny1) - 2- oxo-ethyl]-carbamc

acid tert butyl ester in analogy to Exanple Ic): M5 (I1SP): 438.1 and 440.1

( Mr

AN Vial Fttrosiind: AP Gk i liogr-PRBHA- 4 et AT 4RI ST EORHEGIY et hanol

trif0 uer/emokt at e The title conpound was prepared from

rac-erythro42-(4-tert-butyl -phenyl)-1-(3, 4-di chl oro20

phenyl)-2-hydroxy-ethy|] carbamc acid tert- but ester in analogy to
Exanple 1d): MS (1SP): 338.0 amd 340. 1 (NHHb Exgnpl e 38 WO

2010/ 094659PCT/ EP2010/ 051877 O

SA%s

H2N OH

| or o- phenyl ) -propan-2-ol trt
gd fromrac-erythro4

ydr oxy- propyl ]-carbam c acid

M5 (ISP): 338.2 (MtH)'. 5

a) rac-[2-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl]-1-(3,4-dichloro-phenyl)-2-oxo-ethyl] -

carbamic acid tert-butyl ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-

15 methyl]-carbamic acid tert-butyl ester (Intermediate 9) and (4-bromo-phenoxy)-tert-butyl-
dimethyl-silane in analogy to Example 1a): MS (ISP): 510.3 and 512.2 (M+H)", 410.1 and 412.1
((M-Boc)+H) (100%).

b) rac-[1-(3,4-Dichloro-phenyl)-2-(4-hydroxy-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl

ester



-114- a) rac-11-(3, 4-Di chl oro- phenyl ) - 2- oxo-214-(1,1,2,2-tetra

uor o- et hoxy) - phenylrethyl 1 - carbamc acid tert-butyl ester The title
conpound waopvep@Esed from PCT/EP2010/051877

rac-[ (3, 4-di chl oro- phenyl) - (et hoxy- net hyl - car banoyl)- 5 methyl]-carbamc
acid tert-butyl ester (Internediate 9}l1&nd
1-io0do-4-(1,1,2,2-tetrafl uoroet hoxy)benzene in anal ogy to Exanple la): M

(| SN); 5 T4 ) i . ) N )
Fac. 5. Al e s0RodREn G b oo 1k o (314 ey tptg-dimpity glanyloxy)-pheny 113,

uor o- etdidviorp=phkeylyL raxpkiind hearhgdicoad deri-tetyTrestar go buglo gy totExampleny) b):0M$02
mol ) readl368 4adzodb erprphenyl) - 2- oxo- 244- (1, 1, 2, 2- 10

tetrafl uoro-ethoxy)-phenyl]-ethyl]-carbamc acid tert-butyl ester in 5 mn
met hanol was added 0.5 ml of a saturated hydrogen chloride solution in

et hanolc) aifd-[{ HE @ity e-pEemilk &agxat-[dnfatety droshrperat e -phany eethdlre g bamic
Evappr af iR HuntiRser €action mxture and trituration of the crude product in
di -i sopropyl ether provided the title conmpound: M5 (ISP): 396.0 and 398.0

MtH) ' . c
5 ac H)e r yhsr e s:s)mpﬁwdz wes, MeRfitech figid 1 fhin(A.4-dichlerg-phany})-2-(4-8ydrgxy-phenyl)-2-
uor o- etoRkeXyhyl P&ePathiclacid Sttt iaylokstdhand i fak 8- RekaM@Eo RFAP A thalog®Mo

rac- 2- am no- 2- (3,4 di.ghl orq- pheny1) - 1-[4-(1, 1, 2, 2- N o
tetraf IaES‘IGP]Ble«Ze? f(‘r)o%% 8§ﬁ£r§$?ﬁa@gﬁ%ér@hﬁ@dr%¢m Q UMeRerBE) 9%anpl e
Ic): MS (1SP): 398.0 and 400.0 (M+H)'. 381.1 and 382.9 ((M NH3)+H)" .
Exanpl )39 2fyc-[2-Amino-2-(3,4-dichloro-phenyl)- 1-[4-(tetrahydro-furan-3-yloxy)-phenyl]-ethanone

rac-erythrol?2-(3, 4-Di chl oro- phenyl )-114-(5-fl uoro-pyridi n-3-yl)-phenyl 1
- 2-]&& @P@?ﬁ%’%’lﬁ@?hanol hydr ochl ori de WO 2010/ 094659PCT/ EP2010/ 051877 a)

rac-erythro[ 2-(tert-Butyl-di met hyl -sil anyl oxy)-1-(3, 4-di chl oro-phenyl)-2-(4
- i odo- pthenyilly -coedpbyhd  vilasc proparsd cfrasi eact [@rB;dditlore phiciy)TDoro-3qhyicdahydb- 200

ng (0.394 ) srac-eryt:hro-[1-(3, 4-dj chl oro-phenyl) - 2- OXYA 256 4x.

odo- pUAYT ) erH e e B {4 LSRRy e B By ety W B by s

N, N- di riEthyB66od anchd b0 (MdiH) added 67.1 ng (0.985 nmol ) inidazole and 71.3 ny
(0.473 mmol ) tert-butyldinethylsilyl chloride. The m xture was stirred at

AL et e RS ALl OL A Rid O S d kD oD B TB Ay I g 2-vicns) pprep

Thel% e&étdnoh m xture was directly poured on a silica gel colum and
purified by flash-chronmat ography on

The title compound was prepared from rac-[2-amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-
furan-3-yloxy)-phenyl]-ethanone hydrochloride in analogy to Example 1¢): MS (ISP): 368.1 and
370.1 (M+H)", 350.2 and 352.1 (M-H,0)+H)" (100%).

Example 43

20  rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-phenoxy]-2-chloromethyl-2-
methyl-propan-1-ol hydrochloride

ﬂ
Cl 0 Cl
o~y )

HN  OH
CH



10 with a heptane/ethyl acetate gradient with 0 to 25 %ethyl acetate. The
title conpound was obtained as col ourless gum b)

rac-eryt hwo28to(wessv - But yl - di net hyl - si | anyl oxy) - 1- ( 3, 4- dipCERe@ophsnyl ) - 2- (4
-i odo-phenyl )- ethyl 1-nmethyl-carbamc acid tert-butyl ester The title
conpound was prepared from -119-

rac-erythro42-(tert-butyl -di nmethyl -silanyl oxy)-1-(3,4- 15

tr oat méne "wi (- CoB D AR A P SRR S By B i bhes P ¢ o
5 m nutcesbamhenadé@wwy{@ﬂﬂde was added and the reaction mxture stirred at
anbi ent tenperature for 4h. Usual workup and flash-chromat ography provided

e o N GQCRAM R %&ﬁ'ﬁé’éaref%ﬁs?ﬁ‘@nyl ogﬁgf%?éewzé pidroxyphonyl2-)

(5-fl u@lxg-ethm] wbar@pna Yi2): bptyérwte]r eemﬁy@rmﬂ@iy xet@ai%ﬂé)nm@th@z@qldmt @wﬂagyut%

estey E@nipldd § pq?d47@als(mr}9pared from

rac- erythro42 (tert b di et hyl - si | anyl oxy) 1 (3, 4-

di chl or o- phen¥1 -2-(4- |odo Pogonyl) ethyl]-nmethyl -carbam c acid tert-butyl

ester #d Bec-fi-doiepind tdisé 18drydmwma@m2wﬂrﬁt R AR EXHrdp (e Hishioras

(1 SP) . B0 ed MR hydroo220/ 094659PCT/ EP2010/ 051877 -116- The title

corrpound was prepared from

rac-er hro42 (tert- butyI di rrethyl sil an

di chl orldep¥hgaypoundwes prengeido i ragrln -é 4y‘11$2IBWehl%ﬂn]VDE?rWyﬁmﬁ%‘ﬁ’h%et%ﬁbam

c acid ylhﬁéthoiay)tpﬂenﬁgslz&rxobathﬁ] barbh@ abid Rrt2buyIdsRe @Nartilggth BRasPlelHY HYNMN
{lﬁ zi I\i‘) 4i$8 ]&]gﬁ 24 hours. Evaporation of the reaction mxture and

tri oh t( ?:r ude product in di-isopropyl ether provided pure 5

title conpound: MS (I1SP): 391.2 and 393.1 (M+tH)'. Exanple 40

rac-eryj hn@kaﬁMﬁyoAzafn(o:Q-A% didehl oo @hpinenyIhydibkf-e(iy Gt prany.c ] @@y ndthyl-0Xy) -

phenyl r et Ey&} | l%%? Tori

rac- 1- B Ut r8- 5%@/}13%6 0X0- 214- (tetrahydro- pyran-4-yl oxy) - phenyl reth

yll-c arbamc 10 acid tert-butyl ester The title conpound was prepared from

rac- [ ( Ihé-tdlecddngromn veasykgpared fboxyacHei( By dictdo toayhey $) -2 - ingeltr dy -2 -{ 463 -k yd-

acid t e oph ) FOQRYr an
e AP DT S SOSR B CA
42610 (M&(mm@egmzw ((M%I) 3302 anchhep. ZsﬁM{Dlzp()ﬁHEc(éQOr S (94% . 15
b)racl12- Am no- 2- (3, 4-di chl or o- phenyl )-114- (tetrahydro- pyran-4-yl oxy) - phenyl
r et han Enﬁ duygchloride The title conpound was prepared from

rac-1- %%@i I chl or o- phenyl) - 2- oxo- 244- (t et rahydr opyr an- 4-yl oxy) - phenyl] -eth
yl]-carbamc acid tert-butyl ester in analogy to Exanple 38 b) M5 (I SP):
380. 1 anceB8R0 2(AMip-2-(®-dichloro-phenyl)-1-[4-(1,1-dioxo-hexahydro-1 A5-thio-pyran-4-

c)rac- 2- (3, 4-di chl or o- phenyl ) -114- (t et rahydr o- pyran- 4-yl oxy
?/&&E}ﬁﬁ gy’%énol%ﬁu

) - phen e title conpound was prepared from
rac42-am no- 2- (3, 4-di chl oro- phenyl) - 144- (t et r ahydr apyr an- 4-yl oxy) - phenyl ] -e
t hanone hydrochl oride in anal ogy to Exarrpl e |lL): (I'SP): 382.1 and 384.1
( MHH) * S\
H.N OH
20 a) rac-[1-(3,4-Dichloro-phenyl)-2-oxo-2-[4-(tetrahydro-thiopyran-4-yloxy)-phenyl]-ethyl]-

carbamic acid tert-butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(4-hydroxy-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester and tetrahydro-2H-thiopyran-4-ol in analogy to
Example 9 ¢): MS (ISP): 496.2 and 498.1 (M+H)", 396.1 and 397.9 (M-Boc)+H)" (100%).



WO 2010/ 094659PCT/ EP2010/ 051877 -117- (1R, 2S or

1S, 2R) 12- Am no- 2- ( 3, 4-di chl oro- phenyl ) - 114- (t et r ahydr o- pyran- 4-yl oxy) - pheny
| ' - et hawol2010lieess®i t| e conpound was obt ai ned by chronaPogrERphio®ssepar ati on
of rac-erythro42-amno-2-(3,4- 5

di chl or o- phenyl ) - 1-[ 4- (t et r ahydr o- pyr al204- y| oxy) - pheny1] - et hanol on a
Chiral pak AD colum wi th eluent heptane/ethanol 70:30 as 1st peak,

col ourl cp 8{ /g J)@{g' %P)éyl)-g-%% (} 1€ j)%ﬁﬁéka%yaﬁr% ) ’thzgﬁyia&—@;)gxy?%%e’%/l] 2-

((MH2
rac- ery?txme Wbammallzﬂ(@@d%liechl or o- phenyl ) - 114- (tetrahydro-furan-3-ylo
xy) - phenyl | 10 ethanol a)rac-[2[4-(tert-Butyl-dinmethyl-silanyl oxy)-phenyl

1-1-(3, ﬂedilﬁylcfg\g\xgoﬁﬁ@ Wds) 8@%&8 ﬁ} Wddation C&¥F %Tlc(3%&1gh15% f)héﬁ%)ld of&&efﬁ The

titl
e © (oo Birdnes e bRy HeeRyimie atcihrisyhuyl 1 Sstae i [ mehksam o

aC' dS t @eteRISiY hei@Sh @ichldrofmethaRdataintoidht t&fferature for 18h MS (IS E2< 526 1 and 527 9
ror@&ﬁyenoxy -tert-butyldinmethyl-silane in analogy to anple la):

ISP 3 and 512.2 (MtH)', 410.1 and 412.1 ((MBoc)+H)' (100%. WD

2010/ 094659PCT/ EP2010/ 051877 -118- The title conmpound was prepared from

rac- [ 244- (hert A%hé’b @Imkmw Bhdn@DYi-piyI) F-RRRBYEYalViik3 1 4-)°-thiopyran-4-yloxy)-

di chl or o é"%z?n%ﬂ)@ (Z&%) -carbamic acid tert-butyl ester in analogy to
Exanpl & %ac €2 and 396.2 (MH)- c) rac-

[1- (3, 4-D chloro- phenyl) 2- 0X0- 214- (tetrahydro furan- 3-yl oxy) - phenyl r et hyl |

- car bamgﬁ éﬁlg&@irrﬁj)ohﬁd twab @tdfhreﬂsﬁﬁrﬁ ﬁad;g -{3,4- Hﬁhmdiqpﬁmd) M&(Fﬂ&ﬁcﬁdb@ﬁbxﬁhﬁm‘b-
vei 7 &r PGt g E2 Y y%v%ﬁ%p%re”ﬁs@ SR Fni aBobes o

Exanpl e}mnm)ezsaws MSSHPP): 468.2hndAd0. 268131 MkH) ', 366.0 and 368. 0 ((MBOC) +H)
(100%) .

2- hi h - f -3-yd h I
re? ﬁaLo mi‘tnf %%%é%]@l%”%%réo(;{h 2 Eln %l e)”& 1( 214? i Qy 2’6&% pcf A TR
rac- [ 1@ yhphingHtaharopheny 1) - 2 0X0- 244- (tetrahydr ofur an- 3-yl oxy)-phenyl]-et
hyl]-carbam c acid tert-butyl ester in analogy to Exanple 38 b): M (I SP):

366.0 aﬁlg t%%SCoomlnglaD\;vas prepared from rac-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1,1-dioxo-
15 hexahydro-1 2%-thiopyran-4-yloxy)-phenyl]-cthanone hydrochloride in analogy to Example 1c):
MS (ISP): 430.2 and 432.1 (M+H)', 412.0 and 414.1 (M-H,0)+H)" (100%).

Example 45

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)- 1-[4-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-
ethanol

Cl O

)

20 H,N OH

a) rac-[1-(3,4-Dichloro-phenyl)-2-oxo-2-[4-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-ethyl]-

carbamic acid tert-butyl ester



e)

rac-erythrol rac-2- Am no- 2- (3, 4-di chl oro- phenyl )-114-(tetrahydro-furan-3-ylo
xy) - phenyWwbD2B10ad&En0l The title conpound was prepared fPCEFEP2010/051877

rac42- am no- 2- (3, 4-di chl oro- phenyl) - 144- (t et r ahydr of ur an- 3- yl oxy) - phenyl ] -e
t hanone hydrochloride in analogy to Ex@tple 1c): M5 (I1SP): 368.1 and 370.1
(MrH)', 350.2 and 352.1 ((MH20)+H)' (100% . Exanple 43 20

rac- er yithr Nyl ) =i e - 2-chl
or oot T, S s8R LS a6 R RO -gnibfp Ao el a R By 2
2010/ OMGMWEWIMOMEE 1@7utyl mer arg) tatrabydrp-2H-pyran-4-ylmethanol in analogy to

1- (3, 4-HaaRlos oy Rﬂ??ﬁb%ﬂ@l@z&ﬁ4@@ﬁﬁ%&F et an- 3-yl met hoxy) - phenyl | - 2- oxo-eth
yll - carbanlc aci d buty ester he title conpound was prepared from
rac41- (3, 4-di chl oro- pheny1l) - 2- (4- hydr oxy- pheny1) - 2- oxo-ethyl]-carbam c
acid t é’ﬁtm%ﬁ%ﬂﬂml’éﬂst?ég Yatiehl¢r3- m}%1-Hx@@tm@émymya'mé‘t}ﬁmmwmhanﬁi@gﬁﬁn@w 5
Exarpl 6,9 £hlo-H6 (1SN): 478.1 (MH-. b)

racl2- Anlno 114- (3-chl oro- 2- hydroxynethyl 2- met hyl - propoxy) - phenyl | - 2- (3, 4-
dlchlorophenyl) et hanone hydrochlorlde The title conPound was re ar ed

f r om r dde[ atlg Fompaped | waso Pishaisy 1500y sace[3-(Fek-dighlosaleay ) R-oxo-2- [4-(etrahydro-

yl met heyyan= ﬁgﬁmhd %ﬂ%@l@%ﬂﬂ I]Jcaﬂfaﬁb@ah@ t'ewbdtyq %EtTer BUidHlo BStoCExdnfpl@B el gy

" ac- or yURISES: i oro-phenyl) - 1-

Ehloro phenyl ) - 1- hydr oxy- et hyl | - phenoxyl- 2-ch
oro net hyl -2- nethyl -propan-1-ol hydrochl oride The title conpound was

pr epar eg fd’coéﬂ/thm—[ 2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-
rac({l dichIoro-phenyl)-2-hydroxy-244-(3-nethyIoxetan-3-y|nethoxy)-phe
nyl carbanic acid tert-butyl ester in analogy to Exanple 1 c): 15
VB (ISP) 418.2 and 420.0 (MtH)', 400.2 and 402.2 ((M H20)+H) (100% .

Exanpl hﬁéltltle compound was prepared hflrorn rac-[2-amino-2-(3,4-dichloro- phenyl)hl-[4-r$tetrahydro- .
rac-er rol2s: C n 114- 0Xx0 X - AR6-t

i 0- pyr i)HraE Ai]' %3)(%—&)&% ﬁlfg@ﬁ%or%lg ydigc}hz r?’(ig) mr analcggy i]'o %xarnple £ F)‘ X/% ?IS]P%

1- (3, 4396dhmd688ﬁﬁéhvﬂ» Qﬁb&mxﬁﬁ%lkﬁbifhﬁyﬂ{b(1MPﬁpyran 4-yl oxy) - phenyl reth
yll- carbamc acid tert-butyl ester The title conpound was prepared from
rac4l- @%iﬁgﬂ Ioro-phenyl)-2-(4-hydroxy-phenyl)-Z- oxo-et hyl ] -carbam c
acid te ester and tetrahydro-2Hthiopyran-4-0l1 in analogy to
Example 9 c) NB (I1SP): 496.2 and 498.1 (MrH)', 396.1 and 397.9

(( MﬂBO(r)zd-H)ythr(oiI[GQ%M—[ 2M0n 201D DD-A6BIPCPhERZO 1-G) @18 ¢yl ]-phenoxy]-piperidin-1-

yl)-ethanone

H,N OH
a) rac-[2-[4-(1-Acetyl-piperidin-4-yloxy)-phenyl]-1-(3,4-dichloro-phenyl)-2-oxo-ethyl]-

carbamic acid tert-butyl ester

20 The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(4-hydroxy-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester and 1-(4-hydroxy-piperidin-1-yl)-ethanone in analogy
to Example 9 ¢): MS (ISP): 521.2 and 523.2 (M+H)"; MS (ISN): 519.1 and 521.2 (M-H)".

b) rac-[1-[4-(1-Acetyl-piperidin-4-yloxy)-phenyl]-2-amino-2-(3,4-dichloro-phenyl)-ethanone
hydrochloride



-120- Db) rac-11-(3, 4-Di chl oro-phenyl )-214-(1, 1-di oxo- hexahydro-1 26

-t hi opyr an-4-yl oxy) - phenyl 1-2- oxo-ethyl 1-carbamc acid tert-butyl ester
The titl ewoanpmaumdowas prepared by oxi dation of PCT/EP2010/051877
rac4l- (3, 4-di chl or o- phenyl) - 2- oxo- 244-
(tetrahydro-thiopyran-4-yl oxy)-phenyl }}28thyl ] -carbanic acid tert-butyl
ester with mchloro- 5 perbenzoic acid in dichloronethane at anbi ent

t enmper gt ur -1 VB (SN AP0 537, QA M D idtin-4-Sloxv)-
racl2- ?(Irllléntgt-l %{)gﬁgﬁh& g@ ¥ odrr%\%%de%% } ?Lci‘%j%‘l(,zllch%y(q)y - lgglaﬁgg/%?rxgz Rhef]éll] 1-G3.4

- t hi opydiciiera-phkaydy P -0xpkatimy]-tarbarsnasnd tditrbutyl piter indalogyre Exanmpde 88 rpoliid
vas prepahesh if§ M 4&Cr (Ma£1$,. 4- di chl or o- pheny1) - 244- (1, 1- di oxo- hexahydrol0 1
26-t hi opyran- 4-yl oxy) - phenyl ] - 2- oxo-ethyl ] -carbam c acid tert-butyl ester
in analogy to Exanple 38 b): NB.éISP): 428.2 and 430. 2 (N%ﬂg'. d

r ac- er Yt i Epte- o (L4 B-Andioc (o ¢ slightheriaytpunii-4=Rydroxy dithodlop cesgsklyitlp&idin2 6

- t hi PPYLANLAunyloxy) - phenyl r et hanol The title conpound was prepared from
rac- P- Am no- 2- (3, 4-di chl oro- phenyl)-1-[4- (1, 1- di oxol5 hexahydro-1

26-t hi opyr an- 4-yl oxy) - phenyl ] - et hanone hydrochl oride in anal ogy to Exanple
1c): Nép he|tifo) conappynd veas Pprempedy frowaiagy-[ 1-[4-4 b-aeetylmpiperadin-g-yloup gl -4ming oy .
Exanpl Qt- A-dichloro-phen I)Ee:ghanon_e h drochloriﬁe i Ianali 32 t% tExtarnp%]e }jc): MS (ISP)Ai 42|3.2 h
rac-erythr - 0-2-(3,4-di.c - yl ) - - (tetrahydro- pyran-4-yl net ho
xy)-phé‘F}S‘/f‘%--a (@Fﬁ@n’o‘\%&?@nﬁﬁ&é%%ﬁdgﬁ%@g /%PZOlO/ 051877 -121- The title
conpound was prepared from

rac4l- (Bafaple ahl or o- phenyl) - 2- (4- hydr oxy- phenyl) - 2- oxo-ethyl]-carbamc
acid tert-butyl ester and tetrahydro-2H pyran-4-yl nmethanol in analogy to
Exapple 9 c); | SP): 494 2 and 496, MtH). . . b)

racth. Aﬁ?'ﬁ’éyf@-ol(\@; ! W%ﬁﬁ-@é%ﬁﬁf@?&i—f %”t(%tzrzaﬁ’i%(%?:6‘{7%}%?41-@%%@%6%) - phen
yl ret hanone 5 hydrochloride The title conpound was prepared from

rac-[ 1- (3, 4- di chl or o- pheny1) - 2Cgxo- 244- (t et dr opyr an- 4-yl met hoxy) - pheny1l
]-ethyl]-carbamc acid tert-buty, ter 4 to Exanple 38 b): M
(I1SP): 394.1 and 396.1 (MtHR
rac-erythrol2- Am no- 2-(3, 4- ”ch
xy)-phenyl 1 - 10 ethanol The title\compound was prepared from

rac42- am no- 2- (3, 4-di chl oro- phenyl) (tetrahydropyran-4-yl met hoxy) - pheny
| ] - et hanone hydrochl oride in anal toGktanple 1 ¢): Ms (ISP): 396.1 and
398.0 (M+tH)', 378.2 and 380.1 ((MH20)+H) (100% . Exanple 46 15
rac-erythrol 1- (41412- Am no- 2- (3, 4-di chl oro- phenyl ) - 1- hydr oxy-et hyl 1
-phenoxy!| - piplr (3H-DPidirp-pdlehdnBreo-2-[4-(2,2, 2-trifluoro-ethoxy)-phenyl]-ethyl]-carbamic

acid tert-butyl ester

F
-114-Ftetrahydro-pyran-4-y|netho

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-

15 methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 1-bromo-4-(2,2,2-trifluoro-cthoxy)-
benzene in analogy to Example 1a): MS (ISP): 478.1 and 480.1 (M+H)", 378.2 and 380.0 (M-
Boc)+H)" (100%).

b) rac-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(2, 2, 2-trifluoro-ethoxy)-phenyl]-ethanone
hydrochloride

20  The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-ox0-2-[4-(2,2,2-trifluoro-
ethoxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP):
378.1 and 380.0 (M+H)".

¢) rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(2, 2, 2-trifluoro-ethoxy)-phenyl]-ethanol



a)rac-[214-(1- Acetyl - pi peridi n-4-yl oxy) - phenyl 1

-1- (3, 4-di chl oro-phenyl )-2-oxo-ethyl 1 - carbamc acid tert-butyl ester 20
The tit| ewoanpoendiowas prepared from PCT/EP2010/051877
rac41-(3,4-dich|oro-phenyl)-2-(4-hydroxy-phenyl)-2- oxo-et hyl]-carbam c
acid tert-butyl ester and 1-(4- hydroxyﬁﬁiperidin 1-y1) - et hanone i n anal ogy
to Exanple 9 c): M5 (ISP): 521.2 and 523. ; M5 (ISN): 519.1 and

2 (MtH)'
521.2 ¢ 0/ 094 P 1 t was
or opar oot Yok, pSbEN AR DRt TR Pledstifde DS ailGd hﬁ‘é@?ﬁw
di chl ortoflyirersylioxy»pbsylledthariope cbadlt@ahioudam dnqlegx tObEK%mple dt @r MS(I&R%I gyl t o
Bxanpl andds b VMR ki 2a®) QOAHAGRID (MO ©)

rac-erythrol 1- (41 12- Am no-2-(3, 4 di chl or o- phenyl) - 1- hydr oxy-et hyl 1

- phenoxyl - pi peridin5 1-yl)-et hanone The title conpound was prepared from
rac- [ 1Hxample 48et yI - pi peri di n- 4-yl oxy) - pheny1] - 2- anmi no2- (3, 4- di chl or o- pheny
1) - et hanone hydrochl oride in anal ogy to Exanpl e 1 c): M5 (ISP): 423.2 and

Foo D, By QOB Ao MM RNy RSB R ] 1tlbochlonide
enyl _1-ethanol C OH a) rac-

[ 1- (3, 4-Di chl or o- phenyl) - 2- 0@ 214- (2,2, 2-tri Qr 0- et hoxy) - phenyl rethyl 1
-carbam c acid tert-butyl est The titl e /conqound was prepared from

rac-[ (3, 4-di chl oro- pheny1l) - (rre ORY \-car panoyl) - 15 nethyl]-carbam c
acid tert-butyl ester (Inter @:
1-brono-4-(2,2,2-trifl uoro-ethoxy)-
(1SP): 478.1 and 480. 1 (MtH) ", 378\2

pzene in analogy to Exanple la): M
and 380.0 ((MBoc)+H)' (100% . b)

racl2- Am no- 2- (3, 4-di chl oro- phenyld-1M-(2,2,2-trifl uoro-ethoxy)-phenylreth
anone N OH
CIH

a) rac-[1-(4-Chloro-phenyl)-2-(4-cyclopentyloxy-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl

ester

The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-(4-hydroxy-phenyl)-2-oxo-
10  ethyl]-carbamic acid tert-butyl ester and cyclopentanol in analogy to Example 9 c): MS (ISP):
466.1 and 468.3 (M+H)', 366.0 and 368.0 ((M-Boc)+H)" (100%).

b) rac-erythro-[ I-(4-Chloro-phenyl)-2-(4-cyclopentyloxy-phenyl)-2-hydroxy-ethyl]-carbamic
acid tert-butyl ester

The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-(4-cyclopentyloxy-phenyl)-2-
15 oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1 ¢): MS (ISN): 430.3 (M-H)".

