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MORPHOLI NE DERI VATI VES S NOREPI NEPHRI NE REUPTAKE

I NHI BI TORS This invention relates to novel norpholine
wa@oeowpounds, and to their use in selectively inktbUsiongo32771

nor epi nephri ne reuptake. Selective inhibition of

nor epi nephrine reuptake is a relatively new node of

action for the treatnment of affective disorders.

Nor epi nephrine appears to play an inportant role in

t he di sturbances of vegetative function associ ated

with affective, anxiet d co nitive disorders.

At onoxeMQRPEHQERNE ) s@f’ NORERINERBRINE  of

nor epi nephri ne reuqiﬂg ,?&1 d for the
treatnment of attention ’5 [ C|$ﬁ%ype§gzsfi vity disorder

(ADHD). Reboxetine is also a sel ective norepinephrine
reuptake inhibitor, and i.s marketed for the treat

This inveahpe selatehto navsbmemholingcarapeiags. anddo thedr we in selcatvely
iR %ﬁg@;@ é}.ﬂ_gl g.‘g;aléDHD and W001/ 01973 di scl oses the
oxe

use Ine to treat inter alia ADHD.
WO2004/ 018441 di scl oses certain norpholine derivatives
as selective inhibitors of the reuptake of

SelB@veRhKIBRIdhI ﬂ%oregsﬁ&@hﬂh@&ubﬁké ea RIREERIndw 08 bPaction for the
there is provided a conpound of formula_ (l) Rx

trezmzlemzof(af&cmdlé@rdersﬂ\lp@pgqph@le pearsikoRiay anmnportaRnt role in the
O
dlséﬂdkﬁsl AtothdAetinb dydroohofide ishedeldeeite inhitsitor lodhoRpinephrine reuptake,
and is marketed for the treatment of attention deficit hyperactivity disorder (ADHD).
Reboxetine is also a selective norepinephrine reuptake inhibitor, and is marketed for the
treatment of depression. W099/15177 discloses the use of reboxetine to treat ADHD and
WO01/01973 discloses the use of S,S-reboxetine to treat inter alia ADHD.
W02004/018441 discloses certain morpholine derivatives as selective inhibitors of the
reuptake of norepinephrine.

According to the present invention there is provided a compound of formula (I)

Rx Ar,
Rz ‘R1
Rz Rz
Rz H Rz

@
wherein,
X is OH, C1-C4 alkoxy, NHy or NH(C1-C4 alkyl);
Rx is H or C1-C4 alkyl;
Ry is H or C1-C4 alkyl;
each Rz group is independently H or C1-C4 alkyl, with the proviso that not more than 3
Rz groups may be C1-C4 alkyl;
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Rz groups may be Cl1-C4 al kyl;-2- R is Cl-C6 al kyl
(optionally substituted with 1, 2 or 3 hal ogen atons

waprasou72?d th 1 substituent sel ected from Cl- CAPCT/US2004/032771

al kylthio (optionally substituted with 1, or 3

fluorine atons), Cl1-C4 al koxy (optionally substituted

wth 1, 2 or 3 fluorine atons), C3-C6 cycl oal koxy,

Cl-C4 al kyl sul fonyl, cyano, C?O Q(Cl-C2 al kyl),

-0 CO (C1-C2 al kyl) and hydroxy); C2-C6 al kenyl

& ptional ly substituted wth or 3 hal ogen atons); C3-
I%Qkﬁéaﬁlﬁixll(omtmallb mdistifutes wish il 20ed halogn atomsrand/or with 1

L0981 2008 AP LS Dol BRI ST RBERAS, P Thuorne
attdsms)ggch@ahlkysky (Bptiehally subStithicaRatt ¥, ?Wﬂh&ﬁﬁ&ﬁ’mﬁé’) @8-C6
OC .S Cor CC bond; C4-C7 cycl oal k%/:I al ky

C(ysb@ﬂ@m ¢1-Cayalleylpul fomaly cypnon -GO-Q(C13 ﬁaﬂw@efﬂ-ﬁ@-ﬁgl -C2 alkyl)

BRI Bl AR LESHGHA TAM, Tor T bl Yoms); -

@@@mmwl(ommuy smtmmd withlll g 088 th&IdgEIU at@ﬁhstayld@aa wihG
or and Arl and Ar2 are each

SPhﬂEb%% a%‘ﬁ?tﬁf}/ ffé?ﬁbﬁ éﬁ-‘;ﬂ alkxypngrhygraxy) hemsimeneier@bond within the

I
JEENIPmSy bR Aoty O, OB hopd; G4:7
clyblealinytdiiey] (ofticamaty bubistimtainoith i} 2ot ®halogsn stoBRShd/Ba6kHNh 1

e R S L I

B R L3 5 10 SRS v

Aralaag a2 atOsdh inddphdeniy 2 he@] kitlo)or aGY 3R @*merﬁﬁ?ed heteroaryl rin
- CONRR hal o and hﬁox?a%/%}t ng%h 1 substituent Ay 1ng

eagl) @%Whls fi Qpﬁq@yﬂy aiypistifuged withéng pr 3 pmnwemsudmmngrmon the

nﬂh i ?]O e% b Mtﬁ)lﬁ ﬁogltlggghearﬁgné%%r | n St Ict@?r@g‘.,l C4 alkyl

(6ptmhﬁbﬂ@amteﬁnt@4 abky ﬂlalgg@ﬂ hton), |01-64 Qﬁéo'x? Widngity
2 or 3 hal ogen atons al koxy (optiona

subgtisted welbd, gior 3 hflogsn sy ek aéksd (op@anﬁWbstlmted with 1,
23 o %{EcﬁﬁéﬁH 9 @%?1 &J\B@l\% %&BRNﬁ{' dCW G0 Rd i Kydroxy

i ndepe
and/or with 1 substltuent selected from pyridyl, thiophenyl, phenyl, benzyl and phenoxy

each of which is optionally ring-substituted with 1, 2 or 3 substituents each independently
selected from halogen, C1-C4 alkyl (optionally substituted with 1, 2 or 3 halogen atoms),
C1-C4 alkoxy (optionally substituted with 1, 2 or 3 halogen atoms), carboxy, nitro,
hydroxy, cyano, -NRR, -CONRR, SOpNRR and SOR; and

each R is independently H or C1-C4 alkyl;

or a pharmaceutically acceptable salt thereof.

In the present specification the term “C1-C4 alkyl” means a monovalent unsubstituted
saturated straight-chain or branched-chain hydrocarbon radical having from 1 to 4 carbon
atoms. Thus the term “C1-C4 alkyl” includes, for example, methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl and tert-butyl.
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or a pharmaceutically acceptable salt thereof. In the

present specification the term"Cl-C4 al kyl" neans a
worewewaizent unsubstituted saturated strai ght - cPeli/nSm®0N4/032771

branched- chai n hydrocarbon radical having from1l to 4

carbon atons. Thus the term"Cl-C4 al kyl " i ncl udes,

for exanple, nethyl, ethyl, m-propyl, isopropyl,

n-butyl, isobutyl, sec-butyl and tert-butyl.-3- In the

present specifi cation the term"Cl-C4 al koxy" means a

noval i tuted u st rai t-c in or, .
el Tisr RS vt T T SAHRGST b s PioSatat wbstituted
saﬁﬁ&t@& SrALRBhatnl cﬁkﬁﬁmhed khain POdrotar8bn PadasHl hhﬂhg SonPY t4 carbon
divalent "'radical. Thus the term"d -C4 a

atmms;lmicbelgo thepoimbafispbstitutiast mshvalemr@xydwd ;Trhupd)qxpnn “C1-C4

sec- but.o

SOP SGSE. ol sttt neth SR RN - BRGRY ROR B prputony,

lso‘[ﬁh@s@m{ﬂég}mﬂw@@a& a nonoval ent unsubstituted
saturated strai ght-chain or branched-chain hydrocarbon

radi cal having from1 to 4 carbon atorrB I|nked to t he

m't?ﬁeie&%see?l%]sp.egﬁif é}&y 11'k Q%nﬁ y%fl \é?}hgucg’ §1r1r%\ia lt'unsubstltuted
safieatey btfdig}ﬁwchbiﬁ}dﬂbbar@hedchﬁ? hydh‘bbarﬁon tz&i@@ﬂ a@mhg o 1 to 4 carbon

nbutyl thi o, isobutylthio, sec-butylthio and .
atqrm }imlﬁ%i@ therpagnt of, ﬁubsrﬁléutpﬂné@}{em@lvglse@ radical.i Shus the terey 1R1-C4

ura{lagg S/?(irlé%!ﬂ'ﬁggeoca on’ ra ?iélgrﬁ I?Wf? k#o%‘;z {thio, n-

lnﬁﬂﬂmmbnﬂu@ﬁhnssaﬁhuwﬂmbanﬂanﬂbmﬁﬁmﬁﬁ cycl oal kyl "
i ncl udes, for exanple, cyclopropyl, cyclobutyl,
cyclopentyl and cycl ohexyl. In the present

& T i I . S a
EP? ﬁ[{ebg%g%%gﬁeﬁ %‘& dé%g g?u at eg&?yllglxér% ﬁg?% car : on
unlsdﬂ;tltm&:d $aturated chelanhy@irecart®noadioarhasingnfeorh i3rtk éctattnt dt@ms. Thus

N e

anﬁ@%lggéxylpaw ng at least 1 carbon atom Thus the
tefrm' C4-C7 cycl oal kyl " i ncludes, for exanple,
cycl opropyl net hyl, cyclopropylethyl

In the present specification the term “C4-C7 cycloalkylalkyl” means a monovalent
unsubstituted saturated cyclic hydrocarbon radical having from 3 to 6 carbon atoms
linked to the point of substitution by a divalent unsubstituted saturated straight-chain or
branched-chain hydrocarbon radical having at least 1 carbon atom. Thus the term*“C4-C7
cycloalkyl” includes, for example, cyclopropylmethyl, cyclopropylethyl,
cyclobutylmethyl, cyclopentylmethyl and cyclohexylmethyl.

In the present specification the phrase “wherein one C-C bond within the cycloalkyl‘
moiety is optionally substituted by an O-C, S-C or C=C bond” means that either (i) any
two adjacent carbon atoms within a cycloalkyl ring may be linked by a double bend
rather than a single bond (with the number of substituents on each carbon atom being
reduced accordingly), er that (i1) one of any two adjacent C atoms within a cycloalkyl

ring (and any substituents thereon) may be replaced by an oxygen or sulphur atom.
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cycl obutyl net hyl , cycl opentyl net hyl and

cycl ohexyl nethyl. In the present specification the
w@booaser27nher ein one C-C bond within the cycl ortRYE2004/032771

noiety is optionally substituted by an OC, S-C or C=C

bond" neans that either (i) any two adj acent carbon

atonms wthin a cycloal kyl rimg nay be |linked by a

doubl e bond rather than a single bond (with the nunber

of substituents on each carbon atom bei ng reduced

dinal y), t hat , {1 j f ' .
EGE SR aoyReae b o Ol el MR RAGE N the torm
C3-ergeRhkyRnchae fobkaamsleby an oxygen or sul phur

at om - AExanpl es of groups enconpassed by this phrase

when used in conj ion wth.the ternyC3-(6
cycl oal kyl i nelude, fgr 2 | eg Exanp .@‘7 gr oups
enconpassed by th s phrase when uggd in gonyunction

with the term C4-C7 cyél oal kyTal kyl include, for
E2NHIR oF gré)ﬁbsteﬁé‘orﬁﬁﬁé‘d‘% fRSSHrhdeGMenARied ffcdnfitiRioft4itHGhe term
al kenyl "™ nmeans a nonovadl ent” unsubstituted unsaturated
Ca7 aiyglonlkyledliyh inpludsy farehemiplehai n hydr ocar bon radi cal
having from2 to 6 _carbon atons and contai ni ng at
| east one cgrhon-carbon dotll ond. Thus~\the{erm"
C4 al kenyl "i nchudes©O fo% et hpenyl ,
2- met hyl - 2- pr ope and buten | hanidhe present .
specification the term"C3-C6 cycl oal koxy" neans a
nonoval ent unsubstituted saturated cyclic hydrocarbon

radi cal  having..f Q f > [ h j .
i Ry S0 P et SR RADL A B  rsfich) Mbubstivrea
unk&diaged straighy shiifl @r bemeheéShaibhydt6¢t Bbdk@dichl havivgd BB, to 6

for exanple, cyclopropoxy. In the present .
cathonateme and epmtaipiagtab jeast-ane caxboricripos dopbls pond. Jeus dhgterm “C1-

b ' t ‘ ' { - '
CBRANA BhdHE TIPSl SRSt HGBLEYL 2L HERGLR B uteny
carbon atons linked to the point of substitution by a
divalent radical. Thus the term"Cl-C4 al kyl sul fonyl ™

Initheprgerad specHicalinn s e n 1A Sglorieyy” means mope el
mlég%glﬁtlff? %ﬁ%ﬁflﬁcg?lg}tlﬁr&dr%n faBichNEavAHRONEm 385 6 taldod HRoms in the
ring linked to the point of substitution by a divalent O radical. Thus the term “C3-C6

cycloalkoxyl” includes, for example, cyclopropoxy.

In the present specification the term “C1-C4 alkylsulfonyl” means a monovalent
unsubstituted saturated straight-chain or branched-chain hydrocarbon radical having from

1 to 4 carbon atoms linked to the point of substitution by a divalent SO radical. Thus the

term “C1-C4 alkylsulfonyl” includes, for example, methylsulfonyl.

In the present specification terms similar to the above definitions specifying different
numbers of C atoms take an analogous meaning. Specifically, “C1-C6 alkyl” means a
monovalent unsubstituted saturated straight-chain or branched-chain hydrocarbon radical
having from 1 to 6 carbon atoms. Thus the term “C1-C6 alkyl” represents a larger set of
compounds that encompasses the subset “C1-C4 alkyl” but also includes, for example, n-

pentyl, 3-methyl-butyl, 2-methyl-butyl, 1-methyl-butyl, 2,2-dimethyl-propyl, n-hexyl, 4-
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nunbers of C atons take an anal ogous neani ng.
Specifically, "Cl-C6 al kyl" neans a nonoval ent

wap®ss2it ut ed saturated straight-chain or PCT/US2004/032771

branched- chai n hydrocarbon radical having from1l to 6
carbon atons. Thus the term"Cl-C6 al kyl" represents a
| arger set of conpounds that gpconpasses the subset
"Cl-C4 al kyl" but also includes, for exanple, npentyl,
3-net hyl - butyl, 2-nethyl-butyl, -nethyl-butyl,

ra R g et btenis oty TEAEE Ay emsmopovalent
uRBIRM AT atiRRH R§8robath 68 raidday hﬁiﬁg 1Ry @rcg%ﬁ%?% 39§ He term

“havin 1 or 2 cafbon atons. Thus The term
811Ky alkylE peprssentssa subsatiof eompéurts vpitium tee teinh HCh-Q4lkyl” and

term"Cl- I " and includes nethyl and ethyl. In
n%cl(i%({gfﬁ%%l@(ﬁangﬁ ill'fi cation the term "hal o" or "hal ogen”
means F, C, Br or |I. In the present specification the
term "phenoxy" means a nonoval ent unsubstituted phenyl
Ip Hyipsesent speridigation thiéerpothato o “balogen’t medns(F, 6, Br or 1.
divalent radical. In the present specification the
term"5-nmenbered heteroaryl ring" neans a 5-nmenbered

Iinthepeésent spetifichtivd theidith ‘PREndHy” HsAs B RN
[ ndéw;nder?{el y sel ect ed.f?gnN, yz;_nd S. %?‘2?"2?% y Stﬁﬁsg{t‘%tedphenyl
radical Hgkedhiorthe peinhoh sybeiitutien by adivetant Orradiselal i n t he
ring. More preferably there are not nore than two
heteroatons in total in the ring. Mre preferably

Int the pecsent spetifioation thé eAmOSembRbercd AeRr{l rirdt’3hedn? ash8embered
The termincludes, for exanple, the groups

ring. P
atoffalls &g inclpdigg Rpg obmgre hegsrastompieach mdspendeytly selected from N, O

abd's GRBRRMIY tHeH h] Mh torh i 3RO
oxadi azol y¥ an dﬁt@ #grgigge;tg% ?ﬂ.:ee, %‘g%ﬁ% e ’t%téflﬂgé%nXg' More
preferahly thare hredwes nidré than 2w heterobidrhé Bztotay in @Being, More preferably
¢ 5-t.hi aﬁ%ﬁe‘gb " solyl hi azol y| " af_ used, herein includes
herqisgp 1 OneGtEIGRIRPEP P in the ding. Theterm apeiudas, for example,
the RfAARR kol 36 issBREbo\aY BiadolyIGLdids SRR
_4-oxazol yl gﬁé 5- ofggbﬁya??lyﬂl ésoxaéz:lgﬁc/lf1 aglgl%sﬁér&n%lé?}gir?}yl’
imidagalidetiagolyt oxadiatolyl and thindieadlgl.y| , and 5-i soxazol yl .

"Thi ophenyl " as used herein includes 2-thiophenyl and

3-t hi ophenyl .
“Thiazolyl” as used herein includes 2-thiazolyl, 4-thiazolyl and 5-thiazolyl.
“Isothiazolyl” as used herein includes 3-isothiazolyl, 4-isothiazolyl, and 5-isothiazolyl.
“Oxazolyl” as used herein includes 2-oxazolyl, 4-oxazolyl and 5-oxazolyl.
“Isoxazolyl” as used herein includes 3-isoxazolyl, 4-isoxazolyl, and 5-isoxazolyl.
“Thiophenyl” as used herein includes 2-thiophenyl and 3-thiophenyl.
“Furanyl” as used herein includes 2-furanyl and 3-furanyl.
“Pyrrolyl” as used herein includes 2-pyrrolyl and 3-pyrrolyl.
“Imidazolyl” as used herein includes 2-imidazolyl and 4-imidazolyl.
“Triazolyl” as used herein includes 1-triazolyl, 4-triazolyl and 5-triazolyl.
“Oxadiazolyl” as used herein includes 4- and 5-(1,2,3-oxadiazolyl), 3- and 5-(1,2,4-
oxadiazolyl), 3-(1,2,5-oxadiazolyl), 2-(1,3,4-oxadiazolyl).
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"Furanyl" as used herein includes 2-furanyl and

3-furanyl. "Pyrrolyl" as used herein includes

wQ@2@gnsaryl and 3-pyrrolyl. "Imdazolyl" as usedI/iis20e4/32771
i ncludes 2-imdazolyl and 4-im dazolyl. "Triazolyl" as
used herein includes -triazolyl, 4-triazolyl and
5-triazolyl. "Oxadi azolyl" asgused herein includes 4-

and 5-(I, 2, 3-oxadi azolyl), 3- and 5-(I, 2, 4-
oxadi azolyl), 3-(I, 2, 5-oxadi azolyl),
wip:( L., 3.4-0xadi azolyl)).-6- "Thiadi azolyl" as used
ﬁé‘g’%ﬁf’l}’héﬁ 4 eiﬁlﬁézﬁﬁu&%"r apd 3-({ @i 35Hmagiagolpl), 3- 2ad 5:GH2,4-
thbadiazo Bl 3-(tL 1D AeHiadi 2-@r 3 W -tRindiatigdi azol yl ),
2- (I, %’ﬁgtg%ﬂéﬁﬁg%%?i@’zl ﬁl’%’héﬁg(?l%@@' speci fication
the term"6-nmenbered heteroaryl ring" nmeans a
6- menbered aromatic ring including one or nore
Inithe presertapecificationi thelRpRgantherse hetetodfl] n@MMNan@ 6 nRembered
Pr ef.er.abl, E?ere are not nore than threée heteroatons
arpRaYic FiRg ARG ORs PRONtheieTpstems caddl ipderieadenthrsslenat from N, O
' in the rin Mor e
O FLORPLY Rt AEAALR e froclichirglqims o i) Byt More
prefsrably therd dre not mgre fhhr twe heteioanudiasotal RIth&¥ATN16re gﬁ%%rably
hILOUPS, riﬁi I, rimdyl, pyr,azinyl,ﬂg]yrida_zmyl n
?r il g?tdﬁ%/r_et %ere teroafein ja defahiathe Ang. diedemms includes, for example,
the & ik ' - QY o . a.dyl " as
b} BV DRKRIR pvBRind e g SR an
5-pyrimdyl. "Pyrazinyl" as used herein includes
2-pyrazinyl and 3-pyrazinyl. "Pyridazinyl" as used
“Pysdgl’ s usal hedein idelpdesiZgridiy) 3-?yﬁidyff aly Lipgaainy! -
w Triazinyl" as used herein includes
Pyrinidid? 8s wseddweraiy includss 2-wrinadl, §-plytimdd-sht iSaAimyby.
and. 4- and 5-(1,2,3-triazinyl). In the present
Pypreint’| asdispdhereteingludes 2-pyrazityl awf 2pgravmyh position on
‘Tthg Arl, aro ic.ring which is adjacent to the
yodazndy as usshbgrin mohydes Binykidazinyland 4rmatdaminnyl he

“ d of, for.mul 1), lh_the, t i ficati
TFRAREE 255 1RG0 declides 25 RIS 3o 606 Er(bAch-rgeiao and 4-
and 5-(1,2,3-triazinyl).

In the present specification the term “ortho” refers to a position on the Arl aromatic ring
which is adjacent to the position from which Arl links to the rest of the compound of

formula (I).

In the present specification the term “N-protecting group” means a functional group
which renders the N atom to which it is attached unreactive under the reaction conditions
to which the N-protected compound is subsequently exposed, except where said protected
N atom is also bonded to an H atom and except where such conditions are specifically
chosen to remove the N-protecting group. The choice of N-protecting group will depend
upon the subsequent reaction conditions and suitable N-protecting groups for given
situations will be known to the person skilled in the art. Further information on suitable
N-protecting groups, including methods for their addition and removal, is contained in the

well known text “Protective Groups in Organic Synthesis”, Theodora W. Greene and
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whi ch renders the N atomto which it is attached

unreactive under the reaction conditions to which the
woR@so¥Rct ed conmpound is subsequently exposed, PERUSIN4/032771

where said protected N atomis also bonded to an H

atom and except where such conditions are specifically

chosen to renove the N-protectzing group. The choi ce of

N-protecting group will depend upon the subsequent

reacti on conditions and suitable N-protecting groups

R T e R RS e Mo, L0, R Yk ok 650 samples of

Nprotasting eraups grchld@&arhaﬁmtd{si‘bfwuﬂggiw9§ -¢olon G/'h rem 1Ry is, for
addi.ti on val is containe n the we

e{a Ble, IE’?%?’Q Ehryg - @%w@npﬁhytf@mmd,egﬁnhldsmmyl (Troc) 2-
e (Y P OB Bora b [ R el e S metisioybenzy

Sons,

(MD@E @mwprmgctgrg)grpeps -FOORiewharehaRPisefop %Qirﬁ_@%' H9methyl, benzyl
e%saCP Wgﬁfrern Ris, for exanple
%EW Eyfanne erolqching BYAuPe FRo dYheran Reds, tfer @rampﬂ@ emdulyyl t-butyl,

auyTr[qum&hykﬂymggﬂgszégﬁég@géi&&l ﬂ%&ﬁégp BI@HZ%/fl c§ kybenzyl,
1ahq:r§f@n9thﬂ @dnph@ygncth]ds(mtm Bu&ul\ﬁbﬁﬁlﬁidé prétectidd groups —SO,-R,,

I pheny al kyl amne
r 0 ec‘f Shg Tﬁf‘ﬂﬁ@é the Pg%%zryg inhenyl orplhenyd sabstitused with from 1 to 5
subaithyﬂts ezichﬁﬁ&éﬂende’ﬁ'tl ¥élected from rﬁle}hyl t- butzyl methoxy and nitro. In some

&2 (trrrrethlsrly et hoxy] net
errondzloms émpblyhdn}daamlzgt N—pﬂit@hgg hdipk Mtlich are

trit | f
St%rieo %uéc%e? Igtﬁg égfg%ﬂg c%ﬁg{,olélfs ﬁ.n%fgr uxthe %ge)@gr?pgﬁgstrg@ mqleophlles (such
as begmnpmetadliereygenty) aRN@M Al Wskirbat éé'bff %é{

substituents each i ndependently se ec

Pf?te?fH;_%ﬁmuwelpngsle&MEmmq protecting SIWPS +Rs tl\’\l_alﬂtm‘tﬁRcliéﬁ Q‘or example
StRAC prot ecting
AT e P b E%ﬂzryésﬁ-eethoxybenzyl 24
dlmdhdxybfml dipbértméthyLdrariph@ 86ty M) B Lis ap egpeciall
g}e& phil es (such as organonet al ?Ir c feéeage y

Pfegu%‘ﬁ er9teﬁ'iHé?r$P%d Exanpl es of such preferred

Npr ot ecti ng groups include al kyl am ne protecting
Ingroe;%psq- Rc wherein is, for exanple, nethyl, t-butyl,

apreferred @ulfadimentofyiesrbsen) retheoty BORIGH 1

4- et hoxybenzyl , 2, 4- di met hoxybenzyl, di p%n%ylf/dr)r(gf%

MQSFP{erfT’TE n%illi?r@ﬂ‘hgnNT({jg rMbyﬂ@refeB&;ﬂyp(]lsm{ an especially

In a preferred embodiment of the present invention, Rx is H or methyl. Most preferably
Rx is H.

In a preferred embodiment of the present invention, Ry is H or methyl. Most preferably
Ryis H.

In a preferred embodiment of the present invention, each Rz group is independently H or
methyl, with the proviso that not more than 3 Rz groups may be methyl. Most preferably,
each Rz is H.
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preferred N-protecting group. In a preferred
enbodi nent of the present invention, Xis OH Cl-C4

w@bdosny727or More preferably, X is OH or Most prerf/Esmbi/g32771

Xis OH 1In a preferred enbodi mrent of the present
invention, Rx isH or nmethyl. Mst preferably Rx is H
In a preferred enbodi nent of tsh_e present invention, Ry
is Hor nethyl. Mst preferably Ry is H. In a
preferred enbodi nent of the present invention, each Rz
group.is_independently H or nmethyl, with the proviso

hpgrefsged gobedimeahothrpregentipeeniiag, %bi&@tﬁ? aﬂcyl/tﬁ%ntionally

: M ' .- 8- . ferred e i rent

PR EAN 01, 71 1B fbPend P LD S0 8.

allofithicof@dtibyalBdubstitited ectiM {3 orl3 fladring dﬂ&h%g@lﬂ-@i 8R5xy (optionally
i substituent selected from Cl-C4

SHPHER W b i oo i CoCAPYRIERKOLY. @1 lkylsulfonyl,

i - | i titute .
{E1CODR D o4l o 4900 RO BB bl
CGi-€¢ latkyl (apuiy)h?jlbcmmutlveél@@ﬂm ,Q?eﬁz lgflbgﬂi Rzlitoms Q(I%ZG} C%J@& 1Geébstituent

kvl / erera /, () -
sElewt HoBpCi AR apborayuetiied vith b2 @ vsegioms), cyano
BIB9S SAE 1,20
halogens ytomsy. doregmeleraptir, Rdyiy C1MO6 elkyt @ipeivadilyysub&ituied with 1, 2 or 3

MR Ry SrreitP oot apist 67 PR TorR L it teserabatgment include
] flsm}"ll, Isy-proatisd Bhaa ﬁ%ﬁtpl, ].3;3,3)-"tri§uF§rb%B¥)¥l%d§lt Apgﬁﬂuorobutyl.

Exanpl es of specific identities for in thr
enbodi nent include nmethyl, ethyl, iso-propyl,

8 el it e Pesapt ivention 36 S0P Alksestdeptimally
silisiaed withugDlot 9'heloBbn k&niGg- CB al kenyl (opti onal |y

substituted with 1, 'or 3 halogen atons). In a _
preferred enbodi nent of the present invention, R is

Incap’]';)g?eﬁé/dcéﬁ@(ldf%gm(o%%é Ig)rgsaénlt ynvention, R1 is C3-C6 cycloalkyl (optionally
substituted with 1, 2 or 3 halogen atoms and/or with 1 substituent selected from C1-C4
alkoxy and hydroxy) wherein one C-C bond within the cycloalkyl moiety is optionally
substituted by an O-C, S-C or C=C bond. More preferably, R1 is C3-C6 cycloalkyl
(optionally substituted with 1, 2 or 3 halogen atoms and/or with 1 substituent selected
from C1-C4 alkoxy and hydroxy) wherein one C-C bond within the cycloalkyl moiety is
optionally substituted by an O-C bond. More preferably, R1 is C3-C6 cycloalkyl wherein
one C-C bond within the cycloalkyl moiety is optionally substituted by an O-C bond.
Examples of specific identities for R1 within this embodiment include cyclopropyl,

cyclopentyl and tetrahydropyranyl (in particular tetrahydro-2H-pyran-4-yl).

In a preferred embodiment of the present invention, R1 is C3-C6 cycloalkyl (optionally
substituted with 1, 2 or 3 halogen atoms and/or with 1 substituent selected from C1-C4
alkoxy and hydroxy). More preferably, R1 is C3-C6 cycloalkyl. Examples of specific

identities for R1 within this embodiment include cyclopropyl and cyclopentyl.
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substituted wth 1, or 3 halogen atons and/or with 1

substituent selected from Cl-C4 al koxy and hydr oxy)
wok@sein’one C-C bond within the cycl oal kyl noP€&r/yS1084/032771

optionally substituted by an O C, S-C or C=C bond.

More preferably, R is C3-C6 cycloal kyl (optionally

substituted with 1, 2 or 3 hglogen atons and/or with 1

substituent selected from Cl-C4 al koxy and hydroxy)

wherei n one C C bond vvithi n t he cycl oal kyI noiety is

L I tut ed )
i) 8P SRR by I 0 R Sypatitionaty
subancte@ivtithi 1) 2tdre Ha e zatdﬁyd anam@hm i m&ﬁmeﬁﬂﬁéléc\fed from C1-C4

subst i t ut ed by C bond. Exanpl es of specific

alkoxygnd ﬁlwé@xybwhmemqer@ & hod avidnm thei qyslorlkyh sioietw is substituted

<0
by RESTE S CoYSirgnFishproftul T BUSCRRERSIY [irbigpeny
submiméd wemu afor BRldpes afnis dndie mltwnsubﬁmieﬁt @ec% from C1-C4
cycl oal k (optionally substituted with 1, or

alkgxy ggd hy asmswlaﬁamneﬁﬂbon itur melfé/ﬁloagml m@m is yubstituted

o G B X PSS RS e v

theRI:yC\lMalltyl mdidty $s mb‘stwmitedﬂ:ytam (3] btdﬁibﬁélcdxaﬂip%ﬂ a S}iédlﬁc identity for
odj nent of th

nt referred
Rlp%éé‘é‘rﬂ% ﬁ«lbeﬂw%ls tpirdliydropyrasy! pordiariay Fet{aékiﬁoo%ﬁwwn-‘l-yl)-
substituted with 1, or 3 hal ogen atons and/or with 1
substituent selected from Cl-C4 al koxy and hydroxy)
In wipeafetired emiodimentoufitie presdnit nviehvéorg Rl ie 14k T cpeibatkylaiks

(o;%fo%?@y 5@:} glqltﬁy Wﬁg 1% el(y@:ggr{):gpw @n%byvlltgbr;aqu?tltuent selected
fropnl 03104 Mk&E éﬁ‘ldt Wyddox 39 kvhdrdh@bRoerc E&SH@nﬁﬂ% 5]133/1]11101ety is

substituent” sel écted” from Cl1-C4 al koxy and gydr
optiprallyi subgietedbr ap 6h€, 5iG br G=Crendycl oaI kyl noiety is

substituted by an O-C bond. Mre preferably, R is

C3-C6 cycl oal kyl wherein one C-C bond within the

In 6 yedfaraédethbdminehtiofite srebst idvehssh, R1 1§ @4%%9&8&1@1@&3:1
exag&lre of asec:lflc:ldentltyfor hin th

(ondippally prbstitutes! W’éb 11621963‘ bplpgaraipme and/plaW!thdLﬂuastltuent selected
-yl). I n a preferred enbodi ment
fmhfé he pres}a}t | nvelY i on, is C4-C7 cycl oal kyl al kyl
(optionally substituted wt h 1, or 3 hal ogen atoms
and/or with 1 substituent selected |
In a preferred embodiment of the present invention, R1 is C4-C7 cycloalkylalkyl
(optionally substituted with 1, 2 or 3 halogen atoms and/or with 1 substituent selected
from C1-C4 alkoxy and hydroxy) wherein one C-C bond within the cycloalkyl moiety is

substituted by an O-C, S-C or C=C bond.

In a preferred embodiment of the present invention, R1 is CHpAr2 wherein Ar2 is as
defined above. More preferably, R1 is CHyAr2 wherein Ar2 is a phenyl ring or a pyridyl
(preferably 2-pyridyl) ring each of which may be substituted with 1, 2 or 3 substituents
each independently selected from C1-C4 alkyl (optionally substituted with 1, 2 or 3
halogen atoms), C1-C4 alkoxy (optionally substituted with 1, 2 or 3 halogen atoms), C1-
C4 alkylthio (optionally substituted with 1, 2 or 3 halogen atoms), halo and hydroxy.
More preferably, R1 is CHpAr2 wherein Ar2 is a phenyl ring optionally substituted in the
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from Cl-C4 al koxy and hydroxy) wherein one C C bond

within the cycloal kyl noiety is optionally substituted
Wh0080417LC, S-C or C=C bond. In a preferred enmpodusmnt/032771

of the present invention, R is C4-C7 cycl oal kyl al kyl

"(optionally substituted with 1, or 3 hal ogen atons

and/or with 1 substituent sejected from Cl-C4 al koxy

and hydroxy). In a preferred enbodi nent of the present

invention, Rl is C4-C7 cycl oal kyl al kyl (optionally

b el s P LA SR A i
A O SR 2 GUERSEN BBty

selectﬁbﬂonn@l' Géfalk}ﬂe{opmcemﬁyn subsaieed with,1RR or § hategeebtoms), C1-C4
ok (GredRall g v o Ao kg giamis) bplang hybroxy: Examples
of ebific! 1§éﬂt1)tle§ KRR £ RRirOhi UM OB é&?}t ?é;ﬁﬁ?g:yect fg)g a%%l&f

, or 3 substituents each Independe
me@ox@phenymhethght i onal | y substituted with 1, or 3
hal ogen atons), Cl-C4 al koxy (optionally substituted
with 1, or 3 halogen atons), C- C4 alkylthio

In érf&alaérﬂl ! r -
{ i vmibrrys gt ety ol T RRTSE )

mealbswérlwemamlgn@g;tea@ingf Which umxbstutute@dn ithe dzrekolpssumrmmh a

sut nu%ﬁﬂ J\%ﬁ g‘Feélr}‘ﬁ %21'%% C%yz)ﬂo% opa ﬂ'%s%tﬂf Vﬁ]gf ;i ot ?Eangen

atoﬁlshiﬂll Cutatdxvi(bftichaly subsHtBed withand or g%ﬁfbgen atoms? C1-C4
i ndependent |y selected from Cl-C4 al kyl (optionally

akxhlﬁgt(mtmnéay wihstituted withd, Bar é@el@gam @m)s) Q-@@Ch-l(]émﬂyyl)

PSRRI o B DGRET 5 g vy

eacRlof wittidh ovrAdéubsttba is@tionaie hﬂ?—@ulﬁﬂﬁ@tﬁﬁdi (®hdty b rﬁ@% présent)
e

th henyl ) met hyl . | d enbodi nent
with e BF §SURRS AR Sl RpIenIE eloge Ry bledpnor 1 4Galkgh

¢
(opgagagtﬁ)l'gt&g%tﬁgteh ¥ g&%)ér(ljt %ﬁdl&%ﬂ a?clﬂg%} &1 t(;\ﬁ] hikByd {optionally

substituted with 1, 2 or 3 halogen atoms) carboxy, nitro, hydroxy, cyano, -NRR, -
CONRR, SO2NRR and SO2R; and each of which is (in addition to ortho substitution)

optionally further substituted with 1 or 2 substituents each independently selected from
C1-C4 alkyl (optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy
(optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkylthio (optionally
substituted with 1, 2 or 3 halogen atoms), -CO-O(C1-C4 alkyl), cyano, -NRR, -CONRR,
halo and hydroxy. More preferably, Arl is a phenyl ring or a pyridyl (preferably 2-
pyridyl) ring each of which is substituted and optionally further substituted in the manner

described in the preceding sentence. More preferably, Arl is a group of the formula (a):
R3
R2 N R4
A/ R5
(@)

wherein,
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substituent selected from Cl-C4 al kyl (optionally
substituted with 1, or 3 halogen atons), Cl-C4 al koxy

w@ opsioonat | y substituted with 1, or 3 hal ogen BEDOS3004/032771

Cl-C4 alkylthio (optionally substituted with 1, or 3
hal ogen atons), -CO Q(Cl-C4 al kyl), cyano, -NRR
- CONRR, hal o, hydroxy, pyr|dyl t hi ophenyl , phenyl,
benzyl and phenoxy, each of mhlch ortho substituents
is optionally ring-substituted (where aring is

with 1, or 3 substituents each independently

¥ ifc?rt § (rsrberibl O GRA): s €1 -6 Rjy! (o@ppnabam e il 1, 20r 3

TR PRty ALtk lopoP Ry BB ity 1, 2y Lot Soms, c1-

Canlyklio (opﬁasrm,llyhuﬁstmd mtjaaln a.0r 38R gen afdl¥Rhald lh?df#it? pyridyl,
ch of in addition to ortho substltutlon
Vii!}niy @Pﬂ@?ﬁ@%@ﬁtﬁﬂﬁéé‘e‘m £1PT B ypstpuents each mdependently

E% 1 p?xltal%) ﬁ@lﬁ‘f(;'l g’&%gg{f pﬂ%gﬁn’ %ﬁlsﬁt‘(‘ﬁe%q%{t% 13 o%rcﬁhalo gen atoms),
@t@hﬁﬂ alko®y (aptkcmayly (coltiteedivits 15208 B ihbisigesl atohish) ok phefioxy

CaBenad e o zor s ky%tagip%isoﬁ%'}soﬁa@@casmﬂ C1-C4
ﬁkﬁﬂ)(bﬁtmrﬁld?@@bsﬂhﬂ%wﬂh@% 3 h Qn ?t'&ﬁmsz,yr | g%,)éikow "(Sptionally

preferab I's a phény rln
S(ubﬁtﬁfl@dabﬂyl 22r orpyhaldgdn) atwms)gCéfilfhalbylthm l(«qi‘uomslly substltuted with 1,

R i T AT
MorS efebdty, Aﬁrlhs ) %r(ﬁlpgff%@fo%ufar(% @H@r % ylg %6’ E%Fgél -C4 alkyl

(a) wherein, - (prefera

(enu@mllalswystmet@@ Wiithrla P oy 3flitesing atoms), G -C4 alkoxyr(oftionally

sjﬁg%’cﬁg@H W ?’Ogﬁh% lé%ng?alé?lﬁ%syhaglfo 8} Ilz)l%g%la{c%g; qﬁf u‘i)stltuted with 1, 2

drapliopinelatom9URS tid HURads M RB 1s;1H 0P F; gndRb %Hrbr ALBTRY
hal o, hydroxy, pyrid t hi ophenyl , phenyl (opti ona(l)ﬁ
DICISEADTY, T dS ABERD Of ﬂmfognglatﬂ@)twlmmm 2 is6R6; R2Ts C1-C4 alkeyl

(bﬂﬁcﬁﬁﬁg}qwﬁed with 1, 2 or 3 fluorine atoms), C1-C4 alkoxy (optionally
substituted with 1, 2 or 3 fluorine atoms) or phenyl (optionally substituted with 1, 2 or 3
fluorine atoms); R3 is H; R4 is H; R5 is H or F; and R6 is H. Examples of specific

identities for Arl include 2-methoxy-phenyl, 2-ethoxy-phenyl, 2-trifluoromethoxy-
phenyl, 2-phenyl-phenyl, 2-(3-fluoro-phenyl)-phenyl, 2-chloro-phenyl, 2-methoxy-5-
fluoro-phenyl, 2-chloro-6-fluoro-phenyl and 2-phenyl-5-fluoro-phenyl.

It will be appreciated that a compound of formula (I) above will possess at least two
asymmetric carbon atoms. In the present specification, where a structural formula does
not specify the stereochemistry at one or more chiral centres, it encompasses all possible
stereoisomers and all possible mixtures of stereoisomers (including, but not limited to,
racemic mixtures), which may result from stereoisomerism at each of the one or more

chiral centers.

Thus, compounds defined by formula (I) above include each of the individual

stereoisomers



sel ected from hal ogen, Cl1-C4 al kyl (optionally

substituted with 1, or 3 halogen atons), or Cl-C4
wa@bkdsny72(mopti onal |y substituted with 1, or 3 hetDY82004/032771

atons)) or phenoxy (optionally substituted with 1, or

3 halogen atons);R3 is HR4A is HHR5 is H Cl1-C4 al kyl

(optionally substituted with 1, or 3 hal ogen atons),

Cl-C4 al koxy (optionally substituted with 1, or 3

hal ogen atons), Cl-C4 alkylthio (optionally

substituted wth 1, or 3 hal ogen atons), halo or

hydroxy; and R6 (if 5 is H or ha'?’b\(,pﬁéf erably

H . Mre pref rably, ﬁﬁ,l a group of g{rrula (a)

wherein, Ais -4 dfxyl 6o

substituted Watryl, of 3 flR[lloriRé ons) ClRM al koxy
(optionally i tut dﬁ\g&thl fI e atons),
hal o or pheny oFtNon Ly subst t “1, or 3
fluorine at oE? RHis M R4 is R5H| s B%r F; and

R6 is Hor halo. Mre preferably, Al is a group of

the forrmula (a) wherR®x ris CR6; R2 i RxCl- CAral kyl
(optionally substltugfrf T\ 1, or 3 fluqripe atons),
Cl- 4 al koxy bstit d v or 3
fluorine atoRe p'ny H1opt i ol ed with
1, or 3 fluaoLineflato R3is H R4 i R5 is Hor
F, and R6 is 5Zof speﬁm\i Rzes for

2- trlfluoronethoxyphenyl 2- @nyl phenyl ,
aﬁd 513 ésib(i’é i Yheksdt Y all%téf%ﬁl&fnqérg Q.\?(F}ﬁllxtmes thereqf are

hoxy-5- fl uoro- pheny or o- uoro-phen
cgmgmgla’pﬂdehyythe preféniamentibe preferred embbﬂmiﬁtsanﬂﬁ&@ bl@dnﬁdmencally

5 o] BlrBe R eHeH Rt rermaigh o GG L A visd Horess Bipiem
“SRAGbheSA Iy Pire’ "Vi‘éfe!'rsetoaansetn'éﬂl%rﬂéﬁé e)icc%s'Wﬂu@h %Oﬁéatgﬂ%an 90%,

speci fy thé stereochem stry at one or nore
prsénehlE greatar thancitpansreprefetabpogsatot than 08V disasethareimrtile term

« 0ssi. bl m xi ures, of ,.stereoi soners l.udi n but
QttoPRRen S e R o iRl Resie Sxgee IYhifhy prsaer fhan 90%

piefeibl$ edad HISmT%, %ﬁbl%g)rﬁﬁf‘abl}péreitgﬁthgﬁ 999 nore chiral
centers. Thus, conpounds defi'néd by fornula (1) above

10 i ncl ude each of the individual
In a preferred embodiment of the present invention, there is provided a compound of
formula (IT)

any
15 wherein, X, Rx, Ry, Rz, R1 and Arl are as defined for formula (I) above; or a

pharmaceutically acceptable salt thereof. Preferably said compound of formula (II) is both

enantiomerically pure and diastereomerically pure.



10

15

20

25

stereoi somers-12- Ar, X. RRZy L Rz- Rl Rz- Rz Rz' H
Rz -Ar, RZ Ry Rz- RL Rz- Rz RH Rz and all possible
worRoosisr32 t hereof . While all stereoi sonmers andpPei/K$2006632771
thereof, are contenplated by the present invention,
preferred enbodi nents include enantionerically and
di astereonerically pure conpgﬁgds of formula |I. As
used herein the term"enantiomerically pure" refers to
an enantionmeric excess which is greater than 90%
preferably greater than 95% nore preferably greater
Int 3prsfengg,crapodiyeent ié thsipreseneinyertion; tHicesis oF 4 eaahpapnd of
& {ﬁ{aﬂffers to a diastereoneric excess which is
greater’ than 90% preferably greater than 95% nore
preferably greater than 99% In gApreferred enbodi nment
of the present invention, theregis provided a conpound
of formila (11) p., KV RL{) X

R1

Iz

ey
wherein, X, R1 and Arl are as defined for formula (I) above; or a pharmaceutically

acceptable salt thereof.

In a preferred embodiment of the present invention, there is provided a compound of
formula (III) wherein

X 1s OH or NHp;

R1 is C1-C6 alkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with 1
substituent selected from C1-C4 alkylthio (optionally substituted with 1, 2 or 3 fluorine
atoms), C1-C4 alkoxy (optionally substituted with 1, 2 or 3 fluorine atoms), C3-C6
cycloalkoxy, C1-C4 alkylsulfonyl, cyano, -CO-O(C1-C2 alkyl), -O-CO-(C1-C2 alkyl)
and hydroxy); C3-C6 cycloalkyl (optionally substituted with 1, 2 or 3 halogen atoms
and/or with 1 substituent selected from C1-C4 alkoxy and hydroxy) wherein one C-C
bond within the cycloalkyl moiety is optionally substituted by an O-C, S-C or C=C bond;
or CHpAr2 wherein Ar2 is a phenyl ring or a pyridyl (preferably 2-pyridyl) ring each of
which may be substituted with 1, 2 or 3 substituents each independently selected from
C1-C4 alkyl (optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy
(optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkylthio (optionally
substituted with 1, 2 or 3 halogen atoms), halo and hydroxy; and

Arl 1s a phenyl ring or a 5- or 6-membered heteroaryl ring; each of which is substituted in
the ortho position with a substituent selected from C1-C4 alkyl (optionally substituted
with 1, 2 or 3 halogen atoms), C1-C4 alkoxy (optionally substituted with 1, 2 or 3
halogen atoms), C1-C4 alkylthio (optionally substituted with 1, 2 or 3 halogen atoms), -
CO-O(C1-C4 alkyl), cyano, -NRR, -CONRR, halo, hydroxy, pyridyl, thiophenyl, phenyl,
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wherein, X, Rx, Ry, Rz, R and Arl are as defined for
formula (I) above; or a pharmaceutically acceptable

wa@ados/osnzer eof . Preferably said conpound of formal/asiobd/932771

is both enantionerically pure and diastereonerically
pure.-13- In a preferred enbodi nent of the present
i nvention, there is provided ﬂlcorrpound of formula
(rer) (IE) wherein, X, R and Arl are as defined for
formula (1) above; or a pharnmaceutically acceptable

saIL reof. In a pregerred enbodi nent of the present
HYLAR] BRiFnoxnepeh PEWBICH v thedubs t%%mmtlenal}ymmwsututed

R T M

halogén C1vr4 hiky! @phishallysbstitsederitiet], X dSICBThﬂégéﬁAatoms), C1-C4 alkoxy
or

(it riubab e e, oS Fiossn wpek swaorss mim doriraeerano,-

b
T, AR A s o
sﬁisﬂﬁﬁhbnﬂﬂﬂldﬁﬁlﬂj’ Qithkr sib3tifeedcwith Q@ BYsubtRRL té’%hliﬂ%epindenﬂy

substituted with 1, or 3 hal ogen atons and/or wt

seleptedt fremdni-C4 alked {andionplbysubstiGtedariioy2 endl hitpgeroatyins), C1-C4

oIR0FY CREp RIS RS BRANAM by & Beferiadiyy CePiBihio foptonatty

subktittited witiet & or Fhdogén @oPELATO-O(CILC rau@ﬂ)owar@;élm -CONRR,
refer ny 2-pyridyl) ring each of whi
h@& gad hydipwt) chmiammacsptically;psesiahie salkthereef
i ndependently selected from Cl-C4 al kyl (optionally
substituted with 1, or 3 hal ogen atons), Cl-C4 al koxy
In(zprefenred letnbodiniestt of tHegaessht invdntiod| thérdis pe@kadedd ¥HBpound of
C4E%Jkylth|o (optionally substituted with 1, or 3
atons), hal o and hydroxy; and Arl is a phenyl
ring or a 5- or 6-menbered heterparyl ring; each of
which is substituted in

R2 Y l R4
\A R5
X
O
[ R1
N
H
av)
wherein,
X is OH or NHp;

R1 is C1-C6 alkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with 1
substituent selected from C1-C4 alkoxy (optionally substituted with 1, 2 or 3 fluorine
atoms), cyano, and hydroxy); C3-C6 cycloalkyl (optionally substituted with 1, 2 or 3
halogen atoms and/or with 1 substituent selected from C1-C4 alkoxy and hydroxy)
wherein one C-C bond within the cycloalkyl moiety is optionally substituted by an O-C
bond; or CHAr2 wherein Ar2 is a phenyl ring optionally substituted with 1, 2 or 3

substituents each independently selected from C1-C4 alkyl (optionally substituted with 1,
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the ortho position with a substituent selected from
Cl-&A4 al kyl (optionally substituted with 1, or 3

whalosgenTat ons), Cl-C4 al koxy (optionally subseCT/usmd4/032771

with 1, or 3 halogen atons), Cl-C4 alkylthio
(optionally substituted wwth 1, or 3 hal ogen atons),
CO QCl-4 al kyl), cyano, Rg%s - CONRR, hal o, hydroxy,
pyridyl, thiophenyl, phenyl 4- benzyl and phenoxy,
each of which ortho substituents is optionally
ring-substituted (where a ring is present) with 1, or

2pr3hiagenatares, € hdH alkerapentienally,subsiteted sdthf I @ror 3 halogen

PRl Bl ol DS HA A by o s

hydosyj tuted with 1, or 3 hal ogen atons), carboxy,
njtro, hydroxy, cyano, - NRR -CONRR, and and each of
Am.l%ﬁr CR6 (prsteraly GRSY: R ik 1464 afiad entionallp mybstituted with 1, 2 or 3

g T A ——

(ﬂl d&lyjlﬂﬁ@ (Iipltlonailyl subsmﬂasddl Wit &0 o 3 hhl&gen‘litoxﬁs)hﬁélg,g%roxy, pyridyl,
ti onaII substituted with

t Cl- k
T L R AT R

>SS ot B Oy AR RRT PRI vk g o ghalpvhn toms)

opﬁ:]ﬁ%ﬂikwty (co@hblyalhzmbsﬂtah:ﬂ@w&ﬁl 2 dri3ehiabeden akding) or phenoxy

i SR S e st (RO en TR
all@?(o?hanalf&réﬂbgtitu& vhﬁl £ ﬁgjl og(lé%én ARy QTSZI]Y! Mkoxy q%)pgonally

substituted , at o
sehsbbted wihd, 2 et éha]egeﬂ awms)f;EIGZM alkiyttkip (()p@dsnaﬂiyahbsyltuted with 1,
an

23 ol Sl on Bt s60 B Er 3D S § pgaceuticaly

addebfablk, saRFthe'%lem ogen atons and/or with 1 substituent
sel ected from C1l-C4 al koxy and hydroxy)

In a preferred embodiment of the present invention, there is provided a compound of
formula (V)

R2
R5
X
O
[ R1
N
H
V)
wherein,
X is OH or NHj;

R1is C1-C6 alkyl (optionally substituted with 1, 2 or 3 fluorine atoms), C3-C6 cycloalkyl
wherein one C-C bond within the cycloalkyl moiety is optionally substituted by an O-C
bond or CHpAr2 wherein A2 is a phenyl ring optionally substituted with 1 or 2

substituents each independently selected from C1-C4 alkyl (optionally substituted with 1,
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wherein one C-C bond within the cycloal kyl noiety is
optionally substituted by an O C bond; or wherein Ar2
w0 g008/0pienyl ring optionally substituted w th BCT/BST04/®2771
substituents each independently selected fromCl-C4
al kyl (optionally substituted with 1,-15- 2 or 3
hal ogen atons), Cl-C4 al koxyjd-optionally substituted
with 1, or 3 halogen atons), CL-C4 alkylthio
(optionally substituted with 1, or 3 hal ogen atons),

h d hyd X ' . f b L R2
2 612 RISk g Cl i kel o it PR s 7 O b
atd}As)ORAN aAd RYEbxy;Cl- C4 al koxy (optionally substituted
with 1, or 3 ha o?en atoms), - C4 alkylthio

R isili-ohalky) (aptiosallyt sbstitutpidivith 1, 2oer Bilhernspsoms), 61sG4 alkoxy

(oRfhpdpy HFLy i 25 s ShONACHBREL pr BRER pptiohiily MiBsritica
witih depaBigindrine BSahOEARURS [OMoh @t 86£ Pharfabe&dicallK Méceptable salt

(optionally substituted wwth 1, or 3 hal ogen atons),
thegeofC1- C4 al koxy (optionally substituted with 1, or 3
hal ogen atons)) or phenoxy (optionally substituted
with 1, or 3 halogen atons); R3is H R4 is H R5is
In B préférréderbédimeangitthop@bdny irbtehtidh, tthiére 6 potided a compdund of
hal ogen atons), Cl1-C4 al koxy (optionally substituted
fowl‘tlﬁ%‘f[l,) or 3 hal ogen atons), Cl-C4 al kylthio
(optionally substituted w 1, 2 or 3 hal ogen atons),
hal o or hydroxy; and R6 (1T } B ) is H or a
phar maceutical ly acceptabl e s§ ereof. In a
i %venti on, there
i's provided a conpound of florgul a ( R2 (V) wherein,
Xis OHor NH; R is@l-¢e<al kyl (optionally
substituted with 1, Er 3Yfl udRine atoms), C3-C6

cycl oal kyl

=z

(VD

wherein,

R1 is C1-C6 alkyl (optionally substituted with 1, 2 or 3 fluorine atoms) or C3-C6
cycloalkyl wherein one C-C bond within the cycloalkyl moiety is optionally substituted
by an O-C bond;

R2 is C1-C4 alkyl (optionally substituted with 1, 2 or 3 fluorine atoms), C1-C4 alkoxy
(optionally substituted with 1, 2 or 3 fluorine atoms) or phenyl (optionally substituted
with 1, 2 or 3 fluorine atoms); and R5 is H or F; or a pharmaceutically acceptable salt

thereof.

