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WO 2005/047272 PCT/US2004/032771 MORPHOLINE DERIVATIVES
AS NOREPINEPHRINE REUPTAKE INHIBITORS This invention relates
wo nogekmuerpholine compounds, and to their use in selectivelyr/Gsphibiting 1
norepinephrine reuptake. Selective inhibition. of norepinephrine reuptake
is a relatively new mode of action for the treatment of affective disorders.
Norepinephrine appears to play an important role in the disturbances of
vegetative function associated with affective, anxiety and cognitive 10
disorders. Atomoxetine hydrochloride is a selective inhibitor of
norepinepMORISIPIBREE BRREVAITREES A® NGRERINEPHRIREENtion
deficit hyperactivity disorﬁ@%ﬂ%ﬁﬁ%ﬂ{g&g also a selective
norepinephrine reuptake MMipitor, or the treatment of
depression. W099/15177 discloses the use of reboxetine to treat ADHD

RIS WOOLIOL973 discloges the ysg of 8 Siteboxcine fo fegtinter i,
B N D04/ 01 8441 thsclose < Cartam morpholiné derivatives as -~

. irSeietty ecrdpilnitphsiot theptedrptake of norepinephrine. In a first aspect,

there is provided a compound of the formula CH3O F OH N~UO Hora
pharmaceutically acceptable salt thereof. In a second aspect, there is

shrvided the hydrechlaride salt of & samnoundiasdetingd.AReVe M & for the

third aspect, there is provided a pharmaceutical cor?h[i)éosition comprising a

UEEPEUR G RRCHER P IEEY A GPRISRERRRBRRRERAY Ble¥aptasarkar role 1n the
dhersaf.togethermith. apharmaseuticalyaceaptable diluentaexciriantor

carrier. In a fourth aspect, there is provided a.compound as defined

dipgBires- SHamRATRRERHRCRIRT et pERTE SR RHETERT T TOEREETY heryPake.

and is marketed for the treatment of atfention deficit hyperactivity disorder (ADED).
Reboxetine is also a selective norepinephrine rsuptake inhibitor, and is marketed for the
treatmeﬁt of depression. W(099/15177 discloses the use of reboxetine to treat ADHD and
WO01/01973 discloses the nse of 8,S-reboxetine to freat infer alia ADHD.

W02004/01 8441 discloses certain morpholine derivatives as selective inhibitors of the
reuptake of norepinephrine.

In a first aspect, there is provided a compound of the formula

G
O
' OH -
O
J
N
H

or a pharmaceutically acceptable salt thereof.

In a second aspect, there is provided the hydrochloride salt of a compound as
defined above.

In a third aspect, there is provided a pharmaceutical composition comprising a
compound as defined above, or a pharmaceutically acceptable salt thereof, together with
a pharmaceutically acceptable diluent, excipient or carrier.

in a fourth aspect. there is provided a compound as defined above, or a

pharmaceutically acceptable salt thereof, for use in therapy.



20

¥
L

la In a fifth aspect, there is provided the use of a compound as defined
above, or pharmaceutically acceptable salt thereof, for the manufacture of
a medicament for the treatment of ADHD, cognitive disorders, conduct
disorder, depression, oppositional defiant disorder, hot flashes or
vasomotor symptoms in mammals. In one embodiment, there is provided
a compound of formula (I) Rx Ar1 R1 HYX Rz Rz HRz 20 (I) wherein,
X'is OH, CI-C4 alkoxy, NH2 or NH(CI-C4 alkyl); Rxis H or C1-C4 alkyl,
Ry is H or C1-C4 alkyl; 25 each Rz group is independently H or C1-C4
alkyl, with the proviso that not more than 3 Rz groups may be C1-C4
alky*; WQ 2005/047272 PCT/US2004/032771 -2 Rl is CI-C6 alkyl
(optiOriaiy G Bitdbeiids Drovisles Hudgew hforaanunsr avigefined above, or

phasubstitiyeal selested fTomIE ok atkyithiad opti %é&'a(n%UQ%t%%Qlwmﬁv for the
or 3fuo§ @ oms), CI-C4 alkoxy (optionally substituted with 1, 2 or 3
t

refiisthe DCS0BB S CRIAMKES; CrrencalgjRidtongicrsgarion. oppositional

deFiBOIR(EIE RAIRYOERYGHER alkybland Audiony); C2-C6 alkeny!
(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 CI-C4 alkoxy and hydroxy) wherein one C-C
bond within the cycloalkyl m0|ety is optionally substituted by an O-C, S-C
Ippresmpedimeany bgre iy RO RS BB AL YiiSatited with 1, 2 or 3
halogen atoms and/or with 1 10 substiteent s lqcted from CI-C4 alkoxy
and hydroxy) wherein one C- C bond Wltﬁln

O
Rz—\i/ R

RZ7!\ RZ

(@
wherein,
X is QH, C1-C4 alkoxy, NH»y or NH(C1-C4 alkyl);
Rx1s H or C1-C4 alkyl;
Ry isH or C1-C4 alkyl;
each Rz group 1s 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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cycloalkyl moiety is optionally substituted by an O-C, S-C or C=C bond; or
CH2Ar2; 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

| WS didtuents (depending upon the number of availablg%ggfﬂ%%sﬁin

positions) each independently selected from CI-C4 alkyl 15 (optionally
substituted with 1, 2 or 3 halogen atoms), CI-C4 alkoxy (optionally
substituted with 1, 2 or 3 halogen atoms); CI-C4 alkylthio (optionally
substituted with 1, 2 or 3 halogen atoms), -CO-O(C1-C4 alkyl), cyano,

-NRR, ;CON alg ang hydroxy gnd/or with 1 substituent selected from

i GO TG BRSO TRn by SRRRESH e 5 or it

?Mﬁmmzﬂmﬁaﬂﬁfmm%ﬁ%uwﬁllﬁdﬁl Bptibsiillyen " Isi@asi i%ﬂﬁnﬁﬂ@?zﬁthhgﬁne
se s alggen, CJ-C4 a pti substituted with 1, 2 or

A o P el TR b Wi Sigpg). G208

hatdgetkeatpnis),EGhalioiysifitry, dygoeox@OePitd.CRIBRyDCONRRC1-C2 alkyl)

d ; is.i f] ClzC4,alkyl;
AR A O G R B MR Y e R >
thé féﬁiva@dnmikwﬂmwﬁ@tat_@dsﬁévél érmnuhbulbgtinAehsaidiatedth 1
%{@Qﬂﬁ'&ﬁ%ﬁie{%{eﬁ@%@ﬁ@ﬁ@@&éﬁ%ﬁ%ﬁ@ﬁxwﬁ@oﬁé%ét}ﬁn the

carbon_atoms. Thus the term "CI- des, for example, me

RFS ORISR 6 SROPI. B TS BR AR Ch S ) o e 507

WR1RHINHY LB REAISRIMSARL, -3 dp shaivsesanspasilicaiay the
terglﬁ%% I-C4 Ikoxlé" means a monovalent unsubstituted saturated

SR A ECI R et A O LAY HET A BSAHR Mo PP bin the
oaytionikgtonesctinieasbtioihiypaintialied bstin T y-a eh@enshiadicati; Ar2; and
Thus the term "C1-C4 alkoxy" includes, for example, methoxy, ethoxy, _
OIS ISBP FEEB AP BIERRY, SHREBIRg SacnherSxpembrredistateyyl ring
lBddiCopReBRAS BEEUIGANARTRATRMNIGR T, G/ KYHINRBRAR Fending upon the
mon valp?t ui%} bs’gﬁuted .saturated straight-chain or branched-chain
FRBES A R SRSV 8R40 5T RARRRRH ALEPIER OB A 2L
Slalpsidtiyrstysttchischieitt § Pachcalalbges shedor o1 ChGrloxy (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, benzy! 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 SO»R; 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 exarnple, methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-buty! and tert-butyl.
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10 alkylthio" includes, for example, methylthio, ethylthio, n-propylthio,
isopropylthio, n- butylthio, isobutylthio, sec-butylthio and tert-butylthio. In

&Bez%g&e]%zspecification the term "C3-C6 cycloalkyl" means %

unsubstitutéd saturated cyclic hydrocarbon radical having frgm{%?%%é/ﬂggﬂ

carbon atoms. Thus 15 the term "C3-C6 cycloalkyl" includes, for example,
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. In the present
specification the term "C4-C7 cycloalkylalkyl" means a monovalent
unsubstituted saturated cyclic hydrocarbon radical having from 3 to 6

Iﬁacﬁe%?eééﬁmge%ﬁiﬁ%&g&e 1B2PRLOL SHRSYAHRAIDA ZANAIRRMt unsubstituted

unsubstituted saturated straight-chain or branched-chain hydrocarbon

b
seaprRal 1sEpiakt sbrimst Prsaber-chein Myfosarhonandieelbering figpaikia 4 carbon

Il IR [Pl AXEAPHIR o E¥SIRRHAANBS thill SN0 HARWEEN Mhus the term “C1-C4
cyclobutylmethyl, cyclopentylmethyl and cyclohexylmethyl. 25 In the

TE NSt AT SR PER S RS LS Y Bt SRR X BAFRPIRATY tRePUtoxy.

isysiealisytcatietysismpiianalis substituted by an O-C, S-C or C=C bond"
means that either (i) any two adjacent carbon atoms within a cycloalkyl
ring maybe linked by a double bond rather than a single bond (with the

Inubelpeesshteestifivetits the eac CAriHphtrthib2 mgane duset eaieat dinghygtituted
that (i) one. of any two adjace ithin a. cygloalkyl 30 ri nd
P e e T
A OsAo0EDRT pRTCI{ B 0LEEeT 7 dival @y SrrgsteslofImentps term “C1-C4
yahi I "y uncli S -
%83&-106 cy%%%g l%gy’l ﬁc%%%@%r example? %@%ﬁ%@fgﬁ%ﬁgﬁﬁ rélal S’SH

v asduyBhimrs phrdehiored (el EBisiunction with the term 5

C4-C7 cycloalkylalkyl include, for example: ~O and In the present
specification the term "C2-C6 alken}%éjmeans a_ monovalent unsubstituted

Tr{es RIPSFBHSBRUREER S 5PBranehetce AR i d FB R B PREYalfMaving

drRons o tehearhiDeyalio MEdana:Con RN RivRASEONE G3 M ONRA BRs. Thus
tﬂg ltja?*lrel p(??-%tﬁl@%fo&ﬂ%ltegxgmggs, for example, cyclopropyl, cyclobutyl, cyclopentyl

and cyclohexyl.

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
cycloalky!l” includes, for example, cyclopropylmethyl, cyclopropylethyl,
cyclobutylmethyl, cyclopentyhmethyl and cyclohexyimethyl.

In the present specification the phrase “wherein one C-C bond within the cycloalkyi‘
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 bénd
rather than a single bond (with the number of substituents on each carbon atom being
reduced accordingly), |or 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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C4 alkenyl" includes, for example, ethenyl, propenyl, 2-methyl-2-propenyl
and butenyl. In the present specification the term "C3-C6 cycloalkoxy"
Wrg%g&soa,]gj]onovalent unsubstituted saturated cyclic hydroc%@onsragi 0%|2771
havmé 8% 3 to 6 carbon atoms in the 15 ring linked to the p st
substitution by a divalent O radical. Thus the term "C3-C6 cycloalkoxyl"
includes, for example, cyclopropoxy. In the present specification the term
"Cl -C4 alkylsulfonyl" means a monovalent unsubstituted saturated
straight-chain or branched-chain hydrocarbon radical having from 20 1 to
Eh s iemslinkardo. e RginkiobarRs IR & dMBIBRESTRith the term

radical. Thus the term "CI-C4 alkylsulfonyl" includes, for example,

Gheehyrxcinahpl melwde pfais@irgdecification terms similar to the above

definitions specifying di nt numbers of C atoms,take an analogous

meaning. Specifically,/'C 1-€6 alyl mMeags a 25 nt

unsubstituted saturatey straight-chaik or ragghed-chiin flydrocarbon

radical having from 1 to 6 carbon atoms. Thus the term "CI-C6 alky!"
BRRRIaNSs gdafgencahpisedbpauingbthataneompbisas i sulsath the term

“Cl-C4 alkyl: but also includes, for example, n- pentyl, 3-methyl-butyl,
%E‘&gmqéyﬁkﬁ%ﬁé?ﬁ?ﬁ%u@fef - E'ethyl-propyl, n-hexyl, 4 WO
2005/047272 PCT/US 032771, -5 methyl-pentyl and 3-tethyl-pentyl.
Specifically, mg;'ggan a-motfoval@nt unsubstifrted saturated
hydrocarbon radical having’' 1 or 2 carb omg,Jhus th "CI-C2

alkyl" represents a subset of 6ompounds within the term "CI-C4'aIkyI" and
includes methyl and ethyl. 5 In the present specification the term "halo" or

alopREegREF Fatfoh BE @i MO PiaseRt spREIfCAHRAIMALR hsubstituted

"phenoxy” means a monqvalent unsubstituted phenyl radical linked to the

Rt B Ehahay o Brarbat ehaREfreerPom el AT eg dee AdY
dhrede unh- arehesaciciclaatWingroneaadbamaitnprmbeiedTaomhatem “Cl-

ing.inclugding, one gr more leter atoms each inde nﬁ tly sele 51% rom
R S o S oot e T SRea s E
in the ring. More preferably there are not more than two heteroatoms in
Ig)lt.ﬁ‘rla Iz?retgle%{ g‘p%b%c?a{go%rgig {83 cs cycloalkoxy” means a monovalent
unsubstituted saturated cyclic hydrocarbon radical having from 3 to 6 carbon atoms in the

ring linked to the point of substitution by a divaient 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 sef of
compounds that encompasses the subset “C1-C4 alkyl” but also includes, for example, n-

ventyl, 3-methyl-butyl, Z-methyl-butyl, 1-methyl-butyl, 2,2-dimethyl-propyl, n-hexyl, 4-
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15 there is not more than one heteroatom in total in the ring. The term
includes, for example, the groups thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl, thiophenyl, furanyl, pyrrolyl, imidazolyl, triazolyl, oxadiazolyl