¢) rac-erythro-[2-Amino-2-(4-chloro-phenyl)- 1-(4-cyclopentyloxy-phenyl)-ethanol hydrochloride

The title compound was prepared from rac-erythro-[ 1-(4-chloro-phenyl)-2-(4-cyclopentyloxy-
phenyl)-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to Example 2 d): MS (ISP):
332.1 and 314.0 (M+H)".

20 Example 49

rac-erythro-[2-Amino-1-(4-cyclopropylmethoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanol
ry yciopropy y-pheny pneny



hydrochl ori de 20 The title conpound was prepared from

rac-[ 1- (3, 4-di chl or o- phenyl) - 2- oxo- 244- (2, 2, 2-tri fl uor oet hoxy) - phenyl] - et hy
1] - car barwo 2000084d5er t - but yl ester in anal ogy to Exanpl e P83/HPRo10NEIS(T SP) :
378.1 and 380.0 (MtH)'. c¢)

rac-erythrol2- Am no- 2- (3, 4-di chl oro- phigdyl ) - 114- (2, 2, 2-tri f | uor o- et hoxy) - ph
enyl ret hanol WD 2010/ 094659PCT/ EP2010/ 051877 -123- The title conpound was
prepared fromrac42-am no-2- (3, 4-di chl oro-phenyRN.-144-(2, 2, 2-
trifluoro-ethoxy)-phenyl]-ethanone hydrochl orid n anal ogy to Exanple 1
c): M5 (ISP): 380.1 and 381.9 &PHFD', 362. 2 and’ 364.0 ((M H20)+H) (100% .
Exanpl e 48 5 o

rac-eryt hrol2- Am no- 2-(4-chl oro-
hydrochl oride OH CIH a) rac<|

4- cycl opent yl oxy- phenyl) - et hanol

enyl ) - 2- oxo-ethyl | -carbam c acid
tert-butyl ester The title conpound s prepared from

rac4l- (4-chl oro- phenyl) - 2- (4- hydr oxy- phenyl) - 2- oxol0 et hyl]-carbamc acid
tert-butyl ester and cyclopentandﬂ2 n afflogy to Exanpl e 9 ¢): M5 (ISP)
466.1 and 468.3 (MtH)', 366.0 and 368.0 ((MBoc)+H)' (100%. b)
rac-erythrol 1-(4- Chloro phenyl) s %clopentyloxy phen“ﬁ%;z hydr oxy- et hyl
| - car bawi eacatd- -€ml¢>prbmlweﬂ@sr eheny) I-thé-didhare-phempbaredowds pewpanid dcidom

rac4l- Q57%gbpggaphenyl) - (4-cycl opent yl oxy- pheny1)-2- 15
oxo-ethyl]-carbamc acid tert-butyl ester in analogy to Exanple 1 c): M

ISN): 430.3 (MH)
E acN)er thﬁr@tiezcmpﬁ@ldzﬂ(a)a reppasech fighe Aigd-) L-B-4 dwé@éwb@mlwwy@ﬁémh?n}é}%nol
:“a/g r5;(r3 Wx@re't%ﬂ] Jéﬂ@%rfrlll}c?kﬁi eRDRPH r&@te\“@;ﬁld BY&&so rﬁétﬁé’ﬂopl) in analogy toh];:l%a}né X1§/ et) ! ]
_car barylP{'g( ezri‘ndbw HVZ%% 3?915 %ﬁ?@%@@%&% 2@%{ MS (1SP): 332.1
and 314.0 (MtH)-. 20 Exanple 49

rac- ey hr 012- Ama0f1ofbfindy G QPEIBPY IR b3, 2-=Ai@lbrodhieh) BieapbrAy | )
et han)b? dmv%%%& 054659%CT71|§P52)010/ %%e?? Y fm%w g o) et

The title compound was prepared from rac-[2-(4-cyclopropylmethoxy-phenyl)-1-(3,4-dichloro-
10  phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP):
350.2 and 352.2 (M+H)".

¢) rac-erythro-[2-Amino-1-(4-cyclopropylmethoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanol

The title compound was prepared from rac-[2-amino-1-(4-cyclopropylmethoxy-phenyl)-2-(3,4-
dichloro-phenyl)-ethanone hydrochloride in analogy to Example 1 ¢): MS (ISP): 352.2 (M+H)',
15 334.2 and 336.2 (M-H,0)+H)" (100%).

Example 50

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)- 1-(4-isobutoxy-phenyl)-ethanol

Cl\ /OA>7
0 O

HN  OH




a)

racl2- (4- Cycl opr opyl nmet hoxy- phenyl ) - 1- (3, 4-di chl oro- phenyl ) - 2-oxo-ethyl | -ca
rbam c acwo 208v@4dsat yl ester The title conpound was pr @paUEPA0O6TST7
rac4l- (3, 4-di chl or o- phenyl) - 2- (4- hydr oxy- phenyl)-2- 5 oxo-ethyl]-carbamc
acid tert-butyl ester and cyclopropyl-Hﬁthanol in anal ogy to Exanple 9 c):
M5 (I SP): 450.2 and 452.0 (N%FD 350.2 and 352.2 ((MBoc)+H) (100%. b)
racl2- l, opr p y non
e hydr & h{‘OH ((344 b@z&? p%%yz r@g&{j&nég%ug'ye%y 6/22 030 ‘égq‘} f!yr%ﬁ?zc NERY vor BH AR
rac42- @meycIopropylnethoxy phenyl)-1-(3, 4- dlchlorolo
phenyl ) -2-oxo-ethyl]-carbam c acid tert-butyl ester in analogy to Exanple
38 b): it SR 1 -

rac-eryt r%%§ éﬁ? %nggfgﬁ%%§%%£fﬁg %gxﬁhﬁﬁbNDP?de %(4h§moﬁyghmn%%enyl)
- et han®ko- eﬂ%]e%tfb%mlé &@&ﬁﬁﬁu yhgster pingd pamethyt mﬁﬁ?panﬂ in analogy to Example

rac4?- ag 458~ 1Ctell 43ar ORY-HATT BOXY a1 e5w A Y M-Ho3yA) " (100%
di chl oro- Bﬁgﬁyl)-ethanong@%ygfgc hl ori de |nh5na o%y:%é Exé%ple 1c): M
(1SP): 352.2 5 334.2 and 336.2 ((MH20)+H)' (100% . Exanple 50
rac- erWﬁ@f’oZﬁﬁﬂﬁ?ﬁoﬁﬂ (ﬁghl@rfdpwarlo (bisebprpy-nhannlicdsmat o RN pHEMGY9 - et hanol
WO 2010/ 094659PCT/ EP2010/ 051877 -125- a) rac- 11

- (3, 4- Bighirgr &&ﬁtﬁﬁulwaﬁp&gaﬂeémqwrlp@em chiofs 95&13@)%(4 isbbGR% LRk Sy 1R d

tert-butyl ester he tit e conmpound was are ro
r ac41- C3o#thlearbampic prish jer butyf astﬁfyalr W@h@n&ﬁn@lﬁ %&B) NAVIPEE B enind
acid t@sﬂquLMH+ester and 2- nethyl 1-propanol in analogy to Exanple 9 c): 5
M5 (ISP): 452.1 and 454.1 (MtH)', 352.1 and 354.2 ((MBoc)+H) (100% . b)

AR oL L B e bl EdTeBt o oy )5t hanone
rac4l- (3, 4-dichl oro- phenyl) - 2- (4- isobutoxy phenyl) - 2- oxo-ethyl]-carbamc

ggh dlt e~ g mbmsﬁ&r wal PRpAegYid@ BE¥2MRhR03B(IN-dicBré pEENyl)- BHL-isdbady-

rac- er %F%l %thwﬁnﬁohyér?%hl%lda. iBHABIogY g drgmpler! €% MSoHab byl gyt 3% 2(Pnol
The tlﬂtﬁnﬁﬁﬁhnomn)was prepared from
rac-2-amno- 2- (3, 4-di chl or o- pheny1) - 1- (4-i sobut oxypheny1) - et hanone
hydr oc orlqe gn anal ogy to Exanple 1 ¢): Ms (I1SP): 336.3 and 338.2
(( MH20)"23"PI 95009 . Exanple 51 15
rac-erythro- 2 Am no- 1- (4- sec- but oxy- phenyl ) -2-(3, 4-di chl or o- phenyl ) - et hanol
Cl @ .radOrythxp-2-Amino-1-(4-sec-butoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanol
racl2- (4-sec- But oxy- phenyl)-1-(3, 4-di chl oro- phenyl ) - 2- oxo-et hyl | -carbam c
acid tert-butyl ester The title conpound was pared from
rac4l- (3, 4-di chl oro- phenyl) - 2- éﬁ hydr oxy- phgny ) - 2- 20 oxo-ethyl]-carbamc
acid tert-butyl ester and 2-butanol in analogy\t o Exanple 9 c): M5 (ISP
452.1 and 454.0 (MtH)', 352'1_E§?_3§f 1 Boc) +H)' (100% .

Cl

H,N  OH

a) rac-[2-(4-sec-Butoxy-phenyl)-1-(3,4-dichloro-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl

ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(4-hydroxy-phenyl)-2-
20  oxo-cthyl]-carbamic acid tert-butyl ester and 2-butanol in analogy to Example 9 c¢): MS (ISP):
452.1 and 454.0 (M+H)', 352.1 and 354.1 (M-Boc)+H)" (100%).

b) rac-2-Amino-1-(4-sec-butoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanone hydrochlo-ride



b) rac-2- Am no-1- (4-sec- but oxy-phenyl)-2-(3, 4-di chl or o- phenyl ) - et hanone
hydr ochl o-ri de WD 2010/ 094659PCT/ EP2010/ 051877 -126- The title conpound
was prepawoecdofwmmispac42- (4-sec- but oxy- phenyl) - 1- (3, 4- di ebir@ros1pioersyl) - 2-
oxo-ethyl]-carbamc acid tert-butyl ester in analogy to Exanple 38 b): M
(I1SP): 352.1 and 354.1 (MtH)t c) -126-

rac-eryt hro-2- Am no- 1- ( 4- sec- but oxy- phenyl ) - 2- (3, 4-di chl or o- phenyl ) - et hanol

5 The tjtl.e c -

. itk EeSATAAE WGBS Gl S sep-butony-phom ol d-dishiororpheny1)-2

hydr oc lexoretlie]-¢atbamisl asiy tarbbByhapeein amdlogyV® ExkgRple B3B): MENASBBS50.1 and
(((MH20)35kiy ¥ . Exanple 52

rac- eryt hro-2- Am no- 2- (3, 4-di chl oro- phenyl )-114- (3, 3, 3-trifl uoro-propoxy)-p
henylrethanol F C F a) '

r ac- 11 sacaerpiieeni’ofiBinghiefirboc=tpuewareal)-C33 3 -dcklprd-phesy B=a9kanpbxy) - phenyl ret h
yll-carbam c acid tert-butyl ester The title conpound was prepared from
rac4sl- (Fednil idP sated fe OXYmplaenyd s )5 |3 £aham:§-
ot ol SphBBRPRED Nt oy ?%C‘J%%‘%l%?o%%é?@?“ﬁéﬁgﬁ“gé LORRRAG
0): 15 DhEnY I-eibyronedpdsocingidsgh, alom iy TxagoR b CkrtS364PD PPN B R (M-
(1009 .H,09H) (100%). .

rac- 2- Am no- 2- ( 3, 4-di chl oro- phenyl )-114-(3, 3, 3-tri fl uoro- propoxy) - phenyl r et
hanone hydrochl ori de The title conpound was prepared from

rac- [ 1-5P8mMRI§S2Zh| or o- phenyl) - 2- oxo- 2- [ 4- (3, 3, 3-tri f | uor opr opoxy) - pheny1] - et
hyl]-carbam c acid tert-butyl ester in analogy to Exanple 2 d): M (ISP)

20 392,00 3Rthr 398 ARANIYY 4-dic M BORAL04GEBPCThERRDA DN ST Fhont BTl 1111 e

conpound was prepared fromrac-2-am no-2-(3, 4-di chl oro-phenyl)-1-[4-(3, 3, 3-

trifluoro-propoxy)-phenyl]-ethanone hydrochloridg in analogy to Exanple 1
c): M5 (ISP): 394.0 and 396.0 (M+H) ', 376.3_i;9_§%§31 ((MH20)+H) (100% .

Cl o) F
SOXS

10 H,N OH
a) rac-[1-(3,4-Dichloro-phenyl)-2-oxo-2-[4-(3,3, 3-trifluoro-propoxy)-phenyl]-ethyl]-carbamic
acid tert-butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(4-hydroxy-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester and 3,3,3-trifluoropropanol in analogy to Example 9 ¢):
15 MS (ISP): 492.2 and 494.2 (M+H)", 392.0 and 394.0 ((M-Boc)+H)" (100%).

b) rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(3,3, 3-trifluoro-propoxy)-phenyl]-ethanone
hydrochloride

The title compound was prepared from rac-[ 1-(3,4-dichloro-phenyl)-2-ox0-2-[4-(3,3,3-trifluoro-
propoxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 2 d): MS (ISP):
20 392.0 and 393.9 (M+H)".

¢) rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(3, 3, 3-trifluoro-propoxy)-phenyl]-ethanol



Example 53 5

rac-erythro-2- Am no- 2- (4-chl or o- phenyl ) - 1- (4- cycl ohexyl oxy- phenyl ) - et hanol
Cl . 4. GMO 20)0/098659 PCT/EP2010/051877

[ 1- (4- Chl or o- phenyl ) - 2- (4- cycl ohexyl oxy- phenyl ) - 2- oxo- et hyl | -carbam ¢ aci d
tert-butyl ester The title conpound-Mds prepared from

rac41l- (4-chl oro- phenyl) - 2- (4- hydr oxy- phenyl) - 2- oxol0 et hyl]-carbam c acid

tert-b | t ! . ; I .

a3, 3 iy TS RRBPGS YL ATERRRY B0 2P SRRt gy A 135

L ag - 2- Ariflwayo préppxyhbberyljsttbanping hydipghleyide shane fgwy-ﬁmampld ) o MR AGRE 394.0
roc henti A of rom

r)e/lc41- %fli@g%légr(o- ph)e’njg/ﬂf)ej-%@%g;@%\ﬁ?(yﬁ?gg@ﬁgnyl) -2- oxo-ethyl]-carbamc

aci d tert-but\él ester in analogy to Exanple 38 b): M5 (I1SP): 344.1 (MtH)'.

15 c¢) Example33

rac-erythro-2- Am no- 2- (4-chl or o- phenyl ) - 1- (4- cycl ohexyl oxy- phenyl ) - et hanol
The 4i - r 0

{ac- 2 e BRI (PR P e tapphen gL, 1 anone
hydrochl oride in analogy to Exanple 1 ¢c): M5 (1SP): 346.2 (M+H)', 328.2
((MH20)+H)' (100% . Example_54 20
rac-eryt hrol2- Am no- 2-(3-chlg¥ ne 14- (t et rahydr o- pyr an- 4-yl
oxy) - phenyl ' - ethanol WO 201576 PCN EP2 7051877 -128- a)

rac-[2[ 4-(tert-Butyl -di net hyl phenyl

1-1- (3-chl or o- 4- net hyl - phenyl) S 1- carbamc acid tert-butyl
ester The title compound was prepared/from
rac-[ (3-chl oro- 4- net hyl - phenyl) - pxy-nmethyl - 5

car banoyl) - met hyl ] -carbani ¢ aci,Nert Qduityl ester (Internediate 4) and

(4- brono- phenoxy) -tertbutyl-dimethyl-silane in analogy to Exanple la): M
(1sP): 374.3 g((MSi (CH3)2C(CH3)3)+H)' (100%. b) rac-

[ 1- ( 3- @hl e 4r@hlﬁmplp¢nelm?k64=@c%0¢e)hmmnﬂhémfp)eﬂﬂdbwbémfwIabidc &bt
acid tegtputyl ester 10 The title conpound was prepared from

rac-[ 244-(tert-butyl-di nmethyl -silanyl oxy) - pheny1] - 1- ( 3-

chl or o- 4- met hyl - pheny1l) - 2- oxo-et hyl ] -carbam c acid tert-butyl ester in

anal ogyl hedtitix gemppeund wis prpatadsfipm e 144 cory-phenyd)y2-f{ gbydroxy-phenyl)-2-oxo-

[ 1-(B- ChlyPrQntamitddid rePORRYI dste?-ad Qyibfle{dnl PAMAE R RYEMfle ¥l 9X XIS PRENY! re

UYL 14403 (MeHy; MS (1SP): 444.2 (M+H)', 344.1 (M-Boc)+H) (100%).

b) rac-2-Amino-2-(4-chloro-phenyl)-1-(4-cyclohexyloxy-phenyl)-ethanone hydrochloride

The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-(4-cyclohexyloxy-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP): 344.1 (M+H)".

15 ¢ rac-erythro-2-Amino-2-(4-chloro-phenyl)- 1-(4-cyclohexyloxy-phenyl)-ethanol

The title compound was prepared from rac-2-amino-2-(4-chloro-phenyl)-1-(4-cyclohexyloxy-
phenyl)-ethanone hydrochloride in analogy to Example 1 ¢): MS (ISP): 346.2 (M+H)", 328.2
((M-H,0)+H)" (100%).

Example 54

20  rac-erythro-[2-Amino-2-(3-chloro-4-methyl-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-

ethanol



carbam c acid tert-butyl ester 15 The title conmpound was prepared from
rac4l- ( 3-chl oro-4- net hyl - phenyl) - 2- (4- hydr oxyphenyl) - 2- oxo- et hyl ] - car bam ¢
aci d tertwbubylovessver and tetrahydro-4H pyran-4-ol in arareggomosstanpl e 9
c): M5 (ISN: 458.5 (MHL. d)

racl2- Am no- 2- (3- chl or o- 4- net hyl - phenyl28- 114- (t et r ahydr o- pyr an- 4- yl oxy) - phe
nyl 1- ethanone hydrochl oride 20 The title conpound was prepared from

rac-[ 1- (3-chl oro- 4- met hyl - phenyl) - 2- oxo- 2-[ 4-

(tetrahydro-pyran-4-yl oxy)-phenyl]-ethyl]-cérbardc acid tert-butyl ester in
anal ogy to Exanple 38 b): M5 (ISN): 358.3 H:. WO

2010/ 094659PCT/ EP2010/ 051877 -129- The ti®l e ¢onpound was prepared from
rac42- am no- 2- ( 3- chl or o- 4- net hyl - pheny1) - 144-

(tetrahydro-pyran-4-yl oxy) - phenyl ] - et ha hydrochl ori de in analogy to
Exanple 1c): MS (I1SP): 362.3 (MtH)'. anpl g 55 5

rac-erythrol2- Am no- 2-(3-chl or 0-4 phenyl ) - 114- (t et rahydr o- f ur an- 3-yl
oxy) - phenyl ' - ethanol a) rac-
[ 1- (3- Chl or o- 4- et hyl - phenyl ) <0

fphydr o- f ur an- 3-yl oxy) - phenyl re

thyl 1- carbamc acid tert-butyl ester 80 The title conpound was prepared
from NH,
rac4l- ( 3-chl or o- 4- net hyl - pheny1l) - 2- (4- hydr oxyphenyl) - 2- oxo- et hyl ] - car bam ¢

idtert-b I t d - 3- hyd -tetrah f [ I t
E)ilamﬂ 215 ga%ﬁ—yﬁggz?q%l?ﬁwa&?ési%w%vb?ﬁh%mﬁ—Ir—%—cyh Orr%—4l{ir¢1%ti}ayll—2h215]/?}—2(28]))6/0—%2)/1]—
r ac12- Amibvanid uidreirlbanvederret hyl - phenyl ) - 114- (t et r ahydr o- f ur an- 3-yl oxy) - phe
nyl | - et hanone hydrochloride 15 The title conpound was prepared from

rac-[ 1-(3-chl or o-4-net hyl - phen = 2- 0X0- 2- [ 4-

(ro 1 aryilr G0¢ crtmosng | ok ORI 1Fome Fps Ehlbmsdarecadimbendmetioyy medody i n

anal bgwaﬁwnﬁyamtﬁyl%arb)lmidr\ﬁﬁid k@ﬁbutthékﬁerl(h(chkéh'iate 4¥and (4-bromoaphenoxy)-terté |
- t 12- -2-(3- or 0+-4- - bhe - - r s ynaps-3-

St R T e e S R

rac42- d#e).2- ( 3- chl or o- 4- net hyl - pheny1) - 1-[ 4-

(tetrahydro-furan-3-yl oxy)-phenyl]-ethanone hydrochl oride in analogy to

2E>0(?_‘r07})|087 A éé‘%ﬁ'{ LI_F %Egélgg%%age?@%h%%?ﬁb:(4—h%zaor}}9jp%ef?y®—2—\5\90—ethyl]—carbamic acid tert-

butyl ester

10  The title compound was prepared from rac-[2-[4-(tert-butyl-dimethyl-silanyloxy)-phenyl]-1-(3-
chloro-4-methyl-phenyl)-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 9 b):
MS (ISN): 374.3 (M-H)".

c) rac-[1-(3-Chloro-4-methyl-phenyl)-2-oxo-2-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethyl]-

carbamic acid tert-butyl ester

15 The title compound was prepared from rac-[1-(3-chloro-4-methyl-phenyl)-2-(4-hydroxy-
phenyl)-2-oxo-cthyl]-carbamic acid tert-butyl ester and tetrahydro-4H-pyran-4-ol in analogy to
Example 9 c): MS (ISN): 458.5 (M-H)'".

d) rac-[2-Amino-2-(3-chloro-4-methyl-phenyl)- 1 -[4-(tetrahydro-pyran-4-yloxy)-phenyl]-
ethanone hydrochloride

20 The title compound was prepared from rac-[1-(3-chloro-4-methyl-phenyl)-2-oxo-2-[4-
(tetrahydro-pyran-4-yloxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example
38 b): MS (ISN): 358.3 (M-H)".

e) rac-erythro-[2-Amino-2-(3-chloro-4-methyl-phenyl)- 1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-

ethanol



-13 0-

rac-eryt hro-2- Am no- 2- (3-chl or o- 4- net hyl - phenyl ) - 1- (4-i sopr opoxy- phenyl ) - et
hanol ay 0 2010/094659 PCT/EP2010/051877

racll- ( 3- Chl oro- 4- net hyl - phenyl ) - 2- (4-i sopr opoxy- phenyl ) -2-oxo-ethyl 1
-carbamic acid tertbutyl ester 5 The ti20%e conpound was prepared from
rac41l- ( 3-chl oro-4- net hyl - phenyl) - 2- (4- hydr oxyphenyl) - 2- oxo- et hyl ] - car bam ¢
Bk ik Y epRBbGla A0 THAREEPARGh: 'rR-PRAhAY: LSRR hR R henyP1 [45N :
r ac- 2- Ateinabydzo-p3rankd-glosy ¥ pmey Hydthgmeaa yHyyrach{otide simp prsdesyy 1o Hewapiple dehaitne
hydro efdprighes vThg title conpound was prepared from

rac4l- (3-chl or o- 4- net hyl - pheny1) - 2- (4-i sopropoxy10

phenyl ) -2-oxo-ethyl]-carbamc acid tert-butyl ester in analogy to Exanple
38 b): Bwnmlspy: 318.2 (MtH) '. ©)

rac-eryt hro-2- Am no- 2- (3-chl or o- 4- net hyl - phenyl ) - 1- (4-i sopr opoxy- phenyl ) - et

han ithe r r

racdz. SR o SRR O RS PIBRT RO PP tratdro fuan S o phent s one
hydr oclf#Pte in anal ogy to Exanple 1c): Ms (ISP): 320.1 15 (M+H)'. Exanple
57

rac-eryt hro-2- Am no- 2- (3-fl uoro- 4- et hyl - phe -114- (tetrahydro- pyran-4-yl
oxy) - phenyl 1 - ethanol WD 2010/ 094659PCT/ BP2000/ 051877 -13 1- NH2 a)
rac-[2[4-(tert-Butyl-dinethyl-silanyl oxy) enyl
1-1-(3-fluoro-4-nethyl-phenyl)-2-oxo-ethyl| 1- carbamc acid tert-butyl

ester The title conmpound was prepared fre
rac-[ (3-fl uoro-4-nethyl -phenyl) - ( nmet hox
car banoyl) - et hyl | - carbam ¢ aci - b
(4- brono- phenoxy) -tertbutyl-di n”eti | ane in analogy to Exanple la): M
(I'SP): 358.3 ((MSi (CH3)2C( H) X0

[ 1- ( 3- Fl uor o- 4- net hyl - phenyl ) =2- (4- hydr prienyl ) - 2- oxo- et hyl | - carbam ¢
acid tertbutyl ester 10 The title conpoNHd was prepared from

rac-[ 244-(tert-butyl-di nmet hyl -sil anyl oxy) - pheny1] - 1- ( 3-

fl uoro- 4- et hyl - phenyl) - 2- oxo-ethyl]-carbamc acid tert-butyl ester in

anal ogy)t o ExafplRChlon)-4-mhtiEdyyl)-35803- (Miblyahydra furteG-yloxy)-phenyl]-ethyl]-

[ 1- (3-El yor o-4- 1 - ph | ) - 2- ox0- 214- (t et rahydr o- pyran- 4-yl oxy) - phenylre
thyIIcgggg%?%égg?%m¥g?f?§%¥yl ester 15 The title conpound was prepared from
rac4l- (3-fl uoro-4-nethyl-phenyl)-2-(4-hydroxy-phenyl) -

2- oKb- dihayltilec apimpoursl agad freparedbufryin est-E-(Cacidotoet-mathythpbe -y 4-apdrdxpl i n

anal Og)f)h&t?yl)gé%%leﬁlﬁ-@rbarh@ (al:iﬁl\l)t'ert-%ﬂ%rllles(té\# Hha- rac-3-hydroxy-tetrahydrofuran in

analogy to Example 9 c¢): MS (ISN): 444.3 (M-H)".

b) rac-[2-Amino-2-(3-chloro-4-methyl-phenyl)- 1 -[4-(tetrahydro-furan-3-yloxy)-phenyl]-
ethanone hydrochloride

15 The title compound was prepared from rac-[1-(3-chloro-4-methyl-phenyl)-2-oxo-2-[4-
(tetrahydro-furan-3-yloxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example
38 b): MS (ISP): 346.1 (M+H)".

c) rac-erythro-[2-Amino-2-(3-chloro-4-methyl-phenyl)- 1-[4-(tetrahydro-furan-3-yloxy)-phenyl]-

ethanol

20 The title compound was prepared from rac-[2-amino-2-(3-chloro-4-methyl-phenyl)-1-[4-
(tetrahydro-furan-3-yloxy)-phenyl]-ethanone hydrochloride in analogy to Example 1c): MS
(ISP): 348.2 (M+H)".