Specific embodiments of the present invention include the compounds
1-[1,1’-biphenyl]-2-yl-2-morpholin-2-ylpropan-2-ol,
1-[5-fluoro-2-(methyloxy)phenyl]-2-morpholin-2-ylbutan-2-ol,
2-morpholin-2-yl-1-{2-[(trifluoromethyl)oxy]phenyl } butan-2-ol,
1-[1,1’-biphenyl]}-2-yl-2-morpholin-2-ylbutan-2-ol,
1-[5-fluoro-2-(methyloxy)phenyl]-3-methyl-2-morpholin-2-ylbutan-2-ol,
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wherein one C-C bond within the cycloal kyl noiety is

optionally substituted by an O C bond or Ar2 wherein
w@e@sig7222 phenyl ring optionally substituted waTusd2004/032771

2 substituents each independently selected fromCl-C4

al kyl (optionally substituted with 1,-16- 2 or 3

hal ogen atons), Cl-C4 al koxy E{Pptl onal |y substituted

with 1, or 3 hal ogen atons), halo and hydroxy; 2 is

Cl-C4 al kyl (optionally substituted with 1, or 3

fl t Cl- C4_al kox optionally substituted
3\/?}1? YIIP ?@?mgﬂwiq}a)nhqular@m ﬁelgn%méhwn{zom i onal | y

1 REk oty ot 2 hendla oAl BorRk by, AN, 55 17 "
3+methylp2-afc&phcﬂﬂl—?sgbd)d{ZR[QIﬁﬂlmgoz%?Byfdgﬁliﬁgﬁt.%llb‘)le?t i ?n,
1 Gitentl S el LA R boBpRr UM Glubs | ¢ ut bd
ool S o150 0512 G R L A
14 pifluoralt(methybety)phengt]- @memyl-@rﬁoﬂphnhin-zl%a pexfstla@& - 614

uori ne
150 by oS S e bl Y hsisni ok ed wi th 3 or
43ndthyl . hﬁﬁplﬁﬂi%@%ll PI{ZBHEHUIIOA&?U %@ﬁ}#ﬂéﬁﬁﬁg%ﬂaﬁ tzyched

vvlth fluorine at ons
14har h@élémflﬂ-@abﬂ+4y‘mat110’é@tm¢nipho]$m2tylpm%l Speci f | c
1-§Ef?ﬁ§roﬁgt %1p%enle %—}% -mer:](hyl Ventho?m—i -y plth%g-Zt (.ble

1chélbpémﬁmebﬂo-ZL(mbmgmg ;mla 15|J1 rﬁoﬁbhemﬁ%netg

| - [5f|uor02(rret yoxy]) en 2- nor phol i
l-cyclgpentyl-2rig- -(atlylpxy)phenyl -morphohn—2—ylethanol

-cifé"ioééntt&’l'- f-lr}b%r?o'ﬁt-i‘% -%&ﬁy[{t%%%gyoln}ie%}tll%g@fi)lg)eln’yl} ethanol,

2-[1,1’-biphenyl]-2-yl-1-cyclopentyl-1-morpholin-2-ylethanol,

yI’but an

1-cyclopentyl-2-(4-fluoro[1,1°-biphenyl]-2-y1)-1-morpholin-2-ylethanol,
2-[5-fluoro-2-(methyloxy)phenyl]-1-morpholin-2-yl-1 -tetrahydro-2H-pyran-4-ylethanol,
1-morpholin-2-yl-1-tetrahydro-2H-pyran-4-yl-2- {2-[(trifluoromethyl)oxy]
phenyl}ethanol,
2-[1,1°-biphenyl]-2-yl-1-morpholin-2-yl-1-tetrahydro-2H-pyran-4-ylethanol,
2-(3'-fluoro-biphenyl-2-yl)-1-morpholin-2-yl-1-(tetrahydro-pyran-4-y1)-ethanol,
5,5,5-trifluoro-1-(5-fluoro-2-methoxy-phenyl)-2-morpholin-2-yl-pentan-2-ol,
5,5,5-trifluoro-2-morpholin-2-yl-1-(2-trifluoromethoxy-phenyl)-pentan-2-ol,
1-[1,1’-biphenyl]-2-y1-5,5,5-trifluoro-2-morpholin-2-ylpentan-2-ol,
6,6,6-trifluoro-1-[5-fluoro-2-(methyloxy)phenyl]-2-morphol-2-ylhexan-2-ol,
1-[1,1°-biphenyl]-2-y1-6,6,6-trifluoro-2-morpholin-2-ylJhexan-2-ol,
1-cyclopropyl-2-[-2-(methyloxy)phenyl]-1-morpholin-2-ylethanol,
1-cyclopropyl-2-[-2-(ethyloxy)phenyl]-1-morpholin-2-ylethanol,
2-[1,1’-biphenyl]-2-yl-1-cyclopropyl-1-morpholin-2-ylethanol,
1,3-bis-(2-methoxy-phenyl)-2-morpholin-2-yl-propan-2-ol,
1-(2-methoxy-benzyl)-2-(2-methoxy-phenyl)-1-morpholin-2-yl-ethylamine,
2-morpholin-2-yl-1,3-diphenyl-propan-2-ol,
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[-[I,I"-Dbiphenyl]-2-yl-2-nor r holin-2-yl butan-2-ol,
| -[5-fluoro-2-(nethyl oxy) phenyl]-3-net hyl - 2- nor phol i n-

wQ2005bu2an- 2- ol , - 17- 3- net hyl - PCT/US2004/032771

-[ (2- met hyl oxy) phenyl ] - 2- nor phol i n- 2-yl but an- 2-ol ,

| -[ (2-ethyl oxy)phenyl]-3-nethyl -2-no

hol i n- 2-yl but an-2-ol, 3-nethyl -2-norpholin-2-yl -
-{2-[(trifluoromethyl)oxy] but Ff: 2- ol ,

| -[1,r-biphenyl]-2-yl-3-nethyl-2-norpholin-2-yl butan-2
-ol,

1-Z-methaxyrpifenyl)-2-oyphelipi2} vishexn)-23lnet hyl - 2- nor phol i n-

- t,any 2-.0l
?‘-"?Aéf#?hl?é’}"i2@%%1’%%‘8%&%%‘8%y| ] - 4- et hyl - 2- nor phol i n-
2{3-kchleed6ahrozo-henyl)-4-methyl-2- -2-
| -(fZI}I(Qet hyl ox§ p?]neyr? I ]11164_ynet.r|§]1§fp_h 81-Hrlrgr%r$oelnli[arl11-229§/?nr§1ent an
14 -5h19r%p%@b'ﬁ -methyb2pmotplelin 2 vlipefant2«ok | uor onet hyl )

nhe -pent an- 2-.0l -
&%Iﬁg%ﬁl&ggﬁ%?ﬁﬁ? ﬁ%}fgt TR hol i n- 2-yI pent an- 2-0l
| -(4-fluoro[l, r-biphenyl]-2-yl)-4-methyl-2-raorpholin-

2-yl pent an-2- ol , . _ o
Yhegampopeds of the presert inngion areninhibitbrs:of potepinephrine reuptake,

PGP A el RBiuslthe ARt A5 permin BN FRtmpmtersin
thiaayreiptic tleflyhityition 91 the respective transporter leads to a rise in the

-nmorphal i n-2-yl -2-{2-[(trifl uyoronethyl)oxy] phenyl}

Gon 191:. of at neurgfrangapijgriwithiy the sypgpii tGampounds of formula (I)
TEC e Bpenes o A Rhapls s ey sy a it g coonM
A theZnorbhERRAL trad L QRndd R oximi

- mof holliﬁn- 2-yl f:r -?{gt&fg%ydr o- 21I1-|- py?ﬂ%@%iﬁ%@?ﬁ%ﬁr?xmmy assay
deserifed Belaye. Mare preferred compounds of formula (I) and their pharmaceutically

agh%étﬁ? éﬁﬁ%ﬁgﬁbﬁyarzﬁ{] \/f\ah}(e! llc\igﬁ{ téﬁli ié(ﬁll\fl lgtu fprp %ror?etprllxygpmﬁg lransporter. Still
R P B i PG Ot B Bttty Shceprabte e

oxbibet a Bjyaluolegsytham Sdnl 2t tiettvaéhephrine transporter. Especially preferred
5,5,5-trifluoro-I|-(5-fluoro-2-nethoxy-phenyl)-2-no
compopdsofyfbrpda () and their, pharmaceutically acceptable salts exhibit a Kj value
55, 5-trifluoro-2-npofholin-2-yl-1-(2-trifluoronethoxy-
lffﬁqéhayq 30nd4 a the norepinephrine transporter. Preferably, compounds of the present

invention selectively inhibit the norepinéphrine transporter relative to the serotonin and
dopamine transporters by a factor of at least five, more preferably by a factor of at least

ten using the scintillation proximity assays described below.

In addition, the compounds of the present invention are preferably acid stable.
Advantageously, they have a reduced interaction (both as substrate and inhibitor) with the
liver enzyme Cytochrome P450 (CYP2D6). That is to say, they preferably exhibit less
than 75% metabolism via the CYP2D6 pathway according to the CYP2D6 substrate assay
described below and they preferably exhibit an IC50 of >6pM according to the CYP2D6
inhibitor assay described below.
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| -[I,r-biphenyl]-2-yl-5,5 5-trifluoro-2-no
hf ol i n- 2-yl pent an- 2- ol ,

W@ 2350471201 f | uoro-1-[5-fl uor o- 2- (et hyl oxy) phenptT/u2003032771

f hol -2-y| hexan- 2- ol , _
[ -[I,I"-Dbiphenyl]-2-yl-6,6,6-trifluoro-2-no
hfoI|n2yI]hexan20I :
| -cycl opropyl -2-[ - 2- (rret hyl oxy% phenyl]-1-no
fhol i n-2-yl et hanol , ) '
- 2-(ethylo en -1 -
@ %«‘Cl ? rlglg ﬁ%}pglcéL qcn)\lllty,_té% gcpmnélm]ds of ghe.present mmvention are
iﬂd%ﬁ? CPBE ég%?@gLen eﬁyﬁgﬁg DR and/or peripheral nervous system, in
pélitloilllar; d&oydem)asspaﬁltea wath norepinephrine dysfunction in mammals, especially

2- yl ) -2-(2-met hoxy- phenyl)-1-no

hrlnér fﬁrg @Pfﬁly?naﬁii?iésceztsmiwéu - 2-yi -

, 3-di phenyl propan- 2-ol, -18- | -(2-nethoxy-phenyl)-2-no

hol i n- 2-yl - hexan- 2- ol , 2. nmor phol i nyl -
Theytepimemptephephrimedysfaritioh” as used hererlln 1|"efers toa rercllulctlon in the|: amount

t - 2-nmor phol i n
0% %Oééﬁlggélg{ng pegt{q%rﬁr?sﬁr%ttgp \?v?t%m the synaptlc cleft belovrl? that which v%r/ould be
I l ez

cdms{déredhtb Ok Ao RASDY d)esﬁh‘bﬁ@f"o@é 5B éa%BPQIP djw&%% @g?ﬁl%gmes

-ol and pharnmaceuti cal acc
Tb‘tﬁi‘b@ phiase Glisarders pss@smtﬂd witly nmtepmnp}mr& dysfiinbtibinsmahmals”
am ne _transporters

B TSRS P AT LA 1 o TS Shgramiv
néufottemeyR FLHIE thel s?faip’uc' ditt Bélb%ﬂa@h&ﬁ@oﬁﬁ%%ﬁh&%ed to be

transporter | eads a rise in the concentration
narpgd opdasirable derdhe masmaliantspecies er sy islrticheal oithfint the species, in

accep;ﬁ1 %ﬁe sa%%%(ﬁgerde‘?élrg and G rq}p g n&g%&g&l@ ymdu‘ie for

extahipite, GO0 Sfstent Corthiti s@%@ﬂ:ﬁ'ﬂ‘b@h tHeARSRPES RISt of an addictive
determi ned using the scintillation proXimty assay

dl%é%frqnééfﬂﬂrs‘érw Sywbpmepa@a@mtm@nt@mde:r(MMng depredsed mood,

eﬁr gﬁ‘l?e&a E%lét‘)/ﬁ]q&rd ?sl&i o%l %ﬁ%ﬁ : ?) !éoen uc’é and mixed
d1st01’oapca’mﬁ:dmdmﬂ ahd mﬂg rah%'ge-a&deia'tedﬂ@ﬁrﬁlﬂy Blendmesl dlsorder

I dth h ceutically
(501355 Mgt s iaaseh Hrahal arlcuion, alorzses om pratio B ieic
rhines) NRHoRRENERVELN Ep R A ASRATL &5 artdriBE TRt HisBI L 8&]559 due to

general medical conditions, attention-deficit hyperactivity disorder (ADHD) including the

predominantly inattentive type of ADHD and the predominantly hyperactive-impulsive
type of ADHD (and optionally by way of combination rherapy with one or more
stimulants such as methylphenidate, amphetamine and dextroamphetamine), bipolar
disorder, bulimia nervosa, chronic fatigue syndrome, chronic or acute stress, cognitive
disorders (discussed in more detail below but including delusions, dementias, amnestic
disorders, mild cognitive impairment (MCI), cognitive impairment associated with
schizophrenia (CIAS) and cognitive disorders not otherwise specified), communication
disorders (including stuttering, expressive language disorder, mixed receptive-expressive

language disorder, phonological disorder and communication disorder not otherwise

 specified), conduct disorder, cyclothymic disorder, dementia of the Alzheimers type

(DAT), depression (including adolescent depfession and minor depression), dysthymic
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conmpounds of fornula (1) and their pharmaceutically
acceptable salts exhibit a Kj value |l ess than 20nMat

w0 b@sngnrepi nephrine transporter. Preferably, cpoposzeds032771

of the present invention selectively inhibit the

nor epi nephrine transporter relative to the serotonin

and dopami ne transporters by g factor of at |east

five, nore preferably by a f&tor of at |east ten

using the scintillation proximty assays descri bed

bel ow. addition, the conpounds of the present . _
disaidentomionpledysragniation (ipclading emagional dyarpgalatioy essosiated with

i ' 9N fiboth as. trate. :
AR R R PERHEALY IROREE BRSNS RhRE R idhftective
dis6deR ) intekhdterit ,%xﬁl@si‘&@&isoﬂdﬁ%)lﬁmﬁfﬁlgﬁlbhﬁﬁ Sk PhiatdBaS

than 75% net abol i smvia the CYP2D6 pat hway accordi ng
disgrdersdmolyshpg sepaivetion diserdsn gonnession Bisardssipein disatderhey

| i . > ccording, t-0 the

nGEHRATRRR, B0, Dottt R TR B St prger ana
sérhetbforphiisorderaNO§), gaheralitet wikigty dibed6Q BpORMRHS dHfvabdiBotor

resent. invention are indicated for the treatnent of
SBEP@B%&@O&HS&VI‘?@‘*%HWWH& AEhetaticdpetrasign, lﬁmulsﬁwgntrol

i C . . e

O i Rk i el Aol T A b
pithotagisal gandilingj trghotilldmiarén andidudsecntd] disskdachdt bherwise

h ) [ ' .dysf tion" as used herein
gl Toieatr B BT A e A B I oS BB TR GRS no
indeMiRhER RAT ik &1 in%ﬁtﬁdeﬁceg,hﬁl iﬁ%ﬂéﬂ%ﬂ GisGlast t«ua lﬂﬁbﬁ@%fclﬁa&isorder,

whi ch woul d be considered to be normal or desrirable
lea@ﬁngadiqué]éﬁi@s(jn@dilg]ddvnhﬁpmedmbpa_mb]n hndhlahpadge slipeedees(such as
o BB BEa) B Rl e BB ort asgetisontr and
délicRphitatad radapett Rhguags IR6IRHE I@aﬂiiﬁé‘d_ﬁofd@fiﬁc{hhoalﬁ ﬁéitaﬁlgﬁsorder,

anmount. of nor epi nephri ne neurotransmtter t .
mathempti¢scdisorder, dbsengmpf Wirittemenpressionuand lémming disortier adt dtherwise

: L nable f th i speci es, ..or
spRG 8]0t ey SEME R e Bl ¥ Ronsa e adon aisorcen),
mbhia Otidedife Asslachea] eardpattic PanSHtHER UddRRiolYSHeuF tiledReducing
in mammal s include, for exanpie, nervous system
the Ssight phakess or ereragight paientss Qhsersiyecompiulsivertsapferannd related

sp@gﬂjﬁrﬁ td.is\ﬁ?ders, oppositional defiant disorder, pain including chronic pain,

neuropathic pain and antinociceptive pain, panic disorder, Parkinson’s disease (in
particular to improve dyskinesia, oscilations, balance, coordination, depression, and
motivation), peripheral neuropathy, personality change due to a general medical condition
(including labile type, disinhibited type, aggressive type, apathetic type, paranoid type,
combined type and unspecified type), pervasive developmental disorders (including
autistic disorder, Asperger’s disorder, Rett’s disordér, childhood disintegrative disorder,
and pervasive developmental disorder not otherwise specified), post-traumatic stress
disorder, premenstrual dysphoric disorder (i.e., premenstrual syndrome and late luteal
phase dysphoric disorder), psoriasis, psychoactive substance use disorders, a psychotic
disorder (including schizophrenia, schizoaffective and schizophreniform disorders),
seasonal affective disorder, a sleep disorder (such as narcolepsy and enuresis), social

phobia (including social anxiety disorder), a specific developmental disorder, selective
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di sorder and wi thdrawal syndrome, an adj ustnment
di sorder (i ncluding depressed nood, anxiety, m xed

w@eoosesR7and depressed nood, di sturbance of coPCiivs2004/032771

and m xed disturbance of conduct and npod), an _
age-associated | earning and nental disorder (including
Al zhei ner' s di sease), al cohol ?ddlctlon allergies (in
particular allergic rh|n|t|s) anor exi a nervosa,
apathy, asthma, an attention-deficit disorder (ADD)
due to general nedical condltlons attention-deficit

SELSHR &upmkﬁynlubg@ndsﬁRoAmm oyth eyruhrbmg (& ?awfrl]erein a patient who
L

IR e PRl Bl SRR AR B MBrioepaner

s@ﬁifh@ﬂ@l fespolﬁye)mxc afsofRie kA TodReticRan RS YitdHrc NS dtion and

nmore stinmulants such as nethyl pheni dat e, anphet am ne
Véﬁrdﬂ?délﬁmeafaarp”ﬁbq eprprands pf mpmseﬂﬁ lgmrdm argypartimilarly suitable for

r acut e
B 8N S B A PR SLID, B S5t
poeseniinizétttion med aldrb pgtidalatls Isﬁl%le £ R fré A entBTREMdthrenia.

di sorders, mld cognitive inpairment (M), cognitive
i mpai rment associated with schizophrenia (ClAS) and

THR Y& *o I\’éq et Iso%ﬁ&]{ E‘%Ise?erf' ulta{slé‘?(? 'tive failure,”

comruni cati o sord (rnc I'ng s
e@n@mnmefﬁbmng;u’é@mgﬂmm&rdéﬁmt ’Ifeagdtive 1mpa1rment ” “cognitive

7G5 " BE ShrHeEn 0 B QHh e 88 ChuG, e lgsgef one or more
c§§ﬁﬁ{fé ﬁﬁ%@nscﬂﬁ%‘géesé@s WEh kb éﬁ%lgﬁ%%‘f’é@a 1géds o riéd and used.

dénentia of fhe Al zhel rs type pression
Qoignitive dy@nqm 1aslué¢st cogejiive shamges assdciatedovith ageing (“age-associated

L HRP AR R L A Fmers f R AThsr PR s ReTigNe impairment is
nﬂﬁﬁ shiabale dﬁlett@ a ﬁ@*iﬁimkb? e Eht ) Bur { c %é{;ﬁy mCQsé&E 485 with a

ol ar di sorder, schizophreni a, ectl
g@"r efrthesmapdienl er néuropsychiettisl disirders.d Mare dem) co gmtlve deficits are

LR RRIR: GGG befosBIAT ot St Sirisigal Mool of et
Diortaérd Fourymirahie ki ReVision OIYI-BY sy 60 IASRHER Peychiatric

undi f ferenti at ed somat of orm di sorder, and Somato

Agposiptigay WN@EP%’“’QQPQ afd sithgr ampgstic ydmr@m (:béfeptuhgt)memory) or
ta
8 T SN ORI S5 e nin,

V1suospat1a]/v1suocontruct10na1 impairment, attentional deficits, disorientation, etc. These

)

more focal cognitive disorders also have a wide variety of causes, some of which are of

unknown etiology.

A delerium is characterized by a disturbance of consciousness with a reduced ability to
focus, sustain, or shift attention and a change in cognition that develops over a short
period of time. Delirium is very common, and occurs on average in about a fifth of
general hospital inpatients, and is even more common in nursing home patients and those
with terminal illnesses. The disorders included in the "Delirium" section of the DSM-IV-
TR™ are listed according to presumed etiology: Delirium Due to a General Medical
Condition, Substance-Induced Delirium (i.e., due to a drug of abuse, a medication, or

toxin exposure), Delirium Due to Multiple Etiologies, or Delirium Not Otherwise
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di sorders (including intermttent explosive disorder,
kl ept omani a, pyromani a, pathol ogi cal ganbli ng,

wa edoshe2ird | omani a and i npul se-control di sorderP@DUS2004/032771

ot herw se specified), incontinence (i.e. bedwetting,
stress incontinence, genuine stress incontinence, and
m xed i ncontinence), an inhalgfion disorder, an

i ntoxi cation disorder, learni?fg disabilities

(i ncl udi ng devel opnental speech and | anguage di sorders

(such as devel opnental articul ation disorder, _
SpesiBedbifihetetiplogy iy indstiexnainkigh gha disclsebbydBfisegtdil. ((2002) Deliriumi

RS SO SR P e ek 2 Pl
TentBesIs I ConSh b iaRbn WAt BF), gg&'hgzz ¥F @h@md)cﬁl?;f 2’5’, R3cond

di sorder not_ ot herw se specifi not or ski

Edition; AmesicusPoghiaticRudishingelcal &:Sgblgwnn@t-(i:oﬁ?ha%tgr 15, pp. 257-
' ' ] ' h . thic . .
2?%?1%’5%‘;1[%)% ey, Fotgel b B et inchiydg Biiark totignited to,

infietigh) withdratvebfomraleenel Ml dHibs, Radtt efttabblic eFRESAY Gauma of
conpul si ve disqorders and rel ated spectrum di sorders,

VIS SYRESoRRIP pglologias, ypesiad attampedeficienciescindgcritpethias, acute
j SIRIE ' j [ rceptive pain, panic
V%ieglcg){ %Ier , @g?aﬁ%?%lg 8?1)%&8%2@&% 2{7% ﬁl(r%galrgsart icular to
i mprove dyskinesia, oscilations, bal ance, _
cpordi.natiqn, .depression, and notivation), periphera
AflemenpiaisR corpur sondiiion.pspallynwith agore gradugjeetaripration of néemory
anlBst AR o ' i . i sinhibiit
BTN AT pIR S SR by S P Sovell o) B pfeere
Wﬁgﬂtﬁ ahalgty tty perfemdacivities cjfﬁhﬁxdlivme)cxlthpeg}y&&n%fﬂia may occur at any
| . tal  dj i ncluding autistic disorder,
o} ST 1ottt eTlapreocting G s tha o V! gehons over 65 years
oftligs iaA8l B0 PhbYPasU B bEBErsorR P 86 yé‘a?é ¥R, PRAERREE @ h1zheimers
di sorder not ‘ot herw se specified), post-traumatic
diggase ispattiasdaregommere oAl ziedimely's pognitive iﬂipain‘rﬂﬁfs and/or
[ . 8., - menstrual, syndrone and | ate. |l uteal phase _.
acpleafins iRl 85 PR YOG PRy ek i besliies
PaikigseH'SAESHRE; Tevdy traydiRhie dirsR TSy Hdd) Hidddid)! ; mil
a:chjszophr.eni a,ev?chi zoaf fective and ysch?zgopgérez{r:]’ﬁ{%/ﬁﬁ)s’ mild
cognyiye depaymeniE it asurasdenitivedisaiiagragenssaaiaddmpmory

. . . i.s), .soci al .
N .
tredenealtQbEn titho] SetsiREions,r ®8idr Hftafkmatory brain diseases; multiple

sclerosis; Down’s syndrome; Rett’s syndrome; progressive supranuclear palsy; frontal

=

lobe dementia syndromes; schizophrenia and related psychiatric disorders; antipsychotic
medications; traumatic brain injury (closed head injury), dementia pugilistica, and other
head traumas; normal-pressure hydrocephalus; surgery (including coronary artery by-pass
graft surgery) and anaesthesia, electroconvulsive shock therapy, and cancer and cancer

therapies.

The dementias are also listed in the "Dementia" section of the DSM-IV-TR™ according
to presumed etiology: Dementia of the Alzheimer's Type, Vascular Dementia, Dementia
Due to Other General Medical Conditions (e.g., human immunodeficiency virus [HIV]

disease, head trauma, Parkinson's disease, Huntington's disease), Substance-Induced
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serotonin reuptake inhibition (SSRI) "poop out”
syndronme (i.e., wherein a patient who fails to

woraiosngi2m a sati sfactory response to SSRI t here@lUsiD€032771

an initial period of satisfactory response), TIC

di sorders. (e.g., Tourette's Disease), tobacco

addi cti on and vascul ar dement% sa. The conpounds of the
present invention are particularly sui table for the
treat ment of attent| on deficit hyperactivity disorder,

PGS ERE P RRTSR G (i i AR affess AT RO
Dé@BitZ-OPHE RN@lti T@Etl&l@éﬂ& SIS 'Cﬁﬂ%&%e%pegﬂfleﬁ%f the

variously refe red to~as “cognitive fal
etml@gywsm rmnmtﬁ)f iAsi dasodgsed by Cagniahd @&nﬂlﬁflg.‘ﬁ{(RQOQ) Dementia, In

Wik RS B P heican P2 i bl %gygt};'@,c?{c”of(gonsumon-
LZ%Q&S PRfchainsy, Py iR, Q80N 51 ij; i %&Eﬁgm dRﬁl%ﬁgﬁmSﬁssychlamc |

which know edge’is acquire r'et ai ne
wing; fne Mumgm BxC., Rbhptee ks, ppg2T3-306 Tabkniges), exemplary

eﬁ%%p%ié’%lﬁé of bifkiPilaatie GRS Bobornb ervaiot mitddo

degagRativeudsdrada (OBt ah® subBedHica WG Y4r &ﬁ%‘r&& fhyelinoclastic
deliriumor denentia, but can also occur

digprdess,i traumatic wprditignsy umréastmfdlmcﬂm, hydfhcephalm rdisorders,
f tive
infJ S aRRY EM s R BRE S s oty FlanSBE Bttt amd i

psytigatbc dipoedars.c and Stati stical Manual of Ment al

D sorders, Fourth Edition, Text Revision
(DSM I'V- TR(t nm, 2000), American Psychi at r| c

t her e
d| sor dl ers fﬂe{ X%%%%%H%g%gﬂ%mO&%%ﬁd FRfdn %SW of gfher
si gmﬁmniz\acs:err@pmang ceghifi WD) paitstting The disblﬂﬁﬁs BE YA ¥ 6stic
fupcti.on, spatial / vi suocontructi ona
DiORReY SRHD o the s VDA TR T acslstel 5erdane s prosumestaiology:
AR&RHE DIV Eer TREAD (OGR4 'M?d %%gﬁo@, %‘:ﬂ? Tane ﬁ%@%uce%ersmtlng

variety of causes, some 0O (
Ampnéstit Bsordes, oreAmnestiv DisodhaNat Oteheied Spycifledli st ur bance

of consciousness with a reduced ability to focus,

sustain, or shift attention and a change in cognition

Cdghdve dRYRHANNotNBENAsSSRcified in the DSM-IV-TR™ covers presentations

that are characterized by cognitive dysfunction presumed to be due to either a general

medical condition or substance use that do not meet criteria for any of the disorders listed
elsewhere in the section of the DSM-IV-TR™ entitled “Delirium, Dementia, and

Amnestic and Other Cognitive Disorders.”

Dementia, ammestic disorders, and cognitive disorders NOS occur in patients with a wide
variety of other disorders including, but not limited to, Huntington's disease (chorea);
Pick's disease; spinocerebellar ataxias (types 1-11); corticobasalganglionic degeneration;
neuroacanthocytosis; dentatorubropallidoluysian atropy (DRPLA); systemic lupus
erythematosus; heavy metal intoxication; alcoholic dementia (Wernicke’s
encephalopathy); fetal alcohol syndrome; single or multiples strokes, including small

vessels (Binswanger’s dementia: subcortical arteriosclerotic encephalopathy) and large
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period of time. Deliriumis very conmon, and occurs on
average in about a fifth of general hospital

WO ppavsremt s, and is even nore conmon in nursi NRCTIONM®04/032771

patients and those with termnal illnesses. The

di sorders included in the "Deliriunt section of the
DSM I VIR (tmare listed accor_gh_ng to presuned
etiology: DeliriumDue to a General Medical Condition,

Subst ance-Induced Delirium(i.e., due to a drug of
osure), Delirium Due

‘faegyiﬁ?ﬁnﬁﬁﬁge _aiﬁi%i%tsli(ﬂggﬁi%)gQH%SCX%BEPI?%W%Mlﬁ:ebivthgnom;premature
SFESH S LB B BT Moo

Bilteresdon Spaty\iiseasanWiRom'd diseaseFpisst-infEbitoudredqietae.g., tuberculosis,
(Pﬁs%chi alg‘{i c Il;’ubl L shing Text bg&k of i )

Ve EnpepLalitSnbasterial g i Supdural hemmatemay supcorticaliflementia;
ARzt 1¥kdB HiscadBC gﬁmnt.' 0 ﬁfﬁ% i ghL -
Publ i shi ng, Ilﬁg. , %Ig [ ngt%tﬁi,as%énsé ap{ g@!%g’, Q%S%a?parem’ and
spplrilis.272, Tabl e 15-4), exenplary etiol ogi cal bases of
deliriuminclude, but are not Iimted to, infection,

wi t hdrawal from al cohol and drugs, acute nmetabolic
Andishubdednf defallaboRe, Rboyitivé Bigird ng%ersgl nil%lopg apd éﬁ?feﬁﬁ% grom a

hypoxi a, vitanmi n deficiencies, end thies, acu

npsberpidisrdendi incding denntis ondeltiunyor daatb meddeyvariety of other
I nmentia.s a chronic condition, usuall

R Sns QBSTR RSPl B o R pontB i Hratmat or

préviegtidreef dbhitiverfailire Akddgiatedlyiet, e tus & Md divGds bt LSologies

severe enough to interfere with the ability to perfor

dascussgd abawe, Brclugang Jisendersformaplytotaseified de therDSM-FATR™. For the
| phardy af.fects the el derly, .
cBfifefenth PR 1By cho PRALTRCIRY: Qi B5irbets E oestbljnts ave suppiiea
belovagtICING-CM ctlesrbifereto <Hd¥s Rk, NE! St yier8 thedRal Sonditions
d. Denentia due to Al zheiner's disease IS

O h s - - -
apdmedication-myueehiserdensemiaimed an therlneeruasignial Classification of
DifRRkT IR AR R JPIRAI R0 NC! ude, for exanpl e,
t hose causeg y or assoclated w th: vascul ar di seases;
Par ki nson' s di sease; Lewy body di sease (diffuse Lewy

dy disease); H WA DS, m|d cognitive inpairnents;
qt‘)‘?ﬁp W9 W??M@Ei& HIOD age- asso@?dtled nenory
i mpai rments; neurol ogi c and/ or psychiatric conditions
i ncludi ng epil epsy and epil epsy
Substance-Induced Delirium, including:

Substance Intoxication Delirium:

Code [Specific Substance] Intoxication Delirium:

(291.0 Alcohol; 292.81 Amphetamine [or Amphetamine-Like Substance]; 292.81
Cannabis; 292.81 Cocaine; 292.81 Hallucinogen; 292.81 Inhalant; 292.81 Opioid;
292.81 Phencyclidine [or Phencyclidine-Like Substance]; 292.81 Sedative,
Hypnotic, or Anxiolytic; 292.81 Other [or Unknown] Substance [e.g., cimetidine,
digitalis, benztropine))

Substance Withdrawal Delirium:
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treatnments; brain tunors, cysts, |esions, or other
inflammatory brain diseases; nultiple sclerosis;

w®em/0$723 ndr ome; Rett's syndrome; progressi VePCT/US2004/032771

supranucl ear pal sy; frontal |obe denentia syndrones;

schi zophreni a and rel ated psychiatric disorders;

anti psychotic nedications; trgumatic brain injury

(cl osed head injury), denmentia pugilistica, and other
head traumas; normnal - pressure hydrocephal us; surgery

(including coronary artery. by- s.graft surgery) and
anae$§fe ﬁ?lf@l%ﬁéﬁﬁe&r}gﬁg@%’ﬁ@% ‘g“t her apy, and

canc IS icOSMERtibRSiIca

ot Ep A6, 307 BT SEARNECH i TR RR0RES2. 81 Ofher [or
DSM Uskashn§utstaace) ng t o presumed etiol ogy: Dementia

of the Al zheiner's Type, Vascul ar Denentia, Denentia
Due to Qther General Medical Conditions (e.g., human

]jsmcu}lqg@g{o%gm?yeyﬁglg ieb:Hl V] di sease, head traunms,
ar I'se

KI'nson' s ase, Huntington's disease), ) o
Subs Mudtiplelcndescazel u @Sl reflecgngsthi spediBerdelirivan pnd specifinpdiologies,

to rug. of abuse, .a pedicatio rot QXi Q,-eX00S U .
cisorroaty B D% i VirpPEScebang fo L8 Mo B R G iriom
O herwi se Specified (if the etiology is

i ndeterm nate). As disclosed by G ay and Cunm ngs
DeligiodYotMtervisaSpdoifiaf se and Rundel |, E88:02 The

Aneri can Psychiatric Publishing Textbook of

Consul tation- Liaison Psychiatry, Psychiatry in the
DéactingabF thel AlbheiPREOMYpEdi ti on, Ameri can RaygHi(AICDHO-CM code)
Publ i shing, Inc., Washington, D.C., Chapter 16, pp.
273- 30btypeibl e 16-1), exenplary etiol ogi cal bases of

pringy epent.ia s |

1 i TR Bt SR Bps PO BT Rh el 2P 5 pphns B End)
subcawith Cale)Ons¢a@asetr it dentetein s aftey aé 6Dgeas) i C

di sorders, traumatic conditions, neogplastic disorders,
hydr o¥ihors BebaviprbPagwdansent | anmat X Wondi ti ons,

I nf eglj X1 B; | Lions, neta 4G di sorders, and
psycﬁ/i{]{a\ %%léa\;é)?fséyél ‘gg@&ﬂ% amest i cb%%%r der is
characterized by nmenory inpairnent in the absence of
ot her significant acconpanying cognjtive inpairnments.
Vaseulg; RePeiEias in the " Amesti ¢ g2

Subtypes: ‘
With Delirium 290.41
With Delusions 290.42
With Depressed Mood 290.43
With Behavioral Disturbance Uncoded
Uncomplicated 290.40
Dementia Due to HIV Disease 294.1x* (*ICD-9-CM code)

Dementia Due to Head Trauma 294.1x* (*ICD-9-CM code)

Dementia Due to Parkinson’s Disease 294.1x* (*ICD-9-CM code)
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Di sorders” section of the DSMIV-TR(tnmare also |isted
according to presuned etiology: Amestic D sorder Due
wo oo0s/o@2mer al Medi cal Condition, Substance-| ndeCEUS2004/032771

Persisting Amestic Di sorder, or Amestic Di sorder Not

O herw se Specified. Cognitive D sorder Not O herw se

Specified in the DSMIV-TR(tgkcovers presentations

that are characterized by cognitive dysfunction

presuned to be due to either a general nedical

condi tion or substance use that do criteri
De¢mentigriyueto Heptingtans Hiseass j st ed el %gﬁ%{g%}?éﬁﬁ code)

section of the DSMIV-TR(tmentitled "Delirium

Denentia, and Amestic and O her Cognitive Disorders.”
DEasR Dae toPitles Diseage sor ders, and 28@hkt (\ED?-€M ded®

NOS occur in patients with a wide variety of other

di sorders including, but not limted to, Huntington's
Dgﬂtré&?aslﬁu§ e e'1ﬁa%b Pighasease; 9ph MRELNEDLYICM code)

at axi as ypes 1-11); corticobasal ganglionic

degener ati on; neuroacant hocyt osi s;

PG B ohat beiat HEAER CoraRsa PR aLirRie i Sao
al ¢ oﬁg{ié. bast& BR Bhdsnde\¥ aBbctie8 of a BRkiBANA SRBEAN behdvidral

al co syndrone; single or nultiples strokes,
i ncl digfurlepnseral | vessel s (Bi nswanger's denenti a:

subcortical..arteriosclerotic encep at hy) and

| ar ge- 24- %g@gtﬁgha(vaﬁ){sﬁﬁzg}cgt dg%ggl a); anoxic
encephal opaidBehdvibFI DistutbddcB anoxigg.1ipremature birth;
i nborn errors of nmetabolism neurofibromatosis (Type

[); tuberous sclerosis; Hallervorden Spatz di sease;

W1l son'.s. di sease.. -l nfectious sequel ae (e.qg.,
S?%%PE‘J?‘B?F@?’e{?}sﬁlggﬁzf’h}egﬁﬁm itis, bacterial

Meni ggizé [?ebiﬂilﬂwbtﬁﬂée]@mdmfsisﬁm@ﬁum@dai denenti a;

Creut zf el dt - Jakob di sease;

Ger s AhARoheki287. &7 Inhakant:A02: 82 edative Hygapiis g Anxiolytic;
par e??ﬁéz eﬁlgelrﬁgxpﬁhﬂo%mg%?lb%{? ssed in detail above,

cogni'tT've ure nmay presen n patients suffering
froma nunber of disorders, including denentia or

delirium or due to ia w de variety of other causes.

DWHE@P%(%EI@IQIGFFF@ O8€sent invention are useful for
the Hoﬁﬁfg%%: R multiple codes based on specific dementias and specific

etiologies, e.g., 294.10 Dementia of the Alzheimer's Type, With Late Onset,
Without Behavioral Disturbance; 290.40 Vascular Dementia, Uncomplicated.

Dementia Not Otherwise Specified 294.8

Amnestic Disorder Due to a General Medical Condition  294.0

Transient or Chronic

Substance-Induced Persisting Amnestic Disorder
Code [Specific Substance]-Induced Persisting Amnestic Disorder:
291.1 Alcohol; 292.83 Sedative, Hypnotic, or Anxiolytic; 292.83 Other [or
Unknown] Substance
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prevention of cognitive failure associated wth, or
due to, the disorders or etiologies discussed above,

w0 p@blodi2ny di sorders formally classified in theCT/US2004/032771
DSM I V-TR(tm . For the conveni ence of the reader, the
DSM | V-TR(t m) code nunbers or descriptions are supplied
below . "1CD 9-CM codes" ref bS. to codes for, e.qg.
sel ect ed general nedical conditions and
medi cati on-i nduced di sorders contained in the
International Cassification of D seases, 9th
Revision, Oinical Mdification. DeliriumDue to a

ndlt n.293. 0 Substan nduced
Aﬁﬁ?ﬂFﬁéﬁ$g$ﬁ§$L9 5WE§§B§?§E e Intoxica??o% Del i rium
Code [ Specific Substance] Intoxication Delirium
(291.0 Al cohol; 292.81 Amphetam ne [or
Cogrties Risordsr Nok @tigawise Speeified 292. 81 canhdbhds; 292. 81
Cocai ne; 292.81 Hal | uci nogen; 292.81 Inhalant 292. 81
Opi oi d; 292.81 Phencyclidine [or Phencyclidine-Like

A {aCCHgnidR2DEdlingedat i ve, Hypnotic, @80.Anxiol ytic;
92.81 Qher [ or Unknown] Substance [e g., cinetidine,

g gitalis, benztropine]) Substance Wthdrawal

e of

= ahifd bR Bs SRS Gy A v

dl@Ddérldéﬂ?st@ﬁmﬂ?r ﬁ&?ﬁstB&la’i&dmeéfe ﬂrlevantdtd«vmmliedf‘usf)@tthﬂ caipounds of
irium Due to t VU

thg rpéessgtelavem@pu@é%% gbf%gmgﬁ{@&m%&' RasriPh ] ppative fonctioning

CBREE i S ARl o LA AU, i

néelal me;entm m@uhjtecmeshlbﬁmgmogm@de A8sfungidpe treaftrient of dognitive

aItldhz?tteﬁltnga dnEcnsSas-srgcp ateg with prenagal exposure(%'é)/I suggallces of abuse

including, but not limited to, nicotine, alcohol, methamphetamine, cocaine, and heroin;

(

treatment of cognitive impairment caused by chronic alcohol and drug abuse (substance-
induced persisting dementia), medicament side effects, and treatment of drug craving and
withdrawal; treatment of cognitive deficits in Down’s Syndrome patients; treatment of
deficits in normal memory functioning comorbid with major depressive and bipblar
disorders; treatment of cognitive impairment associated with depression, mental
retardation, bipolar disorder, or schizophrenia; treatment of dementia syndromes
associated with mania, conversion disorder, and malingering; treatment of problems of
attention, prefrontal executive function, or memory due to head trauma or stroke;
treatment of cognitive dysfunction in menopausal and post-menopausal women and in
women undergoing hormone replacement therapy; treatment of cognitive deficits and
fatigue due to, or associated with, cancer and cancer therapies (cognitive deficits are
associated with a variety of cancer treatments, including cranial radiation, conventional
(standard-dose) chemotherapy, high-dose chemotherapy and hematopoietic (bone-

marrow) transplantation, and biologic agents).

Compounds of the present invention are also useful in a method for treating a patient

suffering from or susceptible to psychosis, comprising administering to said patient an
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Subtypes: Wth Early Onset (onset of the denentia is

age 6 5 years or under) Wth Late Onset (onset of the
walewsnsi2az i s after age 65 years) Wt hout BehavP@©r/ab2004/032771

Di sturbance 294. Wth Behavorial D sturbance 294.

Vascul ar Dementia 290.4x Subtypes: Wth Delirium

290.41 Wth Delusions 290.42 J4th Depressed Mod

290. 43 Wth Behavi oral Disturbance Uncoded

Unconpl i cated 290.40 Denentia Due to H V D sease

29944, . 11xx** é:ICDQ CM code), Denentia Due to Head
effectivranment of a s( cqr@pr@nt)vh{cad%an wﬁaémhoawﬂaéowmaﬁon with an

TR0 S A 2 . e

ifveh@dx zﬁs@yo@ﬁﬁ@h uﬂcdDuanpmﬁtbmWhﬁzh Rospeises a first component
290. 1x* | CD- 9- code). Denenti a

that mnzamap&stchgfa% épd @@@H@ecozfmn%ﬁh?(tﬂ% tﬁ?@?@mdé%@ynula (@). In

De m‘v‘Qriali %H)l?%g ftﬂg BJ¥§%SW§% %rlg%gn;t ﬁﬁ)lelatmrkas e st component isa

ﬁ&ﬁmﬁa‘ﬁctséds&ﬁm@ﬁpgfchatml Thre axdipbychstig mafylb(eaalther a typical

avi oral disturbance: Wt ho Beh v oral r bance
alztgzsycwvtcwraeﬁw‘@ﬂ ammygwbaﬁi thtypical Wl atypica

aﬁ%&%@ YRS forRER Mith6& dﬁ@'fgﬁﬁﬁlgtlons of the present invention, it is

preferred that the first component compound is an atypical antipsychotic.

Typical antipsychotics include, but are not limited to: Chlorpromazine, 2-chloro-10-(3-
dimethylaminoprop-yl)phenothiazine, is described in U.S. Patent 2,645,640. Its
pharmacology has been reviewed (Crismon, Psychopharma-col. Bul.. 4, 151 (October
1967): Droperidol, 1-(1-[3-(p-fluorobenzoyl)propyl]-1,2,3,6-tetrahydro-4-pyridyl)-2-
benzimidazolinone, is described in U.S. Patent 3,141,823, Haloperidol, 4-[4-(4-
chlorophenyl)-4-hydroxy-1-piperidinyl]-1-(4-fluorophenyl)-1-butanone, is described in

U.S. Patent 3,438,991. Its therapeutic efficacy in psychosis has been reported (Beresford
and Ward, Drugs, 33, 31-49 (1987); Thioridazine, 1-hydroxy-10-[2-(1-methyl-2-
pyridinyl)ethyl]-2-(methylthio)phenothiazine hydrochloride, was described by Bourquin,
et al.(Helv. Chim. Acta, 41, 1072 (1958)). Its use as an antipsychotic has been reported
(Axelsson, et al., Curr. Ther. Res., 21, 587 (1977)); and Trifluoperazine, 10-[3-(4-methyl-
1-piperazinyl)-propyl}-2-trifluoromethylphenthiazine hydrochloride, is described in U.S.
Patent 2,921,069.

Atypical antipsychotics include, but are not limited to: Olanzapine, 2-methyl-4-(4-
methyl-1-piperazinyl)-10H-thieno[2,3-b][1,5]benzodiazepine, is a known compound and
is described in U.S. Patent No. 5,229,382 as being useful for the treatment of
schizophrenia, schizophreniform disorder, acute mania, mild anxiety states, and
psychosis; Clozapine, 8-chloro-11-(4-methyl-1-piperazinyl)-5H-
dibenzo[b,e][1,4]diazepine, is described in U.S. Patent No. 3,539,573. Clinical efficacy
in the treatment of schizophrenia is described (Hanes, et al., Psychopharmacol. Bull., 24,
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Code [ Specific Substance]-1nduced Persisting Denenti a:
(291. 2 Al cohol; 292.82 Inhalant; 292.82 Sedati ve,

wWolg@so4i2¢2 or Anxi ol ytic; 292.82 Qther [or UnkPGmm$2004/032771

Subst ance) Denentia Due to Miultiple Etiol ogies Coding
note: Use mnmultiple codes based on specific denentias
and specific etiologies, 294 Denentia of the
Al zheiner's Type, Wth Lat e Ise Wt hout Behavi or al
Di sturbance; 290.40 Vascul ar Denenti a, Unconplicated.
Denmentia Not O herw se Specified 294.8 Sstic...
6241988 Xe Rxsm@d@r@, 3 This-Ahome b depepirl s GUPSHdOTethyl} 2-

it?ﬁ{gét 157" %@Mg&g@?@% g:gc?lgﬁ%{e %ﬁ%g%éhe treatment

f@ﬁg&%@ibldMas%@ lamddsmﬁadSﬁAnKﬁféﬂl’ataﬁ Nol 4804 @68] Seg@dor31-[2-[4-[5-
ative noti c ol yt
cHpmRrlolA iR Yol A s R i Rt AR B e s
4
aBihEGs Foffed NDAD;08. B B e BindehN6H sthp Bphugnia s
ddsutitvgdl ia 3J.8f Patérg INdsi 5/@1218383&11% 23145, tQu&taapmrué -[2-(4-
eti ol Oﬁl es,. .or assoc ted W, t arl di sor,der s

ool o e e L TP el 61 e PELBn ssays
wﬂﬁh 'agmBH&ra?@%ﬁy B heQfeatrint BE &?ﬂthi‘é%Ya?ﬁ'E ldegtribBe iU, Patent

ancing cogni tive functions and executive
Nﬁuﬁhﬁﬁ 288, rQudtiapinkeiis typicallp hdministeried aiite (Elo2-guienedioate (2:1) salt;

Gepbe o BT B PSR e AR

dlg ‘?rfo%ﬂﬂ&'ﬂ-a 6ﬂeeﬁtt$&any0idnﬁﬁ@ﬁtéd Aeh@Rgdratiiendd @badhydrate.
Iclts assocl ate renat al gosure to

Thabztpmvndds ddscrbassio U. ScPQt@ntli\@)S ﬂ,,@ﬁl Aot and pB1 2823 olts activity in
n| C ot ]%’.}n}e demons%r ge 1i*c11{t'§73 t%n?regnnaem( 5F Schlz%%ﬁregfa argﬁgscnbed in U.S.

Patent No. 4,831,031; and Aripiprazole (Abilify™), 7-[4-[4-(2,3-dichlorophenyl)-1-
piperazinylJbutoxy]-3,4-dihydrocarbostyril (U.S. Patents 4,734,416 and 5,006,528) is a
new antipsychotic indicated for the treatment of schizophrenia.

It will be understood that while the use of a single antipsychotic as a first component
compound is preferred, combinations of two or more antipsychotics may be used as a first
component if necessary or desired. Similarly, while the use of a single compound of
formula (I) as a second component compound is preferred, combinations of two or more

compounds of formula (I) may be used as a second component if necessary or desired.

While all combinations of first and second component compounds are useful and
valuable, certain combinations are particularly valued and are preferred, as follows:
olanzapine/compound of formula (I)
clozapine/compound of formula (I)
risperidone/compound of formula (T)
sertindole/compound of formula (I)
quetiapine/compound of formula (I)

ziprasidone/compound of formula (I)
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treatnment of cognitive inpairnment caused by chronic

al cohol and drug abuse (substancei nduced persisting
walessnsi2a) , nedi canent side effects, and treat PENUSWN4/032771

drug craving and withdrawal; treatnent of cognitive

deficits in Down's Syndrone patients; treatnent of

deficits in normal nenory fug@ti oning conorbid with

maj or depressive and bi pol ar™di sorders; treatnent of

cognitive inpairnment associated wi th depression,

mental retardation, bipolar disorder, or

schi zophr spiprazolesatpemd of fodaadi a syndrones

associ ated wi th nmani a, conversion disorder, and

mal i ngeri ng; treatnent of problens of attention,
R0 RbAlbiiidas hhdRethiBesS 1pshtment SREslnzApietas tHecfret

tTauma or stroke; treatnment of cognitive dysfunction .
cdmpameniogye peeftrredh dit mpemﬁlhbmm&b@ rerendhfiysh copaprient is

under goi.n Qr, e_repl en ApY: Al
ol Vo DR T Tomh IR AP o HOGHPRYin DISCRARE p 1.
A¥hdibh ERRCE blaRshifeqRéfeirbe itapilles undegtioditha ad @sedchdrain, the

are associated with_a variety of capcer trlclelﬂt nment s
term & plarizapine’ rearirages el gplyetecind nobymeirhicdamms unless specifically
ing.ﬁzt Qeﬁdar d-dose) chenot herapy, hi gh-dose chenot her apy

emat opoi eti ¢ (bonemarrow) transplantation, and
bi ol ogi ¢ agents). Conpounds of the present invention

EEEREMER R LTRLRE TE0W W 1 —

L s ! ' hesedBs, Dol difRddrVRup Rk, and

mgmgg{;@%(g{ﬂrco?fpsg}ﬁ%%ﬁ\?\ﬁ?% (?lg.e an ’aﬁ)t_oi pS)}ChOtrl c,u in o

sehivatfbativeatisoniierh. The flésegiven thesgrwanditians represspbmyltiple disease
conpanent a conpound of. .for

whi I, | . Th :
SiF5 SRS HIONIDE gk DS AREs AHEST Moo Slfs BRRY gfwhich are
cl‘g'%?fiﬁéh HAIPDSMEIV QTJQ'*'M. StheTOINRNETR ™ &b del ritndbars for these disease

I psychotic, and a second conponent that is a
staesprugpiéd baowuivher available, fontheponzenienasqsthswpdiis of
this aspect of the present invention, the first
conmponent is a conpound that acts as an anti psychoti c.
PIRSoRM R ReEI8binenfABY be either a typical9530
anti psychotic or an atypical antipsychotic. Al though
Dhisotrganizedi Typle Sehizopligpiacal ant i psychot i cs29ar® usef ul

r these t.hods d f | ati ft t
C{a}%ycgm?gpﬁ gﬁ‘i}\z?p en"il{] ormul ati ons o %Sgoesen

Undifferentiated Type Schizophrenia 295.90
Residual Type Schizophrenia 295.60
Schizophreniform Disorder 295.40
Schizoaffective Disorder 295.70

The present invention also encompasses the use of one or more compounds of formula (I)
in combination with one or more conventional Alzheimer’s agents for the prevention or
treatment of cognitive dysfunction in patients suffering from Alzheimer’s disease. The
invention also provides a pharmaceutical composition which comprises a first component
that is a conventional Alzheimer’s agent and a second component that is a compound of
formula (I). Conventional Alzheimer’s agents include inhibitors of acetylcholine

degradation (i.e., cholinesterase or acetylcholinesterase inhibitors) within synapses, €.g.,
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preferred that the first conponent conpound is an
atypi cal antipsychotic. Typical antipsychotics
WO p@bodr72 but are not limted to: Chlorpronmazi PET/US2004/032771
2-chl oro- 10- (3- di net hyl ami noprop-yl ) phenot hi azine, is
described in U S. Patent 2,645,640. Its pharnacol ogy
has been reviewed (Crisnon, _E?ychophar ma-col . Bul., 4,
151 (Cctober 1967); Droperidofl,
| -(l-[3-(p-fluorobenzoyl)propyl]-I,2,3,6-tetrahydro-4-
pyridyl)-2- benzim dazolinone, is described in U S i
ddrapenil ( Aﬁi@?@)SE'S@Sﬁ@mim@Ne@@@)’ gplz[:rmr{lme (Reminyl®), and tacrine

B T
mbfhantRataRRMEL T B he®REFD AR iV Ahrsepteemtagonist for the
reported (Beresford and Ward, Drugs, 33, 31-49 (1

. 87);
- tréptimenti f addeeate fo wgﬁeg%;hqigle{’gdl(se;as%WpﬁQﬂ (Provigil®) 1s 21180 used

. pyridinyl)e - 2- t hyl t hi o) phenot hi azi ne
1“%%#8#8??%@11 er%eﬁgsce?%/ebedl bg/pBourqu: n,ZI et al.(Helv.
Chun. Acta, 41, 1072 (1958)). Its use as an
T@f)rlreges (ﬁgrr%}lﬁ%é gg erkl)c%e q)a{g’%g ﬂ{etl\gg.ﬁ ?ﬁgéﬁn@gfb co‘?ﬁpo%.lnds of formula (I)
inldon{Dint@iRa AR fisd orkRork TofiventiohalWatkinson’s agents for the treatment of
pi perazinyl)-propyl]-2-trifluoronethyl phenthi azj ne
cagpitiveclysBicden in Brkipsarys sensen The BVORTLHEo E{@E%? 869.
Atypical -antipss i: ' .
p}eay?ﬁgl uglﬁ%lacg:iﬂﬁgﬁ@gﬁé}e}llﬁg?dr%ﬁiéggg firR UbmPbfer? Blat id IEdfentional
PaRinRyh’s |ag&ltEﬁd a&émld)coik@)(lglnéﬂ‘lié]ﬂ_h | chi‘nlbr}qé)ki (;ﬁ ]fdmmlu af)aze
ine, is_a known conpqu a s descri I, L S- )
Chavestionaid argnseps aasnisaaclids ﬁ&?‘i@ég‘ﬁ@‘;‘lﬂﬁﬁ%&?ﬂﬁe@f’}%ﬁ@)’
S0k HRRE A Rop SRR APHRATD bRt WisHhG pine
L/Erapbi[(? r(%a(kjﬂipc(x@lq?g?ér;d_ax@(—j(péqge]_itgkz)ij and I}ecﬁlﬁ-sp@ g@pzm[ole); COMT
.e , Il azepine, 1S descrl L4 n US, t .
it 528 0iEAPee 110 URTAPBE SFITEIME (PPREAPHE: Elpiye);
P B B oo S RS, B TR Bl o, Alinelon
DRiipgi@; mabKemadrin®; and amantadine.
3-[2-[4-(6-fluoro-1I, 2-benzi soxazol -3-yl ) pi peri di no]eth
yl]-2- nmethyl-6,7,8
IedcBior A ntifdtidMtdatifdits Areafidhiediabbl, Baid-fRstewnd a8cbnidtcdmponents

use in the treatment of psychotic diseases are )
nohyderaidpeuisieredisisultagpesly, ssparaiglyggseaniiaky Simglgeyesaid

c&l)r_n gs_i{iéﬁs[egéompass combined preparations for simultaneous, separate or sequential

use.