A IR ﬁ'ﬁolyl. "Thiazolyl" as used herein includes 2-thiaz<ﬁ§i¥”ﬂ§ﬁ?ﬂ§ 7

and 5-thiazolyl. 20 "Isothiazolyl" as used herein includes 3-isothiazolyl,
4-isothiazolyl, and 5-isothiazolyl. "Oxagg_lyl" as used herein includes
2-oxazolyl, 4-oxazolyl and 5-oxazolyl. "Tsoxazolyl" as used herein
includes 3-isoxazolyl, 4-isoxazolyl, and 5-isoxazolyl. "Thiophenyl" as used

ini thi | -thiophenyl...'Euranyl’,.as used herein
B o BT e aratent
usyRoiHtad seBynyefdhyiropminaatiah baydee herainzrboin dtes:2- Thideielyrm
apd_Aimidaz Ny . 1&1&% in -!'?'&! -triazqlyl, 4-triazol
a% g%%ly?%gsgﬁgg%ﬁgs usedgﬁlé@ein |ncl1£3§§stl - gﬁ'g "éd' 2 ﬁzmﬁ
sueludes psdiaslyod- and 5-(1,2,4- oxadiazolyl), 3-(1,2,5-oxadiazolyl),
2-(1,3,4-oxadiazolyl). WO 2005/047272 PCT2S2004/032771 -6
"Thiadiazolyl" as used herein includes 4- and 5-(1,2,3-thiadiazolyl), 3- and
%E(é%?ﬁ@sﬁ%%ﬁa‘”z‘cﬁ?ﬁ}%&%@ﬁhi%%%%z‘&ﬂyi}?@%ii}é? mamadiaEbIA) ol the

present specification the term "6-membered heteroaryl ring" means a
%;Hl%mr%eg% 5ar n]éaltic}gn inclu ing’é)}]e or more heteroatoms each
indepandentiy saietagrs OPATRPE PREFSS I IR A Rehstipeed phenyl
thdisthlikedatetfizapomsdhsidisttinitachsingiitase: Pratesably there are not

more than two heteroatoms in total in the ring. More preferably there is
not more than one heteroatom in total in the ring. The term includes, for

&x i preset sngedfipatipytias/torpy r‘lﬁraidgﬂt;llmwdzl‘in;drqaygﬂdlazgiyh et tripmieibered
" M n . . _ H _ - n 4 _ r . ]
rRrEdls 3% mgb%@_ ingludes Zapyrd %@ﬁ% %é%? I ‘?gn%xeé%% from N, O

"Pyrimidyl"as used herein includes 2-pyrimi m 31}

eytimietarablyihersane ael tnsae thendhvan brides@my ratatsl iartte ring. More

g%ﬁ?ﬂﬁf@)ﬁ@@&i Bﬁ(ér@ﬁéﬁﬁ% *h%f@ﬂ&{ﬂﬁl%‘??n?ﬁ]%@ﬂ@%ﬂ? I 191‘8% regerably
g ridazinyl. 15 "Triazinyl" as used herein includes 2-(1,3,5- rlazmyB, -
é’g ﬁ%la %in@fg_%ﬂmpgﬁfpgpm Iz total in the ring. The term includes, for example,

the groups thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, thiophenyl, furanyl, pyrrolyl,
imidazolyl, triazolyl, oxadiazolyl and thiadiazolyl.

“Thiazoly!l” 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-thiopheny! 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.

“Triazoly!” as used herein includes I-triazolyl, 4-triazolyl and 5-triazolyl.

“Oxadiazolyl” as used herein includes 4- and 5-(1 »2,3~0xadiazolyl), 3- and 5-(1,2,4-
oxadiazolyl), 3-(1,2,5-oxadiazolyl), 2-(1.3,4-oxadiazolyl).
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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 ¥yh|ch Arl links to the rest of the compound of 20 form %95}&32771

WO 260

préesen specmcatlon the term "N-protecting group” means a unc fonal
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 25 N atom is also
bonded to an H atom and except where such conditions are specifically

PRSI reepxsem%l TG g&wggae ﬁ Eg'ae%gg i NiP Otecg mﬁe_

T%loup will depend upon t e subsequent reaction con

Eiihg dlotphindipvelylsRodtibhdivadineokibwn 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 30

Inelickrrosu: ki RIQioatine Gl BSHargan Keb%}’&ﬁk}@ﬂﬁ% eado@ W bered
Gree and, WO 2005/047272 PCT/USZOO4/0327 eter G.M. Wuts

1&5’& Bauias fre NEy BricredeTssadioadspandersiestet from N, O
N@Oﬁ'@fﬂn@bfﬂms ﬂﬂ@hnieimebmﬁaﬁ@eﬁﬂi&%féﬁi&xﬁ HRRAGEHIRAY. More

is, for th ethyl, 9fJuorenyImethyI (Fmoc),
g I?}i@roe ﬁ)r/lio %.Imo ?@I{ngi‘}vne ﬁ%ﬁ%?écﬁsn}f‘ &G B uRg @B%?)Pﬁﬂfﬁ}'&bly
%@)n@emsﬂ @bz}mﬂmmmwmmﬂ&wﬂé ’Hﬁ&l%ﬁﬁﬁb?fdﬁﬁgfhor exlample
exam nzyl or pheny
tglkylamlne prote\g?rr%‘?l E’g%zfﬁ’yl r?é'%m rTaor ex le, methyl,

t-butyl, allyl, [2- (trlmethyIS|IyI))ethoxy]methyI benzyl 4-methoxybenzyl,

&;4-dimethoxybenzyl, diphenylmethyl or triphenylmethyl (trityl); and
?&ﬁgégrﬁﬁj@?ﬁéﬁéﬂhﬁ Hﬁlﬁﬁz TSR b P aRdRErIsidk example,

mﬁrﬁm e W|th fr. 510
substltllijygn?sg gg%%?%ifg%@n ectlle Tro%e%%@ﬁt‘}mgﬁ&y

“&hyekmind” b ssnﬂéemsta:nﬂeéemeplsemh?mﬁamdﬁj@m;@m ployed mean that
gﬁ% tecting o s which are stable under strongly basic conditions
W é‘% hersigresbie ﬁ@@éﬁﬁﬁ&%ﬁwm%ﬁhomewlhc

ERBEID) ARaPREAIMRIBIRN9Y Bamples of such pref érle%ereln ingiay) and 4-

protectln g_‘oups include alkylaminé protecting gfoups
%1 agiylhthyl, t-butyl, allyl, [2-(trimethylsilyl))ethoxy]methyl,
benzyl 4-methoxybenzyl, 2,4-
In the present specification the term “ortho” refers to a position on the Arl aromatic Ting

which is adjacent to the position from which Arl links to the rest of the compound of
formuia (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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dimethoxybenzyl, diphenylmethyl or triphenylmethyl (trityl). Benzyl is an
especially preferred N-protecting group. In a preferred embodiment of the

resent invention, X is OH, CI-C4 alkoxy, or NH2. 20 More pref ‘1{

“lpg S8 RA2. Most preferably X is OR In a preferred embogiérr%fe%n%%g X{H‘g'e(ZWI
present invention, Rx is H or methyl. Most preferably Rxis H. 25 1In a
preferred embodiment of the present inyention, Ry is H or methyl. Most
preferably Ry is H. In a preferred embodiment of the present invention,
each Rz group is independently H or methyl, with the proviso that not

e GOEN BB, BIRVPSIE5Y. b@ﬂmﬁaxlmsglf&i&@%’,gépﬁ&4?ﬁ%‘¥? B Stles of
WO 2t005/047272 PCT/US2004/032771 In a preferre embodlmenﬁ%?%e
rESERT IMvanig RAYSCRERmAGMIUSHoRa PRSI Rk WitkereieRy 18, for

Y
et e Y e S A

ituted wi or rine atoms), CI-C4 alkoxy
Tt R0 ot B il RSkt b mkexyben
w@m' atkide pifungting gymupe-CT0 a i?@é&aﬁlﬂ% f@&@ng)ga;tg;z,ztragﬂy})ﬁgm

. . Rlis CI-G6 alkyl (optionally substituted with 1,

B Pt SR A el R PHEPR ey, bty
@Fﬁyiﬁ'ﬁw@ﬁﬁéﬁé{iﬁl@mﬁﬁmﬁmmﬁeﬁm,CﬂfmaiinE}fhllﬁnm&t))zgydﬁ%etﬁﬂﬁybenzyi,

Rﬂi,flg i GO tion substituted with 1,
azmo ré:%Bg halgggéﬁratomﬁml\%gtr%l @%bﬁ%@%ﬁ%@ gﬁ?fﬁc(%rﬁiﬁ?éw —S02-Rp
WhESH edSwith ke @mﬁmétphwylmamptésﬁsﬁpee&imm from 1 to 5
ddesviitiostferdR linathindbis | i N iso-propyl
IS -butg/l n-butyl, 5?3’3_”#&%%%?)?%%%%%2%?&%%%0%E%%yﬁ]néjm%?c}(Insome
preferre e“’rﬁ“ﬁ?éya%éﬁ%%lﬂ% PrElRRdimmeRibAL Ripredimsetienythich are

septionsity ssubslitbieit witiiitioRsQmd/bRip gen : .
i CHRLRES) o 2 BUEIE Rl e

' f the present inventjon, R1 is
agugguuftﬁl%%;}é&?&_rﬁ %?fﬁa%’beéﬁﬂé’ﬁ?@%%@?wﬁf ef srelnverfenedtied
P oo B @ e
E¥ ¢ iS¢ substitute an O-C, S-C or C=C bond.
I\_/Iorgeprefé%%@?k'?ig%@%}%&wg#@f{yﬁm&hﬂ] benzyl, 4-methoxybenzyl, 2,4-
dimethoxybenzyl, diphenyimethyl or triphenyimethyl (trityl). Benzyl is an especially

preferred N-protecting group.

In a preferred embodiment of the present Invention, X is OH, C1-C4 alkoxy, or NHj.
More preferably, X is OH or NH». Most preferably X is OH.

In a preferred embodiment of the present mvention, 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
Ry is H.

In a preferred embodiment of the present invention, cach 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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20 (optionally substituted with 1, 2 or 3 halogen atoms and/or with |
substituent selected from CI-C4 alkoxy and hydroxy) wherein one C-C
bond within.the cycloalkyl moiety is optionally substituted b
%%%‘%?SIM‘g%gzpreferably, R1 is C3-C6 cycloalkyl wherein one ?%%2%3’ 032771
within the cycloalkyl moiety is optionally substituted by an O-C bond.
Examples of specific identities for RI wi(t]gin this embodiment include
cyclopropyl, 25 cyclopentyl and tetrahydtfopyranyl (in particular
tetrahydro 2H -pyran-4-yl). In a preferred embodiment of the present

R, S PR e o P el L i

rsyumw)admmzelpmmmgqg@nm@&@ﬁi@afaﬂueykuﬁxmmmmmﬁm -C4
lud |

o B A SRS AT PP ey s

SHisBEteG MG the g Sentiteantion, FA-CCaB ks AlkyC fogiivisalfpnyl,

asiiuied it Jo2 b aieenaioms 5129{%%% wsﬁfasﬁgr%%m BIEIR 1 is

from CI-C4 akox and hydroxy) whereln one C-C

&h@ém&iﬁymtynglwf%%ﬁ Btk @ e 3dudveprcrians gnd/omwith 1 substituent

ResdeiabhbR IS G868y padndiP RinAlL P $tituted Witk he 2:853), fyavo
ﬁgg)lgxé} ato s and/or Wlth 1 substituent selected from CI -C4 alkoxy and

e&%&f?fah%&—?d%h.E?w&‘?}é@mﬁiér&v@@ém&e@ or 3
bmlage@a@mepmw@peemiﬁwmaﬁt IS 1E01 CyptRaly WINeIRIR0RRHE 12 or 3

ndW|t |n alk moi suhstit n 0-C bond. An
example of & asi%é{c e&éy t?ﬁ/e?gﬁglﬁ% fﬂﬁ’? ﬁérﬁ‘/ﬁ ppabodiment include
terdiy)crbyyramyirGipyhasticduie tethatiyl] A3 23-upfiuaroge)] 4 i 4A4-1riflucrobutyl.