Example 56



d)

rac- 2- Am no- 2- ( 3-fl uor o- 4- net hyl - phenyl ) - 114- (t et r ahydr o- pyr an- 4- yl oxy) - phe
nyl | - et hawmorreiompdésochl ori de 20 The title conmpound was pPEpaPa 006 AT

rac-[ 1- (3-fl uoro-4-nethyl -phenyl) - 2-oxo- 2-[ 4-

(tetrahydro-pyran-4- onxy) phenyl] et A0} - car bami ¢ acid tert-butyl ester in
anal ogy to Exanple 38 b) (ISP): 344.1 (NHH)

2010/ 0 P2010 T red from
ey Zén(?%@?@ %A%%‘o é?g? iﬁ ﬁ%ﬁ%@ﬁz QA)I%@I} 1 ﬁ z?o%%ﬁo%p%h%ﬁ) EhaRs
(tetrahydro-pyran-4-yl oxy) - phenyl] et hanone hydrochloride in anal ogy to
Exanple 1c): Ms (I1SP): 346.2 (M+tH)'. Exanple |58 5
rac-eryt hro-2- Am no- 2- (4-chl oro- phenyl ) -114-42-fl uoro- 1-
uor onet hyl - et hoxy) - phenyl | - et hanol a) 0
rac-11- (4-Chl or o- phenyl)-214-(2-fl uoro-
-2-o0xo0-ethyll- carbamc acid tert-butyl
prepared from

rac4l- (4-chl oro- phenyl)-2-(4-hydry
tert-butyl ester and 1, 3-difluoro:
(I'SN): 438.1 (MH)- b) rac- 2¢im ng
uor orret hyl - et hoxy) - phenylrethanone hydr o
prepared from

rac-[ 1- (4-chl oro- phenyl)-244-(2-f|uoro-l-fluoronethylethoxy)-phenyl]-z-oxo-
((a}[ g%él) I %rﬁg 85“ (Mam tthy}?]%e%}l)—eﬁ}ftgoﬁrgpgx@%h%gyl)—590)6%2(@%@ }—gar%gmlzjc) acid tert-
rac- er ywhy est2- Am no- 2- (4-ch|oro-phenyl)-114-(2-fluoro-l-

uoronethyl ethoxy) phenyl '- ethanol 20 The title conpound was prepared

f -2-(4-chl he 144- 2 fl

oo b PRt e M e ot Fcrmypheny 2 (e hydrany
c): MNBphesR)-2- 034%111];111 aebihic GRMeE- t(u([?\VFGNHB)md-l)sopfb@@ﬁ@l.ln Exlogy ® BRmMOI c):
2010/ 0946 5QRGT4 RP2HH04P51877 - 133-

ronmet hyl - et hoxy) - phenyl 1
10 The title conpound was

- 2-oxoet hyl]-carbam c acid

in analogy to Exanple 9 c): M

4~ cNop{ o- phenyl ) -114-(2-fl uoro- 1-

Hloride 15 The title conpound was
2

b) rac-2-Amino-2-(3-chloro-4-methyl-phenyl)-1-(4-isopropoxy-phenyl)-ethanone hydro chloride

The title compound was prepared from rac-[1-(3-chloro-4-methyl-phenyl)-2-(4-isopropoxy-
10  phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP):
318.2 (M+H)".

¢) rac-erythro-2-Amino-2-(3-chloro-4-methyl-phenyl)- 1-(4-isopropoxy-phenyl)-ethanol

The title compound was prepared from rac-[2-amino-2-(3-chloro-4-methyl-phenyl)-1-(4-
isopropoxy-phenyl)-ethanone hydrochloride in analogy to Example 1c): MS (ISP): 320.1
15 (M+H)".

Example 57

rac-erythro-2-Amino-2-(3-fluoro-4-methyl-phenyl)- 1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-

ethanol



rac-erythro-2- Am no- 2- (4- chl or o- phenyl ) - 114- (t et r ahydr o- pyr an- 4-yl oxy) - phen
yl r et hanol a)

rac- 11- ( 4wanhovw4gshenyl ) - 2- oxo- 214- (t et r ahydr o- pyr an- 4- pCosppe1piosrsyt r et hyl

1 -carbamc acid tert-butyl ester 5 The title conpound was prepared from
rac41- (4-chl oro- phenyl) - 2- (4- hydr oxy- ph¥dny1) - 2- oxoet hyl ] - carbami ¢ aci d
tert-butyl ester and tetrahydro-4H pyran-4-ol in analogy to Exanple 9 c):

M5 (ISN): 444.3 (MH)-. b)
rac- 2- Am no- 2- (4-chl oro- phenyl )-114- (t etrahlydr oypyr an- 4-yl oxy) - phenyl r et han
one hydrochloride 10 The title conmpound wa ared from

rac-[ 1- (4-chl or o- phenyl) - 2- oxo- 244- (t et r §hydro- pyr an- 4-

yl oxy) - phenyl] - et hyl]-carbamc acid tert-lputyl ester in analogy to Exanple
38 b): M5 (ISP): 346.1 (MtHt c¢)
rac-erythro-2-Am no- 2- (4-chl or 9- ph
yl r et hanol The title conpound>y@asyrepared from

rac42- am no- 2- (4-chl or o- phenyl)- 2 fljuoro-1- 15

f I uor onet hyl - et hoxy) - phenyl] gt-hang e ydr wR! oride in analogy to Exanple 1
c): M5 (ISP): 348.2 (MtH)' 3302((M 0) +H) (100% . Exanple 60
rac-erythro-2- Am no- 2- ( 4- chI or o- phenyl J¥ X% (3' - net hoxynet hyl - bi phenyl -4-yl) -
et hanol hydrochl oride WD 2010/ 094659PCT/ EP2010/ 051877 -134- C

Toassol uti o? (}
r ac- or fH KAGL3: érﬁeﬁto&mﬁm@myéFZ@@F@M&@@IJ(M Bugoptiarrerwdmaro-ethyl-

(I nt er redhiaatie add)tert-dhygyei n THF (3.1 m) and water (0.75 m) was added 3-
met hoxynet hyl phenyl boronic acid (16.5 ng), cesi um carbonate (108 ng) and 5

then stitPr GUET SR Da® abrehoed T s SEP At e UGE e B o
m xtur eadhmogt)encthylf-catbhminodcid cer'abutjzl dsferaihdtercitdiatod) amhidcbrovmsplichexy)- tert-

f01 L algflQhenIRG1hE i LRNIGe YRS EGH ecl%gl ﬁ%ﬁpﬁ‘%‘%g%h@vp&gé DECRAASS RS

evapor at in v remai nin Futi

agai n 4he0%he

(tetrahydro-pyran-4-yl oxy) - phen

nyl)

b) rac-[1-(3-Fluoro-4-methyl-phenyl)-2-(4-hydroxy-phenyl)-2-oxo-ethyl]-carbamic acid tert-
butyl ester

10  The title compound was prepared from rac-[2-[4-(tert-butyl-dimethyl-silanyloxy)-phenyl]-1-(3-
fluoro-4-methyl-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example 9 b):
MS (ISN): 358.3 (M-H)".

c) rac-[1-(3-Fluoro-4-methyl-phenyl)-2-oxo-2-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethyl]-

carbamic acid tert-butyl ester

15  The title compound was prepared from rac-[ 1-(3-fluoro-4-methyl-phenyl)-2-(4-hydroxy-phenyl)-
2-oxo-cthyl]-carbamic acid tert-butyl ester and tetrahydro-4H-pyran-4-ol in analogy to Example
9 ¢): MS (ISN): 442.4 (M-H)".

d) rac-2-Amino-2-(3-fluoro-4-methyl-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanone
hydrochloride

20 The title compound was prepared from rac-[1-(3-fluoro-4-methyl-phenyl)-2-oxo0-2-[4-
(tetrahydro-pyran-4-yloxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example
38 b): MS (ISP): 344.1 (M+H)".

e) rac-erythro-2-Amino-2-(3-fluoro-4-methyl-phenyl)- 1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-

ethanol



10 isolated gumsolid was isolated by dissolving it in ethanol. The latter
solution was the n treated with 0.2 nml of HCl saturated solution in ethanol
and t hen woapor@iison yi el ded the title conpound as a |i got/Ere@wmssetid (9.3
ng, 27% which was used without further purification: M5 (I1SP): 374.1 (MH)
(85% . Exanple 61 15 -132-

rac erythro 2- Anino 2- (4-chl oro- phenyl)-l-(4-pyridin-4-y|-pheny|)-ethano|

r aC ery lt‘]% ﬁt)m%i \Xas s O}gared hgﬂml)ra(‘l[ 2rm 0% -( uoroié)l-rnet 1- I%)hinyl) 1-[4-
(Inter rmtnabxdéo @@an(é&ylozyhtgl)enwﬁ eﬂmmo(lea hydpdchloaidd mata@erlogm t7 Exanplends):alitfed
4- pyrlqhng ﬁQTPGMﬁ id (10.7 ng), cesiumcarbonate (95 ng) and
tetrakls(trlphenylp osphi ne)-pal l adium (2.3 ng). 20 The reaction m xture
was then stirred for 50 hours at 80C. To the reaction m xture was then
added &xamplep® of water and ethanol (c.a. 1:1) and charcoal which was then
filtrated off. The WD 2010/094659PCT/ EP2010/ 051877 -135- filtrate was then
col lec t S VA t he

M B e A S D e e e Rl S R L i S LR
the ti trieneb npound as an off white solid (16.0 ng, 67% which was used

w thout further purification. M5 (I1SP): 325.1 (MtH) (55% . 5 Exanple 62
rac- eryt hro-2- Am no- 2- (4-chl oro- phenyl ) - 1- (3' -let hanesul f onyl - bi phenyl -4-y1
) - et hanol C The title conpound was prepared)from
rac-erythro-2-am no-2- (4-chl orgr phenyl) - 1- (4L gdopheny1l) - et hano
(I'ntermedi ate 33) and 3- nethylsm'fonylboron1c idin anal ogy to Exanple

61: 10 M5 (ISP): 402.0 (MtH)' \
rac-erythro-2-Am no- 2- (4- chloro phe I) -pPyridi n-3-yl - phenyl ) - et hano

hydrochl o-ride CCl H
rac-erythro-2- Am no- 2-(4-ch|oro-phébylx%%%(4-pyrldln-3-y|-pheny1)-ethan01
cid

was prepared in a 15 simlar mannerfto npl e 61 using 3-pyridine boronic
acid instead of 4-pyridine boroni [ he title conmpound was fornmed by
di ssol ving the conpound in dichloronethane and adding 0. 1M HC1 net hanolic

solution to f cor The 59 on en ¢g c ntr at ed
ond-ar g deb T SR R i B R R PR e
325. 2 (chmhdynic g@z’q‘/grt butyl ester

10 The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-(4-hydroxy-phenyl)-2-oxo-
ethyl]-carbamic acid tert-butyl ester and 1,3-difluoro-2-propanol in analogy to Example 9 ¢): MS
(ISN): 438.1 (M-H)".

b) rac-2-Amino-2-(4-chloro-phenyl)- 1-[4-(2-fluoro- I -fluoromethyl-ethoxy)-phenyl]-ethanone
hydrochloride

15 The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-[4-(2-fluoro-1-fluoromethyl-
ethoxy)-phenyl]-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS
(ISP): 340.0 (M+H)".

c) rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2-fluoro- I-fluoromethyl-ethoxy)-phenyl]-

ethanol

20 The title compound was prepared from rac-[2-amino-2-(4-chloro-phenyl)-1-[4-(2-fluoro-1-
fluoromethyl-ethoxy)-phenyl]-ethanone hydrochloride in analogy to Example 1 c¢): MS (ISP):
342.1 (M+H)", 324.9 (M-NH;3)+H) " (100%).

Example 59



WO 2010/ 094659PCT/ EP2010/ 051877 -13 6- Exanple 64
rac-eryt hro-2- Am no- 2- (4-chl or o- phenyl ) -114- (5- met hoxy- pyri di n- 3- A- phenyl re
t hanol CIwoO 20Tl®4450t | e conmpound was prepared in a sin | CTMRRIG/051807 Exanpl e
61 using 3-nethoxy-5- 5
(4,4,5,5-tetranethy|-[1,3,2]dioxaborokﬁﬁ-z-yl)-pyridine i nst ead of
4-pyridine boronic acid: M5 (ISP): 355.3 (M+tH) (48% . Exanple 65
rac-er e et hanol
Cl 59%.% e&t}gftoi—%gA;C}lgnoz% un Z'B%)Eyﬂer@g PZJI)(teljméﬁﬁgﬁMp ‘gk}é n)? eﬁ/}Je(@W F%)ri% e 61
using pyri m di ne- 5- boronlc acid instead of 4-pyridine boronic acid: M
(I1SP): 326.1 (M+tH)'. Exanpl e _ 66
rac-erythro- 2- Ani no- 2- (4- chl &ko- phenyl ) - 184-
hanol Cl WO 2010/ 094659PCT/ ERP26 0/ 058
prepared in a simlar manner
tetranethy141,3,2]dioxaborola
acid: M5 (ISP): 343.1 (M+H)® ‘
rac-erythro-N14' 12- Am no- 2- (4 chl gro-yhenyl ) - 1- hydr oxy- et hyl r bi phenyl - 3-ylr
acetam de Cl H,N OH

5 f 1®@or o- pyri di n- 3- A- phenyl r et
The title conpound was
b using 3- quoro 5-(4,4,5,5-

\‘
1

'_\
1

a) rac-[1-(4-Chloro-phenyl)-2-oxo-2-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethyl]-carbamic
acid tert-butyl ester

5 The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-(4-hydroxy-phenyl)-2-oxo-
ethyl]-carbamic acid tert-butyl ester and tetrahydro-4H-pyran-4-ol in analogy to Example 9 c):
MS (ISN): 444.3 (M-H)".

b) rac-2-Amino-2-(4-chloro-phenyl)- 1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanone
hydrochloride

10 The title compound was prepared from rac-[ 1-(4-chloro-phenyl)-2-0x0-2-[4-(tetrahydro-pyran-4-
yloxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP):
346.1 (M+H)".

¢) rac-erythro-2-Amino-2-(4-chloro-phenyl)- 1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanol

The title compound was prepared from rac-[2-amino-2-(4-chloro-phenyl)-1-[4-(2-fluoro-1-
15  fluoromethyl-ethoxy)-phenyl]-ethanone hydrochloride in analogy to Example 1 ¢): MS (ISP):
348.2 (M+H)", 330.2 (M-H,0)+H)" (100%).

Example 60

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3"-methoxymethyl-biphenyl-4-yl)-ethanol
hydrochloride



The title conpound was prepared in a simlar manner to Exanple 61 using 3-
acet am dobenzeneboronic acid instead of 4-pyridine boronic acid: M5 (ISP):
381. 2 ( MAMD'2010f0865pl € 68 10 PCT/EP2010/051877
rac-erythro-2-Am no- 2- (4-chl oro- phenyl )-1-(2' -fl uor o- bi phenyl - 4-y1) - et hanol
Cl  The title conpound was prepared inl3-simlar manner to Exanple 61 using
2-fluorophenyl boronic acid instead of 4-pyridine boronic acid: M5 (ISP):
342.2 (MtH)'. Exanple 69 15 Cl
rac-erythro-2-Am no-114- ( 6- am no- p di n- 3- A- phegy} | - 2- (4-chl or o- phenyl ) - et
hanol WD 2010/ 094659PCT/ EP2010/ @518X7 -138- Cl The title conpound was
prepared in a simlar manner to B pl e 61 using 5-(4,4,5,5-
tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-y ) pyridi n-2-yl am ne instead of
4-pyridine boronic acid: MSH,NSH: 0 ( MHHA 5 Exanple 70
rac-erythro-2- Am no- 2- (4- chl or o- ppeny 4 pphen- 3-yl - phenyl ) - et hanol

i o i Y manner to Exanple 61 using
t hi ophene- 3-boronic acid i nstead of 4-pyridine boronic acid: Ms (ISP):
330.1 (M+H)'

To as solution of rac-erythro-2-amino-2-(4-chloro-phenyl)-1-(4-iodo-phenyl)-ethanol
(Intermediate 33) (31 mg) in THF (3.1 ml) and water (0.75 ml) was added 3-
methoxymethylphenyl boronic acid (16.5 mg), cesium carbonate (108 mg) and

5 tetrakis(triphenylphosphine)palladium (2.6 mg). The reaction mixture was then stirred for 4
hours at 80°C.

To the reaction mixture was then added a mixture of water and ethanol (c.a. 1:1) and charcoal
which was then filtrated off. The filtrate was then collected and the organic phase was
evaporated in vacuo and to the remaining gummy solution was then filtrated again and the

10 isolated gum/solid was isolated by dissolving it in ethanol. The latter solution was the n treated
with 0.2 ml of HCI saturated solution in ethanol and then evaporation yielded the title compound
as a light brown solid (9.3 mg, 27%) which was used without further purification: MS (ISP):
374.1 (M+H)" (85%).

Example 61

15  rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-pyridin-4-yl-phenyl)-ethanol

To as solution of rac-erythro-2-amino-2-(4-chloro-phenyl)-1-(4-iodo-phenyl)-ethanol
(Intermediate 33) (27.2 mg) in THF (3.1 ml) and water (0.75 ml) was added 4-pyridine boronic
acid (10.7 mg), cesium carbonate (95 mg) and tetrakis(triphenylphosphine)-palladium (2.3 mg).
20  The reaction mixture was then stirred for 50 hours at 80°C. To the reaction mixture was then

added a mixture of water and ethanol (c.a. 1:1) and charcoal which was then filtrated off. The



10 Exanple 71

rac-eryt hro-2- Am no- 2- (4-chl or o- phenyl ) -1-(3' - net hyl - bi phenyl - 4-y1) - et hanol
c WO 28000 089&39PCT/ EP2010/ 051877 -13 9- Exanpl e 72 PCT/EP2010/051877
rac-erythro-2- Am no- 2- (4- chl or o- phenyl ) - 1- (3' - net hoxy- bi phenyl - 4-y1) - et hano
| C The title conpound was preparEd-in a sinmlar manner to Exanple 61
usi ng 3- net hoxyphenyl 5 boronic acid instead of 4-pyridine boronic acid: M

(1 SP)
rac-er Fﬁtﬁﬁe SMFH& éoﬁé{%d 21%ﬁl or o- lrI%ZI%ﬁepr%l i XV Y S)lovﬁly( 2R Rfa(t)erdofn ﬁ’cel%uol t%anol
ca precmmée wra$ tl@namh:io@ el fliatiqur @ﬁawwed nwﬁl watai toaywkdethnéltletconmmase 61

‘(Jls 'Sg? %élg)gf i&h@@k’tﬁﬁb’dm%@%@%}jﬁhﬁﬁ ehsRSE Ao & futnBYSur ficRGo P Vi (isP) aisd: M5

rac- er;ﬂMﬁI@ 25,8@ no- 1- (3' - chl or o- bi phenyl - 4-y1) - 2- (4-chl or o- phenyl ) - et hanol
WD 2010/ 094659PCT/ EP2010/ 051877 - 1400’

5 Example 62

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3"-methanesulfonyl-biphenyl-4-yl)-ethanol

Cl

The title compound was prepared from rac-erythro-2-amino-2-(4-chloro-phenyl)-1-(4-iodo-
phenyl)-ethanol (Intermediate 33) and 3-methylsulfonylboronic acid in analogy to Example 61:
10 MS (ISP): 402.0 (M+H)" (35%).

Example 63

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol hydrochlo-ride

Cl CHH

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol was prepared in a

15 similar manner to Example 61 using 3-pyridine boronic acid instead of 4-pyridine boronic acid.
The title compound was formed by dissolving the compound in dichloromethane and adding
0.IM HCI methanolic solution to form the corresponding salt. The solution was then
concentrated and dried under high vacuum at 60°C to yield the title compound: MS (ISP): 325.2
(M+H)" (62%).



Cl The title conmpound was prepared in a simlar manner to Exanple 61 using
3-chl orophenyl boronic acid instead of 4-pyridine boronic acid: M (I SP):
360. 1 ( MAMD'2010f00865pl € 75 5 PCT/EP2010/051877
rac-erythro-2- Am no- 2- (4- chl or o- phenyl ) - 114- (2, 4- di net hyl -t hi azol - 5- A- pheny
| rethanol CI  The title conpound was pk¥pared in a simlar manner to

Exanpl e 61 using 2, 4-dinethyl-5-

(4,4, 5}%—3 16 ghret hyl -[ 1, 3, 2] di oxaborol an-2-y1)-thiazol e i nstead of
4-pyridineoronic acid: M5 (I1SP): 359.2 (MtH) (52% . 10 Exanple 76
rac-erythro-2-Am no- 2- (4-chl or o- phenyl ) - 1- (2' - net hyl - bi phenyl - 4-y1) - et hanol
Cl W 204010 9% 8 b@RCTH(ERRIDED pOSVB I [ 4- L hrctoxapptidinB3Eyl)-phenyl]-ethanol

rac- eryt hro-2- Am no- 2- (4-chl oro- phenyl ) - 114- ( 6- met hoxy- pyri di n- 3- A- phenyl re
t hanol C The title conpound wasCprepared in a simlar nmanner to

Exanpl e 61 using 2-nmethoxy-5- 5 pyri/di neboronic acid instead of 4-pyridine
boronic acid: Ms (I1SP): 355.2 ( 35% . Exanple 78

rac-eryt hro-2- Am no- 2- (4-chl oro- |)-1-(3" -trifluoronethoxy-bi phenyl -4-y
1) -et hanol C The title conpoymd was prepareTn a simlar manner to
Exanpl e 61 using 3- 10 (trifglne
4-pyridine boronic acid: M %I SP)\

The title compound was prepared in a similar manner to Example 61 using 3-methoxy-5-
5 (4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine instead of 4-pyridine boronic acid: MS
(ISP): 355.3 (M+H)" (48%).

Example 65

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-pyrimidin-5-yl-phenyl)-ethanol

Cl

H,N =N
OV,

HO

10 The title compound was prepared in a similar manner to Example 61 using pyrimidine-5-boronic
acid instead of 4-pyridine boronic acid: MS (ISP): 326.1 (M+H)".

Example 66

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol




Exanpl e 79

rac-erythro-2- Am no- 2- (4-chl oro-phenyl )-1- (3" -trifl uoronethyl -bi phenyl -4-y1
) - et hanolwowWm 0204630 094659PCT/ EP2010/ 051877 -142- Cl  TireTiEPRO16/08BAPOUNd
was prepared in a simlar manner to Exanple 61 using 3-
(trifluoronethyl)phenyl boronic acid iiR§tead of 4-pyridine boronic acid: M
(I1SP): 392.2 (MrH)'. 5 Exanple 80

rac- er yhArQr.2; oﬂﬁ b by %e%r aoﬁﬁlnl&l )nai]mér %‘1)&! 50 éﬁlé/ lﬁfﬁ’t}/orré)gi- -435 y1)-e
4 1 bk 1 i

t hanol

| nter nédraam@hﬂﬂlﬁsa]dlgxwwoﬂ) nymdlgw py&ti:edi né 4333615611111%]3@!@!11% ecui nMSeaﬁI:SPdf

4-i odo-hen gﬁ yde: M5 (1SP): 334.3 (MrH)'. 10 Exanple 81

rac- erythro m no- 2- (3, 4-di chl oro- phenyl)-l (4-pyridin-3-yl-phenyl)-ethan
oo A OH MO 2010/094659PCT/EP2010/051877 -143- The title conpound was

pr epar dekamplerby ac- er yt hr 041- (3, 4- di chl or o- pheny1) - 2- hydr oxy- 2- ( 4-

|odo phenyl) - ethyl] carbam c acid tert-butyl ester in analogy to Exanple 1

401 1 )
) P -2y o200 Q8O DA heny D)l sy ephollCbiphenyigosl-actamide,
ol

Cl

The title compound was prepared in a similar manner to Example 61 using 3-
acetamidobenzenceboronic acid instead of 4-pyridine boronic acid: MS (ISP): 381.2 (M+H) .

Example 68

10 rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(2'"-fluoro-biphenyl-4-yl)-ethanol

Cl

O~

HO
F
The title compound was prepared in a similar manner to Example 61 using 2-fluorophenyl
boronic acid instead of 4-pyridine boronic acid: MS (ISP): 342.2 (M+H)".
Example 69

15  rac-erythro-2-Amino-1-[4-(6-amino-pyridin-3-yl)-phenyl]-2-(4-chloro-phenyl)-ethanol



5 The title conpound was prepared from

rac-erythro-[2-am no-2- (3, 4-di chl oro- phenyl)-1-(4-i odophenyl) - et hanol
trifluorosocaevenmws@nd pyridyl-3-boronic acid in anal ogy PoTEPasiplog1sih): M
(I'SP): 359.2 and 361.1 (M+H)'. Exanple 82

rac-eryt hro-2- Am no- 2- (3, 4-di chl or o- phigyl ) - 114- ( 5- met hanesul f onyl - pyri di n-
3-yl)-phenyl 1 - 10 ethanol CI OH The title conpound was prepared from
rac-erythro-[2-am no-2-(3, 4-di chl orGt phenyl) - 1- (4-i odophenyl) - et hanol
trifluoroacetate and 5-(nethyls gnyl) - 3- pyri di neboronic acid in anal ogy
to Exanple Ib): M5 (1SP): 437. 8\ 339.0 (M+H)', 420.0 and 421.9
((MNH3)+H)'. 15 Exanple 83
rac-eryt hro-2- Am no- 2- (3, 4-di ch)/or
nyl ret hanol CI Cl The timye :
rac-erythro-[2-am no-2-(3, 4-dicf
trifluoroacetate and 5-f|uorog. i acid in analogy to Exanple
Ib): 20 M5 (I1SP): 377.2 and 379.2 (MtH)', 360.1 and 362.1 ((MNH3)+H)'. WO
2010/ 094659PCT/ EP2010/ 051877 - 144- Exanple 84

g?c Far YitHar Bl -DMpdnd- &a”is $r Fe'&' ﬁf ta- @llﬂﬁmyl phardiet 4oP¥khdpR- 81 Vilsifghenul4) 5,61 han

uor o- pﬁ%tmﬁ)th:é'féé %]elaesa%@ﬁgﬂ )ylkpzs%ne?t }ﬁlmneclaﬁts%ﬁwﬁ“ Aoriding doroig pgid: ¥IS
ester TisP)t340.2(MeHpound was prepared from

rac-[ (4- chloro-3-fluoro-phenyl)-(nethoxy-nethylcarbanDyl)-nethyI]-carbanic
aci ester (Internediate 1) and 1, 4-di-iodobenzene in analogy to

d t
Exaréplgg"lag)pe (ISN): 487.9 (MH)- and 413.9 ((MtBuCH)-H)-

0- phenyl) 114- (5-fluoro-pyridin-3-yl)-phe
prepared from
4NHqdopheny1) - et hanol

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-thiophen-3-yl-phenyl)-ethanol

Cl

The title compound was prepared in a similar manner to Example 61 using thiophene-3-boronic
acid instead of 4-pyridine boronic acid: MS (ISP): 330.1 (M+H)".