The term “treatment” as used herein refers to both curative and prophylactic treatment of
disorders associated with norepinephrine dysfunction. Thus, the term “treatment” is
intended to refer to all processes wherein there may be a slowing, interrupting, arresting,
controlling, or stopping of the progression of the disorders described herein, but does not
necessarily indicate a total elimination of all symptoms, and is intended to include

prophylactic and therapeutic treatment of such disorders.
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chloro- -(4-fluorophenyl)- Hindol-3-yl]-
-piperidinyl] ethyl]imdazolidin-2-one, is described

w0 poosto&27Pat ent No. 4, 710,500. Its use in the PCEHESIBH032771
of schizophrenia is described in U S. Patent Nos.
5,112,838 and 5, 238, 945; Queti api ne, 5-[2-(4-
di benzo[ b, f][I, 4] thiazepin-| |-32V-| - | - pi perazi nyl ) et hoxy]
ethanol, and its activity in assays which denonstrate
utility in the treatnment of schizophrenia are
described in U S. Patent No. 4,879, 288, etia
mppmpmydsazfﬁamrgm yeation e alse)ndicgy andb Hsftgleehofs gisorders

Wﬁ'ﬁ?}b%r égf) ?.Ilgs | egitq:mﬁ\r} 1 8;%%% i) tﬁe mﬂgm%ﬁb%ﬁr@pﬁﬁﬂé adir¥trdismitter

vkt dieosysspticnieit ofa ﬁﬂﬁxm&l&bbvqaﬂaaawmh axchnildhbs t@rsistdreaisto be normal
t he hydrochl ori de nonohydrate. The.c [

ound.is . . .
ot desirabisser fhe TEmalien SFEIONCY Anin@FiopR A dhe Segiss gpguestion.
Its activity in assays which denonstrate utility in
the treatnent of schizophrenia are described in U S
IRahéether dgbodimSRlof@Rd presemt irehtionp tizere iseprovided a ppéummgcpytical

couoRiPn é@ﬁeghégkgéa%?%@%t%ﬁﬁ%%ﬁr Fasihucouticsly posgpiable sal
t?%goxfroggﬁ F\%@ Pﬁ%@}] e&wlﬁn&'ae&mmdlﬁmw dkGpteRelof @frier.

I'zophrenia. It will "be understood
that while the use of a single anti psychotlc as a

oo bR FIGERR s R kRl BBl ormute
@%ﬂg}gﬂ{a?deﬁtlﬁgééégtyb1e fsalgﬁﬁféo?%rugé mth@f y. Wwhile

I'e ‘conpound of fornula (1) as a
second conponent conpound is preferred, conbinations

of t or re c ounds a (|

13 apatignemp i preﬁggégvegﬁﬂg{nerag A frolfRa B2 oHBB a3t formula
@SR fiakh %éﬁtlé’efllyf dcf:éﬁta]ﬂ@ dalf SRR f6rQi¥D a8 & inhits top @f tikreuptake of
ar e useful and val uabl e, certain conbinations are

rmlatepmep]nlnap | Brefesdblie suchrighibitionmcerns Frithin magnmpaliangghls (including
d _of f i |
SHARG LR SRR Deflor P sl P RS RV SMl andrn

pRiphbfReb BN Nt pheferablyasuth Inhibition occurs within the cells of the

central nervous system of a mammal, especially a human, in need thereof.

In another embodiment of the present invention there is provided a compound of formula
(D) or a pharmaceutically acceptable salt thereof for treating disorders associated with

norepinephrine dysfunction in mammals.

In another embodiment of the present invention, there is provided the use of a compound
of formula (I) or a pharmaceutically acceptable salt thereof for the manufacture of a

medicament for inhibiting the reuptake of norepinephrine.

In another embodiment of the present invention, there is provided the use of a compound
of formula (I) or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for the treatment of disorders associated with norepinephrine dysfunction in

mammals.
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quet i api ne/ conmpound of formula (1)

zi prasi done/ conpound of formula (1)-30-
wa@edopiogn2az ol e/ conpound of formula (1) I n generedT/US2004/032771

conbi nati ons and net hods of treatnment using ol anzapine

as the first conponent are preferred. It is especially

preferred that when the firsg conponent is ol anzapi ne,

it wll be the FormI1Il ol anZapi ne as described in U S

Patent 5, 736,541. Although Formll ol anzapine is

preferred it will be understood that as used herein,

the term "ol anzapi ne" enbraces all solvate and

Ina3pphey Bt S st Rp ¢ Aot Ehihod forinhibiting
thtté ghﬁl?%}ﬁ 02 88RpInePhrind @ RARHERcotipYieRE i adminiftetingl®d a patient in need

zophreni a, schi zophreniform di seases, bipolar
thetiesbamieffectiae amountzafiaccompound efformaiar (bqr arhapmacshteally.

The .titl i yen these conditions represent multiple
“ﬁﬂgéggédgﬁﬁg@ﬁ. The following list illustrates a
nunber of these di sease states, many of which are

classified in the DSMIV-TR(tm . The DSM | V- T%%ode i
Inronther embodimentefithe presenfdnvention dhere és Rigpisied e gn r treating

.when avail abl e, )] : r ;
A S s o
adBehisTRiRk e aipatic 5n néat tatreod m difptvSanbunpifreninpo@ebolfmula

Undi fferentiated Type Schi zophreni a 295. 90 Resi dua
(Dryrrepvempoybinalbnrcsepigble st Biekiofophr eni f or m Di sor der

295.40 Schi zoaffective Disorder 295.70 The present

i nvention al so enconpasses the use of one or nore
Tieopresann thsventior micladesithe iphammcewtiaily atéeptabld salts ofithe@ompounds of
fo%{g\%é%? ins\gﬁtgtb]:eosgﬁsl inéiu%ig %éig%adi%iog ael[[-]st, %ncfh%’ingt Qa?ts formed with

inorganic acids, for example hydrochloric, hydrobromic, nitric, sulphuric or phosphoric

acids, or with organic acids, such as organic carboxylic or organic sulphonic acids, for
example, acetoxybenzoic, citric, glycolic, mandelic-1, mandelic-dl, mandelic-d, maleic,
mesotartaric monohydrate, hydroxymaleic, fumaric, lactobionic, malic,
methanesulphonic, napsylic, naphthalenedisulfonic, naphtoic, oxalic, palmitic,
phenylacetic, propionic, pyridyl hydroxy pyruvic, salicylic, stearic, succinic, sulfanilic,
tartaric-1, tartaric-dl, tartaric-d, 2-hydroxyethane sulphonic, toluene-p-sulphonic, and

xinafoic acids.

The compounds of the present invention may be used as medicaments in human or
veterinary medicine. The compounds may be administered by various routes, for
example, by oral or rectal routes, topically or parenterally, for example by injection, and

are usually employed in the form of a pharmaceutical composition.

Such compositions may be prepared by methods well known in the pharmaceutical art
and normally comprise at least one active compound in association with a
pharmaceutically acceptable diluent, excipient or carrier. In making the compositions of

the present invention, the active ingredient will usually be mixed with a carrier or diluted
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treatnment of cognitive dysfunction in patients

suffering from Al zhei ner' s di sease. The invention al so
w@e@3ioge32 a phar maceuti cal conposition whi ch cPOPUS®E$032771

a first conponent that is a conventional Al zheiner's

agent and a second conponent that is a conpound of

formula (I). Conventional Alzheiner's agents include

i nhi bitors of acetyl choline~degradation (i.e.,

chol i nesterase or acetyl cholinesterase inhibitors)

W t hin synapses, e.d.,-31- donepezil (Aricept(r)),
by nicuatet,j ayidion en¢lBses witlin g)carrifa MaweaRRRY0F Réﬁ@ﬁi?:l(lﬁlbl yhe form of a

and tacrine (Cogpex(r)).; t e RY ] .
caisRlcasisget Apneb ot Opeserrbaipen WhefEg St sy e AL Bifent, it may be
solitE RBRL-kd1R1, 6NAGBA SeatéraNwhich aeMsya vdbiclgtipiead bividédium for the

réceptor antagoni st for the treatnment of npderate to
actheniegrediaht lbishe corpasiticnamaybriiix the forupeiahlgls; lozgyees ssachets,

| so used in the treatnen r' s.di . .
co B e LR ol Bl [ By 7 523 e
oiftRkfts CORBRENY Fordixafi@ldTup &o (0% by weigituMiad acivewbmpowmk soft and
or nore conventional Parkinson's agents for the

hatdr gelatimenapsules, eurpoistoRes, Myestign selrBAns #dsyspensions ard sterile

isggse. The invention al so provides a pharnaceutica

pa%@ﬁﬁ RVASR whi ch conprises a first conmponent that is
a conventional Parkinson's agent and a second
conmponent that is a _conmpound of formula

SogurerpIcs K PR OR A6 1A Se¥ Pyttt slspenayt alcohols,
| evo ' ' . .
B e s

steclfand ;i(m;olmm jellyj suerosbkorhiiely mapnitqly staiches; gl acacia, calcium
Per max(r pergolide), ~and Requip(r inirole): )
Phoms, MeISEo acans, 2oty suponBtgher bfiPacapByE kd propy1
hy?x‘r”clb%ﬂiaJakJ‘ Balé S0V didaratELAERENCAI i), The E_@ﬁ?@ﬁﬁﬂs@f formula (I)
prim doné; danticholinergics, e.g., Cogentin(r),
caatsabe (yophiliei mad dre(lypphilbeatégrbitdingd useddfok exsraplentor he
and amant adi.ne. 1 n _each t he combi.ngtio
S T e e ey
call @R Rixflafies Suchl AAHhBIRARRUSIeYorvARRES stdbalizeroind/or wetting agents,
sequenttally. Simlarly, said conposjtions enconPass
ennlsifiespshlty fapdfeating the dspotis pragsurafaiies subsiangesn calogrants,
flavoun egnst a{n%}or one or more further active compounds, e.g. one or more vitamins.
Compositions of the invention may be formulated so as to provide, quick, sustained or
delayed release of the active ingredient after administration to the patient by employing

procedures well known in the art.

The compositions are preferably formulated in a dosage unit form, each dosage unit
containing from about 5 to about 500 mg, more usually about 25 to about 300 mg, of the
active ingredient. The term “dosage unit form” refers to physically discrete units suitable
as unitary doses for human subjects and other mammals, each unit containing a
predetermined quantity of active material calculated to produce the desired therapeutic

effect, in association with a suitable pharmaceutical carrier.
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use. The term "treatnent” as used herein refers to
both curative and prophylactic treatnent of disorders

wag@sosrred w th norepi nephrine dysfunction. TPCEDUS100€032771

term"treatnent” is intended to refer to all processes
wherein there may be a slow ng, interrupting,
arresting, controlling, or sggﬁping of the progression
of the disorders described herein, but does not
necessarily indicate a total elimnation of al

synptons, and is intended tqQ include prophylactic and )
Cotnmounda afithe present fBvpntion mayds pa?@&d&gf onveaiionglerganic chemistry

compoun . . o

G BPRAHE CRpdal delEret piing YRR 1Phs § i 51 B8 presen

iBxénBdh hredesaibed beloiwh Foadiatitt, Raf Ry ané Rizreepshommens H, however, it
neurotransmtter wthin the_syn ticpﬁ.l

ft of a .
valh b9 eppReiatod iR HeloErvs TEheds LY PRI K ofisr PRFSIpIE dentities
[ or the mammal i an species, or an individua
°§§$ﬁ$29%§§£3pecies, i n question. |In another enbodi nent
of the present invention, there is provided a

e S ogpRa R eSD PRAPIGY) B0 B R ared

s%ﬁ&gwt(%@feh?fe WisEhts @ I‘@—P?Jté@ﬁl? Wrb1PArl R AGRERS, Alhi8h may be the

ent, 'excipient or carfrier. I'm another ‘enbodi ment
sahe bhéifferens eath repvesant ©hrCtdlleyl doptionpllp vilstithted wishpoe die

sftten bt kgt ogbbel Wi R BRI whh il 66 BRHPRL o p bymotidine
p?ﬂéﬁd e%%mﬁ&ﬁﬁq{ﬂgyn, therg is provided a conpound of
ormula (1) or a pharnmaceutically acceptable salt

thereofC‘f\ﬁrCHse as an infigg tor of fhe reuptake -of 0
no nephlri ne. @ abggpusucha i +~Qn occu N
vvihinncaml-iﬁclls(—r-ﬁt-l—erd' ng |mamralian-cel (!)
e ne preparamnions), especialNy those found Wwinhi R~
the kentral and/pr peripheral ngrvous system More
preferably such i)ﬁhi bition occurg within the cell §H)of
the central nerv8is system of a mmal, especi al IS/ a

human, in need thereof.yR~agother eRbodi ment of the O

present invention thereyds proviale onmpound ofo _R7
formula (1) or a pharmaceutically acc@%tabl e _salt N
ociated with N\ R8
1

thereof for treating disorders

|
P P

XV) Xv1)

N-protected ethanolamine is reacted with 2-chloroacrylonitrile to give a Michael adduct
which is then treated in sifu with a base, such as potassium t-butoxide, to give a
compound of formula (X). The compound of formula (X) may then be hydrolysed in
H,SO./ethanol to give the ester of formula (XI). This in turn may be converted into the
Weinreb amide of formula (XII) by adding a solution of (XI) to a premixed solution of
N,N’-dimethylhydroxylamine and trimethylaluminium. Alternatively, the compound of
formula (X) may be hydrolysed in H,O/HCl to give the acid of formula (XV). This in turn
may be converted into the amide of formula (XVI) by reacting a solution of (XV) with
oxalyl chloride or SOCI, to provide an acyl chloride which is then reacted with an amine

of the formula R7R8NH such as dimethylamine or morpholine. The preferred



nor epi nephri ne dysfunction in mammals. h anot her

enbodi nent of the present invention, there is provided
wo b@suse7nf a conpound of formula (1) or a PCT/US2004/032771

pharmaceutically acceptable salt thereof for the

manuf acture of a nmedi canent for inhibiting the

reupt ake of norepi nephri ne. [gk_another enbodi nent of

the present invention, there s provided the use of a

conmpound of formula (1) or a pharmaceutically

acceptable salt thereof for the manufacture of a .
enantionmneot the emides 6X11) aud GeVD sbpwaibslmamey ba gBigined byrhiral

Wi t h, norepi nephrine dysfunction in mammal s.-33- In
CQRHFﬂg?qgﬁ%odinent of the present invention, there is
provi ded a nethod for i@hibiting theOreuptake of
nor epi nephrine in S conpri s dpemi stering to
a patient in need fheffeoffan effect]i veNamount of a
conpound of formul ) & a ph ceuRgcal ly
acceptabl e salt thefleof . In anot her embodi ment of the
present invention, there is provi%ed a nethod for
treating disorders &8®bci ated w th movippi nephri ne

Sl Ie Ao HaE S B pE SN PR i Eroh ol o ¥ gk Filner
iFSHRARb itk 'Nlhﬁ)técltihg Qfouibs ROGSHIAAEd I théwel known text

acceptable salt thereof. The gr esent_invention
“Protéctise Srotps ipQrgamic Spmthess’], | haednsp MaHbreermandPassr G.He Wuts,

SRR 8he R TN o oS S 2 b B ot
Napiciketing @foupxanpl e hydrochloric, hydrobromc, nitric,

sul phuric of phosphoric acids, or with organic acids,
such as organic carboxylic or organic sul phonic acids,

I . o .
N AR RS R O eadh X ik B bfepared from
cOROiraist o FbenI® (0 wsdhaiwe beloydr oxymal ei ¢, funaric,

| act obi onic, malic, nethanesul phonic, napsylic,

napht hal enedi sul foni ¢, nBEpht oiNg, oXalic, pal mithc,
phenyl acetic, propionic,|pwidyl Aydroxy pyruMi Ca,
salicylic, stearic, syec Eic sul fgdnilic,

A y y NH,

| |
P P

[OJ/CN not isolated
Al
N NH "
=]
o}
(% B R1 © R1
NH,
) )
P P

not isolated

In route A the intermediate (X) is treated with an excess of the Grignard reagent
Ar1CH;MgBr to provide an N-protected compound of formula (I) wherein X is NH; and
R1 is CH,Ar2 wherein Ar2 = Arl. In route B the intermediate (X) is treated with one
equivalent of the Grignard reagent R1MgBr followed by one equivalent of the Grignard
reagent Ar1 CH,;MgBr to provide an N-protected compound of formula (I) wherein X is
NH,. Alternatively, the Grignard reagent Ar1CH,MgBr may be added first followed by

R1MgBr. Preferably, a Lewis acid such as titanium isopropoxide is added to the reaction
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tartaric-L, tartaric-dl, tartaric-d, 2-hydroxyethane

sul phoni ¢, tol uene-p-sul phonic, and xinafoic acids.
wab@soenpounds of the present invention may bePCEHE82084032771

medi canents in human or veterinary nedicine. The

conmpounds may be adm ni stered by various routes, for

exanpl e, by oral or rectal rgutes, topically or

parenteral ly, for exanple by~injection, and are

usually enployed in the formof a pharnaceutica

conposi tion. Such conpositions ma r epar ed_by
minsark die betwisen a%bm of the Pr&f‘é’i%ﬁs% hargtte, AR Gagnon, A;

t
T B PG et E8E 1 BB, SR ESTRO A taete, A
Galirlod AL Teled@dine Msymfnen‘&[ 1998 10(10), rmsmgss)he

conposi tions of the present invention, the active
ingredient will usually be mxed with a carrier or

é!r)tlréétgcrq cg\ﬁlpoﬁﬁs df ?&?ﬁd@ Eﬂqﬁﬁrpksg @Iﬁn Qfﬁf;ﬁl #o(tr: 1Zawherem Ar2 =

Aflapsybe pr@af&’l&fqm pappouris ocﬁfdmmla:@fﬁ) as stewn Whewe t he

carrier serves as a diluent, it may be solid,

sem -solid, orgiquid terial which acts asga™

vehicl e, ex@iﬁﬂent or bulf o {he actioe A _ar,

i ngredi ent the.cighpolgi t1 on m..b% e form

of tablets, N ozenges, s@a h ts, cachets Xi rs

suspensions,P sol uti ons, syrups aerosol s &as a solid

or inaliq medi um , —oi nt ment s~ cont ai ni ng, for

exanpl e, up to 10%y wei gt 8t he active conpound,

m%&ﬁka%ﬁtgk%&@éﬁm aft BRSY the EHRARSI b éne;m |CH;MgBr to

I'nj ect ol utions and suspensions and steril

prpanileagé‘ﬂ-pnﬁwjai somyBomd of fempilad) whersin Xdp Okl mdrRl ey GHAr2
dextrose, vegetable oils, benzyl
w ?ré’(%‘g{ §sséi['kyl ene glycols, polyethylene glycols,
gl ycerol triacetate, gelatin, carbohydrates such as
starch and petroleumjelly, sucrose sorbito

Nqamptedmonmpamdsrmfiorr@dﬁﬂa wderein Xda O may bR @s?mmdefrom the

R S ot AR PR BE SR RUR TR g et
nagne3|un1steara e and m neral 5oil. The conpetmds of
formula (I) cgn Iso be 1yoghifli zed and tohe
| yophi | i zat eE #ﬁ@' ned us ,jv/cl)j\rmexagpl E Fi‘he

N
l

l
P

(X1 (Xlll)

U*

XVl
To a solution of (XII) or (XVI) is added a solution of the requisite Grignard reagent
R1MgBr to provide, on work up, a compound of formula (XIII). When the reaction is
conducted using the preferred enantiomers (XII)b or (XVI)b it proceeds with retention of

stereochemistry to provide (XIII)b.
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production of injection preparations. The preparations

i ndi cated can be sterilized and/or can contain
wa@eoosloiar: es such as |ubricants, preservati vespPCT/US2004/032771

stabilizers and/or wetting agents, enmulsifiers, salts

for affecting the osnotic pressure, buffer substances,

col ourants, flavourings and/g one or nore further

active conpounds e.g. one of nore vitamns.

Conpositions of the invention may be fornul ated so as

to provide, quick, sustained or del ayed rel ease of the

active ingredient after admmifgtrati on to the patient

by enpl oyi ng procedures % in the art. The

conpositions are preferagﬁ; ormul ated in a dosage

unit form each dosage unith containing fromabout 5 to

about 500 ng, nore usual ly %bout 25 to about 300 ny,

of the active ingredient. T™®®term "dosage unit fornf

f b

T4 & Bloh B BOXSICEE of orkn e PRNT g b o SUhB0 L PU@ Cignand reagent
AﬁHZIEzMgEIt togooMide Ng)ratqotedd:em@pmm@%foqualat(l)twharém X is OH.

active rrat erial cal uI at duc t he
Wihvethereation ip fmetiied iying g ogRtiomes (%Eﬁ afglp geaction

PRI R(RIkLIERH Veg% rﬂr&‘hde §1§N &@f&&ﬁ REpeInd BEfRMARAMY wherein X
|nvent|on may epar ed by conventlonal or gani c

isdPidm stry techni ques. General schenes outlining the
synthetic routes to compounds o&rthe present invention
are described bel ow. For cl ayi Xm Rx, Ry and Rz are
shown as H, however, it WI{; ppreci ated that

anal ogous net hods could bé a plied for other possible
identities ORx y and Rz. e internedi ates of
formulae (X), (XI), (X)), (900 and (XVl) maybe

repar ed s sho el ow er.e .repres

The BRBRSar Rt Gop aray 0 B e RS VR s fghovm elow

same or dlfferent eacﬁqrepresent -4 al kyl

(optlonaléy substlt@ with o group) aken

t oget her MA h the N toﬁ&;an{ they—aﬁe che

forma 5|d|n ™ peridi ne rphollne m ng)

(xm)

A solution of N-protected morpholinone is treated with a strong base such as lithium
diisopropylamide. To this solution is added an aldehyde R1CHO. Reduction of the
morpholine carbonyl group using, for example, borane-THF complex followed by
oxidation of the alcohol using, for example, Swern oxidation conditions, provides a
compound of formula (XIII) which can be reacted onward as described in the previous

scheme to provide a N-protected compound of formula (I) wherein X is OH.

N-protected compounds of the present invention wherein X is C1-C4 alkoxy, may be
synthesized by standard alkylation of the N-protected compounds of formula (I) wherein
X=0H as shown below:



OHHSOEOHNHJI PPPP (X (XI) (XIl) j 1 HO R8P

P (XV) (XVI) N-protected ethanolamne is reacted with
wQ2eklognroacryl onitrile to give a M chael adduckPCmiszmn4 032771

is then treated in situ with a base, such as potassi um

t- but.oxi de, to give a conpound of formula (X). The

conpound of formula (X) may t_I}gn be hydrol ysed in

HaSCVet hanol to give the ester “6f formula (XlI). This in

turn may be converted into the Weinreb am de of

formula (XI'1) by addln a solution of (XI) to

aprem xed sol uti ony ¥4 - di met hyl hydr oxyl aagrne and
trimethylal umni yn I ter na@)|strem%/basehe R@rfpouhd of

formul a (X) may Iys gi ve the
acid of formula . Th| S rmturn e converted

into the amdeo formula (XVlI) by re€acting a solution
of (XV) with oxalpyl chl ori de or SOCI2|to provi de an
acyl chloride which is then reacted wfth an anine of

Y

S oG 0 35 R AT e g,
eammﬂm sc(@ﬁlﬂ1)hydnde (Sﬁriil)arlﬁ,fmmblb alkstutig\aghgts Ol Bé RESWR YO the
chira Hrog::atartgra phy

person skilled in the art’and 1nclude for example, C1-C4 alkyl halides such as methyl
iodide.

N-protected tompounds of the present invention wherein X is NH(C1-C4 alkyl), may be
synthesized by treatment of a compound of formula (I) wherein X = NH, under reductive
alkylating conditions or using suitable alkylating agents known to the person skilled in

the art including, for example, C1-C4 alkyl halides such as methyl iodide.

N-protected compounds of the present invention may be elaborated upon using standard
organic chemistry to provide further N-protected compounds of the present invention. For
example, organometallic type couplings between an Arl1-Br derivative and a

phenylboronic acid as shown below can provide Arl-phenyl derivatives.

B(OH,) O O

X

[ R1 O R1
’?‘
P

Compounds of formula (I) may be obtained by deprotection of the N-protected
intermediates as shown below:
Ar,

Ar,
0} X 0 X
[ R1 [ R1
N N
P

(¥ wherein Rx, Ry and Rz=H



H7 J R8 (X)b (XVI)b Suitable N-protecting groups wll
be known to the person skilled in the art. Further
w0 pdosiosmri on on suitable N-protecting groups iBCT/US2004/032771
contained in the well known text "Protective G oups in
Organic Synthesis", Theodora W G eene and Peter G M
Wits, John Wley & Sons, Inc New Yor k, 1999,
pp. 494- 653. Benzyl is an espe%r ally preferred
N-protecting group. N-prot ected conpounds of formula
(1) wherein Xis mm prepared from conpounds of
F %PB’D(H?@OIEQH glnts\hi/r: %rqswtlomrrrl@hwis ixcontpiped i e Wwelliknwn text

“f’ totechive @Bltr;%: gﬁgc bgntélgsli'%’ hrgéér%gd ?t grmediate (X) is

reated w XCes reagent
ArICHaI\/gBr to provi de an N-protected conpound of
fornul a wherein Xis NHand Rl is wherein Ar2 =

Thps, i appt %ﬁﬁr@@mﬁﬁ of thegrressat welt(qn)thr:rg is puonided avnrocrcss for the

> %@ﬁgﬁgﬂ ?gg‘%‘@gﬁg en% ogP)‘?'r{nﬁga @?’é’%’; ; ea teeﬁt I}%{?rréfl *\@%? compound

of itheformwild EXBW) N- pr ot ect ed conpound of formula (1)
wherein X is

Rx Ar,
R X
Rz 0 y
Rz R1
Rz
Rz
N .
Rz | Rz
P
(XIV)

wherein P represents a N-protecting group and all other variables are as defined for

10 formula (I) above, to provide a compound of formula (I), optionally followed by the step

of forming a pharmaceutically acceptable salt.

Examples of compounds of the present invention may be prepared by conventional
organic chemistry techniques from N-benzyl-morpholine-2-carboxylic acid ethyl ester 1
15 or N-benzylmorpholinone as outlined in Schemes 1-4.

e oy o
o < o

1 2 3to 10, 77 and 82

Scheme 1

Conversion of 1 into Weinreb amide 2 followed by treatment with a suitable Grignard

reagent leads to ketones of formula (XIIT) wherein P is benzyl as listed in Table 1.
20



NH . Alternatively, the Gignard reagent ArlCH MyBr
may be added first followed by RRMgBr. Preferably, a
whems®4mei d such as titani umisopropoxi de is apkiBEUS1004/032771
the reaction-37- mxture in between addition of the
Grignard reagents (see Charette, A B.; Gagnon, A
Janes, M Mellon, C Tetrahed,g;lon Lett 1998, 39(29),
5147-5150 and Charette A. B.; ‘Gagnon, A; Tetrahedron:
Asymetry, 1999, 10(10), 1961- 1968). N protected
conmpounds of fornmul aF—whereinX is OH andR is
wherein Ar2 Arl may| be prggpared FoBReWHpounds of
formula (XI) as shoyvn bel ow. OFEt| (Ketoriegjo| at ed

Internediate (Xl) iﬁﬁ%ﬁﬁ—wm B —EXEesSs of the
Gignard reagent tolprovi an_N- protectied conmpound of
formula (1) wherein X isett¥ and |R i4s wherein Ar2 =
Arl . N-protected compaaggrpy0f flormEa () wherein X
is OH may be preparled-from The \ei nreb am de of
formula (XI1) or the an®eRMGf fgrnulfa (XvI) as shown
below R1L P (XIII) {To @/clsgérnmlor of 7(XTT})) or (XVl) is
added a sol ution of—# sitte—Gi-ghdrd reagent

R MyBr to provide, te{r%f’rl?ﬁ{fany' a cofipounyd of formla
(XI11). Wen the rgastdtoivoreprapginduc®®ed Usi ng t he
preferred enantio r4 44Mb’or8t5utw (ifpTt—proceeds with

retention of stere emsiry provide {(XIP)b.-38- o
Hil p cyclopropyl 77
n-butyl 82
Table 1

Cyclopropyl-substituted ketone 77 may alternatively be obtained from N-benzyl

morpholinone as outlined in Scheme 2.
OH OH (o}
O, —CLv— O v—(T v
N™ "0 N™ "0 N N
Ph) Ph/I ) )
75 76 77
Scheme 2
Treatment of the N-benzyl-morpholinone with a strong base such as lithium
diisopropylamide followed by addition of cyclopropyl methylaldehyde gives 75.

Reduction of 75 with, for example, borane-THF complex gives 76. Addition of a solution

of 76 to a pre-mixed solution of dimethylsulfoxide and oxalyl chloride provides 77.

Reaction of ketones listed in Table 1 with a suitably substituted benzyl Grignard reagent
gives N-benzyl substituted tertiary alcohols listed in Table 2 (wherein R2, R5 and R6 are

H unless otherwise indicated) as outlined in Scheme 3.

R2

E]/U\m—’ E RiRe

N-benzyl substituted tertiary alcohols

Scheme 3



(XIP)b To a solution of the ketone of formula (X I1)
is added a solution of the Gignard reagent

w@\doSRi2RyBr to provi de an N-protected conmpounPCDUS2004/032771
formula (1) wherein X is OH Wen the reaction is
conducted using the preferred enantioner (XIP)b the
reacti on proceeds stereosele |ver to provide an
N- pr ot ect ed conpound of formila () wherein X is OH.
The ketones of formula (XIl11) may al so be obtalned Vi a
a different route as shown below. OHH P (Xl

Delunayiation ed saligfonatianess detnilsd i Pehsmee 4 lads todbe &PWWQ?hOI

sols e am T8I R ReuyRe PR B Fise FRpcalih

nmor phol i ne card&onyl group using, for exanpl e,
bor ane- THF e 4;? fol | oned by edeatlon of tHh
al cohol usbog., 1 exanpl e, S

cond|t|0n£ prOV|8%s a co f
whi ch can be reacted onward .§’descr|bed the
previ ous P8chenme to provi de i N-protected 6Uﬁbound of
formula (1) wherein X is Gibpebhidy Ot ect ed conpounds of
the present invention wherein X is Cl-C4 al koxy, may
be synthesized by standard al kyl ati on of the

N- prot ect ed conmpounds of forrmula (1) wherein X=0H as
shown bel ow. -39- HO (i) strong base Ri R-Hal Suitable

strong bases will be known to the person skilled in
the art and include, for exanple, sodium hydride.
Simlarly, suitable al kylating agents will be known to

t he



person skilled in the art and include, for exanple,
Cl-C4 al kyl halides such as methyl iodide. N-protected
wo cowspeoumds of the present invention wherein XPCBHUINBI(/G2771
1-C4 alkyl), may be synthesized by treatnment of a
compound of formula (1) wherein X = under reductive
al kyl'ating conditions or using,suitable alkylating
agents known to the person skifled in the art
i ncluding, for exanple, Cl1-C4 al kyl halides such as
met hyl iodide. N-protected conpounds of the present
i nvention may be el aborated upon u3|ng st andard

or gani [C CIen StTy to provide—furtherc gl Fgﬁ,pound#
conmpouedsm@ib| t he geesent |i pyeRs I hRIBeH p—ICI Salt)
organgnetal lJc type coupllngs betm&gﬂeﬁwb é). .
derivative apd anmgsgnyl bgronppraci ¢ as $own [ber gy Ta
provi de Al -phen&ther|ankM@§5Fb Lk1)1yvru Comuts
of forfmul WhI€ obt[al BEREAY (eplu ctiogn—of
N- pr ot ectiga(l )nt glra&h‘ atey aggﬁﬁfku bet ujru%e AN :}g( H
wher ei[m B, R [ d8qi = TF 8ud BRtrer—Hpf or matef_en
suitatfe%ngF%tgigfga ucthggggMng)ntaL ee—H théome!'
known [text—Protett i ve—CHotEsthi—O-gaRts Synthes.%"
refere & vV T O aabl ment of 2 he
pr esent—rvent 6§?pfoﬁ)bé’r:e HS g';:"c‘ﬁdﬁj a piPocess fofthe
pr epartat ignn of 4Ry BVnds lof 2EPnul A (1 )27r‘nrrpr isig® the
step oi—dbprotedSPRRYY cdmPRhaFor | 1 he 2ormila (3 V)

11 isobutyl 2-OMe, 5-F 31 32

12 isobutyl 2-OFEt 33 34

13 isobutyl 2-OCF; 35 36

14 isobutyl 2-Ph 37 38

15 isobutyl 2-Ph, 5-F 39 40

16 cyclopentyl 2-OMe, 5-F 41 42

17 cyclopentyl 2-OFEt 43 44

18 cyclopentyl 2-OCF; 45 46

19 cyclopentyl 2-Ph 47 48

20 cyclopentyl 2-Ph, 5-F 49 50

21 tetrahydropyranyl | 2-OMe, 5-F 51 52

22 tetrahydropyranyl 2-OCF3 53 54

23 tetrahydropyranyl 2-Ph 55 56

24 tetrahydropyranyl | 2-(3-F-Ph) 57 58

25 3,3,3-trifluoropropyl| 2-OMe, 5-F 59 60

26 3,3,3-trifluoropropyl 2-OCF; 61 62

27 3,3,3-trifluoropropyl 2-Ph 63 64

28 4,4 A-trifluorobutyl | 2-OMe, 5-F 65 66

29 4,4 ,4-trifluorobutyl 2-Ph 67 68

30 cyclopropyl 2-OMe 69 70

31 cyclopropyl 2-OFEt 71 72

32 cyclopropyl 2-Ph 73 74

35 n-butyl 2-OMe 83 84

36 n-butyl 2-Ph 85 86

37 isobutyl 2-Cl, 6-F 87 88

38 isobutyl 2-Cl 89 90

Table 2
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RR RRLRE Rz P (XIV) wherein P represents a
N-protecting group and all other variables are as
waledosoert7f or formula (1) above, to provide a choOpOS2Yd4/032771

of forrmula (1), optionally followed by the step of

form ng a pharmaceutically accept abl e salt. Exanples

of conpounds of the present %/enti on may be prepared

by conventional organic chem ry techniques from

i V-benzyl - mor phol i ne- 2-carboxylic acid ethyl ester 1

or iV- benzyhnorphol i noneas outlined in Schenmes 1-4.

The yompoynds of Examplesl 072937 tadR &a be obiainpd i prpntigmenically
phﬂet @nﬁ@z&‘@f&broﬁfg 19311 cHifd b'%}ﬁgegeét@f 1t ?c}lﬁﬁac{ht P:) l}antmmers

Sul nar agen etones o

céﬁ(bE’)chEk&fdG:hfbth Ichlrﬂ&leMD @@Wiersﬁdrﬁmf thé estadttb g¢hel Wredkikeb amide does
npound* Ket one) nethyl 3. ethyl 4 isopropyl 5
npg%mlg/the@hgg ce@bqﬁb% previding chirally pure amide 2. Conversion of the

Weinreb amide to the ketone also does not disturb the chiral center thus providing chirally

pure ketones 3 to 10, 77 and 82. Alternatively, chiral separation may conducted on the
amide 2 through chiral HPLC to provide its enantiomers. Alternatively, chiral separation
may conducted on the ketones 3 to 10, 77 and 82 through chiral HPLC to provide their
enantiomers. Chiral separation of the ester, amide or ketones may also be achieved by
other techniques known to those skilled in the art, such as fractional crystallization of
diasteromeric salts formed with chiral acids. Addition of the benzyl Grignard reagent
(Scheme 3) is a stereoselective process and gives predominantly one diastereomer with
only small amounts of the second diastereomer. No epimerisation is observed during
removal of the benzyl group. Alternatively, enantiomerically pure products are obtained
through conversion to an N-protected analogue such as butyloxycarbonyl or
carbobenzyloxy followed by separation by chiral HPLC. Removal of the N-protecting

group leads to enantiomerically highly enriched products.

In the experimental procedures described below the following abbreviations are used:
HPLC = high performance liquid chromatography

THF = tetrahydrofuran

2-MeTHF = 2-methyltetrahydrofuran

DIBALH = diisobuty! aluminium hydride

DCM = dichloromethane

FIA™ (or FIA-MS) = fast-ionisation-analysis mass spectrometry
LCMS = liquid chromatography mass spectroscopy

NMR = nuclear magnetic resonance

MW = molecular weight

MeOH = methanol

EtOAc or AcOEt = ethyl acetate

PS-DIEA = polymer-supported diisopropylethylamine



tetrahydropyranyl 3,3,3-trifluoropropyl 9
4,4,4-trifluorobutyl 10 cyclopropyl 77 n-butyl 2 Table
wa2@ypokapr opyl - substituted ketone 77 may al t er PElt/USE0Y032771
be obtai ned from N-benzyl noi pholinone as outlined in
Schene 2. GHP J Ph P 75 76 77 Scheme 2 Treatnent of
t he N-benzyl - nor phol i none MAtq a strong base such as

['ithiumdiisopropylam de follomed by addition of
cyclopropyl nmet hyl al dehyde gi ves 75. Reduction of 75

for exanpl e, borane-THF conpl ex gives 76.
Iﬁ@&‘tﬁ‘@ﬂ’ﬂﬂ‘m&esol ution of 76 to a pre-nixed sol ution

| f oxi de and oxal yl chloride provides 77.
lgeag%tléﬁlg% o¢lﬁ€etones listed in Table 1 with a suitably

<$st¢a|rlbalieaﬂylbﬁ5nzyl Grignard reagent gives N-benzyl
bstjtuted tertiary alcohols listed in Table 2
ié'i oRb O‘gﬁdRG are H unl ess ot herwi se

Ihﬁlddr(}ﬁhg )élaﬁﬁﬁtecﬂf%ﬁ] in Scheme 3. P N-benzyl

substi t ut tertiary al cohols Schene3-42- _
eehemntibmtiioexeass salt fornmation as detailed in Schene
4 Ig. qs to the tertiary al cohol
de = diastereomeric €xcess
eq or equiv. = equivalent
ACN = acetonitrile
DMF = dimethylformamide -
DMEA = N,N-dimethylethanolamine
NHsaq = 25 wt% aqueous ammonia

Tmass = temperature of the reaction mixture

The analytical LCMS data reported refers either to:

(1) a 6 minute run, performed on a column (C18 50x3 mm Sum) using a gradient [90%
H20 (+ 0.04% formic acid) to 90% ACN (+ 0.04% formic acid)] over 4 minutes and then
hold for 2 minutes; or

(i) a 12 minute run, performed on a column (C18 100x3 mm 5 pm) using a gradient [90%
HyO(+ 0.04% formic acid ) to 90% ACN (+ 0.04 % formic acid)] over 9 minutes and then

hold for 3 minutes.

General Synthetic Procedures for the Preparation of Examples 1 to 32 and 35 to 38

General Procedure 1: Preparation of N-benzyl morpholine alkyl ketones

To a solution of the carboxamide 2 in anhydrous THF at 0°C is added a solution of the
requisite Grignard reagent (1.2-3 eq in one or two aliquots). The reaction mixture is
allowed to warm up to room temperature and left stirring for 45 minutes to 2 hours before
quenching either with 1M hydrochloric acid or saturated ammonium chloride solution and

extracting either in DCM or ethyl acetate. The combined organic layers are dried over
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salts listed in Table 2 (wherein R2, R5 and R6 areH
unl ess otherwise indicated). H,R6 R5 R6 R5 Schene

wa2003042onpound* Conmpound# Exanple RL R2, R5, RBI/US2004/032771

(N-Benzyl (HCI Salt) internediate) 1 nethyl 2-Ph 11 12

2 ethyl 2-OWe, 5-F 13 14 3 .ethyl 2-OCF 15 16 4 ethyl

2-Ph 17 18 5 isopropyl 2-Owe, g_—F 19 20 6 isopropyl

2-Ove 2 1 22 7 isopropyl 2-OEf1 23 24 8 isopropyl 2-OCF

25 26 9 isopropyl 2-Ph 27 28 10 isopropyl 2-Ph, 5-F 29

30 11 isobutyl 2-Owe, 5-F 31 32 12 isobutyl 2-OEt 33
mpgnesjumsyinhalp, filleredpnd somentrated domeug to 2ivpitheaprRgpdmling alkyl

' -F 39 40 16 cyclopentyl 2-Owve, 5-F 4 1
KRR PLAREE, o 0 a3 a4

General Procedure 2: Preparation of N-benzyl tertiary alcohols

To a solution of the ketones 3-10, 77 and 82 in anhydrous THF at 0°C is added a solution
of the requisite benzyl Grignard reagent (1.1-1.5 eq). The reaction mixture is allowed to
warm up to room temperature and left stirring for 1-2 hours before quenching by addition
of cold water. After extraction of the aqueous layer in DCM, the combined organic layers
are washed with brine, dried over magnesium sulphate, filtered and concentrated in vacuo
to give the titie N-benzyl tertiary alcohols. Purification details are listed for individual

compounds.

General Procedure 3: Debenzylation of N-benzyl tertiary alcohols

To a solution of the requisite N-benzyl tertiary alcohol in anhydrous DCM is added solid
supported Hiinig’s base (Argonaut, 3.56 mmol/g, 2-4 eq) and a-chloroethyl
chloroformate (3 to 10 eq) at room temperature under nitrogen. The reaction mixture is
heated to 40°C and the reaction is monitored by FIA™ and LCMS analysis. After
completion the reaction mixture is filtered, and the resin washed with DCM. The
combined organic phases are concentrated iz vacuo. Methanol is added and the solution
heated to 60°C for 1.5 to 8 hours. After complete consumption of starting material the
methanol solution is evaporated to give a product, which is further purified as detailed for

individual compounds.

General Procedure 4: Conversion of amines into hydrochloride salts

To a solution of the requisite amine in dry diethyl ether (5-10 mL) is added hydrochloric
acid (1.2 eq, 1M solution in diethyl ether). Ether is blown off with a stream of nitrogen or
removed in vacuo and the samples were either dried under high vacuum for several hours
or freeze-dried (acetonitrile/water 1/1 [v/v]) to give the hydrochloride salts in near
quantitative yield. |
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18 cycl opentyl 2-OCF 45 46 19 cycl opentyl 2-Ph 47 48
20 cycl opentyl 2-Ph, 5-F 49 50 21 tetrahydropyranyl

WQ@20M0472%2 F 51 52 22 tetrahydropyranyl 2-COCF 5BCBUSR84/032771

tetrahydropyranyl 2-Ph 55 56 24 tetrahydropyranyl
2-(3-F-Ph) 57 58 25 3,3,3-trifluoropropyl 2-Owe, 5-F
59 60 26 3,3,3-trif|uoropropxh 2-OCF 61 62 27
3,3,3-trifluoropropyl 2-Ph 63 84 28
4,4, 4 trifluorobutyl 2-Owve, 5-F 65 66 29

r|fluoro utyl 2-Ph 67 68 30 cycl opropyl 2-Owe
é %’ peedie ?’ﬁfiﬂrwom{ Grigupyd zoageptsy anst 1 Grizgmard
reagéits 35 n- butyl 2-Ove 83 84 36 n-butyl 2-Ph 85 86 37
|sobutyl 2-Cl, 6-F 87 88 38 isobutyl 2-CI 89 90 Tabl e

Such4eagehts vmapmparéd ffm Theanplisite Halide o3 Ber@?'ﬂhﬁﬁietlﬁlr%anethods
ormvia

|1
e T LR T LTINS
°0 \% I
LSS IS R RO SR A Bl L

‘deveneedtOrganic (Hhemtisiey” chihnaVileemdSonstnes,, 3 i, @pnﬁS -561). The

f the
r&ﬂhgl@ ﬂaXIdB enzqu'lahées v(v:grrelavege esrI c%rllmgermally available or prepared using

previously published literature methods.

Preparation of Intermediates for the Synthesis of Examples 1-32

4-Benzyl-morpholine-2-carbonitrile

o

N

O

A one-litre reactor with mechanical stirring, cooled by an ice bath, is charged with
N-benzylethanolamine (172.2 g; 1 equiv. available from Aldrich Chemical Company). 2-
Chloroacrylonitrile (100 g; 1 equiv. available from Aldrich Chemical Company) is added
dropwise over 2 minutes. The temperature is maintained between 23 °C and 29 °C by
means of the ice bath and subsequently a water bath at 15 °C. After one night stirring at
room temperature (water bath), the mixture is dissolved in tetrahydrofuran and transferred
to a 2 L reactor which is cooled to —5 °C by ice/NaCl bath. The total volume of
tetrahydrofuran is 1.35 L. Potassium zerz-butoxide (148 g; 1.1 equiv.) is added by portions
over 1 hour, keeping the reaction temperature at 0+2 °C. After 1 hour post-stirring at 0
°C, the mixture is quenched with saturated NaHCOs (500 mL). The aqueous layer is
extracted with diethyl ether (500 mL). Organic layers are dried over MgSO4 and
evaporated to dryness. The title compound (149.8 g; 65%) is obtained after percolation of
the 250 g dry residue on 1 kg of SiO,, eluting with the following gradient:

5% AcOEt — 95% n-heptane 25L '

10% AcOEt — 90% n-heptane 2L
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Weinreb am de to the ketone al so does not disturb the
chiral center thus providing chirally pure ketones 3

W 2008047277 and 82. Alternatively, chiral separe€T/082008§32771

conducted on the anmde 2 through chiral HPLC to
provide its enantiomers. Alternatively, chiral
separati on nay conducted on [gg_ketongs 3 to 10, 7 and
82 through chiral HPLC to provide their enantioners.
Chiral separation of the ester, am de or ketones may
al so be achi eved by other techniques known to those
ski | | ed 19% Aef@Etr B>%guheptane fract i dhal crystaglization
of dias 0 j ts ned wi th.chiral acids.
A@ditio%ﬁ%?ggzgﬁBgﬁ%9Th%§%gﬁard reggént (Scheme 3) is
AMtestives HieiitdruRdtOmes de Ffb@a@u\a@sfolwv@sdom nantly one
smal | amounts of the second

‘Ag il %i)t I: %@g?ﬁg?%ggﬁggaqr%ﬁ Fecessivebisleadeasiwitly 2ichtproacrylonitrile
. d { .
(TR o holeb0he B 81 °C TRt KFhtipvietasaigrvine (57 ks

360 mades3 isomided and ths-rpactioa ahigthre b3 08fak taBdiCd} réSm temperature for

ut yl_qxygcar bonyl. or carbobenzyl oxy fol |l owed by _
a @Bé?g’n npthe opixpuge 1sgbjuged wined83¢ b coled downitd agput — 12
° t i [ A 2nr i ched .
DS A, 37T icles) 1k SRR, gy maintaining

abmitevi 3t 1< ToldsowiabguabD PEY iTak hﬁmu@is%ouﬁ@@ﬁatéd% Gh&it 9PC for 2.5
performance |iquid chromatography THF tetrahydrofuran
hothge qugnched by pdding Meteny 23 89 maibiBigabout? PE aliirhass < about 8

i Ni ' [ h FI A (. | A- VS .
e LU 5L B 8 e
td feqeli T o0 andrieqgliamd 1l yoBis SvaSRRICK 1R %%Xl%(;laliﬁ‘ﬁﬂe G#fheous layer

. magneti c_resonance MN = nol ecul ar wei ght
1535pHated) The organic layer is then concentrated under reduced pressure (150 mbars)

maintaining Tmass < 60 °C in order to distill 162 kg of toluene. The filtrates are then
diluted with toluene (114 L) and treated with SiO, (Merck silica gel 60, 0.063-0.1 mm,
74.1 kg) under agitation at room temperature for 1.25 h. SiO, is filtered and rinsed with
toluene (2x114 L). Then, the filtrates are concentrated under reduced pressure (150

mbars) maintaining Tmass < 60 °C in order to distill 351.8 kg of toluene.

4-Benzyl-morpholine-2-carboxylic acid hydrochloride (91)
(o]
on)\ou
N
(Y

A 500 mL reactor under N; is successively loaded with toluene (36.72 mL) and 2-
chloroacrylonitrile (10.7 g, 122.23 mmol) at room temperature. Then, N-benzyl
ethanolamine (18.36 g, 121.14 mmol) is added over 5 min and the reaction mixture is
post-agitated at room temperature for 16h. Then, the mixture is diluted with tolueﬁe
(110.16 mL), cooled to — 5°C and 2M potassium ferz-butoxide solution in THF (121.14
mmol) is slowly added over 30 min, maintaining the temperature at — 5 °C to 0 °C. The
mixture is post-agitated at about —5°C to 0°C for 1h, then quenched by adding water (45.9

mL). The aqueous layer is separated and the toluene layer is washed with water (45.9
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waele@shyi2zari ne R = retention time cbz

Et OAc or AcCEt = ethyl acetate PS-DIEA :45 A
ol ymer - supported diisopropyl et hyl am ne- 45- =
Dot he car bobePzyUs2094/682771

hr or hrs = hour or hours mn or mns = mnute or

m nutes ee = enantioneric excess de = diastereoneric
excess eq or equiv. = equival %t ACN = acetonitrile
DMF = di net hyl f or mami de DVEA =

N, N- di met hyl et hanol am ne = 25 wt % aqueous ammoni a

T tenperature of the reaction m xture The
'&ﬂﬁl}‘i then the g as allovesslgp veagmyte freqrs t@nmr@mret ofhe(drardc layer is

e o Bl BTGRP
tém‘dné (rl 0] xﬁIéI,)’/aﬁdxrmnaeted evith) 4N Mﬁqull r?lmrﬂ%;e %ﬁ@gﬁ%ﬂ%ﬂ is heated up

h nutes:; or_ (ii) a
t8$¥ %fe@bl?‘ J%mé@ then { 8‘%‘#?%?5“@@"1‘4 @ﬁhatg'pgmlt@lnperfl@@@/@wtnught
[
Al gy o1 Sola LD Shhed il o8 et and aviea
pdnerediiceSymassined atcOPC e g urield =f@31r%): he Preparation of
13 and 35 to 38 CGeneral Procedure :
@5%5{! gt'(l”lﬂﬁfpg? b gm0m9mlznﬂ@wR@MrMe(%es

[NJ/K @
.

A 250 mL reactor under Nj is successively loaded with 91 (5 g, 19.41 mmol),
dichloroethane (50 mL), DMF (0.014 mL, 1% mol) and oxalyl chloride '(1 .86 mL, 21.35
mmol). The mixture is heated up to 60-65°C for 2h, before being cooled to 0°C. Then,
morpholine (6.93 g, 79.60 mmol) in dichloroethane (20 mL) is added over 15 min
keeping the temperature below 10°C. The heterogeneous solition is post-agitated for
1h30min at room temperature and quenched with water (30 mL). The biphasic mixture is
filtered on a Hyflo Super Cel® (10 g), then after separation, the organic layer is
concentrated under reduce pressure. The mixture is taken up with isopropanol (80 mL)
and 12N HClaq (1.61 mL, 19.41 mmol), stirred for 10min and concentrated under reduce
pressure. The mixture is taken up with isopropanol (13 mL), heated to reflux until a
homogeneous solution is formed, then it is cooled to room temperature. The precipitate is
filtered, rinsed with isopropanol (10 mL) and dried under vacuum at 40°C overnight to

obtain 92 as an off-white powder with 79 % overall yield.

4-Benzyl-morpholine-2-carboxylic acid ethyl ester (1)
(o]
Oy
o

A stirred solution of 4-benzyl-morpholine-2-carbonitrile (113.0 g, 0.56 mol) in ethanol
(1030 mL) is treated with concentrated sulphuric acid (165 mL) added in portions.