preferred embodiment of the present invention, Rl is C4-C7 cycloalkylalkyl
(optionally substituted with 1, 2 or 3 halogen atoms and/or with |
Jusefened erobedanéms vl the pressaikioxpiva. Bt ie G- Gh ellanyd (epioally

handiitin e Cydpatidmgiabyis,optionally substituted by an O-C, S-C

or C=C bond. 15 In a prefefred embodlment of the present invention, Rl is
C4-C7 cycloalkylalkyl (optionally substituted with 1, 2 or 3 halogen atoms

and/prevdiftd SHRAIHGN L IARGRAMAM SkiGH, RIKRYR0E BYIEIW: (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
substituied with 1, 2 or 3 halogen atoms and/or with 1 substituent selecied from C1-C4
alkoxy and hydroxy). More preferably, R1 is C3-C6 cycloalkyl. Examples of specific
identities for R within this embodiment include cyclopropyl and cyclopentyl.
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20 In a preferred embodiment of the present invention, Rl is C4-C7
cycloalkylalkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or
with 1 substituent selected from CI-C4 alkoxy and hydroxy) wherein o

e
WO-EBBEHE Fithin the cycloalkyl moiety is substituted by an d’gﬂg %rfg 27

C=C bond. 25 In a preferred embodiment of the present invention, RI is
CH2Ar2 wherein Ar2 is as defined abgve. More preferably, Rl is CH2Ar2
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

TReIBRIRG I G dirdeAliof dRntienalrauhs iR d \With b 20k R31Q8E Ronanty

atoms), CI-C4 alkoxy (optionally substituted with 1, 2 or 3 halogen atoms),
sehistipiesd Wik throopHigiaany YamsRRtAT With 1 spbstimesniesicdifam)C1-C4
allaloyanm Ryaroxy-wiosm Rreferab bord MR ZA R Y 11518 BGMted
ring optionally substituted in the WO 2005/047272 PCT/US2004/032771
D3 et R Erb PR BEFETAY bdhte b Mo rerakerhiny sty
sCHIRAIRIWhEr )12 Ar 2 lislGepherihsinglaptianalsenistismed wiibdl s C1-C4
ubstituents, each independently, selected.from CI-C4 alkyl (optionally .
DR A P A i B G PRI BB pabetcted
byudnstitdtddndi thidred o dbdyo §an safi3rds) chieloakkyd wileraxyore) Gud Plagi wvithin
ific identities, ithin this ' t include phenylmethyl .
B R e & SRk B o
Raveithiorihis g ediheniys fefpby®yomsl thepatisnddrhietrahydrgt 2idgrveach-vl).
of which is substituted in the ortho position with a 10 substituent selected
from CI-C4-alkyl (optionally substituted with 1, 2 or 3 halogen atoms),
l@ﬁef&fﬁfk%ﬁ(ﬁbﬁé@ﬁw tﬁ@g:w@a iwrgntion Bl asfatogd s mieaisylatnt 4

afiadhio (@nuanally SubItnRe Wil dbn2 83 RIS A8 stituent selected
-CO-O(CI-C4 alkyl), cyano, -NRR, -CONRR, halo, hydroxy, pyridyl, o
FERTR SHa R 2SR PRI ORISRy, CeGdrPRd W i lapksianeiaty is

osteptny allystifiges Wystiwead, Gvese-(ngdg present) 15 with 1, 2 or 3
substituents each independently selected from halogen, CI-C4 alkyl
(optionally substituted with 1, 2 or 3 halogen atoms), CI-C4 alkoxy

Ifoppicriaityd substifnted wfithelpr2sent3halagen RiaeS)-Carbeotyaliialikyt

[ -NRR;. 5 CON SOZNRR and SO2R; an ch_of whic
(:«:}gﬁ% g%% %ﬁ%%tggthmo%g&%ﬁﬁ %Oﬁ%ogen 'a\tltoms anglor w:% ﬁS&&%ﬂ?ﬂ? selecte
from C1-C4 alkoxy and hydroxy). :

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, $-C or C=C bond.

In a preferred embodiment of the present invention, R1 is CHyAr2 wherein Ar2 is as
defined above. More preferably, R1 is CHpAr2 wherein A2 is a phenyl ring or a pyridyl

(preferably 2-pyridyl) ring each of which may be substituted with 1, 2 or 3 substituents
gach 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 CHoAr2 wherein Ar2 is a phenyl ring optionally substituted i the
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optionally further substituted with | or 2 substituents each independently
selected from 20 CI-C4 alkyl (optionally substituted with 1, 2 or 3 halogen

atoms), CI-C4 alkoxy (optionally substituted with 1, 2 or 3 h

alogen
Wé?c}ﬁ?éj?ﬁjé4 alkylthio (optionally substituted with 1, 2 or 33%?8&@?\04!932771
atoms), -CO-O(CI-C4 alkyl), cyano, -NRR, -CONRR, halo and hydroxy.
More preferably, Arlis a phenyl ring of & pyridyl (preferably 2- pyridyl) ring
each of which is substituted and optionally further substituted in the
manner 25 described in the preceding sentence. More preferably, Arl is a

ofiRP REIBLE fRke i, Bf Bt VIS DRI NI, A0

PCT/US2004/032771 -11 ATis N or CR6 (p y CR6):;
isedkpHetop triorgathytionbEjitutedimita it drod 2halbgizneato nash, iGdeshadkseey

el O TS A, .
aksprinlypp ol hemwisthiedyw tdpticher |y kalbstinatsdnwithaly 2ndm8droxy. Examples
oBYRRiitiie R ARG HRGaPE RIS 1 nlRsted { rﬁ@d&%‘?@@&@‘l ﬁl@@-

, or Cl -C4 alkox

(optionally substituted with 1, 2 or 3 halogen atoms

fovraigsiEEdREd 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),

htﬁﬁa?%{ﬁ?&%maﬂyf SRmrsEdnRR PN AN dSfbgRY] BRFASR TIoee
neikphio ﬁetamn@d' 1I>%ﬁ;sg;batiw)wdvmﬁh %,slﬁﬁs‘atafea ﬁﬂn@gbl ?ﬁ;@tgmﬁ)mt;wmp;bl
roxy, and R6 (if present) is H or halo (prefera ...More preferably,
O SR R 5 B ety URRIGHALK 1o R Y £ akgloen
attapsio ASHE S abstity (egtivithl 1y, sBtatiBiftdovide BB Halogeh atkaxy, C1-C4
j ly,: i ith 1 r.3 flyqrine atoms 0
R St o £ 2 R R AR oty
cyang,oNRERang GOSREHhdp Hatdravtnreyvtieyr ievphiny A disnalgbengy binti@henoxy,
C ' ' 6! IS, &G (ontiopally substituted
A B R o
wikly L eGSR srbriadspeirmtivAnjestassramdaninien C2-64 3lkyl
(optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy (optionally
substituted with 1, 2 or 3 halogen atoms), carboxy, nitro, hvdroxy, cyano, -NRR, -

CONRR, SOoNRR and SO9R; and each of which is (in addition to ortho substitution)

optionelly 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 atkyl), 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):

wherein,
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“@8ﬂ?8-{%‘jﬁl717enyl, 2-methoxy-5- fluoro-phenyl, 2-chloro-6-fluoké”

fluorine atoms); R3is 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 20 phenyl, 2-phenyl-phenyl, 2-(3-fluoro-phen I%}r%]en I

e
2-phenyl-5-fluoro-phenyl. 1t 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 25 not specify
the stereochemistry at one or more chiral centres, it encompasses all

possihle steregisomers a Il possihle mixtures of stereoisomers.
R R B AR e R P R o PP 12 or 3
shetegisamearssC aaakofitipineily sbsentkbdrattenteis. SR.bes ,atloms.), Cl-
C s defined,by formula (I ve inglude each of the individua )
o G R WA S 8s Pl el b s, i
Rilophenyk piop Rytinala(e)bsRited RIIRE® R13 RbWmBesRaciRaddpBizdently
- t . Y. RzR1. Rz ~Rz Rz~
R T SR e A e woms)
seslebishrkexaepHinaliosisiresf Wit béheembidegdnaiaie)poeskatoxy
iQM&%W@Q&%@Q@%‘B?@J@%ﬁ@ﬁ%&ﬂ%ﬁﬂ%ﬁ‘}%rﬁﬁ%é ﬁ?ﬁﬁ is H. C1-C4
diastereomerically pure compounds of formula’l. As used herein the term

-afrhipntienallysibsrarted it b A0chbrnemaiensicEdChtikesy (prtinpally
thabs8R¥ed with 1, 2 or 3 halogen atoms), C1-C4 alkylthio (optionally substituted with 1,

2 or 3 halogen atoms), halo or hydroxy; and R6 (if present) is H or halo (preferably H).
More prefer;bly, Arl is a group of the formula (a) wherein, A is CR6; 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), halo 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 or halo. More
preferably, Arl is a group of the formula (a) wherein, A is CR6; 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); R3is H; R4isH; RSisHor F; and R6 is H. Examples of specific
identities for A1l include 2-methoxy-phenyl, 2-sthoxy-phenyl, 2-triflucromethoxy-
phenyl, 2-phenyl-phenyl, 2~(3-fluoro-phenyl)-phenyl, 2-chloro-phenyl, 2-methoxy-5-
fluore-phenyl, 2-chloro-6-fluoro-phenyl and 2-phenyl-5-fluoro-phenyl.

1t 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 lmited to,
racemic mixtures), which may result from sterecisomerism at each of the one or more

chiral centers.

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

stereoisomers



preferably greater than 95%, more preferably greater than 99%. As used
herein the term "diastereomerically pure" refers to a diastereomeric
excess which is greater than 90%, preferably greater than 95%, more -
Yheferalif Greater than 99%. 10 In a preferred embodlment%qﬁégf:}}{?é‘@éﬁ¥71
invention, there is provided a compound of formula (Il) Rx Art Rz Ry X
Rz Rl Rz Rz Rz HRz (I11) 15 wherein, X, Rx, Ry, Rz, Rl and Arl are as
defined for formula (I) above; or a phaﬂr%‘aceutically acceptable salt
thereof Preferably said compound of formula (ll) is both enantiomerically
pure and diastereomerically pure. WO 2005/047272
PCT/US20041032771 -13 rred embodm@ﬁ\e&h’é present
invention, there is prpvided eRyop¥und ofsformula (Y AXX R1 N H
() 5 wherein, X rl efin ve; or a
pharmaceutically acceEtabIe salt thereof. In a preferned embodiment of
the present inven o%ided a8 ﬁﬁ”nula (1)
wherein 10 X is. O Rz

Tz

and all possible mixtures thereof. While all sterecisomers and mixtures thereof, are
contemplated by the present invention, preferred embodiments include enantiomerically
5 and diastereomerically pure compounds of formula I. As used herein the term

“enantiomerically pure” refers to an enantiomeric excess which is greater than 90%,
preferably greater than 95%, more preferably greater than 99%. As used herein the term
“‘diastereomerically pure” refers to a diastercomeric excess which is greater than 90%,
preferably greater than 95%, more preferably greater than 99%.

10
In a preferred embodiment of the present invention, there is provided a compound of
formula (IT)

(1)
15 wherein, X, Rx, Ry, Rz, R1 and Arl are as defined for formula (I) above; ora
pharmaceutically acceptable salt thereof. Preferably said compound of formula (IT) is both

enantiomerically pure and diastereomerically pure.



Rl is CI-C6 alkyl (optionally substituted with 1, 2 or 3 halogen atoms
and/or with 1 substituent selected from CI-C4 alkylthio (optionally
substituted with 1, 2 or 3 fluorine atoms), CI-C4 alkoxy (opti %}g
SPERUtE with 1, 2 or 3 fluorine atoms), C3-C6 cycloalkoxy‘,{@ -&%4}'932771
alkylsulfonyl, cyano, -CO-O(CI-C2 alkyl), -0-CO-(C1-C2 alkyl) 15 and
hydroxy); C3-C6 cycloalkyl (optionally substituted with 1, 2 or 3 halogen
atoms and/or with 1 substituent selected from CI-C4 allcoxy and hydroxy)
wherein one C-C bond within the cycloalkyl moiety is optionally
ubstituted,by an O-C, S-C or C=C bond;. or CH2Ar2 wherein Art is a
R TIRG CP R O P ARyRH TR et S oS D B of
Bates@tf&d with 1, 2 or 3 substituents each independently selected from
20 CI-C4 alkyl (optionally substituted with 1, [Or 3 halogen atoms), CI-C4
alkoxy (optionally substituted with 1, 2 or3 halogen atoms), CI-C4
alkylthio (optionally substituted with 1, 2 g¢&halogen atoms), halo and
hydroxy; and Arl is a phenyl ring@r a§<or 6gnembered heteroaryl ring;

<

each of which is substituted in the ortho position with a substituent
selected from CI-C4 alkyl (optionalfy-Substituted 25 with 1, 2 or 3 halogen
atoms), CI-C4 alkoxy (optionally sustituted with 1, 2 or 3 halogen
atoms), C1-C4 alkylthio (optionally sufstituted with 1, 2 or 3 halogen
atoms), - CO-O(C1-C4 alkyl), cyano, “NRR, -CONRR, halo, hydroxy,
wheidid, i&dhedy A ea g, dAD 005 OATR1AA 1P E5bAd SRO0HIHARRF AR ety

&%gi%?en&ﬁ)%ﬁ%\%’ each of which ortho substituents is optionally

ring-substitute ere a ring is present) with 1, 2 or 3 substituents each
independently selected from halogen, C1-C4 alkyl (optionally substituted

wi%kf&@d%a%m&@m@pﬁé&éﬁ%ﬁmmﬁe@%ﬁ&@ﬁ%@%&%ﬂma

2 or 3 halogen atoms), carboxy, nitro, hydroxy, cyano, 5 NRR, NRR,
Syl EIRNESE®R: and each of which is (in addition to ortho
subsitgionpgptionally further substituted with 1 or 2 substituents each
independently selected from CI-C4 alkyl (optionally substituted with 1, 2