10 Example 71

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3"-methyl-biphenyl-4-yl)-ethanol

Cl

SO

HO

The title compound was prepared in a similar manner to Example 61 using 3-methylphenyl
boronic acid instead of 4-pyridine boronic acid: MS (ISP): 338.2 (M+H)".



b) rac-erythrol2- Am no-2-(4-chloro- 3-

uor o- phenyl ) - 1- (4-i odo- phenyl )-ethanoltri- 10 fluoroacetate The title
conpound waopvep@Esed from PCT/EP2010/051877
rac4l-(4-chl oro-3-fl uoro-phenyl)-2-(4-iodo-phenyl)-2- oxo-ethyl]-carbamc
acid tert-butyl ester in analogy to Ex&%le 1 d): M5 (I1SP): 392.0 (M+H)'
375.0 ((M NH3)+H) t c)

rac-er -2=Am no- 2- ( 3, 4-di chl or o- phenyl ) - 1- (4- pyri di n- 3-yl - phenyl ) - et han
ol 15 ¥%a5ﬁ“€?§ conpound was prepared from
rac-erythro-[2-am no-2-(4-chl oro-3-fluoro-phenyl)-1-(4-

i odo- phenyykret hdmind-£-(#ichloropbetydt b (Hmekthoyyibdyen8-Hob emhanodci d i n anal ogy
to Exanple Ib): M5 (ISP): 343.2 (MtH)', 326.1 ((MNH3)+H)'. Exanple 85
rac- eryt hro-2- Am no- 2- (4- chl or o- 3- Cl

uor o- phenyl ) -114- (5-fl uoro- pyri di y1) - phenyl ret hanol WO

ester The title conpound was prepar

rac4l-(4-chloro-3-fluor o-pheHXN O emnl) - 2- 5 oxo-ethyl]-carbamc
acid tert-butyl ester in analogy ’ M5 (ISN): 489.9 (MH)-
and 419.0 ((MtBuCH)-H)- rE@] -2-(4-chl oro- 3-

uor o- phenyl ) - 1- (4-i odo- phenyl) anol trifluoroetate The title

conpound was prepared from /
rac-erythro4l-(4-chloro-3-fluoro-phenyl)-2-hydroxy-2- 10
(4-1odo-phenyl)-ethyl]-carbamc acid tert-butyl ester in analogy to Exanple

1d): I\ﬁle(t t{%Péo %d %?Z@?E%ared 3 2- Snfl4MnbbiRY "E!)'DExarnp‘fe) 61 using 3-methoxyphenyl

2°A
Lg(r: er Fﬂrﬂ?<) aqqles‘(eadpf WW@&W@@MS&%’ﬁﬁMZ(Mﬁﬁén(@l“%) The title

corrpound was prepared from
rac- er ahfs1k 23 am no- 2- (4-chl or o- 3-f |l uor o- phenyl ) - 1- (4- 15
i odo- phenyl’) -et hanol tri fl uoroacetate and 5-fl uor opyri di ne-3-boronic acid in

anal ogy to Exanple Ib M5 (ISP): 361.0 (M 344. M NH3) + Exampl e
86 g%ac erythro—rngmzno ) chlo(ro bz;henyl 4-yl)- 2 (4- l_i'r)loro -phenyl)- eth(anol )+ P

rac-erythro-2-Am no- 2- (4 chl or o- 3- net hyl - phenyl ) - 1- (4- pyri di n-3-yl - phenyl ) -
et hanol CI WD 2010/ 094659PCT/ EP2010/ 051877

The title compound was prepared in a similar manner to Example 61 using 2-chlorophenyl
10 boronic acid instead of 4-pyridine boronic acid: MS (ISP): 360.1 (M+H)".

Example 74

rac-erythro-2-Amino-1-(3"-chloro-biphenyl-4-yl)-2-(4-chloro-phenyl)-ethanol



-146- a)
racll- (4-Chl oro- 3-net hyl - phenyl ) -2-(4-i odo- phenyl ) -2-o0xo0-ethyl|-carbam c
aci d tertwbubyloessyer The title conmpound was prepar ed PCT@PR010/051877

rac-[ (4-chl oro- 3- nmet hyl - phenyl) - ( net hoxy- net hyl car banoyl) - net hyl ] - car bam ¢
acid tert-butyl ester (Internediate 2}148nd 1, 4-di-i odobenzene in 5 anal ogy
to Exanple la): M5 (ISN): 484.1 (MH-. b)

rac-erythrol 1- (4- Chl or o- 3- net hyl - phen@l ) - 2- hydr oxy- 2- (4-i odo- phenyl ) - et hyl |
-carbamc acid tert-butyl ester he¢ title conpound was prepared from
rac4l- (4-chl oro- 3- net hyl - phenyl) - A\ i odo- phenyl)-2- oxo-ethyl]-carbamc
acid tert-butyl ester in anal ogy Exanple 1 ¢): M5 (ISN): 546.1 10
(MtAc0)- (100%. ©c¢)
rac-erythro-2- Am no- 2- (4- chlidy

rac-erythro-[1-(4-chloro-3-neth
(4-1odo-phenyl)-ethyl]-carbamc Cld tert butyl ®ster in anal ogy to Exanple
1d: M5 (ISP): 388.3 (MH)', 371.0 ((M NH3)+H)'.~'15 d)

rac-erythro-2- Am no- 2- (4- chl or o- 3- net hyl - phenyl ) - 1- (4- pyri di n- 3-yl - phenyl ) -

et hanoltpEhgd béﬂlﬁoﬁﬂméj RebpaRe B £RANEE FhAB: to Exarnple 61 using 3-chlorophenyl
hr 9- 2- am no- 2- | oro- 3- et hyl - pheny

rac-er 1) -
i odo- pry#)@mm acld Hutear of ?‘myugms&e&%q %pl‘érMS&)SrP)d@@ b@%ésﬁbm c acid in anal ogy
to Exanple Ib): M5 (I1SP): 339.1 (MtH)', 322.3 ((MNH3)+H)'. Exanple 88 20
rac-er ;ﬁxtghgﬂgﬁ\m' no- 1- (4-pyridin-3-yl - phenyl )-2-(4-trifl uor onet hyl - phenyl ) -
et hanol WO 2010/ 094659PCT/ EP2010/ 051877 -147- The title conpound was
pr epar ed from
r ac-RétfreRyrettipnccan bafeyapb uloH Hubvignetryligreny 1) Phevriefieedr banm c
acid tert-butyl ester (Internmediate 10) and 1, 4-di-i odobenzene in anal ogy
to Exanple la): M5 (1SN): 504.0 (M l. b)
rac-erythro[ 2- Hydr oxy- 2- (4-i odo-p | )-1-(4-trifluoromethyl-phenyl)-ethyl
1 -carbamc acid 5 tert-butyl es fer \she title conpound was prepared from
rac42- (4-iodo-phenyl)-2-oxo0-1-(4~N\_rLfI uoronet hyl phenyl)-ethyl]-carbamc
acid tert-butyl ester in anal ogy 1 RI): M5 (ISN): 505.9 (MH)-
and 432.0 ((MtBuCH)-H)- H.t
rac-erythro-2- Am no- 1-( 4- i odo- phepy A=t f/\HJQr onet hyl - phenyl ) - et hanol
dnpodas-Avas pPepared from
rac-eryt hro42- hydr oxy-2-(4-iodo- phenyl) 1-(4-
trifluoronethyl-phenyl)-ethyl]-carbamc acid tert-butyl ester in analogy to
Exanpl ht tit)e cdpdun@Pyas ﬂfb%aﬁbd(lMﬁlmllaﬁ&ﬁaIﬂnef (‘[Mﬂﬂﬁﬁ)ﬂd‘%l .using 2)- d1rnethyl-5-
;?ﬁaﬁ{)?@ qrﬁ?.?"lgetrtam[e&é/l il %&(ﬁ%}éﬁbﬁé&%& érp)ar E]a%ro] l 2 of 4r f)}tr%(f" ! 801r0nlcy am&) hﬁ/&yl )-
r ac- er Y3033 260Mnb) 1652%)i odo- pheny1) - 2- ( 4- 15
trifluoronethyl-phenyl)-ethanol trifluoroacetate and pyridyl-3-boronic acid
in ﬁpalﬁg}/nﬁlg7gxarrpl elb): M5 (ISP): 359.2 (MtH)', 342.1 ((M NH3)+H)'

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(2"-methyl-biphenyl-4-yl)-ethanol

Cl

O~

HO

The title compound was prepared in a similar manner to Example 61 using o-tolyl boronic acid
instead of 4-pyridine boronic acid: MS (ISP): 338.2 (M+H)".



Exanpl e 89

rac-erythro-2- Am no- 2- (3, 4-di chl or o- phenyl ) - 1- (3" - di net hyl am no- bi phenyl -
y1) - et harmiD 2010/098659\ Cl WO 2010/ 094659PCT/ EP2010/ 0518¢T/EP26U8/05TBAE titl e
conpound was prepared from

rac-[1- (3, 4-di chl or o- pheny1l) - 2- (4-i odetdheny1l) - 2- oxoet hyl | - carbam ¢ acid
tert-butyl ester and 3-(di net hyl am no) phenyl boronic acid in analogy to
Exawpl ﬂaB)l y? (ISP): 499.1 and 501.0 (M+H)". b)

rac- 2 NOLS 3, 4-di chl or o- phenyl ) - 1- (3" - di met hyl am no- bi phenyl -4-y1) - et ha
none 5 dlhydrochloride The title conpound was prepared from

r ac- [ 1+¢3eAtidvehHoum-phieaybye-phéd])- By 4red-metiany-potidipheply-bhdny/Lythanax o- et hyl |
-carbam c acid tert-butyl ester in analogy to Exanple 38 b): M (ISP)

399.2 and 401.2 (MtH)'. c) Cl

rac-eryt hro-2- Am no- 2- (3, 4-di chl or@- phenyl ) - 1- (3' - di net hyl am no- bi phenyl -
yl)-ethanol 10 The title conpou ]S prepared from

rac- 2- am no- 2- ( 3, 4-di chl or o- phex 1-(3' -

di et hyl am no- bi phenyl-4-y1) - et yanone di hydrochl oride in anal ogy to Exanpl e
1c): MB(ISP): 401.1 and AOR=4 (NEZ&—\\38§FG=3:E 386.0 ((MNH3)+H)".
Exanpl e 91

rac-erythro-Z-Anino-2-(3-f|uoLR{Z pﬁéﬂ*ﬂ) 1\(4 pyri di n-3-yl - phenyl ) -
et hanol 15

The title compound was prepared in a similar manner to Example 61 using 2-methoxy-5-
5 pyridineboronic acid instead of 4-pyridine boronic acid: MS (ISP): 355.2 (M+H)" (35%).

Example 78

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3'"-trifluoromethoxy-biphenyl-4-yl)-ethanol

Cl

O
FA
F F

The title compound was prepared in a similar manner to Example 61 using 3-
10 (trifluoromethoxy)phenyl boronic acid instead of 4-pyridine boronic acid: MS (ISP): 408.2
(M+H)".

Example 79

rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3"-trifluoromethyl-biphenyl-4-yl)-ethanol



a) racll-(3-Fluoro-4-nethyl-phenyl)-2-(4-iodo-phenyl)-2-o0xo-ethyll-carbamc
acid tert-butyl ester The title conpound was prepared from

rac- [ ( 3- fwoanw/i94a65et hyl - phenyl) - ( net hoxy- met hyl car banoy PrTmeeeuplofscar bam ¢
acid tert-butyl ester (Internediate 7) and 1, 4-di-i odobenzene in 20 anal ogy
to Exanple la): M5 (I1SP): 470.0 (M+H)-142-WD 2010/ 094659PCT/ EP2010/ 051877
-149- The title conpound was prepared from

rac4l- (3-fl uoro-4-nethyl-phenyl)-2-(@&ti odo- phenyl)-2- oxo-ethyl]-carbamc
acid tert-butyl ester in analogy to/Exanple 1 c): M5 (ISP): 472.0 (M+H)'

c) rac-erythrol

1- ( 3- Fl uor o- 4- net hyl - phenyl ) - 2-h oKYy- 2- (4-pyridin-3-yl-phenyl)-ethyl 1-
carbam c acid tert-butyl ester 5 e t|tIe conmpound was prepared from
rac-erythro-[1-(3-fluoro-4- Ty 2Ty RPN OXY- 2-
(4-1odo-phenyl)-ethyl]-carbamc gcig et ster and pyridyl-3-boronic
acid in analogy to Exanple Ib)H. ( X (MHt d)

rac-eryt hro-2- Am no- 2- (3-f | uor 0-"4- net hyl - phenyl F(4-pyridin-3-yl-phenyl)-
et hanol The title conpound was prepared from
rac-erythro-[1-(3-fluoro-4-nethyl - phenyl) - 2- hydﬁoi& 2- 10

(4-pyridin-3-y|-pheny|) ethyl]-carbamc acid tert-butyl ester in analogy to

Exanmpl e, 1 d); N5 (| . 323, H.'. Exanple 92 .

o ot g G5 KRB (SEEnpEPUY, et hy P EBRE NG (2. PRl 6L ybsithedi ) -
et hanol(trifluofdmethyl)phenyl boronic acid instead of 4-pyridine boronic acid: MS (ISP): 392.2
racll-g§?_ l-or o- 4- net hyl - phenyl ) - 2- (4-i odo- phenyl ) - 2- oxo-et hyl | - carbam ¢
acid t utyl ester The title conpound was prepared from

rac-[ (3-chl oro- 4-net hyl - phenyl) - ( net hoxy- net hyl car banoyl) - net hyl ] - car bam ¢
aci @ t dixaniple §0 ester (Internediate 4) and 1, 4-di -i odobenzene in analogy to
Exanpl e Ia) VB (ISN) 484.2 (MH-. 20

) ac- Sr LRl L i Chb 01 01 T8 ol PRSI A g 2 paggpheny! ) et hy
c)

rac-erythrol 1- (3- Chl or o- 4- net hyl - phe I) 2- hydr oxy-2- (4-pyridin-3-yl - phenyl
)-ethyl 1- carbamic acid tert- but/lﬂ‘ster The title conpound was prepared

fromrac-erythro-[1-(3-chl oro-4- phenyl) - 2- hydr oxy- 2-
(4-1odo-phenyl)-ethyl]-carbamc agcee/tert-butyl ester and pyridyl-3-boronic

acid in analogy to 5 ExaaneHLﬁ /NS P) : gaeag (M+H) t

HO N

The title compound was prepared in a similar manner to Intermediate 33 using 6-morpholin-4-yl-
pyridine-3-carbaldehyde instead of 4-iodo-benzaldehyde: MS (ISP): 334.3 (M+H) .

10 Example 81

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol

OH

a) rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-iodo-phenyl)-ethanol trifluoro-acetate



d)

rac-eryt hro-2- Am no- 2- ( 3-chl or o- 4- net hyl - phenyl ) - 1- (4- pyri di n- 3-yl - phenyl ) -
et hanol TWe 2viordesseonpound was prepared from PCT/EP2010/051877
rac-erythro-[1-(3-chl oro-4-net hyl - phenyl) - 2- hydr oxy- 2-

(4-pyridin-3-yl -phenyl)-ethyl]- carbanibBacid tert-butyl ester in analogy to
Exanple 1 d): M5 (ISP): 339.1 (MtH)'. 10 Exanple 93

rag hg[&i}h?re eZ A{%Q&n@ oy gﬁ%{)é}%&) ﬁoﬂe&@é{yt%e[’iy(hh didttiofo2pidnyBrRa L Ab 12 3- V1
1- ( 3- Chodsr- Dheanyhﬁlml] cgyhamigl a)mdzmwtsylfdsmnmapa,logxdtmE@rmﬂy IpheMB (1SP):H8rbxye
thyl _ Ingaipamverpci d tert-butyl ester 15 The title conpound was prepared
from rac-erythro-[1-(3-chl or o- 4- net hyl - pheny1) - 2- hydr oxy- 2-
(4-iodo-phenyl)-ethyl]-carbamc acid tert-butyl ester and

5-fl uorbé)mwwhﬁeﬁsmmoo%r(ﬂdmhépmmhmd) odf-rvedpxaihbleenyByethamgl (1 SP) . 457. 3
(MtHt  b)

rac-£r r r R I 3-yl
) phsgniﬁ}ﬁ% the o‘%fﬂ gﬁd %vag %{él“ﬂtaféea fg%lﬁ rgéa%] 0 bedr%e{h% ?é(?f‘h éléhlB}onﬁ{e(ﬂyByl iR
rac- er )Pﬂlﬁmdlti el chiflgprnagetatst #gd p ;31 orzmla %cyi in analogy to Example 1b): MS

f1 uor o) 3HIR Sndydor-. P@RMh ] - 2- hydroxy-et hyl ] -carbami ¢ acid tert-butyl

ester in analogy to Exanple 1 d): Ms (I1SP): 357.1 (M+tH)'. Exanple 94 WO
2010/ 094659PCT/ EP2010/ 051877 a) rac-erythrol

1- ( 3- FIFggMple 8 %ethyl-phenyl)-214-(5-fluoro-pyridin-3-y1)-pheny|I-2-hydroxye
thyl 1-carbamc acid tert-butyl ester 5 The title conpound was prepared

f rom r 3Ge SRYARLRALY 3-8 LURERo A= PRV Y 1= OB DY drhates %’Wy%)’rz@m 3-yl)-phenyl]-

1odo pheryl) ethyl]-carbam c ‘acid tert-butyl ef and

5 f1UordP! di ne- 3-boronic acid in anal ogy to Exanple Ib): M5 (ISP): 441.2
(M+H) t b)

rac- eryt hro- 2- Ani no- 2- (3-f | uor oC4- et hyl - phenyl ) - 114- (5-f | uor o- pyri di n- 3-y1
) -phenyl ' - ethanol 10 Thectd t| g conpound wag prepared from

rac-eryt hro4l-(3-fl uoro-4-net
fluoro-pyridin-3-yl)-phenyl]-

hhenyl) - 2ﬁi-( -

uoronethyl-phenyl)-l-(4-pyrH9N -

The title compound was prepared from rac-erythro-[2-amino-2-(3,4-dichloro-phenyl)-1-(4-iodo-
phenyl)-ethanol trifluoroacetate and 5-(methylsulfonyl)-3-pyridineboronic acid in analogy to
Example 1b): MS (ISP): 437.1 and 339.0 (M+H)", 420.0 and 421.9 (M-NH;)+H)".

15 Example 83

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol

The title compound was prepared from rac-erythro-[2-amino-2-(3,4-dichloro-phenyl)-1-(4-iodo-
phenyl)-ethanol trifluoroacetate and 5-fluoropyridine-3-boronic acid in analogy to Example 1b):
20 MS (ISP): 377.2 and 379.2 (M+H)", 360.1 and 362.1 (M-NH;)+H)".



WO 2010/ 094659PCT/ EP2010/ 051877 -152- The title conpound was prepared from
rac-[(3-fluoro-4-trifluoronethyl-phenyl)-(nethoxynethyl -carbanoyl)-nethyl] -
car bam c woi2diovmuésobut yl ester (Internmediate 5) and 1, 4pdiriEpdalo®nsene i n
anal ogy to Exanple la): M5 (ISN): 522.1 (MH)-. b) rac-erythrol
1-(3-Fluoro-4-trt uoronethyl - phenyl ) - 24ydr oxy- 2- (4-i odo- phenyl )-ethyl 1- 5
carbam c acid tert-butyl ester The title conpound was prepared from
rac-[li&éhghggﬁo-4-trifluoronethyl-phenyl)-2-(4-iodophenyl)-2-oxo-ethy|]-ca
r bam c "aci ert-butyl ester in analogy to Exanple 1 c): M5 (ISN): 524.1
(MH)-. c) rac-erythrol 1-(3-Fluoro-4-tri

uor onetrhsteryphvend U wnd- By 8 v abisil ro(fepyly il i Bidii-3 phphgiy))-ethdnodt hyl
l-carbam c acid tert-butyl ester The title conmpound was prepared from
rac-erythro4l-(3-fluoro-4-triflug@onetdyl - phenyl) - 2-

hydr oxy- 2- (4-i odo- phenyl)-ethyl]-darkham c acid tert-butyl ester and
pyridyl-3-boronic acid in anal ogy anple Ib): M5 (ISP): 477.2 (M:H)t

d) rac-erythro-2-Am no-2-(3-fluor ri

uor orret hyl - phenyl ) - 1- (4- pyri di n- 3-//T=phenyl ) - et hanol 15 The title conpound
was prepared fromrac-erythrd - f | yerR- 4- t ;4= uor onet hyl - phenyl) - 2-

hydr oxy- 2- (4-pyridi n-3-yl - phenyl) -\et I} jam ¢y acid tert-butyl ester in
anal ogy to Exanple 1 d): Ms (IS 37¥ ' “Exanpl e 96
rac-erythro-2-Am no-114- (5-fl uor'o-pyridin-3-yl)-phenyl|-2-(3-fluoro-4-tri
uor orret hyl - phenyl )- 20 et hanol WO 2010/ 094659PCT/ EP2010/ 051877 -153- The
title und ; ; ;

ace o R G S P T o i bty <o tl-carbamic acidter-bu
hydr%xy*@f(4-iodo-phenyl)-ethyl]-carbanic acid tert-butyl ester and
5-fluoropyridine-3-boronic acid in analogy to Exanple Ib): M5 (I1SN): 493.2
(M H) - .THR) kit - BE%pdUNR- R THhRParkd4 fibar frhdlPra0cHIOL AR 3= phbhy IR A8BMbx L methyl-
-2-(3-flyoro-4-tr wozﬁ-ne hyl- 5 p@gnyl)-ethanol The title cogpound was

pr epar &8RRG el vehapiq oud - ted-bupyh sHT giAtEIcHiat: ) png HehiTiodebqngene in

f 1 uor o-aftalbgy {d Bomeitet by MPOISNY:1Ys72 A )oxydt €130y (M-l -e)aci d tert - butyl
ester in analogy to Exanple 1 d): M5 (ISP): 395.0 (MtH)'. Exanple 97

b) rac-erythro-[2-Amino-2-(4-chloro-3-fluoro-phenyl)-1-(4-iodo-phenyl)-ethanol tri-

10 fluoroacetate

The title compound was prepared from rac-[1-(4-chloro-3-fluoro-phenyl)-2-(4-iodo-phenyl)-2-
oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1 d): MS (ISP): 392.0 (M+H)",
375.0 (M-NH3)+H)".

¢) rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol

15 The title compound was prepared from rac-erythro-[2-amino-2-(4-chloro-3-fluoro-phenyl)-1-(4-
iodo-phenyl)-ethanol trifluoroacetate and pyridyl-3-boronic acid in analogy to Example 1b): MS
(ISP): 343.2 (M+H)', 326.1 ((M-NH3)+H)".

Example 85

rac-erythro-2-Amino-2-(4-chloro-3-fluoro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol



10 rac-erythro-2-Am no- 2-(4-chl oro- 2-

uor o- phenyl ) - 1- (4- pyri di n- 3-yl - phenyl ) - et hanol C a) racll-(4-Chloro-2-
uor o- phenyD20/09465p 0do- phenyl ) - 2- oxo- et hyl | - car bam ¢ aciPdTiEPRAOIGLSYT est er
The title conpound was prepared from

rac-[ (4-chl oro- 2-fl uor o- phenyl) - ( met hebdp- net hyl 15
carbanoyl)-nethyl]-carbamc acid tert-butyl ester (Internediate 3) and

1, 4-di -i odobenzene in anal ogy toFExan@le la): M5 (ISP): 489.9 (MtH)'. b)
rac-erythrol 1-(4-Chloro-2- uoro-phegyl)-2-hydroxy-2-(4-iodo-phenyl)-ethyl
1 -carbamc acid tert-butyl ester The title conpound was prepared from
rac4l- (4-chl oro-2-fl uoro-phenyl)-¥ i odo- phenyl)-2- 20
oxo-ethyl]-carbam c acid tert-but ester in anajogy to Exanple 1 c):

(ISP): 491.9 (M+H)'. c) racHeNy 2—Axi no-2=<¥4- chl or o- 2-
uor o- phenyl ) - 1- (4-i odo- phenyl ) - et hang @ etate WO

2010/ 094659PCT/ EP2010/ 051877 -1 ‘ \ oRpound was prepared from
rac-erythro41-(4-ch|oro-2-f|uorgébhenyl) 2- hydr oxy- 2-
(4-1iodo-phenyl)-ethyl]-carbamc acid tert-butyl ester in analogy to Exanple
1.d): Mpkd- gB})‘}imi@ 2QC RIS }’lugl)o ﬁ@&zy?r F 8122 AT - ek Ay Qﬁbgf&ﬂ;’amzc aczd

uor o- phe_% é’ pyridin-3-yl-phenyl)-éthanol 5 The title conpound

pr epar é4PH ﬁ??ﬁb eryt hro-[ 2- am no-2- (4-chl oro-2-f1l uoro- phenyl) 1- (4-

i odo- phenyl)-ethanoltrifl uoroacetate and pyridyl-3-boronic acid in anal ogy

to Examglﬁetltlebiomﬁ@n%' Wi | re%ér%dzfr((rh/“fﬁe '[} éﬁﬁlﬂm £f88ro-phenyl)-2- é%\!loldo -phenyl)-2- o
;?g_ X?{?Ola’hqéﬂﬂy’%ﬁlﬁlag}({ T Q ?t;e)r in ‘analo y(tjox%xaméle lpg)r Iﬂé QI )y 488'39(51%’ H) ©

rac- erwhhﬂ@@ﬂ(ﬂﬁ43uombh{pro phenyl ) - 2- (4-i odo- phenyl ) - 2- net hoxy-et hyl | -carb
amc acid tertbutyl ester To a solution of 200 ng (0.694 Mol )
rac-erythro-[1-(3, 4-dichl.oros;phe 0

i odo- p?f? nyl)-ethyl ]’ IS BRR 22 é@flﬁg l]Ze(?(TCh%?frﬁ%Oé”f’ é’&qe”yﬁ)l' 2'(?6105@@/’@”3’ D-ethanol

t et r ahydflodroneaareer e added 17 ng (0.414 mmol ) sodi um hydride and the

m xture stirred at anbient tenperature for 5 mn. Then 246 ul iodonethane

.and ed f Th
evapor ai'ed Bt b LR TEN T TR BB T R T SR et SUp oo ST e gel
wi t H) a (heptoaplehgh eyl heebane gmddérehutyhviesthr n toal@gPde thxginplc étdit &S THE):
title ?%EﬁﬁNPQHV@§Hﬂ?&§Lﬂ@ﬂ)ﬁ§f9°'°“r'ess 20 solid: M5 (ISP): 521.9 and

523.8

c) rac-erythro-2-Amino-2-(4-chloro-3-fluoro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-

ethanol

The title compound was prepared from rac-erythro-[2-amino-2-(4-chloro-3-fluoro-phenyl)-1-(4-
15 iodo-phenyl)-ethanol trifluoroacetate and 5-fluoropyridine-3-boronic acid in analogy to Example
1b): MS (ISP): 361.0 (M+H)", 344.0 (M-NH;)+H)".