(exothermic, internal temperature rises from ambient to 65 °C). The mixture is then
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To a solution of the carboxam de 2 in anhydrous THF at
CC i s addeda solution of the requisite Gignard

WO egos271 1. 2-3 eq in one or two aliquots). ThRCT/US2004/032771

reaction mxture is allowed to warmup to room
tenperature and left stirring for 45 mnutes to 2
hours before quenching either .with hydrochloric acid
or saturated anmoni um chl ori dé”“sol ution and extracting
either in DCM or ethyl acetate. The conbi ned organic
| ayers are dried over-46- nmagnesi um sul phate, filtered

e gndenteux &er qokrs, The soliionyis\eeoledand dhencoopesntiiated in vacuo to

[Tele" =10 neral ~Proc e2:
R etk 1SR Vil RO PV E0GR amdme
podduchextiaetatiato deth§] etileralibk Sigahie phakydeied ovéimaine$em sulphate,
i.s addeda sol ution of the requisite benﬁ%ig Gignard
14!1@5%61'\’% e("i‘P%—“‘?.déo éb})“.essrlﬁé’ apuoetyield amiotk majerzg! [iosmaduated

R £ h left stirring for

%é%g%ﬂgﬁ%%?#re dug%gqii %gwéggfﬁf. on of cold water.
Mermativelyt caropownl biay be spthesingd ak @yliowd:n DCM  t he

5 DL Rt A P BB edoridh M AR GB AEG R fsborgod Hmder
nitEspeR atifoPh¥R Wil 4IHCM}Q—H|I\!|5IP§(?E§|—%—E£{)BE§EI§#?é"/oéj 9'.2%'m01) and

Purification details are or I ndi ual
cthenplddAds. Atdimessal= I5:20°C coneBntrdded sulfiyicedci . 76 L, 50 mol) is added

| tert. Lcqhol s, To .a sql ution of th
T R AT K
dbys. atad] 6oldfdovenis AfsBed b ulds: xaeaﬁrr.(aﬁ& ?%r}@égti’on?%&ﬁ%e is

rnrml/%, 2-4 eq) and a-chloroethyl chloroformate
caqied i) Trass 03026 &ap Saten(f@ Ly fscksided overd2femin foHewed by Na,CO;

j ] S . h 0 C an e reactiqn is
SHER61 02 15 13 RERHEC ATy 0ol LS i 7
atdtete iseRicled 016 Iv) Aidihe phased bielRixed forai¥mid erHeSst b i MBIRdae gs
with DCM The conbj ned organi c phases are concentrate
separafieckanst theawaons phass inerdegted vith efbykasietats @m10&at Bk tambined

: f t r .conpl ete cons ti gnof .
ofghicl1fers ar? calorUt 16 arypbes Had SO MR i GE! SRt tarown oi
(1992gi 878 product, which is further purified as

detailed for
4-Benzyl-morpholine-2-carboxylic acid ethyl ester (1b)

Ojﬂ..iio,\
.

o

Compound 1 may be separated into its enantiomers by chiral HPLC under the following
conditions: Daicel Chiralpak OJ 20um; 25cm; 100 % EtOH + 0.3 % DMEA; 0.4 mL/min;

detection at 260 nm. The desired enantiomer 1b is the peak eluting at Ry = 20.25 min.

4-Benzyl-morpholine-2-carboxylic acid methoxy-methyl-amide (2)
o
[Oj)k'}j/
o
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i ndi vi dual conpounds. General Procedure4: Conversionof
am nes into hydrochloride salts To a solution of the

w0 e@aiogi2te anmine in dry diethyl ether (5-10 nipCT/5S2004/032771

added hydrochloric acid (1.2 eq, Msolution in diethyl
ether). Ether is blown off with a streamof nitrogen
or renoved in vacuo and the s les were either dried
under hi gh vacuum for several” éurs_or freeze-dried
(acetonitrile/mater 1/1 [v/v]) to give the

ydrochl oride salts in near quantitative yield.-47-

& ASHEPOFEPEmieR 05N, Nedimsidbydsoxydamimei(G:6ag; 671663g19®tm anhydrous

DERLERAHL) BRIl BT W aPEPIBRRBPRRAR | e

trshethyylalehtinida &M)‘Mlutlﬁh in'esend B4 Int1e &7i G}HIHE?) ek 30 Bifutes. The
for. exanpl e Fieser, L.F. and Fieser, Reagent s

Fegrtion TgRtE issphipvprtp svarm e regm é@nmmm Iefystirringafor 1 hour. A
A Cc .
Qi ortieedatt K14 827 D o AMSARGR DGMIABH Tur ) then aade

&BBwES byer %MﬁMI therelhajémﬁaﬁm{e 1@&&%&1@&*&&%@@6
e or prepared using
Giett e Yy asinus adiian of paaspheie b @%eglmmqgagm shosphate, pH 8)
t | es 1- .
%?“B“e"ﬁ‘z THEPRLRAER it QiR b eH el mERT P opd 5 sgpidue
Wishid m’ﬂhhéniproﬁilms The oigagic phas ie mehxcoﬁébnln@%dbﬂwcud #nd washed

- I 172.2 q; eqgui v.
R RS e s BT S ecraRp A i B RHATAPRm 4 the orbamic phases are

@hi@ﬁé@%a&’ﬁe@%ftﬁ btife, GLES o%r a%lgﬁgfﬁ dsug) Yt a%%' tﬁe gcglggﬂt evaporated

dri ch Cheni cal Conpany) 1s W se
lmVﬁ@wetQ givthdas @ wpléqvaoux@ltemamw]mm neen‘:hohleiowﬁbbe worked up as

b |
Bllbf Yo AaRR ST e SolRfoitet R et bk e eaepromivivisns Lok
stiedifrefoatl tor Béﬂ@feequeﬁéﬁlﬂg b¥ ﬁﬁ’(ﬁtlﬂﬁ 3 ISH hate gﬁﬁé‘{lg}’s%ghuhp{;ydro gen

tetrahydrofuran and transterred to a
nhesphats, pH § solutignoblpwed by mlomafmteﬂ—ﬁ&letaquadus\myem likere-

eXracted with DCM and the organic phases are combined, dried over magnesium

sulphate and the DCM evaporated in vacuo to give 2 as a yellow oil (3.36 g, 47 %). MW
264.33; C14H20N,03; '"H NMR (CDCl): 7.47-7.22 (5H, m), 4.55 (1H, d, 1.5 Hz), 4.00
(1H, dd, 11.5 Hz, 1.7 Hz), 3.75 (1H, dt, 11.5 Hz, 2.2 Hz), 3.65 (3H, s), 3.56 (2H, m), 3.17
(3H, 5),2.93 (1H, d, 11.3 Hz), 2.68 (1H, d, 11.3 Hz), 2.30 (2H, 11.3 Hz); LCMS: (6 min
method) m/z 265 [M+H]", Rt 0.65 min.

4-Benzyl-morpholine-2-carboxylic acid methoxy-methyl-amide (2b)

ol _
Iy

Compound 2 may be separated into its enantiomers by chiral HPLC under the following

conditions: Daicel Chiralpak OJ 20pm; 25cm; n-heptane/isopropanol 80:20 v:v; 0.4
mL/min; detection at 220 nm. The desired enantiomer 2b is the peak eluting at (RT =

2??? min). Alternatively, compound 2b may be synthesized substantially as described

above for compound 2 using compound 1b in place of compound 1.
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tetrahydrofuran is 1.35 L. Potassiumtt-butoxide (148
g; 1.1 equiv.) is added by portions over 1 hour,
whe®@piosm7t he reaction tenperature at 02 C Af t BCT/LISIV04032771
post-stirring at 0 C, the m xture is quenched with
saturated NaHC 3 (500 nL). The aqueous | ayer is
extracted with diethyl ethers500 nL). Organic |ayers
are dried over and evapor at ea to dryness. The title
compound (149.8 g; 65% is obtained after percolation
of the 250 g dry residue on 1 kg&SiO, eluting with
2-Phenyi-Stilumorbgngl dueraide: 5UACOEt - 95% n- heptane 2.5 L
% AcOEt - 90% n- heptane 2 L-48- 15% AcOEt - 85%
n- heptane 2 L 20% AcCEt - @ n-hertane 5 L
Alternatively, this internedi ate may be prepared as
follows: A 1600 L glass-1i gactor under is
successively | oaded with 2-¢fil oroacrylonitrile (33.2
kg, 379 noles) and toluene F 4 L) at 21C. Then,

Tkll\ell-qtt{FnZ l eltug Els?é agad?cgmi Sste%sg?o C%P{}?érgﬁh}/ ia§ajf‘a@fjee(%1§1qa1) 5-

ﬂﬁcﬁ%ﬁ&ﬂldﬁc@d f@lbw%b@ﬁﬁeratﬂrelproééhﬁns (IAn(éS rﬂOOOut:EZ 4920-4028). MW
di | ut ed V\nthtoluene t 0_about

26503 P o SH VMR, (GG A S BB 3P hap LU, 1 7.05 (I,
r 5r7(HO l}@f&t - 3 C< Tnass
tdzggg%u?%ﬁ%’%'é% ’rnsBS(t Ere 'S pos?)gaglqt ated at about 0
(5F fuoro-2-vethoxyi-pleemylumantlandl by addi ng water (142.5 L)
mai ntai ning about 2 < Tmass < apout 8 C. The aqueous
| ayer is separated after 35 m utes of post-stirring
all owing the mxture to ré&gch d the toluene |ayer is
washed with water (142.5 L) and#the aqueous |ayer is
separated. The organic |ayer i s then concentrated

R RSP PR o PO R o
Cﬁéﬂ]ﬁ:ﬁl@(ﬁﬁp?lﬁ?lﬂ Ihetlhaﬁéﬂaltlt-ed °Wldnheﬂ mtrugamtmoépne}e ﬁ;mdded NaBH,

treated w Mer ck S|I|c@w? 60, 0.063-0.1 mm
(7k5§1)5gu2@ @qma@ |ppfatqn@ﬂseatT he selwip ipdiosted te Wegp tO popTR feniipéirafure

and af{e n%ﬂgs {h rlléa%goﬁv'sct)lgent is removed under reduced pressure and replaced

with dichloromethane. This solution is poured onto ice water and further extracted with

dichloromethane. The organic fractions are collected and dried (MgSO4) and the solvent
removed under reduced pressure to give the title compound as an oil (9.794g, 87%). MW
156.16; CsHoFO,; "H NMR (CDCls): 2.58 (m, 1H), 3.81 (s, 3H), 4.63 (d, 2H, 6.3 Hz),
6.78 (dd, 1H, 8.9 Hz and 4.3 Hz), 6.94 (td, 1H, 8.5 Hz and 3.1 Hz), 7.04 (dd, 1H, 8.7 Hz
and 3.1 Hz).

5-fluoro-2-methoxybenzyl chloride
OMe

CI/\©
F
Neat (5-Fluoro-2-methoxy-phenyl)-methanol (19.587g, 1 equiv.) is added to neat SOCl,
(42.2 mL, 4.6 equiv.) at —78°C under a nitrogen atmosphere and the solution is then
allowed to warm to room temperature and stirred until evolution of gas ceases. An

equivalent volume of anhydrous toluene is added to the flask and the solution heated to
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toluene (2x1 4 L). Then, the filtrates are
concentrated under reduced pressure (150 nbars)

woraosangi2m ng Tnass < 60 in order to distill 358CBURO©632771

t ol uene. 4-Benzyl - nor phol i ne~2-carboxylic acid

hydrochl oride (91) J HCl A 500 L reactor under is
successively loaded with tolu%gg (36.72 nL) and 2-

chl oroacrylonitrile (10.7 g, 2.23 mol ) at room
tenperature. Then, N benzyl ethanol am ne (18.36 g,

121.14 nmmol ) is added over 5 min and the reaction

R necaolingdbe reaghiomscdation is powned oatmiee water.lHedolubbtlayer is

ggllqteél e{ﬁ% cme t(%{ggﬁd?m %Ut e J%ﬁ%p%? ¢ ebeilf.l]&'e% I;Lrgssg.rLe The crude
ﬁ@ieﬁbl 9 Rublimdd o0t 82t /d.d5 H’ﬂ%!n)) t6 glvé lpsitye @Cdﬁ%ﬁﬁ%}@ \595\&?}191:6 solid

mai nt ai ni ng the tenperafur
G’HS)A[OLH: 61V9. Mo 1174601 GiRCIED; HbNMR(GDOﬂg DIT(S, BH),14%60 (s, 2H),
é zz%u(gg d by adding water (45.9 nL). The aqueous
arated and the toluene |layer is washed

Wzd@tﬁﬂub%eﬁ?/ﬁ%agmmﬁwohw the m xture is

all owed to warmfo roomtenperature. The organic | ayer

is then concentrated under reduc®® pressure at 40 C

Then, the m xture is dil utedg W tol uene (100 nlL) and
extracted with 6N HC aq (162 m! Thi s aqueous | ayer

is heated up to the reflux for | h30, then the m xture

is allowed to stir at room tenperature overnight.

Mégreesiuen yshiaks (2426 £,00888 mOlLk, 2 1§ abdliethyl sthEd (306 'hﬁg are loaded in

ARG rieh o seirion oé?%{ygq Jometaogpenzyl chlorids (116 &, 0.664 mol,
1S S5y O B, Y W SBERNBpfgo gots nd
sswdlceyaing ef thelSefiaed-2aintthoRibenoylgshlcrRle4dlution aye added and the
rB%?i’P’b ?x{igﬁ#r% }%insgggeg %_) g%&m%iéglggl Thenr%mallrfé)e;rgfl' e %[]i?uoro-Z
methoxybenzyl chloride solution is then added drop-wise maintaining the temperature of
the reaction mixture below 28 °C. The mixture is stirred for another 5 minutes at 19°C

and after completion of the addition a white suspension is formed.

1-[4-(Phenylmethy)morpholin-2-yljethan-1-one 3)
’ o]
oj/“\
G,

Compound 3 is obtained from 2 (0.730 g, 2.8 mmol) and commercially available
(Aldrich) methyl magnesium bromide (1M solution in THF, 3 mL, 3 mmol, 1.1 eq) in
anhydrous THF (25 mL) following General Procedure I after purification by automated
column chromatography (eluent EtOAc/n-heptane 14/86 —100/0 [v/v]) (0.3 g, 49%). MW
235.33; C14Hp1NO,. LCMS (6 minute method) m/z 220.1 [M+H]", Rt 1.55 min.
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nmol ). The m xture is heated up to 60-65C for 2h,
before being cooled to O C. Then, norpholine (6.93 g,
wQ@ 206047120l ) in dichloroethane (20 nlL) is addeRCDVS2004/632771
m n keeping the tenperature bel ow C. The het erogeneous
solution is post-agitated for | h30m n at room
t enperature and quenched mﬁtg water (30 nmL). The
bi phasic m xture is filtered %n a Hyfl o Super Cel (1)
(10 g), then after separation, the organic |layer is
concentrated under reduce pressure. The m xture is
1-{Rivenybn athplymorphplingayliprop@olrang (dhd 12N HCO aq (1. 61
m., 19.41 mmol), stirred for 1Omn and concentrated
under reduce pressure. The mpxflure is taken up with
I sopropanol (13 ni), heated[t reflux until a
honogeneous solution is forned, then it is cooled to
roomtenperature. The pre itate is filtered, rinsed
with isopropanol (10 nli) ahd dried under vacuum at 40

CEpBYRIa QB RATRIART0IB 25 63hnAbh 2B AnRAYEIEY aviilble
% 0

veral |l yield. 4-Benzyl-norpholine-2-carboxylic
(Addiich) ettty tnagmtsmm (btomide £2.65 nmdd 7 mmthﬁ &) in anhydrous THF (25

mimPtoéwé er58 redie d e Aoanal aif ofs & detp Mg 3e!
EI%M OIS (8 ntihfR ndthoddaled3s 3 [MOFHI| ORS 1 7@xsihher i c,

ernal tenperature rises fromanbient to 65 C). The

Z-Méthylrle[:ﬂ-@h@hﬁmeﬁﬂd)mmpm-ammpaaﬂwne f®r 66hrs. The

solution Is cooled and then concentrated in vacuo t

hal f vol une, basified wth agugoys potassi um carbonate

(beware frothing) and the p(o udt extracted into

di ethyl ether. The organic phase is dried over

magnesi um sul phat e, fiIte[E%Jand evaporated to dryness

in vacuo to yield an oil. is material is evacuated

i el
Cof PR3 1O Sy A HTe, 11 8 i G Ed cottnicidly availabie
(Alﬂhbh)\/l@oprdpylthghesrlﬁﬁ@llMdai(IMcsbhﬂlomn FHR; G eL, 34.3 heubl, 3 eq)
is c arge

m&é%é&@e%) mﬂfvl@g&qw Hrdieania | ms DelloR BEA-63 & 89%) MW
2613;39%: %{zsﬁo%, @Ris) Hmﬁetrhétﬂ&il:) &392&% 2 [ﬁﬂ}iﬁ”&%ﬁz F1 min.

concentra sul furic acid 50 nol)
3103eRpIOR - (phenylmethyl)morpholm-Z-yl]butan-I -one ( 6)

E:J)Oi
O

Compound 6 is prepared from 2 (10 g, 37 mmol) in anhydrous tetrahydrofuran (50 mL)

and commercially available (Aldrich) isobutyl magnesium bromide (2M solution in
diethyl ether, 56 mmol, 28 mL, 1.5 eq) following General Procedure 1. After stirring for
1 hour the reaction is quenched by addition of aqueous hydrochloric acid (150 mL). THF
is removed in vacuo and diethyl ether is added after pH adjustment by addition of a
saturated sodium bicarbonate solution. The organic phases are combined, dried over
magnesium sulphate and the solvent is removed in vacuo. 6 is isolated in 80% purity (8.7
g, 67 % with respect to pure product). MW 261.37; CgH3NO2; LCMS: (6 min method)
m/z 262.2 [M+H]", Rt 2.753 min.
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to the solution over 20 mn (highly exothermc). The

solution is heated to reflux for 2.5 days. Then, 10 L
wotoosolreent is distilled off under vacuum and P¢EUS2004/032771

reaction mxture is cooled to Tmass = 20-25 C. \Vater

(40 L) is added over 25 mn followed by Na CO sol ution

(1/2 saturated, L) and Nchog /2 saturated, 7 L) to

reach a pH ~ 7. Ethyl acetate’1s added (15 L) and the

phases are m xed for mn. The organic phase is

separated and the aqueous phase is extracted with
Cychypentplf &(rhenyireath) wiprplivtis-Zviiwethadone (Ani c | ayers

are evaporated to dryness und@r vacuumto give 1 as a

yellow to brown oil (1992g,o0
4- Benzyl - nor phol i ne- 2- carbB I| acid ethyl ester (Ib)
o Conpound 1 nay be separate into its enantioners by

chiral HPLC under the foll ow condi ti ons: Dai cel
ChiralpakQ]ZOmn 25cm 100 Y% EtOH + 0.3 % DVEA; 0.4

|s ik 7@5‘91%(1%5&%@%09{2@5965”12 7 Hﬁn&i?ﬁf BB RdaRYEbAfan (120

elutin
mi-)Bad anmal@mehbleZA&@dha )zyctlo}men@d mmhgnesmm brom1de (2M solution

el Yl R s Sran oG o ek b

qaaiialveysel E1ERP o1 IW G Bs%ﬁg%g\fnmn iEErll\nﬁipﬁé ﬁm@ﬁl‘éﬁl@d) m/z 274

dropw se a solution of trinethy M sol uti1 on
MrrHeRarde24 min.m_, 67. 6 mol ) over 30 ninutes. The
reaction mxture is allowed to warmup to ro

14- é%wﬁ%@hy)raﬁlathémt2-1gl{(t¢tmlvzgrq-6H zayrﬁwryl)mtémm (h

of the ester 1 (6.74 g 27 mmol) in anhydrous DCM (100
m.) is then added dropw se &y 0 mnutes and the
reaction mxture is left stirri over ni ght before

guenchi ng by cautious addition of phosphate buffer
(di sodi um hydr ogen phosphat e H 8) solution. The

precipitate is renmoved by filtration through a celite

L T R T e

ani ¢ pha
mii)tahd vieteeahydidpgranyl emgsediay ehloride (Eharx tBaxc98d 966,13757) (2M

SO Qtlc?r{ glftgtrrggy%podfut he6 grn%inf 3Cmﬁlr2)?,81?25' eq%rfgllowing General Procedure 1.
After 30 minutes further 4-tetrahydropyranyl magnesium chloride is added (2M solution
in diethyl ether, 6.5 mL, 13 mmol, 1 eq.). After stirring for 2 hours the reaction mixture is
quenched by addition of ammonium chloride solution (30 mL) and ethyl acetate (30 mL).
The aqueous layer is re-extracted with ethylacetate (30 mL) and the organic phases are
combined, dried over magnesium sulphate and the solvents are removed in vacuo. The
resulting residue is purified by ion exchange chromatography to give 8 as a yellow oil
(2.98 g, 96 %). MW 289.38; C17H,3NO3; LCMS (6 min method) m/z 290 [M+H]", Rt
2.20 min.

Alternatively compound 8 may be prepared as follows:

a) Neutralization of 92

92 (97 g) is suspended in toluene (485 mL) under mechanical stirring and sodium
carbonate (3.68 N, 97 mL, 1.2 equiv) is added. Then, the mixture is diluted with water
(194 mL) and stirred for 45 mins at room temperature. Then, the biphasic mixture is

filtered on Hyflo Super Cel® and transferred to a separatory funnel. The aqueous layer is
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conbi ned, washed wth brine, dried over nmagnesi um

sul phate and the sol vent evaporated in vacuo to give 2
W@32008/0y2rt ow oil. Alternatively, the reaction POUUS200€032771

wor ked up as follows: upon addition of a solution of

the ester 1 (1 eq) the reaction mxture is left

stirring for 1 hour before a4 nchi ng by addition of

phosphat e buffer (disodium hygrogen phosphat e, pH 8)

solution, followed by addition of water. The aqueous

| ayer |sreextracted with DCM and the or hases
dlé@&@(ﬂﬂdﬂh@@(ﬁ%ﬁ ilaygr 43 By ﬁ@%qeaﬁﬁ@g Pﬁﬁ%{tr% %Fﬁg prgsaure at 40°C

to?agnM%%V 3@25 %t %gldeﬁ&\};s%gﬁgggﬁ()%hw?ﬁﬁioﬁé o@ %_\;E?é’cl‘m%gc:entrated

ur?ldfﬂt_éheﬁaﬁ@ c615d1|t10ﬂi@to g‘h;gﬁ (O:f EI&V gd The Freklbpse of ddthpoliht] 92ds a toluene
, t .5 Hz, 2.2 Hz), .3.6
sofigiqngly fheg, d%fe@mh whyde ?P@%ﬁoos%}l and .thwfurﬂﬂ,n {§tepgy o b added
d113HZ) 2.30 (2H, 11.3 Hz); LCQWVE:
ﬂ(@ Grigodll s é‘%%’"m 2 265 [MH Ro s mu D)
byFdiehayh ofhe Whidnariere@gentr boxyl i ¢ aci d

h hy|
Anﬁéeét%ﬁé@”‘é%@%m 08 o loa P RHB o0 TS SRAEA Shings o
@%ept bt 3 e EW mnn%eﬂhe%dft@ha@dés 91502(@%& if64170.150 g)

panol 80:20 v:v; O. /mn; detection
ami4—2ﬂ6mmah?ﬂmwﬁnm(l ai)anaaddednénlt@bon B th@rvgiamthm 5 minutes.

s e T O R4S SHTERE
kgefotéh%ﬂg&gﬂﬁaﬁ (wslmﬂlmﬁm@mﬁh h 88 Ehlpb F})fs p?emem dver 1 hour

enyl -5-fluoro benzyl brom de The title
kespingolintiss eonstaapatabouti 68°6. ftey40mipnies ofpestapiptiqn, the reaction
- fluorpsalicylic acid foll ow ng

nﬁl’Ftt“é?rléf‘t?‘@é‘ﬁo&é?Bﬁtﬂr"8%m(t39§3§a 000, 122, 4020-4028). MN

0)2@151 drdactibBr F; H NMR (CDCl ) : 7. 48- 7 38 (5H, m,
7.26-7.19 (IH m, 7.05 (IH_ td, 8.3 2.8 Hz), 4.39
Thetglueip/T ch{r@j@euyrahze@ 92 iy pdded to the Gn gnard reagent at 20-25°C

oxge§_4'§|rﬁjf1)1r ?he mix fgqg f‘os@-qgﬁgtea aﬂ%toﬁlal%&lperature for 1h. Then, the reaction
mixture is quenched by addition at 0-5°C to an acetic acid/H,O mixture (44.3 mL acetic

acid and 245 mL H,0). The aqueous layer is separated and discarded and the organic
layer is washed with H,O (60 mL). The aqueous layer is separated and discarded and the
organic layer is washed with 2N NaOH (100 mL). The aqueous layer is separated and
discarded and the organic layer is concentrated under reduced pressure at 40°C to 230 g.
The residue is taken up with IPA (1 L) and concentrated as described above to yield 230 g
of 8 as the free base.

[4-(Phenylmethyl)morpholin-2-ylj(tetrahydro-2H-pyran-4-yl)methanone (8b)

SRe
O

An inerted 6L reactor is charged with THF (242.5 mL), magnesium (54.47 g, 2240mmol)
and 5% of the total amount of 4-chlorotetrahydropyran (12.28 mL, 112 mmol). Then, a

small amount of methyl iodide (0.5 mL) and one iodine crystal is added. The reaction
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Ovwe HO'" F To a solution of
2- met hoxy-5-f | uor obenzal dehyde (11.093g, 1 eq,

w@e@shere from Al drich Chem cal Conpany) in necTiEasmb4/032771
at -10 C under nitrogen atnosphere is added NaBEL
(7.515g, 2.7 equiv.) portionw se. The solution is
allowed to warmto roomterrp%r7ature and after 30
m nutes the reaction solvent “i's renoved under reduced
pressure and replaced with dichloronethane. This
solution is poured onto ice water, and further

misgure axstireedandrheated BP dp 6ASORGnATterintiatpRdhe EEMABEE fons

RO EPRE L2 4 2P nhich, ARER T (Y | B3y addea

ovieP 139 46ns. g‘ﬁ%’&lmxﬁiw ﬂsfh@atbﬁ up o3 O:addlﬂlbﬂ\dmllﬁlﬁx%ef%rg :begl(,jgﬁﬁoled to
s . )
0°H-T|1Fhsn,gher|‘2\’ eagb Arngiqt%l) (378. &AgQQ @mql)rrhhée@m% kel 7% L) is added

1105 AT G end oG Fe s ior ey 60 mins. Then,acetc

ac(cﬁ(4f8ImDJ @82 ngﬁdilg maﬂda@mwtjab mireird folloved b9.a55745,; viv: saturated
UIV i.s added ta at SOCl 2 (42.2 .4 uiv.). )
NECUB o mies 2200 miDdgering e e eopt & Cs S préshic layer s

whshed ?ﬁ’%} 60 iﬂ?‘@g\\r/ o?ut 24 WCW@I&&E{H@ (SHUEE) ARd after separatlon

stir gas ceases. An equival en
tolnshel (ES00 imBrdnddr aiers(1800 mdr)as ackieddd dob drgamh solfitiars ﬂ“ham dfter

th | ut 6 |
exiiBEAE oY gh UGS et he el g e infpdSiied with 3.68 M
NQZ@CHQE 1 43ES. The oPERA¢ ﬁSf@ICis @ﬂ@d doérav gﬁw%}e@:ﬂﬂ coféentrated

sol ve renoved under réeduced pressure. The crude

undet rediedd pressyredioidmatbs¢ BOyisldGooro8nd8h as }hetfoeeg:na%(%ﬁe% g, 98.6%
tll itl e conmpound as a white solid (13.40 g, 61%. MW
9.60; CHOFQO HNWMR (CDA ): 3.87 (s, 3H), 4.60 (s,

ARéPhatively compound 8b may be prepared as follows:
R-(-)-Mandelic acid (1.65 g, 10.8 mmol) is added to a solution of 8 (3.15 g, 10.8mmol) in

isopropanol (20 mL). After 2 min of post-agitation, an homogenous solution is obtained

at room temperature. Crystallization begins after 5 min of post-agitation to form an easily
stirable suspension. This suspension is post-stirred for 21 hours at room temperature. The
solid is filtered and washed with isopropanol (2 mL). The white crystals are dried under
vacuum at 40°C over 5 hours to give 1.8g of 8b R-mandelate with 37.5% yield and 99.2%
ee. 0.5N of K,CO3 (2.4 mL, 1.2 mmol) is added dropwise to a stirred suspension of 8b R-
mandelate (500 mg, 1.13 mmol) in toluene (5 mL). A biphasic solution is obtained. The
free base 8b is entirely present in the organic layer, which is separated, concentrated on a

rotovap and dried under vacuum at 40°C affording 8b as an oil with 98% yield.
5,5,5-Trifluoro-1-[4-(phenylmethyl)morpholin-2-yl[butan-1-one (9)

cal
©) E

Compound 9 is obtained from 2 (1.38 g, 5.23 mmol) and 3,3,3-trifluoropropyl magnesium
bromide (20.9 mL, 10.50 mmol, 2 eq) in dry THF (45 mL) following General procedure
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6.79-7.20 (m 3H). 2-nethoxy-5~fluorobenzyl nmagnesi um

brom de Ove BrMy""" F Magnesiumturnings (21.6 g 0.888
woeios/0427eg. ) and diethyl ether (300 nlL) are |peries200#032771

a reactor under A solution of 5-fluoro-2-nethoxybenzyl

chloride ( 6 g 0.664 nol, 1.5 eq.) in diethyl ether

(200 nmL) is |oaded in an ad@gélon runnel . | odine

crystals and a snall anount t he

5-fl uoro- 2-rnet hoxybenzyl chloride solution are added

and the reaction mxture is stirred to initiate the

B,éascrnﬂnorop'my} magiastien bromidhis obtainedolremzommercially available

hl or.i, d i
AR SR b SR BB LB b 2y A 5 st by
mrf%;z%hﬁ%% c@;%xﬁavo Ey g1-5|3§9 A% ¥ Uil €1.28 g578.79:3MMOBORBDL her

m nut es at and after rrEIetlon of the addition
Cléimﬁm@z wé\@%(@mute meﬂ@ﬂ)rm’z 302.4 [M+H]", RT2 66min.
u{mhenyl met hyl ) m)r hol i n- 2- et han 3)
aod-lﬂs(pémﬂmﬁ@d’ )mogmhoding %’ry e@lfg"- 1) and
cormerm ally avail abl e (Al dgi ch) nmet hyl rmgnesi um
brorride(IMsqutionin'[F , 3 mMmol, 1.1 eq) in
anhydrous THF (25 niL) follow ng General Procedurel

after purification by automated col utm chromat ogr aphy
(el uent Et QAc/ n- hept ane 14 -100/0 [v/v]) (0.3 g,
499 . MW 235.33; Cl4H21N 2. °LCM5 (6 minute nethod) mz

[ é¢2 (0.717 g, 2.71 mmol) in anhydr
Cfﬁ%‘?i&l ? a’m%ﬁeﬁeﬁﬁ JfTo)%,éa ?%{I’%%or?n 2( yl] pgr opanl-nlnioo)nlcf:\1 (4 g o
tetcahydanfiein 420 mL)and Kot rifluonobityl @namegunﬂoreﬁlldﬁh@w)l\/[ Slgtion in

conmer ci al | | abl.e (Ald nesi.um
GRS 05 s > Toricbal A 4 oAU i i
ob?%@emm fcBhinRud Sonpe 1%13‘}// @@ﬁﬁbﬁ' (A'f’dr%?d W Ltrifhagoutyldirb@idedbllowing
General Procedure 5. After 30 mmutes another 0.3 eq of 4,4,4-trifluorobutyl magnesium
bromide are added (0.5M solution in diethyl ether, 2.5 mL). After stirring for 2 hours the

solvents are removed in vacuo and water (20 mL) and ethyl acetate (30 mL) are added to

the residue. The organic phase is washed with brine, dried over magnesium sulphate and
the solvent is removed in vacuo to give 10 as clear oil (0.985 g). 10 is taken onto the next
step without further purification. MW 315.34; C;6H20NO2F3; LCMS: (6 min method) m/z
316 [M+H]", Rr 2.9min.

4-Benzylmorpholin-3-one
[O \Al\
N0

A solution of N-benzyl-N-(2-hydroxyethyl) chloroacetamide (627.7 g, 2.76 mol) in tert-
butanol (0.9 L) is stirred under nitrogen while warming to 25-30°C. Potassium tert-
butoxide (2.897 L of a 1M solution in tert-butanol, 2.90 mol, 1.05 eq) is added over 2
hours. The reaction mixture is then stirred at room temperature for 90 minutes. Ice-cold
water (6 L) is added and the resultant cloudy solution extracted with ethyl acetate. The
combined organic layers are washed with brine, dried over magnesium sulphate and

evaporated in vacuo to give a light brown oil (441 g, 84%), which is used in the next
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CHNO. LCMS (6 minute method) mz 234.4 [MH , R
1.78 mn.
wQ20ds0km2l2 | - [ 4- (phenyl met hyl ) nor phol i n- 2-yl | prp@EDOS1000082771
e (5) Conpound 5 is obtained from2 (3.018 g, 11.4
mol ) and commercially available (A drich) isopropyl
magnesi um chl ori de (2M sol ut |5§n in THF 17.1 nmL, 34.3
nmmol, 3 eq) in THF (100 ni), “fol | owi ng Gener al
Procedurel as a yellowoil (2.68 g, 89%; MV 263. 38; C
HNO; LCVMS (6 mnute nethod): mz 248. ||\/H1—2|| R 2. .41
stagerwrchout further purification; MW 191 23, CnHwNOz, H (CDCls): 7.29-7.40

(5?!6 chﬁéé}%s‘)lﬁé ?g&ﬁ{gﬁ i g?12(2§f71 %@; TMES12 min

médhl zt[g,yqq RO i (50 m_) and commerci al |-y
avai'l abl e (Al drich) isobutyl magnesium brom de (2M

4—$@hleli20(ﬂy¢l é}%ﬂtky)droghb@thy%ﬁomszn-ﬂanWﬁ 1.5 eq)

I 'owi ng neral Procedure 1. After stirring for 1
hour the reaction is quenchgd Py addition of aqueous
hydrochloric acid (150 niL){ J:;Pm s renoved in vacuo
and diethyl ether is added pH adj ust nent by
addition of a saturated sodi bi car bonat e sol uti on.
The organi ¢ phases are conbi , dried over nagnesium

o 6 ibehol fogBo BAPRG T Bome (35 gy S gl iy LR A0 ) is added
L

h B ﬁ%o‘ﬁ%ﬁ%l%ygﬁ?{% }lﬁﬁm RT;W&B mr% ?Xﬁnmﬁﬁ 1M & ) dropwise over

2@yiruient t J8°CAolpwedby slewaddjtivor qfivytiopropylinptheididalyde (3.85 mL,

S R BPBb A eE FERRG e AT (LS Eie SRGoR SRR E Ry et

éeﬁli‘td I%Bhﬁeﬁ@%%ire ahd B PRE aﬁa&hemm.sf 'ﬂfé‘r&{o@l@h @lﬁqdeabhed by

utiton indiethyl ether, 19.1 niL, nmol |, q)
addatidrouf m@mrmeprmmms Imyéris qmmt@d \mth Eéoékp,éh@l cergbined

& l Wg?sl[ Zlf&ﬁﬁgﬂi g@ﬁ%@eﬁﬁ SN%Hate a%e&@cecm in vacuohlglﬂ'lﬁcatmn
u§16$ (R5 @Ak KBk am&haﬁgfdpny DUMMOH anoty ©- Bt PHrdh gives 75 in

net hanone (8)
O% punty with 4-benzy1-morphol1n—3-one as the major impurity. This product is directly
used in the next step. MW 261.32; C;5H;sNO3; LCMS (6 min method) m/z 261.32
[M+H]", Ry 2.23

(4-Benzyl-morpholin-2-yl)-cyclopropyl-methanol (76)

OH
(o}

CY

N

C

Borane-THF complex (1M solution in THF, 30 mL, 30 mmol, 4.1 eq) is added slowly to a
solution of 75 (1.9 g, 7.3 mmol) in THF (100 mL). The reaction is heated to 60°C. After
24 hours MeOH and hydrochloric acid (2M, excess) are added and the resulting mixture
heated for one hour at the same temperature. After careful addition of saturated NatCOs
solution and EtOAc the aqueous layer is extracted with EtOAc. The combined organic
Jayers are washed with brine, dried over magnesium sulphate and the solvent is removed
in vacuo. Purification by ion exchange chromatography gives 76 (1.1 g, 61%). MW
247.34; C15Hp:NO,; LCMS (6 min method) m/z 248 [M+H]", Rt 2.48 min.
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C Conpound 8 is obtained from2 (2.84 g, 10.74 mol)
i n anhydrous tetrahydrofuran (30 nL) and

wd2a0ss2my dr opyr anyl magnesi um chl ori de ( Chem PEGEUS2088032771

1965, 3757) (2M solution in tetrahydrofuran, 6.5 ni,
mol, 1.2 eq) follow ng General Procedure 1. After 30
m nutes further 4-tetrahydropyyanyl nagnesium chl oride
is added (2M solution in diethyl ether, 6.5 nL, mol,
1 eq.). After stirring for 2 hours the reaction

m xture i s quenched by addition of ammoni um chl oride
Cycloptapyli44(BlenylpethybimerphplineZpljmethapgoe (7). The
aqueous |ayer is re-extracted wth ethylacetate (30
nm.) and the organi c phases arel_conbi ned, dried over
magnesi um sul phate and the{sgl vents are renoved in

vacuo. The resulting residu is purified by ion
exchange chr omat ography to g| 8 as a yellow oil
(2.98 g, 96 %9. MN289.38; CHNO; LCMS (6 mn

AC”Et hod) fmi'z 2! 912,5{%,'1\1’&%92@%3%&3@7%% g;)tiin\]/)eél% (4.5mL) is

ot O oo .

Al 0 1500 980y 1 suspesis 01 e

nﬂ?})ﬁbﬂ@@é&‘bf{ 3 _s@l&tdid_)iil 0976d(1L(_)9 %,Zl.élqmimo)l) ihlj)@W@cﬂ I‘a‘l[bl ender n(ijtro gen at
the mixture is djiluted wt ter and stirre

—$iC. AdierFHEingoF bymintissy mﬂﬁ%ﬁﬁﬁéﬁmﬁ%%ﬁ“ﬁﬂé £9) 15 added

a{er gt?}rgl?lg chitifues FG' BAnMtddy G S8l diEr) tRN&vers are separated.

rred to a separatory funnel. The aqueous |ayer ;
The agfcoud ilpeaisdeathederith BCMH: Fha combiaype prgad@4a@rgjreivwashed with

concentrated under reduced essure .at 40 C.to a SS .
bEPC B oD R SBHRIGES 8 G0VER: ARGV iy pey Putfication
ugﬁé %ﬁt@t&?&&ﬁ% cRloR ARy (FROASAIRXEM)A0I0AD S 50809 v/v]) gives

maSs of 347 g. The free base of conpound 92 as a
70 @k ageBowail0i68rg, 64%) hAYEVHRA532 €150 1bNOx KM S ¢ 6 snimprethod) m/z

solution is ready to be added to the
2@83@%‘3‘??@&@;@%“‘%) Formation of the Grignard reagent
1-(4-Benzyl-morpholin-2-yl)-pentan-1-one (82)

(jf*”
C

Compound 82 is prepared from 2 (0.87 g, 3.28 mmol) in anhydrous tetrahydrofuran (30
mL) and commercially available (Aldrich) n-butyl magnesium bromide (2M solution in
THF, 5 mmol, 2.5 mL, 1.5 eq) following General Procedure 1. After stirring for 1 hour
further n-butyl magnesium bromide (2M solution in THF, 1.6 mmol, 0.8 mL) is added
and stirring continued for 30 minutes. The reaction is quenched by addition of ammonium
chloride solution (30 mL) followed by EtOAc. The organic phases are combined, dried
over magnesium sulphate and the solvent is removed iz vacuo to give 82 (0.82 g, 96%).
MW 261.37; C1¢H3NO,; LCMS (6 minute method): m/z 262.4 [M+H]", Ry 2.34 min.
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An inerted 3 L 3-necked flask is charged with THF (50
m.) and magnesiumturnings (9 g, 0.370 nol, 1.25

wWe@ousw4 272 The m xture is heated to Tmass = 60 EUHON2004/032771

i odine (0.150 g) and 4-chl orotetrahydropyran (1 nlL)
are added. Initiation is observed within 5 m nutes.
Then, the m xture is heated tg Tmass = 63-68 C and
addi ti on of remaining 4- chlorotetrahydropyran (39.19
m. diluted with 188nL of THF) is perfornmed over 1 hour
keeping T mass constant at about 68C. After 40 m nutes
of post-agitation, the reaction mxture is allowed to

Egoanle 2 Braoatatonat 121l Shipfinyd]-2 V13U 8ok i 2 91pHdBan-2-o1
hédroRRkfde" ent at 20-25 C over 45 min. The m xture

- ated at roomtenperature for Ih. Then, the
14[1;aeﬂwwnwy&ydfkm-érmwwpéeavt2rJdnrwnel-el @ o
an acetic mxture (44.3 nL acetjigc.acid and 245 nlL The
aqueous | ayer is separated and i dcar ded and the
organic layer is washed with (§9'nl). The aqueous
| ayer is separated and di sc@r ded and the organic |ayer
is washed with 2N NaCH (100yfL). The aqueous | ayer is

separ ated and di scar ded '"b he organic |ayer is
ed7pressure at 40 Cto 230 g.

concentrated under reduc .

The residue is taken up with IPA (1 L) and . .
Conpeuni }btswepggeddgg@r%-&é@y&&%g mégrﬁgé{noorgglgeo(p.?gl\/ggolutlon in

) : . 1) in anhydrous THF (7 mL
eSS) LSS 5HBE L o5 ol apd 3 B73 gy 125 ol n anhydrous THE (7 L)
fdltopyingGereryt! Preeetharmch a-Righbylbenml Areghersymn dbrorgideispehipiged from
c@g@?ﬁ%{;g’)egf 'gglg d@c&ﬁé—%ﬁl&;&%&@xﬂﬁ%{ﬁ% HﬁTo(N%f'g' éZnegal Procedure

4- 1 R8eisiun?bfoMiat {10 ANERS nénol) are
5S%hgg€%ﬁ%1&g?g%%$@?%%?qe 0. 15 mL and_lone. I odi neo,) _
addefHtedire iqpermbitterthe Terstipr withiiohwater (Tinkd-uklds jobtainedas ag oil in

d heatged .up tq 64- C.,. After initiatio

73Xty perion ektanes G Solyed e it S80 abipgeg cotumn
ok der Sty ERIALA-HpEne 820 50759 [/dydnd @aketeshto the next step
without further purification (0.23 g isolated material). MW 387.53; CasH20NO2; LCMS (6
minute method): m/z 388.2 [M+H]", Ry 3.37 min.

1-/1,1°-Biphenyl]-2-yl-2-mopholin-2-ylpropan-2-ol hydrochloride (12)

Ph
OH
C |
N

H CH

12 is obtained from 11 (204 mg, 0.53 mmol), a—chloroethyl chloroformate (0.23 mL,
2.11 mmol) and polymer-supported Hiinig’s base (296 mg, 1.05 mmol) in DCM (5 mL)
following General Procedure 3. Purification using ion exchange chromatography,
followed by preparative LCMS and conversion into the hydrochloride salt following
General Procedure 4 gives 12 as a foam (102 mg, 65%). MW 297.36; C19H23NO,.HCI;
'H NMR (CD30D) & 7.15-7.39 (8H, m), 7.07-7.11 (1H, m), 3.97 (1H, dd, 3.0 Hz, 13.0
Hz), 3.56-3.65 (1H, m), 3.20-3.25 (1H, m), 3.08 (2H, t, 12.5 Hz), 2.82-2.99 (4H, m), 0.60
(3H, s); LCMS (12 minute method): m/z 298.2 [M—HC1+H]+, R14.38 min.
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over 135 mins. The mxture is heated up for 30
addi tional m nutes before being cooled to O C. Then,

w0 b@seiznr eb ami de 2b (370 g 1400 mmol ) di | ut eRICT/HSZ0BIF032771
(2777 L) is added over O m ns between 0-4 C and the
m xture is stirred for a further 60 mns. Then, acetic
acid (48 nL, 0.83 mmwl) is agdded to the m xture
foll owed by a 55/45: v/v: saturated HACI/H2 m xture
(2590 nL) keeping the tenperature below 9 C. The
organic layer is washed wth a 60/40: v/v: saturated
HACI / H2 m xture (500 rrL) and, after separati on,

m,,}aﬂ_;_oaﬁ @g},chmﬁ m I uene m xt ure whi ch is basified
th 3.68 M (148 nL). The organic layer is dried over

IWam—J—(lhkthybddenylpﬁdekatybdethyﬂmvrplm@mekﬂl]butan-}ol (13)

pressure to dryness to yield conpound 8b as the free

base (400.8 g, 98.6%yield). %Iternatlvely conmpound 8b

may be prepared as follows: R-( Mandelic acid (1.65

g, 10.8 mml) is added to a _sqluti®n of 8 (3.15 g,

10. 8mmol ) in isopropanol (28yAy. After 2 nin of

post-agi tation, an honogenoys solution is obtained at

roomtenperature. Cryst a@i:iati on begins after 5 mn

of post-agitation to for n easily stirable

suspensi on. This suspension is post-stirred for 21

Chogeandil3 xswcbmmem@@nait @82 mgrRS mwpl)and 2-mpthexy-Sdfluphepenzyl

hed
R el LS b o IR P 108 B
GeherdbPFyeBinde). Buthai etlhwal%n@%ﬂmétﬁoﬁyld fﬁﬂmﬂ%nﬁﬁ mﬁgn&ium
of K2C 3 (2.4 m., 1. I.s added dropw se t

b@mlﬂfi eM selyfien i élﬁﬂwi e@ar, S+ manqlsge a%ed aﬁeiéo min and the
mgﬁ acr B %L%e@?”énet glgk? awé@ﬁ%ﬁ?ﬁ? |S§re§‘?/é pr sen i tﬁﬁ%uon by
ol ahdrge |chwﬁiato ahplohl3 8 obepmedaisadellowrodEnta788 putitgii7G2 mg). The
cé%&ﬁ%ﬁwtaaagn g%é}rﬁg ,'tlijgnlgpi[c st\ég svliltlfllomutafturtﬁecrxf)u%fﬁfcgtrlgﬂ T\%ngﬁa%
NG (;M%ég inbtd ol pavhy i mephel 317 ?mﬁl ]buta

oun |sota|ne (1.38 g,

1375+ %?tumi kméﬂzsilo}y)}h%jﬂwfmm%ﬁ%bummsﬁhymchlmde (14)

|
o

o~ F
o

N” CH
H

14 is obtained from 13 (717 mg, 1.92 mmol), a—chloroethyl chloroformate (0.83 mL,
3.84 mmol, 4 eq) and polymer-supported Hiinig’s base (1.08 g, 3.84 mmol, 2eq) in DCM
(17 mL) following General Procedure 3. Purification by ion exchange chromatography
followed by preparative LCMS and conversion into the hydrochloride salt following
General Procedure 4 gives 14 as a solid (185 mg, 30%). MW 319.81; CisH;2FNO3.HCI;
'H NMR (CDsOD) & 6.94 (1H, dt, 1.5 Hz, 9 Hz), 6.81-6.84 (2H, m), 4.07 (1H, dd, 3.5, 13
Hz), 3.67-3.76 (4H, m), 3.56 (1H, dd, 2.5 Hz, 11 Hz), 3.33 (1H, m), 3.14-3.25 (1H, m),
3.00-3.08 (2H, m), 2.84 (2H, , 14 Hz), 1.37-1.51 (1H, m), 1.05-1.19 (1H, m), 0.82 (3H, 1,
7.5 Hz); LCMS (12 minute method): m/z 284.1 [M-HCI+H]", R13.76 min.
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brom de (20.9 nL, 10.50 mmol, 2 eq) in dry THF (45 nl)
foll ow ng General procedure-58- 1.

W@2®58478r2 f i uor opr opyl magnesi um brom de i s ObPEI/NEI04/032771
fromcomercially available (Al drich)
3,3,3-trifluoropropyl bronm de foll owm ng General
Procedure 5. Purification by6| on exchange
chr omat ogr aphy gives 9 as an 3i | (1.24 g 78. 7% . MN
301.31; CHF NO;LCVMs5 (6 mnute nmethod): mz 302.4
[ MFH , 2. 66ni n.
5,5,5-Trifluoro-1-[4-(phenyl methyl)rmrphol in-2-yl]pent

xample } : ]~ ol 24 0] ,',_ AYID-¢.
D%%.ng; {g}f)ga‘@a%lﬁp,fﬁr‘fchﬁ““‘&é ﬂlg_rz obut yl magne3| um br oni de
ether, 6.5 nL, 3.25 mol,
24 4BRen yzﬁeﬂy&mxrpﬁdlmoz@% gd-[tﬁﬂeammml)mg]ﬁmyysutan-z-ol (15)
y

obt ai ned from conmerci a aval | abl e (Al drich)
4,4, 4-trifluorobutyl brom de fpFI owi ng General

ProcedureS. After 30 m nutes aag
4,4,4-trifluorobutyl nagnesium m de are added (0.5M
solution in diethyl ether, 205 AL). After stirring for
2 hours the solvents are r ed in vacuo and water
(20 nL) and ethyl acetate ( nm.) are added to the

resi due. The organic pha 's washed with brine, dried
over nagnesi um sul phate the solvent is renoved in

Compaorhts Repantfmh as%%lt 3 S e gtimedeely s appe
@&%S%ﬁ)L%%Q% 9%a§‘e%1ﬁ1§roﬂr%éﬂf1, R, 9min.

ni or pho ne A solUtion of
1 M-thanmjlll- e (Iﬂaxﬂnydlmux T3 eh) followoes Genate! K@Z?du?e g, After 30

RGN O AR AT
(d S?Mtsléﬂftf&ﬁ'lﬁ’ ﬁle(}%fl 88ér, 4. of mi, M8 RhHbN) Purifitati6h by RIH S@RAnge

i’s added over 2 hours. The reaction
cmnmmgeaphsr gnha@ r159ts an od 188 2 83Yh) MNP 40A# b &2 HoF 3§03, LCMS (6

gt e sy ST oRT b B 2 i th ethyl
2-2\29} Foft a-rzl-_{gSI g_p ngJ ﬁ?ﬂogfegﬁ?g %_Yjpﬁ%@;lﬁu@ i 2%?1949)%CM0”?13 (16)

magnesi
g

o}

er 0.3 eq of

OH
o}

N~ CIH
H

16 is obtained from 15 (1.88 g, 4.59 mmol), o.—chloroethyl chloroformate (1.98 mL

L, 18.4 mmol) and polymer-supported Hiinig’s base (2.58 g, 9.18 mmol) in DCM (40
mL) following General Procedure 3. Purification using ion exchange chromatography
followed by automated column chromatography ( eluent, MeOH/DCM 0/100 to 20/80
[v/v]) and conversion to the hydrochloride salt following General Procedure 4 gives 16
(258.5 mg, 17%) as a white solid. MW 319.33; CysHzoFsNO3.HCI; "H NMR (CDsOD) -
7.53 (1H, 44, 2 Hz, 7.5 Hz), 7.27-7.38 (3H, m), 4.20 (1H, dd, 3.5 Hz, 13 Hz), 3.85 (1H,
td, 3 Hz, 13 Hz), 3.70 (1H, dd, 2 Hz, 11 Hz), 3.44 (1H, d, 13 Hz), 3.27-3.34 (1H, m),
3.12-3.22 (2H, m), 3.07 (1H, d, 14 Hz), 2.96 (1H, d, 14 Hz), 1.55 (1H, sextet, 7.5 Hz),
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evaporated in vacuo to give a light brown oil (441 g,

84% , which is used in the next-59- stage w thout
wo ewosloer27puri fication; MV 191.23; CnH NO ; H NMR/USDEH032771

: 7.29-7.40 (5H, m), 4.67 (2H, s), 4.28 (2H s), 3.87
(2H, t 5 Hz), 3.31 (2H, t, 5 Hz); LCMS: (12 min

method) mz 192 [MH R .00 _gyn.

4- Benzyl - 2- (cycl opr opyl - hydr oxy- net hyl ) - mor phol i n- 3- on

e (75) OH To a solution of 4-benzyl-norpholin-3-one

9.5 g, 50 1) in THF (200 ni) i dded it hi
126 180 Soto 7 o ae0 D3 Ak 1610 LM 3 amirte mesofingyz 320.4 M
ise over 20 mnutes at -78 Cfollowed b
HGHES Rty B¢ oycl opropyl  nothyl al dehyde (3. 85 L.