Bi 3 kdidgerlgberowilis subikosyd Bition Algrsubdtsseetonthand powdh 1
HAlagRaAleR d FomAcaeAthie iaR QA SHPSIHMRRW N 12253 fluorine
halogen atoms), -CO-O(C1-C4 alkyl), cyano, -NRR, -CONRR, 10 halo

Ay ok BF e pReRHRely FeRM RS At RErsae HPmprTarR
srobantsrent ofthe Rieseri-iny eptier) - e s rovided) a coomund ofatkyl)
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, 8-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 substitated 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), -

CO-O(C1-C4 alkyl), cyano, -NRR, -CONRR, halo, hydroxy, pyridyl, thiophenyi, phenyl,
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formula (IV) R3 R2R4 AR5 X R1 CpH 15 (IV) wherein, X is OH or
NH2; Rl is CI-C6 alkyl (optionally substituted with 1, 2 or 3 halogen atoms
and/or with 1 substituent selected from C1-C4 alkoxy (optio
QipEaited with 1, 2 or 3 fluorine 20 atoms), cyano, and hyél%%’)s;z&ﬂé@gm
cycloalkyl (optionally substituted with 1, 2 or 3 halogen atoms and/or with |
substituent selected from C 1-C4 alkozﬁl and hydroxy) wherein one C-C
bond within the cycloalkyl moiety is optionally substituted by an O-C

bond; or CH2Ar2 wherein Ar2 is a phenyl ring optionally substituted with 1,

P P R D05 s S hoelihedstipety
e halng trpraems with-C4 sikdxybiittonia kyclubdtpetatintlitsd e @edrRom

, \ . 1 2
e el B B Y Bl o Pt oy

Crtonginusidadmidubstian dalpgen 2ipEB c 8 briipgafratyds)x G le@Ho, -
RikRxy(ontianay LI OME) dn QBRGNS e f6breno

alkylthio (optionally substitutedwith 1, 2 or 3 halogen atoms), halo,

ByatisRyiopyeRtjanahiciskibes subbtmydd optioh ey subsiitten suith ibdgbendntly
i 1GH), i r logen,,Cl-C4 alkyl

e R S O F 97 i il 104

i anyicnabistvhedviot With br2dna lrjegeatsnnsy).of phérdsyih® (optionally

geﬁmglagﬁgpﬁ,twﬁﬂ Widkdn 29608 Neleas MRS KR4I LEINRR,
lllsaio ’and_hydroxy; or a pharmaceutically acceptable salt thereof.

=

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

R3
R2 Pz I R4
>
A~ R5
X
O
[ R1
N
M
Iv)
wherein,
X is OH or NHp;

R1is C1-Cé6 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 CHpAr2 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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alkyl (optionally substituted with 1, 2 or 3 halogen atoms), C1-C4 alkoxy
(optionally substituted with 1, 2 or 3 halogen atoms), CI-C4 alkylthio
“ésogtionall substituted with 1, 2 or 3 halogen atoms), halo or hydroxy; and
Zﬁfﬂf‘rﬁé%t) is H; or a pharmaceutically acceptable salt ti&re5F2 1%
preferred embodiment of the present invention, there is provided a
compound of formulatV) R2R5 X O R1 NH (V) 20 wherein, X is OH or
NH2; Rl is CI-C6 alkyl (optionally substitdted 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 CH2Ar2 wherein Ar2 is a phenyl
RS & e ST A A5 P 3l SHRTE RS LHER thoeih lagse

selesipdiram QbSdialkepentiopalbssnpsatiiad otk 3.1WEX 2025104 7248 and
5§:T/U82004/032771 -16 2 or 3 halogen atoms), CI-C4 alkoxy (optionally

Sﬁ?ﬁﬁied with 1, 2 or 3 halogen atoms), halo and hydroxy; R2 is C1-C4
alkig NaptioR e lyrstapssity ERIGN R2lis £ iC3 Hlinli(eptitonB) stistidtadkonll 1, 2 or 3

AT A s el o,
Skeatapiteiotoptlpradieptatiesaltvitiel cdbr B oo atoth nitabd ihyerdsof pyridyl,
t@x?oBﬁ%ﬁ?f," Eﬁé\ﬁ(?fp Emio%ff éﬁb@fﬁl\ﬂgc? qrf{?hclo, PPy ng?.{ml ents each independently
selected from haiogen, 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; RS is H, 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 balogen atoms), halo or hydroxy; and R6 (if present) is H; or a pharmaceutically
acceptable salt thereof.

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

R2
R
X 5
O
[ R1
N
H
8%,

wherein,
X 1s OH or NHp;

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 optionalty substituted by an O-C
bond or CHyAr2 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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formula (VI) ;JR2R5 OHR1 CON 10H (VI) wherein, Rl is CI-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
WB IS B bond; R2 is CI-C4 alkyl (optionally substitutedﬁﬂ@‘}f“é‘?%”l
fluorine atoms), Ci-C4 alkoxy (optionally substituted with 1, 2 or 3 fluorine
atoms) or phenyl (optionally substitute g with 1, 2 or 3 fluorine atoms); and
R5 is H or F; or a pharmaceutically ac %ptable salt thereof. 20 Specific
embodlments of the present |nvent|on include the compounds 1-fl,

%e]}% é’y pzhe?‘%- P%OI}BEE%F%ﬁt ybtan: -dl2 or 3 halogen

aZGmm)rﬁmmanz lgr}zaro@ [(tnfluoromethyl)oxy]phenyl } butan-2-ol, 25 1-[

e T o

(,ngaeﬂy SEBHTHSR004/033 firerine 2Rmsegfphnyl (optionally substituted

wieh-Tethyiomaphe iyl aRERRo iR sy uLan: 2rllmaceutically acceptable salt
1-[(2-ethyloxy)phenyl]-3- methyl -2- morpholln -2-ylbutan-2-ol,

‘fﬁ‘?@fhyl 2-morpholin-2-y1-1- {2-[(trifluoromethyl)oxy]butan-2-ol, 1-[1, |
-biphenyl]-2-yl-3-methyl-2-morpholin-2-ylbutan-2-ol,
In a preferred embodiment of the present invention, there is provided a compound of
formula (VI)

R2
R5
OH
0
[ R1
N
H
(VD

wherein,

R1 is C1-C6 atkyl (optionally substituted with 1, 2 or 3 fluorine atoms) or C3-C6
cycloalkyl wherein one C-C bond within the cycloalky! 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 RS is H or F; or a pharmaceutically acceptable salt
thereof.

Specific embodiments of the present invention include the compounds
1-[1,1’-biphenyl]-2-y}-2-morpholin-2-ylpropan-2-ol,
1-[5-fluoro-2-{methyloxy)phenyl}-2-morpholin-2-yibutan-2-ol,
2-morpholin-2-yl-1-{2-{ (trifinoromethyl)oxylphenyl } butan-2-ol,
1-{1,1"-biphenyl}-2-y}-2-morpholin-2-ylbutan-2-ol,
1-[5-fluoro-2-(methyloxy)phenyl]-3-methyl-2-morpholin-2-ylbutan-2-ol,
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5 1-(4-fluoro[ 1,1'-biphenyl]-2-yl)-3-methyl-2-morpholin-2-ylbutan-2-ol,
1-[5-fluoro-2-(methyloxy)phenyl]-4-methyl-2-morpholin-2-yl-pentan-2-ol,
1-[2-(ethyloxy)phenyl]-4-methyl-2-morpholin-2-ylpentan-2-ol,

WSS norpholin-2-yl-1-{2[trifluoromethyl) oxy]phenyl}pEhtA2 32771
1-[1,1'-biphenyl]-2-yl-4-methyl-2-morpholin-2-ylpentan-2-ol, 10 1-(4-fluoro|
1,1'-biphenyl]-2-yl)-4-methyl-2-morpholin-2-ylpentan-2-ol,
1-cyc|opentyI-2-[5-f|uoro-2-(methyloxy)%‘enyl]-l-morpholin-2-ylethanol,
1-cyclopentyl-2-[2-(ethyloxy)phenyl]-1-morpholin-2-ylethanoL 1

-cycl tyl- 1 -morpholin-2-y|-2- {2-[(trifluoromethyl)oxy] phenyl) ethanol,
AP G PR, 15 1
%K@WMY%%@}'}BG&;&?%MW]%WM?MQ'in-2-ylethanol,
-[5-fluoro-2-(methylgxy)phenyll-l.mor in-2-yl-]-tetr ro-2H-pyran-4-
T PRt 2 AR OCF B By I Ao
ftifilicbarhentriion]3 phethyli2 tharpbio Raf 2k ibhiherfl]-2-yl- |

Tne, 12¥kks gi%i -2Hapyfans4yletanol 20, . oo,
2?3'%&%%-&5[)?\5%%#! - -@rﬁoﬁ?h%oﬁrr:z-f%%g@é?rgt&%?&%%grliA-yl)-ethan
t[5-fluoro-2-(methyloxy)phenyl}-4-methyl-2-morpholin-2-yl-pentan-2-ol,
.54 ek P Eﬁlm%pﬂ- BeRY)sAsmerRRoln-2-yl-pentan-2-ol,
5,?§-tri Iuori)f{]sz-mg}ripholi%f}%a/l-_l-( -trifluoro}r%pethoxy-ph’enyl)-pentan-z-ol,
Fpethyhismempeiny ks s G dreromeibphernhsmbpenen-2016,6,6-tri
fioro-bifidiiare-21(mathiaxabemutie 12 yghexan-2-ol, 25
1-&/,é’-bilgi1e ;g}.-zéglﬁ 6,6-trifluorg-2-morpholin-2-yljhexan-2-ol,

DR DB e o B R BN B AR 210
1~cwb;ﬁmpb|@2{é{-ﬂt@ﬂlyll@mmﬁe?wmqrmhﬁﬁﬂrﬁolﬁﬁ%ﬁ?ﬁﬂim@ﬂ
,L'-biphenyll:2-yl-1. -cyclapropyl:l-morpholin-2-ylethanol,
BRSO P S RESS0! 20 1
(2eprithentyibl eneyhin2-yiethdx(pitianyd)n ttyiDophpheRy ) -etiaeinine,
2-/qrphalin-2ryts 1 31dl -propan-2:01. WO, 2005/047272
Pg]T/USgoozgg/szjﬁl %%&Ol R
ehawnxirbieiyrolnSrpipbinylZ-yiddamoriiplin-2-yiethanol,
2-[5-fluoro-2-(methyloxy)phenyl}-1-morpholin-2-yl-1-tetrahydro-2H-pyran-4-ylethanol,
l-morpholin-2-yi-1-tetrahydro-2H-pyran-4-yl-2- {2-[(triflucromethyloxy]
phenyl} ethanol,
2-[1,1’-bipbenyl]-2-yl- I-morpholin-2-yi-1-tetrahydro-2H-pyran-4-ylethano!,
2~(3'-fluoro-biphenyl-2-ylj-1-morpholin-2-yl-1-(tetrahydro-pyran-4-yi)-sthanol,
5,5,5-trifluoro-1-(5-fluoro-2-methoxy-phenyl}-2-morpholin-2-yl-pentan-2-ol,
3,5, 5-trifluoro-2-morpholin-2-yl- 1-(2-triflucromethox y-phenyl)-pentan-2-ol,
1-[1,1°-biphenyl}-2-yl-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-yl-6,6,6-triflnoro-2-morpholin-2-ylthexan-2-ol,
I-cyclopropyl-2-[-2-(methyloxy)phenyl]-1-morpholin-2-viethanol,
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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2-morpholinyl-I-biphenyl-2-yl-hexan-2-ol,
1-(2-chloro-6-fluoro-phenyl)-4-methyl-2-morpholin-2-yl- pentan 2 ol and

1-(2- chloro{?henyl) -4-methyl-2-morpholin-2-yl-pentan-2-ol 5 a
WihAMYa¢Rdtically acceptable salts thereof. The compounds B?Tlﬁ‘ésﬁ‘?‘é’é%tm

invention are inhibitors of norepinephrine reuptake. Biogenic amine
transporters control the amount of biogenic amine neurotransmitters in
the synaptic cleft. Inhibition of the respeliive transporter leads to a rise in
the 10 concentration of that neurotransmitter within the synaptic cleft.
Compounds of formula (I) and their pharmaceutically acceptable salts

preferasiesxrmbroy k2 varehdaa drhevmniiokt the norepinephrine

t@m@ﬁ@lﬁr@@-@%‘iﬁﬁéﬁﬁ}ﬁg ysing dhe seintillation proximity assay
ﬁ;ﬁ %%é% o MO e preferred compounds_of formula (1) and their
itiC