Example 86

rac-erythro-2-Amino-2-(4-chloro-3-methyl-phenyl)- 1-(4-pyridin-3-yl-phenyl)-ethanol




WO 2010/ 094659PCT/ EP2010/ 051877 -155- The title conpound was prepared from
rac-erythro4l- (3, 4-dichl oro-phenyl)-2-(4-iodo-phenyl)-

2- met hoxywethy/do4esar bam ¢ acid tert-butyl ester in anal egy/EpeoiEsosrspie 1 d):
M5 (ISP): 421.9 and 423.9 (MtH)', 405.1 and 407.0 ((M NH3)+H)'
c)rac-erythro-1-(3, 4-Di chl or o- phenyl ) -26ret hoxy- 2- (4- pyri di n- 3-yl - phenyl ) -e
thylam ne 5 di hydrochloride The titl e conpound was prepared from

rac-erythy | . y : . :

| odo- pbms A SRR E EON LD L BB PP e drld 1558 ogy
to Examsllee | b). The corrpound was |sol ated as di hydrochl oride: M5 (ISP):
373.2 and 375.2 (MtH)', 356.0 and 358.2 ((MNH3)+H)'. 10 Exanple 99

rac-er yifar ghl - éo?fnp%uﬂic%é) a@ ﬁeﬂ@&‘yﬁém rfet ['C%Mro?olé‘ nﬁeﬁﬁ}l LRR O PHEd Gk Nniim ) - PP

enyl ret hyI amne tri

1- ( 3, 4<pibemoghongheirgpnpamic agid.- tﬁl{ﬁb@h@ qsgﬁr |(Bltﬁn@dga16) 2ptaadhyll4-dpiodgbrnagye &t hy|

1- 1H caﬁglggm(plg,@é;hﬁeq%r Mg)(,rg)q?l kpe title conpound was prepared from

rac-erythro4l- (3, 4-dichloro-p enyl) 2 hydroxy 2-(4-

i odo- phenyl)-ethyl]-carbam c acid tert- butyI ester and

5-f1 uorbé)pyr|rdi?ﬁ@/ﬂzwb’drGrﬁ%loatﬁwqtkylwﬁ%é)ggr hydromycarigtiedq-pervi il Bryrbawicr . o

and 479l f idester D) .

rac-erythroll- (3, 4-D chl oro-phenyl) - 2-et hoxy-214-(5-fl uoro-pyridin-3-yl)-ph
| rethyl 1- 20 b tert-butyl t The titl

Fe)::] )éprare‘élal%ft}tgnqompo(%l%(ri v&?a? pclref)aa(irlecii frorenr rac- [lij ()A( ChIeO?‘O e3rrnethyell-pﬂeny8 2C81 10(()10 pﬂenyl -2-

rac-er mbre%{l]]lca(rsarﬂmdaaml t@ftcmmﬁeayér) iR-dndtog§- fol Baaplr i1dbn- Sty LisNphesupl]] - 2-

hyd XY, mc acid tert-butyl ester and ethyl iodide in analogy
5 Hon r@ﬁff @85/%3/5 (1SP): 505.1 and 507.0 (MrH)'. WD

2010/ 094659PCT/ EP2010/ 051877 -15 6-

C) r ac- &) yade:otiko{234#irior T-M-oiordp haryhy)-pRel R DXY-i b4 Hely I letianoF piflubianerdtey | ) -
phenyl 1 - ethylamne trifluoroacetate The title conpound was prepared
fromra[%? t hr o41- §34d|chl oph

en et h
1 vor o A5l g NsnanycEb Ry b d i aie bRy R o2
anal ogy4tiedoEptamnpl)etiyl HyarbdmivEadid $)-bud0sstdr amdnlOgy 1o [Evirkple, 1 3IB8 MS IKP):
390.1 +
rac-er %t%%%k@%:i) %1701%&%@%%1 or o- phenyl ) - 1- (4- phenoxy- phenyl ) - et hanol

a) rac- [1-(3,4-D chloro-phenyl)-2-o0xo-2-(4-phenoxy-phenyl)-ethyl 1
- calband caaeiythro € dmnat 3H4-tkloss B enethyl-phenyl)- 1-(4-pyridin-3-yl-phenyl)-ethanol

The title compound was prepared from rac-erythro-2-amino-2-(4-chloro-3-methyl-phenyl)-1-(4-
iodo-phenyl)-ethanol trifluoroacetate and pyridyl-3-boronic acid in analogy to Example 1b): MS
(ISP): 339.1 (M+H), 322.3 ((M-NH3)+H)".

Example 88

20  rac-erythro-2-Amino-1-(4-pyridin-3-yl-phenyl)-2-(4-trifluoromethyl-phenyl)-ethanol

F F

a) rac-[2-(4-lodo-phenyl)-2-oxo-1-(4-trifluoromethyl-phenyl)-ethyl]-carbamic acid tert-butyl

ester



The title conpound was prepared from

rac-[ (3, 4-di chl oro- phenyl) - (net hoxy- net hyl - car banoyl) - net hyl]-carbam c

aci d tertwbuaowovesber (I nternmediate 9) and 1-brono-4- phecomp0enzsne i n
anal ogy to Example la): M5 (I1SP): 472.0 (MtH)'. b)

rac-eryt hro-2- Am no- 2- (3, 4-di chl or o- phigyl ) - 1- ( 4- phenoxy- phenyl ) - et hanone
hydrochl oride 15 The title conpound was prepared from

rac-[1 di acid
tort - Ut (e EmbRLeL IS T BYR: Srd BRI RAN DY o FRORETLE
(M+H) t phenyl) gyethyl] -carbamic a01d tert- butyl ester (Intermediate 10) and 1,4-di-iodobenzene in
rac-er yhine & Mn?}g & Za §4§(IQN§h§@r(pa\@l}gnyl ) - 1- (4- phenoxy- phenyl ) - et hanol
The title corrpoun was prepared from

rac- erythro 2-am no-2-(3,4-dichloro 1)-1-(4-

ohenowah) e ek -y driothbr b (it e Expiel xachmivrscid
(1SB: 344,a 808 376.4 (MtH)', 356.1 and 358.2 ((M H20)+H) (100% . Example
101 ~ WO 2010/ 094659PCT/ EP2010/ 051877 - 15 7-

rac- eryt hro-2- Am no- 2- (4-chl oro- phenyl )-112-fl uoro-4-(2, 2, 3, 3, 3- pentaf | uoro
- pr opo >h)e tlﬁﬁemHQl@@ha/ﬁﬁﬂ prepared ' from™ rac-[2-(4-iodo-phenyl)-2-oxo0-1-(4-trifluoromethyl-

a) rac- bhedyh- @Bgl}fc@r‘tﬁﬂﬁ@k{&h't&%ufﬂl ggeOmlaralb g, t3, EadmpRe Nicg! MSAIONPrivpexg- phe
nyl 1 éﬁ) @84 [%’ Hgar bam c acid tert-butyl ester The title conpound
was prepaf 3I‘ZrQ) ¥H3h| or o- pheny1) - (et hoxy- met hyl - car baroy1) -

met hyl ] - carbam c aci d tert-butyl ester (Internmediate 8) and

1- br omey 2ad-peHr0-244 o2l -B4- BB ph@@ﬂ) af(ktwﬂm@m@ﬂ@xw)e@@mzml (rifhioes nedirat e
34) in analogy to Exarrplela) M5 (I SN): 5103(M

b)r ythr 2- Am no- 2- (4-chl oro- phenyl )-112-f| ent al | uo
13} §%s€y) I ﬁpr@ﬂmoumi W6 h RHIREdh g‘PIBc HPSFY fﬁ%ﬁmxw \nghamabé @&
pr epar eﬂﬂﬁdrﬁmeﬂ@chhélny@életnﬁ -Oiilfbamhewd)teﬁb[lﬂfl febtgD D adalo Ly 20 ¥x3mple 1 d): MS

el oMo 1L FRENY 3?5‘1‘@#@ V3121 (Mg g o e PtyLesten i

c)rac-erythro-2- Am no- 2- (4-chl oro- phenyl )-112-fluoro-4-(2, 2, 3, 3, 3-pental | uo
ro- pr op@xqc}eryﬂdwerfy)dminb-}ﬂ-bﬂmﬁh-ﬂﬁqﬂﬁehjzl)é-(danﬂwmdzemspm@padtmOﬂ rom
rac-erythro-2-amno-2-(3, 4-di chl oro- phenyl) 1- (4- phenoxy-phenyl) - et hanone

?_%gr gghll Qr (?t e I réor%Bglln?cpywas pre]gga?e(F jﬁron)l rac e h%g)-)f-an‘l'i%lg-'12-(4(-%'59p|hényl':r3§3-q}?-l €
r act®er ytifiuaro eyl -nheri3d - ethatoll otrdlupheythie- bid - p@idd1-3-arodit uacid- i mablogl - &t hox
y) - phenyl. p e AIOUS (1SP): 359.2 (M+H), 342.1 (M-NH3)+H) .

Example 89

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3-dimethylamino-biphenyl-4-yl)-ethanol
B
N
cl N
=)

H,N  OH

20 a) rac-[1-(3,4-Dichloro-phenyl)-2-(3'-dimethylamino-biphenyl-4-yl)-2-oxo-ethyl]-carbamic acid
tert-butyl ester



WO 2010/ 094659PCT/ EP2010/ 051877 -158- a) rac-

[ 1- (4- Chl oro- phenyl ) - 2- ox0-214-(2, 2, 2-trifl uoro-1-nethyl - et hoxy) - phenylreth
yl 1 - cawbanionaespd tert-butyl ester The title conpouneCrEP2owepsred from
rac-[ (4-chl oro- phenyl) - ( met hoxy- net hyl - car banoyl)- 5 nethyl]-carbam c acid

tert-butyl ester (Internediate 8) and-148-

rac-1- brono-4-(2,2,2-trifluoro-1nethyl-ethoxy)-benzene (Internediate 35) in

| Py: 4
20 Q0 R b W S AR - Mo P gl rons
y) - pherﬁhﬂl} cagbanain caved h@r&b@t(vh et @,@d 3 cthylamencgplrpy ibetonig gcidr mpmaéugyf fcom
rac- [ 1-f4nfpid oM@t'(@gmp')l)‘ggfl gﬁ&)S@flé W8 2-trifluoro-1- 10

met hyl - et hoxy) - pheny ]-ethyl]-car bam c aC| d tert-butyl ester in analogy to
Exanple 2 d): M5 (ISP): 358.1 (MtH)t
rac- er Y hr o- 2- Amiarc-2injnp- &t Wéﬁ%ﬁlewlkiiﬁ tdinptiylaningbirheay!+-WeeHiroret hox

Y) - PhemWhydrochisideanol The title conpound was prepared from
rac-eryt hro- 2- am no- 2- (4-chl oro- phenyl )-1-[4-(2,2,2- 15

trifluoro-1- rret hyl - et hoxy) - pheny1] - et hanone hydr ochl ori de in anal (1;
Exanpl dhe &1} e mgn]eqtgﬁ) wa36grepa1(em+hpm rggcé &-diqhdpro-phenyl)-2-(3'-dimethy armno-
rac- er Wighefly 12?1)123&0% @% 1| 4afba6lid Q- &hecswl) ester( ajtﬂuldgryotobEBlEtﬁﬁw 3¢tbyl Mset ha

P2L11%31%9 4@%&% 0/ 051877 -15 9-

-2-(3' -nitro-bi phenyl -4-y1)-2-oxo-ethyl 1
-carbamc acid tert- butyI ester The title conpound was prepared from

rac- [ 1< dacdegtigbl 20N inoh® () 1 )Yickidrb-phefd)- pPhenihythatavad bhbilil+ tpelpanbic acid
tert but yl ester and 3-nitrobenzene-boronic acid in analogy to Exanple 2

499.1 (M H)- . . ,
r aclﬂz /Slfhe tije ( SCOAHHSPiu%I ovEs pa%?ﬁﬁrf;d 1-f{o8n . freCermpinpireiiyl-disbloi9-rhey bt
hydr oc hihrn&lhyldﬁnno Bip@cityil 4 ¢)-ethapeiendih y@s clijo gfaimethafog® o Example 1 ¢): MS (ISP):

e Lo R PR e d e AR g IR PR e o Y 8 pl e 38 b): AB
(1SP): 401.0 and 10 403.2 (MtH)t
Example 91

rac-erythro-2-Amino-2-(3-fluoro-4-methyl-phenyl)- 1-(4-pyridin-3-yl-phenyl)-ethanol

7 ™

—~

H
5 H,N O
a) rac-[1-(3-Fluoro-4-methyl-phenyl)-2-(4-iodo-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl

ester

The title compound was prepared from rac-[(3-fluoro-4-methyl-phenyl)-(methoxy-methyl-
carbamoyl)-methyl]-carbamic acid tert-butyl ester (Intermediate 7) and 1,4-di-iodobenzene in
20 analogy to Example 1a): MS (ISP): 470.0 (M+H)".

b) rac-erythro-[1-(3-Fluoro-4-methyl-phenyl)-2-hydroxy-2-(4-iodo-phenyl)-ethyl]-carbamic acid
tert-butyl ester



c)

rac-eryt hro-2- Am no- 2- (3, 4-di chl oro- phenyl )-1- (3" -ni tro-bi phenyl -4-y1)-etha
nol The twol2e1o00mgsound was prepared from PCT/EP2010/051877

rac- 2- am no- 2- (3, 4-di chl oro- phenyl)-1- (3" -ni trobi phenyl-4-yl)-ethanone
hydrochl oride in analogy to Exanple 1-k&P- M5 (1SP): 403.3 and 405.1 (M+H)',
386.0 and 388.1 ((MNH3)+H)'. 15 Exanple 104

o phem i coingi ke %Wz@“ﬁ%%gégﬁ%%éé% o etd ey

a) oxo-cthyl]- carbarmc acid tert-butyl ester in analogy to Example 1 ¢): MS (ISP): 472.0 (M+H)".
racl2- (3' - Car banoyl - bi phenyl -4-yl)-1-(3, 4-di chl or o- phenyl ) - 2- oxo- et hyl | - car

bam c idte . r

e {1200 a- drientib: Eﬁ?”ﬂf”ﬁ R AR ey e s g
tert - byegl a"@@tl@ﬂ'f@r uB! gsf¢'hocar bonyl phenyl - boronic acid in anal ogy to
Exanple 2 b): M5 (ISN): 497.2 and 499.2 (MH-. b)

|
Eglcpsﬁen e%me%n%ogﬁ |caclﬁ %ﬁ;&%@g{?ﬁe@?(ﬁﬁﬁ&e@@g ﬂuor%e et ?’léphceg T e
pr epar é lqdoohhqnaezﬁzh hcarbﬁma@f%ﬂyrferbbﬁwbﬁwn and, pyridyl-3gbororir el rrbwlogy to

phenyl JEx2n@xotst gl diserapamigi+apid tert-butyl ester in anal ogy to Exanple
38 b): rr?l Slg)9 39(9 11:’:L)aand +ﬁ0) (MtH) C)

rac-erythro-4'12- Am no- 2- 4-di chl oro-p 1- hydr oxy- et hyl
- bi phey 4GeFHY Boxgrine- %ré( %u%mrﬁ@efhﬁrﬁ@ewﬁt éé?-w%ﬁﬁrvd R&g@%ﬁféﬁ%ﬁﬂed from

rac-4'42-am no- 2- (3, 4-di chl oro- phenyl) -acetyl]- 15 bi phenyl - 3-carboxylic

aci d anipde;tRYYngoah@ W Aer r&f‘ﬁfbﬁl%c-teiayt eﬂu%r&-)4-m@f§yl(—151§'ﬁ'ﬁ) Adréxand
403 I\/Hr%' , 384.1 an d 3 ﬁ‘ﬁ 63]

raci%rﬁif‘w din-3ntf- Hl%ﬁnz)(@éhy -GBSy 351 ﬁ@h vt)‘/l f_st(:rzm Pralesio 1 ExpBlsr bsdxYi%i ph
enyl - 4(18P)- ¥3moah-H) WO 2010/ 094659PCT/ EP2010/ 051877 -161- a)

rac-[1-(3, 4-Dichl oro-phenyl)-2-(2'-fluoro-5'-isopropoxy-bi phenyl - 4-yl) - 2-ox

0- et hyIEX%mpe%)amc acid tert-butyl ester

rac-erythro-2-Amino-2-(3-chloro-4-methyl-phenyl)- 1-(4-pyridin-3-yl-phenyl)-ethanol

7 ™

o

HN  OH

15 @) rac-[1-(3-Chloro-4-methyl-phenyl)-2-(4-iodo-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl

ester

The title compound was prepared from rac-[(3-chloro-4-methyl-phenyl)-(methoxy-methyl-
carbamoyl)-methyl]-carbamic acid tert-butyl ester (Intermediate 4) and 1,4-di-iodobenzene in
analogy to Example 1a): MS (ISN): 484.2 (M-H)".

20 b) rac-erythro-[ I-(3-Chloro-4-methyl-phenyl)-2-hydroxy-2-(4-iodo-phenyl)-ethyl]-carbamic
acid tert-butyl ester

The title compound was prepared from rac-[1-(3-chloro-4-methyl-phenyl)-2-(4-iodo-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1 ¢): MS (ISP): 488.1 (M+H)".



The title conpound was prepared from

rac-[ 1- (3, 4-di chl or o- phenyl) - 2- (4-i odo- phenyl) - 2- oxoet hyl ] -carbam ¢ acid
tert - but yWwoestoa4@nd 2-f | uor o- 5- |sopropoxyphenylboronrcPETmmmmnmanﬂrogy to
5 Exanple 2 b): M5 (I1SP): 532.1 and 534.1 (M+tH)', 432.2 and 434.1
((MBoc)+H)'. b) -150-

rac-2- Am no- 2 (3 4-di chl or o- phenyl )-1-(2'-fl uoro-5'-i sopropoxy-bi phenyl -4-y

o 11205 4. PP LB hio T e e RIP 2 I8 B AR AT ety o
-ethyIkuuhwbaﬂwdtaeﬁdnieﬁ@‘butyI ester in anal ogy to Exanple 38 b): M 10
(ISN): 430.3 and 432.3 (MH-. c)

rac-er yi'fhl'é rtRIezcd%;Boﬂﬁd %xa&rﬁ)re‘bagéaﬂ%rﬂr r3c- 8{}%@8 v :3: cil%ro f4I #g&pgr Oﬁqen&ﬁ ORRARGKY2 I ph

enyl - e co

rac- 2- E{{hup@_ ]211@4131)Zﬁ11@ilb¢ﬁrb¢fblcpﬂf€éhm qtyl gsterf g p]gr_lcbrlj -boronic acid in analogy to
I SOPY ONBXMr m qmgu1§%y13‘g ne hydrochloride in analogy to Exanple 1
c): M5 (IS 34.2 15 and 436.1 (MtH)', 417.2 and 418.1 ((M NH3) +H)'
Exanpl e 106

rac- ery&)rirlf’oerzﬂr«m%émzwc%(&CHp%rﬂreé%wéﬁw)yliﬂﬂzﬂdrns%ﬂrmxé)reﬂraﬁ%ny| 4-yl)
- et hanol

rac- [ 13, tﬂrefaoerﬂo%@ w&@%?éﬂa}edzfr&ﬁ raé %%eqmtx clﬁloli’&@ffmethﬂl' lyﬂeh B'ZQPnyl'r&E}hYJ | -

arbam c acid 20 tert-but ester. The title conpoun pared Trom

rac- [ 1-{¢-pyrdigr -l efreey})rréh*xllryarbarm pedi derphey gyten Hb%aé?gryfq Feamplend &):aMS
tert - bytgp): gglpuwaﬂgr3 i sopr opoxyphenyl boronic acid in anal ogy to Exanple 2
b): M5 (ISN): 512.3 and 514.3 (M H)- WO 2010/ 094659PCT/ EP2010/ 051877
-162-

racl®- £%3H5ﬂ99%3,4-dichloro-phenyl)-l-(3'-isopropoxy-biphenyl-4-y|)-ethanon
e hydrochl oride The title conpound was prepared from

rac4l- (3¢-4rdhehl- Qﬁz@zdolztwﬂz)or@w(n%emﬂmhﬂp@g %léjzﬂdm-@y@ Mgr]e&tmdz car
bam c acid'tert-butyl ester in analogy to anp { 412

and 414.4 (MtH)'. 5 ¢)

rac-erythro-2- Anrno 2- (3, 4-di chl oro- phenyl)
-ethanol The title conpound was prepared fro
rac- 2-amno- 2- (3, 4- di chl oro- pheny1) - 1- (3" -i opro-oxybrphenyl 4-y1) - et hanone
hydrochl oride in analogy to Exangle 1 c): S5P): 416.1 and 418.2 (M+H)'
399.0 and 401.1 ((M NH3)+H)' gl Tests 10The conpounds of
formula | and their pharnmace addi ti on salts possess val uabl e
phar macol ogi cal properties. ZB has been found that the
conmpounds of the present invention ake ggod inhibitors of the glycine
transporter | (GlyT-1).

3' -1 sopropoxy- bi phenyl -4-yl)

a)  rac-erythro-[1-(3-Chloro-4-methyl-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-phenyl]-2-hydroxy-
ethyl]-carbamic acid tert-butyl ester

15  The title compound was prepared from rac-erythro-[1-(3-chloro-4-methyl-phenyl)-2-hydroxy-2-
(4-iodo-phenyl)-ethyl]-carbamic acid tert-butyl ester and 5-fluoropyridine-3-boronic acid in
analogy to Example 1b): MS (ISP): 457.3 (M+H)".

b) rac-erythro-2-Amino-2-(3-chloro-4-methyl-phenyl)- 1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-

ethanol

20 The title compound was prepared from rac-erythro-[1-(3-chloro-4-methyl-phenyl)-2-[4-(5-
fluoro-pyridin-3-yl)-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 1 d): MS (ISP): 357.1 (M+H)".

Example 94



The conpounds were investigated in accordance with the test given
hereinafter. Solutions and naterials 15 DMEM conpl et e nedi um Nut ri ent
m xt ure PWO20(0@%«so Life-technol ogies), fetal bovine sePOCWEPEBENSB7%4

(G bco life technol ogies), Penicillin/Streptomycinl % (G bco life

t echnol ogi es), Hygromycin 0.6 ng/m (&3eo life technologies), G@utanine 1
nmvi G bco |ife technol ogies). Uptake buffer (UB): 20150 nmM NaCl, 10 nmM

Hepes- Tr | 44 C1, 504, +
b ot ve s e DR ek B O G T R S el e
with m3dyTlb cDNA. G yci ne uptake inhi bitigg assay (nmdyT-1b) On day 1
mammal i an cells, (Flp-inTm CHO), transfected with mdyT-I1b cDNA were 25
pl ated at the density of 40,000 cells/well /' onpl ete F-12 medi um wit hout
hygronycin in 96- well culture plates. On dgy 2,Nthe nedi um was aspirated
Ef er (UB). The cells were
then incubated for 20 mn at 22C\with eithey (i) no potential conpetitor,
(ii) 10 mM non-radi oactive gl yci concentration of a potenti al
inhibitor. A WD 2010/ 094659PC] -163- range of concentrations
of the potential inhibitor was u 0 gefiefate data for calculating the
concentration of inhibitor resultingy 0 %of the effect (e.g. 1Cso, the
concentration of the conpetitor inhi 1,9l ycine uptake of 50 %. A
solution was then i medi ately add ing [3F1]-glycine 60 nM (11-16
C /mmol) and 25 i,I M non-radi oactive glycine. The plates 5 were incubated

with gentle shakin the reagtion pped by .aspiration t he
i xt ur & antGETi g FERS o R AR eiP B BORE ol TR B B e
wi t h seimif-tdraemioracid ui-lditylshgken 3 hours and the radioactivity in the
cells was counted using a scintillation counter. The prepared

. -1 . 00
conpounde B8 pydohof i b RS- Bap SRR Rt
pr ef er (édodoasghenyBtcthyl Begreaon®  adid) teftdutd e¢seart el Sxuqpdpgidine-bhédopmay iadddin n
the tahhgob@lPrkanic 155/S BPY-UR, ®XihpS0 (hgl ytlb) Ex

b) rac-erythro-2-Amino-2-(3-fluoro-4-methyl-phenyl)- 1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-

ethanol

10 The title compound was prepared from rac-erythro-[1-(3-fluoro-4-methyl-phenyl)-2-[4-(5-
fluoro-pyridin-3-yl)-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 1 d): MS (ISP): 341.1 (M+H)".