55 mmol, 1.1 eq). After stirring at -78 C for one hour

the reaction mxture_ is allowed to warmtqQ roQ
mple dx Preparation of 1,11 dbiphenyH2-pls2-monpholin-2-yihutan-2-ol

' eyquenched by addition of Et OAc and bri ne.
by Béitibiile | ayer is extracted with EtQAc, the
-fI01¥0) 93/ 4L i BRIGN. S LIRS DI W17
1 %ﬁ%@?gn’gﬁgwgﬁc@g&ﬁm%?ﬂg{d urifi E:vati on usipné
aut omat ed col unm chr omat ogr ap MeOH, 100/0 to
85/15 [v/v]) gives 75 in 70% p y wth
4- benzyl - nor phol i n- 3-one as.o jor inmpurity. This
product is directly used ir[ he next step. MN 261. 32;
CHNO; LCMS (6 min msthﬁd)N nmz 261.32 [ M+H R 2. 23

1002

(4- Benzyl - nor phol i n- 2-yl ycl opr opyl - met hanol (76) OH

Bor ane- THF conplex (I M sofution in THF, 30 nm, 30

dH?iS;d 74 ir | 8wl .58 erRol§ Rhd2 pRéh 1 1
Cg .Lgld%;’tjnlf)%ghﬂe%@?g?%)gzrhe reaZti oani S }ﬁ%eatg)ed ?go&smm
bré&fide (AF25M sdldtidroir dethiGithantll . hyadr, @84 wmiot) in@nbydrong THF (15

ss) are added and th esul ting m xture, heated for
whETRotng ConeHEParidie i et ped Rl RGO s préfared
fr dbinnfRicigy &@gﬁMbﬁt(ﬁqidﬁ%mhéﬂtw&ﬂzggb@ﬁﬁdéfo@wﬁgw Eeneral

aqueous | ayer is extracted wth EtOAc. The conbi ned

Procebane 6. Further equivalents of 2-phenylbenzyl magnesium bromide (10.32 mL,
2.58 mmol) are added. Purification by ion exchange chromatography followed by
automated column chromatography (eluent, EtOAc/n-heptane 0/100 to 50/50 [v/v) gives
17 (705 mg, 68%) as a colourless oil in 91% purity which is directly used in the next step.
MW 401.55; C27H3;NO,, LCMS (6 minute method): m/z 402.2 [M+H]+, R13.56 min
1-[1,1 ’-Biphenyl]-Z-yl-Z-morpholin-Z-ylbutan-Z-ol hydrochloride (18)

Ph
[0
N

H ¢

18 is obtained from 17 (705 mg, 1.76 mmol), a—chloroethyl chloroformate (0.76 mL,
7.02 mmol) and polymer-supported Hiinig’s base (988 g, 3.52 mmol) in DCM (15 mL)

OH

1H

following General Procedure 3. Purification by ion exchange chromatography followed
by automated column chromatography (eluent, MeOH/DCM 5/95 to 20/80 [v/v]) and
conversion into the hydrochloride salt following General Procedure 4 gives 18 (0.37 g,
62%) as a yellow foam. MW 347.82; CoH2sNO,.HCI, 'H NMR (CDs0D) & 7.43-7.46
(1H, m), 7.29-7.34 (3H, m), 7.14-7.25 (5H, m), 7.06-7.11 (1H, m), 3.94 (1H, dd, 3.5 Hz,



| ayers are washed with brine, dried over magnesium
sul phate and the solvent is renoved in vacuo.
w@rosHe2at i on by i on exchange chromat ography gPeEES2064/032771
(1.1 g, 61%. MN247.34; CH]NO; LCVM5 (6 mn nethod)
mz 248 [MH] , R 2.48 m n.-60-
Cycl opr opyl [ 4- (phenyl et hyl )_rag[phol i n-2-yl ] met hanone
(77) A solution of dinmethylsul'phoxide (0.69 nL, 9.7
mmol, 2.2 eq) in DCM (4.5 nm.) is slowy added to a

| ut | f oxalyl chloride (2.43 .8 L, 1
12405 D08 (B 51 O, ot 7, 1 BB PSR 43 5 80-2.99

ity P07 gt PP R G s¥ A, P A0EEn R e
mdtholl):AYRI3128 [BPHC S-RIddRM.6Nehist i rring continues for

m nutes. After addition of water, the |layers are
separated. The aqueous |ayer is washed with DCM The

SRS b At ch o B fudicS2 YRR RerR1]-85netl{1-£5horpholin-
Zﬂ%m_ﬁn-ﬁwﬂjdmaﬁlbﬁﬂe@)ng aut omat ed col umm

chromat ogr aphy (Et OAc/ n- hexane, 20/80 to -50/50 [vl\é)
15880107 2-Em ethyipsly)phenpli-3-1o @h8lR2-¢4-(Wrerylm ety Dugrigmline-ylbutan-
N(?' LCMS (6 min nethod) mz 246.3 [M-Hf, R 1.095 nin.
210 (L?-)Benzyl -nor phol i n-2-yl)-pentan-1 o-ne (82) o

Conmpound 82 is prepared from2 (0.87 g, 3.28 mmol) in
anhydr ous tetrahydrofuran (30 and comercially

avai l able (Al drich) n-butyl m i.um brom de (2M
solution in THF, 5 muol, 2. 1.5 eq) follow ng

General Procedure 1. After |stlirring for 1 hour further

n- butyl magnesi um br om de (ZM solution in THF, 1.6

mol, 0.8 nL) is added afidystirring continued for 30
m nutes. The reaction is quenched by addition of

PRI T RORHLEEGSY S00.PE 4 S mlil) ML) BB B eny
psimisrbale(i o, i e S 1w
Dfellaweng: GeneralZy: quzqquul?ﬁepe@igg%# ﬁ_% Sﬁwge_tﬁoxy%-%oreo-benzyl
magnesium bromide (8.49 mL, 4.25 mmol) are added and mixture is warmed to room
temperature and left stirring overnight. Purification using automated column
chromatography (eluent, n-heptane/EtOAc 100/0 to 75/25 [v/v]) gives 19 (0.53 g, 48%).

MW 387.5; Ca3H30FNO3, LCMS (6 minute method): m/z 388.2 [M+H]+, R13.21 min.

1-[5-fluoro-2-(methyloxy)phenyl]-3-methyl-2-morpholin-2-ylbutan-2- hydrochloride

(20)
!
§

H cH
20 is obtained from 19 (523 mg, 1.35 mmol), o—chloroethyl chloroformate (0.58 mL,
5.40 mmol, 4 eq) and PS-DIEA (0.76 g, 2.70 mmol, 2 eq) in DCM (10 mL) following
General Procedure 4. Purification by ion exchange chromatography and conversion to

the hydrochloride salt following General Procedure 4 gives 20 as an off-white solid
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Exanpl e 1; Preparation of

[-TI,1"-biphenvl1-2-yl-2-norpholin-2-yl propan-2-ol
wog@soehiori de (12) 1-[1, PCT/US2004/032771

- Bi phenyl ] -2-yl - 2-[ 4- (phenyl net hyl ) nor phol i n-2-yl prora

n-2-ol (11) Conpound is prepared from 2-phenyl benzyl

magnesi um brom de (0. 25M sol é%l on in diethyl ether,

5.5 m, 138mm|)and3(27 , 1.25 mmol) in

anhydrous THF (7 nmi) follow ng General Procedure 2.

2- Phenyl benzyl magnesi um brom de is obtained from

(Ox%gr@%). AMW338\83; I 2FQ: dCE hi MMBHEROBBY 110 (1H, d, 9.5 Hz),

O ahf, £ B ot o A o oy BT 131 o 5L ),

2. 9”93 1% (@H“?&:Z'])s e ﬁfé@@b nef ena (SIHe@dHﬂgomque@cm PLI%) LCMS
s obtai ned as an oi
(lbmlrmty naeftheat): mtzrﬂ&&([Mﬁ{@b”Iﬂélh%Zﬂ wim) chr omat ogr aphy
and automated col umm chronmat ography ( Et QAc/ n- hept ane
0/100 to 50/50 [v/v]) and taken onto the next step

1 - roch ’e2'n 1[11'-Bipheny|]2-
yl - 2- mophol i n- 2-yl propan- 2- ol hydrochlorlde (12)

2—d4zB¢@zybmoaphdw-2ﬁ&nl . -"(eZWn@fw"ml Gyngihyl-hutan-2-ol ( 21)
a-chl oroet hyl chloroformate (@23 nL, 2.11 mml) and
pol ymer - supported H nig's base @ ng, .05 mmol) in
DCM (5 nlL) followi ng General Pf@cedure 3. Purification
usi ng i on exchange chromat 1 apiy, followed by
preparati ve LCM5 and conversi‘on into the hydrochl oride
salt follow ng General Pr, dured4 gives 12 as a foam
(102 ng, 65% . MW 297. 36; HI\IO HCI HNW (CD OD) d
7.15-7.39 (8H, m, 7.07-7.11 ( 3.97 (IH dd,

Canpouatd 211i8 obtareyl fragn 5613 £6.09 mmOH)and Q-Iwhsxzber{zwl-magneswn

brplige oy sb s ot R R oo n I 3 B gpgomen

anhy@ofs FBIF{30 mib follbwaigGenaal Proepdirall i Butifidation by column
I-[5f|uor02(trrethvloxy)phen){lzrmr f)l) - 2-

chromatography (eluent, EtOAc/n-heptane 0/100 to 40/60 FV v]) gives 21 as colourless oil

(145 g, 84%). MW 369.51; C3H3NO3.HCl; LCMS (6 minute method): m/z 370.2 [M-

HC1+H]", R72.77 min.

3-Methyl-1-[2-methyloxy)phenyl]-2-morpholin-2-ylbutan-2-ol hydrochloride (22)

MeO
OH
EO
N

H CIH
22 is obtained from 21 (1.24 g, 3.37 mmol), a—chloroethyl chloroformate (3.63 mL, 33.7
mmol) and polymer-supported Hiinig’s base (4.72 g, 16.8 mmol) in DCM (45 mL)
following General Procedure 3. Purification using ion exchange chromatography
followed by chiral preparative HPLC (n-Heptane EtOH: DEA 85:15:0.2 gradient,
chiraicel—OD) gives two enantiomers the first eluting enantiomer (Rt 9.5 min), and the
second eluting enantiomer (Rt 11.41 min). The two enantiomers are converted to their

respective hydrochloride salts 22a (146 mg) and 22b (138 mg) and obtained as white
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vl but an- 2- ol hydrochl ori de (14)
| -[5-Fl uoro-2-(nethyl oxy) phenyl ] -2-[4-(phenyl net hyl ) no

WO piwsloiT272- yl ] but an- 2- ol (13) Conpound 13 i s oPCHUA®A4/032771

from4 (583 ng, 2.5 mmmol) and 2- et hoxy-5-fl uorobenzyl
magnesi um bromi de (5.5 nL, 2.75 mmol, 1.1 eq) in

anhydrous THF (15 nL) fol | ow 29 General Procedur e2.

Furt her equival ents of 2- rret xy-5-fl uorobenzyl

magnesi um brom de (2M solution in diethyl ether, 10

m., 5.0 mmol) are added after 30 mn and the 1mxture
s¢1ﬁ1s\@mmde1tau conminedeigié). MW 3 S O S1aNOe.HEl H dMR (CD;0D) 8

f f
7GR B IS 2] GrbB0a b4 Beod P ol ) P8G5, (4HL )
3P4 ;1 d(Z% }{%)12 4%? f@% |Hf ﬁl)tff‘ﬁ@('lI‘PV@VIZQCH?hQ 95311 (4H,

out er I Catl on

ITEJ\D% (E"@Pt(eﬁ 68 Hal, &. 16‘5(31"19&,)7 otiz), 3726 GH, M- P HZ)F3~@M37(12
mmqtsnmtm-dn@-?(% M‘I@yﬂh&?ﬁ'qi@%r phol i n- 2- yl but an

-2-ol hydrochloride (14) <c¢;. 14 is obtained from 13
(717 rrg, 1.92 mml) a- chl oroet hyI chI oroforrrate (0. 83
) o i' ‘ b o Q P -1 2

( .O g: 3._24 gﬁml, 2eq) in (17 ) foI I vv| n
2 eI I3 Purification by ion exchange
e R L R T e e

General Procedure 4 gives 14 as solid ( 5 ng, 30%.
MV. CHFNO-HO; HNW (CD OQ 6.94 (IH dt, 1.5
Hz, 9 Hz), 6.81-6.84 (2H, M, 4207 (IH, dd, 3.5, 3

Hz), 3.67-3.76 (4H, m), 3.56 (1M dd, 2.5 Hz, Hz),

3.33 (IH, m), 3.14-3.25 (IHn), 3.00-3.08 (2H, m,
284(2H 14 Hz) 137@25)1(|H m, 1.05-1.19 (IH,

, 0.82 (3H, t, 7.5 Hz) CVMB (12 minute nmethod): mz

%&% mlkl}%ed from?S (7165 EJ 606 %Olme&lo'éybenzyl magnesium

c%ro@?a% QMilhme Zrovik Rieké@viétél@) (0f23M sonEbh vl THFY 34 mL, 8.49 mmol) in
phenyl'| but an- 2-ol hydrochl ori de (16)

anhydrous THF (30 mL) following General Procedure 2. After repeated purification by
automated column chromatography (1eluent MeOH/ DCM 0/100 to 10/90 [v/v] followed

by EtOAc/DCM 0/100 to 50/50 [v/v]) 23 is obtained as colourless 0il (0.8 g, 35%). MW

383.54, Cp4H33sNO;, LCMS (6 minute méthod): m/z 384.4 [M+H]+, Rt 3.04 min.
1-[2-Ethyloxy)phenyl]-3-methyl-2-morpholin-2-ylbutan-2-ol hydrochloride (24)

EtO.
OH
[O
N
H

CH
24 is obtained from 23 (766 mg, 2.0 mmol), o—chloroethyl chioroformate (0.86 mL, 8.0
mmol) and polymer-supported Hiinig’s base (1.12 g, 4.0 mmol) in DCM (30 mL)
following General Procedure 3. Purification using ion exchange chromatography
followed by automated column chromatography (eluent, MeOH/ DCM 0/100 to 20/80
[v/v]) and chiral preparative chromatography (n-HeptaneEtOH:DEA 95:5:0.2 gradient,
chiracel AD) gives the first eluting enantiomer (Rt 13.40 min) and the second eluting

enantiomer (Rt 15.63 min). After conversion to their respective hydrochloride salts, 24a



2-[ 4- (Phenyl met hyl ) mor phol i n-2-yl]-1-{2-[trifluorometh
yl ) oxy] phenyl } but an-2-ol (15) Conpoi nd 15 is obtai ned
wo e@si0472(1. 1 g 4. 71 mmol ) and commerci al | y avaPCHOE®04/032771
(Fl uorochem 2-trifl uoronet hoxy benzyl magnesi um
brom de (10.4 L 1, 5.19 mml .1eq) in anhydrous THF
(31 m.) follow ng General g edure 2. After 30
m nutes further equivalents 2-trifluoronet hoxy
benzyl magnesi um brom de are added (0.5M solution in
di ethyl ether, 4.71 nm, 2.36 rmoll) Purification b
(85 m®) @m Bdb (@ mi5) evewbiinesinbravn selids28% eombingd yigld %MW

29?,311@9 B M 223 AP HREDS01) 8466785 P ), B £8P (£, m),
6.86- M?s Q@H 51 280.5:90-(84; {ngtj hd- BLGQV(QHEhi)yi bwmbqbﬁnﬂ),}pm-z 86

an- 2- ol drochl ori de is obtalned from1

(4Hg) gl 54&156@ (ihip ), 1.32 (ﬁﬁ,dr b@tHﬁQl 0.8R (.o, 6r0rH§)ls 8. 7(1 (388d, 7.0

B eSS dmBRoaf bR 2 IR A bR o

Procedure3. Purification using ion exchange
chr orratoraphy 2foI I ovved gy autorrat ed col urrrl1

hl!‘”ﬁ!}@ iﬁ &gonverm on to t he hydrochl ori de salt
neral Procedure4 gives 16 (258.5 ng, 17%
CD
%ﬁﬁ}z Wg{fﬁ@ﬁ%&:::%&%ﬁ B2 ﬁ i l{g)[hglmomé'h?w(@zs (
phenpRbithit2-0ld258. 5 Hz, 13 Hz) 3.85 (IH td, 3 Hz,
Hz), 3.70 (IH dd, 2 Hz, 11 Hz) 3.44 (IH d, 13 I—Iz)
3.27-3.34 (IH m, 3.12-3.22 {gH m, 3.07 (IH d, 14

Hz), 2.96 (IH d 14 Hz) 1.55 (4~ sextet, 7.5 Hz), - 64-
1.26 (IH, sextet, 7.5 Hz), 0.9 H t, 7.5 Hz). LOMVS

(12 mnute rrethod) m z 320 H , R2.77 mn.
Exarrpl e 4: Preparation of [
[ -f1,1"-biphenyll-2-yl- rDhoI|n2bentan2Q

hydrochloride (18) 1-[1

- Bi phenyl ] - 2-yl - 2-[ 4- (phenyl et hyl ) mor phol i n- 2-yl but an
CGrﬁp&ind(ZS)ls GBRRTEb & (953 Rk! 385 @enbl) afd Sorh®eikidly; availiife

and 2-phenyl benzyl magnesi um

(F luorochem) 2-trifluoromethoxy benzyl magnesium bromide (8.48 mL, 4.24 mmol, 1.1
eq) in anhydrous THF (25 mL) following General Procedure 3 and addition of further 2-
trifluoromethoxy benzyl magnesium bromide (3.85 mL, 1.93 mmol). Purification by ion
exchange chromatography gives 25 as a yellow oil in 86% purity which is used in the
next step without further purification (1.53 g of isolated material). MW 423.38,;

Co3HasF3NOs3, LCMS (6 minute method) m/z 424.1 [M+H]", Rr 3.53 min.
3-Methyl-2-morpholin-2-yl-1-{2-[(trifluoromethyl)oxy]butan-2-ol hydrochloride (26)

F\'/F
Q
IE’EE
Q
,
R
26 is obtained from 25 (1.53 g, 3.61 mmol), a—chloroethyl chloroformate (1.55 mL, 14.5

mmol, 4 equiv.) and polymer-supported Hiinig’s base (2.03 g, 7.23 mmol, 2 eq) in DCM
(30 mL) following General Procedure 3. Purification by ion exchange chromatography,



10

15

20

brom de (0.25M solution in diethyl ether, 11.5 ni,

2.84 mmol) in anhydrous THF (15 nlL) foll ow ng General
wee@smpere 2. 2- Phenyl benzyl nmagnesi um br om deP¢EHUS2004/032771

prepared from comrercially avail able (Al drich) ,

2- phenyl benzyl brom de follow ng General Procedure 5.

Furt her equivalents of 2-phe g_l benzyl magnesi um

brom de (10.32 nL, 2.58 mmol )" are added. Purification

by ion exchange chromat ography foll owed by automated

col um chr omat ogr aphy (el uent, Et OQAc/ n-heptane 0/100
fotlowsd b Butpwrated agiwnes clrpmer@sphy clisatMeIHDCH LPP tos20/80

vy band ooy asiprign ¢ peshieStierile Il Bfbkdnd G Herafprodgalg Y aives 26 as
a &é\%‘a@ %olid':()f)%é @)9/?9)%43%7 bi%%lz; 0161;1_225ﬁN03.H01; 'H NMR (CDs0D) & 7.46

pheny 2- nor phol 1 n- but an- 2- ol
(1Hy dd,och Hzy 7.8614)18) 4724 (SHobt)a3.Hé (L Hrdsiy3 57Hz, 165Hz)g 3.80 (1H, dd,

2 SR T3 A S D ] S0 LS STy 18 51,

2.78lo) (isn, RSM fo (e, sbetet, 9WiZ)00.68 (3., TRIHCELUNSH A, 7.0 Hz).

Purificafion by i on exchange chromat ogr aphy f'ol 1 owed
LGYISH((i 2 omnttednethod) mm/z bidhRYiagC kpy . ReL@émein. MeOH DCM

5/95 to 20/80 [v/v]) and conversion into the

hydrochl oride salt follow ng General Procedure 4 gives

ol(rydroehloride @8)7. 25 (5H, m), 7.06-7.1 (I H m, 3.94

IH dd, 3.5 Hz,-65- 13 Hz), 3.55-3.64 (ILH 3.3
- {-Biphenyil gt 3 gl Sl imy etk s oppotsp- Sbwist-ol 27)
(4H, m, 1.11-1.23 (IHmM 0.9 (JH m, 0.38 (3H 7.5
Hz). LCM5 (12 m nute nethod): 312.1 [MHCL+H R
4.67 mn. Exanple 5; Preparati of
| -f5-fluoro-2-(nmethv ox g:
y) phenyl ] - 3- net hyl - 2- nor pl i
hydr ochl ori de (20)
| -[5-Fl uoro-2-(net hyl oxy enyl ] - 3-net hyl - 2-[ 4- (phenyl
met hyl ) nor phol i n-2-yl ] butan- 2-ol_ (19) Conpound 19 is
Comper is obipimed (fopry 540.72, §83rmwp)) agd d-phenylbenzyl magnesium

brotlEe a%%%yrhig §.|1i’91{18619 ﬁ{]ﬁﬂydrous THF (15 mL) following General Procedure
2 and further equivalents of 2-phenylbenzyl magnesium bromide reagent (11.3 mL, 5.66

in- 2-ylbiitan-2-ol

mmol). 2-Phenylbenzyl magnesium bromide is prepared from commercially available
(Aldrich) 2-phenylbenzyl bromide following General Procedure 5. Purification using ion
exchange chromatography, followed by automated column chromatography (eluent,
EtOAc/n-heptane 0/100 to 20/80 [v/v]) gives 27 as oil (0.46 g, 40%). MW 415.58;
C,3H33NO,; LCMS (6 minute method): m/z 416.2 [M+H], Ry 3.45min.
1-[1,1°-Biphenyl]-2-yl-3-methyl-2-morpholin-2-ylbutan-2-ol hydrochloride (28)

Ph

OH
(e}

[N
H oom

28 is obtained from 27 (405 mg, 0.976 mmol), a—chloroethyl chloroformate (0.42 mL,
3.9 mmol) and polymer-supported Hiinig’s base (0.55 g, 1.95 mumol) in DCM (7 mL)
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magnesi um bromde (6.2 nL 3.11 mmol, 1.1 eq)in

anhydrous THF (15 L 1) follow ng General Procedure?2.
wao-aoosloer27equi val ents of 2- net hoxy- 5- f | uor o- beneg1/US2004/032771

magnesi um brom de (8.49 nL, 4.25 nmol) are added and

mxture is warmed to roomtenperature and |eft

stirring overnight. Purifi ca?bon usi ng aut omat ed

col um chromat ography (el uen n- hept ane/ Et OAc 100/ 0

to 75/25 [v/v]) gives 19 (0.53 g, 48%. MWN387.5; CH

FNO LCVS (6 mnute nethod): niz 388'2}[1 ,. R3.21
following General Procedure 3. The crude product is purified using ion exchange

chiqyRisheAREs) o YR ot o8 MRy oot Bl froiRe P Oghir iy
Prbéé%ﬁtrm to gi¥e wrae lo)whie-soliti 0. Qstghvi%): INTOr @6109 ImrzeH;(7NC1é 8{01 'H

40 mol , (ﬁ_band PS-DI EA (0. 76 2. 70 mol
NM@(GDBQR)MMN@)( oWl Ay -4%3& a1). 3%9 ¢Edudd 4 Hz, 13 HZ)

3 i @ o GO PaR G GFFY PR TS "t 13

115y geRdw7a4mgs 287 %mﬂmfd-mmzt)m@p 3H-66-HAOLCHIS (12
58% )e Wslé]%?& I—F X ECD O))Hi)7 10(
mmutqm@thO@ sﬂw%ZGMgHC(lZHJ &5@#)2442)11 4.07 (IH dd, 3.5
Hz, 13 Hz), 3.71-3.88 (5H, m, 3.21-3.47 (2H, m,
2.99- 3. 11 (4H, m, 1.8 (IH septet, 7 Hz), 1.04 (3H, d
71k aff’hhmﬂoﬂ 144 VSbhiphen ill2u1p-3naethe 2 -morpholin-
R 4.29 mn. Exanple 6: Preparation
2% oxy” phenv - 2-nor phol i n- 2-

tan 2-0l r| d ) )
1-?9—? oegﬂzzyrbw%hom gLy argiofinst-utan-2-
| (21) Conpound 21 is obtained from5 ( .5
%br&”iﬁmeﬁ? and 2-net hoxy benzyl magnesi um brom de
(avail abl e from Ri eke- Met al s)Ph 25M sol ution in THF,
33.9 nL, 8.49 nmmol) in anhydr HF (30 nmL) follow ng
General Procedurel. Purificatik8h by col um
chromat ogr aphy (el uent, Et / n- heptane 0/ 100 to 40/ 60
[v/iv]) gives 2 as colourlesh oil (1.45 g, 84%. MN
369. 51; C23H31N 3. HC ; (6 mnute method): mz
370.2 [ MHC1+

Compound 29 is obtained from 5 (1.13 g, 4.57 mmol) and 2-phenyl-5-fluorobenzyl
magnesiﬁm bromide (0.5M in THF, 10.5 mL, 5.03 mmol) in anhydrous THF (30 mL)
following General Procedure 2 (further 2-phenyl-5-fluorobenzyl magnesium bromide

(0.33 eq, 3 mL, 1.51 mmol) is added after 30 min). 2-Phenyl-5-fluorobenzyl magnesium
bromide is obtained from 2-phenyl-5-fluorobenzyl bromide following General Procedure
5. Purification by ion exchange chromatography followed by automated column
chromatography (eluent, EtOAc/n-heptane 0/100 to 20/80 [v/v]) gives 29 as a yellow oil
in 86% purity which is directly used in the next step (1.58 g recovered material). MW
415.58; C23H33NO,; LCMS (6 minute method): m/z 434.5 [M+H]+, Rt3.71 min.
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H , R2.77 nmin.

3- Met hyl -1 -[ 2- net hyl oxy) phenyl ] - 2- nor phol i n- 2-yl but an-
wQ2b/0lmedr ochl oride (22) CYr H CIH 22 i s obt ai PeriUs2004032771

21 (1.24 g, 3.37 mol ), a-chloroethyl chloroformate

(3.63 nL, 33.7 mmol ) and pol yner-supported Hnig's

base (4.72 g, 16.8 mml) in,PCM (45 nL) foll ow ng

General Procedure 3. Purification using ion exchange

chr omat ogr aphy fol |l owed by chiral preparative HPLC

(n-Heptane EtOH. DEA 85:15:0.2 gra :
- of - bighensiioeDs- vl Brise bup R Do Flride

}9r 5 mn), and the second eluting enantioner 1.41 mn).
(30%he two enantioners are converted to their respective

hydrochl ori de salts 22a (14659

obt ai ned as white-67- solids @

yield). MV315. 84 H NOHJOH NVR (CD OD) d 7.22-7.34
(2H, m), 6.85-6.95 (2H, .08 (IH dd, 3.6 Hz, 12.8
Hz), 3.86-3.9 (4H, m), 3.¥7 (IH td, 2.45 Hz 12.4 Hz),
3.22-3.28 (IH m), 3.24 (IHHd, 12.8 Hz), 2.95-3.11

30 &qzc}btalge@g%{n%% 51'0& & 31 m)ﬁ%%ﬁ%?fgthﬁ %"ﬁ?fé’%r?g%ﬁ% (175PmL, 3.63
muff§5 a oGl bpbiih Hiinfly 9656104 BxPEpluend) umemfm b
foIMﬁng G&ﬁbm Py etednd 3. The pudeproduchismyridied Hsi8g IgThRchARee

hI
L B e O RS UL T
20%9 [gfvg)' XéH&' g?bﬁim?au% LER®. Coawpsiondo 2 h)simdiﬂmdmltff@]@mgg

d 2 ethoxy
G desciuma e B a7  soHY BN @é%@ﬁ?@f@%?&r uti on
THE 4 T

R
t Pt QAL b SEY2IENG OO OB m), 2.79-

R S P SR e e 1676 m’gz]; ‘?@f% y(g ) on

Z%QH;I@CMGG/(lHOt fla. 551@4)51)5?\((1/1%]9“%%7 b § Fr"gge J Hz),

G054 RS oAl mMa4.1 M-HCIHH', Rr5.14 min.

and 22b (138 ng) and
% overall conmbi ned

Example 11: Preparation of l-ls-ﬂuoro-z-(methylog )phenyll-4—methyl—2—
morpholin-2-yl-pentan-2-ol h drochloride (32

1 -[5-Fluoro-2-(methyloxy)phenyl]-4-methyl-Z-[4-(phenylmethyl)morpholin-z-
yllpentan-2-ol (31)

o—

Compound 31 is obtained from 6 (465 mg, 1.78 mmol) and 2-methoxy-5-fluorobenzyl
magnesium bromide (3.92 mL, 1.96 mmol, 1.1 equiv.) in dry THF (10 mL) following
General Procedure 2. Purification by ion exchange chromatography followed by
automated column chromatography (eluent, EtOAc/n-heptane 0/100 to 40/60 [v/v]) gives
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383.54, CHNO; LCVS (6 minute nethod): mz 384.4
[MtH , R 3.04 mn.

wo 2¢030ERMYy | oxy) phenyl ] - 3- et hyl - 2- nor phol i n- 2- pChuszN4/@32771
-ol hydrochloride (24) 24 is obtained from23 (766 ny,
2.0 mmol ), a-chloroethyl chloroformate (0.86 nL, 8.0
mol ) and pol yner-supported | zpi g's base (1.12 g, 4.0
nmmol) in DCM (30 nL) follow ng General Procedures3.
Purification using ion exchange chromat ogr aphy
fol |l owed by automated col umm chr omat o% el uent,

3 sy oibEB ane. 63 % purity). d6W 40133 Carlds2E Peazaethod)
%{@@@ﬁg@%gﬁ% Hept aneEt OH DEA 95: 5: 0. 2_ gr adi ent ,
C

e first eluting enantionmer (R

t 63
1 or Ao SRR P 2 WA 2 Y2
hyiyderdatilof32)le salts, 24a-68- (85 ng) and 24b (79 ny)
are obtained as brown solids (28% conbined yield). MN
293.36; CHNOHO; HNWR (Ch QD) d 7.06-7.09 (IH m,
6.95-7.01 (IH, m, 6.66-6.75 m, 3.80-3.92 (3H,
m, 3.46-3.63 (2H, nm), 2.96-3odkd {2H, nm), 2.66-2.86
(4H, m, 1.54-1.63 (IH, n22 (3H, t, 7.0 Hz), 0.82
(3H, d, 7.0 Hz), 0.71 (3Hyy .0 Hz); LCMS (12 minute
met hod): nfz 294.2 [MHCRHL‘HR 4.60 m n. Exanple 8:

3- Met hyl - 2- nor phol i n-2-yl-1-{24(trifluoromethyl)oxylbu
32 Bobékimdd fgyrd oM Omigde 12 E&ﬁhol), oc—chloroethyl chloroformate (O 48 m
3- Met hyl @W&phenylrrethyl nor phol i n- 2 g/ J-1-{2-[(tri

Lf4-fibmaadi PoLypisEsyPoEGe e’ pased638 gohddtweploleq) in

DEM AL RN Pn PP BPe o PullPin B lon sychames o
chhematpkraphy mmwem H;rm:apaieu\(e&@msmnd obnRersionnd its ]hydroelﬂ))nde salt
anhydrous_THF (25 ni) _f ol .ng General Proced
foélﬁ‘duﬁ-?oé?’tqr@rfrwe%ﬁﬂ%\‘eséz T ROB AR Ao B 4772
Cgﬁg‘? on exc ’ange C on'ég(? gbap%y?gfg m’ @5 6?5? g% g?llil’oﬁv%ﬁ 4.16 (1H,

dd;Ble N2860%)p 875t §.364(HE m), . 615@@1 Idm@ BeHzoexm §II$,|Qi, 12 Hz), 3.25-
thout further purificatio { g of
3. grg(g-g,,rg) P: O7WQ§ 13n), 2.94 (2H,, 4Hz) 1-.86-1. 9 (IH m), 1 53(1H,dd, 5.5

Hz, 14.5 Hz), 1.13 (1H, dd, 14.5 Hz, 5.5 Hz), 0.94 (3H, d, 2.5 Hz), 0.92 (3H, d, 2.5 Hz).
LCMS (12 minute method): m/z 312.1 [M-HCI+H]’, Ry 4.61 min.

-0

Example 12: Preparation of 1-[2-(ethyloxy)phenyl]-4-methyl-2-morpholin-2-
ylpentan-2-ol (34)

1-[2-(Ethyloxy)phenyl]-4-methyl-2-[4-(phenylmethyl)morpholin-2-ylpentan-2-ol (33)
EtO
F:
s

Compound 33 is obtained from 6 (3.0 g, 11.5 mmol) and 2-ethoxybenzyl magnesium
chloride (available from Rieke Metals) (0.25M in diethyl ether, 50.5 mL, 12.6 mmol) in
anhydrous THF (55 mL) following General Procedure 2. Another two equivalents of 2-
ethoxybenzyl magnesium chloride (92 mL
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CHF NOLCMS (6 minute nethod) mz 424.1 [ MtH]
3.53 mn.

wW@200808%22 2- nor phol i n-2-yl -1 -{2-[(trifl uor onet PgT/Ps20p3/82771
ut an- 2-ol hydrochloride (26) C 26 is obtained from 25
(1.53 g, 3.61 nmol ), a-chloroethyl chloroformate (1.55
m., 14.5 mol, 4 equiv.) and~pol ynmer-supported Hnig's
base (2.03 g, 7.23 muvol, 2 eq) in DCM (30 ni)
foll owi ng General Procedure3. Purification by ion

exchan e chromato aphy -69- followed by automated

, R

1, Sbrumel) atvredfied BReroMYine PuafeationrAnoRiE) atnn shemasesraphy
(eLu ]g&mog‘gﬁl(]é %ga\r/nglrl%gﬁggé al[{iﬁler%%ggqggﬁ ag§%s ﬁ%h ourless oil in 86%

puEity asla ﬁﬁx’eﬂlregof (ﬂ&ﬁ’éreoﬂib%SNBV 827.56 ChsH; N5 IHOMS EB fsﬁﬂte method):
dd, 1.5 Hz, 7.5 Hz), 7.14-7.24

mzﬁ%fngwﬁ QE\T@M&&&O@% Hz, 13 Hz) 3.80 (IH dd,
3. 27

1- (4 FE"’&J’”XX)ﬁFﬁJ} ZY{‘ 'PF"" 0’?’223”114? an- %"%H?@ 02 (4H,
m, 1.70 (IH, septet 7 Hz) ,ed). 94 (3H d, 7 Hz), 0.84
(3H, d, 7.0 Hz). LCM5 (12 m nu rrethod): nmz 334.4
[MHCL+H , R 2.94 nmin. Exgnpl® 9: Preparation of
| -m - bi phenyl | -2-yl - 3- net {vI- 2y nor phol i n-2-yl bttt an- 2-
o hydrochloride (28) 1-[1,
' - Bi phenyl ] -2-yl -3~nmet hyl - 2-[ 4- (phenyl net hyl ) nor phol i n

34 R-optdintdaiicord 361(3 zw)ng;@rﬁaﬁonmdl)zat—clﬂombﬂal clddroforomtS(3.48 mL,

0.7 g, 2, 83 mol d | b
e m%%%@@lwnmﬁ?sgﬂ?%gtidm 5= Yoo h iy o e FhBCM (100 m)

fofll?lvgx%\gﬁe porat I¥ z ur E [?oﬁlﬁ‘ijﬁﬁ'aﬁoﬁ b ‘ﬂcﬂl é)ééhaﬁg%f ch?&ﬁét%@xlaﬁﬁiﬁallowed

magnesi um orom de r eag ent
by ﬁﬁomu)coluammhﬁograpw (e’m@ﬁ,éﬂeow mﬁ:}ms&s ioe40/60 [v/v]), and

PBDERETR LGS F1ven T e PIAPREE G RRETAER T GaiatzeB1OR: DEA
6(?4!? b@{é—@&bﬁncﬂiﬁlé@—()]gﬁaf?&gé@ﬂﬁ@ %r&%!@ﬁgtea%tﬁﬂﬁef 34a (13 mg) (Re

aut omat ed col umm chr omat ogr ap
8.26 @dn), anmﬁptsamdwlum eren@@naB4bvRe]1). lgum aet?olasﬂ@s joils. MW

st st AV PRl S T a2 e, %4 85 1Bk, m), 3.97-4.17
(2H, m), 3.90 (1H, dd, 3 Hz, 11 Hz), 3.53 (1H, td, 3 Hz, 11 Hz), 3.37 (1H, dd, 2 Hz, 10
Hz), 3.18 (14, d, 12 Hz), 3.04 (14, d, 14 Hz), 2.74-2.91 (4H, m), 1.89 (1H, septet, 6 Hz),
1.52 (1H, dd, 5.5 Hz, 14 Hz), 1.44 3H, t, 7 Hz), 1.11 (1H, dd, 6 Hz, 14 Hz), 0.93 (3H, 4,
7 Hz), 0.90 (3H, d, 7 Hz); LCMS (12 minute method): m/z 308.2 [M-HCI+H]", R14.92

min.
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1-11,1
' - Bi phenyl ] -2-yl -3-net hyl - 2- nor phol i n- 2-yl but an- 2-0
whyasoehinri de (28) 28 is obtained from 27 (40BCTyS2004/032771
0.976 mmol ), a-chloroethyl chloroformate (0.42 ni, 3.9
mol ) and pol yner-supported H nig's base (0.55 g, .95
mml) in DCM (7 nL)-70- foll g ng General Procedure 3.
The crude product is purified using ion exchange
chr omat ogr aphy, and then converted to its
hydrochl oride salt_follow ng General Procedure 4 to
ample 13: Breparagion of 4-methyl-2rymoypholin-Zox -_-1- riidgorgm thyl)

- : \ L. BK7.64 (IHM, 7.19-7.47
@M@@g@i@%@ Hz), 3.61-3.71 (2H 1),
+-Jrer 2 Qe e oritol ot R G oni el B phylf pentan
2-¢1385) d, 7 Hz), 0.63 (3H, d, 7 Hz); LCVS (12 minute

nmethod): m'z 326.2 [MHCI+H , 5.02 min. Exanple 10:
Preparation of [-fAFIttoron Fﬁf

| ' - bi phenyl | -Z-yD- S-net hyl -1 -
hydr ochl ori de (30)

| - (4-Fluoro[l,I'-biphenyl]-2-yy- 3-nmet hyl - 2-[ 4- ( phenyl
nethyl)nnrpholin-2-y|butan{?- ol hydrochl oride (29) PIK
LOH Conpound 29 is obtainedffrom5 (1.13 g, 4.57 mmol)

and 2-phenyl -5-fl uor oben magnesi um brom de (0.5Min
THF, 10.5 ni, 5.03 nmol) anhydrous THF (30 ni)

fol | ow CGeneral. Pr re f . .
CofnB A5 PP Skl 857 B % 10 thot hd commersially ayailabje
(FI’(ﬂoroclaeﬁl? 2rdRhdrohfetiRat &dnaf] tnedgndfuiii Bidmide (0.5M solution in THF,

2- Phenyl - 5-fiuorobenzyl magnesi um brom de i s _obtai ned

7.9% wia, 35p memg), 15-90) iprdtyerous| TH Gimk) fodlowdng HgnezehBragedure 2.

P Py Lk [ Py :
rGHBERHHS e 1 bl SRR MBI by o
br@rh}déi‘@é Meﬁmlﬁgrg $ehue I’I’tunlf;ﬁhﬂh:b}l’lmh@gh%lge @hﬁﬁ&td\:\faﬂ@/ £i0es 35 as

v/ v i ves as_a yellow oil_ i rit ich i
yelpm S (52 28 7R TR it Sedboshtus LM i aplpimethod): miz
4388 RikaY) R Y6 min.
4-Methyl-2—morpholin-2-yl-1-{2_[triﬂuoromethyl)ow]phenyl}pentan-Z-ol hydrochloride
(36)

olin- 2-yl butan-2-ol

rFF
Y

(e}

OH
o}

(

N
CH

36 is obtained from 35 (1.39 g, 3.18 mmol), a—chloroethyl chloroformate (1.37 mL, 12.7
mmol, 4 eq), and polymer-supported Hiinig’s base (1.79 g, 6.36 mmol, 2eq) in DCM (25
mL) following General Procedure 3. Purification by ion exchange chromatography
followed by preparative LCMS and conversion into the hydrochloride salt following
General Procedure 4 gives 36 (0.16 g, 14%) as foam. MW 383.82; Cy7H,4F;NO3.HCI; 'H
NMR (CD;0D) & 7.43 (1H, d, 7 Hz), 7.16-7.27 (3H, m), 4.05 (1H, dd, 3 Hz, 13 Hz),
3.58-3.74 (2H, m), 3.35-3.40 (1H, m), 3.23- 3.14 (1H, m), 2.97-3.10 (3H, m), 2.76 (1H, d,
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25

415.58; CHNO; LCV5 (6 mnute nethod): mz 434.5
[MtH , R 3.71 min. T US2004/ 032771 -71-

wo 2q@08/0F120nr o[ | , | ' - bi phenyl ]-2-yl) - 3- et hyl - 2- nBCPO81004032771
2-yl butan-2~ol hydrochloride (30) Ph-, CdH30is
obtained from29 (1.58 g, 3.63 mmwol ), -chloroethyl
chloroformate (1.57 ni, 3.63égnnl) and
pol ymer - supported Hnig's bas€”(2.04 g, 7.26 nmol) in
DCM (30 ni) followi ng General Procedure3 The crude ,
product is purified using ion exchange chromat ography

14HEY el e H; oépten 6 STl a2 g pdsly 6(&&4, llérﬁtHZ)D«ﬁ@gb‘l m) 0.83

bR AL Bt s LER RGRRLE eRod e s el

rRPsq6egiure4 gives 30 as a yellow solid (0.3 g, 22% MV
79.91;, CHFNO-HA; HNW (CD OD) d 7.20-7.35 (6H,
n),707714(|H,n),690(|th 2.5 Hz, 8.5 Hz)

eﬁém(inlh o@hﬁinde?s ), 0. 64 (3H d, 7 Hz), O. 51
mnute nethod): mz 344.1

2{(¥ABeaaErlmorpRoBn 24yl rbq’lgnazlré'ryétlir!eetthﬁ%-tZr@ 63 Bf
H5-fl uoro- 2- (net hyl o cy) phenyhlMraet hyl -

nor phol i n- 2-yl - pent an- 2- ol hydrhl ori de (32)

| - [ 5- Fl uor o- 2- (et hyl oxy) phgnyP? - 4- net hyl - 2- [ 4- ( phenyl
met hyl ) nor phol i n-2- yl] pen(a -2-ol (31) Conpound 31 is
obtained from®6 (465 ng, 1.¥8 Dl ) and

2- met hoxy- 5-fl uor obenzyl m&Egnesi um brom de (3 92 ni,

Coimnori 3 pisatarareoma A e ol AR e ieney siéfnesiom

S S S TP 01 )
Gen¢ra] Prapiedure-27 2=Phenylbenzyl magnesium bromlde is prepared from
commercially available (Aldrich) 2-phenylbenzyl bromide following General Procedure
5. Another 3 equivalents of 2-phenylbenzyl magnesium bromide are added to drive the
reaction to completion. Purification by automated column chromatography eluent,
EtOAc/n-heptane 0/100 to 25/75 [v/v], ) gives 37 (2.07g, 50%), which is used in the next
step without further purification. MW 429.61; Cy9H35NO; FIA": m/z 430 [M+H]".

1-[1,1°-Biphenyl]-2-yl-4-methyl-2-morpholin-2-yl-pentan-2-ol (38)

Ph

OH
o}

C

Compound 38 is obtained from 37 (2.07 g, 4.81 mmol), a—~chloroethyl chloroformate

N
H

(2.08 mL, 19.3 mmol) and polymer-supported Hiinig’s base (2.7 g, 9.6 mmol) in DCM
(60 mL) following General Procedure 3. Purification by ion exchange chromatography,
crystél]ization from MeOH/diethyl ether gives 38 as a white solid (738 mg, 45%). MW
339.48; C2HoNO,; 'H NMR (CDCls) & 7.29-7.46 (8H, m), 7.23-7.28 (1H, m), 3.79-3.91
(2H, m), 3.66 (1H, dd, 10.9 Hz, 1.7 Hz), 3.18 (2H, dd, 12.8 Hz, 25.8 Hz), 2.84-3.04 (3H,
m), 2.75 (14, t, 11.5 Hz), 1.56-1.68 (1H, m), 1.22 (1H, dd, 5.65 Hz, 14.7 Hz), 0.98 (1H,
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31 as an oil (448 ny, 83%purity). MV 401. 53; C24H32
FNO3; LCMS5(6 mnute nmethod): mz 402.2 [MtH , RT 3. 40
WOR005/047272 PCT/US2004/032771

| - [ 5- Fl uor o- 2- (et hyl oxy) phenyl ] - 4- net hyl - 2- nor phol i n-
2-yl pentan-2-ol hydrochloride (32) 32 is obtained from
31 (448 ny, 1.12 mmol), a chloroethyl chloroformte

(0.48 mL, 4.47 mol, 4eq) ar?g pol ymer - supported H

nig's base (628 g, 2.23 mol, 2eq) in DCM(lO )

follow ng General Procedure 3. Purification lon
d@)&&ﬁ@ﬁgd%’hﬂ@h@t&i@(ﬁﬁp ﬂy3 2 817).AWsI(3B, dpﬁé)pféz)aL (IGnginute
and .conyv + drochl oride salt follow ng
d¥ 5@/234%33{#& 2 as a white solid (0.H g,

204 472: ,C . : .
Péglmneligl 1, .%Weng].gg%e@g%w%%%g%p@ ophgline-+
cmm;ygte cBiz3g) 3. 75- 3.86 (4H, m), 3.67 (IH d, 10.5

Hz) 1(IH d, 12 Hz), 3.25- 3.29 (IH m,
307320(2H M, 2.94 (2H, ,° ), 1.86-1.9 (IH,
m, 1.53 (IH dd, 5.5 Hz, 14.5 ’ 1.13 (IH, dd, 14.5
0.92 (3H, d, 2.5 Hz).

H255Hz)094(3H d, 2.5
LCVS (12 m nute msthod) £N 1221 [MHCHH , R 4.61

mn. Exanple 12: Prepar atl on,gof
| -f2- (et hyl oxy) phenvl | - 4- nef hyl - 2- mor phol i n- 2-
4

=2

vl pent an- 2- ol (34)
| -[2- (Et hyl oxy) phenyl ] - t hyl - 2-[ 4- (phenyl net hyl ) nor

S A AREIPS i, S s
ngntﬁl’ﬁb? eviheNICOH(@4] Epm al:ﬁuelk@si%htcﬁ"lchéthﬂ@ﬂlaﬁatldmatcr (24 mL)
| e

Ay N9t U IR RSN o DS ie3a0iRd RUfcpigvith ico Waier (15
m?g%h{ﬂl}gt@& gxg{hmlng}\f t’ﬂglr@)éé(fg gglesﬁls af® e?ﬁ%’beﬁmh% hlyREdud Bhase is further

eRttictdd DEM, dire domtdnedorgaed frectiansrare triehavargragpbgum sulphate,
ﬁgtgrleg%gé yv%%&i& 1212;;4% Zﬂ%e %’te‘iﬁ ﬁll ggl/%ﬁ-?ﬁ 0 YJQ au%omated umn
chromatography (eluent, EtOAc/n-heptane 0/100 to 30/70[v/v]) followed by chiral
preparative chromatography (Heptane:EtOH:DEA 35:65:0.2 gradient, chiracel AD-H) to
give the first eluting enantiomer, cbz-38a (Rt 2.61 min), and the second eluting
enantiomer, cbz-38b (Rt 2.99 min), both as a colourless oil. MW 473.62; CsoH35NO4:
LCMS (6 minute method): m/z 456.3 [M-H,O+H]" and 496.2 [M+Na]"; Rr5.34 min.
1-[1,1°-Biphenyl]-2-yl-4-methyl-2-morpholin-2-ylpentan-2-ol hydrochloride (38a)

Ph

OH
o}

(

N

H

CH
Palladium on carbon (10% weight) (0.4 g) is added to a stirring solution of cbz-38a (0.39
g, 0.84 mmol) with ammonium formate (0.53 g, 8.4 mmol) in ethanol (10 mL) at room
temperature under nitrogen. The heterogeneous mixture is heated to reflux for 30 minutes,
allowed to cool to room temperature and then filtered through a Celite pad. The filtrate is
concentrated in vacuo, purified by ion exchange chromatography and then converted to

the hydrochloride salt following General Procedure 4 to give 38a (0.25 g, 79%) as a
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purity as a m xture of diastereoners. MWV 397.56; LCMS

(6 mnute nethod): mz 398.3 [MtH , 3.42 & 3.60 mn.
wo 200304 Brhyl oxy) phenyl ] - 4- net hyl - 2- nor phol i n- 2PgT/psrv0an32771

-2-0l (34) 34 is obtained from33 (3.20 ny, 8.06

mol ), a-chloroethyl chloroformate (3.48 nL, 32.2

mmol ) and pol yner - support ed nig's base (4.53 g 16.1

nmol ) in DCM (100 nL) follow'hg General Procedure3.

Purification by ion exchange chromat ography foll owed

by aut omated col unm chromat ogr aphy (el uent, MeOH DCM
yelb@Sotid. MWV 805.p4y ChH o NOWHET: ngﬁMiRi DO Gt €5H,35), 7.11-7.33

Chi r al rative togr.ap n= tane: Et OH:

(s8omacs 870 R PRl S CEh B S G Q1 FAr4ed (Hett 158 T o
ly WA ' I 8 .6Y ¢ d .
e L ) O L 80 T ) TR0 (T 06 F2)0 ) CIRIoTs: LOMS
(12 adioute lnsgbod)i &z 340 RAHALHE, RrAG0miBNVR (CDA ) d
7.16-7.22 (2H, m, 6.84-6.93 (2H, m, 3.97-4.17 (2H,

m, 3.90 (IH dd, 3 Hz, Hz), 3.53 (IH td, 3 Hz, Hz),
E%!@le(}l‘slﬂl’r&daraﬁoﬂf 1-X4-fifele[13° Joiphé J-ﬂvlﬂ@nﬂiﬂvl—ﬁnﬂﬂghoﬁn—

. d, . 2. : , , L. (TH, septet,
2- tah-%21 hydtochlori OHz, 14 Hz), 1.44 (3H, t, 7 Hz),

1.11 (IH, dd, 6 Hz, 14 Hz), 0.93 (3H, d, 7 Fhé,.O.QO
1-(BFiuato[171 thiphenyBrisyi 4-meashyiA-I-pbendmethyhymorgheliny2-ylpentan-2-
olk.% HCVH , R 4.92 nmin.-74- Exanple 13: Preparation of

-r?'et hyl - 2- mor phol i n-2-yl -1 -{2[triflttoromethvl)
| oride (36)

oxyi phenyl | pent an- 2- ol hydr
4- Met hyl - 2-[ 4- ( phenyl net hyl olin-2-yl]-1-2[triflu
or omet hyl ) oxy] phenyl } pent any_ 2- 35) Compound 35 is
prepared from6 (0.83 g, 3.4% nnol§ and comercially
avai | abl e (Fl uorochem) 2-t[rif| dgoronet hoxy benzyl
magnesi um brom de (0.5M solfiti‘onin THF, 7.02 nL, 3.51
mmol, 1.1 eq) in anhydr@#HF (21 m.) follow ng
General Procedure2. Furt¥ér equivalents (3.19 nL, 1.60
cé'ﬁ{gc')&nd0§9 128 _ptrepla}celd%grr? %F(bgg@,/ 3%%%'01) R39S SI'llerlil}rf.?-S -fluoro benzyl

magnesium bromide (0.5M solution in diethyl ether, 1.2 eq) following General Procedure

2. 2-Phenyl-5-fluorobenzyl magnesium bromide is obtained from 2-phenyl-5-
fluorobenzyl bromide following General Procedure 5. Excess 2-phenyl-5-fluoro benzyl
magnesium bromide is subsequently added at room temperature and the reaction left
stirring for 1 hour. Purification by column chromatography (eluent, EtOAc/cyclohexane
50/50 [v/v]) gives 39 as a viscous oil (1.31 g, 80%). MW 447.60; CpoH34FNO,. LCMS: (6
minute method) m/z 448 [M+H]", Rt 3.88 min.

1-(4-Fluoro[1,1°-biphenyl]-2-yl)-4-methyl-2-morpholin-2-ylpentan-2-ol hydrochloride
(40)

40 is prepared from 39 (1.31 g, 2.92 mmol), a-chloroethyl chloroformate (0.9 mL) and
solid supported Hiinig’s base (1.64 g) in anhydrous DCM (30 mL) following General
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brom de are added after30 min. Purificationby ion
exchange chronmat ography gives 35 as yellow oil (1.39
W@20090439) . MV 437.51; CHF NO; LCVM5(6 m nuterP@EUNmA}/032771
mz 438.1 [MtH , R 3.70 mn.
4- Met hyl - 2-nor phol i n-2-yl -1 -{2[trifluoronethyl)oxy]phe
nyl } pent an- 2- ol hydrochl ori d,?g (36) o. 36 is obtained
from35 (1.39 g, 3.18 nmol ), “chl oroet hyl
chl oroformate (1.37 nL, 12.7 nmol, 4 eq) and
pol ymer -supported H nig' s base (1.79 6. 36 mmol ,
Proeagyré 5 MnoNicatien by Jonfexchange inp exshangs chrpraeteanapby gives the free -

oS5 RN 2 5 PR DR R Ll Vi

pr t%'LGMS dtﬁe xbcm@hh@mm rgfl|39 F%p@e;@tai@d%nowafg
as foam 83.82: CHF

G@«mz m@:@me ﬂ Mv\wz( 9%, czdizsﬁN@) HC?L h}@mm@@i@ -dg} 59.16 (18,

5. &S5t B 70y 22 i3 950 0 i . 53 Gy gl ), 3.59-

6 - .
3. 51@(251213) 3 (ﬂangCh 125 szl?‘lkk)}a (1, 3512(5 ﬂzgemzez 67 @415 xhsc)l 54-1.40

(1K 3), 1d03 GHx, 145 iz, § $3), Q3 @PHziﬁ 14.6, 152Hm ﬂdﬂ@H d, 6.5

Hzg @BZ f#;{’i ﬁ%ﬁzﬁ? Lﬁ:ﬂdl#w dfgl +]—%Zﬁ {gne%hod'% an 358 %ﬁﬁﬁ?ﬁﬁﬂlﬁh 5.47 min.