HQT%B mab‘fe%féhzl@xm?%?wamwé@tm awbnM at
the(m&mn@mbﬁmﬁinﬁmﬁmrmﬁ;&pﬂolﬁm@a{@ieg@ compounds of
forrguha&%%ndt harm %i% acceptable salts exhibit a Ki value
1858 th ﬁ%?r Ef ?ﬁﬁ "insporter. Especially preferred
compounds of formula (I) and their pharmaceutically acceptable salts

i val 20nM. at the.norepinephrine transporter.
Pre era%ﬁ}%?r%ﬁ%éfﬁ gg%? 111VE3rné1:;soenn m%él% |%n g%cﬁe@ewp%f?ﬂgtake

nBregrRismmine WBpﬁﬁéprA@qmmaﬂmgmmmmsmmers in
URBSPRNRIS AR IaGIon Al o deast] ¥&1@%§/&%§f%&¥g@%%ﬂ%§ﬁr}ﬁf at

least ten using the scintillation proximity ass escri

JERRGEHIAREL S iBbare e yihinihe ARARtig 6 lpfefSpatiygumdiliof formula (T)
stabltheifshaniagausiy. B@%%ﬂté%ﬂé@%i?%%&@}&b%%@%ss than 600nM

substrate and inhibitor) with the 25 liver enzyme Cytochrome P450

(evMhromespinhpiagdraaspotieap feterabipdatitthessitiidtiG¥proximity assay
%@H@Q@%ﬂ@ t%ﬁ%?&@é@%%@%ﬁ?%@%@%% (tg%?%?gé%%%g%%%éu cally

assay described below and they preferably ex

a%‘i‘i?iﬁﬁl?beﬁ?‘t‘ﬁé?@lbﬁz% ViHBRlesT Beadpedmithenestpineridne tranSporter Still

2005/ ggﬁg%gdP Y Q#/ﬁ%nul? ]5a 19 I vne of their maco

aCtIVIt%, e compoun e pres 1?‘nt lnv%n I Vr\if%a%a{fﬁ"c[lg At S P?%go © salts

tieanveataraise ﬁa@rﬂl@m filaldetitizd nondtongpbniphdralsperiauBspysteiiy, preferred
artlcular disqrder ocigted wjth norepinephrine dysfunction in

Fna m?n HFS eéggm éﬁ a(ﬁ éatkelr ol a.nnacm%lc(aalﬁ)y acceptgbfe salis exhibit a K; value
less than 20nM at the norepmephnne transporter. Preferably, compounds of the present
invention selectively inhibit the norapinéphrine 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 >6uM according to the CYP2D6
inhibitor assay described below.
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humans, including children, adolescents and adults. 5 The term
"norepinephrine dysfunction" as used herein refers to a reduction in the
amount of norepinephrine neurotransmitter within the synaptic cleft below
WRZKHER Rould be considered to be normal or desirable f&ﬁ’éﬁé@@@”n
or an individual within that species. Thus the phrase "disorders
associated with norepinephrine dysfunction in mammals" 10 refers to
disorders which are associated with a TE§uction in the amount of
norepinephrine neurotransmitter within the synaptic cleft below that which
ould b% onsidered to be normal or desirable for the mammalian
SpEES SPeR TR RLP S e Epeiesmpogids Sidhe prtsrispgention are
astiontiatdor withreanepin epitoricsioneligm imaadnr e 8efius system, in

example, nervous system conditions selected from the group consisting of
A S 1T 5GP A R AP RUAT LR SR o BAFERELS, cspecilly

Ve

tisordsriticiufioindydidpene sdeltsrmtxiandmdidty, mixed anxiety and

depressed mood, disturbance of conduct, and mixed disturbance of

conduct and mood), an age-associated learning and mental disorder

Ghelisamonarepispnbrisediyshwelicalt ohoisiduintionefatietg e @ pattiadar amount
Taxmyallalid ' ; ttentionzdeficit

e BB P o

[V vic BPaaeraal eadssirbip dnidiseetins. praadndivainy) withiethatepecies,

e BBl ansbiePEdRRIBaN s RPSIREIEHIWLRIG YRS ALARKHD

iaﬁ%j %)rgt%naélg/ bg/’ way of combination therapy with one or more _ )

SR I TS GRS BLacTLars ASA et &V ihAgRetsHinn dndhg amount of norepinephrine

dextroanspitetowiihi) i potaplisnst 61w IRievIE IS 5T FO BIRRIOLE, be

. chronic or.acute stress, cognitive 25 disorders (discussed in

o ) RIS, A A b
Mmgﬁﬂmimmmtﬁd(ﬁwﬂmmgmp&mm ey fnetioassasiaahWidtiude, for
S e e dhe e
disdge andhiidkdrevebsivalemprcasadiustmentatjsodiso(thelyging detasical mood,
disedonand s nisan deeulsia ol abeRee R sReR el ot
isorder, cyclothymiic disorder, dementia of the Alzheimers type ),
dispraensspliradush ardderosdiemn eesrawsiated dekming petbmetsl diggrder
(yehinsiiy AV RRPS/84d24R Hloht RRBAMA3ATeldiesdth particular allergic
rhinitis), anorexia nervosa, apathy, asthma, an attention-deficit disorder (ADD) 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 'therapy with one or more
stimulants such as methylphenidate, amphstamine and dextroamphetamine), bipolar
disorder, bulimia nervosa, chronic fatigne syndrome, chronic or acute stress, cognitive
disorders (discussed in more detail below but including delusions, dementias, amnestic
disorders, mild cognitive impairment (MCT), 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 dep'ression and minor depression), dysthymic
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disorder, emotional dysregulation (including emotional dysregulation
associated with ADHD, borderline personality disorder, bipolar disorder,
schizophrenia, schizoaffective disorder and intermittent explosive
gr‘ﬁ?zﬂf)romyalgia and other somatoform disorders (incF&ﬁH&mMmzm
somatization disorder, conversion disorder, pain disorder, 5
hypochondriasis, body dysmorphic disorder, undifferentiated somatoform

“disorder, and somatoform disorder N@@), generalized anxiety disorder,

hot flashes or vasomotor symptoms, hypotensive states including
grthogtatic hypotension, impulse control disorders (including intermittent

SORSETA CYTRAS I AAR D YRR QL Qnat g i IstRegated with
ACHHTIbopasiine perimpiisednorise) lisaidaisoataReRwismA0i sPeaibstiective

icrﬁco%iinen e{i.e. edwetting, stress ingo tinence, genuine stress
G e PR SR IG5 TP R RS o toform
iditoxitatiGnoliging eombeErion dissatitities (relug itigoieselppiiiaer,
isorders {such as elopmental articulation
B e SRl sapprocont lorder, and
dewpeiofame distudsdpiive, lgangtrdigeddisoidy Ui sedm g iasicess ¢ssichods:
' i ' i di r of written,expression
RaimiR b e P T R N
HRas Eraedipmietmmicser arriooredisordes) klemomisimigraimenia,
B@@l@lﬁ@i@?g@ﬁiwlﬁ{g?tt?i%ﬁ![brﬁ‘éﬁ?é'ﬁﬁi%ﬁﬂiﬁHQHoﬂi?glséﬂcﬁ‘a%r’rIf&dd{ﬁ%se

the Weé%i;t_of obese or gverweight patients), obsessive compulsive

GREHITS APCPRUMERCP U5 BEUTIHAD IsAS IBpRIBLIADFR IS maA SRS der,
naimhfgz_amﬁn@egﬁ@ige paimtseney @ﬂﬂﬁlﬁi&ﬁl‘ﬁﬁ?ﬁi&?gﬂ%@fﬁg&l@éﬂﬂm

anic disorder, .Parkinsqn's disease (in particular to improve dyskinesia,
O T e e M P S S et
mewm&p?thg dngftt)igae, gm@mgﬁaﬁ@m@@a&%ﬁgﬁi&ama and

[ ile t isinhibited t ressiye type, thetic type, .

o L S0 T S AR S e,
é@fl@é‘{@ﬂi@ rﬁiabtﬁ_s,n mw%nﬁm@mgmﬁ@dm;mme@gwmt otherwise
gisersen Bet o aeidhond disisgiative disordlets and pervasy

evelopmental disorder not otherwise speci |e851,1pos Sralmatic stregs'en):
B?%%‘ﬁzl&%%%QWHP%WWWQD@@MQMW@Wng
Mﬁ@i@?@e@g‘&s@v@ﬁ&%ﬁfﬁaﬁbﬁﬁéﬂ%956%%&%}39@[9@aﬁg'c% s and related

substance use disorders, a Esychotic disorder (including sc renia,

SR BR SRR SrRPReRT Bfsth Erireh i rslsromasy, o ukng sheamistetitive
tlisosgathiamlizemdisaidesitespetecaninapenie aRo AR PAIKIBSH) s SRR (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 (inciuding
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 lutea)
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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phobia (including social anxiety disorder), a specific developmental
disorder, selective WO 2005/047272 PCT/US2004/032771 -21 serotonin
reuptake inhibition (SSRI) "poop out" syndrome (i.e., wherein aJoatient

934140 maintain a satisfactory response to SSRI theraﬁfgf@?%%/ 032771
initial period of satisfactory response), TIC disorders (e.g., Tourette's
Disease), tobacco addiction and vascular dementia. The compounds of
the present invention are particularly stAtable for 5 the treatment of
attention deficit hyperactivity disorder, ADHD. The compounds of the
present invention are also particularly suitable for the treatment of

SRS SPRrEHRA B R PUES e SHRGS HriouthFidntpatieat who
dailcngnitiveniad seeisfaognitieins iR SmieH srapaniiv deliit period of
"cognitive impairment,. “cognitive 10 dysfunction,” and the like) refers to
e AR BRI R BH O B G o BB B RO RRe
proceksesiymivhichhkrompriged© flguirednt dtaineibnand pistcu LOGaitHee for
ion,i ognitive changes.associated, with. agein
B R S e M R Pt e
aaesses o egithard mipaparben s lnsoistide fomtiel rehim ¢ot @ theliizaphomia,
dementia, but can also occur in association with a 15 number of other
medical or neuropsychiatric disorders. More focal cognitive deficits are
diaE HEBE PO e serdsrR (rlra s ineleniad b ot ¢ oanuiStadeiiors)”
Masaatef iMantalhipordeisbos ithEdiian L RaMIBhent » “cognitive
( S%-I\/_-TRTM, 2000), American Psychiatric Association, Washington,

Beh PAMAELEE TSR do A SHRIBRFHOM SHRBRN TR Q5 dpsivE one or more
disgiitee falaihe s rRecited (NS knbaik BE M A8 BRACHINRed, and used.

R HOE TR e P IO CICARRS ey asocied

hase@ywitesiraret)obcaetion, damesfuhichiaecatstokgopitatatagiment is
qg eriy lig cterized by a disturbance, of consciousness with a . )
L e SN ISE SR n g wit o
aogrhapafviheteediopgoovewransydriaipieribsboleisn dviBel koshdsgritiye deficits are
R AAfE S Am AERAE ACHIA I L ORIGIRLDOR el of Mental
%patlents, and is even more common in nursing home patients'an e
etdrmidaumhdidisonT FetiRorigion MEMJIBG IRME 20ukidmyesetiBsy dfiatric
thgsBHMotY WiRTbRE 1isted3 cantd NgR i SRR RLSIREY - RRIFLN or
Due tq a General Medical . . )
cogmilve disorder not otherwise specified (NOS), which includes executive dysfunction,
visuospatial/visnocontructional 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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30 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 WO 2005/047272 PCT/US2004/032771 -22

VEh ek AR the etiology is indeterminate). As disclosed by WASEWER4}+/032771
((2002) Delirium (Confusional States), In Wise and Rundell, Eds., The
American Psychiatric Publishing Textbook of Consultation-Liaison
Psychiatry, Psychiatry in the Medically-32-1, Second Edition, American
Psychiatric Publishing, Inc., Washington, D.C., Chapter 15, pp. 257 5 272,
Table 15-4%, exemg)lary etiological bases of delirium include, but are not

preded (Lithe cioio arih esimrTeniehl orbpelasrd g ¥ iscetelnt e Relirium

copgitisbsalNg, Of WaouR! INReSIC E&.PWAQ%@;WPPW%M&%BM@
gﬁgﬁé%’ cie r endocrinopathies, acute vascular conditions, toxins or drugs,

Langral {fsaeHAE A e fonrEeER it dediamdth Second
iditigy AdnialdaPsiotaken _”' Pﬁw@mﬁgyhﬁnmﬁﬁ?g’m&'ts%ﬁctﬂa _fﬁqr?ng;. 257-
r itive skjlls severe. enough ta.ipterfere with the ability to.
o e R SRRy OFIGEAAER S IFGHIR PRy scint 2 2 i t.
e |y Blifbeteat el dirtpop redeiting lounoredhati ledia RRI$RRSa of
r nd in as many as 40% ersons over 80 years
e B R T Y S B R oy s aowe
Nesaulde petidiBpesctsgit ve Gmgaimmé hesgnoiseldlementias include, for

example, those caused by or associated with: vascular diseases;

Parkinson's disease; Lg)\&/ly body disease (diffuse Lewy body disease);
Aidomasts i asheogp rrrsiHasarmatysyifhie mewr swdyaldetedivetiversf memory

8@ GIBSORIRIRZTAC ALY SRR KRAEES RSO0 G ARURILRSYENIBH S interfere
cogadl |ons_|ncludlg%?epllepsy and epilepsy 20 treatments; brain‘tumors,

Filidheabix p é?liﬁ?ﬁmm%?érégﬂwéﬂﬁla%eé&%htﬁﬁm@%mwgg@m at any

ey privvadrpaff- i3 Gt B QREIIOOIL $5H/E AP 1394 SIGM RMSYver 65 years
hrenia and_related psychiatric