Example 95

rac-erythro-2-Amino-2-(3-fluoro-4-trifluoromethyl-phenyl)- 1 - (4-pyridin-3-yl-phenyl)-ethanol

7B
FoF N
F
—~
H
s HN O

a) rac-[1-(3-Fluoro-4-trifluoromethyl-phenyl)-2-(4-iodo-phenyl)-2-oxo-ethyl]-carbamic  acid
tert-butyl ester



| c50 (hglytlb) 1 0.025 36 0.300 71 0.342 2 0.063 37 0.876 72 0.385 3 0.186
38 0.176 73 0.462 4 0.346 39 0.208
WO 2010/094659 PCT/EP2010/051877

-152-

The title compound was prepared from rac-[(3-fluoro-4-trifluoromethyl-phenyl)-(methoxy-
methyl-carbamoyl)-methyl]-carbamic acid tert-butyl ester (Intermediate 5) and 1,4-di-
iodobenzene in analogy to Example 1a): MS (ISN): 522.1 (M-H)".

b) rac-erythro-[I-(3-Fluoro-4-trifluoromethyl-phenyl)-2-hydroxy-2-(4-iodo-phenyl)-ethyl]-

5 carbamic acid tert-butyl ester

The title compound was prepared from rac-[1-(3-fluoro-4-trifluoromethyl-phenyl)-2-(4-iodo-
phenyl)-2-oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1 ¢): MS (ISN): 524.1
(M-H)".

c) rac-erythro-[1-(3-Fluoro-4-trifluoromethyl-phenyl)-2-hydroxy-2-(4-pyridin-3-yl-phenyl)-
10 ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-erythro-[1-(3-fluoro-4-trifluoromethyl-phenyl)-2-
hydroxy-2-(4-iodo-phenyl)-ethyl]-carbamic acid tert-butyl ester and pyridyl-3-boronic acid in
analogy to Example 1b): MS (ISP): 477.2 (M+H)".

d) rac-erythro-2-Amino-2-(3-fluoro-4-trifluoromethyl-phenyl)- 1 - (4-pyridin-3-yl-phenyl)-ethanol

15 The title compound was prepared from rac-erythro-[1-(3-fluoro-4-trifluoromethyl-phenyl)-2-
hydroxy-2-(4-pyridin-3-yl-phenyl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1
d): MS (ISP): 377.3 (M+H)".

Example 96

rac-erythro-2-Amino-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-2-(3-fluoro-4-trifluoromethyl-phenyl)-
20  ethanol

F
7D
Foor N
F
—~ O
HN  OH

a)  rac-erythro-[2-[4-(5-Fluoro-pyridin-3-yl)-phenyl]-1-(3-fluoro-4-trifluoromethyl-phenyl)-2-
hydroxy-ethyl]-carbamic acid tert-butyl ester



74 0.544 5 0.615 40 0.052 75 0.582 6 0.012 41 0.021 76 0.642 7 0.041 42
0.052 77 0.814 8 0.059 43

5

10

15

20

WO 2010/094659 PCT/EP2010/051877

-153-

The title compound was prepared from rac-erythro-[1-(3-fluoro-4-trifluoromethyl-phenyl)-2-
hydroxy-2-(4-iodo-phenyl)-ethyl]-carbamic acid tert-butyl ester and 5-fluoropyridine-3-boronic
acid in analogy to Example 1b): MS (ISN): 493.2 (M-H)".

b) rac-erythro-2-Amino-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-2-(3-fluoro-4-trifluoro-methyl-
phenyl)-ethanol

The title compound was prepared from rac-erythro-[2-[4-(5-fluoro-pyridin-3-yl)-phenyl]-1-(3-
fluoro-4-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-carbamic acid tert-butyl ester in analogy to
Example 1 d): MS (ISP): 395.0 (M+H)".

Example 97

rac-erythro-2-Amino-2-(4-chloro-2-fluoro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol

a) rac-[1-(4-Chloro-2-fluoro-phenyl)-2-(4-iodo-phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl

ester

The title compound was prepared from rac-[(4-chloro-2-fluoro-phenyl)-(methoxy-methyl-
carbamoyl)-methyl]-carbamic acid tert-butyl ester (Intermediate 3) and 1,4-di-iodobenzene in
analogy to Example 1a): MS (ISP): 489.9 (M+H)".

b) rac-erythro-[1-(4-Chloro-2-fluoro-phenyl)-2-hydroxy-2-(4-iodo-phenyl)-ethyl]-carbamic acid
tert-butyl ester

The title compound was prepared from rac-[1-(4-chloro-2-fluoro-phenyl)-2-(4-iodo-phenyl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 1 ¢): (ISP): 491.9 (M+H)".

¢) rac-erythro-[2-Amino-2-(4-chloro-2-fluoro-phenyl)-1-(4-iodo-phenyl)-ethanol

trifluoroacetate



0.053 78 0.880 9 0.138 44 0.088 79 0.930 10 0.188 45 0.147 80 1.036 11
0.097 46 0.262 81 0.031 12 0. 148

10

15

20

WO 2010/094659 PCT/EP2010/051877
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The title compound was prepared from rac-erythro-[1-(4-chloro-2-fluoro-phenyl)-2-hydroxy-2-
(4-iodo-phenyl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1 d): MS (ISP):
392.0 (M+H)".

d) rac-erythro-2-Amino-2-(4-chloro-2-fluoro-phenyl)- 1 -(4-pyridin-3-yl-phenyl)-ethanol

The title compound was prepared from rac-erythro-[2-amino-2-(4-chloro-2-fluoro-phenyl)-1-(4-
iodo-phenyl)-ethanol trifluoroacetate and pyridyl-3-boronic acid in analogy to Example 1b): MS
(ISP): 343.2 (M+H)".

Example 98

rac-erythro-1-(3,4-Dichloro-phenyl)-2-methoxy-2-(4-pyridin-3-yl-phenyl)-ethylamine
dihydrochloride

CH

\

7 N

Cl —
o~ O
HN  O—

2

a) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-(4-iodo-phenyl)-2-methoxy-ethyl]-carbamic acid tert-
butyl ester

To a solution of 200 mg (0.694 mmol) rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-(4-
iodo-phenyl)-ethyl]-carbamic acid tert-butyl ester in 4 ml dry tetrahydrofuran were added 17 mg
(0.414 mmol) sodium hydride and the mixture stirred at ambient temperature for 5 min. Then
246 ul iodomethane were added and stirring continued for 2 hours. The reaction mixture was
evaporated and the residue purified by flash-chromatography on silica gel with a heptane/ethyl
acetate gradient with 0 to 30% ethyl acetate. The title compound was obtained as colourless
solid: MS (ISP): 521.9 and 523.8 (M+H)".

b) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-(4-iodo-phenyl)-2-methoxy-ethylamine

trifluoroacetate



47 0.266 82 0.047 13 0.113 48 0.433 83 0.059 14 0.275 49 0.533 84 0.033 15
0.021 50 0.549 85 0.095 16
WO 2010/094659 PCT/EP2010/051877
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The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-(4-iodo-phenyl)-
2-methoxy-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1 d): MS (ISP): 421.9 and
423.9 (M+H)', 405.1 and 407.0 (M-NH;)+H)".

c) rac-erythro-1-(3,4-Dichloro-phenyl)-2-methoxy-2-(4-pyridin-3-yl-phenyl)-ethylamine
5 dihydrochloride

The title compound was prepared from rac-erythro-[2-amino-2-(4-chloro-2-fluoro-phenyl)-1-(4-
iodo-phenyl)-ethanol trifluoroacetate and pyridyl-3-boronic acid in analogy to Example 1b). The
compound was isolated as dihydrochloride: MS (ISP): 373.2 and 375.2 (M+H)", 356.0 and 358.2
((M-NH3)+H)".

10 Example 99

rac-erythro-[1-(3,4-Dichloro-phenyl)-2-ethoxy-2-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethylamine

trifluoroacetate
F
\
/ N

Cl —
0 O
g
F>‘)kOH H,N O—\
F

a) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-[4-(5-fluoro-pyridin-3-yl)-phenyl]-2-hydroxy-ethyl]-

15  carbamic acid tert-butyl ester

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-hydroxy-2-(4-
iodo-phenyl)-ethyl]-carbamic acid tert-butyl ester and 5-fluoropyridine-3-boronic acid in
analogy to Example 1b): MS (ISP): 477.0 and 479.1 (M+H)".

b)  rac-erythro-[1-(3,4-Dichloro-phenyl)-2-ethoxy-2-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethyl]-

20  carbamic acid tert-butyl ester

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-[4-(5-fluoro-
pyridin-3-yl)-phenyl]-2-hydroxy-ethyl]-carbamic acid tert-butyl ester and ethyl iodide in analogy
to Example 98 a): MS (ISP): 505.1 and 507.0 (M+H)".



0.039 51 0.720 86 0.049 17 0.043 52 0.772 88 0.255 18 0.049 53 1.028 89
0.305 19 0.082 54 0.104 91 0.073
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c) rac-erythro-[1-(3,4-Dichloro-phenyl)-2-ethoxy-2-[4-(5-fluoro-pyridin-3-yl)-phenyl]-

ethylamine trifluoroacetate

The title compound was prepared from rac-erythro-[1-(3,4-dichloro-phenyl)-2-ethoxy-2-[4-(5-
fluoro-pyridin-3-yl)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 1 d):
MS (ISP): 405.3 and 407.1 (M+H)", 388.1 and 390.1 (M-NH;)+H)".

Example 100

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-I-(4-phenoxy-phenyl)-ethanol

a) rac-[1-(3,4-Dichloro-phenyl)-2-oxo-2-(4-phenoxy-phenyl)-ethyl]-carbamic acid tert-butyl

ester

The title compound was prepared from rac-[(3,4-dichloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 9) and 1-bromo-4-phenoxy-benzene in
analogy to Example 1a): MS (ISP): 472.0 (M+H)".

b) rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-phenoxy-phenyl)-ethanone hydrochloride

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-0x0-2-(4-phenoxy-
phenyl)-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP): 372.0 and
374.1 (M+H)".

¢) rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)- 1-(4-phenoxy-phenyl)-ethanol

The title compound was prepared from rac-erythro-2-amino-2-(3,4-dichloro-phenyl)-1-(4-
phenoxy-phenyl)-ethanone hydrochloride in analogy to Example 1 c¢): MS (ISP): 374.1 and
376.4 (M+H)", 356.1 and 358.2 (M-H,0)+H)" (100%).

Example 101



20 0.090 55 0.131 92 0.084 21 0.091 56 0.381 93 0.094 22 0.131 57 0.202 94
0.104 23 0.160 58 0.478 95
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rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[ 2-fluoro-4-(2,2,3, 3, 3-pentafluoro-propoxy)-
phenyl]-ethanol

F
Cl O E
F
F F
F
H.N OH
a) rac-[1-(4-Chloro-phenyl)-2-[2-fluoro-4-(2,2,3, 3, 3-pentafluoro-propoxy)-phenyl]-2-oxo-

5 ethyl]-carbamic acid tert-butyl ester

The title compound was prepared from rac-[(4-chloro-phenyl)-(methoxy-methyl-carbamoyl)-
methyl]-carbamic acid tert-butyl ester (Intermediate 8) and 1-bromo-2-fluoro-4-(2,2,3,3,3-
pentafluoro-propoxy)-benzene (Intermediate 34) in analogy to Example 1a): MS (ISN): 510.3
(M-H)".

10 b) rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[2-fluoro-4-(2,2,3, 3, 3-pentafluoro-propoxy)-
phenyl]-ethanone hydrochloride

The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-[2-fluoro-4-(2,2,3,3,3-
pentafluoro-propoxy)-phenyl]-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example
2 d): MS (ISP): 412.1 (M+H)".

15 ¢ rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[2-fluoro-4-(2,2,3, 3, 3-pentafluoro-propoxy)-
phenyl]-ethanol

The title compound was prepared from rac-erythro-2-amino-2-(3,4-dichloro-phenyl)-1-(4-
phenoxy-phenyl)-ethanone hydrochloride in analogy to Example 1 ¢): MS (ISP): 414.2 (M+H)".

Example 102

20  rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2,2, 2-trifluoro-1-methyl-ethoxy)-phenyl]-ethanol



0. 158 24 0.205 59 0.054 96 0.733 WD 2010/ 094659PCT/ EP2010/ 051877 -164- Ex
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a) rac-[1-(4-Chloro-phenyl)-2-oxo-2-[4-(2,2, 2-trifluoro- I-methyl-ethoxy)-phenyl]-ethyl]-

carbamic acid tert-butyl ester

The title compound was prepared from rac-[(4-chloro-phenyl)-(methoxy-methyl-carbamoyl)-
5 methyl]-carbamic acid tert-butyl ester (Intermediate 8) and rac-1-bromo-4-(2,2,2-trifluoro-1-
methyl-ethoxy)-benzene (Intermediate 35) in analogy to Example 1a): MS (ISP): 458.2 (M+H)".

b) rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2, 2, 2-trifluoro- I-methyl-ethoxy)-phenyl]-
ethanone hydrochloride

The title compound was prepared from rac-[1-(4-chloro-phenyl)-2-ox0-2-[4-(2,2,2-trifluoro-1-
10  methyl-ethoxy)-phenyl]-ethyl]-carbamic acid tert-butyl ester in analogy to Example 2 d): MS
(ISP): 358.1 (M+H)".

c) rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2, 2, 2-trifluoro- I-methyl-ethoxy)-phenyl]-

ethanol

The title compound was prepared from rac-erythro-2-amino-2-(4-chloro-phenyl)-1-[4-(2,2,2-
15 trifluoro-1-methyl-ethoxy)-phenyl]-ethanone hydrochloride in analogy to Example 1 c): MS
(ISP): 360.1 (M+H)".

Example 103

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3 -nitro-biphenyl-4-yl)-ethanol



0.239 61 0.060 98 0.388 27 0.259 62 0.068 99 0.285 28 0.330 63 0.090 100
0.323 29 0.462 64 0.138 101 0.334
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-159-

a) rac-[1-(3,4-Dichloro-phenyl)-2-(3"-nitro-biphenyl-4-yl)-2-oxo-ethyl]-carbamic acid tert-butyl

ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(4-iodo-phenyl)-2-oxo-
5 ethyl]-carbamic acid tert-butyl ester and 3-nitrobenzene-boronic acid in analogy to Example 2
b): MS (ISN): 499.1 (M-H)".

b) rac-2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-nitro-biphenyl-4-yl)-ethanone hydrochl-oride

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(3'-nitro-biphenyl-4-yl)-2-
oxo-cthyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP): 401.0 and
10 403.2 (M+H)".

¢) rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3"-nitro-biphenyl-4-yl)-ethanol

The title compound was prepared from rac-2-amino-2-(3,4-dichloro-phenyl)-1-(3'-nitro-
biphenyl-4-yl)-ethanone hydrochloride in analogy to Example 1 ¢): MS (ISP): 403.3 and 405.1
(M+H)', 386.0 and 388.1 ((M-NH;z)+H)".

15 Example 104

rac-erythro-4'-[2-Amino-2-(3,4-dichloro-phenyl)- I-hydroxy-ethyl]-biphenyl-3-carboxylic  acid

amide



30 0.577 65 0.139 102 0.384 31 0.646 66 0.152 103 0.412 32 0.842 67 0.173
104 0.056 33 0.036 68 0.180 105
WO 2010/094659 PCT/EP2010/051877
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NH
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HN  OH

a) rac-[2-(3"-Carbamoyl-biphenyl-4-yl)-1-(3,4-dichloro-phenyl)-2-oxo-ethyl]-carbamic acid tert-
butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(4-iodo-phenyl)-2-oxo-
5 ethyl]-carbamic acid tert-butyl ester and 3-aminocarbonylphenyl-boronic acid in analogy to
Example 2 b): MS (ISN): 497.2 and 499.2 (M-H)".

b) rac-4'-[2-Amino-2-(3,4-dichloro-phenyl)-acetyl]-biphenyl-3-carboxylic =~ acid  amide
hydrochloride

The title compound was prepared from rac-[2-(3'-carbamoyl-biphenyl-4-yl)-1-(3,4-dichloro-
10  phenyl)-2-oxo-ethyl]-carbamic acid tert-butyl ester in analogy to Example 38 b): MS (ISP):
399.1 and 401.0 (M+H)".

¢) rac-erythro-4'-[2-Amino-2-(3,4-dichloro-phenyl)- 1-hydroxy-ethyl]-biphenyl-3-carboxylic acid

amide

The title compound was prepared from rac-4'-[2-amino-2-(3,4-dichloro-phenyl)-acetyl]-
15  Dbiphenyl-3-carboxylic acid amide hydrochloride in analogy to Example 1 ¢): MS (ISP): 401.2
and 403.3 (M+H)", 384.1 and 385.9 (M-NH;)+H)".

Example 105

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(2-fluoro-5"-isopropoxy-biphenyl-4-yl)-ethanol
o
cl >—
=~

H,N  OH
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c) rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(2'-fluoro-5"-isopropoxy-biphenyl-4-yl)-

ethanol

The title compound was prepared from rac-2-amino-2-(3,4-dichloro-phenyl)-1-(2'-fluoro-5'-
isopropoxy-biphenyl-4-yl)-ethanone hydrochloride in analogy to Example 1 c¢): MS (ISP): 434.2
15 and 436.1 (M+H)', 417.2 and 418.1 ((M-NH;)+H)".

Example 106

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3 -isopropoxy-biphenyl-4-yl)-ethanol

{ o
cl >—
o~ Y ()

H,N  OH

a) rac-[1-(3,4-Dichloro-phenyl)-2-(3'-isopropoxy-biphenyl-4-yl)-2-oxo-ethyl]-carbamic  acid
20  tert-butyl ester

The title compound was prepared from rac-[1-(3,4-dichloro-phenyl)-2-(4-iodo-phenyl)-2-oxo-
ethyl]-carbamic acid tert-butyl ester and 3-isopropoxyphenylboronic acid in analogy to Example
2 b): MS (ISN): 512.3 and 514.3 (M-H).
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25 100 p?esent invention are good inhibitors of the glycine transporter I (GlyT-1).

The compounds were investigated in accordance with the test given hereinafter.
Solutions and materials
15 DMEM complete medium:

Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine serum (FBS) 5 %, (Gibco
life technologies), Penicillin/Streptomycinl % (Gibco life technologies), Hygromycin 0.6 mg/ml
(Gibco life technologies), Glutamine 1 mM Gibco life technologies).

Uptake buffer (UB):

20 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl,, 2.5 mM KCI, 2.5 mM MgSQO,,
10 mM (+) D-glucose. Flp-in'™-CHO (Invitrogen Cat n° R758-07) cells stably transfected with
mGlyT1b cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

On day 1 mammalian cells, (Flp-in"™-CHO), transfected with mGlyT-1b ¢cDNA, were

25 plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin in 96-
well culture plates. On day 2, the medium was aspirated and the cells were washed twice with
uptake buffer (UB). The cells were then incubated for 20 min at 22°C with either (i) no potential

competitor, (ii)) 10 mM non-radioactive glycine, (iii) a concentration of a potential inhibitor. A



2 Lactose Anhydrous DTG 125 105 30 150 3 Sta-Rx 1500 6 6 6 30 4
M crocrystalline Cellulose 30 30 30 150 5 Magnesium Stearate 1 1 1
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range of concentrations of the potential inhibitor was used to generate data for calculating the
concentration of inhibitor resulting in 50 % of the effect (e.g. 1Cso, the concentration of the
competitor inhibiting glycine uptake of 50 %). A solution was then immediately added
containing [*H]-glycine 60 nM (11-16 Ci/mmol) and 25 uM non-radioactive glycine. The plates
were incubated with gentle shaking and the reaction was stopped by aspiration of the mixture
and washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid,

shaken 3 hours and the radioactivity in the cells was counted using a scintillation counter.

The prepared compounds show an ICso (uUM) at GlyT-1 in the range of 0.006 — 5.0. The
compounds described in examples 1 —106 have an ICso data <1.0 uM. The preferred ICsq data
(<0.5 uM) for selected examples is be provided in the table below.

Ex Icso (hglytlb) Ex Icso (hglytlb) Ex Icso (hglytlb)
1 0.025 36 0.300 71 0.342
2 0.063 37 0.876 72 0.385
3 0.186 38 0.176 73 0.462
4 0.346 39 0.208 74 0.544
5 0.615 40 0.052 75 0.582
6 0.012 41 0.021 76 0.642
7 0.041 42 0.052 77 0.814
8 0.059 43 0.053 78 0.880
9 0.138 44 0.088 79 0.930
10 0.188 45 0.147 80 1.036
11 0.097 46 0.262 81 0.031
12 0.148 47 0.266 82 0.047
13 0.113 48 0.433 83 0.059
14 0.275 49 0.533 84 0.033
15 0.021 50 0.549 85 0.095
16 0.039 51 0.720 86 0.049
17 0.043 52 0.772 88 0.255
18 0.049 53 1.028 89 0.305
19 0.082 54 0.104 91 0.073
20 0.090 55 0.131 92 0.084
21 0.091 56 0.381 93 0.094
22 0.131 57 0.202 94 0.104
23 0.160 58 0.478 95 0.158
24 0.205 59 0.054 96 0.733




1 Total 200 200 300 600
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1. Mx itworoh/0926593 and 4 and granulate with purified war@ar2018/0587y t he
granul es at 50C. 5 3.Pass the granules through suitable mlling equipnent.
4.Add item5 and mi x for three m nutesl6deonpress on a suitable press. Item
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Ex Icso (hglytlb) Ex Icso (hglytlb) Ex Icso (hglytlb)
25 0.216 60 0.261 97 0.267
26 0.239 61 0.060 98 0.388
27 0.259 62 0.068 99 0.285
28 0.330 63 0.090 100 0.323
29 0.462 64 0.138 101 0.334
30 0.577 65 0.139 102 0.384
31 0.646 66 0.152 103 0.412
32 0.842 67 0.173 104 0.056
33 0.036 68 0.180 105 0.567
34 0.023 69 0.217 106 0.851
35 0.298 70 0.297

Table 3: 1Cso (uM) at GlyT-1 for selected examples

Pharmaceutical Preparations

The compounds of formula I and their pharmaceutically acceptable salts or esters can be

used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical

5 preparations can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard
and soft gelatine capsules, solutions, emulsions or suspensions. The administration can, however,
also be effected rectally, e.g. in the form of suppositories, parenterally, e.g. in the form of

injection solutions.

The compounds of formula I and their pharmaceutically acceptable salts or esters can be

10 processed with pharmaceutically inert, inorganic or organic carriers for the production of
pharmaceutical preparations. Examples are lactose, corn starch or derivatives thereof, talc,
stearic acids or its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for
example, vegetable oils, waxes, fats, semi-solid and liquid polyols and the like. Depending on

15 the nature of the active substance no carriers are however usually required in the case of soft
gelatine capsules. Suitable carriers for the production of solutions and syrups are, for example,
water, polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,

20 stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
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osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other

therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt or
ester thereof and a therapeutically inert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more compounds of formula I or
pharmaceutically acceptable salts or esters thereof and, if desired, one or more other
therapeutically valuable substances into a galenical administration form together with one or

more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those, which
include disorders of the central nervous system, for example the treatment or prevention of

schizophrenia, cognitive impairment and Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in each particular case. In the case of oral administration the dosage for
adults can vary from about 0.01 mg to about 1000 mg per day of a compound of general formula
I or of the corresponding amount of a pharmaceutically acceptable salt or ester thereof. The daily
dosage may be administered as single dose or in divided doses and, in addition, the upper limit
can also be exceeded when this is found to be indicated.

Pharmaceutical compositions of the invention may be formulated for any route of
administration, such as oral, sub-lingual, buccal, parenteral (subcutancous, intramuscular,
intravenous), rectal, topical, intranasal and trough inhalation or insufflation, and comprise at
least one compound of formula I or pharmaceutically active salts or esters thereof, with any
pharmaceutically suitable ingredient, excipient, carrier, adjuvant or vehicle. Examples of

compositions according to the invention are, but are not limited to:

Item Ingredients mg/tablet
5 mg 25 mg 100 mg 500 mg

1 Compound of formula I 5 25 100 500
2 Lactose Anhydrous DTG 125 105 30 150
3 Sta-Rx 1500 6 6 6 30
4 Microcrystalline Cellulose | 30 30 30 150
5 Magnesium Stearate 1 1 1 1

Total 200 200 300 600




10 25 5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600 Table 5:

Tabl et Formul ation (Capsul e Fornul ati on) Manufacturing Procedure 10 1. M x
itenms 1, woant)/®4d¢5ma a suitable m xer for 30 m nutes. 2. PAuKEP210/081847 and 5
and mx for 3 mnutes. 3. Fill into a suitable capsule. WO

2010/ 094659PCT/ EP2010/ 051877 - 167- Cl &lités

Table 4: Tablet Formulation (Wet Granulation)

Manufacturing Procedure

1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.
5 3.  Pass the granules through suitable milling equipment.

4 Add item 5 and mix for three minutes; compress on a suitable press.

Item Ingredients mg/capsule
5 mg 25 mg 100 mg 500 mg
1. Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Table 5: Tablet Formulation (Capsule Formulation)

Manufacturing Procedure

10 1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.
3.  Fill into a suitable capsule.