-2-Vl -4-net hvl - 2- nor phol i n-2- yl pent an- 2- ol
Fan hydrochl or| de (38)

e Y. Com 37 1S preparedfrom6(2 5
ﬂ hfa%i Mﬁa magnesi um br om de (0. 25M

Rl Dy B S i

yijexigneb(4in brom de is prepared fromcomercially
avai l abl e (Al drich) 2-phenyl benzyl bronide foll ow ng

General Procedure 5. Another 8
2- phenyl benzyl magnesi um brom
t he

equi val ent s of
are added to drive

Compound 41 is obtained from 7 (0.7 g, 2.56 mmol) and 2-methoxy-5-fluorobenzyl
magnesium bromide (5.63 mL, 2.82 mmol 1.1eq) in anhydrous THF (15 mL) following
General Procedure 2. Further equivalents of 2-methoxy-5-fluorobenzyl magnesium
bromide (8.49 mL, 4.25 mmol) are added. Purification by ion exchange chromatography
gives 41 as a yellow oil (843 mg, 62% purity). MW 413.54; C,sH3,FNO3; LCMS (6
minute method): m/z 414.2 [M+H]" Ry 4.11 min.
1-Cyclopentyl-2-[5-fluoro-2-(methyloxy)phenyl]-1-morpholin-2-ylethanol
hydrochloride (42)

oH~ F

Iz

CiH
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reaction to conpletion. Purification by automated

col umm chr omat ogr aphy el uent, Et OAc/ n-heptane 0/100 to
WQW0EB4T292 v], ) gives 37 (2.07g, 50%, which iBCUBESI04/082771

the next step without further purification. MNVN429. 61,

CHNO FIA: mz 430 [MH—|] :

[-11,1 -Blphenyl] 2-yl - ?I-Z-rmrpholin-Z-yI-penta

n-2-ol (38) Conpound 38 i's ob ained from37 (2.07 g,

4.81 mol ), a-chl oroethyl chl oroformate (2.08 nL 19 3

and pol ymer -supported Hnig's base (2.7 g,

Thﬁm%bam obis(Buained mHld\QABA@ ol)P@to@Iéeme@yg

cHpPRER O3 BY, § PERE P BB ey s pase 115 5

wmhﬁﬁalszé ¢h DC3E (1014 BRowid\G2a8rat Brodedhr-INOPurikibdvidn b
51')7 29- (46 (gH °n"%1 7.23-7. 5% (1H, o nbyion

e?za(ghaameg ?(tquaplm folioves! tyy aytorgated fbrowrtizgranhy;?ﬂ@»ﬂMGOH 95/5 to

ol e LS BB ody Byl oo

GélbralProdeddte 4Jg4ve§ 412IZa)s aQoRfrless frund €0.181d, 1401%H MW 35D.92;
Hz,081 (3H, 2 Hz) 0.78 (3H d 3.0 Hz

2) 5, SV (12
el NO el oH)NW @IMRP)@ -4 14181, @P)nﬁﬁS 97 (2H, m), 4.07-4.15

<1%'3y§5’§§%4<fﬁ1%rr>p%é??#§“§%é%% b3 e s it B 202

3.Bp(Ey my hlisrni 9 (1miS), (10;231773rng Anf} LGMS|(12 trﬁm&élﬁf%dloﬁp mwz
a stirring mxture of 38 (738 ng, 2.17 mmol) with NaHC
324 IMACKHH] . Ret-83@Bensi on of di et hyl et her and wat er
(24 nmL) under at roomtenperature. After |hour the
reaction is quenched with ice water (15 nlL) and
Extimhpledd: Prigarbidh of haytlopemiyhadl-(athylaaoliciviidl -nidipholin-2-
aqueous hase 1S further extracted DCM the conbi ned
lethane ', droghlorided44) o dr| ed over rmgne5| um sul phat e,

T RN LT NEE g e

(el uent, EtOAc/n-heptane 0/100 to 30/70[v/v]) foll owed
by chi raI preparative chrormtaod*caphy (Hept ane: Et OH: DEA
35:65: 0.2 gradient, chiracgl®

C,

©

Compound 43 is obtained from 7 (2.09 g, 7.68 mmol) and 2-ethyloxy benzyl magnesium
bromide (available from Rieke Metals) (0.25M solution in diethyl ether, 1.1 eq) following

General Procedure 2. Purification by preparative LCMS gives 43 as viscous oil (0.691 g,
22 %). MW 409.57; C6H35NO3; LCMS: (6 minute method) m/z 410 [M+H]+, Rt 3.8min.

1-Cyclopentyl-2-[2-(ethyloxy)phenyl]-1-morpholin-2-ylethanol hydrochloride (44)

The free base of 44 is obtained from 43 (0.691 g, 1.69 mmol), a-chloroethyl
chloroformate (0.80 mL) and solid supported Hiinig’s base (0.95 g) in anhydrous DCM

following General Procedure 3. Purification by ion exchange and conversion into its
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give the first eluting enantionmer, cbz-38a 2.61 mn),
and the second eluting enantioner, cbz-38b (R 2.99

wWOorRewp/ 041201 h as a col ourless oil. MNV473.62; C PCINGS2004/032771
LCVMS (6 minute nethod): mlz 456.3 [MH CHH and 496. 2
[MEINa] ; R5.34 min. 1-[1,1
' - Bi phenyl ] - 2-yl - 4-net hyl - 2-gmr phol i n- 2-yl pent an- 2- ol
hydrochl oride (38a) Cl H Pall adi um on carbon (10%
weight) (0.4 g) is added to a stirring solution
of cbz- 38a

é@ce@n&e sel t iomng Geierat PRretrt ZCEtHE D b fov0) MW 355,91
B

(3H0ﬁhm 3. 69@@04121:1[ £1),2180-8 J29(6H] i), @62 10 (dHgin) &l . 533—|117B€(1 1H, m);
ad. The filtrate is concentratqd in vacuo, purified
St 0 releetrang@odHnErROd YF-BSHYHAnE 1O HSMBenverted to
the hydrochl ori de salt foll ow ng General Procedure 4
to give 38a (0.25 g, 79% as a-77- yellow solid. MWV
@1948 Prépaiationtiol 1-Cvisidpen D 1000 rsholindB-vI-2H2 W tnifluoro

11 7. 33 (8H m 3. 87(1H bs) 3.37-3.57 (2H m, 3.25

: ' 4 IHsbr)107119

1-&%?%49 EdiS it gy)?fén? Tl ety 2

y,jg,h'; { Exarrpl e 15: Preparation of
I -(4-f uorofl ' - bi phenvl|-2-yl)-4-net hyl -2-m)rphol i n-
2-yl pent an- 2- oI hydr ochl ori de\i§p40) 1 -(4-Fuoro[l,
' - bi phenyl ] - 2-yl ~4- et hyl - 2- [ 4; (phenyl nmet hyl ) mor phol in
-2-ylJpentan-2- o (39) Corrpoun is prepared from®6
(0.95 g 3.65 mml) and 2- phen oS- f | uoro benzyl
magnesi um brom de (0.5M sol&Si ' n diethyl ether, .2
eq) follow ng General Proc re2.
2- Phenyl - 5-f | uor obenzyl esi um brom de i s obtained
from 2- phenyl -5- fluorob yI brom de foll ow ng
Gener al Procedure 5. Excess 2-phenyl-5-fluoro benzyl

Corappvedi4Fris bbigined drons 7 §U6 Sl @ mmel) a@raeun@eroaaib/mvaﬂable
(Fiuor Chef [t%ﬂ‘ﬁgr(?)n%e )Jy%%ngyl(%n gn%;l{lm bromide (0.5M solution in

diethylether, 4.8 mL, 2.41, mmol, 1.1 eq) in anhydrous THF (15 mL) following General

Procedure 2. After addition of another 2 equivalents of 2-trifluoromethoxy-benzyl

magnesium bromide and stirring for 2 hours at 0°C purification by ion exchange
chromatography gives 45 (0.89g, 90%). MW 449.52; C,sH30FsNO;. LCMS (6 minute
method): m/z 450.2 [M+H]", Ry 4.084 min.
1-Cyclopentyl-1-morpholin-2-yl-2-{2-[(trifluoromethyl)oxy[phenyl} ethanol
hydrochloride (46)

The free base of 46 is obtained from 45 (886 mg, 1.97 mmol), a-chloroethyl
chloroformate (0.85 mL, 7.9 mmol, 4eq) and polymer-supported Hiinig’s base (1.11 g,



10

15

20

stirring for 1 hour. Purification by colum
chromat ography (eluent, EtOAc/cycl ohexane 50/50 [v/vV])

wWQ@Rruwe®4RBR2 as a viscous oil (1.31 g 80% . MV 447p@DUSI0044032771

FNO LCVS: (6 minute method) mz 448 [MtH , R 3.88 nmin.

| -

(4-Fluoro[l,I"-biphenyl]-2-ylL)-4-nmethyl -2-norpholin-2-

yl pent an~2-ol hydrochl ori de ‘% 0) HdA 40 is prepared

from39 (1.31 g, 2.92 nmmol ), -chloroethyl

chl orof ornat e &2.9 nL) and solid supported H nig's, )
3. ¥hmendl,12eg ingPCi (&Mf@lwlmea@@l gcediggiel o R cation by ion

-78- P Purificati by 4i
o B Rk B S By Ry optes S TGS b Ry BLRRA8 58
hy@SochlotidRGaM Soliwing Gerdrad Préctifire Akives 46 &y 4 Ben (140 mg, 20%).
purification usin UV- ui ded preparative LCMS, the
MY 3985 GrsPld 08 FICIDH DIMIS {C5;089 5048 £ 5B 61 mbd.14-7.25 GEL

I i a I 93. 95, . .
ml R oA A0 12 H e bhB e B 21 2 U ;3. 050
1275 $14), 8. 822 6 B H Hh), 2000231 7 (D8, i H.307 .63 381 3mf; IHEMSA12 dnute

Hz, 3 Hz), 3.59- 350 (3H, m, 3.18 (IH d, 12.5 Hz),
m@ghod): pVE36@¢14 M-BCHAL, Rr924mig7 (4H, nm), 1.54-1.40
(IH m, 1.03 (IH dd, 14.5 Hz, 5 Hz), 0.88 (IH, dd,
14.5 Hz, 6.5 Hz), 0.74 (3H, d, 6.5 Hz), 0.67 (3H d,

Efa%ﬂdzlb': Pg%miéxl 3f D[Nt -BipIRDPN -yl Ty A0Ber tit- HalorfhoRn-2-
. mn. anpl e 16: Preparation of

ﬂﬂé@ﬂﬂ%ﬂ@fﬁ.@ﬂlﬁf@;l uor o- 2;1( rreth:ﬁvl _ogy) pZenv
SRR S SN A —

henyl met hyl ) nor pholin-2- yljethanol (41) Conpound 41
Is obtained from?7 (0.7 g, 2.5 pl ) and

2- met hoxy- 5-f | uor obenzyl rmg,ﬂesi um brom de (5.63 nL,
2.82 mmol |.leq) in anhy Je.
General Procedure2. Furt &gy
2- met hoxy- 5-f | uor obenzyl esi um brom de (8.49 ni,
4.25 mmol ) are added. Pur%ti on by ion exchange
chr omat ogr aphy

Compound 47 is prepared from 7 (1.27 g, 4.65 mmol) and 2-phenylbenzyl magnesium
bromide (0.25 M solution in diethyl ether, 1.1 eq) following General Procedure 2. 2-

Phenylbenzyl magnesium bromide is prepared from commercially available (Aldrich) 2-
phenylbenzyl bromide following General Procedure 5. Purification by flash column
chromatography (eluent, cyclohexane/EtOAc 90/10 [v/v]) gives 47 as viscous oil (1.75 g).
47 is taken onto the next step without further purification. MW 441.62; C30H3sNO»;
LCMS: (6 minute method) m/z 442 [M+H]", Ry 3.51 min.
2-[1,1°-Biphenyl]-2-yl-1-cyclopentyl-1-morpholin-2-ylethanol hydrochloride (48)

CiH

The free base of 48 is prepared from 47 (1.75 g, 3.95 mmol), solid supported Hiinig’s
base (2.22 g) and a-chloroethyl chloroformate (1.62 mL) in anhydrous DCM (30 mL)

following General Procedure 3. Purification by ion exchange chromatography followed
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gives 41 as a yellow oil (843 ng, 62%purity). MN
413.54; CHFNO; LCVS (6 minute nethod): mz 414.2
WO kobfo4R72L.  mion. PCT/US2004/032771
| - Cycl opentyl -2-[5-fl uoro-2- (et hyl oxy) phenyl ] -1 - nor ph
ol i n-2-ylethanol hydrochloride (42) ClH 79- The free
base of 42 is obtained from_?%_(o. 84 g, 2.04 muol),
a- chl oroet hyl chl orof ormate .88 nL, 8.16 nmol, 4 eq)
and pol yner-supported Hinig's base (1.15 g, 4.08

2 DCM (15 ni) foll | Proced
bﬁﬂashmoiw%% aﬂrgmtquanhadelﬁ%@thwarﬁﬁéﬁ‘fer 260 O?V?) givs the free

b 35,8 VREo RIS TR 380 Wi Ah AR i conve@’%‘??ﬂ{eﬁ“’

Piopealre dt pmmm%ecwzm)pmwm ﬂDDPrSOZ:G@UIMG (#H, m)
gives 42 as a col our I'ess I&’ 14 1%

7.83%9. ZQZSHQH)L 311512)(11%(31& 1§1Hwﬁz 3 77(2H1m?)a 1@5(3}]!4 (4H, m),

B i oy 8 8L 0 5T A T

L@Msmmnut@m%amdﬁnﬂmm rﬂclm]lazﬁs 8®nfihH, M,
1.42-1.73 (8H, m; 12 mnute nmethod): mz 324.1
[MHCHH , R 4.83m n Exanpl e 17 Preparation of

mbr ixQ t lmca ar ﬂil ﬂe phenyl ] -1 -[ 4- (phenyl met hy
mor phol 1 n-2-yl | et hanol (43) Conpound 43 is obtained
1-CyclopéntyR2-48-flypro] 138-biptanyl] 2apl)-2-(d«(phérylmy ethgbhmprpholin-2-
ghesj u r.om,d avai l able from R eke Metals) (0.25M
ylgtgf’ﬁf’ﬁ&f‘?r’%‘%‘lﬁ'f"é‘féﬂj ether, 1.1 eq) follow ng General
Procedure2. Purification by pseparative LCVS gives 43

as viscous oil (0.691g0 . 22 ¢ @ 409.57; C H NO ;
LCVS: (6 mnute nethod) niz 4

| - Cycl opentyl -2-[ 2- (ethylogy p'EbyI]-I-nDrpholln 2-yle
thanol hydrochl oride (44)

g

Compound 49 is obtained from 7 (0.9 g, 3.29 mmol) and 2-phenyl-5-fluorobenzyl
magnesium bromide (0.5M solution in THF, 7.24 mL, 3.62 mmol) in anhydrous THF (20
mL) following General Procedure 2. 2-Phenyl-5-fluorobenzyl magnesium bromide is

prepared from 2-phenyl-5-fluorobenzyl bromide following General Procedure 5. Further
2-phenyl-5-fluorobenzyl magnesium bromide is added after 30 min (0.3 eq, 2 mL, 0.99
mmol). Purification by ion exchange chromatography followed by automated column
chromatography eluent, EtOAc/n-heptane 0/100 to 20/80 [v/v]) gives 49 (1.26 g, 83%) as
a colourless liquid. MW 459.61; C3oH3,FNO,; LCMS (6 minute method): m/z 460.5
[M+H]", Ry 3.98min.

1-Cyclopentyl-2-(4-fluoro[1,1°-biphenyl]-2-yl)-1-morpholin-2-ylethanol hydrochloride
(50)

Ph
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CIlH The free base of 44 is obtained from43 (0.691 g,
.69 mmol ), a-chloroethyl chloroformate (0.80 nL) and

wa@elsa4zapported H nig's base (0.95 g) in anhyreDuS20DOM2771

foll owi ng General Procedure 3. Purification by ion
exchange and conversion into its-80- hydrochloride
salt follow ng General Procedyred4 gives 44 (0.39 g,
65% MW 355.91; C H NO JHO ; FNMR (CD OD): d
7.12-7.22 (2HmM, 6.82-6.88 (2H, m, 4.09-4.16 (3H,
m, 3.69-3.80 (2H, nm), 2.80-3.29 (6H nm, 2.04-2.10
The-reaase df SBislabTangd fréin 49)(1.20006:2. [3Rml) gt-echloroetholl)

L= A TGS, R e

IF{E'] y}' 1l N@en Y B 8684.08 B ARur{ftBdion by ion exchange
mﬁsm*"pe;;%ﬁﬁjfﬁ;;e;mw&ggsg@[ e

]Iagsﬁ)g& b@o& 7 9 o%ig l1‘rrs @&WSIETT %ﬁ%ﬂ%ﬂf%{iﬁ@'e a ye iovy solid

@%%ﬁ%ﬁ‘ W'Ibﬁ %4(@23 FRRh LErC N H NavER %ﬁrb;tbﬁ} §en0-A3B(6H, m),

i n anhydrous T
1. 08-I7ci\8n (ﬂlﬂ, ;1@9h(1fPrtd,cfﬁleze8z Hzaf 3.80 (thdd |3cﬁwH0;‘ 13.0 Hz), 3.42-

PSS SR IRLAESS ol ol AT GREHL 0P 252 .

| e |
1?2106 %“%5 Clagjog/aﬂs IK/IV-IV 1212_,91 téz;jﬁl aaqsﬂ %L%mggNEMMuﬁ] n\fhﬁﬁds Bm/z 370.2

ﬁi&éﬂ{@d}{] ;1D 4B0n2 [ MrH| R 4 084 min.
| - Cycl opentyl -1 -norpholin-2-yl-2-{2-[(trifluoromnethyl)
oxy] phenyl } ethanol hydrochloride (46) C. The free

2-[5-Fluoro-2-(methyloxy)phenyl]-1-[4-(phenylmethyl)morpholin-2-yl]-1-tetrahydro-

2H-pyran-4-ylethanol (51)
!
o
[O
o

Compound 51 is obtained from 8 (0.6 g, 2.07 mmol) and 2-methoxy-5-fluorobenzyl
magnesium bromide (4.6 mL, 2.28 mmol, 1.1eq) in anhydrous THF (15 mL) following
General Procedure 2. Further equivalents of 2-methoxy-5-fluorobenzyl magnesium
bromide (8.28 mL, 4.14 mmol) are added and the mixture is warmed to room temperature
and left stirring over night. Purification by ion exchange chromatography followed by
automated chromatography (eluent, n-heptane/EtOAc 90/10 to 30/70 [v/v]) gives 51 as a
colourless oil (375 mg, 42%). MW 429.54; C2sH3,FNO4; LCMS (6 minute method): m/z
430.2 [M+H]", Rt 3.12 min.
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3.94 mmol, 2eq) in DCM (15 nL) follow ng General
Procedure3. Purification by ion exchange

wa@ booste2eyr aphy fol |l owed by preparative LCVS apdI/us2004/032771
conversion to its hydrochloride salt foll ow ng Genera
Procedure4 gives 46 as a gum (140 ng, 20% . MN 395. 85;
CHF NO-HC; HNWR (CD OD) 7.48-7.50 (IH, m,

7.14-7.25 (3H M, 3.97 (IH & 2.3 Hz, 12.5 Hz),
3.60-3.68 (2H, m), 3.27-3.31 (IH, n) 3.03 (2H, , 12.5
Hz), 2.73-2.97 (3H, m, 2.00-2.11 , 1.30-1.63

2([84:F'Ium)0-2-In@ﬂﬁ;‘vl@ﬁ;aphmylﬁ-bmmphﬂdy-}y 7-_te dre-2Hhpyaan-4-ylethanol
Exanpl e 19: Preparation of
hydros?lﬂ ;G[H} |

-yI-I-cyclopentyl-l-nnrpholin-Ierthano
hydrochlorlde (48)
2-[1,1"-Bi phenyl]-2- yI-I-cycI tyl-1-[4-(phenyl net hy
I)nDrpholln 2-yl]ethanol (47) ound 47 is prepared
from7 (1.27 g 4.65 nmmol) an -phenyl benzyl magnesi um

broni de (0.25 M sol ution i(nJdikthyl ether, 1.1 eq)
foll owi ng General Procedur 2. 2 Phenyl benzyl
magnesi um brom de i s prepare "f r om comerci al | y

TRY @ek BReL 150 1§ bbathed ZronP BE (05 PENEY3 nidicl)fiodehfoeddtippi ng

General Procedure5. Purification by flash colum
chlorafoenasy (Q\@hgnl( &l Ummol) mmﬁmp@ﬁ%mgg/sb@sq (044 g, 1.45

o i DEHT Iy i SR kgl Pr et PR oA o e

chi%to drfoliy dhdic@nv@kiondd tHe'tedfstBldride shit folBwdnd&General Procedure 4
gWeliSQ h@ awhitezolid (0.12 gcT Bk MW 375.8% lcpﬁ@moﬁfgﬂlet}ﬁ%

HERFL BB o5, 63 5OTER P BB AL i Sy iy 32

3%3”%91 ﬁa)b%@-sh% (8?1 &), g3 33hd491r a5t hyl-3a02 (QHoﬁgrzrat e2H, , 14
mangrousDCM @&follovvlnl\%
H?r),obéulllﬂé&‘SHPm); C%&Glarimbytelmﬁh emdh30.2 [ -HCl+H] RT3 78

chr omat ogr aphy fol | owed-82- by flash col um
¥Ry omat ogr aphy (el uent, MeOH/ DCM 1/99 to 20/ 80 [v/V])
gives the free

Example 21a: Preparation of 2-[5-fluoro-2-(methyloxy)phenyl]-1-morpholin-2-yl-i-
tetrahydro-2H-pyran-4-ylethanol hydrochloride (52b)

2-[5-Fluoro-2-(methyloxy)phenyl]-1-[4-(phenylmethyl)morpholin-2-ylj-1-tetrahydro-
2H-pyran-4-ylethanol Iydrochloride (51b)

2-Methoxy-5-fluoro-benzylbromide (455.6 g, 2.079 mol) is dissolved in toluene (1592
mL). 8b (400.8 g, 1386 mmol) is dissolved in toluene (400 mL). An inerted 20 L vessel is
charged with 2-MeTHF (1202 mL), magnesium (50.59 g, 2.079 mol) and 1.5M DIBALH
(16 mL). The benzyl bromide solution is charged in a funnel flask then an initial charge
of 5% of the total amount of benzyl bromide is added to the magnesium mixture at 22°C.

After 15 mins, the remainder of the benzyl bromide solution is added over 160 mins at
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base as a viscous oil (805 ng, 58% which is converted

into 48 follow ng General Procedure 4. MVW387.95; CH
wWOR0sMIC272 H NMR (CD OD): d 7.66-7.40 (I H) 7. 18cU42004/032771

(8H M, 3.92 (IH dd, 13 Hz, 3.5 Hz), 3.59-3.67 (2H,

m, 3.05-3.16 (4H, m, 293(IH td 13 Hz, 3.5 Hz,),

2.59 (IH t, 12 Hz), 1.98-1.88 ( n, 155119(8H

m; LCMS: (12 m nute met hod) rriz 351 [MHC1+H , R

5.68 mn. Exanpl e 20: Preparation of

| -cvcl opentyl -2-(4-1] uor.of |

i phenv |
roomtvmpenaﬁm p‘hﬁmrrm aédl}"lloéﬂlrﬂé’n%mh&dﬁ‘b%‘h pJrtiReisEipyyly added to the -

|
T N
addgﬁtnf@hgbtfldﬁa{ﬁ’d %1@14&@1) lekepinghe {ebpecativeGehqprotii€, #niasl0/1 v/v
obt ai ned from

waterigrsty lacig Ripse bﬁ:’@ﬁ z’s%p) i%éé&%%ﬁ%&ﬁ?ﬁ@&@e{%‘?fs ielow 10°C. The -
org%&'?‘é_y%f]*soeﬁ T&Ed a1 ne??nf) %ﬂﬁg ﬁrﬂé?c!:cf toir&n@{?@w&ﬂﬁngsjﬁd left

ovv| ng rocedu
ox%nﬁglﬁn Yhe brgahicdsayep wydhe&n\gﬂne&satamsnﬂ mﬂi)d then bagifiegamad

pepkogEdEy 23«5,%2&% ot (p0pen, oL eyt e Greaiyer i
co@k&ﬁa@@d Akl 144 02{15089 nﬁ% iTh 80O TRe 8Fbotrd %lu&leﬁ%ropanol is

Puri fi cat n exchange chrormt ogr aphy
stﬁpﬂ»ddmzfédmtey rahmeﬂmlesmim; themrproparolrist regposigth W he [boewn-orange oil is

difpoTisaig AR Ao T Bl Y Bkt a8 6L d@ﬁg&ﬁégo ml) are

addel/BrHeLapdl ﬁmﬁ@s@?&ﬁemd%évﬂ@&@ycﬂdﬂékﬁne&é’shqa%mmm Then, the
I - Cycl opentyl -2-(4-fluorofl,

|
aqusbysHleysri§ basifjed) with Wohphend extmoiadavitaisdiens 4L dHiegnpaic layer

e iy 0 15 S e R BRI i

to(denéga E)—andlt@le@ tHIERdW tdicheROhitidRis GUsHRARBCwIBE (09 HBS The

combmed orgamc layers are concentrated under reduced pressure, then i-propanol (2 L) is

added and the solution is concentrated again to provide a crude oil of 51b (550 g, 91%
yeild; 94% ee) and 100 g of i-propanol. This crude oil is diluted with THF (2000 mL) and
8.76M HBraq (153.9 mL) is added. This mixture is allowed to stir overnight and a thin
suspension is observed. The precipitate is filtered and washed with THF (150 mL) to give
34 g of racemic 51 as the HBr salt. The mother liquors are concentrated then toluene
(1500 mL), water (500 mL) and NHsaq (103.58 mlL,, 1.386 mol) are added. The organic
layer is extracted and washed with water (250 mL). The combined aqueous layers are
extracted with toluene (500 mL). The combined organic layers are dried over MgSO4 and
concentrated under reduced pressure, then i-propanol (2 L) is added and stripped off
again. Then, the oil is dissolved in i-propanol (1 L), 12N HCI (121.3 mL) is added and the
mixture is allowed to stir for 15 mins, then the solvent is partially stripped off to provide
51b as the desired diastereoisomer (1021 g; 98.4% ee)
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mol) in DCM (25 nmL) foll ow ng General Procedure3.
Purification by ion exchange chronmat ography foll owed
whyooansanat ed col urm chromat ogr aphy el uent, MeEEY/UEXOM/032771
100 to 20/80 [v/v]) and conversion to its
hydrochl oride salt gives 50 as a yellow solid (0.23 g,
23% . MW 405.94; C H FNO -HC ¢4 HNI\/R(CDCD) d
7.20-7.37 (6H, m, 7.08-7.13" 6.91 (IH td,
3.5 Hz, 8.5 Hz), 3.80 (IH dd, 3 5 Hz 13 0 Hz), 3.42-
3.54 (2H m, 2.99-3. nz (2H , 2.83 (IH,
2{[6—Fl¢o@-3ﬂnethﬂw@>)phgnyl]2 -BR1P qﬁm-{! yl-ize@a o-Zﬂ-pyay_-ﬁglethanol
-1. 44 (8H m. LCMS (12 minute nethod):
k ’?"”é%’dﬁj(f R 5.46mi n. Exanple 21:
Preparation of 2- f5 f1 uoro-2-/(met hyl oxy) phenv
-l -nmorphol i n-2-yl -1 tetrahydr & pyr an- 4-yl et hanol
hydr ochl ori de (52) .
2- [ 5- Fl uoro- 2- (et hyl oxy) ph§ayI”1- | - [ 4- (phenyl et hyl ) no
rpholin-2-yl]-I -tetrahydrﬁ 2H. pyran- 4-yl et hanol (51)
Conpound 51 is obtained frﬁmg (0.6 g, 2.07 mmol) and
2- met hoxy- 5-fl uor obenzyl nagnesi um brom de (4.6 i,
A2 P Paraiittle 1s.1b&igyl with Shth{102b g} i Pribpapdb(36BY nildldndwrater (639 mL).

AR BB S Roy i s o7 W AL TP e G6 s it is then
pfesdftiZZ8Rith 1B/d%o Flté@* N A HeREa o ik Rird fs SWRESYEHr Y13 AR then the

ten‘perature an |rr|ng over night. Purification

niiyturenin fdtertdamgeHyflo Snmr@l@gmyl (190 Eopvedmbibed owitn@d/201i-
PR Gk BB O EHE B FBA G B8 b Rab
(sfb%%nﬁﬁ ’Th@ shlv%ﬁ{@are é{ﬁ%ﬁd(cﬁ‘f Hefl Lﬂp?oﬂﬁbh@ Glided 2006 21:) 20 be partially
rez:aq‘@d ﬁgaum Eham mmppgnoé a@a)erﬂdénq«( 1400-mlo)r axiddhe hetgrogendous atixture is

rahydr.oz2H roch
oHREUEHETE BRYSE T SRt RUE mSSeSTAeG I8 b 2§ i propanol
(49elmL) Adaht afigetdi hesbd &f RFak WhtiFa héinddendbus %h&ldim'@ formed.
and pol ymer - supported Humt% s base EO 41 g, 1.
Then, the mixture is cooled slowly and the crystallization starts at 60°C The powder is
filtered at room temperature, rinsed with i-propanol (2x350 mL) and dried under reduced
pressure at 40°C to give highly pure compound 52b with 80% recovery yield (98.4% de,

99.2% eg).

Example 22: Preparation of 1-morpholin-2-yl-1-tetrahydro-2H-pyran-4-yl-2-{2-

[(trifluoromethyl)oxy] phenyliethanol hydrochloride (54)

1-[4-(Phenylmethy)morpholin-2-yl]-l-1-tetrahydro-2H-pyran-4-yl-2-{2-
[(trifluoromethyl)oxy]phenyljethanol (53)

Compound 53 is obtained from 8 (0.61 g, 2.11 mmol) and commercially available

(Fluorochem) 2-trifluoromethoxy benzyl magnesium bromide (4.6 mL, 2.32 mmol, 1.1eq)
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mrol) in DCM (7 nL) follow ng General Procedure 3.
Purification by ion exchange chronmat ography and

w@ewsesRrinn to the hydrochloride salt foll ow neCTEESN&032771

Procedure 4 gives 52 as a white solid (0.19 g, 77%.
MV 375.82; CHFNO-HC; HNVR (CD OD): d 6.98-7.01 (IH

, 6.83-6.86 (2H, n), 3.99 %bHdd 3.5 Hz, 13 Hz),
3.82- 3.87 (2H, m, 3.63-3.73 (5H, , 3.12-3.33 (4H,
n),291302(2Hn)281(2H,14Hz)131173
(5 m; LCMS (12 m nute net hog) %z 340. 2 H|
mFaImsdmgs HHA. (@xﬁﬂ;ﬁpﬂowm Gemep 417 a¢q ﬁe%fFuﬁher pA uoromethoxy

o S b AL 1 B i, sty o s

cHyyaher al Igek%s 65 2bhn oil of 88% purity (1.39 g isolated matenal ca 88% purtiy)
| uor o- 2- (et hyl oxy) phenyl ] -1 -
Wh@iﬁﬁ ﬁl@wqﬁlwf@d)mh@ PEF- R/} Iég p§59%No4, LCMS (6 minute

e R Sl Q'm-"é'ed&é??g, 2,079 mol)
'ﬁo}?){tﬁ '2‘39%:: AL L) 2 g?zﬂa@glym({z-[ﬁh{l%ﬂgné’thﬁl)o%@%

i ssolved in toluene An inertéd 20
phenyBetiamnol bydrbalilgide (34 h 2- MeTHF (1202 nl), nagnesi um
(50.59 g, 2.079 nol) and 1.5M DI BALH (16 m_) The
benzyl brom de solution is c'hfafged in a funnel flask

then an initial charge of 5% he total amount of
benzyl brom de is added to the gnesi um m xture at 22
C. After rnins, the remainder t he benzyl brom de
solution is added over 16 n t-85- room

tenperature. After an addi ty onal” h stirring, the 8b
solution is slowy added to tfe nmixture over 140 nins

ThE frecl Blse a%%h % olﬁeufnk’!& sl 5BD.2M §9.571 Renol) enrehiotsethyl

perforned by dition of acetic acid (124 nL keepl ng
chlbmfbmqbe«hzimé Bépomnolse:eqj astpodymer-supppited Hiinig’s base (0.32 g,

Viﬁt o g&)gg We}@t @Be egzeg)ffl d’gﬁtcega d dgdl?ul&leifc%ltlglg by ion
efethh§C &%’m% of 498 ?‘f&lﬁfmﬂrtﬂl pi'éﬁarati\}el E@ngé@lﬁ:ﬁ)’@dﬁ:oﬁbersmn to

turnlnsan | eft overni The organic | ayer
loridh sels fdlowisg 6enq)al Pracedurefszivescid ilso‘ﬁhllTGsSOhd (82 mg,

12{&.%%910%&?1?@24%5@@??&4% R (E8B)3 731 b8t ), 7.16-7.27
(3H, m), 3.98 (1H, dd, 4.0 Hz, 13 Hz), 3.65-3.88 (4H, m), 3.12-3.31 (4H, m), 2.87-3.01
(4H, m), 1.30-1.68 (5H, m); LCMS (12 minute method): m/z 376.1 [M-HC1+H]", R14.28

min.

Example 23: Preparation of 2-[1.1’-biphenyl]-2-yl-1-morpholin-2-yi-1-tetrahydro-

2 H-pyran-4-ylethanol hydrochloride (56)

2-[1,1°-Biphenyl]-2-yl-1-[4-(phenylmethyl)morpholin-2-yl]-1-tetrahydro-2H-pyran-4-
ylethanol (55)




10

15

20

25

concentrated and z-propanol (2000 nlL) is added. The
azeotrope tol uene/ z-propanol is stripped off under
WO e@aoet7pr essure, then z-propanol is renoved. PATES2004/032771
brown-orange oil is dissolved in z-propanol (2380 nlL)
then 12N HC aq (138.6 nlL) and water (2380 nL) are
added. The apol ar inpuritiesf%{e renoved with a
cycl ohexane wash (4760 ni). en, the aqueous |ayer is
basified with and extracted with toluene (4 L). The
organic layer is washed wth water (500 nL), then the
C@Umouné 85 ascprepared Fraye8 .56 g, b4 maealpend2-phenyb bensybmpgnesium

e Spben (75 PRt RV o 3T g /2R 12 B
f(?RﬁﬁﬁQ Ot PUoSalrd 2OURIRAYIVeRS tidnedi@brémBeappRRphred from

L) "is added and the solution is concentrated again

comnm@vlﬂsd@faalabhe Lﬁdédrmhb 2phsnyibergmbbigmida %lk?&mgﬁem% Procedure

gppjffﬁ %‘%Qa L W_‘% 5501&{[ ﬁ ngt n% aﬁdecél' drdl i€ reaction

1@@1&&1&;: stltping d%fﬂigﬂt ePurﬁioahb@w Gbrd éxchbnde dhycﬁﬁz{tb gﬁph;aglde@ss as an
t hin suspension 1s observed. The preci

ofF ke namee w63 GRVAH B 45005 §aublp N L3S dSapinute
Th th |
nae n@’nl‘@r DM, REP 3l 1506 ) | vt er (500 1)

TR Hon T pholin R B P PR A0 RthapgL
hwﬂ&uﬁﬁhekqﬁﬁblned aqueous | ayers are extracted with
t ol uene (500 nmL). The combined organic |ayers are
dri ed over and concentrated der reduced pressure,
then z-propanol (2 L) is ad stripped of f again.
Then, the oil is dissolved iy opanol (1 L), 12N
HO (121.3 nL) is added anfo i xture is allowed to
stir for mns, then the so js partially stripped
off to provide 51b as the dgsi-ged di astereoi somer
(1021 g; 98. 4% ee) - 86- . .
The [fe Basoo S 6is whtamed dior) 55 €My 8§ gl 1.2% rprel).isplid sypported Blinig’s

BBt o BT o b b

B YeddgFe 3 GR8ifichtion ¥Y 1o b BBrofatdbriph th
féélf”ﬁ;?%dg?%%@?%t 'S added (10051119f Q) e;(%he r?] ;tdugrrg) |ysglves ©

fteh dase of 56 as viscous oil (0.483 g), contaminated with a small amount of the N-

protected compound 55. The residue is treated with an excess of reagents (1 eq), solid
supported Hiinig’s base (0.36 g) and a-chloroethyl chloroformate (0.26 mL) in anhydrous
DCM (20 mL) and methanol (20 mL) and purified by ion exchange chromatography to
give the free base of 56 (0.432 g). Purification by preparative LCMS followed by
conversion to its hydrochloride salt following General Procedure 4 gives 56 (0.280 g, 54
%). MW 403.95; C23HoNO3.HCL; 'H NMR (CD;0D): § 7.45-7.59 (1H, m), 7.10-7.35
(8H, m), 3.85 (1H, dd, 13 Hz, 3.5 Hz), 3.75 (1H, dd, 11.5 Hz, 3.5 Hz), 3.51-3.59 (3H, m),
2.83-3.12 (TH, m), 2.64 (1H, t, 12 Hz), 1.36-1.52 (2H, m), 1.02-1.21 (2H, m), 0.90-0.94
(1H, m); LCMS: (12 min method) m/z 368 [M-HCl +H]J", Rt 4.6 min.
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pressurized with hydrogen (50 psi). The reaction

m xture is shaken for 9h30m ns, then the mxture is
wo pdosesrd on a Hyfl o Super Cel (r) pad (100 g) PCT/US2004/032771

pre-inbi bed with 80/20 ipropanol/ water (500 nmL). The

catalyst is rinsed wwth a 80:20: z-propanol: water

m xture (500 nL). The solvent§ are stripped off then

z-propanol is added (2000 nL) to be partially renoved

agai n. Then z-propanol is re-added (1400 nlL) and the
heterogeneous m xture is concentrated to provide an
thi%:.d Bl b 2+(B1~-EFluorochiphd H2-Y])-t <oy pholig
.the m xture i s heated to

getreotus solution is forned. Then,

zimnm.ﬂmménﬁnfe@ﬁw)eﬁoaimnyz (z&reazgw@wmzz-wemmoz
starts at 60 C. The powder is filtered at room
tenperature, rinsed with z- prop ﬁ;ﬂ (2x350 nlL) and
dried under reduced pressure™at"#0 C to give highly
pure conpound 52b with 80%¢%eovery vyield (98.4% de,

99. 2% ee). Exanple 22: Prep o9 of

| - mor pholin-2-yl-1-tetra o- 2H pyran- 4-yl - 2- { 2-
rftrifluoronmet hvDoxyl ph | I et hanol hydrochl ori de
(54)

CbminderiBlip aydilable(Aldrivhi B#bmbmnbeley] ljlagladshmbnoaﬁsid f(bQSM'i-Splution in

e t@gnﬁ%ﬁﬁéfé@ n%t 50 Syt P 87 HPR R OBV B riputes to a

oG DL Sk L) TR OERITL Afer qupmgbing with i
wateB Satuimed aﬂ:nﬂcmq)m 8Moritesalntiyris addedrafd thé Squeops phase washed
foll ow ng. Gene Procedure2. Further . . )
o DFACh She AT Ry OB Pesra GrroL S B Gl 2nd vsgerried over
ST st h§th = aflg %velﬁyfa;ﬁdv%am %uBYPﬁr?ﬁba%ﬁ By MiPexchange

chr omat ography gives as an oil of 88% purity ( .
c]gohmtd gatphy foowed by pum&caasﬁ/mgug nitpmaidd coliuring Chhorr@mgrgphy

SESl gt 1 GBS
c?aﬁ@bﬁh@d) IS S bt e n AU TR P A 2nk

Iuoronet ) oxy] phenyl } et hanol hydroch ori de (54)
2-(3 -Fluoro-btphenyl—2~y1)-1 -[4-(phenylmethyl) morpholin-2-yl]-1-(tetrahydro-pyran-

4-yl)-ethanol (57)

To a suspension of PA(OAc)2 (2.44 mg, 0.011 mmol, 0.02 eq) in acetonitrile (1.5 mL) is
added triphenyl phosphine (11.4 mg, 0.043 mmol, 0.08 eq) under nitrogen at room
temperature leading to the formation of a white precipitate. Addition of water (0.5 mL),
3-fluoro-phenyl boronic acid (91.2 mg, 0.65 mmol, 1.2 eq) and 57 (0.25 mg, 0.54 mmol)
gives a dark grey solution after 10-20 minutes which is heated to reflux and left stirring
at reflux overnight. Further 3-fluoro-phenyl boronic acid (70 mg, 0.55 mmol, 1 eq) and
Pd(OAc)2 (2-3 mg) are added and the mixture is left stirring at reflux for another 24
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The free base of 54 is obtained from53 (0.27 g, 0.57
mmol ), a-chloroethyl chloroformate (0.25 i, 2.30
wonwb/047272g) and pol ymer - supported H ni g's baseC(/0S884/032771
g, 1.15 mol, 2eq) in DCM (5 nL) follow ng Ceneral
Procedure 3. Purification by ion exchange
chr omat ogr aphy fol |l owed by pr ﬁpar ative LCVS (gradient)
and conversion to the hydro oride salt follow ng
General Procedure4 gives 54 as white solid (82 ng,
179 . MW 4 1.85, CHF N-HO. HNWR (CD CD) d
hotrst Puzifidaticn by, iomexcirangs chromatc(gmhwswesssb@ A1) 4,838 MW 475.61;

c&o@sﬁmi@}@wﬁ% Hhodyghie o4 BT 2 Hin ) o
Img}o-biphénﬁfﬁy?-z[-%%m&z-yz-ﬁ(zéerBydﬂoxpyrmrw)-ahaﬁoz (58)

reparation of

-2-yl -1 - mor phol m 2- vI-I-tetg@ vdr o-

2Jy- pyran-4-yl et hanol hydroty de (56)

2-[1,1"-Bi phenyl ]-2-yl -1 -[ 4§ ptenyl ni et hyl ) nor phol i n-2

-yl']-1-tetrahydro-2I1-pyr A A et hanol (55)-88-

Compound 55 is prepared f .56 g, 1.94 mol) and

2- phenyl benzyl magnesi um Br erg de sol ution (0.25 M

solution in diethyl ether, 9.31 nL, 2,33 mol, 1.2 eq)
Compowwi s cbtraines @n@é’é@@ﬂ’égz 0. éS pﬁ@@ily | agaﬁfyppqmgr}&m frpase

<0<i§°gjr. o e P PaR e Rarasti ol B gpgmmnol. 4 e in

dyevyy n'ﬁWfoh@ﬁ’lr? G&bﬁm PABAENE 3MPEIRSHBALY ieE:@Bange
soOlution (1 nL) is added and the reaction |eft under

clsomaiomhwweﬁ |ﬂghfree Faseiof £8 ag # vhith yoare (1 25aBahwhish is further

plérﬁq% g%afgté\yeégggfgs &Sﬂp o% go R%{w_ﬁy\rh@lgna%%gt} ILOZI Wing General

PPBc@éMr@ {dxBY as e{lilello% ﬁ » 5. M8V AR 0.94; Cp3HsFNO,; HCL ; 'H
2-11, i phenyl ] - I-I-m)r ol i n-2- I-I-tetrah dro-2

NI CROR) A B (1F oo A-riSd6H 58) 3 75.95 GHL BHca 85-3.30
(135,38, 254 Y, D59 iy 2033 4sYsBOR S (1B Riiuce RRtoR): mvz 336

[M-HC1+H]", Ry 4.64 min.

Example 25: Preparation of 5.5.5-trifluoro-1-(5-fluoro-2-methoxy-phenyl)-2-

morpholin-2-yl-pentan-2-ol (60)

5,5,5-Trifluoro-1-[5-fluoro-2-(methyloxy)phenyl]-2-[4-(phenylmethyl) morpholin-2-
yl[pentan-2-ol (59)

o—

Compound 59 is obtained from 9 (0.7 g, 2.32 mmol) and 2-methoxy-5-fluorobenzyl
magnesium bromide (5.11 mL, 2.55 mmol, 1.1eq) in dry THF (15 mL) following General
Procedure 2. Purification by ion exchange chromatography gives 59 as an oil of 80%
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base (0.72 g) and -chloroethyl chloroformate (0.53 ni)

i n anhydrous DCM (20 nL) follow ng General Procedure3.
w@rosHe2at i on by i on exchange chromat ography gPeEES100€032771
free base of 56 as viscous oil (0.483 g), contam nated

with a small anmount of the un protected conpound 55.
The residue is treated with amn excess of reagents (1
eq), solid supported Hnig' s base (0.36 g) and
a-chl oroethyl chloroformate (0.26 nlL) in anhydrous DCM
(20 nm) and nethanol (20 nL) and purified by ion

pusity: Whinhds diveethissd im fieynckbsten (A9 g Kreoverse mpddrialh M Wedd1.47;

e e T
T R

hylraéhldridb(6opH, m), 3.85 (I H dd, 13 Hz, 3.5 Hz) 3.75
(IH, dd, 11.5 Hz, 3.5 Hz), 3.51-3.59 (3H, m,
2.83-3.12 (7H, m, 2.64 (IH Lt 12 Hz), 1.36-1.52 (2H,
m, 1.02-1.21 (2H, m, O. 90-0. (IH, m; LCMB: (12
mn nmethod) mz 368 [ MHC +Id
Exanpl e 24; Preparation o¢°
2- (3' - Fl uor o- bi phenyl - 2- yty= | -sgf phol i n- 2-yI -1 -
(tetrahvdro-pyran-4-vD- et hgpol R58)

2- Brono-1| -[ 4- (phenyl net hyl )

Theofrediedst 0f 80 9 dbthinéd BbmaB9Or0g, Ry04damnmdl )y b)-eldlbteetinll chloroformate

rcially available (Al drich) 2-bronpbenz

Co |
(OrREgRbsH dTshein ¢8) 0l PEAWREICHPP O FHRg) g (bl hgr 4.08 mmol,

247008 g B I55 iy hnes
ciéorhatoariphy ifollcewed BiHfrep@ativa)CHMS MdConkérsien tathermidiovhloride salt
ith i I , t ted ' | [ ti
foflewinggGenesaioRe it A9t Q0SS HANISGHs (-1 rIgHe): Miters 80;
CEF BTN RICE DL oM. ) Pokey P m 40941
(118 mys.esiaws/(ﬁw on), PUDiZ ATAH, o), BB4i3040 @EL RNBE6-3.25 (1H, m),

chr omat ogr ap foll owed b urifijcation usingg
3 iR BT of B driogA aas @B mnt-58-1.68 (1H, m), 1.29-139

8L PTG ERRARE R B , mi

nmethod): nmlz 462.4 [MH +, RT 3.11 mn.

-

Example 26: Preparation of 5.5,5-trifluoro-2-morpholin-2-yl-1-(2-trifluoromethoxy-
phenyl)-pentan-2-ol (62)

5,5,5-Trifluoro-2-[4-(phenylmethyl)morpholin-2-yl]-1{2-trifluoromethyl)oxy|
phenyl}pentan-2-ol (61)

Compound 61 is obtained from 9 (0.7 g, 2.32 mmol) and commercially available
(Fluorochem) 2-trifluoromethoxy benzyl magnesium bromide (5.12 mL, 2.56 mmol,

1.1eq) in dry THF (15 mL) following Genez;al Procedure 2. Purification by ion exchange
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2- (3" - Fl uoro-bi phenyl -2-yl)-I-[4-(phenyl et hyl)
nmor phol i n-2-yl]~l -(tetrahydro-pyran- 4-yl)-ethanol

W@ 300p/04278 suspensi on of Pd(O Ac)2 (2.44 ng, OPOWLS2004/032771

mol, 0.02 eq) in acetonitrile (1.5 nL) is added
tri phenyl phosphine ( .4 ng, 0.043 mol, 0.08 eq)
under nitrogen at roon1tenpe@@ture Ieadlng to the
formation of a white precipitate. Addition of water
(O 5 nL) 3-fiuoro-phenyl boronic acid (91.2 ng, 0.65
&@)and 57 (0.25 0..54 mmol ) gives a dark
clgp@;tog@apbwf wdﬂ@fau_t@mz@dﬁp wmaf@%péy gRigEkd t o

Onlko,

RO o G0 [109 g B oRVG2E 0000 G Bt
CaBIRNOALTRIS & 1Binig) methedp e d 78 A0 M-AHE] fiRK3 ﬁB @ihs

left stirring at reflux for another 24-90- hours.

5,815 Tfiflp ato-Dmdypholim 2ei-d WiRrmifluore methwbepydpirepylpargan 7ol
']ng%]g , %9 MW 475. 61; C30H34FNO ; LCMS (6 minute
kydre 6’3’]"’8 476.4 [MH +, RT 3.41m n.

2-(3' - Fluoro-bi phenyl -2-yl) -l porpholin-2-yl-I-(tetrah
ydr o- pyran-4-yl) - et hanol (58)\f/Corrpound 58 i s obtained
from57 (0.213 g, 0.45 mol),° id supported Hnig's
base (0.25 g, 7.12 mmol, 4 eqy;and -chl oroet hyl

chl oroformate (0.19 ni, 1. I, 4 eq) in anhydrous
DCM (7 mL) follow ng Gener dure 3. Purification
by i on exchange chromat ography* gifves the free base of
58 as a white foam (125 ng) which is further purified
Thy frpé B 062 Yeolithiled froanele(0s250g, (158 inhiol)) mbmcfded{yl de
salt follow ng_CGeneral Procedure 4 gives 58 as

chlerofesmata h 3308152 42 mygobgeq)napd polymer-suppegt qﬂl@“]lﬂfls basg{0.30 g,

1 bt acl et g ittt Gerdt e 7o el gy fon

eidh}angdl:}@&ndtoéﬁlphﬁ félmeduﬁ‘ﬁepdrﬁzvdﬁ,m&rﬁﬁbhw}mn 3 #s .
386 [ M HCL+H] .64 mn. ,Exangl e 25  Preparation of
hyyirgctgorids spltgiyes- 62 a@@xdlaWr%@lléi% hsx%ﬁ phéh ‘9’0323278

t s
C%%&bﬁ%ﬁguor o-1- f@@ PL?'O 9@17 % ;)lgh’]e%?/ 'T]H’fn {’ 2’09-4'13
(1K, pie By 0B78Y L B, il r3d®Bi58-(2H, m), 3. 36-3 40 (1H, m), 3.08-3.22 (3H, m),
2.89 (2H, , 14 Hz), 2.09-2.17 (2H, m), 1.65-1.75 (1H, m), 1.30-1.40 (1H, m); LCMS (12
minute method): m/z 388.1 [M-HC1+H]", Rt 4.99 min.

Example 27: Preparation of 1-[1.1°-biphenyl]-2-yl-5.5.5-trifluoro-2-morpholin-2-

ylpentan-2-ol hydrochloride (64)

1-[1,1°-Biphenyl]-2-yl-5,5,5-trifluoro-2-[4-(phenylmethyl)morpholin-2-ylpentan-2-ol
(63)

Compound 63 is obtained from 9 (0.7 g, 2.32 mmol) and 2-phenylbenzyl magnesium
bromide (10.2 mL, 2.55 mmol, 1.1 eq) in dry THF (15 mL) following General Procedure



yl Jpentan-2-ol (59) Conpound 59 is obtained from?9

(0.7 g 2.32 mmol ) and 2- net hoxy-5-fl uorobenzyl
wor@smesi2om bromi de (5.1 ni, 2.55 nmmol, |.1eq) PeT/UB3004/032771

THF (15 nlL) follow ng CGeneral Procedure 2.

Purification by ion exchange chromatography gives 59

as an oil of 80%91- purity waich is directly used in

the next step (0.9 g recovered material). MN441.47; C

HF NO; LCVMS (6 minute nethod): mz 442.4 [MH , R

2 35,2 gg@%‘éﬂ?ﬂ@ﬁ@@ﬁmﬁbmméﬁ is prererask Tiym ssHEAY Fealablsy
T e

exchihge chediyio gtdphy felfowrediiye aftiOma e droolunn diroiawigraphy €elhent,
Hnig s base (1.15

g ﬁglé\-%gféb{(f%%z{@ (vl e fyasanel (04 i BDBA Y MW 469.55;
5 Cgﬁmr%m%t L@Mé% i utc’x R8A /% 276, H‘ﬁ\@q{]aﬂ@% Follipwed

r epaF at Ive conversion to

1/ dr-@epn @yﬁﬁbts-ﬁlydubﬂaﬂfzﬂﬁmﬁﬁaﬁﬁ-@kw’&ﬁ&rﬁ@wl ?%ﬁroghlb‘?ﬁle (64)
as a ye Iowsol|d (0.133
HNW (CDOD): d 6.9 96(IHn) 6. 86- 6. 87
<3.75 (4H,

(2H.n),409413(IH, M, 53! ,
3.42-3.47 (IH, n), 3.34-3.40 m), 3.16-3.25 (IH,
14 Hz), 2.12-2.29

m, 3.03-3.11 (2H, m), 2.8 ,
1.29-1.39 (IH, m. LCVB

(2H, n), 1.58-1.68 (1H, mf
(12 minute method): mz 352 I 'HCRH , R 4.54 and

4.66 mn. Exanple 26: Preparati on of
Ths fres Eas*efdfﬁhtlé @lﬁt@m@d ﬁ@ 0.61g,2-39 minxdi R vi-Ehibtdr@iy? eBlobsTormate

hen - pent an- (62
A R ) &ewmppbm;sumrm Hitngsbesd (072 K258 mol, 2¢q)

10 ng;}éM LIRS BYer %ﬁ f’%%é’gg g%%)jm b idn SRERS Bitowed

b pRpRiativeLCM SRl daRbRidnfb wm@moﬁdetsalt ffblwlﬁge}eh@@&y

benzyl magnesi um brom de (5.

Progedyry 41gires Obasr yellow) %@.(ﬂ@ @eﬁ%MMW 61;5&&; rCeEH24F3 0,. HCI;
PRV (EBLOD 6243906 GRS 235 (7H, m), 7.10-7.13 (1H, m), 3.90- 3.95
(1H, m), 3.57-3.65 (1H, m), 3.34-3.38 (1H, m), 2.92 (2H, , 14.5 Hz), 2.88-3.13 (4H, m),

15 1.59-1.85 (2H, m), 1.15-1.39 (2H, m); LCMS (12 minute method): m/z 380.1 [M-
HCI+H]", Ry 5.22 min.

Example 28: Preparation of 6,6.6-trifluore-1-[5-fluoro-2-(methvloxy)phenyl}-2-
morphol-2-ylhexan-2-ol hydrochloride (66)

20 6,6,6-Trifluoro-1-[5-fluoro-2-(methyloxy)phenyl]-2-[4-phenylmethyl) morpholin-2-
ylJhexan-2-0l (65)
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chr omat ogr aphy fol |l owed by aut omated col um
chr omat ogr aphy el uent, nheptane/ Et OAc 100/0 to 50/50

WO 2003037202 ves 61 as an oil (0.27 g, 25%. MN 4FQT/452004032771

HF NO; LCMS (6 minute nmethod): mz 478.4 [MtH , R
3. 63 mn.