B e s e e it
ifsegy, idearentiarhugitistioa, ahchotharihred tanines impaMakarossbe
DAL s B S e
Bakwmane’s dishenei giewy bodtdissesiah fire dlewilibteg fisthe)DEMEAIRS; mild
seehieR Ohihe e Yl RIMACCHRARG disorders; age-associated memory
impairments; neurologic and/or psychiatric conditions including epilepsy and epilepsy
treatments; brain tumors, cysts, lesions, or other inflammatory 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 hydrécephaius; 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 1

disease, head trauma, Parkinson's disease, Huntington's disease), Substance-Induced
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to presumed etiology: Dementia of the Alzheimer's Type, Vascular
Dementia, Dementia 30 Due to Other General Medical Conditions (e.qg.,
human immunodeficiency virus [HIV] disease, head trauma, Parkinson's
W&s@3§8?7lglﬁntington's disease), Substance-Induced WO 2085657 % p432771
PCT/US2004/032771 -23 Persisting Dementia (i.e., due to a drug of
abuse, a medication, or toxin exposure), Dementia Due to Multiple
Etiologies, or Dementia Not Otherwisé“Specified (if the etiology is
indeterminate). As disclosed by Gray and Cummings ((2002) Dementia, In

i dell, Eds,, T ' Psychiatric Publishing Textbook of
e e R AT
Detnioiadine ficdfuPgle Biinkigi RubliShingntadonObkingte SpBeifisdqitapter

A ] -1 tiological b incipal .
SEA0R 0BT 5 GO U PR

Wissrerd Sredetedidind subesricu)vebiendc Suidisfers, TaybinbdbStesuliation-
DisRElens, draimatie, cRREiaNS,NRoRAs ﬁlﬂ&%@Eﬁ%ﬂfﬂ%ﬁ@ﬁ%& Psychiatric

disorders, 10 inflammatory conditions, intfections, toxic conditions,

FHbtisBi Meorashingier, RsGeHidwridiibranrd72A Wmbadad 6ibbiekeniplary
shasanierizac preepsy inRAEDeHdR RS aksence.afother sigpificant

ccompanying cognitive.impairments. The disorders in the "Amnestic i5
FTIRYYe SRR I ETERSR R eeTiAele e iR g clastc
disesimethetiniigyondinnesiiedpiasic aivrdert) v &enpialiMadicaers,
. ditio ub ce-Induced Persisting.. Amnestic_Disorder, or Amnestic
B P e O K ek
1Spduiiog distiidesBSM-N-TRTM covers presentations 20 that are
characterized by cognitive dysfunction presumed to be due to either a
eneral medical condition or substance use that do not meet criteria for
BneRdcHliserders kbesectetived hsrasmone isgutioneof thehD Sidshve DRIMNET
spiteskiRelsiun ARaveRlA: Ry ARSI B QAL GRN e coic
Disorders." 25 Dementia, amnestic disorders, and cognitive disorders
Riesedgrsc ipiHPatichesimi- B nsae \arielyodisied epenstingdmsrireskndgtivlegy:
ARk Erd DB 8 QrieAleAATR R BOCRAIRIC S KBRS nduced Persisting

inocerebellar ataxjas (types,1-11); corticobasalganglionic degeneration;
R D RB S e SRS BB R BRI SRR SR LA

systemic lupus

Cognitive Disorder Not Otherwise Specified 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

Armmestic and Other Cognitive Disorders.”

Dementia, amnestic 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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erythematosus; heavy metal intoxication; alcoholic dementia (Wemicke's
30 encephalopathy); fetal alcohol syndrome; single or multiples strokes,
including small vessels (Binswanger's dementia: subcortical

WG LeirBtic encephalopathy) and large WO 2005/04727F CT/US2004/632771

PCT/US2004/032771 -24 vessels (multi-infarct dementia); anoxic
encephalopathy; tumors; birth anoxia; premature birth; inborn errors of
metabolism; neurofibromatosis (Type I} tuberous sclerosis; Hallervorden
Spatz disease; Wilson's disease; post-infectious sequelae (e.g.,

t%bsesréy msi _i\ﬁi{:%_l %ce%rj] litis ba.cteriagl%m?nin%lti_s ; subq%ral hemat_oma;
SUDCOTtICAT Hermant s Bk AGHC FRRSRPAIQRAIGY: thmors; birth anoxia; premature
Garbtrivhorn StraxssslendBtivbinkenalisdhsengmsar 6 pay fsisbanths Sy phdiss;

As ﬂ Ushs in detail abe ognitive failure m resent i tients .
su_%‘elﬁﬁg frglm !%%1 l%%%?%%egfégggﬁgﬁﬂedﬁ%ng %ﬁ%ﬂﬁtfgﬁ%ﬁﬁ@n?@ﬁmbsm,
dreieneanhpdivaihegicsiabtheninglich sseduThecomtopoy sdscofiited dumsatit;
nveRiABLSPELIL IS ARt At Riavenianaf saanitve fallue. o
associated with, or duee to, the disorders or etigﬁgogglle{%; g |sg§5£s’s%eé' %éi&%?SIS’ and
if¥RRSg disorders formally classified in the DSM-N-TRTM. For the
convenience of the reader, the DSM-IV-TRTM code numbers or

descriptions are supplied below, "ICD-9-CM codes" refers to codes for,
e%.,?%%%&? d"g%@?é‘l%‘@d ROFMEBTIRENS TR REFtRB IR RRbFLIR BRfSadng from a

disarblersf cuainediirEniemetiona elassification of DiseaseseIbr other
Revisionl, Clinical Moﬁijfi% tion. Delirium Due to a General Medical

PSS T0P P B B O L . SR
|ptexénsitionelriitine Cdde: [SpedifieiSutistanded tofdcatiaadalirsiblogies
( L 81 Amphetamine [or tamine-1j el;
A D R B e ST For e
| pRTaRien2e 2 Bhapidi; tReDBU-PHARYtlidirenfon Rieacieliipgshikee supplied

negti92: ] ic. or Anxialytic:.292.81 Other [or _,...

T B e e e S gahetf Bl Sondiions
Sud spsficatinndiivcsa direrdrippontained in the International Classification of

Diseases, 9" Revision, Clinical Modification.

Delirium Due to a General Medical Condition 293.0
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;
262.81 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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WO 2005/047272 PCT/US2004/032771 -25 Code [Specific Substance]
Withdrawal Delirium: (291.0 Alcohol; 292.81 Sedative, Hypnotic, or
Anxiolytic; 292.81 Other [or Unknown] Substance) 5 Delirium Due to

Wﬁﬁﬂ?ﬁ %‘@ﬁf)logies: Multiple codes are used, reflecting the ngE(Hél&g‘f(ﬁiﬁfﬁ“
and specific etiologies, e.g., 293.0 Delirium Due to Viral Encephalitis;
291.0 Alcohol Withdrawal Delirium Deé(igrium Not Otherwise Specified
780.09 10 Dementia of the Alzheimer'$ Type 294.1x* (*ICD-9-CM code)
Subtypes: With Early Onset (onset of the dementia is age 65 years or
under) WitR Late Ons %}%gs égthe dementia is after age 65 years) 15
Withot#$% ﬁgﬁ‘}fg?%fgi fi@) %ﬁ%%ﬁ?%avorial Disturbance
294.112¥nscalesHob 2@ 8n @i, Bybipdes 02O 1wy #2n8 RO [or

With D@Ilﬁ@eons 2§1§DS 2 Ver\?th Depressed Mood 290.43 With Behavioral
Disturb Owlrﬂc e complicated 290.40 25 Dementia Due to HIV

Disease 294.1x* (*ICD-9-CM code) Dementia Due to Head Trauma
§9§$x* (3%%—(}9%@?%0% ;RQementia Due to Parkinson's Disease

§211x¥ (FICD-9-CM tode) WO 2005/047272 PCT/US2004/032771 26
Demenitiltinle codermnyrshisiiveing thospeqific drtifng. end msgHe eticlogies,
e.g., 293.0 Delirium Due to Viral Encephalitis; 291.0 Alcohol Withdrawal Delirium

Delirium Not Otherwise Specified 780.09
Dementia of the Alzheimer’s Type 204.1x* (*ICD-9-CM code)
Subtypes:

With Early Onset (onset of the dementia is age 65 years or under)
With Late Onset (onset of the dementia is after age 65 years)

Without Behavioral Disturbance 294.10
With Behavorial Disturbance 294.11
Vascular Dementia - 290.4x
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* (*1CD-9-CM code)
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Dementia Due to Pick's Disease 290.Ix* (*ICD-9-CM code) 5 Dementia
Due to Creutzfeldt-Jakob Disease 290.Ix* (*ICD-9-CM code) Dementia
Due to Other General Medical Conditions294.1x* (*ICD-9-CM codeg Code
“B)a%‘@a’%ﬁzﬁ?esence or absence of a clinically significant behBUgIAE004/032771
disturbance: 10 Without Behavioral Disturbance 294.10 With Behavioral
Disturbance 294.11 Substance-Induced Persisting Dementia Code
[Specific Substance]-Induced Persistifg Dementia: 15 (291.2 Alcohol;
292.82 Inhalant; 292.82 Sedative, Hypnotic, or Anxiolytic; 292.82 Other

or Unknown] Substance), Dementia Due to Myltiple Etiolagigs '

: B%Q?ﬁl}xﬂiﬁﬁép%g@ 5a8&%8h specific de%géﬁﬁgﬁgpﬁgé%%
etiologies, e.g., 294.10 Dementia of the Alzheimer's Type, With Late
Onset, \\/ithout Behayioral Disturbance; 290.4@V- henentiaq
OROHpRA G Dot ket 7

C “Ieméiia Not Otherwise Specified 294.8 25 Amnestic
Disorder Due to a General Medical Condition 294.0 Transient or Chronic

ubstance-I iSRG Asnestic Disorges GedelSpaciin: code)
%‘JIB% gﬁgﬁ?&%?&%%%{%%%g Amnestic Disorder: 30 291.1 Alcohol,
292.83 Sedative, Hypnotic, or Anxiolytic; 292.83 Other [or Unknown]

é&%@@%ﬁw@&@5@&7&2&%@@1&%@@%*zﬁe\msasmode)

Disorder Not Otherwise Specified 294.8 C%gnigﬁ\{te Dis]gé{ger t . {
OthenfigdedgardiRatrenens e aRSeRRa A BB AH ABLRE §fq8"6‘.’é°m
Exampigs.gfzranitive disorders due to various etiologies, or associated

with various disorders, of particular interest th be prevented or
treated using hﬁﬁ?&%@%%smgame %E?B

With Behavioral Disturbance 294.11

Substance-Induced Persisting Dementia
Code | Specific Substance]-Induced Persisting Dementia:
(291.2 Alcohol; 292.82 Inhalant; 252.82 Sedative, Hypnotic, or Anxiolytic;
292.82 Other [or Unknown] Substance)

Dementia Due to Multiple Etiologies
Coding note: Use 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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10 the present invention include: enhancing cognitive functions and
executive functioning (ability to plan, initiate, organize, carry out, monitor,
and correct one's own behavior) in normal subjects or in subjects
VY RMiHGAEOgnitive dysfunction; treatment of cognitive and BHERTSMA 032771
deficits associated with prenatal exposure to substances of abuse
including, but not limited to, nicotine, alcohol, methamphetamine, cocaine,
and heroin; 15 treatment of cognitive t#fpairment 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
Aeficits imHormahiemacyfuaciipriagcomorbid with peajer depressive and
bipolar disorders; treatment of cognitive impairment associated with
depression, mental 20 retardation, bipolar disorder, or schizophrenia;
@g@m@@@{@@pg@ﬁ@%@g@@cﬁgﬁocimed with mzig, conversion
disorder, and malingering; treatment of problems of attention, prefrontal
executive function, or memory due to head trauma or stroke; treatment of
oQemtiva-dychgnttierDaciitenopausal and post-menop&dsal women and in
women undergoing hormone replacement therapy; treatment of cognitive
deficits and 25 fatigue due to, or associated with, cancer and cancer
theraplescbognitive disfivlsalec tevodiareetiniogiosyorieisoopteivgh various
faaments dncluchna sanishadiaon, RoNRAiaNAl( AR B hounds of
C emoli?ierfpy, Igh-dose chemotherapy and hematopoietic (bone- o
thamesentramsplion inrvde sabBRsiBg coEine meticwhipe Gredt eranctioning
Sy Edr%)\fﬁﬂqﬁiﬁﬁ@ Gspselulin Aimathod/omieafRe: 3:RAdieRh behavior) in
suffering from or susceptible tg psychosis, compyisin admlnlsterlng to