1. The use of conpounds of fornmula I | wherein 5 Rl is hydrogen, hal ogen,
| oner al kyl, or |ower al koxy, R2 is hydrogen, hal ogen, |ower alkyl, or
| ower al kwRyp10RB®4¢58 hydr ogen, hal ogen, | ower al koxy or [POREP2@EI0YI877 wher ei n
the lower alkyl is optionally substituted by hal ogen, R4 is a) hydrogen,
10b) hal ogen, c) | ower al kyl, optionatlé/-substituted by hal ogen, | ower
al koxy or hydroxyl, d) |ower al koxy, optionally substituted by hal ogen,
hydr oxyl, cycl oal kyl or heterocyclyl, e) -NRL1IR12, 150 -S(0)2-1ower alkyl,
g) -Si(lower alky1)3, h) -0-cyc lo al*k$¥™ i) -0-aryl, WD
2010/ 094659PCT/ EP2010/ 051877

1. The use of compounds of formula I

wherein
5 R' is hydrogen, halogen, lower alkyl, or lower alkoxy,
R’  is hydrogen, halogen, lower alkyl, or lower alkoxy,

R’ is hydrogen, halogen, lower alkoxy or lower alkyl, wherein the lower alkyl is optionally

substituted by halogen,
R* is a) hydrogen,
10 b) halogen,
¢) lower alkyl, optionally substituted by halogen, lower alkoxy or hydroxyl,

d) lower alkoxy, optionally substituted by halogen, hydroxyl, cycloalkyl or

heterocyclyl,
&) -NR''R"
15 f) -S(O),-lower alkyl,

g) -Si(lower alkyl)s,
h) -O-cycloalkyl,

1) -O-aryl,



-168- j) -0-hetero aryl, k) -0-heterocyclyl, 1l)aryl, m heteroaryl, or 5n)
het erocycl yl, wherein each of the cycloal kyl, aryl, heteroaryl and

het er ocycWwol20im09a¢50i onal | y substituted by hal ogen, am deCTmPRe10/05®mcet vyl ,
acetam dyl, |ower alkyl, hal ogen-1ower alkyl, |ower alkoxy-I|ower alkyl,

-NR 'R 2, lower al koxy, hal ogen-I|owerltg8Fkoxy, or -S(0)2-1ower alkyl, 10and
wherein each S being part of a heterocyclyl is optionally substituted by
oxo, R5is h 096Qmu§8%§f al kyl, or |ower alkoxy, R6 is hydrogen or |ower

al kyl, R7 is”hydrogen or’| ower aIkyI R8 is hydrogen or |ower alkyl, 15 R9
i s hydrogen, hal ogen, |ower alkyl, or |ower alkoxy, R19 is hydrogen,

hal ogen, | owd) aOkheterodyolydr alkoxy or phenyl, wherein the phenyl is

optionally substituted by hal ogen, |ower alkyl, or -S(0)2-1ower alkyl, R'
i s hydrogen ?{ Io%er al kyl, R12 is hydrogen or |ower alkyl, 20 X isa) N and
Y is CGR19, ’ b) CRO and Y is N, or c) GRO and Y is

CR19, nis 0 or 1, WD 2010/094659PCT/ EP2010/ 051877 -169- and R8 is | ower
al kyl , when a)) Rkteramrylyalr ogen, R2 is hydrogen, R3 is halogen, R4 is
hal ogen, R6 is hydrogen R7 is hydrogen, RO is hydrogen, Rmis hal ogen, n

IS q; Xis C and IF b) R is hydrogen, R2 is hydrogen, R3
is I'ower alk RPYEY omer alkoxy R6 is hydrogen, 5R7 is hydrogen, R9 is

hydr ogen, Rnlis hal ogen, nis 0, Xis CGCR9 and Yis CR
wherein each of the cycloalkyl, aryl, heteroaryl and heterocyclyl is optionally substituted

by halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, halogen-lower alkyl, lower
alkoxy-lower  alkyl, -NR''R', lower alkoxy, halogen-lower alkoxy, or
-S(O),-lower alkyl,

10 and wherein each S being part of a heterocyclyl is optionally substituted by oxo,
R’ is halogen, lower alkyl, or lower alkoxy,
R® s hydrogen or lower alkyl,
R’ s hydrogen or lower alkyl,
R® s hydrogen or lower alkyl,
15 R’ is hydrogen, halogen, lower alkyl, or lower alkoxy,

R' s hydrogen, halogen, lower alkyl, lower alkoxy or phenyl, wherein the phenyl is optionally
substituted by halogen, lower alkyl, or -S(O),-lower alkyl,

R" is hydrogen or lower alkyl,
R'?  is hydrogen or lower alkyl,
20 X is a) NandYis C-R",
b) C-R’and Y is N, or
¢) C-R’andY is C-R",

nisOor 1,



c) R is hydrogen, R2 is hydrogen, R3 is halogen, R4 is heterocyclyl, R6 is
hydr ogen, R7 is hydrogen, RO is hydrogen, Rmis hydrogen, nis 0, Xis CGR9O
and Y i s WoRo0/65R i s hydrogen, R2 is hydrogen, R3 i sPoalErgenn/,osm@47i s
hydrogen, R6 is hydrogen, R7 is hydrogen, R9 is halogen, Rmis hydrogen, n
is 0, Xis CGCRO and Yis CGR; 10e) RH69s hydrogen, R2 is hydrogen, R3 is
hal ogen, R4 is hydrogen, R6 is |lower alkyl, R7 is hydrogen, R9 is hydrogen,
nis O, is s N f) R is hydrogen, R2 is hydrogen, R3 is

hal ogeraima( §Sls:legCIIEgIgW}gelllR6 |s | ower al kyl, R7 is hydrogen, Rmis hydrogen,
nis 0, Xis Nand Yis CGR or pharmaceutlcally actlve salts_or
esters ther &dfis HymirogeheRf)nemadmgemnRoﬁs haddggaa R nisshaflagen] R® tik daytirogan,nRhiis of
psychoses, ny - inn ¢ i@p. dementi a,
attention dw?{;:étgﬁ |9§(EI)%l or Sq‘ﬁfeé)lglﬁlgr lgodigs%gglg grgilo‘fl&§S§€’|rp1§u’nds of fornmula
| | wherein 20 i's q¥drogen hal.ogen or | ower ,al kyl hydrogen,

hal ogen ob) |Povv,é|hy<énog9r! 15 \Wrsltpg e/ Ry ol dsepctkepn 81 oy tw@s?&oxx,?% 1SF1\’B’dF%en

hal ogen or IRGuehy@b#a, R’ WikylfodeaVR I idhKyber, § i0OIX @n@lR’Yang Wogtd-RUt ed by
hal ogen, R4 is ag | ower al Kyl , opti onaIIy substl tuted by hal ogen or | ower

605 Pl R LR RS oo g

optional ly sybsitgen. R ed hpdropad, BJis, hydmigd, n 1|sn0t Kas CaRetnd Y 155165111&m dyI | ower

al kyl, hal ogen | ower al kyl, |ower al koxy-Iower alkyl, | ovver al koxy,
halogen I d oMY s d§&1)%t3l i kgt hd do%y rgl
optional | substl tﬁ%eeg % ﬁ ¥ r?;é iggﬁ Og%#lt ro7ls I ro E}é, i ﬁ I ovver
10al kyl , halhsg@gen.dndp alpgfgn R' @\hérfirogmdw b Svielc- 1&| Yl& Gxﬁero al koxy,
hal ogen- | ower al koxy, 4, IERRES allR125 or _s(- 2_

10 ¢) R'is hydrogen, R is hydrogen, R® is halogen, R” is hydrogen, R’ is lower alkyl, R’ is

hydrogen, R’ is hydrogen, n is 0, X is C-R” and Y is N;

f) R'is hydrogen, R is hydrogen, R® is halogen, R” is hydrogen, R’ is lower alkyl, R’ is
hydrogen, R' is hydrogen, n is 0, X is N and Y is C-R'%;

or pharmaceutically active salts or esters thereof, for the preparation of medicaments for
15 the treatment of psychoses, dysfunction in memory and learning, schizophrenia, dementia,
attention deficit disorders or Alzheimer’s disease.

2. Compounds of formula I

wherein
20 R' is hydrogen, halogen or lower alkyl,

R®  is hydrogen, halogen or lower alkyl,



U |ower alkyl, f) -0O-heteroaryl, optionally substituted by hal ogen,

am do, nitro, acetyl, acetamdyl, |ower alkyl, hal ogen-Iower alkyl, |ower
al koxy- | owerosldeydss | ower al koxy, hal ogen-Iower NR al POXEPRI10OS(SD) 2- | ower
al kyl, 15g) -0-heterocyclyl, optionally substituted by hal ogen, am do,
nitro, acetyl, acetam dyl, |ower al kyt70hal ogen-1|ower al kyl, | ower

al koxy-l ower al kyl, |ower al koxy, hal ogen-lower NR al koxy,or -S(0)2-Iower

al kyl, ganeg er%{b%%ﬁ%li] lo%v&%w,h@ﬁkﬁ e %uiézﬁs%r 06 Xaﬁi ktﬁué%gtb'ty‘%['&%' %{f by

substl tuted er oar y su

hal ogen, am do nitro, acetyl, acetam dyl, 20I ower al kyl , hal ogen-1 ower
al kyl, R'ower aal keoxar allqulum*ptlahdldw subbtatwwed b@zlhamgyn ohhalvmgehiobqo,wer al koxy, -NR
"R 2,or -S(0)2-1ower alkyl, |) aryI substituted by hal ogen am do,

nitro, acetylb()JlI CV?etranﬁko&ly a?q(lonally 1¥)f1‘[ t%l qa,eqlallomer ﬁydr 1, lq%.c ralcl)ip'l or

al koxy- | ower 1"oWe _
S(0) 2-1 owehetatdcy¢1y1 25j) het erocycl yl, opt| onal ly substl tuted by hal ogen,
am do, nitro, acetyl, acetam dyl, |ower alkyl, hal ogen-lower alkyl, |ower

al kaxy- | ower al koxy, hal ogen-Iower al koxy, -NR 'R 2,or
- 8(8?2 | ower ZI k%'lhw) %g 0/ 094659PCT/ EP2010/ 051877 -171- and when R6 is

| oner alkyl, R4 is a) lower alkyl, optionally substituted by hal ogen or

| ower al koxy d) b)}Otayalenlkal, kopkignal hpsubstitatddybys bddegdnt, utredb, bytrmadca‘grémceﬂayddﬂxyl
cycl oal kyl (4 r Y ) 3(% s

opti onal | y e Rer %ﬁ Rﬁ%&b lhwefﬁkg%%\(v&o%ﬁlaxﬁloﬂ% aﬁcg(l:ceilt%we? agiég :nloTver
al kyl , hal GQQW,I bI\BerR apl%yﬁ(o)hrk?mfrf adiikoxy- | oner al kyl, | ower aI koxy,

hal ogen- | ower al koxy, -NR 'R 2, or -$(0)2-1ower al kyI e) -0-aryl,

optionally s %?St Ot%gpt@?’%hglsg ﬁﬂute@g}?%’bﬁ% ! ﬁrﬂldoafl%toy lac?tgls\géé%@gl Jowver

10al kyl , halo en- | ower koxy-| ower a

hal Byen- gem&ﬁwaélimoweba oxy(- b)vgeuaawérowm%oxy halogen-lower alkoxy,
NR“R”, or -S(O),-lower alkyl,

f) -O-heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

15 g) -O-heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R'?, or -S(0),-lower alkyl,

wherein each S being part of a heterocyclyl is optionally substituted by oxo,

h) heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
20 lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

1) aryl, substituted by halogen, amido, nitro, acetyl, acetamidyl, lower alkyl, halogen-
lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower alkoxy, -NR''R'?, or -
S(O),-lower alkyl,

25 j)  heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-lower
alkoxy, -NR''R"?, or -S(O),-lower alkyl,

and R* is hydrogen when R'* is phenyl, wherein the phenyl is optionally substituted by
halogen, lower alkyl, or -S(O),-lower alkyl,



f) -0O-heteroaryl, optionally substituted by hal ogen, am do, nitro, acetyl,
acetam dyl, lower alkyl, halogen-lower alkyl, |ower alkoxy-I|ower alkyl,

| ower al kweypiommiesgen- | ower al koxy, -NR 'R 2, or -S(0)2cir@mreeioabisyt, 15Q)
-0-heterocyclyl, optionally substituted by hal ogen, am do, nitro, acetyl,
acetam dyl, |ower alkyl, hal ogen-1owerl7dkkyl, |ower al koxy-I|ower alkyl,

| oner al koxy, hal ogen-1ower al koxy, -NR 'R 2, or -S(0)2-1ower alkyl,

wher ei n eachn&whieh B ipeiter akyR Reg erocycl yl is optionally substituted by
0Xxo, h) heteroaryl, optional I% substituted by hal ogen am do, nitro,
acetyl, acet antdyewerzdiduaitionplky substiafeddurhal Qﬂﬁepréﬂww Kyver al koxy | ower

2: Eg: : ?mﬁiyl i))ko&;;‘%? oérglg%gg&gtudb tglll}%ltel %yb%ﬁ%\g% 8’d%mqaocycm fﬁ%ﬁ g\é\g[ yl,

acetam dyl, | oweme&kdqyblylhal ogen-| ower al kyl, | ower al koxy-Iower al kyl,
| ower al koxy, g enI oner al koxy, or -$S(0) 2- | over al kyl, _NR11R12, 25j)
het et ocycl yI éﬂeW §9bst| tuted by hal ogen, amido, nitro, acetyl,

acetam dyl, | oyer Oaé%l@alkylf' @pﬁgﬁﬂ y! s‘%@c[tut%ﬁ lf)%|halog@l‘{"‘%l'inlétl) ktf?t)fé( alc&‘ﬁ)@ racé%!n'ﬁiﬁ
| over al koxy, hal ogen- | ower ~al koxy, - | ower ~al kyl , 5 is

hal ogen or | ower lwuwﬂiylﬂﬁbgﬁnﬂymbgkﬂ lmrwelr alkexy-édw(qualk}&dowr alkoxpydr ogen or

| oner al kyl, R8 is, hyd enor | WO
2010/ 094659PCT/ EM3IPEEI-HETE P ?(’Tgw Iyﬁ{x(a)r%&%(ﬁra”@éh ogen, |ower alkyl or
| ower al koxy, &m. Osargly@ﬁ@&ﬁﬂy sﬁl@s‘tﬁﬁ@d‘by h&¥edn, akdd, nfo, hMAI actdadyyl, IdWeri S

hydr ogen or | ower al , R12 is hydrogen or [ ower _al kyI 5 Xisa) Nand Y

is ®@Rm b) C RO adnd quz%nﬂPW@raU@)l IGWRQaléﬂw pvics alsyR 1ower allcoxy, bilogen-
lower alkoxy, -NR''R'?, or -S(O),-lower alkyl,

f) -O-heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

15 g) -O-heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl,
acetamidyl, lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower
alkoxy, halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

wherein each S being part of a heterocyclyl is optionally substituted by oxo,

h) heteroaryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,

20 lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,
halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

1) aryl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl, lower
alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy, halogen-
lower alkoxy, -NR''R'?, or -S(O),-lower alkyl,

25 j) heterocyclyl, optionally substituted by halogen, amido, nitro, acetyl, acetamidyl,
lower alkyl, halogen-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy,

halogen-lower alkoxy, -NR''R'?, or -S(0),-lower alkyl,

R’ is halogen or lower alkyl,
R® s hydrogen or lower alkyl,
30 R’ is hydrogen or lower alkyl,

R® s hydrogen or lower alkyl,



and R8 islower alkyl, when 10a) R is hydrogen, R2 is hydrogen, R3 is
methyl, R4 is nmethyl, R6 is hydrogen, R7 is hydrogen, RO is hydrogen, Rmis
hydr ogen,wo 208/@465X is CGR9 and Yis CGR; b) R is hydPogaro1iRd5i837
hydrogen, R3 is nmethyl, R4 is methyl, R6 is hydrogen, R7 is ethyl, RO is
methyl, Rmis hydrogen, nis 0, Xis &R9 and Yis CR; c) R is
hydrogen, R2 is hydrogen, R3 is t-butyl, R4 is t-butyl, R6 is hydrogen, R7
is 15h ro r : n, nis 0, Xis GRO and Y is
CR gseﬁ&dr%edlrﬁalg%& ?g’%? a%é%@%gﬁ(@?i s chloro, R4 is hydrogen, R6
IS hydro en, R7 is hydrogen, RO is hydrogen Rmis hydrogen, nis 0, Xis
C-R9 amd”Yis ydBo@Rn, hdpgdi, lovmrrayqﬂogbrwermoxﬁ hydrogen, R3 is chloro, R4 is
nmor pholino, R6 is hydrogen, R7 |s hydrogen, RO is hydrogen, Rmis hydrogen,
nis O, 1)(| i 20f) R is hydrogen, R2 is hydrogen, R3 is
chl oro Sshggh%nor?owerﬁ%rs hydrogen R7 is hydrogen, R9 is chloro, Rmis
hydrogen nis 0, Xis GRO and Yis CR; g R is hydrogen, R2 is
hydr og&l? Rehydsogdnlcarewerfdiyls hydrogen, R6 is methyl, R7 is hydrogen, R9 is
hydrogen, nis 0, Xis GRO and Y is N, h) Rl is hydrogen, R2 is
hydr g is,C 15 hydrogen, R6 is nethyl, R7 is 25hydrogen, Rm
hi ?ggehs n& stp\i) lsﬁéﬁ‘a’nd Y is GR; or pharmaceutically active salts
or esters thereof. V\02010/094659PCT/ EP2010/ 051877 -173- 3. Conpounds
according to clbai 0-R) amherieNnoR is hydrogen. 4. Conpounds according to any
of claims 2 and 3, wherein R2 is hydrogen or hal ogen. 5. Conpounds
according to an ¢l aj 4, wherein R2 is hydrogen, chloro or fluoro.
6. Compounds a&io%}{nﬁndtgsl%ﬁ)}&o’f clains 2-5, wherein R3 is hal ogen or | ower
al kyl. 5 7. Conpounds according to any of clainms 2-6, wherein R3 is chloro
or mnet hyik 0 o8.1Conmpounds according to any of clains 2-7, wherein R4 is a)
| oner al koxy, optionally substituted by hal ogen, hydroxyl, cycl oal kyl or

het er OGhd IR¥ lis’ lower a]}<yl thg.r yl, or

10 a) R' is hydrogen, R® is hydrogen, R’ is methyl, R* is methyl, R is hydrogen, R’ is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

b) R'is hydrogen, R? is hydrogen, R* is methyl, R* is methyl, R® is hydrogen, R’ is ethyl, R’
is methyl, R' is hydrogen, n is 0, X is C-R’ and Y is C-R'’;

¢) R' is hydrogen, R? is hydrogen, R’ is t-butyl, R* is t-butyl, R® is hydrogen, R’ is
15 hydrogen, R’ is hydrogen, R'* is hydrogen, n is 0, X is C-R” and Y is C-R'?;

d) R' is hydrogen, R* is hydrogen, R® is chloro, R* is hydrogen, R® is hydrogen, R is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

¢) R'is hydrogen, R* is hydrogen, R’ is chloro, R* is morpholino, R® is hydrogen, R’ is
hydrogen, R’ is hydrogen, R'® is hydrogen, n is 0, X is C-R” and Y is C-R'’;

20 f) R' is hydrogen, R* is hydrogen, R® is chloro, R* is hydrogen, R® is hydrogen, R is
hydrogen, R’ is chloro, R'% is hydrogen, nis 0, X is C-R’ and Y is C-R'";

g) R' is hydrogen, R” is hydrogen, R’ is chloro, R* is hydrogen, R is methyl, R’ is
hydrogen, R’ is hydrogen, n is 0, X is C-R” and Y is N;

h) R' is hydrogen, R* is hydrogen, R’ is chloro, R* is hydrogen, R’ is methyl, R is
25 hydrogen, R' is hydrogen, n is 0, X is N and Y is C-R'’;

or pharmaceutically active salts or esters thereof.



10c) -0-heterocyclyl, wherein each S being part of a heterocyclyl is
optionally substituted by oxo. 9. Conpounds according to any of clains 2-8,
wher ei n R¥0i2810/@4d5¢t r ahydr opyranyl , - 0-t et rahydr of ur anyPCTIEPO@OOPBLY,

t et rahydr of ur anyl - et hoxy-, 4-chl oro- 2- hydroxy- but oxy-, 2-oxetanyl -propoxy-,
1,1, 2,2-tetrafl uoro-ethoxy-, chloro-hydBexy-isopentyl oxy-, -0- 15

t et rahydr ot hi opyranyl di oxi de, tetrahydropyranyl -ethoxy-,

2,2,2-trifl - I e-qgéy 0-cycl opent yl ,

- 0- cycl3oh p%uﬁ%&?@éé{rd’méto : %&ﬁ%%h%{)%ﬁ Bl I Os%pr opoxy-, -0- phenyl :
2,2,3,3, 3- pentafluoro propoxy- or trifluoro-isoprgpoxy-. 10. Conpounds
accor didng {Gemneynds acepiingstozng of gleime? AndB, Whergin Roriphirogen anhialogen. 171
Compounds according to any of clains 2-10, wherein R6 is hydrogen. 20 12.

Conmpounds  &&efodhddadcrddipytoQiny G Blalfs 241kherdheR is hylROgks, A6 888Horol 3.
Compounds accordi ng to any of clainms 2- 12, wherein R8is hydrogen 14.

Conpou ordin of ¢ e hal ogen
or ot arground St SR i RgE Ry aPeet & SRS wher ern
R9 is hydrogen, fluoro or nethyl. 25 16. Cbnpounds accordlng to any of

cl aiis 72- 18 0nyileene axcldingtotapsliod glermso?- 6hehegerk’ it ThloBpopoathsts accor di ng t o
any of clains 2-16, wherein R is hydrogen or fluoro. WO

2010/ 09465 QR(HoEREOAR6RBAAG fry bF ird®2-7RABaNIESIaccor ding Lo any of clai ms
2-17, wherein is O. Conpounds according to any of clalns 2-18,
mhereln nis 1. 20. Cbnpounds according to any of clainms 2-19,

char act eri zed) byowar rihoxy] aoptiopally 5subiyetugddn b}’hehali@genthde@iyl,RépyCRBHW%OT R7,
R8, n, X apgerdcgéigl, defined in any of claims 2-19, or pharmaceutically
active salts or eSters thereof. 21. Conpounds according to any of clains
2-19, charac%erlzed by formula Ib,

-O-aryl, or
10 ¢) -O-heterocyclyl, wherein each S being part of a heterocyclyl is optionally
substituted by oxo.

9. Compounds according to any of claims 2-8, wherein R* is -O-tetrahydropyranyl,
-O-tetrahydrofuranyl, isopropoxy, tetrahydrofuranyl-ethoxy-, 4-chloro-2-hydroxy-butoxy-,
2-oxetanyl-propoxy-, 1,1,2,2-tetrafluoro-ethoxy-, chloro-hydroxy-isopentyloxy-, -O-

15 tetrahydrothiopyranyl dioxide, tetrahydropyranyl-ethoxy-, 2,2,2-trifluoro-ecthoxy-, 2-
cyclopropyl-ethoxy-, -O-cyclopentyl, -O-cyclohexyl, i-butoxy, sec-butoxy, difluoro-
isopropoxy-, -O-phenyl, 2,2,3,3,3-pentafluoro-propoxy- or trifluoro-isopropoxy-.

10. Compounds according to any of claims 2-9, wherein R” is fluoro or methyl.
11.  Compounds according to any of claims 2-10, wherein R® is hydrogen.

20 12. Compounds according to any of claims 2-11, wherein R” is hydrogen.
13.  Compounds according to any of claims 2-12, wherein R® is hydrogen.

14.  Compounds according to any of claims 2-13, wherein R’ is hydrogen, halogen or lower
alkyl.

15.  Compounds according to any of claims 2-14, wherein R® is hydrogen, fluoro or methyl.
25 16. Compounds according to any of claims 2-15, wherein R'* is hydrogen or halogen.

17.  Compounds according to any of claims 2-16, wherein R' is hydrogen or fluoro.



| b wherein R, R2, R3, R4, R5, R6, R7, R8, n, X and Y are defined in
any of clains 2-19, or 10 pharmaceutically active salts or esters thereof.
22. A compounty/@eesor ding to any of clainms 2-21, sel ect edCrEpaomlos18gr oup
consisting of rac-erythro 42-Amno -2-(3 ,4-dichloro -phenyl)-1 -(3
-fluoro-3 '-methane sul fo nyl-bip henyll/44-y1)- ethanol trifluoro acetate,
rac-erythro 42-Amno -2-(3 ,4-dichloro -phenyl)-1 - [445 -fluoro -pyridin-3

-y1) - 2- et ride, rac- erythro

42- Am nlge 2}’&‘% Eggc]élcckﬁ(ﬂn}gotoja%ﬁg %}9412 %{%ﬁé fr{]ugro -pyridin-3 -yl1)-3

-met ho xy-p henyl et hanol di hydro chl ori de,

2010/ 09465$PamoE piRgp ANy pf Slaims 2-18, wherein n is 1

rac-erythro-[2- Am no- 2- (3, 4-di chl or o- phenyl) -1-[ 4- (5-fl uoro-pyridin-3-yl)-2
- met hoxy:- p ohind£4daarilg @i Ay GF elaghid @ﬂQd@}aracterlzed by formula Ia,

rac-erythro-[2- Am no- 2- (§;4 di chl oro- phenyl) 1- (3 - nethanesulfonyl bi phenyl
-3-yl)-ethanol trifluoroacetate, 5 (1R, 2S or

1S, 2R) - 2- Ami no- 2- ( 3, 4- dlchlorodghenyl) 1- {33 quwo-S'-nethanesulfonyl-biphe
nyl-4- yl1)-ethanol hydrochl ori de, R\|n
rac-erythro-[2- Am no- 2- (3, 4-di chl g
-4-y1)-ethan01 trifluoroacetgf:

(3' - net hanesul f onyl - bi phenyl
_L5‘¥Iuoro-pyridin-3-y1)-pheny1]
-ethanol 10 trlfluoro acet at e,
rac- erythro-[2- Am no- 2- ( 4- chl ori! phe
enyl ] - et hanol ,
rac-erythro- [2 Anino-2-(4-ch|oro-ph@ﬁy1) 1(14 i sopr opoxy- phenyl) -et hanol
hydr ochl ori de, R’

rac-erythro-[2- Am no- 2- (3, 4-di chl or o- phenyl) 1- [ 92( 3- et hanesul f onyl - pheny1
)-pyridin-2-yl]- ethanol bistrifluoro acetate, 15

[ ac LI Xlitian lics AM RO %(39 f? gwcfwonz@ RheMel) v Lk Aeriddaunr Al G dHmsPybdbny! -
6-y1) - anol tri’hydroch

rac- er)PPWF‘%NAHV%U‘?-S@@SQt%ﬁt@ﬁﬂ@ﬁ?fphenyl) 1- [ 3- f | uor o- 5- ( 3- net hoxy- pheny
1)-pyridin-2-yl1l]- ethanol dihydro chloride,

rac- erﬁl“@oﬁxﬂaoﬁﬁ&ﬁ&c@rdﬁﬁg% a‘il!y%@kfa{rﬁs Phonstdaclerléd ()?fcfrhﬂl@a[ @, pyridin-3-yl)-3
-met hyl - phenyl'] - 20 et hanol bis-trifl uoroacetate,

rac-erythro-[rac-2-Am no-2- (3, 4-di chl oro- phenyl)-1-[ 2- et hyl - 6- (t et r ahydr o-

furan-3-yl oxy) - pyridin-3-y1]-ehhano| dih{%&Ich&pride,
n

X/ \

(tetrahydro-pyran-3-yl oxy)-ph

R™ R Tb

wherein R', R% R®, RY, R°, R, R’, R®, n, X and Y are defined in any of claims 2-19, or

10  pharmaceutically active salts or esters thereof.