5,5,5-Tri fl uoro-2- nor phol i n- ?yl-l~{2-trif|uororrethyl)
oxy] phenyl } pent an- 2- ol hydr ot ﬁl‘ oride (62) The free
base of 62 is obtained from61 (0.25 g, 0.53 mmol ),

a-chl oroeth chl oroformate (0.23 ni, 12 mmol, 4eq)
Cempoysi mmﬁm&md(} KR:igy 1 0varmel) @od Qongthoayéeﬂum&enzyl

m%%%%%é €4y%h5§ed>? I(: ﬁ‘""gg gﬁ(ﬁo na%{’h(?? r apeﬁﬁ?(gﬁ R following

Gbwerbf Biozedilre L& i (H¥B2 andh&:0nyludtobentyd mdgBesium bromide is added
(3@8vdr ochloride salt gives 62 as a yellow solid (0.051

mp3d4°0 mypplp BuncatonbyHonexehange FhnqRrtqerephygivess in 87%

pué—iéQ%Zn]‘R‘ﬁ vghéj‘:gl ?[}rﬁ:dy ns}s%agnggl{i.;ﬁgg; ;mj g r???ec %rgd%a%pal) MW

435.50; G H;,BNOS;-IICHIB (63hinutymetRoBIn/z2456.2 [M«AHHZ R 3.5 6min.
2.09-2.17 (2H, m, 1.65-1.75 (IH, m, 1.30-1.40 (IH,

6,36 TS of L5 fluonse 2 (wetltybcty)pliaty)] 39D otp Hob 21y Tiedin-2-0R

m.n. anmpl e : Preparation o

hjl’d-"?‘r'ghf‘"i"g‘f@nvl |-2 v-1-5,5,5-trifluoro-2-norpholin -2-
yl pent an- 2-ol hydrochl oride (64)
| -[I,1"-Bi phenyl]~2-yl-5,5, '
hyI)rmr phol i n- 2-yl pent an- 2-0 ) Compound 63 is
obtained from9 (0.7 g, 20325 . and 2- phenyl benzyl
magnesi um brom de (10. 2 EL 2.55 mol, 1.1 eq) in dry
THF (15 L) follow ng Gendral,, Procedure-93- 2.

2- Phenyl benzyl magnesi um brom de is prepared from
Thofreebase af 6§ isscobdaithebfrem(68 (@7 gﬂ)532mpimé)1 w-blelomethyl chloroformate

AR 5 b B e En sl LSSt 8 A0 2

S e T S
chvinnhdegrapby followed by automated column chromatography (eMeOH/ DCM 0/100
to 20/80 [v/v]) and conversion to the hydrochloride salt gives 66 (0.19 g, 40%) as a white
solid. MW 401.83; C;7H,3F4NOs.HCL; "H NMR (CD;0D) & 7.04-7.08 (1H, m), 6.95-6.97
(2H, m), 4.21 (1H, dd, 3.0 Hz, 13.0 Hz), 3.78- 3.87 (4H, m), 3.63 (1H, dd, 2.0 Hz, 11.0
Hz), 3.45-3.49 (1H, m), 3.27-3.33 (1H, m), 3.12-3.21 (2H, m), 2.97 (2H, , 14.0 Hz), 1.97-
2.13 (2H,m), 1.61- 1.76 (2H, m), 1.48-1.58 (1H, m), 1.17-1.31 (1H, m); LCMS (12

minute method): m/z 366.1 [M-HCIHH]", Ry 4.72 min.

fl uoro-2-[4-(phenyl net
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CHF NO; LCMB (6 ninute method): mz 470.4 [MH
R 3.77 min. 1-[1,1

WO 285penyl ] -2-yl-5,5,5-trifl uoro-2-norphol i n- PEYURBNL/832771

n-2-ol hydrochloride (64) The free base of 64 is

obtained from63 (0.6 g 1.29 mmol ), -chloroethyl

chloroformate (0.56 ni, 5.15 |, 4eq) and

pol ymer -supported H nig's bas€ (0.72 g, 2.58 mmol,

2eq) in DCM (12 nL) follow ng General Procedure 3.

Purification by i on exchange follomed ,oreoaratlv%

xanmle 29 Rueparatia & henylls21¥1-6.0.6ptriflupro-2-morpholin-2-
| 1 ow, n n . Pr dure4g|ve364asayellow

9%% 41589 CHF NO. HO; HNW

1%{‘},?0%’);11%3;{]- : t-gﬁa,”aﬁgﬁ ro - (Z;hér%rlﬂzeﬁét)%gghm;a-z.y Yhexan-2-ol

- 95" (I'H

(). 334338(IH m, 2. 2(2H : 145Hz) 2.88-3.13
(4H, m, 1.59-1.85 (2H, m, 1.15-1.39 (2H, m; LCM5
(12 minute nethod): mz 380.I\/HC1+ H , R5.22 mn.
Exanpl e 28: Preparation of
6,6,6-triflttoro-1-[5-fl norotg-
nmor phol - 2- vl hexan- 2-ol hydr hde (66) 6,6,
6-Trifluoro-1-[5-fluoro-2-( yLexy) phenyl ] - 2-[ 4- phen
yl met hyl ) norpholin-2- vyl xan-2-ol (65)-94- Conpound

65 is obtained from10 ( g, 1.90 mmol) and

2- met hoxy- 5-fl uorobenzyl nagnesi um brom de (4.2 ni,

ndulleY is prepared Fron1@(N§3H g),l2571TﬂriE10(l)lzﬁldrﬂ_ﬁ)hé1@'l benziylgagnesium
General Procedure2 (further 2-nmethoxy-5-fluor nzy|l
bm@gld@io b soltigein dicthlietber, 3 2gaolloing Gerter a? ?’rocedwe? 2

%ﬁ). caL gr);/ égﬁgﬁbngli&? ';gmg@;}{s@ﬁ&gﬁ% o %@ﬁnggwl%%l@ 1drich) 2-
rih@ﬁglbér@pbxﬁauae gamfwmgaenmeﬁrmm |5amemymﬂ :

; LCMS (6 m nut 6,2 .L MtH _, 3.
mgagngsium bromlde(ls a(rlrc]led lat%r ?1'39 2 m(Jj) 4r§i '13) Pun}lcatl'c_)% by alFlatoma?ed
1PRGBY [+ B; Rbwed b
i
jon exchange chromatography gives 67 as a viscous oil (369 mg, 28%). MW 483.58;
CpoHzy F3NO,, LCMS: (6 min method) m/z 484 [M+H]+, Rt 4.26 min.

et hvl oxy) phenyl 1- 2-

1-[1,1°-Biphenyl]-2-yl-6,6, 6-triﬂuoro-2—morpholin-Z-yl]hexan-Z-ol hydrochloride (68) |

The free base of 68 is obtained from 10 (0.369 g, 0.76 mmol), solid supported Hiinig’s
base (0.43 g) and a-chloroethyl chloroformate (0.32 mL) in anhydrous DCM (10mL)
following General Procedure 3. Purification by ion exchange chromatography gives the
free base of 68 as a viscous oil (0.143 g, 48 %) which is converted into the hydrochloride
salt 68 following General Procedure 4. MW 429.91; CyHzsNO,F3; HCI, 'H NMR
(CD;0D): 7.44-7.47 (1H, m), § 7.16-7.35 (7TH, m), 7.08-7.11 (1H, m), 3.94 (1H, dd, 12.5
Hz, 3.5 Hz,), 3.57 (1H, t, 12.5 Hz), 3.34-3.38 (1H, m), 2.80-3.11 (6H, m), 1.65-3.90 (2H,
m), 1.02-1.24 (4H, m). LCMS: (12 minute method) m/z 394 [M-HCI+H]", Rt 5.42 min.
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CIH The free base of 66 is obtained from65 (0.7 g,

1.53 mol ), a-chloroethyl chloro formate (0.66 niL, 6.1
woreb/0472221) and pol ymer - supported H nig's basePrCDUSBOg032771

3.05 mmol, 2eq) in DCM (13 nL) follow ng General

Procedure 3. Purification by ion exchange

chr omat ogr aphy foll owed by autonmated col um

chr omat ogr aphy (eMeOH DCM 0r#00 to 20/ 80 [v/v]) and

conversion to the hydrochloride salt gives 66 (0.19 g

40%9 as a white solid. MN401.83; CHF NO-HC; H NWR

(CDOD) d 7.04-7.08 (IH m, 6.95-6.97 (2H, m, 4.21

'\'. hen%'ll(—sf’-morpholin-}_-_

12-3.21 (2H, ™), 2.97 (2H 14.0
M, 1.61- 1.76 (2H ), 1.48-1.58

LI L o .
I%’J?llo:gg)gyll ,ﬁ(nletﬁﬂlof){)ﬁhe /-1 m&%@&m&%rﬁ%g?%l]ethanol

@M@gr@?ﬂrgﬂg 1’70f’

[ M HC1+H] .72 mn. - nple
(epar ati on of
[ -riJ'-bi phenyl 1-2-vl -6, 6, 6-tgiofl uor o- 2- nor pholiii-2-
V hexan-2-ol hydrochl oride (6 3 @l 1,1

- Bi phenyl ]-2-yl -6, , :
6-trifluoro-2-[4-(phenyl net ¥of phol i n- 2-yl ] hexan- 2-

ol (67) Conpound is preparedyfrom10 (0.853 g, 2.71

nmol ) and 2- phenyl benzylg{;nesi um brom de (0.25 M
solution in diethyl etherf 2 eq) foll ow ng General
Procedure2. 2- Phenyl benzyl magnesi um brom de is

Gungpané §9 fis ehtrivedfremci 7101 52, /4 maisipardd-thethokybenzyl magnesium

oFeTo i G oS A g T MBI B STEPO R ) €0dtags? mmol, 1.1
eh 3t hnHydfoud THEF (4. BL)TMowind Gbhdrh LRt LMRY . Ritiigsrat ed

col umm “chromat ogr aphy (el uent, Et OAc/cycl ohexane 20/ 80
meshoxyberyl maghgsium grqrmdé 0-B3M solntiondh 4.08 mL, 1.04 mmol, 0.5

chr omat a qi ves, 6. Vi SC Ll 6 .
ST o e o By g v 0
wiBéh {sMirebtly uddddn 8 ¥kDstep (0. 206g294%, >90% purity). MW 367.49;

' - Bi phenyl ]-2-yl-6,6,6-trifluoro-2-nm %hol i n-2-yl]hexa
(€959 pshi@h&ﬁlf@mil@én?tb@}): m/z 368 [M+H]", Rr2.52 min.
1-Cyclopropyl-2-[-2-(methyloxy)phenyl]-1-morpholin-2-ylethanol hydrochloride (70)

MeO
OH
E0
N

H cH

The free base of 70 is obtained from 69 (0.706 g, 1.92 mmol), a—chloroethyl
chloroformate (0.83 mL, 7.69 mmol, 4 eq) and polymer-supported Hiinig’s base (1.08 g,

3.85 mmol, 2 eq) in DCM (25 mL) following General Procedure 3. Purification by ion
exchange ion exchange chromatography followed by automated column chromatography
(eluent, DCM/MeOH, 90/10 to 50/-50 [v/v]) gives the free base of 70 (0.29 g, 55%). A
sample (0.06 g, 0.22 mmol) is converted into the hydrochloride salt 70 following General
Procedure 4 (63 mg, 99%). MW 313.83; C16H3NOs yer. "H NMR (CD;0D): § 6.95-7.15
(2H, m), 6.60-6.85 (2H, m), 3.95 (1H, dd, 2 Hz, 10 Hz), 3.55-3.7 (2H, m), 3.15-3.4 (2H,
m), 3.05 (3H, s), 2.7-3.95 (5H, m), 0.4-0.55 (1H, m), 0.15-0.3 (1H, m), -0.1-0.1 (3H, m);
LCMS (12 minute method): m/z 278.1 [M-HC1+H]", Ry 3.81 min.
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C The free base of 68 is obtained from 10 (0. 369 g,
0.76 mmol ), solid supported Hnig's base (0.43 g) and
wa@2obloen2oet hyl chl orof ormate (0.32 nli) i n anhyeeDus20D@M2771
(10 nmL) follow ng General Procedure3. Purification by
i on exchange chromatography gives the free base of 68
as a viscous oil (0.143 g 48 %9 which is converted
into the hydrochl oride salt 8§'foIIOMAng Genera
Procedure 4. MW 429.91; CHNOF HO; H NWR (CD QD)
7.44-7.47 (IH, m, d 7.16-7.35 (7H, n), 7.08-7.11 (IH,
m, 3.94 (IH dd, 12.5 Hz, 3.5 Hz ), 57 (IH 12.5
HZ)
; le 3.

xl%ﬂﬂn&l'\ﬁ#g?ideﬁzédfz i n. '96. EX&”D' e 30

cl opr opyl - 2- f - 2- (et hyl oxy) phenv
1- c&czapropjappm(&e l?lﬁymg@ybyﬁr(?ﬁmﬂmﬂ@? (n?&)mozm-z.yz]eﬂzanoz

(‘ni et'’hyl oxy) phenyl ] [ 4- (phenyl et

(ZHyI) nDrpholln 2-yl ] ethanol (69) Conpound 69 is

obtai ned from77 (0.5 g, 2. O4-§nnl) and

2- met hoxybenzyl nagne3|un1bron1o (avail abl e from

Ri eke Metals) (0. 25NIsqut|on'da HF, 9.0 nL, 2.24

mol, 1.1 eq.) in anhydrouT: LRV nL) fol |l owi ng

GBneraI'ProcedureL Furt her < net hoxybenzyl magnesi um

brom de (0.25M sol ution | HF, 4.08 nL, .04 mmol, 0.5

eq) is added after 10 m es. Purification by ion

exchange chromat ography gives 69 which is directly
Cqm;mﬂm'd W 1tihebtainet fome7? (D367 0,647 8unql) 80sthoxyhepyy] hagnesium

br %r%{ﬁgq il C%%%&'ﬁﬂ@"kﬁ'\gls ?0 %I{)Iuso‘futlon 1&% 6%Zm]§ 61861 mmol, 1.1

eq) fY&ihg deﬁ@ﬂ'l—fﬁ% mB) fdll%bdi'ﬂ% OENerRNBROELlnre 1Pt 2L hekybbnzyl
et hanol hydrochl ori de MeO. The free base of 70 is

magnehmditomds (OB solaton i THE 552 P8 menohi o3 pingdde aftr
303%1111?}' Tlg?ﬁcﬁgf){‘ gg ?ci?’%%(i‘é:h%n%e i'ue'or ( gl'gA}é)? f‘e)lue%EdEtOAc/n-heptane
0/100 to 40/60 [v/v]) gives 71. MW 381.52; C4H31NO3; LCMS (6 minute method): m/z
382.4 [M+H]", R12.83 min.
1-Cyclopropyl-2-[-2-(ethyloxy)phenyl]-1-morpholin-2-ylethanol hydrochloride (72)

EtO
OH
[O
N

H CH

The free base of 72 is obtained from 71 (0.62 g, 1.62 mmol), a—chloroethyl

chloroformate (0.93 g, 0.7 mL, 6.49 mmol, 4 eq) and polymer-supported Hiinig’s base
(0.91 g, 3.24 mmol, 2 eq) in DCM (20 mL) following General Procedure 3. Purification
by ion exchange chromatography followed by automated column chromatography
(eluent, DCM/MeOH 90/10 to 50/-50 [v/v] ) gives the free base of 72 as an 0il (0.32 g,
68%) in 89% purity. Conversion into the hydrochloride salt following General Procedure
4 gives 72. MW 327.85; C17H,sNO; HCI; 'H NMR (CD;0D); § 6.9-7.05 (2H, m), 6.60-
6.8 (2H, m), 4.05 (1H, dd, 2 Hz, 10 Hz), 3.7-3.85 (2H, m), 3.6 (1H, dt, 2 Hz , 7 Hz), 3.15-
3.45 (2H, m), 2.8-2.95 (5H, m), 1.15 (3H, t, 7 Hz), 0.4-0.55 (1H, m), 0.15-0.3 (1H, m), -
0.1-0.1 (3H, m). LCMS (12 minute method): m/z 292.1 [M-HC1+H]", Rt 4.44 min.
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3.85 mmol, 2 eq) in DCM (25 nmL) foll ow ng General
Procedure3. Purification by ion exchange ion exchange

wa@ booste2eyr aphy fol |l owed by automated col utm  PCT/US2004/032771
chr omat ogr aphy (el uent, DCM MeCH, 90/10 to 50/-50
[v/iv]) gives the free base of 70 (0.29 g, 55%. A
sanple (0.06 g, 0.22 mml) is.converted into the
hydrochl oride salt 70 foll OV\A% General Procedure 4
(63 ng, 99% . MN 313.83; 3NOH NWR (CD OD): d
6.95-7.15 (2H, m, 6.60-6.85 (2H, n) 3.95 (IH dd, 2
Hz, 10 Hz), 3.55-3.7 (2H, m, 3.15-3.4 (2H, m 3.05

) _ 5 )

& R3 81 nmin. -97- Exan'ple 31
i tfarfof redfl | opr opyl - 2-[ - 2- (et hvl oxy) pheny

z[z mzpb yljaz&tz-zéegabp@?ﬁyl oxy)m Dhdthfigm 6 blin-2-yljethanol (73)

Cycl opr opyl phenyl]-l- - (phenyl net h
yI ) norpholin-2-yl]ethanol (71
obtained from 77 (0.36 g, 1.47
2- et hoxybenzyl magnesi um br
Met al s) (O. 25Mso|ut|on|n%() .47 m, 1.61 mmol,
1.1 eq) in anhydrous THF ) foI | owi ng Gener al
Procedure 1. Further 2- et ybenzyl magnesi um brom de
(0.25M sol ution in THF, 3. nm., 0.8 mmol, 05eq)is

AR T8¢ oRBind B’dfr??? (ODP%AC%@M&P&EM g@ae?% M8mesium

chromat ogr aphy (el uent, / n- hept ane
branhide 0. @BNbsplﬁtmn IVEEES 1258, mLCMVS (menati hlllteq) esmhydigons THF 15

PP iadByier L Rroseit fod B rarpemerlirL S s yfpared
FRih afamettisryosialignk @Qld&ﬁﬁ) 25héami1z§,1nﬁemhpeSf©naﬁﬂngé@mz

obtained from71 (0.62 g, 1.62 mmol ), a-chl oroethyl
Rrntegiuod biFrather zmhwlgenzml mpagresiugl Bonrdo (0. ZiMéqyltlaﬁ én THF, 6.3
n[f]e V6%t lfp(P LS ?1s a e&’ aﬁerbﬁ)srgmutes. Purification by ion exchange
chromatography gives 73 as a gum (1.07 g, 91%). MW 413.56; Cy5H3NO,; LCMS (6
minute method): m/z 414.4 [M+H]", Rr3.11 min.

2-[1,1°-biphenyl]-2-yl-1-cyclopropyl-1-morpholin-2-ylethanol (74)

Ph
OH
[O
N
H

The free base of 74 is obtained from 73 (1.06 g, 2.57 mmol), a—chloroethyl

Compound 71 is
A and
(avail abl e from Ri eke

O N

chloroformate (1.11 mL, 10.3 mmol, 4 eq) and polymer-supported Hiinig’s base (1.44 g,
5.13 mmol, 2 eq) in DCM (30 mL) following General Procedure 3. Purification by ion
exchange chromatography followed by automated column chromatography gives the free
base of 74 (0.54 g, 65%) which is converted into the hydrochloride salt 74 following
General Procedure 4. MW 323.44; C,1HysNOs. "H NMR (CDCls) 6y 7.46-7.53 (1H, m),
7.30-7.44 (5H, m), 7.18-7.30 (3H, m), 3.72-7.82 (1H, m), 3.33-3.51 (2H,m), 3.07-3.20
(3H,m), 2.56-2.80 (4H, m), 0.25-0.39 (2H, m), 0.07-0.19 (1H, m), -0.09-0.03 (1H,m), -
0.28--0.16 (1H, m). LCMS (12 minute method): m/z 324.2 [M+H]*, Ry 4.96 min.
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(0.92 g, 3.24 mol, 2 eq) in DCM (20 nL) follow ng
Ceneral Procedure3. Purification by ion exchange

w@ boosieeyr aphy fol | owed by automated col unim  PCT/US2004/032771
chr omat ogr aphy (el uent, DCM MeOH 90/ 1 to 50/-50 [v/V]
) gives the free base of 72 as an oil (0.32 g, 68% in
89% purity. Conversion into tdye hydrochloride salt
foll ow ng General Procedure gives 72. MN327.85; CH
NO.HC; HNWR (CDOD); d6.9-7.05 (2H, m, 6.60- 6.8

) P4. 05 (I H, fdd, 2 I—2|z 10 Hz), 3.7-3.
M e ) ) PENLOXY N

gamplq 35: 9 | XY-PICnY Dt ) '
%MH, t, 7 Hz), 0.4-0.55 (IH m,
—t5=0- =), - 0.1-0.1 (3H, m). LCVS (12 mi nute
2. peRYY-movpholi-2-yl)- 1, B Bik-RiHneth dy phehyYrpropdi2-oE(Z8)DI €
32: Preparation of
2-ri 4" -Dbi phenyl 1-2-yl -1 -cvcl opro%yl -| - nor phol i n- 2-
yl et hanol hydrochl oride (74)
2-[1,1" -Bi phenyl ] - 2-yI -1 - cycl §Brey)- | - [ 4~(phenyl met hy
[ ) mor phol i n-2-yl ] et hanol ( opound 73 is obtained
from77 (0.7 g, 2.86 mol) Chenyl benzyl
magnesi um brom de (O. 252 sd @\ in THF, 12.58 ni,
3.15 mol, 1.1 eq) in drous THF (15 nmL) foll ow ng
Ceneral Procedure 1. 2-Pfienyl benzyl magnesi um brom de
i.§ prepared from.co rcially.avail abl e | dri
A58 g RaE R Bf 4B R RO P SRS LAt YR & 449 mmoD
inftefratiRFo fdr-pi S ML A8 RAYirefREREISH WD Hh &b EDeh B laMesium chloride
sol ution i nr(THF,)b‘g. 3 nm, 1.65 mmol, O. eg% i%ﬁ d

aaae
(SAimby 0.29Mrfohuiloasn teahydioderen.cemerrigHy exalwtrgeom Ricke Metals) at

RSB e 5, P Sy Men o
sddMirtllbicartdnatelandieRtradt-with diethyl ether. Combine the organic layers and extract

- bi phenyl J-2-yl -1-cycl g rog_)lll -1 - nor phol i n- 2-yl et hanol
with pying{Ey oV eranpgpesiugy sutigts, Silighand gerropiraigupdérredypd gressure to

o5 AR TR T SRR oS AR AL el o Jiutavos
LOMS(123ninutd metBod) /£ =428 [MOHIF)RF £8eini ng Gener al
Procedure 3. Purification by ion exchange .
Lérﬁt&%m%k@famﬁwbr%waﬂwmawbﬂmpea-%af kydwochloride (79)

chr omat ography gives the free |

OH

HCI

To a solution of 78 (2.2 g, 5 mmol) in EtOH (30 mL) under nitrogen atmosphere add
ammonium formate (3.1 g, 50 mmol) followed by palladium on charcoal (10 %, 2.2 g).
Stir and heat at reflux the resulting suspension for an hour. Allow the reaction mixture to
cool to room temperature and then filter it through Celite ®. Wash the Celite ® with
copious amounts of ethanol, combine the organic layers and concentrate under reduced
pressure to obtain a residue. Purify and resolve the residue by Chiral HPLC to give 79;
MW 393.91; CyHoNO.HC1;'H NMR (DMSO- Dg): & 2.41-2.52 (m, 1H), 2.61-2.78 (m,
1H), 2.85-3.44 (m, 8H), 3.50-3.65 (m, 1H), 3.7 (s, 3H), 3.79 (s, 3H), 4.00-4.12 (m, 1H),
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base of 74 (0.54 g, 65% which is converted into the
hydrochl oride salt 74 follow ng General Procedured4. MV
wWR28544727C HN . HNWR (CDC ) d 7.46-7.53 (| HCTS2004/032771

7.30-7.44 (5H, m, 7.18-7.30 (3H, m, 3.72-7.82 (IH,

m, 3.33-3.51 (2H,n) 3.07-3.20 (3H, n) 2.56-2.80 (4H,

m, 0.25-0.39 (2H, : 007n§)0019(|H , -0.09-0.03
(l1HmM, - 0.28- -0. 16(IH LCVMS (12 minute

msthod) n z 324 2 [MH , R 4.96 min.-99- Exanple 33:

aratlon

6-i79 3 &, (%Dn%f)ﬁax%ﬂ (ﬁhéﬁ)& ¥ 2@-7r%§r @hIFDRLEMS (gaipaie.method):

m%‘;(%d{)@% ¢Hﬁﬁl§1'r74? Ilnajgrgl S- (2 met hoxy- phenyl )

- pr opan- 2- ol (78) Add a sol ution of

4 benz I-nnrphollne 2- carboxyllc acid ethyl ester
: 4: Praparatianyof (2 thoxy-hepzyl)-2r(2ymethoxv-pher

m?géf“h@'z‘ @_Igg e#lﬁﬂ;ﬂ%fdlﬁ};&%tcﬂ%}’«ﬁe nzyl magnesi um chl ori de
ahydr of ur an,
1-¢pBenyydimorplolin 2 p bl (B-m athoxyFbeizpl) WeLah et oe-pherPoetliplhamine

nitrogen atnosphere. After 1 hour, add a saturated
d’&ﬁﬁ!@%g@ Osol ution of sodi um bi carbonate and extract
w th diethyl ether. Conbigne the,organic |ayers and
extract with brine, dry dv maguesi um sul f at e,
filter, and concentrate un e,J;Nre d pressure to give
a residue to be taken for Qut further
purification. MN447.58; (1 nute nethod): mz)
=448.2 [MtH +) R 4.8 min.
|, 3-Bi s-(2-net hoxy- phen derpholln 2-yl - propan-2-0
| hydrochl oride (79) o Algplution of 78 (2.2 g, 5
mol ) in EtOH (30 m_zl under ni trogen atnosphere add
Ta msnh’tiunpf étbenryd-ni@pholine-Soarhomwitrjle { Hig, éﬂédnmyl) in dry dlethyl ether

(BB T ° 1SR o s bt Findas afiedla BRGEL-°)

’ m%ﬁféﬁ% ¥ FhaehbdiemicBldEIe (0 ROM ROt dna A RE Al efofurand 118IED, 54.5

filter throuhCellte (lrcg Wash t he Celltegng with
mmqé) wslablmm é drichdthearienl Cozenepy 96 Ridke Metglhard thgyeacon

N G T LI

tol18ofhl t%ﬁpgﬁture and stirred overnight. The reaction is then cooled to 0 °C and

quenched by addition of hydrochloric acid (5N aqueous solution, 50 mL) and the
resulting mixture is stirred for 10 minutes at 0 °C. Next the solution is basified with
sodium hydroxide (2N aqueous solution), filtered through Celite ® then extracted with
diethyl ether, the organics collected, dried (MgSOy) and the solvent removed under
reduced pressure to give a residue which is taken up into methanol and purified by SCX-2
chromatography prior to silica gel chromatography (eluent, ethyl acetate/n-hexane, 0/100
to 40/60 [v/v]). The fractions containing the correct mass (FIA" [M+H]+=447) are
collected and purified via preparative HPLC to give 80 (72 mg). MW 566.69;
C,5H34N,03.C4HgO4; LCMS (12 minutes method): m/z)= 447.2 [M-C;HsO4+H]+ Ry
4.60 min.

1-(2-Methoxy-benzyl)-2-(2-methoxy-phenyl)-1-morpholin-2-yl-ethylamine
dihydrochloride (81)
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MANV 393.91; CHNO-HCIj HNWR (DVMSO- D): d 2.41-2.52

(m IH, 2.61-2.78 (m IH, 2.85-3.44 (m 8H),
w@2®80872656 (m IH), 3.7 (s, 3H, 3.79 (s, 3H),PCT/US2004/032771

4.00-4.12 (m IH),-100- 6.79-7.01 (m 4H), 7.07-7.25

(m 3H 7.26-7.35 (m IH; LCVS (12 m nute method):

mz 358.1 [MHCL+H]) R 4.6 ml si ngl e maj or peak;

Exanpl e 34: Preparation of 6“(2 Met oxy- benzyl) - 2-

2-methox -p enyl)-| norphol | n-2-yl - et hvl am ne

di hvdr ochl ori de

| - (4- Benzyl - nt or phol i n- 2ep

- et hoxy- phenyl ) - et hyl am ne

solution of 4-benzyl phel me- 2-c nitrile (10g,

495mm|)|ndryd|enﬁ{/ i 87(5&%_) at - 10 C

under an atnosphere o i trogep |s added a sol ution of

- rnet hoxybenzyl magnesi unehl or i de (0.25M solution in

|.abkh
Téﬁéﬁ&ﬁ%%ﬁeﬁﬁﬁg of 80 (Tomes 13 1EB o B\ At Totmatc
(Toeagy | SrmioRtand & 0VEP4-0r (5@ mgHt T]Iernedctmn is s’(ﬁ‘récbund&@nitrogen and
m nutes. Then the reaction is allowed to warmt
heaserptrefiw ©r AR anineies ey cooled Ang Flteredribrongh telits; Ehe Hiltrate is
th led to O d d b dit
cSRaRaPbeiich R B SRPa AR Lol R L g s s @
idnGexbhdrigl Jedm HhdHh@ résulthld resigfl fedlssovad ires 2RE hydréehid¥dcid in
the solution is basified wth_sodi um hydroxide (2N

dizthybether seditioni and)thert ¢ancenteated inrggyn tacgive 8t (1.7 g Reite). MW

et 3k HME Cliar) 8 L8 ER s fad b om0,

39&%8.@#%& 2}9 9is93 €5 (;ﬁsm*)us mg M)l 3. sbzeg@m{)umnmw (m, 1H), 6.84-
purified by SCX-2Z chrorratograp %/7pr|or to
7§)i8l(m;éng] 123ﬁxsam éﬁbabEMS €i2usinute wethpil) m/z 357.2 [M-

ane, 0/100 to 40/60 [v/v]). The fractions
zgﬁﬁﬁgﬁﬁfﬂg B rect mass (FIA [ MrH +=447) are
collected and purified via preparative HPLC to give 80

(72 rrg) MN566 69 C H N C H O; LCVM5 (12 minutes
1L S: B inn0f Victhoasgphenyl)-2-morpholin-2-yl-hexan-2-ol

(2- met hoxy- benzyl )-2-(2
gv/acetate (80) OH To a

hvdrochloride (84)

2-(4-Benzyl-morpholin-2-yl)-1-(2-methoxy-phenyl)-hexan-2-ol (83)
O
OHJO)&
>

Compound 83 is obtained from 82 (0.21 g, 0.81 mmol) and 2-phenyl-benzyl magnesium
bromide (4.9 mL, 1.21 mmol, 1.5 eq) in anhydrous THF (10 mL) following General
Procedure 2 and left stirfing for 50 minutes. Purification by ion exchange
chromatography gives 83 (0.16 g crude) which was directly used in the next step. MW
383.54; Cp4H33NO3; LCMS (6 minute method): m/z 384.4 [M+H]", Ry 3.05 min.

1-(2-Methoxy-phenyl)-2-morpholin-2-yl-hexan-2-ol hydrochloride salt (84)
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4. 60 mn.
| - (2- Met hoxy-benzyl)-2-(2-nmet hoxy- phenyl) -1 -nor phol i n-
wQ2005/0€2my| am ne di hydrochl oride (81)-101- MCPQHUIS20M#32771
To a nmethanolic solution of 80 (70 ng, 0.13 mmol) is
added anmmonium formate (1 OOng, 1.6 mmol ) and 10% Pd-C
(150 ng). The reaction is Stiéi ed under nitrogen and
heated at reflux for 30 m nutés then cool ed and
filtered through Celite (r). The filtrate is
concentrated in vacuo and the residue is taken up in
nmet hanol and purified by S r) ion exchange resin
and the resulting residue o solved in a 2M
hydrochloric acid in die solution and then
concentrated n vacuo to gk e 81 (1.7 ng, 0.3%. MW
429.39; CHNOMHO NMR (@B OD): d 2.65-3.02 (m 6H),
Tﬁe £8c Bast &f 84is dBthineBrdd- 83 @L3(gN0.6AHhmoDd, E&hﬁnrﬁéthﬁlmmorofonnate
IH), 3.70 (s, 3H), 3.80 (s, 3H), 3.91-4.05
(Ol Bang, 208 mieh) olympenrsuppogpd Hipigigfyase LQ;ﬂ/”{sg?]lﬁfl Fmek & eq) in

D@JI ?gf%%gif o%vS%g %'feu\ﬂal lg%Ajngr]_l 3 PB’IEC&QI%IIW}’QOH mggfollowed by

prep ﬁraui)@LCMS/aIﬁffwﬁyér)smﬂ-wﬂ{ali}dthldhdﬁl saly ékwiBg General Procedure
hydrochlorlde

4 gw(asr&ﬂa@ﬁwpllmﬁﬁ (0 hhg:0%). MV 329, %%MN%W& YRR
Py B T BT I S0 B (B3 0y e,

343,07 @4, 1 1192:9,551(@\51)11{)[12 aalzy@(@us}mrﬁmmam 2H) 2. 50-2 39
fol |l owm ng neral Procedure and | eft stwnnglpfor

(rmm B100T55 (o Gy D042 105 LRSS d iy 2942

_ irectly used in the

ex@ﬁs}ﬁgpamﬁlﬁéggfgﬁﬂ% mﬂ lgﬁﬂg (6 m nute nethod):
mz 384.4 [MtH , R 3.05 min.

Example 36: Preparation of 2-Morpholinyl-1-biphenyl-2-vi-hexan-2-ol

hvdrochloride (86)

2-(4-Benzyl-morpholin-2-yl)-1-biphenyl-2-yl-hexan-2-ol (85)

oy

HO
(o]

EN

o

Compound 85 is obtained from 82 (0.21 g, 0.81 mmol) and 2-phenyl-benzyl magnesivm
bromide (4.9 mL, 1.225 mmol, 1.5 eq) in anhydrous THF (10 mL) following General
Procedure 2. Further equivalents of 2-phenyl-benzyl magnesium bromide (20 mL, 5.0
mmol) are added and the mixture is left stirring for two hours. Purification by ion
exchange chromatography gives 85 (0.16 g crude) which was directly used in the next
step. MW 429.61; C;5H35NO,; LCMS (6 minute method): m/z 430, [M+H]+, Ry 3.46 min.
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| - (2- Met hoxy- phenyl ) - 2- nor phol i n- 2~yl - hexan- 2- ol
hydrochl oride salt (84)-102- CIH The free base of 84
wo g008bsmrned from 83 (0.23 g, 0.61 nmol), -chlpeDESIVY/032771
chl oroformate (0.17 ng, 1.21 nmol) and
pol ymer - supported Hnig's base (0.47 g, 1.82 mmol, 3
eq) in DCM (10 nL) foll ow ngo eneral Procedure 3.
Purification by ion exchange foll owed by preparative
LCVS and conversion to the hydrochl oride salt
foll owi ng General Procedure 4 gives 84 as a yell ow
2-Morplwl(:@l-i-bgzheewz-ymzwhylgolchlmde @8):; H NWR (CD
OD): d 6.74-6.66 (m 2H), 6.46-6.33 (m 2H), 3.69-3.61
(m IH, 3.32-3.24 (m 2 .14-3.07 (in, IH),
2.92-2.84 (m IH), 2.83-276 3H), 2.67-2.56 (m
2H), 2.50-2.39 (m 2H), 1 58 (m 6H), 0.41-0.32
(m 3H); LCOVMS (12 rrinuti ~mz 294.2 [ M HCKH| +
and 316.2 [ M HCH Na] , 4. 158 m n. Exanple 36:
Preparation of CH

Th(% g%%grbggé)é)f gk obealtel R hS 0.6 £h&xasy; 4—ehlofbediy? eRloRSfbfkate (0.1
mB-( 77 Berol ydxcess) pibpolpmer-yippotted Hinegly base-(§115 mameal) e2cess) in

DN T LU Fodi o PR PR BY dR s D followed by

é ﬁ/e'ﬁ@ds aﬁd éoxﬁ%}mbﬂtoaﬂﬁg lﬁ?&l%HﬁloEHE sél@ﬁll@wlné GLh&W Phbcedure

neral Procedure 2. hef equi val ents of

4 Gvepttitnagl aﬂwélnwwohdég@m G% doren sfieps). VAW 376,945 CorFindd0) HCL |

ad%%& RabeitRefh Eé#f 3ol ekl Hoohrah bt 12110,

h C 4t 9
R A S S e R S R A
(nm9H) zus@MS[(ﬂ/E hqlnutansatu@i)mn/z 341D$EM—HC1+H] Rr 5.1 min.
2- Mor phol i nyl -1 - bi phenyl - 2-yl - hexan-2- ol hydrochl ori de
(86) CIH The free base of 86 is obtained from85 (0.16
Ebmie 49€1 z-mgklooé-mbw hERVIRAGh OYRE Smbbhblifl2-vip dftan-2-ol

: poTymer -supported HIl g s base
h loxide st {8

2-(4-Benzyl-morpholin-2-yl)-1-(2-chloro-6-fluoro-phenyl)-4-methyl-pentan-2-ol (87)

Cl

Compound 87 is obtained from 6 (0.33 g, 1.28 mmol) and 2-chloro-6-fluoro-benzyl
magnesium bromide (8 mL, 1.92 mmol, 1.5 eq) in anhydrous THF (15 mL) following
General Procedure 2. Further equivalents of 2-chloro-6-fluoro-benzyl magnesium
bromide (20 mL, 3.75 eq) are added and the mixture is left stirring over night.
Purification by ion exchange chromatography gives 87 (0.52 g, 99%) as a mixture of two
diastereomers (approximately 6:1 ratio). MW 405.94; Cy3Hz9CIFNO;; LCMS (6 minute
method): m/z 406.2 [M+H]", Ry 3.31 and 3.39 min.
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DCM (12 mL) follow ng General Procedure3. Purification

by ion exchange foll owed by preparative LCVS and
w@omsmsRrIon to the hydrochloride salt foll ow npCTZEAO&D32771

Procedure 4 gives 86 as a yellow solid (16 ng, 5% over

steps). MW375.94; CHNOHO; HNW (CD OD): d

7.90-7.35 (m 9H), 4.30 (d, 0.5 Hz), 4.00-3.90 (t,

IH, 12 Hz), 3.72 (d, IH 10- ), 3.55 (bs, 2H), 3.44

(d, 2H, 11.5 Hz), 3.35-3.15 (m 4H), 1.50-0.9 (m 9H);

LCVMS (12 minute nethod): mz 340.3 [MHCRH , R5.1
1-@-Chldivetrefinersihenyl)-4-methyl-2-morpholin-2-yl-pentan-2-ol hydrochloride

[ - &Chloro-6-f|ttoro-phenyl)-4-rrethy| - 2-nor pholin-2-v
S"{’fﬁ tan-2-ol hydrochloride salt (88)

2- (4- Benzyl - nor phol i n-2-yl) - ler (R- chl or 0- 6-f | uor o- pheny

[)-4-nmet hyl - pent an-2-ol (87) r Cf X Conmpound 87 is
obtained from6 (0.33 g, 1. ) and

2- chl or o- 6- f | uor o- benzyl rfaghepi um bronide (8 ni, 1.92
mml 1.5 eq) in anhydrous § 15 nL) follow ng

eral Procedure2 Further ¥qui val ents of

lee @Pﬁ ass o 88 iy htaingd ﬁrem 8Thillgiés 1 dmmyreh eehlosestipil chloroformate

BT o Mgk b T L 055 o

DCM (Jlrﬁ&hhg fadloiing iGer& aB Prddeding 3 Puﬂﬂ%tmas’oyaoﬂbxdhange afd UV-

ol S e e e v
d1 %Y%ﬂé'l)r&qf 3 fe &Y @ﬁiloﬁdg’ﬁ lﬂfopowilr%‘](?eihen[zl Procedure 4 g1ves 88 )51) 145 g,

or o- 6 uoro phenyl) -'mor phol& n-2

32%)3MW135?2—Z§Z CyHy;CHN O HAk HamMKéIa))som)a 51 2n7hagm, 2H), 7.09-
i s obtained from

685 by bR Y 8 Kol 850 25 s 285 00 BB ). 3.35-2.9 (n,

SR80 1D, AOPEE 1o T B el et Pt

mBihod): nvatben [M/—H(Zidizé)ﬂ&h] @3 B2 [MVEGIHHEH, Ry 4328 afihve
and chiral chromatography foll owed by conversion of
the maj or diastereonmer to the hydrochl oride salt

EfShhRYS9-EE0RI0Rb-pRERIF AU Eth$1-Iin SpHdFinl L yiLfieh tAn-2-ol
hydrochloride salt (90)

2-(4-Benzyl-morpholin-2-yl)-1-(2-chloro-phenyl)-4-methyl-pentan-2-ol (89)

Cl

Compound 89 is obtained from 6 (0.33 g, 1.28 mmol) and 2-chloro-benzyl magnesinm
bromide (8 mL, 1.92 mmol, 1.5 eq) in anhydrous THF (15 mL) following General
Procedure 2. Further equivalents of 2-chloro-benzyl magnesium bromide (20 mL, 3.75
eq) are added and the mixture is left stirring over night. Purification by ion exchange
chromatography gives 89 (0.598 g crude) which was directly used in the next step. MW
387.95; Ca3H3oCINO,; LCMS (6 minute method): m/z 388.2 [M+H]", Ry 3.13 min.
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|
WO B)05/08289- 3. 73 (m 2H), 3.60-3.50 (

3299. MW352.27; CHCFNO-HJ: H NWR
7.27-7.18 (m 2H), 7.09- 6.99 (m IH),
m

I
(m 5H), 1.88-1.69 (m 2H), 1.32-1.15 ( :
0.97-0.86 (m 6H); LCVMS (12 mnute nmethod): nmz 298.1
[ M HC1-H OtH and 316.2 [MHE@—I] , R 4.328 nin.
Exanpl e 38: iahad
| - (2- Chl oro-phenyl) -4-nmet hyl - 2- nor phol i n-2-yl - pent an- 2
-ol hydrochloride salt (90)
1-2-Chidderpheny bk mrtbyl-2-morphylin-2¢1-pemtagrobldrgehlovidesalt(90)
yl -pentan-2-ol (89) C. Conpound 89 is obtained from6
(0.33 g, 1.28 mml) and 2- benzyl nagnesium
brom de (8 nL, 1.92 mmol, i n anhydrous THF (15
m.) follow ng Ceneral Pro e 2. Further equival ents
of 2-chl oro-benzyl magnesi omi de (20 nL, 3.75 eq)
are added and the nmixture i"sH eft stirring over night.
Purification by ion exchange chromatography gives 89
ThO#898as8 of DO dLIbtihed FroMiesy (@ls%cgt; I 2 7us@el)] &-chigodiByt
step. MWV 387.95; C H C NO ; 6 mnute nethod):
c}dﬁmfmtez(qm 2. 822ngnq]32421qq) aqd)go ymer-supported Hiinig’s base (4.23

b5 QL3 RBEBML AR o RERRShLR 5. By by on
exXvh e%dgwlgsudbbtpaepﬁﬁdlvferaﬁ&bﬁ@al(o@rdiﬁﬁogapﬂy R)Tlommbbr)conversmn
a chl oroet hyl chloroformate (0.31 , 2.82 mmul

kil maing dipsteyersrerda élﬂfohxdé‘?f)hll‘ﬁﬂd@ sglt lg‘é]%fé” g %elfﬁéﬁroceiiuile 4 gives

CDOD: d
-4.04 (m

H), 3.BSHBSHIN4/032771

m

S8 g sl v sne g, Exes et o o)

sarsd ’/CM (A 117 39et. @E(rﬁptﬂl) 7l e dn BH QDY @, SH)BHﬁ) 3 87 3.69
the maj or diastereoner to the hydrochloride s

(m,oRH)oMﬁ §A.GEhet He), Bt e, ¢88-138 (10, U3 1g‘37 hgd(m, 1),

LBESHAE 07Dl MR 03 0 Bl (MR Ry

(M 8RHMAICBH, O+Hl-Han®29%2 [MHEFH), BY 4314 i) , 3. 47
(d, I1H 9 Hz), 3.38-3.03 (m 4H), 2.99-2.88 (m I|H),
1.87-1.74 (m IH, 1.67-1.57 (m |H), 1.20-1.09 (m

Thé_%han(?lagoglb Bic8rbflle oF e prefPednlpoufias Was v¥RIehARHitrated as follows.

All of the exemplified compounds above have been found to exhibit a K; value less than

1um at the norepinephrine transporter as determined using the scintillation proximity
assay described below. Furthermore, all of the exemplified compounds above have been
found to inhibit the norepinephrine transporter to a greater extent than the serotonin and

dopamine transporters using the scintillation proximity assays as described below.

Generation of stable cell-lines expressing the human dopamine, norepinephrine and

serotonin transporters

Standard molecular cloning techniques are used to generate stable cell-lines expressing
the human dopamine, norepinephrine and serotonin transporters. The polymerase chain

reaction (PCR) is used in order to isolate and amplify each of the three full-length cDNAs
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mz 280.2 [ MHCl1-H O+tH + and 298.2 [ M HCl+H], R 4. 314
m n. The pharnmacol ogi cal profile of the present
w@orsounds may be denonstrated as foll ows. Al | POf/USI064/032771
exenplified conpounds above have been found to exhibit
a Kvalue less than at the norepinephrine transporter
as determned using the scintillation proximty assay
descri bed bel ow. Furthernnrelog of the exenplified
conmpounds above have been found to inhibit the
nor epi nephrine transporter to a greater extent than
fiohears gypoonridtacRNA derprnPrimers fon é%& are designedrgingttbe following
S |nt|IIat|on(1 roximty assays as described bel ow
p&éﬁ%@%ﬁ?ﬁﬁ Nt 9%%-abl e cel | -1ines expressing the human
dopami ne, norepi nephrine and serotonin transporters
Standard nol ecul ar cl oning techniques are used to
%} fﬁeqping?&%r] GEABGX Ig%’f@is Rle AffericD eV TR Per DJ Persico
opam nor epi nephrine and serotonin transport
AMengalhy GR. adslam@edapammdmmpo(t@@NA prabes réduced g}bzcosylatzon,

I d h f th f
AkBi0s 13e BBy SRt T b
MHE A B ROR &B&N (59 vbia@ne‘rd oMdsnG1PeB! i shed

sequence data: Hurman dopam ne ransporter GenBank
MB5167. Reference: Vandenbergh DJ Persico AM and Uhl
GR. A human dopani ne transporter cDNA predicts reduced
Hyinymamydpiheéphrine &hﬁs;ioayﬁ GenBaxle M6 061 Réfereace Pacheniczyari

AL AR R AL DL T .
%Et 'M%E%?Pﬁdéfeﬁcﬁlel y n%%é erGRIB%?é‘gw e 350 §Ja8BC$50-354.

ol czy nd Amar EXpr essi‘o
clonlng of a cocaine- and anti depressantsensitive
human noradrenaline transporter. Nature (1991) vol une

Hibihn seAGGEN Hafspdotds: G*dmmakiﬁsm& m!ielferéﬁo@nB.ﬁmmebrthy S, Bauman
GenBank L05568. Reference: Bauman AL

Al Heorw KR, Han Hy YangnBenzeh gcmna%@%&@aﬂ@éwaﬂéléﬁi?l@w BRRY
A@é? bsalRPanfbhdls {)éeﬁﬁﬁ%gflmm Qr%fiﬁl‘r{%ﬁn gﬁ&’?{?ﬂ WoIER P oning,

tonn transpor ar clo
expression, and chromosomal localization. Proceedings of the National Academy of

Sciences of the USA (1993) volume 90, pages 2542-2546.

The PCR products are cloned into a mammalian expression vector (eg pcDNA3.1
(Invitrogen)) using standard ligation techniques. The constructs are then used to stably
transfect HEK293 cells using a commercially available lipofection reagent

(Lipofecta:mineTM — Invitrogen) following the manufacture’s protocol.

Scintillation proximity assays for determining the affinity of test ligands at the

norepinephrine transporter.

The compounds of the present invention are norepinephrine reuptake inhibitors, and
possess excellent activity in, for example, a scintillation proximity assay (e.g. J. Gobel,

D.L. Saussy and A. Goetz, J. Pharmacol. Toxicolo. (1999), 42, 237-244). Thus *H-

nisoxetine binding to norepinephrine re-uptake sites in a cell line transfected with DNA
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expression, and chronosonal | ocalization. Proceedi ngs
of the National Acadeny of Sciences of the USA (1993)
wQo 2008/0%7290D, pages 2542-2546. The PCR products BCEUS2004/032771
cloned into a manmal i an expressi on vector (eg pcDNA3. 1
(I'nvitrogen)) using standard |ligation techniques. The
constructs are then used to_giably transfect HEK293
cells using a conmercially avail able |ipofection
reagent (Lipofectami ne(tm- Invitrogen) follow ng the
manuf acture's protocol. Scintillation proximty assays
enpeing hpmapAToRE ephEncrasppxigr indipg grotgip g%mg t%fyietﬁmme the

e [ . npounds of the
w R A L e B T et ake
.inhibitors, and possess excellent activity in, for
exanple, a scintillation proximty assay (e.g. J.
Mepbeane Prsparationssy and A Goetz, J. Phar nacol .

A IR A A et g
norépisephrian sfaasgoetdrsvire horbierii£Ed-in dmeoduinexyd tmivielris-HCl containing

30¢end E#ﬁ'&ﬁgg{i ﬁgﬁ\g# A eRT 4 Tae hetno@hal'f Eéltﬁdg@@ teied ddooog,
10386 EPC) SRE peift fe[s%@ﬁéhlgfoﬁleiﬁ 4 WRRESSYer rPstﬁ@PB@Hér%lh‘?agﬁﬁé the

pastes’from | arge scal e production of HEK- 293 ce
abexpreagsits gited the Sost kpimend orcdpnesqfteritiwesetorahsppo r Ty suspended

AR TS O 1T R
cefi@ithigdd M@R@OE)’E%ﬁn,(fo@[)m pelléon fbsus‘beﬁaed\/ﬂl‘ffﬂgirsﬂ%@ Wiffer

re-suspension in 4 umes of Tris-HCA buf
coptaning Hierapovh ccagesy along agnt Wowiv sicrashend PletMspi n and

8_vol s.aft th d in, .Th u ed s
iyt ncrt PRERY T emils RBFERTE oy atiauors
(158D & DR6°anint effuireAdThe fRMdih icbh@nt afidDo 08O OmendRiMd preghration is

C). The pellet 1s resuspended in Tris-HCO buffer |
detesmingdiising 2 bisingbeniaicrasy @A) RIPtiYassRY FPagekitfavailable from
Pisu%)'sose and O | nM phenyl net hyl sul fonyl fl uoride

‘ET;S F). The menbrane preparation is stored in aliquots

[*H]-Nisoxetine Binding Assay:

Each well of a 96 well microtitre plate is set up to contain the following:

50ul 2nM [N—methyl—3H]-Nisoxetine hydrochloride (70-87Ci/mmol, from NEN Life
Science Products) ‘

75u1  Assay buffer (50mM Tris-HCI pH 7.4 containing 300mM NaCl and SmM KCl)

25ul  Test compound, assay buffer (total binding) or 10pM Desipramine HCI (non-
specific binding)

50u1  Wheatgerm agglutinin coated poly (vinyltoluene) (WGA PVT) SPA Beads
(Amersham Biosciences RPNQO0001) (10mg/mL)

50ul  Membrane (0.2mg protein per mL)

The microtitre plates are incubated at room temperature for 10 hours prior to reading in a

Trilux scintillation counter. The results are analysed using an automatic spline fitting

programme (Multicalc, Packard, Milton Keynes, UK) to provide Ki values for each of the

test compounds.
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(Im) at - OCuntil required. The protein
concentration of the nenbrane preparation is
waledosowizned usi ng a bi ci nchoninic acid (BCA) ppOL/851004/032771
assay reagent kit (available fromPierce). |
H] - Ni soxetine Binding Assay: Each well of a 96 well
mcrotitre plate is set up t_]gqgcontal n the foll ow ng:
50m 2nM [ N-net hyl - H] - Ni soxet1 ne hydrochl ori de
(70-87C /mmol, from NEN Life Science Products) 75m
Assay buffer (50rM Tris-HO pH 7.4 contai ning 300V
NaCl and 5mM KOA') 25n1 Test conpound, assay buffer
(total_binding) or OrM Desi pram ne HO (non specific
m&&%&%—%eat ger m aggl utinin coated poly

Tl%Vi h lélggsr‘g @éﬂ% tf’ ce?‘r@qgﬁw% Pgaﬁst%f?ﬂ? gﬂéts(bén%sites on

cl@ﬁé?lt}ﬁirﬁ‘axps%fotmnh trhf§poMef E&thihing RéAb@ResAE AsddsURALAreAdf test
roomtenperature for hours prior to reading in a

compdunst abiditynitd blpek sepotonimuptake viditesneekiel trapsgorter dRamgrseetthy, S.,

Gt D yeifeifi 1 (1obld, it Bhg 27345811 e

vaI ues for each of the test conpounds.-108- Serotonin
B| ndi ng) Assay The ability of a test conmpound to
oWpReS o #Iqn: H) - cital opram for its binding sites on
]
Mcrer%ﬁ%agx% H)E%ﬁ?%lo%gge ggsgmﬁlyts'ilflg%ﬁg 'il{l)a? rf?rctﬁ{:1 h&leﬁ,pnrégh%ne transporter

cotifdihing Yndnfbriheals desiibed Bbdifeuliheainembr@elﬁr@am:tﬁml if stbred in
t ransEort er Rarmrmort hy G ovanetti,

aliguotsg gﬁ_épg,—- QC unph;pgg)recb TlEﬁ E;ptelwpn@a;t@n oj@]gfglpembrane

‘Jggsen gle%g?{r%atug@gt Oﬁ?ﬁ%&&?ﬁr aﬁl%r%hgpl nephri ne

tr ansport er

[*H]-Citalopram Binding Assay:
Each well of a 96 well microtitre plate is set up to contain the following:

50ul  2nM [°H]-Citalopram (60-86Ci/mmol, Amersham Biosciences)

75p1  Assay buffer (50mM Tris-HC] pH 7.4 containing 150mM NaCl and 5SmM KCl)
25ul  Diluted compound, assay buffer (total binding) or 100uM Fluoxetine (non-

specific binding) |

50ul  WGA PVT SPA Beads (40mg/mL)

50ul  Membrane preparation (0.4mg protein per mL)
The microtitre plates are incubated at room temperature for 10 hours prior to reading in a
Trilux scintillation counter. The results are analysed using an automatic spline fitting
programme (Multicalc, Packard, Milton Keynes, UK) to provide Ki (nM) values for each

of the test compounds.