SaRnBLIIRCE WO SP BSOS B REOP AISYE CUTIESFPL: SR BIBL T & T tive
ameuhhabhafitsheas esantwiigh jsanArtpsyehaicubscamnbiotdanavith

an effective amount of a second ceamgolnenttwhiclﬁi a.com ga%qg of d heroin:
fERAIRE PR Rt RO 988 %g%glc%a‘%%?’c%mpoﬁ ion ’

whisheosirisesadispedmannanied it déhreniantipgyd hod dragmebassdsumtance-
BRI SPR  HEDER SFACpETAE (el Bl SRR br o erving and
avitinirgvolicetataioe cozaitiendfBythiotRo Whis Stiguyon otters) satment of
fé%%gg@ﬁg&g%p@g%&aﬁyy P OhAp HRIERh IHPRUFHOHG-ALRRUEH BRbtas
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 fumction, or memory due to head trauma or stroke;
treatment of cognitive dysfimction 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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antipsychotics are useful for these methods and formulations of the

present invention, it is preferred that the first component compound is an
typical antipsychotic. 10 Typical antipsychotics include, but are not
%ﬁéﬁ% Bhlorpromazme 2-chloro-10-(3- PCTIUS2004/032771

dimethylaminoprop-yl)phenothiazine, is described in U.S. Patent

2,645,640. Its pharmacology has been reviewed (Crismon,

Psychopharma-col. Bul., 4 151 (Octobgé 1967 Droperidol,

1-(1-[3-(p- quorobenzoyI)propyI] -1,2,3,6-tetrahydro-4-pyridyl)-2 15

benzimidazolinone, is described in % .Paten 3g1 1618123 Hal erldol it
TQFT(Q{% amount of a first component which'is an an PSYC i ConbIaRION with an

ehep e ohy deoxyd quipeodmy i if acopbend o1 foutatolis, Ehe

described USPtt34389It

i PG (P b e B A Bt P dlponens
Thids daamgmjzehyﬂcoxyél@-e{ae@mItW@t that is a compound of formula (). In
%¥ gidinyleth: g &iome }%l%_')ﬁ'%ﬂ'g benethiazinehvdrachioide. masAesmrRds a

ourqum et al Im. Acts 41,1072 (1958)) Its use as an
anumsyaﬂm heis mmr@m@mug.\x’amﬁﬁpa@m@wy’Pﬁéﬁh&?@%ty@fﬂ

b @nd JSHnaperasinend@s atdmrettbih typical and at 1cal
geg’?allzmnyl) pro %%l 2- trlfluo%%meth Iphenthiazine hydrochloride

a@ggméew Ersuseral o hess sy S 5041 m#mgféhsﬁ&%sm&r&&%ﬂm itis

Byt aredallimEersiQoisnzap Btngoma R \intatdbical antipsychotic.

methyl-l-piperazinyl)-IOH-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
ttﬁltﬁgﬂmﬁb@és setlizkpbienia mlmmﬁrenltdﬂmﬂrsmmwpabm&oro -10-(3-

ild t t d |
R S R e '%e%ffﬁi?lf%f%ﬁ? %%é%.gsd
|pﬂdrﬁaébwgphbh(be315m;5%d(mnm:e hoples Prih

Bk, ]
wmmmmwg m a’z . eridol, 4-{4-(4-
MERYEReA ) bRt RYHgRL L (2- ﬁ«l@y&s’ﬁ&mérroﬁ@axm@ It§ dé’i@dﬂed in

the treatmént of psychotic diseases are described in U.S. Patent
A BdLerEst %@ﬁrﬁ%bltgffgrﬁpwtm efficacy in psychosis has been reporte:d (Beresford

e Aitey qshsmmbmplaarwhammmw}ﬁwmqamm@n
e, is 5 descrlbed in U,S, Pate ..4,71Q, use in th tre

}@t}}lﬂ]g—(memyiﬂnog enothiazine y oc oride, was escrl tf.?ourqmn
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-triflucromethylphenthiazine hydrochloride, is described inU.S.
Patent 2,921,060.

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 menia, 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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VAo,

described in U.S. Patent Nos. 5,112,838 and 5,238,945; Quetiapine,
5-[2-(4- dibenzo[b,f][1,4]thiazepin-I1-yl-I-piperazinyl)ethoxy]ethanol, and its
activity in assays which demonstrate utility in the treatment of

g #hferia are described in U.S. Patent No. 4,879,288. %ﬁﬁﬂm‘g"fg""l
typically administered as its (E)-2-butenedioate (2:1) salt; 10 Ziprasidone,
5-[2-[4-(1,2-benzoisothiazol-3-yl)-1-piperazinyl]ethyl]-6-chloro-1,3-
dihydro-2H-indol-2-one, is typically adfinistered as the hydrochloride
monohydrate. The compound is described in U.S. Patent Nos. 4,831,031

d5,312,925. | h d iili
GHRRAHEN: S mBOR R O e G By e B G2
ﬁmﬁ%&@ﬁ%ﬂ;ﬂmﬁﬁﬁmﬂ}[z’@wpm mjdf}i41t& Bse in the treatment
erazinyllhutox ihydrpc i
p %]%S%as gW ;érﬁs r% otic mS%Efteﬁ%r qaes é@é,g&gea@cb [4-5-

psyc he treatment of

aﬁbmepmeiumdpmnmezaqmé@facdhh@mm@m@ﬁs@m@@wy@ -2-one, is
GRRSYEINC S ASLCOMAYIR. EORRGNE S AIIRHes combnRiions

two or'more antlpsy ofics may be used as a first 20 co ng)onent if

descobedin bk Y siad I\bﬁrﬂérﬂ%%ﬂ@éﬁé&%@%ﬁ A HHRBENIPB of
&%SQ?Q t@jﬁsﬁﬁtﬁm RN %&ﬂ?ﬁ@&%ﬁ%ﬁeﬁ{ﬂ&”ﬁﬂi £ORhNAIRNEsays

two or more compounds of formula (1) may be ysed as a seconi{1
Wbéﬁ%ﬁpﬁm&c@%@éh%%%ﬁnt\ﬂfrﬁ?@éﬂ%%ﬁé%ﬁ%%‘??ﬂ& g Fatent
WQ;@@QW%@ﬁkﬁﬁ@%@%ﬁﬁﬁlﬁ@mﬁﬁibﬂe@ﬁiﬁfwﬁ}mmwm (2:1) salt;
combinations are particularly valu referr
PR SRR e R R R PR
ﬂﬁﬁﬂE@QEE{ﬁ@ﬁMBﬁlﬁyiﬁﬂml}}&dimmeﬂmdabmmﬂmﬁﬂbuﬁmmx@ate

ti / f

B RRR L kg ysatons el (e n
efdaysmiiicti)iémoeneta it birationaan wlstiodeblmizardasusingn U.S.
& Zﬁff %fh@ei i@gg%?}%p %?%”é gﬁﬁzﬂf?fﬁﬁr@dt[ﬂ[@(ﬁsyﬁﬁ!ﬂbfdﬂﬁéﬁy[?@

tis 5 olanzapiné, it will be the Form'|
oipmzapinidatodpksribdliarorabesirah(B Fdtats 4,734,416 and 5,006,528) is 2

new antipsychotic indicated for the treatment of schizophrenia.

Tt 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
vatuable, certain combinations are particularly valued and are preferred, as follows:
olanzapine/compound of formula (I}
clozapine/compound of formula (I)
risperidone/compound of formula (I)
sertindole/compound of formula (1)
quetiapine/compound of formula (1)

ziprasidone/compound of formula (I)
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Although Form Il olanzapine is preferred it will be understood that as used
herein, the term "olanzapine" embraces all solvate and polymorphic forms
unless seecifically indicated. 10 Conditions that can be treated by the
eﬂtﬁerapy aspect of the present invention include Sthiz Pé‘f?i%,m

schizophreniform diseases, bipolar disorder, acute mania, and
schizoaffective disorders. The titles given these conditions represent
multiple disease states. The followingq%t illustrates a number of these
disease states, many of which are classified in the DSM-N-TRTM. The
DSM-N-TRIM code numbers for these disease 15 states are supplied
below, when BUREARERATREERIIFERME BF the reader. Paranoid Type
Schizophrenia 295.30 Disorganized Type Schizophrenia 295.10
Catatonic Type SthzophreniE %%go 20 Undiffe%e lated. ngsethe first
15 58 Bh R I58E8H RDIIRIS R SERTLG SRR 268 5
SekpizaphyerifeeTiison ar 2pecilly pebizvedftetiwehBisbedBr285POIRSE! is
The present inyention also ompasses the use, of

B BTG | Rty e o g D A T st
Algheighdramdbolstmptheipresfentidritovirbatmdersiopddbatingesed herein, the
yslunglion i palisnis. stlfero omeleimeiadiseaseulhe invealin
also prow&gs a peﬁxérmaceutlca composition which comprises a first
geimpdent that is a conventional Alzheimer's agent and a second
component that is a compound of 30 formula (1). Conventional
Alzheimer's agents include inhibitors of acetylcholine degr datioré{(b{.e., .
Elvoiisse Fasceeh be BRSBTS &) HiSRSEeTy i emton
W&&QQ&%%ME’,@EMQ&%&&M Hiseas3d, dipoepeitiotAticeni{@inania, and

rivastigmine (Exelon(r)), galantamine (Reminyl(r)), and tacrine . . .
RO BB NG BRIGAC P ERP CeeD i pl discase
Eldepryie ) arenmBsmnankaeNameniste FMese dissdyerDlesappagvetivhich are
NMDA recepto | r-the ef:m :
AL SN TOBetT 1 BSOS e e e dscee

efabdz heimppbicidetse, when available, for the convenience of the reader.

Paranoid Type Schizophrenia 295.30
Disorganized Type Schizophrenia 295.10
Catatonic Type Schizophrenia 295.20
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 dissase. 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 (1). Conventional Alzheimer’s agents inciude inhibitors of acetylcholine

degradation (i.e., cholinesterase or acetylcholinesterase inhibitors) within synapses, €.g.,
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The present invention also encompasses the use of one or more
compounds of formula (I) in combination with one or more conventional
Parkinson's agents for the treatment of cognitive dysfunction in
WL HIREdF Edisease. The invention also provides a 10 pharRGEe {02771
composition which comprises-a first component that is a conventional
Parkinson's agent and a second component that is a compound of formula
(I). Conventional Parkinson's agents‘i?hude levodopa,;
levodopa/carbidopa (Sinemet(r)); Stalevo
(carbidopa/levodopa/entacapone); dopamine agonists, e.g., .
dsreprogtimesP @ apERtIRG FpeRBR), BLRARRF (RTPRIS): 4Rd tacrine
REGHRE); (RIS SN IR dikiler Saldigiotekiagtine (BIddpryl®); and
entacapone; Select line (Deprenyl(n); Eldeprm%)ro ranolol; pnml%%?eth
et Moy Wt (A R e S

' ikamadiipfiaRthaasiadinalineeaets disheec dvitiintio (Previtii@)ts also used

mentioned above, said first and second components 20 may be
%ﬁﬁ?ﬁﬁ%@%ﬁﬁ%ﬂsﬁl?@ﬁ%mmly or sequentially. Similarly, said
compositions encompass combined preparations for simultaneous,
BEDBFAIGPLSEANGNHRL Us@nTiasterin: ieaingpiorandiseerissenay efefariaula (1)

both curative and prophylactic treatment of 25 disprders assogciated with
B EBA B ST A RS RHETE RS AT I B ontof
sefaiitocalkprecarses Whtisioiheliesmay Decdrsiavingalstmybac

arresting, .controlling, or stopping of the progression of isorders_ ..
e R e S R
Rlicpjnptamgenndds istendastpimeidbaiisoptyizstimdnd freralsdltic
Emeal PaRaRA dalh IR I0aBA/R{S MmN Biichicte),
- e compounés of tite present invention are also indicated for the
SeatmdradidisefideedoptiiireapoapiclionanttcnEaiiic FehsBr FPRIDTNE;
forepineRky (AT ieyepRio R ohaT
?nig%r%@&@%\%ﬁe %gc'z‘?\%hﬁ%\%éﬁ’ be cor%?a_e.red % be norrgal or gesirable
fohibicomansmitiarrepecied cararPianalra e R ape B EloRyI®);
gHestion.d hrisnaiher pmbedimeniot heqyeaenidnvenien, heigisne,

%royided a pharmaceutical .
isipal®, and Kemadrm®; and amantadine.