22. A compound according to any of claims 2-21, selected from the group consisting of

rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(3-fluoro-3'-methanesulfonyl-biphenyl-4-yl)-
ethanol trifluoroacetate,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-2-methyl-phenyl]]-

15 ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-3-methoxy-phenyl]-
ethanol dihydrochloride,



rac-erythro-[rac-2-Am no-2- (3, 4-di chl oro- phenyl)-1-[ 2-fl uoro-4-(tetrahydro-
furan-3-yl oxy)- phenyl]-ethanol hydrochloride, 25

rac- eryt wo-2py/odmisno- 2- ( 3, 4- di chl or o- phenyl) - 1- [ 2- met hy IPCEAPR@DOSISTTr O- pyr a
n-4-yl oxy)- pyridin-3-yl]-ethanol dihydrochl oride,

rac-erythro-[2-Am no-2-(3, 4-di chl oro- p¥ény1) - 1-[ 3-f | uor o- 4- (t et r ahydr o- pyra
n- 4-yl oxy) - phenyl]-ethanol hydrochl ori de,

rac SR E 98 u ey Zulhfs Shall oL oLPRANNE ik GhES AN Sl AN 3-Y

| oxy) - pyri ano orl
rac- er;ﬁth@nglclllzychmfd@m@%(S 4-di chl or o- pheny1) - 1- [3 5-di fl uor o-4- (tetrahydro-

pyran- 4ac¥ér€’1ﬁ¥3) 2%@8'2]—?34 BRARk, :ﬂﬂgfyqbcf'k? I’rhéiﬁanesulfonyl blphe%yl -3- ylt) -cthanol

rac-erythro-[2-Am no- 4-di chlf oro-'phenyl) - 1-[ 4- net tetrahydro-pyra
n- 4-yl 65%9‘)‘QTOWW%1| n-3-y1] - et hanol di hydrochl oride, 35

; acF:) ysralr YiRp8- {)r2-1SIIRUQ;i%nﬁ&d?Egﬁfdgélgdétlﬁoprﬂlaggy-l)(ﬁJﬂl[o@o-GLﬁl%ﬂlaﬂésdHBnﬁyd’lﬁ{bnﬁl- -yl oxy
rac- er?’ ?tg ‘[yoihxdrﬁcﬂﬂflﬁ% 2- (3, 4-di chl or o- pheny1) - 1-[ 5- (t et r ahydr o- f ur an- 3-y
| oxy) - pyae-eyihme 22 Alhmo &+ (3ahrdichbirdrpblenyl)e H BrmatkgneWdfonyl-biphenyl-4-yl)-ethanol

2010/ ogqﬁ]?%g%ggfzolo/ 051877 - 176-

rac-eryt - 2- Ami no- 2- (3, 4-di chl or o- pheny1l) - 1-[ 4- rreth¥ -(tetrahydro
L ir an (BB ST Ao 3244 dishbemphetishy B e Tberocridin: 3 51 pheny ] cthan

racr@®r Witdohard no- 2- (3, 4- dlchloro phenyl) - 1-[5- (tetrahydro- pyran-4-yl oxy
- din-2-y1]- eth hyd d
)rag}ltralr g%qr;?rat%g M?rwag%o@zqa i Iﬁ}%}lﬁl LE [Blr(éﬁ‘r%gf‘}fydr? B IR - B $th#RPdr o- pyr a
n-4-yl @ch&ryﬂﬁ?w[ﬁ-dlrﬂmB-Zy@}clﬂ(ﬁtbmhﬂbhy(drlmﬁ%lﬁbdyq&wnyl) -cthanol hydrochlorlde
Irﬁ?é_e; 1heo yﬁ%ﬂ &? r%mﬁy-é- éhfﬁ;ggio(:hpRenyl)p{]-‘f§1¥31-}1{egI{a£19§ullf% R3S pyrl IR ¥1 pyrid
rac- eryﬂhmoLWGH¢Mmmm€@m€3 4-di chl or o- phenyl)-1-[ 2-fl uoro- 4- (tetrahydro-fura
21yl e, Q@ﬁF I
PacI er yt% éi-[[z %Q?E{Qezngg 4 d mf&ﬁ%%g n(yg)y glcrnlh?)& ﬁ?g}ﬁ@hﬁdﬂyl T %?/SFhSQy ethyl]-3

-fluoréd de, 4- chl or o- but an- 2- ol hydr ochl ori de,

rac- er%&hé 1&8 AN iR 2-(334-dicHiosdLpRé henyihdrols{ BnicHRRE PO hin3pyrid
in-3-yl @‘}]CEB}Q(L‘ qghlgz(?ﬁr%cmhlgrlodeb Tgﬂ)p Bikbrol3 { SricHRRG eI HyiFEh M |
rac-er pe no- 2- ( 3, 4-di chl or o- pheny1) - 1- [ 5- met hy1- 6- (t et r ahydr o
- f ur an+3e-yilyiy) 2- Aoyino <Bi-(3, B dig hlor@pharyd)} tH hyiHflactol wyridie 3-yl)-3-methyl-phenyl]-
racﬂfryh%&ﬁﬁggh%?d%%cE£§,4-dichIoro-phenyl)-l-(5-isopropoxy-pyridin-2-y1)-
et hanot di ydroclforl'e,’ '

r ac- er yahenytro-{meihdngng-3;(3 AddicHpor phephiey[Rymathgl-6(tetrrlaydto-feren-Barigro- pyr an
-4-ylo 1d1n29¥Hré’?ﬁ%bl dif éﬂ%@lﬂbrlﬁ'é'dr OChl Or ' de,

rac-erythro- Am no- 2- 4-dic 2- 1-[2-fl uoro-4-(3-nethyl-oxetan
-3-yl né@q«@)r)ygl}ro [@ﬁéﬁ?p]m%gﬂéﬁdpchloro phenyl) 1 [2-fluoro-4-(tetrahydro-furan-3-yloxy)-

rac- er yhbiyg E@mﬁﬂ%@@n@hb&dé di chl or o- phenyl)-1-(4-trinmethyl silanyl - phenyl) -

et ° ]faé & loJ ?E OAarﬁl%to aZt 8’» 4-dichloro-phenyl)-1-[2-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[3-fluoro-4-(tetrahydro-pyran-4-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[6-(tetrahydro-furan-3-yloxy)-pyridin-3-yl]-

30 ecthanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[3,5-difluoro-4-(tetrahydro-pyran-4-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,

35 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[ 6-(tetrahydro-pyran-4-yloxy)-pyridin-3-yl]-
ethanol dihydrochloride,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-furan-3-yloxy)-pyridin-2-yl]-
ethanol dihydrochloride,



25

rac-erythro-[1- Am no- 2- bi phenyl-4-y1-1-(4-chl oro-phenyl)-propan-2-oltrifluo
roacet at ewo 2010/094659 PCT/EP2010/051877
rac-erythro-[2-Am no-1-(4-tert-butyl -phenyl)-2-(3, 4-di chl oro-phenyl) - et hano
| trifluoroacetate, -176-

rac-erythro-[2- Am no- 2- (3, 4-di chl oro-phenyl)-1-[4-(1,1, 2,2-tetrafl uoro-etho

Xy) - ph??%ggtiérf 88 42 ﬁrm%(? -2-(3,4- (]‘Lllchlo plien 2 [54 1in|eth31 -6-(tetrah ro ylow@
1]-2
e e SIS R

I
; aghgmélw@?{ﬁg ‘r%mrﬁﬁﬂlo-%-g% AicAliogs! bﬁ&ﬂd)pﬁ g@ﬁ%ﬂa@dﬁ&{)gfaﬁt{ aby R %ery%];ll v oxy

[ 4- (teteFlélH%#lBY%Wl&?f“@F-»yl 0 xy) phenyl] - et hanol ,

rac-er yadﬁé@ﬂ{rﬁqwamﬁmm@ Ld{cBlofo-ghetilior-ps m&wls)(tétra&&drbt@rmmy&b@)i uran-3-y
| OXy) - BReny % G iy &3shigyi

rac- erWﬁ Athangl Gihydroghlgrids, or o- pheny1) - 1- hydr oxy- et hyl ] - phenoxy] - 2- ch
| or orretrhxybryﬂxro@{/ﬁkmﬁwﬂr Gp-divhlor@phdnytir bétrisoproge xy-2-methyl-pyridin-3-yl)-ethanol
rac-er 36[5@7 AJ'h @rp no- 2- (3, 4-di chl or o- phenyl) -1-[4- (1, 1- di oxo- hexahydr o- 1- 26
-thiop -4- - henill ]-ethanol, WD 2010/ 094659PCT/ EP2010/ 051877
-177- rac -erythro- [2 Armno 2-(3,4-dichloro- phenyl) 1-[2-fluoro-4-(tetrahydro-furan-2-ylmethoxy)-

racr(pr)bthgﬁ}q]]it%aﬁm%&hqo}ld% sditchl or o- pheny1) - 1-[ 4- (t et r ahydr o- pyr an- 4-yl net

O - FE TS 2nhmien-3-(3 d-dictpronhsm e drioyan-ot iy dr Bayo BRI - pheno

Xy] - pi pleghilstorbutanl)-oehytaocieridd

Lﬁgneg_%t g?r %8-'[9 nA‘Irmno?Z 63 4 élCHiOI‘O pRern(gll)pf' %1 Yso}aropol;y 4( étﬁyl-pyrl n- 5 y?)r ethanoqoxy)

rac- eryiuhwquhﬂ}rﬁm no- 2- (4- chl or o- phenyl) - 1- (4- cycl opent yl oxy- phenyl) - et hano
1 hygrqg -2-Amino-2-(3 4-dichloro-ph thyl-6+(t

rac-er ytﬂgrg/{ g?%\ac) i 0 %%rglboyP en?’RoxE/s mﬁ Xy?)( e%ra?%dro F%tlagﬁl}(’)r OY)phenyl
) - et hayidin-3-yl]- ethanol dlhydrochlorlde

rac- er yidEQrigo pTIAAng A B, AdRhRR)- 9héhy®hf-(|5/%p%pﬁ%y?%@lﬁiﬁiﬂy'eﬂﬁﬁﬂbll) et hanol,

raclzoer%tlﬁlyrd?oc%ﬂon (4- sec- but oxy-pheny1) di chl or o- phenyl) - et hanol

rac-er yhdreQtize APAATOMB-2A 3, 4 d thiohd-pharyphh B3 Mo b~ 4terShydrS pymanfd-viokp- pr opoxy) -

ph 1 .
ragﬁe/r &P%Iﬁygfgt%hrﬁqlﬁggirfp?lgpgﬁ! or o- pheny1) - 1- (4- cycl ohexyl oxy- phenyl) - et hanol,
rac- er yaChmtyth;rQ -[Mmmoz?r-@%l—dwhbr@phen?é)t h3-flpbrerd-(3-nkethydogeten-Bariydthoxplyr an- 4-

yl oxy) Qt hanol ,
rac- er;})mhro [2 Am no- 2- | or o- 4- net hyl - phenyl) - 1-[ 4- (tetrah¥dro pyran- 4-
yl oxy) I%@ ]) 2gmigp 14 @4} dlchloro phenyl)-1- (4 trlrnethylsﬂanyl phenyl)-ethano

rac- er Yificrodcofié no- 2- ( 3- chI or o- 4- et hyl - phenyl) - 1- (4-i sopr opoxy- phenyl) - et

ragf’%r yRGFEo A HBING- 2 BP Ry oA - (Hatigo-mheB N Py PR 220 tHIEPORASREHE- pyr an- 4-y

| oxy) - pheayiire-[2tAramol 1-(4-tert-butyl-phenyl)-2-(3,4-dichloro-phenyl)-ethanol trifluoroacetate,

e o LR AT 8o £ BRI -1 2 HT R b AR SR o X
rac-er WQ'[?TCYHQOA%(hé -Dichlgras phesy b= ety fiyore-ryzidine 2t/hathedyb-2pyetaslamivd-oxy) - phe

ny1] - ete?%ﬂ@ﬂ irdrochlorlde 4 chl 3 h ¢ hvl - bi ph 4.v1
;? ﬁ%pre]g%a%%rgq‘,lg%ﬂ? 04=1q?1ég_2( G, f—glcﬁ{o?o % gnn¥)-?-[4 (t(etrahyr(ri?o p?ré%—rérle ylo>¥y) pl{e?lyﬁ e¥han y1)-
rac- er Y1R2S- 2r ATS 28)-22 (Mmiab!200304-plBIayd-phdmy( 4t -pi-(te@itiyddo-piraplieyly 1y)-Hehano 1,
25

rac- erﬁﬁﬁ?% 2 2- Ami no- 2- (4-chl or o- pheny1l) - 1- (3' - et hanesul f onyl - bi pheny1-4-y1
) - et hamacterythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-furan-3-yloxy)-phenyl]-

rac- er¥#ﬂ%8r2 Am no- 2- (4-chl oro- phenyl) - 1- (4-pyridi n-3-yl - phenyl) - et hanol
hydr ochl ori de,

r aci®r yeheiotzoAkiATeing-2@-4Hickloso-phenyt )-hydpay-cthylernhivayyl iy ehleromethy}2y - pheny
1] - et hai@hyl-propan-1-ol h drochlorlde

rac-er ﬁché&h%o Ann?lno 2~ (43 ZF chﬁforo BP )X)-?-[Zil' (1( I-di xroI hexdhydro 1y16-tﬁ1f88y1%111-)4- et hanol

rac-erwﬂdﬁd'yapaerﬁm ethaidl( 4- chl or o- phenyl ) - 1-[ 4- (5-fl uor o- pyri di n- 3-y1) - phenyl
] -ethanol, 30
rac-erythro-N-[4'-[2- Am no- 2- (4-chl or o- phenyl) - 1- hydr oxy- et hyl ] - bi pheny1- 3-
y1l] - acet am de,
rac-erythro-2- Am no- 2- (4- chl or o- phenyl) - 1- (2' - fl uor o- bi phenyl1-4-y1)-et hanol

S T ~ A a r oa l o~ L L ~ AN I Y I 1 ~ £ A I T I T I



35

rac-eryt hro-2- Am no- 2- (4-chl or o- phenyl) - 1- (3' - net hoxy- bi phenyl1-4-y1l)-ethano

1, WO 2010/094659 PCT/EP2010/051877

rac-erythro-2-Amno-1-(2'-chl oro-bi phenyl 4-y1)-2-(4-chl oro-phenyl)-et hanol
-177

rac eryt hro- 2- Am no- 1- (3' - chl or o- bi phenyl-4-y1l)-2-(4-chl oro-phenyl)-ethanol
 ac- er yERFSU B0 AR NS T EAICBIOR BRERYL) T He g o PR R MRy kBT y 1y - ph
enyl ] - etihanbl WO 2010/ 094659PCT/ EP2010/ 051877 -179- or pharmaceutical |y
act i ve ;sabl o1 S5 {815 AR 25.4-23hiof- ﬁﬁ’éﬁB/BUln%&Bx}-@fh@lj'—;ﬁehoﬂﬁ%%e@idﬁgl-t 0

claim 22, selected fromthe group consisti
rac- er;}’tl)r'ﬁ"tBaI{O?f”Am no- 2- (4- chl or o- phenyl ) - 1- [4 (tetrahydro- pyran- 3-yl oxy) - ph
enyly - Q&dlé@ﬁ{ro [2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(2,2,2-trifluoro-ethoxy)-phenyl]-ethanol,

rh;a,' g; gg %1%%’:1"0 éArﬂﬁo?z {4 ch(iohrlooﬁ’h%nﬁsl?nm gycﬂépglﬁyfoig %5101%33( Xthgnoq%gh)ocﬁltorﬁm)l
rac-er yadqeml{roﬁﬁ ~AgmiAni 1nE-Qrc{Prdpydincthbry-ph@tydas-13, 4 didhBoromgthlayydl)-6thénet r ahydr o-
f di t

rgiagrgt‘%g‘gﬁf‘%’%}%‘k 223 ﬁz(w}gorg d(]ll%gﬂ:) T 4n¥cﬂ{ wﬁ{fh% aﬁ%r’o 4- (tetrahydro-
f ur an- 3agrpiysyy-2- fbmrwl{%%@ﬁem—nm@c%(i)ﬁd@él oro-phenyl)-ethanol,

racreer x&élé@zﬂ{rh%n%-é’- £.3. cﬂclﬁtl,&fﬁ}féﬁ nt[atmja)s- ﬂrrﬂu%rdrﬁm;ky)ﬁipﬂehﬂ]reﬁmﬁgr o-pyra
n-4-yl ri di Kl E % rocglorl

rac-er g@%?r@t 2A%V‘H%9 2*—«?@ lTQspRenvhr b( 'ﬁlé‘?rg‘af)?‘ Xf’ﬁ’h?‘mb?@al@l( t et rahydr o- pyra

n-4-yl @ch&ryﬂ@htﬁﬂl-ﬂdlmsiﬁﬂ@nﬂﬂorbydﬁﬁﬂﬁﬂ-phder@e),-1 [4- (tetrahydro -pyran-4-yloxy)-phenyl]-
rac-erythror[rac-2-Am no- 2- (3, 4-di chl oro-phenyl)-1-[6-(tetrahydro-furan-3-y
| oxy) - pyFraprn- 3-y1] - ethanol dihydro chloride, 15

rac-er yadacloftl{rQ{Mmimo-22r—(339hdemwbmedlybpb¢rarh)y11-14-1t€{r&1§@r<n}pyﬂaudr-ﬁoAy)(plenyléhydr o-

pyr pn- Aeﬂ}\]ghgﬁy) phenyl ] - et hanol hydrochl ori de,
rac-erythro-[ 2- Am no- 2- 53 4-di chl or o- pheny1) - 1- [ 4- net hy1- (tetrahydro pyr a

n-4-yl 6%%79’%159%@111@03236 hlerardrimathyimhpayldd HYgparI@pOXY- phenyl) ethanol,

rac-ery AR 2§ Bubrodit ALY FRt]d- y| ox
T hﬁngﬁfﬁ.%%%?ﬁ%?%? (enblydrb GhfabyGloRyPphatd-yl oxy

) - pyri di

rac- er l}‘?i‘lﬁa[rac 2- Am no- 2- (3, 4-di chl oro- phenyl) -1-[ 5- (tetrahydro-furan-3-y
| oxy) - pyo-edthre 2~ Xihjino-24{(4hahioto-ghdnyth B[4 -Buérdel -fluoromethyl-cthoxy)-phenyl]-
raCZ(f"ryth Rrac) 2- Am no- 2- (3, 4-di chl or o- phenyl) -1-[ 4- net hy1l- 6- (t et rahydro
-furan yI oxy pyridin-3-yl]-ethanol dihydrochloride, 25

rac- er y@Chmtyth;rQ QAmnm -2+(4-8hloratpbdnydr bipftemahyyrotpjrgn-dt doxampdnplisthanel 4- yl oxy

)-pyri ] b _eyi
rac- er%@e‘iﬁxa Z%&%ﬂ(’)&_’ﬂl@‘_@h Cglomlﬁchl r%%ﬁ%ﬁ%olxymletlﬁyé brpehteﬁ 114 gl)(etﬂtlaatnroghydro pyra

n-4-yl higyide.di n- 3- y1] et hanol di hydrochl ori de,

rac-er yadné@ﬂ{ra AR - '(4—3h16r(£1REéHyQE DEPPRIUAN-=YI={Bn{ISeMaaPIOXY - 2- met hyl - pyri d

I n- 2’35 y 1210 erytrlgg %l Armnodb ?X %fllco)ro -p eny dle (3'-methanesulfonyl-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-pyridin-3-yl-phenyl)-ethanol hydrochloride,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(5-methoxy-pyridin-3-yl)-phenyl]-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-pyrimidin-5-yl-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(5-fluoro-pyridin-3-yl)-phenyl]-ethanol,

30 rac-erythro-N-[4'-[2-Amino-2-(4-chloro-phenyl)-1-hydroxy-ethyl]-biphenyl-3-yl]-acetamide,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(2'-fluoro-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-1-[4-(6-amino-pyridin-3-yl)-phenyl]-2-(4-chloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-thiophen-3-yl-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3'-methyl-biphenyl-4-yl)-ethanol,

35 rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(3'-methoxy-biphenyl-4-yl)-ethanol,
rac-erythro-2-Amino-1-(2'-chloro-biphenyl-4-yl)-2-(4-chloro-phenyl)-ethanol,
rac-erythro-2-Amino-1-(3'-chloro-biphenyl-4-yl)-2-(4-chloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2,4-dimethyl-thiazol-5-yl)-phenyl]-ethanol,



rac-erythro-[2- Am no- 2- (3, 4-di chl oro- phenyl)-1-[2-fl uoro-4-(tetrahydro-fura
n- 2-yl met hoxy) - phenyl]-ethanol, hydrochloride salt,

rac- eryt wo-2pw/(odesp (r ac) - 2- Am no- 2- ( 3, 4- di chl or o- phenylpcTARg@nOZ87Et hy1] - 3
-fl uor o- phenoxy] - 4-chl oro-butan-2-ol hydrochl oride, 35

rac-erythro-[2-Am no-2-(3, 4-di chl oro- pt¥€ay1) - 1- (6-i sopr opoxy- 4- net hyl - pyri d
i n-3-yl)-ethanol dihydrochloride, W) 2010/094659PCT/ EP2010/051877 -180-
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30 rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-
cthanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-nitro-biphenyl-4-yl)-ethanol,
rac-erythro-4'-[2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-biphenyl-3-carboxylic  acid
amide,

35 rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(2'-fluoro-5'-isopropoxy-biphenyl-4-yl)-ethanol,
and

rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(3'-isopropoxy-biphenyl-4-yl)-ethanol,



or pharmaceutically active salts or esters thereof. 35 24. A conpound
according to claim23, selected fromthe group consisting of WO
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active pé’g}fi’c"éﬁéf] %@PI@B’F de.30 25 A process for preparing a compound

of f or rud- ary‘[hra-ip-d!ﬁfnmﬁ@d(ﬂ fdrhlorebhelyd- 66-2e2dhydid-plhrapriogiesy)-weid-8 stk

201%? ﬁ@g@%&%@&% C}168521;371‘70r mula XXXV to a conmpound of formula |
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-furan-3-yloxy)-pyridin-2-yl]-
ethanol dihydrochloride,
rac-erythro-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,

25  rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-(tetrahydro-pyran-4-yloxy)-pyridin-2-yl]-
ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[5-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(6-isopropoxy-2-methyl-pyridin-3-yl)-ethanol

30 dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-2-ylmethoxy)-
phenyl]-ethanol, hydrochloride salt,
rac-erythro-[ 1-[4-[(rac)-2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-3-fluoro-phenoxy]-
4-chloro-butan-2-ol hydrochloride,

35 rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-(6-isopropoxy-4-methyl-pyridin-3-yl)-ethanol
dihydrochloride,



-182- wherein R, R2, R3, R4, R5, R6, R7, R8, n, X and Y are as defined
in any of clainms 2-24, and Wis BOC, Fnoc, Cbz, trifluoroacetyl, Bn, Ac, Tr
or Ts. woenihveesapound as defined in any of clains 2-PCT/BRREOATEST7
prepared by a process as defined 5in claim 25. 27. A conpound as defined
in any of clains 2-24 for use as a nedi8anent. 28. A conpound as defined in
any of clains 2-24 for use according to claim27 for the treatnent or
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rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-

20  cthanol,
rac-erythro-[ 1-(4-[4-[2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-phenoxy]-piperidin-1-
yl)-ethanone,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(2,2,2-trifluoro-ethoxy)-phenyl]-ethanol,
rac-erythro-[2-Amino-2-(4-chloro-phenyl)-1-(4-cyclopentyloxy-phenyl)-ethanol hydrochloride,

25  rac-erythro-[2-Amino-1-(4-cyclopropylmethoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-(4-isobutoxy-phenyl)-ethanol,
rac-erythro-2-Amino-1-(4-sec-butoxy-phenyl)-2-(3,4-dichloro-phenyl)-ethanol,
rac-erythro-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(3,3,3-trifluoro-propoxy)-phenyl]-ethanol,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-(4-cyclohexyloxy-phenyl)-ethanol,

30 rac-erythro-[2-Amino-2-(3-chloro-4-methyl-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-
cthanol, and
rac-erythro-[2-Amino-2-(3-chloro-4-methyl-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-
cthanol,

or pharmaceutically active salts or esters thereof.

35 24. A compound according to claim 23, selected from the group consisting of
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rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[2-methyl-6-(tetrahydro-furan-3-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,

(1R,2S or 1S,2R)-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-
cthanol,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(3-methyl-oxetan-3-ylmethoxy)-
phenyl]-ethanol,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-pyran-4-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[2-fluoro-4-(tetrahydro-furan-3-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[2-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[3-fluoro-4-(tetrahydro-pyran-4-yloxy)-
phenyl]-ethanol hydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanol,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(tetrahydro-furan-3-yloxy)-phenyl]-
cthanol,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-hydroxy-ethyl]-phenoxy]-2-chloromethyl-2-
methyl-propan-1-ol hydrochloride,
rac-erythro-2-Amino-2-(4-chloro-phenyl)-1-[4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanol,
rac-erythro-[rac-2-Amino-2-(3,4-dichloro-phenyl)-1-[6-(tetrahydro-furan-3-yloxy)-pyridin-3-yl]-
ethanol dihydrochloride,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-(1,1-dioxo-hexahydro-/-2’-thiopyran-4-
yloxy)-phenyl]-ethanol,
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[3,5-difluoro-4-(tetrahydro-pyran-4-yloxy)-
phenyl]-ethanol hydrochloride, and
rac-erythro-[2-Amino-2-(3,4-dichloro-phenyl)-1-[4-methyl-6-(tetrahydro-pyran-4-yloxy)-
pyridin-3-yl]-ethanol dihydrochloride,

or pharmaceutically active salts or esters thereof.

25. A process for preparing a compound of formula I as defined in any of claims 2-24 which

Proccess COl’IlpI'iSGS

deprotecting a compound of formula XXXV to a compound of formula I
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\ /
R® R’
XXXV |

wherein RY, R?, R, R, R, R®, R”, R®, n, X and Y are as defined in any of claims 2-24, and

W is BOC, Fmoc, Cbz, trifluoroacetyl, Bn, Ac, Tr or Ts.

26.

27.

28.

29.

30.

31.

32.

33.

A compound as defined in any of claims 2-24, whenever prepared by a process as defined

in claim 25.
A compound as defined in any of claims 2-24 for use as a medicament.

A compound as defined in any of claims 2-24 for use according to claim 27 for the
treatment or prevention of a disorder or condition mediated by the glycine transporter 1, or
that can be treated via inhibition of the glycine transporter 1.

A pharmaceutical composition comprising a compound according to any of claims 2-24 as

an active ingredient and a carrier and/or a pharmaceutically acceptable auxiliary substance.

Use of a compound according to any of claims 2-24 for the manufacture of a medicament
for the treatment or prevention of a disorder or condition mediated by the glycine
transporter 1, or that can be treated via inhibition of the glycine transporter 1.

Use of a compound according to any of claims 2-24 for the manufacture of a medicament
for the treatment of psychoses, dysfunction in memory and learning, schizophrenia,
dementia, attention deficit disorders or Alzheimer’s discase.

Use of a compound according to any of claims 2-24 for the treatment or prevention of a
disorder or condition mediated by the glycine transporter 1, or that can be treated via
inhibition of the glycine transporter 1.

Use of a compound according to any of claims 2-24 for the treatment of psychoses,
dysfunction in memory and learning, schizophrenia, dementia, attention deficit disorders or

Alzheimer’s disecase.
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34. A method for the therapeutic and/or prophylactic treatment of a disorder or condition
mediated by the glycine transporter 1, or that can be treated via inhibition of the glycine
transporter 1, particularly for the treatment of psychoses, dysfunction in memory and
learning, schizophrenia, dementia, attention deficit disorders or Alzheimer’s disease, which
method comprises administering a compound according to any of claims 2-24 to a

mammal, particularly to a human being.

35. The invention as described hereinabove.