Dopamine Binding Assay

The ability of a test compound to compete with [PH]-WIN35,428 for its binding sites on

human cell membranes containing cloned human dopamine transporter has been used as a
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cont ai ni ng nmenbranes as descri bed above. The nenbrane
preparation is stored in aliquots (InL) at - 70C until
WO e@dion2d2 The protein concentration of the nePGI/afm®04/032771
preparation is determ ned using a BCA protein assay
reagent kit. [ H -Cital opram Bi ndi ng Assay: Each wel |
of a 96 well mcrotitre pl at g é'_s set up to contain the
follow ng: 50mM 2nM|[ H -G tal'opram (60-86Ci / nmol ,
Amer sham Bi osci ences) 75m Assay buffer (50rM Tris-HC
pH 7.4 containing 150mM Nadl and 5rM KCO) 25m Diluted |
meamproofthie abiditagf teh test compruids ) blark 9pashing apyeke via its specific

Fl uoxet ine (no [f4i i ndi ng) 50mM WGA PVT SPA
“%EB&@?@&W@%‘FE@%%‘I H@gﬁ‘gifél}%é preparation (0. 4ny
protein per nmL) The mcrotitre plates are incubated at

roomtenperature for hours prior to reading in a
Membrrae Byepaietiatat i on counter. The results are anal ysed

usin n [ . [ .
1S SRR SR, Rl Sopl e BN AR serotopin nsporter
ad ddsdrivedl abese.f or each of the test conpounds . Dopani ne

Bi ndi ng Assay The ability of a test conmpound to

conpete with [ H -WN35,428 for its binding sites on
[3@%3%& EEHH{ W&Sycont ai ni ng cl oned human dopam ne

ansporter has “been’ used as a-109- neasure of the

Eadli Well yf #p6welt mitretitre plangis setdp tb cohlatrthe dolpaminge

S oV RTE RSB S EEE  o
TR S B BRSSPt e sve

- W.N35, 428 Bi ndj n : e o
2|5_:]11 Diluted compound, asgsa{;\%lsig“gr (total binding) or 100uM Nomifensine (non-

specific binding)
50ul WGA PVT SPA Beads (10mg/mL)
50ul  Membrane preparation (0.2mg protein per mL.)

The microtitre plates are incubated at room temperature for 120 minutes prior to reading
in a Trilux scintillation counter. The results are analysed using an automatic spline fitting
programme (Multicalc, Packard, Milton Keynes, UK) to provide Ki values for test

compounds.

Acid Stability

The acid stability of a compound according to the present invention may be determined as
a solution in buffer at 6 different pH values (HC1 0.1N, pH 2, pH 4, pH 6, pH 7, and pH
8) at 40°C over a time course of 72 hours. Samples may be taken at the beginning of the
study and after 3, 6 and 24 hours and analysed by capillary electrophoresis. The original
sample used in the study may contain 0.8% of the undesired epimer as internal standard.
If the tested compound is chemically and configurationally stable under acidic conditions
the samples taken at the different time points during the study should not show any

significant change in the percentage of the undesired epimer.
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Each well of a 96well mcrotitre plate is set up to
contain the follow ng: 50mM 4nM|[ H]-W N35, 428

w@ 0s58¥2r1 nmol , from NEN Life Science Product spCi7681004/032771
Assay buffer (50 Tris-HO pH 7.4 containing 501
NaCl and 5mM KCl') 25mf Diluted conpound, assay buffer
(total binding) or 100rvM Nom f6n3| ne (non specific
bi ndi ng) 50m WGA PVT SPA Bea(}s (10mg/ L) 50m
Menbrane preparation (0.2ng protein per niL.) The

mcrotitre pl. ates are i ncubat ed at room.t enper at ur e
I Mitro Dpterininatien of thednteraction of compounds D61nHumanHepatlc

ci nstl Iel ation counter. The results are anal ysed usi ng
@F%%S%t.c spline fitting programe (Milticalc,

df;’ 5ile P50 gBB (ﬁ%ﬁgﬁg) %aﬁaﬁlamﬂ é‘xbvhl\éﬁ'léisoﬁnﬁleﬁly

conpounds Ity The acid stability of "a
assyvixnedhetith deametiabgiisoof dreurst He of pharvmo¢itzal craypdnads. Moreover,

determne as a sql utjon nbff di ff H
|ea@§m( ﬂ%‘ bigs aeme%ﬂpllzmoaﬁlﬁnﬁsﬁ %nga %Preé?fff%%&%gﬁ nrmal and
VBbHz ré ?H%vﬁ@tl&f AR iRVE IS emSR BT CCBP T irPe metabolism of

a en at t Ing of the study and after 3, and
czmpmuudss(l anthe amapgmubbdm;g & pgirishibgtiated £CY PIPADIS eissmable in order to

reficeiray SRl Batre P e S S neLeh FiePrETaR s i gbmbound.

ARS ! RthpoRhROWH allSw GhISRbRGH ;Ldterﬁfaﬂfcﬁm:gw aeidesiadbly/in order to
st abl e under acidic conditions the sanples taken

at
avhisl cuugfdmgmteruqtms pathrrosadaninistered drugsthatiare susiiates 96 CYP2DO.

SRR AR Sl S0 ADIR LA DR BB AERLA9RS SLolPoy means of

the¥&loxGhg 83a@l conpounds with CYP2D6 in Human Hepatic
M crosonmes Cytochrome P450 2D6 (CYP2D6) is a mammalian
enzynme which is commonly associated with the

@ﬂ:ﬁgglsﬁ&@a%fasga{\pund 30% of pharmaceutical conpounds.

“NOT €0VEr,
Principle:

This assay determines the extent of the CYP2D6 enzyme involvement in the total
oxidative metabolism of a compound in microsomes. Preferred compounds of the present

invention exhibit less than 75% total metabolism via the CYP2D6 pathway.

For this in vitro assay, the extent of oxidative metabolism in human liver microsomes
(HLM) is determined after a 30 minute incubation in the absence and presence of
Quinidine, a specific chemical inhibitor of CYP2D6. The difference in the extent of
metabolism in absence and presence of the inhibitor indicates the involvement of

CYP2D6 in the metabolism of the compound.

Materials and Methods:

Human liver microsomes (mixture of 20 different donors, mixed gender) are acquired
from Human Biologics (Scottsdale, AZ, USA). Quinidine and f—-NADPH
(B—Nicotinamide Adenine Dinucleotide Phosphate, reduced form, tetrasodium salt) are
purchased from Sigma (St Louis, MO, USA). All the other reagents and solvents are of
analytical grade. A stock solution of the new chemical entity (NCE) is prepared in a
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this enzynme exhibits genetic pol ynorphism resulting
in the presence of both normal and poor netabolizers
w0 poosher2pppul ati on. A | ow i nvol venent of CYP2DECT/IS1004032771
met abol i sm of conpounds (i.e. the conpound being a
poor substrate of CYP2D6) is desirable in order to
reduce any variability frorr_mﬁ bj ect to subject in the
phar macoki neti cs of the conmpound. Al so, conpounds wth
a low inhihibitor potential for CYP2D6 are desirable
in order to avoid drug-drug interactions wth

mixtoreefentenitle/dV atertg seacha final soragpetion eixcgionityisimthe

. Q e tested both as substrates and as

mc%ﬁ%?%ﬁ%‘?‘%@gtm s enzyne by neans of the follow ng
assays. CYP2D6 substrate assay Principle: This assay

determ nes the extent of the CYP2D6 enzyne inv Iée nt
The mienqsomaliinpubgtipyaixiyee (tetabyinms f lgnl C%ﬁﬁﬁja}?g\] Vi (4 uM),

B-NPiE RO R, mEECh ORI 1308 i)y it BHERERC (0 012 uh) in 100
mM ReditRRpRAé bt pH2Y. The miktirevk iHcabass &, 30t Mhutes at 37 °C in
extent of oxidative netabolismin hunman |

a shikinp weteenty.Fimyreacsion ét tsrringtad hyrthe pdditiomotgdetanitrile (75 uL).

ol REHE K AR A PR AR Bl P eon.
Th Bmlotie: GNEPRtin (e sapdraitaht is analpzalisdinad aindnatesahyennats
the inhibitor indicates the. invo]vengnt of CYPZDEi in
soteken at the

speciameiy 4b61VIS hpltsr addition oian infarmahsirndard Assample fika
W . i ] X&: f 20 diff t
st o O el A 7 om Huran
Bi ol ogi es (Scottsdale, AZ, USA). Quinidine and b- NADPH
et o SR AL i B S o Tem L
of il e@séfngﬁlgérg@o@lda@iol{%} e hbbild ﬁlﬁs@tﬁ@h&é&&g&% 3 Si)ﬁfgrisorb

sol vent ytical grade. A’stoc [

solution'o
CN Gelumew5qiMand 211 mnt x 160 (NCEVatess gupdiléatdj MA, USA). The mobile

pha?s_elclolnsrpstkl(r}guc{fe a mixture of Solvent A/Solvent B, 30/70 (v/v) is pumped (Alliance
2795, Waters corp. Milford, MA, USA) through the column at a flow rate 0f 0.2
mL/minute. Solvent A and Solvent B are a mixture of ammonium formate 5.10” M pH
4.5/ methanol in the propertions 95/5 (v/v) and 10/90 (v/v), for solvent A and solvent B,
respectively. The NCE and the internal standard are quantified by monitoring their
molecular ion using a mass spectrometer ZMD or ZQ (Waters-Micromass corp,

Machester, UK) operated in a positive electrospray ionisation.

The extent of CYP2D6 involvement (% of CYP2D6 involvement) is calculated
comparing the extent of metabolism in absence and in presence of quinidine in the

incubation.

The extent of metabolism without inhibitor (%) is calculated as follows:

(NCE response in samples without inhibitor)time 0 - (NCE response in samples without inhibitor)time 30 <

100
(NCE response in sarmnples without inhibitor)time 0
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of Aceto itrile/Water to reach a final concentration

of acetonitrile in the incubation below 0.5% The
wore@sosanal i ncubation m xture (total vol une OPAT/IEY004/032771

contains the NCE (4 mM, b-NADPH (1 nM, m crosonal

proteins (0.5 ng/nmL), and Quinidine (0O or 2 MV in 100

M sodi um phosphate buffer p 5;_4. The m xture is

i ncubated for mnutes at 37 C9n a shaki ng waterbath.

The reaction is term nated by the addition of

acetonitrile §_75 nL). The sanples are vortexed and the
Thteaxtant of mstbohismayittsinkibitor Babizealoplptedastipllowgat i on.

The erqugons% Tn ‘saglglgs Wi Hou‘ imm?bité'%ge%r- 51]%}3 ?eEHonslz i saﬂﬁ];@ly\v},{fiﬁfgbitbr){ime 30

| i qui-e—chromatogrgph S LY s O VD) af ter *x100
addition of an in er%sg?n%%%nrﬁgﬁg@tA sar%‘p e is also

whak &t RCEBSonsstthOhreh BLthe NUH aividyd Uty thE hrea@dfithe internal
anal ysed simlarly. Analysis of the NCE is perforned

standatd iguhe LEAVISramelygis shromatogian, 6560 epd Hmed() correspond tahe 0 and
3 ilui;[ed sabn‘gl eﬁ{r 20 fold dilution in the nobile phase)

HPEY BEEYOBO M a Spherisorb CN Colum, 5 nmMand 2.1

nm x 100mm (Waters corp. MIford, MA, USA). The nobile

phase consisting of a m xture of Sol vent A/ Solvent B,
TigoYord QXH26 ngfog@ﬂv@awcp}cmaé@ﬁ@é folteyss : \at ers corp.

MY B ShrenlBmed5ken WL foR e oE QLR ndhrdhorh b ukicto OF

0. 2 HHmhrute: ovent—A (—Sa at—B—are—amxtur&l100
of amoni um forn’é‘tegte’él.oiﬁet%°wg’g%f%ﬁié?rhanol in the
proportions 95/5 (v/v) and 10/90 (v/v), for solvent A
and sol vent B, respectively. The NCE and the internal

C¥P3Dhdanhibrerassgyant i fi ed by nonitoring their nol ecul ar
Pi.on 1u_si ng a nmass spectroneter ZND or ZQ

& s- M cronass cor p, Machester, UK) operated in a
TROSYPRDE ighiBfibr RSP @hiatssithapatential Ther @xipohd of inBPCOEP2D6.
i nvol verment (% of CYP2D6 invol venent) is cal Ci" ﬁl; (ﬁd
This ppparforaiod v tascearameref DisRRBono! dhraiplol fohyroxylase
8 | Cc i . .
B0 SimP Pl b Rt S i bt
mERbbBaction specific to CYP2D6. Preferred compounds of the present invention

exhibit an ICsp higher than 6 pM for CYP2D6 activity, the ICsp being the concentration of
the compound that gives 50 % of inhibition of the CYP2D6 activity.

Material and methods:

Human liver microsomes (mixture of 20 different donors, mixed gender) are acquired
from Human Biologics (Scottsdale, AZ). B~-NADPH is purchased from Sigma (St Louis,
MO). Bufuralol is purchased from Ultrafine (Manchester, UK). All the other reagents and

solvents are of analytical grade.

Microsomal incubation mixture (total volume 0.1 mL) contains bufuralol 10 pM,
B—NADPH (2 mM), microsomal proteins (0.5 mg/mL), and the new chemical entity
(NCE) (0, 5, and 25 uM) in 100 mM sodium phosphate buffer pH 7.4. The mixture is
incubated in a shaking waterbath at 37 °C for 5 minutes. The reaction is terminated by the
addition of methanol (75 uL). The samples are vortexed and the denaturated proteins are
removed by centrifugation. The supernatant is analyzed by liquid chromatography
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(NCE response in sanples without inhibitor)tinme0O- (NCE
responsei n sanples without inhibitorjtinme30 (NCE

w0 e®posRe2 i n sanpl es wi t hout inhibitor)tinmeO 18QCFUIINe4/032771
extent of netabolismw th inhibitor (% is calculated
as follows: (NCE response in sanples w thout
i nhibitor)time0- (NCE responggjn sanples wthip
hibitor)ti me30 (NCE response I n sanples w thout
inhibitor)ti meO where the NCE response IS the area of
t he NCE divi ded by _the arg\a of the

te ndard. .
coreptsd t%ﬂwewﬁawéﬁ@ct% FaERptigR T f then by Yém% Pﬁ%@@l is
§
il BR Ol stfe (T NCET it tfic L PN meByt) fpresence of

tHeINEX 1 Bt stk sohitioh@fINGE wi griyeamed mx*mbntlmaro)f Ace(dirﬁtmet/%ter to

of metabolismw th_inhihitor) x.100 % ent
resgh 3 hapl copretpRen of aﬁtﬁ%ﬁl%fl? féw%g : ﬂ@ Wc}rO/assay

Principle: The CYP2D6 i nhibitor assay eval uates the

potential for a conpound to inhibit CYP2D6. This is
The déternnmaatidmyoft Ikydreagmfeatohin the sthples rpdoforined bgﬂiquhle

QT aLel b AN 0 B SeLl LY B AS OOt e

a}a-%jé&eh htol SCIRroHRN AP PLiFGa88CRP AR SBRGT {l©0t1ﬁ’mCiYAP@ Bn) (Merck

Preferred conpounds of the present invention exhibit
K&\ d, Ceombtadth Gﬁrmamh Thambbids plEYHZDBsistig ofi a mixteigeolselgent A and

s h iR OO THae Footdle BE TR Re el fadies, § Pumped
tH¥B 8 colha a lfloveratd b T @3 ARS (m xture of 20

different danors._ m xed gender) are acquired from
Hunan Bi ol p@reEsmmged)  JFRIVERt AA%) . b4 RAIPEBI(®) pur Lhased
from Si gma|[pST LouT s, ). Bufuralolf 35S purchasef from
i Manchact ar LKA Al bhao otthaor r oaanont o
U trafine Maachester—Ub-—Adthe—einer—reagents and
25 0 100
55 0 100
6.0 65 35

Solvent A and Solvent B consist of a mixture of 0.02 M potassium dihydrogenophosphate
buffer pH3/ methanol in the proportion 90/10 (v/v) for solvent A and 10/90 (v/v) for
solvent B. The run time is 7.5 minutes. Formation of 1’-hydroxybufuralol is monitored by

fluorimetric detection with extinction at A 252 nm and emission at A 302 nm.

The ICso of the NCE for CYP2D6 is calculated by the measurement of the percent of
inhibition of the formation of the 1°-hydroxybufuralol in presence of the NCE compared
to control samples (no NCE) at a known concentration of the NCE.

The percent of inhibition of the formation of the 1°-hydroxybufuralol is calculated as

follows:



solvents are of analytical grade. M crosonal

i ncubation m xture (total volunme 0.1 nlL) contains
whedosngi2et 10 nM b-NADPH (2 mM), microsonmal prOL/E5284/032771

(0.5 ng/nL), and the new chem cal entity (NCE) (0, 5,

and 25 mV) in 100mM sodi um phosphate buffer pH 7. 4.

The m xture is incubated in ﬂlﬁs-haki ng waterbath at 37

Cfor 5 minutes. The reactio s term nated by the

addi ti on of nethanol (75 nlL). The sanpl es are vort exed

and the denaturated proteins are renoved

c efithyiouiyefploHornth withouijuhivian a ﬂt—h}’ﬂ@x&hfala%fe@leé yith ipleeiion . ;00

chr omat ogr aphyt-biBexyedniideieetdmied wihobd ivldbi®gcence

detector. The for mati on of the 1' -hydroxybufuralol is

tore n tr I.s..O nd in the
o Bectlonlafstifey fepGPHR aritutign OF b TRimdtithat g DS,
MbufRalef asNGHoWs (ﬁgﬁﬁﬁfg%mpreuﬁvéﬂnmwl)of
Acetonltrl | e/ Water to reach final concentration of
acetonitril e i nNCH€ohqsuttabent ¥6ﬁ0-b1édf<19w0f..n@%ﬂ0fr)ﬁe
determ nation of 1 'hydrPesehisf nhikied in the sanples is
performed by liquid chromatograhy with fiuorinmetric
detection as described below Twenty five nL sanples
TV §s) Eﬁtﬁ%ﬁﬁ 1§£Hsﬁm%d %ﬁ@ﬁ?ﬂh’bﬁoﬁ’% lﬁc%r@a{‘@(% Bﬁd %8% (Moody GC,

colum (1 .6 mMm KGAa

Dar nst ad

Gmwam&MM&mm%&lm i1899. }rgluafausomataa analysisfof

HRF Gy RO o hoR ik eVigeamis ot CY Hagnes:

asE&rsﬁHﬁrbf%ﬁﬁlaﬁ@WﬂﬂﬁEman gbﬁﬂhﬂaXéadbﬁotﬂeanM(ﬂ') :153-76) e
(m nutes) Solvent A ( olvent B (% 0 65 35 2.0 65

10 35 2.5 0 100 5.5 0 100 6.0 65 35 Sol vent A and Sol vent
B consist of a mxture of 0.02 M potassium
di hydr ogenophosphat e
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buffer pH3/ nmethanol in the proportion 90/10 (v/v) for
sol vent A and 10/90 (v/v) for solvent B. The run tine
WO 2008/0872mt nut es. Formation of 1 '-hydroxybuf ur e DUS2084/032771
nonitored by fiuorinetric detection with extinction at
| 252 nmand emission at | 302 run. The 1C50 of the
NCE for CYP2D6 is calculateglsy t he neasurenent of the
percent of inhibition of the formation of the
" - hydroxybufural ol in presence of the NCE conpared to
control sanples (no NCE) at a known concentration of
the NCE. The percent of i €Hi®MSon of the formation of
the 1'-hydroxybufuralol is calculated as follows:-114-
(r-hydroxybufural ol fornmed wi thout inhibitor) -
1. (1" -Ayetnponrdwidsagh (1h oi med wi t h inhi bitor)
(1" -hydroxybufural ol area formed wi thout inhibitor) The
IC50 is calculated fromthe inhibition of the

formation of the 1'- hydroxybyfurahol as follows
th

(assum ng conpetitive [ iIlop<__NCE Concentration
Xx(1 0O Percent of inhRBT} on) [Perc&# of inhibition
The I C estimation is @d B0 i f inhibition is
bet ween 20% and 80% ( y : fin SJ, Mather AN,
MG nnity DF Riley RJ. “1999H Ful iy aut omat ed anal ysi s
of activities catalyzed by the major human |iver
cytochrone P450 (CYP) enzyned) assessnent of human CYP
Wi nhibition potential. Xenobiotica, 29(1): 53-75).-115-
REAPVE . A compound of formula (1) Rz Rz (1) wherein,
X is OH, C1-C4 alkoxy, NHy or NH(C1-C4 alkyl);
Rx is H or C1-C4 alkyl;
Ry is H or C1-C4 alkyl;
each Rz group is independently H or C1-C4 alkyl, with the proviso that not more than 3
Rz groups may be C1-C4 alkyl;
R1 is C1-C6 alkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with 1
substituent selected from C1-C4 alkylthio (optionally substituted with 1, 2 or 3 fluorine
atoms), C1-C4 alkoxy (optionally substituted with 1, 2 or 3 fluorine atoms), C3-C6
cycloalkoxy, C1-C4 alkylsulfonyl, cyano, -CO-O(C1-C2 alkyl), -O-CO-(C1-C2 alkyl)

and hydroxy); C2-C6 alkenyl (optionally substituted with 1, 2 or 3 halogen atoms); C3-

C6 cycloalkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with 1
substituent selected from C1-C4 alkoxy and hydroxy) wherein one C-C bond within the
cycloalkyl moiety is optionally substituted by an O-C, S-C or C=C bond; C4-C7
cycloalkylalkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with 1
substituent selected from C1-C4 alkoxy and hydroxy) wherein one C-C bond within the
cycloalkyl moiety is optionally substituted by an O-C, S-C or C=C bond; or CHpAr2; and

Arl and Ar2 are each independently a phenyl ring or a 5- or 6-membered heteroaryl ring
each of which is optionally substituted with 1, 2 or 3 substituents (depending upon the
number of available substitution positions) each independently selected from C1-C4 alkyl
(optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy (optionally
substituted with 1, 2 or 3 halogen atoms), C1-C4 alkylthio (optionally substituted with 1,
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Xis OH Cl-C4 al koxy,NH or NH(Cl-C4 alkyl); Rxis H
or Cl-4 alkyl; Ry is Hor Cl1-C4 al kyl; each Rz group
w0 g00s/0¢ependent | yH or Cl1-C4 al kyl, with the preol/B82004/032771
that not nore than 3 Rz groups maybe C1-C4 al kyl; R
is Cl-C6 al kyl (optionally substituted with 1, or 3
hal ogen atons and/or wth 1_;gubstituent selected from
Cl-C4 alkylthio (optionally substituted with 1, or 3
fluorine atons), Cl-C4 al koxy (optionally substituted

wth 1, or 3 fluorine atons), C3-C6_cycloalkoxy, Cl-C4

2 g51kAlegAnratys); -QQQ{&I-C )Cayany, z\‘ﬂ&% ﬁoﬁﬁ%l? end fpdroxy
. p - - t i
anfof ¥ith, ERBelRAS N Elobicd Sropt By I HOP, BIRAS, bifyey! and phenoxy
eaﬁyicf whickyd oﬁtm‘all}gfiﬁg-lsybﬁiﬁhid mugtlea oni3tsabgtituents &chfindependently
al ogen atons and/or ) stituent se|ected from

selegtedaro h@ﬂgﬁ%ﬁd%ﬂ%ﬁ{?f%@%&@%% cYIéIL %?M?ﬁqﬁl atoms),

t | ety .l i I i t
CI0R oy BbriRbI PR Hue PRl 908 5 il pRRloflslicafbolly. it
hydtdxyt ¢¢ambedNRR CONRRy SG, NRRogelS@sRymdand/ or with 1

substituent selected from Cl-C4 al koxy and hydroxy)
eagihBrigindepenslemlyCHym (el -Gt eyl t he cycl oal kyl moiety is

optional | ubst | ed.-by an.0-C, S-C or C=C bond; or
Or5r?i?%arcegﬁ%?ﬁmc%’&%ﬁee%a&ﬁw%ﬂ‘fagpendent Iy a phenyl ring
or a 5- or 6-nmenbered heteroaryl ring each of which is
optionally substituted with 1, or 3 substituents
2. ( deperemnperndrsiforpda fhhber of avail abl e substitution
posi ti ons) each independentl )§el e%fed fromCl-C4
al kyl (optionally substituted w 1 or 3 hal ogen
atoms), Cl-C4 al koxy (%Qgti onalRy |substituted with 1, 2

or 3 hal ogen atons), - SR % (optionally
substituted with 1,-1 or hal ben at ons) ,
-COQ(CL-C4 al kyl), cRare~_-

~

—RAONRR, hal o and
hydroxy and/or with 1 Rebst N uergpzsel ected from
pyridyl, thiophenyl, phenyl /' benzyl and phenoxy each
of which is optionally ring-gybstituted with 1, or 3
substituents each i ndependentTy

wherein, X, Rx, Ry, Rz, R1 and Arl are as defined for formula (I) in claim 1; or a

pharmaceutically acceptable salt thereof.

3. A compound as claimed in any preceding claim or claim 30 wherein X is OH.
4, A compound as claimed in any preceding clairﬁ or claim 30 wherein Rx is H.
5. A compound as claimed in any preceding claim or claim 30 wherein Ry is H.
6. A compound as claimed in any preceding claim or claim 30 wherein each Rz is H.
7. A compound as claimed in any one of claims 1 to 6 or 30 to 32 wherein R1 is C1-

C6 alkyl optionally substituted with 1, 2 or 3 halogen atoms and/or with 1 substituent
selected from C1-C4 alkylthio (optionally substituted with 1, 2 or 3 fluorine atoms), C1-
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30

sel ected from hal ogen, Cl1-C4 al kyl (optionally
substituted with 1, or 3 halogen atons), Cl-C4 al koxy
w@ opsioonat | y substituted with 1, or 3 hal ogen BEDOS3004/032771
carboxy, nitro, hydroxy, cyano, -NRR, -CONRR, and and
each R is independently Hor Cl-C4 alkyl; or a
phar maceutical ly acceptabl e ﬁa}l t thereof. 2. A
compound of forrmula (I1) Rz () wherein, X Rx, Ry, Rz,
Rl and Arl are as defined for fornula (I) in cl a|m1
or a pharmaceutically acceptable salt thereof. 3.

C‘b%ilipl@umﬁasalbi %nbmterlmﬁhy e Benting aéfpraﬁn%r%?m%ll%y, C1-

C%@%ﬁ N Syal m or Qf% Meggqﬁl(g}@alh%%ﬂ@&ydmxy

conmpound as cl ai ned | n any preceding claim or cI aim 30
wherein Ry isH 6. A_conpound as clained in
8. pr ec @pmgowndashlaimed fmany ot licdams  ta Qs 3R10 ﬁ% therern RA is C2-

CE AR \Agtel?%}lﬁ) sﬁk&ﬁ&ey&vﬁ% 2308 1%1‘1%%@3% I1yt 0 6 or 30
substituted with 1, or 3 halogen atons and/or with 1

substituent selected.from Cl- yl t hi opLiqQnal.l .
9. subg‘f*lcPl@P@W%St%anPegé‘?al@’?ﬂﬁﬁfr‘il%@s tteﬁr,qr% 8?% i R1 is C3-

C@l:}kc @(ﬁlgh %J du st?t}:i{%ﬁ ittt bW ﬁzﬁkf%}n a%msgaﬂd/éiq{/ﬂtm ¢

atoms oxy, O - yl sul T onyl
subgtﬁtmmt sel@@ed)ﬁﬁm Cr-CA dkdy, and(hy@@x(y@qhaﬁﬁnavhkﬂ Y bend within the

exaieglsS pichsis arBoBB LR RRIrORD PO >-EaF SPRere © ©

optionally substituted with 1, or 3 hal ogen atorrB 9.

A conpound as clainmed in any one of clains 1 to 6 or
1030 t4 compwimat &si alaimled iig aBoneGH cdapeis d b 0yar 390 B vdiergm R1 is C4-

tit wW.t h and/.or
CLitakaf Seiotaty gl S Do BRE A Rins hdr S 1
subfifh&itRelebed Gofn O0Th Mk MmdthiEroxy wherein one C-C bond within the
cycloalkyl moiety is optionally substituted by an O-C, S-C or C=C bond.

11. A compound as claimed in any one of claims 1 to 6 or 30 to 32 wherein R1 is

CHpAr2 wherein Ar2 is a phenyl ring or a 5- or 6-membered heteroaryl ring each of

which is optionally substituted with 1, 2 or 3 substituents (depending upon the number of
available substitution positions) each independently selected from C1-C4 alkyl
(optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy (optionally
substituted with 1, 2 or 3 halogen atoms), C1-C4 alkylthio (optionally substituted with 1,
2 or 3 halogen atoms), -CO-O(C1-C4 alkyl), cyano, -NRR, -CONRR, halo and hydroxy
and/or with 1 substituent selected from pyridyl, thiophenyl, phenyl, benzyl and phenoxy
each of which is optionally ring-substituted with 1, 2 or 3 substituents each independently
selected from halogen, C1-C4 alkyl (optionally substituted with 1, 2 or 3 halogen atoms),
C1-C4 alkoxy (optionally substituted with 1, 2 or 3 halogen atoms), carboxy, nitro,
hydroxy, cyano, -NRR, -CONRR, SO,NRR and SOjR.

12. A compound as claimed in any preceding claim or claim 30 wherein Arl is a

phenyl ring or a 5- or 6-membered heteroaryl ring; each of which is substituted in the
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cycl oal kyl noiety is optionally substituted by an O C,
S-C or C=C bond. 10. A conpound as clained in any one
wo@ooshaizns 1 to 6 or 30 to 32 wherein R is CAPCIZUS2004/032771

cycl oal kyl al kyl optionally substituted with 1, or 3

hal ogen atons and/or with 1 substituent selected from
Cl-C4 al koxy and hydroxy whe leé n one C-C bond within

the cycloal kyl nmoiety is optionally substituted by an
OC S Cor CCbond. 11. A conpound as cI aimed in any
one of clains 1 to 6 or 30 to 32 wherein i S wherein

orfheppasision pile A gRbstifuryt snleciedsirom CleCthahid (@Hlonekhé pubgitpfed with 1,

h of
2 b P985 Pk SISC SRR PR M. 21 Sndiogen
atGMa, bﬂt(tfﬁaliyh&bl(bpﬁdrﬁn @ﬁ’@dtﬁut@dlﬁfithaaﬁ lor Bridiygen dtblﬂisb,y-CO-O(Cl-

sel ected from Cl- al %yptl onal subst ituted wt
C4 alkyl)opyagordiRRyetfy ga lo,daydroxysp p@ﬂaphepyl benzyl and

p}%?{%?)f | %&}ogi?sgl‘g' %‘%’ﬁ%? ls%st%b%l?sj.l ?%?ﬂcg@am?qﬁl)ghsui%mgéd éwhere aring is

pl’eétlnf)gﬂlth At Do) subsﬁﬁieﬁls@ielﬁﬁdeﬂ;dnx&bl)tly ey, froRRlogen, C1-C4
CONRR, hal o and hydrox and/ or tltuent .
alky] (enwallv.sabﬁtwﬁql Wb 1, 2or g pat om%éf b)) (optigpally

SBBGHRPE ' MIb B U OptOR) btos B kb A
CORIRR; lS&)QNRR: and 80ofe and rh©f validlyis (thogelditmmatbloytio substitution)

substituted with 1, or 3 halogen atons), Cl-C4 al koxy
o;(tmpahlsoﬁmhleysmu@md witlked oni2tsibstituents each andspendently ﬁ@l)acted from

CHEI st el RS sl 207 2o sl s ARy,

oﬁﬁoﬂ\ﬂ@kﬁbﬂﬁ&ﬁeﬂ with B 2ty ivdlodennigorts), @14 dlkyfhiogspivhally

eteroaryl ring, each of which is substituted in

subptatutedavitint.ther Hbalpgenoriomp) HCQ-Q(Est alkyhk cyamoedVRR, -CONRR,
hfgo gé %}éal kyl (optionally substituted with 1, 2 or
aé dé it ons), Cl-C4 al koxy (optionally substituted
W|th 1, or 3 hal ogen atons), Cl C4 alkylthio
otlonall substituted with 1, or 3 hal ogen ns
1?5 Cpo chmpo{md 23 Wgimed ippaK preceqipgcl aar@mgﬁ%%ﬁgw%wrem%ﬂ isa
t hi ophenyl , phenyl, benzyl and

gﬁaﬁ}gog%’ﬁ%@h@f whi ch ortho substituents is

optionally ring-substitutedR3vhere a ring is

wherein,

A is N or CR6 (preferably CR6); R2 is C1-C4 alkyl (optionally substituted with 1,2 or 3
halogen atoms), C1-C4 alkoxy (optionally substituted with 1, 2 or 3 halogen atoms), C1-
C4 alkylthio (optionally substituted with 1, 2 or 3 halogen atoms), halo, hydroxy, pyrdyl, l
thiophenyl, phenyl (optionally substituted with 1, 2 or 3 substituents each independently
selected from halogen, C1-C4 alkyl (optionally substituted with 1, 2 or 3 halogen atoms),
or C1-C4 alkoxy (optionally substituted with 1, 2 or 3 halogen atoms)) or phenoxy
(optionally substituted with 1, 2 or 3 halogen atoms); R3 is H; R4 is H; R5 is H, C1-C4
alkyl (optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy (optionally
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present) with 1, or 3 substituents each independently

sel ected from hal ogen, Cl1-C4 alkyl (optionally
weusvimt ed with 1, or 3 hal ogen atons), Cl-BCHUK®RY032771

(optionally substituted with 1, or 3 hal ogen atons),

carboxy, nitro, hydroxy, cyano, -NRR, - CONRR, and and

each of which is (in additiog&bo ortho substitution)

optionally further substitutea”™with 1 or 2

substituents each i ndependently selected fromCl-C4

al kyl éoptionally substituted with 1, or 3 hal ogen

sHbsbitgtpd with- 102 oz Bihwlogen etomsdi &l O adluiiio (optienhlly substituted with 1;

t -C4 al i O pt j,onal | y

2o, R br ol B R SO Hot o - o4

al kyl), cyano, -NRR -CONRR, halo and hydroxy. 13. A
conpound as clained in_any preceding claimor claim30
1gher ét sempqundot forgrdadyf "t he formula (a): R3 (a)
wherein, Ais N or CR6 (preferablﬁrCRﬁ); R2 is -C4

al kyl (optionally substituted w 1 or 3 hal ogen

atons), Cl-C4 al koxy (optignally Xubstituted with 1, 2

or 3 hal ogen atons), d - I g%io (optionally

substituted with 1, or 3f hal dgen ons), hal o,

hydr oxy, pyridyl, thioph né: phenyl (optionally

b

substituted with 1, or 3 sMbstituents each

i ndependent|ly sel ected from hal ogen, Cl-C4 al kyl
(optionally substituted with or 3 hal ogen atons),
or Cl-C4 al koxy (optionally stituted with 1, or 3

whateig &) Rit aisAn] 06 apieiieN o PRAURTD!ih Y15 PSdr d paSlaceutically
aieDieblecalt AL (opt1 onal |y substituted with 1. or 5.
, ptional ly substituted wi , or

hal ogen atons), Cl-C4 al koxy (optionally-119-

substituted with 1, or 3 halogen atons), Cl-C4
13l ky At donpoung béandihg yo clads 14 heesh Wi th 1, 2 or 3
)#}al . grnNﬁtz?ms) , halo or hydroxy; and R6 (if present)
R1 is C1-C6 alkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with 1
substituent selected from C1-C4 alkylthio (optionally substituted with 1, 2 or 3 fluorine
atoms), C1-C4 alkoxy (optionally substituted with 1, 2 or 3 fluorine atoms), C3-C6
cycloalkoxy, C1-C4 alkylsulfonyl, cyano, -CO-O(C1-C2 alkyl), -0-CO-(C1-C2 alkyl)
and hydroxy); C3-C6 cycloalkyl (optionally substituted with 1, 2 or 3 halogen atoms
and/or with 1 substituent selected from C1-C4 alkoxy and hydroxy) wherein one C-C
bond within the cycloalkyl moiety is optionally substituted by an O-C, S-C or C=C bond;
or CH)Ar2 wherein Ar2 is a phenyl ring or a pyridyl (preferably 2-pyridyl) ring each of
which may be substituted with 1, 2 or 3 substituents each independently selected from
C1-C4 alkyl (optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy
(optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkylthio (optionally
substituted with 1, 2 or 3 halogen atoms), halo and hydroxy; and
Arl is a phenyl ring or a 5- or 6-membered heteroaryl ring; each of which is substituted in
the ortho position with a substituent selected from C1-C4 alkyl (optionally substituted
with 1, 2 or 3 halogen atoms), C1-C4 alkoxy (optionally substituted with 1, 2 or 3

halogen atoms), C1-C4 alkylthio (optionally substituted with 1, 2 or 3 halogen atoms), -
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14. A conmpound of forrmula (HT) ( ) wherein, X, R and
Arl are as defined for fornmula (1) in claim; or a
w@basoereut i cal |y acceptable salt thereof. 15.P@I/US2004/032771
compound according to claim 14 wherein Xis OH ONH ;
R is Cl1-C6 al kyl (optionally substituted with 1, or 3
hal ogen atons and/or wth 1 s]ll?@stituent sel ected from
Cl-C4 alkylthio (optionally suUbstituted with 1, or 3
' quorine atons), Cl-C4 alkoxy (optionally substituted
or_3 fluorine atons C3-C6 cycl oal koxy, Cl-C4

%@1@@ 4 alkyD), cyependRR, - Igdo, diykiydxy, pyrﬁmmoﬁhex@a phenyl,

A BRGhoR REp i R et dnlBis B g Pupstruea

(Wh&‘mtal ringeispresentp oidd , Drop M substederitd K%Mn@é%@n&%ﬁg%@é):ted from
rein gne C-C bond within the cycl oal kyl
hé@e% el 5 2l Sentiopelbyisubgtititedovith 152 or @hal@g@l axomd) @r-C4 alkoxy

HFEEDEER 122 D05 el B, S 4, s .-

NRR)SCONRRAS@HNRR, an«irsoszf 1408 ehd UGNV BicB (T addition to ortho
i ndependently selected from Cl-C4 al kyl (optionally

sghsbition) Ic>1et@bnwlly Hfurlher emlélsﬂmttaT1 oifarl m-tzastﬁ;)stlatuaits edchahdgperdently
na u t ed,. Wt a en at orrs

SR RER, IR PRt ALY FypReiiied Tith Lo d ong DRlogen Bioms), C1-C4

ek !

a ; Ianp g??ogﬁlg@%orsumém ? e% Mﬁie ?é%s %%r?{‘,}?"f? |I%:gl ééé gﬂc&ﬁﬁﬁy(loptlonally

Swhsrl‘g#d with 4b2 ot 8 belegen atomts) - Ga-accpm dlkydy) cyirid) -WRR, -CONRR,

sel cted f | k (optionally
hégggéh%uteg aTPaéwﬁgﬂkﬁFﬁaﬂﬂﬁﬁﬁ hbereogr. ¢4 al koxy
(optlonally substltuted with 1, or 3 hal ogen atons),

- alkylthlo (optionally substituted with 1, or 3
1¢1al ofeogng pf formuoIVEO- O( C1- C4 al kyl ), cyano, -NRR
- CONRR, hal o, hydroxy, pyridyl, giophenyl, phenyl ,
benzyl and phenoxy, each of which¥ortho substituents

is optionally ring-substitRRed R4

Iv)

wherein,
X is OH or NHo;

R1is C1-C6 alkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with 1
substituent selected from C1-C4 alkoxy (optionally substituted with 1, 2 or 3 fluorine
atoms), cyano, and hydroxy); C3-C6 cycloalkyl (optionally substituted with 1,2o0r3
halogen atoms and/or with 1 substituent selected from C1-C4 alkoxy and hydroxy)
wherein one C-C bond within the cycloalkyl moiety is optionally substituted by an O-C
bond; or CHyAr2 wherein Ar2 is a phenyl ring optionally substituted with 1, 2 or 3

substituents each independently selected from C1-C4 alkyl (optionally substituted with 1,
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(where aring is present) with 1, or 3 substituents
each independently selected from hal ogen, Cl-C4 al kyl

w@ opsioonat | y substituted with 1, or 3 hal ogen BEDOS3004/032771
Cl- 4 al koxy (optionally substituted with 1, or 3
hal ogen atons), carboxy, nitro, hydroxy, cyano, - NRR
-CONRR, and and each of whi g{bhls (in addition to ortho
substitution) optionally further substituted with 1 or
2 substituents each independently selected fromCl-C4

al k (optionally substituted with 1, or 3 halo
2 e BhalpSocHons), BIING gk (arimarby Subsiad wited Ahpalogen

w22 0BTl P 122 OTHRTEL hpey oo an
hydkdsyt ), cyano, -NRR, -CONRR, halo and hydroxy; or a
phar rraceutl cal | acc %%abl e salt thereof

RO Grefegsp 56)( is Qlviy4 alkyt @ptonally, silggyjﬁ‘tgﬂ wijh 1,2 or 3
ha@ag'ehsato%s 1 %L{(Mié?)ép@m@%qi# HQI%H it f‘@ Btﬁhl#eP%fon%s) Cl-

ogen dt ons an st i tuent ect rom
Cﬁlk%hlal(lsp&@ha(ly pubsvitated yvnhlletoerlhamgenvatoms’,l, hatwy, hgdroxy, pyridyl,

th{o%ﬁ?&?&%l Sobanalb OBP A 1 3 OF 5 RGNS Hichfadenbndently
se?e'& d% dirf"(l)'l dn, U8RI, ﬁ%?péﬁ%ﬁlﬁ%ﬂ%@%ﬁl%éﬁﬁﬁ% %,(3_40133 KDY Yen atoms),

ther ein
or(C)‘/l: Céaalllthly (Dpxncﬁta}/ly |ssbsdlip.ttécbwéthl ly2 onB dialogen etdnisy) aarphenaxy

G RIS B i PSR PR RS
alkyrlqg}?tl?r%l‘% S}ts{l’b/stﬁlﬁle@%ﬁq .f2r09 @‘h@ §@ﬂa@n¥s¥ |CK-Qﬂta!ll€2ﬁ@ éb})‘tlonally

sub en at ons)

SUbWDWSi Wldpi . Do haﬂOQOs)aCécC%mhlﬂzo govtualy sgshituted with 1,

2§ PRl o i, AT BY S8 hY PTGt Shebccay
adebftak IR gl Hepddlfy CR6); R2 is Cl-C4 al kyl (optl onal l'y
substituted with 1, or 3

17. A compound of formula (V)

R2
R5
X
0]
[ R1
N
H
V)
wherein,
X is OH or NHjy;

R1 is C1-C6 alkyl (optionally substituted with 1, 2 or 3 fluorine atoms), C3-C6 cycloalkyl
wherein one C-C bond within the cycloalkyl moiety is optionally substituted by an O-C
bond or CHpAr2 wherein Ar2 is a phenyl ring optionally substituted with 1 or 2

substituents each independently selected from C1-C4 alkyl (optionally substituted with 1,
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hal ogen atons), Cl-C4 al koxy (optionally substituted
with 1, or 3 halogen atons), C- C4 alkylthio

w@ opsiognat | y substituted with 1 or 3 hal ogen aP@IE$2004/032771
hal o, hydroxy, pyridyl, thiophenyl, phenyl (optionally
substituted with 1, or 3 substituents each
i ndependently sel ected from I@i ogen, Cl-C4 al kyl
(optionally substituted with 17 or 3 hal ogen at oms),
or Cl-C4 al koxy (optionally substituted with 1, or 3
hal ogen atons)) or phenoxy (optionally substltuted

2 i 8 halbgematogish &1 loGé alkexy tentionzBy pebsttuteywith 142 or3 halpgen

C optionally substituted with 1, or 3
atﬂﬁtsééé%aé’ﬁ&%‘éi g/c1 C4 al koxy (optionally substituted
R 01164 a’slkﬁr(oﬁu&ﬁtls) gebstRited®ith 102064 fﬁiokl‘ixb tatn@s), C1-C4 alkoxy

(optional |y substituted with 1, 2 or hal ogen

at
(dpsionalby substemtsdywittah @ o3 fluerinsraieraor Pih§11¥1| (opfionally subs)tlmted

“@%ﬁpgﬁﬁg%%%% %%ﬂq%zcﬂ?‘@)@{ﬁ{ \Aﬁé,ro&a aﬁﬂgceu 1l clgﬂ)table salt

tHakeoifs C1-C6 al kyl (optionally substltuted W|th1 or 3
fluorine atons), C3-C6 cycl oal kyl wherein one C C bond
within the cycloalkyl noiety is optionally substituted

y a erein Ar2 is a phenyl ring
lgptlghg?ﬁ§ su s?#?@{e ith 1 or 2 substituents each
i ndependent |y sel ected froR2 4.al kyl (optionally
substituted with 1,-122- 2 or ogen atons), Cl-C4
1, or 3 hal ogen
- CRal kyl
13Hr 3 fluorine atons),
uted with 1, or 3

atons), ‘hal o and hydroxy;
(optionally substituted
Cl- C4 al koxy (optionat
fluorine atons) or plenyl | (optionally substituted Wi th
1, or 3 fluorine ato and RS is Hor F, or a
pharmaceutically acceptybl e salt thereof.

(VD
wherein,
R1 is C1-C6 alkyl (optionally substituted with 1, 2 or 3 fluorine atoms) or C3-C6
cycloalkyl wherein one C-C bond within the cycloalkyl moiety is optionally substituted
by an O-C bond;
R2 is C1-C4 alkyl (optionally substituted with 1, 2 or 3 fluorine atoms), C1-C4 alkoxy
(optionally substituted with 1, 2 or 3 fluorine atoms) or phenyl (optionally substituted
with 1, 2 or 3 fluorine atoms); and R5 is H or F; or a pharmaceutically acceptable salt
thereof.

19. A compound of the formula



18. A compound of fornmula (VI) (VI) wherein, R is
Cl-C6 al kyl (optionally substituted with or 3 fluorine

w@et@s®)7202r C3- C6 cycl oal kyl wherein one C C bopcir/vs1ond/e32771
the cycloal kyl noiety is optionally substituted by an
O Cbond; R2is Cl-C4 alkyl (optionally substituted
wth 1, or 3 fluorine atoms)l,2 Cl-C4 al koxy (optionally
substituted with 1, or 3 fl uo?i ne atons) or phenyl
(optionally substituted wwth 1, or 3 fluorine atons);
and R5 is Hor F;, or a pharmaceutically acceptable
salt thereof. 19. A corrpoun&Hof the formul a-123- or a
pharmaceuti cal |y accept abl egcsal t«t hereof. 20. A
conpound of the fornmula or a pceutically
acceptable salt thereof. . Thg drochloride salt of a
conpound according to claim of clim. 22. A
phar maceuti cal conpositpon 6o {sing a conmpound as
clainmed in any one of {claifis ¥ t0)21, except when
dependent upon any one_of jclailys 3) to 32, or a
phar maceutically acceptBbl e salt™"thereof together with
a pharmaceutically acceﬁt abl e diluent, excipient or

Ler. A aimed in any one of

orél%g%rﬁ;aciu%céuﬁf&g)g%g%%qtvﬁgrrelggependent upon any one of
clains 30 to 32, for use in therapy. 24. A conpound as
claimed in any one of clainms 1 to 21, except when

20¢ e peh BEAPOURGSH thg{pramMi2 of clains 30 to 32, or a
pharmaceutical |y acceptabl ecgalt thereof for use as an
i nhi bitor of the reuptake o?) Aor epi nephri ne. - 124-

or a pharmaceutically acceptable salt thereof.
21.  The hydrochloride salt of a compound according to claim 20 or claim 21.

22. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 21, except when dependent upon any one of claims 30 to 32, or a
pharmaceutically acceptable salt thereof together with a pharmaceutically acceptable

diluent, excipient or carrier.

23. A compound as claimed in any one of claims 1 to 21, except when dependent

upon any one of claims 30 to 32, for use in therapy.

24. A compound as claimed in any one of claims 1 to 21, except when dependent
upon any one of claims 30 to 32, or a pharmaceutically acceptable salt thereof for use as

an inhibitor of the reuptake of norepinephrine.
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25. A conpound as clainmed in any one of clains 1 to
21, except when dependent upon any one of clains 30 to

W@ 2905047222 phar maceuti cal |y acceptabl e salt thepenisS$004/032771

treating disorders associated with norepi nephrine
dysfunction in manmmals. 26. The use of a conpound as
clainmed in any one of clainsj3sto 21, except when
dependent upon any one of clainms 30 to 32, or a
pharmaceutically acceptable salt thereof for the
manuf acture of a nedi canent for the treatnent of
disorders associ ated wi th norepi nephrine dysfunction

23 f nopl;e%lil oe}%lé as clifl&d &0%11%091% of 12k 1 k091 t&@eﬂt%%ﬁendent

rrnein I's conprising admnistering

ub@n anypéiid efitlaiing 30ae 82 drerphafmaceut 4l braccematdesalhtherdof dor treating
undasclalmedln ne of.clains 1 to 21,

dtS}@ asgpraied B ﬁ@éﬁrﬂmwgﬂﬁ gﬁ%f“%ﬁ@“d?%ﬂé 30 to 32,

or a pharmaceutically acceptable salt thereof. 28. A

met hod for treating disorders associated with

260r e(Thaaphof neordymidras iclagned m argnomelof cbaomp i it 2 hgexcept when

adm nistering to atient j.n need thereof, an
dépqnélglgtl ypen 9R¢ og?lglgmségﬂt&ﬁ}n gt ap Wﬂg’d’a l¥] a(équtag}?esalt thereof
fgl; thg In%lhﬂn%c%%é t@fazﬂwdl%élﬁ@ﬁtfom% Rred@REH 88 HsordeRhssotiated ¥ith

o 32, or a pharmaceutically acceptable
needpinephenedysfuRdion i maoeeds for the preparation of a
compound of forrmula (I) conprising the step of
deprotecting a conpound of the fornula (XIV) Rx "Ar R

Mz- WA Refda fbr ﬁ)?ﬁb‘irﬁng\/\‘ﬁ@ &Qipfak@ of eBfepifRPhfinéih mammals comprising
N-protecting group a all' other variables are as

admfinigtexdng tera patient in need thereof an effective amount of a compound as claimed

in any one of claims 1 to 21, except when dependent upon any one of claims 30 to 32, or

a pharmaceutically acceptable salt thereof.

28. A method for treating disorders associated with norepinephrine dysfunction in
mammals comprising administering to a patient in need thereof an effective amount of a
compound as claimed in any one of claims 1 to 21, except when dependent upon any one

of claims 30 to 32, or a pharmaceutically acceptable salt thereof.

29. A process for the preparation of a compound of formula (I) comprising the step of

deprotecting a compound of the formula (XIV)

Rx Ar,
R X
Rz o y
Rz R1
Rz N Rz
Rz | Rz
P

(X1V)
wherein P represents an N-protecting group and all other variables are as defined for
formula (I) in claim 1, to provide a compound of formula (I), optionally followed by the

step of forming a pharmaceutically acceptable salt.



formula (1) in claiml1, to provide a conmpound of
formula (1), optionally followed by the step of

wo 0050878 phar maceutical ly accept abl e sal t. - 12SFHUSN4/#82771
conpound of the formula (XIV) Rk Ar RRRy | X Rz- V
Rl Rz Rz P (XIV) wherein P represents an N-protecting
group and all other variablegsare as defined for
formula (1) inclaiml, or a salt thereof. 31. A
conpound of the formula (X ) P (XII1) wherein P
represents an N-protecting group and all other
vari ables are as defined for formula (1) in claiml,

r a ; npound of the formula
30?XI I‘?)%glln%)? ,Q:ﬁﬁ%go é%@lﬂreﬁP represents an

N-protecting group and all otheRx«ariAhles are as

defined for formula (1) in claim a salt

t hereof . - 126- 33. A conpolfi#& to any one of

clains 30 to 32, or a sgR¢ ere grein R is a

tetrahydro-2H pyran-4-yIRgro p.

N
Rz | Rz
P

XIV)
5  wherein P represents an N-protecting group and all other variables are as defined for

formula (I) in claim 1, or a salt thereof.

31. A compound of the formula (XIII)

0
0
[ j/u\m
\
P

10 (XIIT)

wherein P represents an N-protecting group and all other variables are as defined for

formula (I) in claim 1, or a salt thereof.

32. A compound of the formula (XIII)b

H 0O
Nea
N
l
P

(XIIb

wherein P represents an N-protecting group and all other variables are as defined for

15

formula (I) in claim 1, or a salt thereof.



34. A conpound according to any one of clains 30 to
33, or a salt thereof, wherein P is a benzyl group.
WO 2005/047272 PCT/US2004/032771

-126-

33. A compound according to any one of claims 30 to 32, or a salt thereof, wherein -

R1 is a tetrahydro-2H-pyran-4-yl group.

34. A compound according to any one of claims 30 to 33, or a salt thereof, wherein P

is a benzyl group.