Tn each of the combination treatments mentioned above, said first and second components
may be administered simultaneously, separately or sequentially. Similarly, said
compositions encompass 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 herem, but does not
necessarily indicate a total elimination of all symptoms, and is intended to include

prophylactic and therapeutic ireatment of such disorders.
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composition comprising a compound of formula (1) or a pharmaceutically
acceptable salt thereof together with a pharmaceutically acceptable
diluent, excipient or carrier. 10 In another embodiment of the present
WEVAHEBH 2fRere is provided a compound of formula (1) or a PCT/US2004/032771
pharmaceutically acceptable salt thereof for use in therapy. In another
embodiment of the present invention, there is provided a compound of
formula (I) or a pharmaceutically acce‘éf"able salt thereof for use as an
inhibitor of the reuptake of 15 norepinephrine. Preferably such inhibition
occurs within mammalian cells (|nclud|n%ﬁmammallan cell membrane

Feprmamponsys of e TR SRECTSIREH AR RECRLHAF it iAsr perHdligprders
RANMAUS SYSIIHr-MO IS, Rreieirhly suah RO acrspiaeplitiie thencelimehitier

the central nervous system of a aII uman
thékdntho mrPErRHET Bhigh ?Yﬁaéf’ﬁ?é‘ga P TEHTES  be normal

RioyédRshR: Wmam@pm@) @fah pfaﬁvrﬁaﬁeuﬁh,ai ihaspeptajiie gaktion.
thereof for treating disorders associated with norepinephrine dysfunction

in mammals. In another embodiment of the present invention, there is
moxidedtembistinta ebinppresehtisvehfonntiers 13 posigttharpbasudentiyal
acce le salt thereof for the W & g}ggmgg&gﬁggﬁ RG1e salt
tﬁ%m OSI? U E%%&Hr e@ iment y%%

ake ozfnﬁore nep ne. In an of the présent
|Mamwgﬁﬂmmmhmtwabm%ﬁb&@w@%f%%@m or) GFET-
pharmaceutically acceptable salt thereof for the manufacture of a 30
medicament for the treatment of disorders associated with norepinephrine

diystopsambodimerhaldhovessobBoroRs T SPdeM gL mRe ke formula
JiPHherAmRadimeng e sReR BeBiOR: e imgevided a method

for |nh|b|t|ng the reuptake of norepinephrine in mammals comprising
administering to a patient in need thereof an effective amount of a

Qﬁh@ﬂa@iﬁ@ﬂiﬂl&fﬁ Gf (513 @xﬁmﬁbﬁaﬂwﬁ: aoprnidbicasalttemebdf formula

In_another embodiment of the res |nve on the is_provide
mMEAHHE ?lfpélgﬁ?%c @?&8?8%9 @lesas mg}er ] H(%?é’ﬁl?\%p rﬁ\é"‘aﬁgfﬂ 8 Septake of

imopepigiteo Piefisitdy ackhiniststiog d:ocarpanénn imarowdlime nslis Gncluding
e O LR, CRTad, RS Akt B Gl R R HE Alieat andor
accfemﬁ)lf[1 e sa l#l

110r
ere
peripheral nervous system More preferably such inhibition occurs within the cells of the

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

Tn another embodiment of the present invention there is provided a compound of formuia
(I) 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 znother ernbodiment 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 m

mammals.
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The present invention includes the pharmaceutically acceptable salts of
the compounds of formula (l). Suitable salts include acid addition salts,
|nclud|n salts formed with inorganic acids, for example hydrochloric,
it nitric, sulphuric or phosphoric 15 acids, or Wltﬁs%%@msz?n

aC|ds such as organic carboxylic or organic sulphonic acids, for example,
acetoxybenzoic, citric, glycolic, mandelic-I, 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, 20 tartaric-1, tartaric-dl, tartaric-d,
2 dhexysinane sulpherisrdainanecRisk RhoRis godicdnaieisiadds: Hhibiting
compounds of the present invention may be use Fﬁ%}medma ents in

the/FREPSE QERSFRPARG RGBT B FEASSABBTIS AR EE T RidRTEbi need
MariepsrettesviomrSuaxanbenby e Obrantal @lﬂ%phemim:lémmaﬂy

parenterall , for example by injection, and are usually employed in the
RS FHATEREutical composition. Such compositions may be
prepared by methods well known in the pharmaceutical art and normally

]% Ha&gﬁglasc?eatb Lone ﬁg'v%e%ﬁ?ﬁgﬁ%ﬂgoﬁl ﬁ?e%gﬂag% R yun ﬁlé&()d for treating

|ca acce ex0|p|ent or rrier. In mak |ng the
dmmgnysnmmae&mmmmmmndmsmﬁ@n%m@ﬂmﬁmmwl|y be

“@:Z;%% LA saie A Hiltes Q2903047272 PCHUB2004/33d 6 formula

a catrier, and/or enclosed within a _carrier which may, for example,
6%%&!:@@@1%%%6%@@%%&?& or other container. Where the

carrier serves as a diluent, it may be solid, semi-solid, or quuid material

which acts as a vehijcle, excipient or medium for the activ dient.
RS G s

&g&gognds of
f&ﬁhﬁmﬁhsﬁﬁa@um@menﬁawmmaﬁmwm@ mﬂrﬂm)gsz(mmrﬁm&jvﬂthn a

liquid medium), ointme jning exam le byw

Wfﬁ@né%ﬁvgscg?ﬁﬁﬁﬁwa[és%f% goﬁlaf ge? tlﬁr%acpglu es, sJr Gpposito %ggphom
Hjastienaan uﬂgﬂacaﬁuidsusm orzuingstenidipactrged ponkiors. amis for
Soms e ampies of sulas-caeii e Ao deRsaRRsiEe OB,

ne g s poly ethy né glycols, glycerol triacetate,
g&lﬁﬂmﬁwbnhyﬂhyi&esmmagmnalew 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-hydroxyethans sulphonic, toluene-p-sulphonic, and

xinafoic acids.

The compounds of the present invention may be used as medicaments in human or
veteripary 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 usualty be mixed with a carrier or diluted
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starch and petroleum jelly, sucrose sorbitol, mannitol, starches, gum
acacia, calcium phosphate, alginates, tragacanth, gelatin, syrup, methyl
cellulose, methyl- and propyl- hydrobenzoate, talc, magnesium stearate
VRaMiRERER oil. The compounds of formula (1) 15 can also HER/SpHIfiyes 71
and the lyophilizates obtained used, for example, for the production of
injection preparations. The preparations indicated can be sterilized and/or
can contain auxiliaries such as lubricdts, preservatives, stabilizers and/or
wetting agents, emulsifiers, salts for affecting the osmotic pressure, buffer
substances, colourants, flavourings and/or one or more further active

byommoendedanernirset Wigra ¢ taHSYBIo IR G FSARBIR RS IRVRR M of 2

cg% Q,esggﬂgl}‘#?ﬁg SO LR Wikisk 1R IsiaiRe depresiaiay@thgloashay be
“the"active ingredient after administration to the patient.by emplo H‘r}lg]f h
cplidceetty Sel AN i IA THE PP A S SSRIEH SRR GRABRP e for the

Aorpuiaied dniardasage dniigomiooneh sosage Binih 23 eoiiailngfremsachets,
about 5 to about 500 mg, more usually about Sé)sabo %11300 me. Oféfllne dium)
cAehRIS FIORER ISP PRI PR IUSEEGETORT: TEFRICIIEE & S BhYSiCaty Hiscrete
JmtiiseaitableinasuRitanstRse sfan N0May subghcts dndotivercoraponyalsyoft and
each unjt containing a predetermined quantity o ' ' -
R PSR B THeh ca Ao ot R e A s
widitagie mivadenaceutical carrier. 30 WO 2005/047272

PCT/1J3S2004/032771 -35 Compounds of the present invention may be
prepared by conventional organic chemistry techniques. General

Sohemespletiohyi thdssamimsendatstoEBFpBu R BbiRhdyarY! alcobols,
%ﬂéﬁ&{@é}ﬁ'&%, SHHBRARE AV T LRIBEH R¥c BN A Be AR AR EIIARS dulch as
owever, it will bé appreciated that analogous methods could be aé) lied
sordbihed prtalne BN ReE O SPRIC R, SHAESH SR8 Bc ™
faruae Comeih, Xoki) gnstitXyinnayee Prepaed, asciilib andyetyyl-
(where P represents a N-protecting %{ u an%I R{Z dc%rsri v(\)/lglll Q may b%la @
Prrdrabsareati- thife FRAEDESIER ApFese %?EE SRR (OPtionany substitited
véshene OMeniRetoup)ielyaiehsegathpinvintht, Mrewanonfictithey
Ao 2 uolding. PRSNGSRS ANGY sterilized and/or
can contain auxiliaries such as lubricants, preservatives, stabilizers and/or wetting agents,
emulsifiers, salts for affecting the osmotic pressure, buffer substances, colourants,
flavourings and/or one or more further active compounds, .. One or more vitamins.
Compositions of the invention may be formulated so as to provide, quick, sustained ot
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
predletermined quantity of active material calculated io produce the desired therapeutic

effect, in association with a suitable pharmaceutical carrier.
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CICNOO ~HZS0O4JCOHOCNEtOH(OyOO JNHNN PPP (X)

(XI) (XID H20 0 {0l HCIOH O/'N R7 RS JJI-P (XV) (XVI) N-protected

ethanolamine is reacted with 2-chloroacrylonitrile to give a Michael adduct
WEhiePrigHhén treated in situ with a base, such as potassium FhliGYk/ 4771

give a 15 compound of formula (X). The compound of formula (X) may

then be hydrolysed in H2SO41ethanol to give the ester of formula (XI).

This in turn may be converted into the {Aeinreb amide of formula (X1 by

adding a solution of (XI) to a premixed solution of

N,N’ dlmethylhydroxylamlne and tr| th Ialum um. Alternatively, the

BB BF RS ARTEOB YRR AT PRSNGSR VR R Sy

e daanua QeMoral bisdmby r@lﬁﬁxﬁ‘i@]ﬁa@&ﬁm tedtﬂsttm tenpnioés off the present

formula (XV oluti on of LX\) wit hloride Qr SOC12

fﬁ‘mﬁé’rﬁr‘%ﬁg aﬂ%ﬁ%‘é’v@ﬁféﬁ e%xf‘éia’c?n wit an%amlne %‘% Gover it

fethbdayiprés Bt thucimale gimethvflanisnewd troephictihtor PHeppefeiviridentities
,(% 2%5/0 72 PCT/US2004/032771 -36 enantiomers of the amides

Shown below may be obtained by chiral chromatography.
00 R? COO CNRS8

The intermediates of formulae (X), (XI), (XI), (XV) and (XVI) may be prepared as
shown below (where P represents a N-protecting group and R7 and RS, Wh:iph may be the
same or different, each represent C1-C4 alky! (optionally substituted with one OMe
group), or, taken together with the N atom to which they are attached, form a pyrrolidine,

piperidine or morpholine ring):
Cl CN
H,S0,
[OH T [OI/CN EXOH [ ]/LL [ ])k
% )
P P b P
)
HzO
HCI [ j)L [ J)K
)
P
XV) X1

N-protected ethanolamine is reacted with 2-chloroacrylonitrile to give a Michael adduct
which is then treated in sitw 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,S804/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 HoO/HC! to give the acid of formula (XV). This in turn
may be converted into the amide of formula (XVI) by reacting 2 solution of (XV) with
oxalyl chloride or SOCI; to provide an acyl chioride which is then reacted with an amine

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



PP (XIb (XVI)b Suitable N-protecting groups will be known to the
person skilled in the art. Further 5 information on suitable N-protecting
roups is contained in the well known text "Protective Groups in Organic

“%i/ Esé‘%‘%z':”'l'heodora W. Greene and Peter G.M. Wuts, Jot?’rWWl /032771

Sons, Inc., New York, 1999, pp.494-653. Benzyl is an especially preferred

N-protecting group. 10 N-protected compounds of formula (I) wherein X is

NH2 may be prepared from compount®of formula (X) as shown below:

Art NH Are O Ari CNHz P P O ~CN/ not isolated CN J/ Art NH IXl g

[CN R1 COR1NH2 N P_notisolated In route A the intermediate, (X) is. 1

REANARTIGHNOA the paddes SR Laadi G X T FROB REIAF rER SR B R

arDinRfoesied compound of formula (1) wherein X is NH2 and 15 Rl is
CH2Ar2 wherein Ar2 = Ari. In rute B the intermegliate (X) is treated with
one equivalent of the Grigrg%a aglgnt RIMgJBHf ||0W§.}j by one equivalent
of the Grignard reagent ar 2MgBr to pzrf)w e arqlT\l-protected
compound of formula (I) wherein. X is NH rnagwely, the Grignard
reagent Ar1ACH2MgBr may'?be added first followed by R1MgBr.

Preferably, a Lewis acid sdch as titanium iIsopropoxide is added to the
reaction WO 2005/047272 PET/US200410327 78VDE

Suitable N-protecting groups will be known to the person skilled in the art. Further
information on suitable N-protecting groups is contained in the well known text
“Protective Groups in Organic Synthesis”, Theodora W. Greene and Peter G.M. Wuts,
John Wiley & Sons, Inc., New York, 1999, pp.494-653. Benzyl is an especially preferred
N-protecting group.

N-protected compounds of formula (I) wherein X is NH; may be prepared from

compounds of formula (X) as shown below:

‘ Al
MM
Q AT, O Ar,
I y
A [ ' [ NH,
X )
P P

[OVCN not isolated

by N Ay
P
O
> B Rt O TR
' N,
N N
| t
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) whersin X 1s NH; and
R1is CH,AY2 whersin A2 = Arl. In route B the intermediate (X) is freated with one
equivalent of the Grignard reagent R1IMgBr followed by one equivalent of the Grignard
reagent Ar1CH,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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15

-37 mixture in between addition of the Grignard reagents (see Charette,
A.B.; Gagnon, A; Janes, M; Mellon, C; Tetrahedron Lett, 1998, 39(29),
5147-5150 and Charette, A.B.; Gagnon, A; Tetrahedron: As mmetrg,
WOIYPA[B), 1961-1968). 5 N-protected compounds of formiy (1P 4032771

wherein X is OH and Rl is CH2Ar2 wherein Ar2 = Arl may be prepared
from compounds of formula (XI) as shown below: 0 * Ag COY,l '0Et CCO

P P P ('nnotisolated Intermediate (X}")?fs treated with an excess of the
Grignard reagent Ar1CH2IvlgBr to provide an N-protected compound of

formula (1) wherein X js OH and Riis CH2Ar2 10 wherein A2 = Ari. )
PRGBS ABUNTS B 07 TP HERETT 38 R ey B et
Jféri?éﬂ, IME 1\11&@8%,@, aetigeaicioirma o8] Bec e ik 66 tordrThar¢xs (lm);
shown below: ArCC" R1 COR1 N CNJ R8 P (XVI
GeEPa S oh R B IR Wﬁyisl g%%i&ﬁ@élggt%%?g the requisite
Grignard reagent R1MgBr to provide, on work up, a compound of formula

(X hen the reactiqn.is ed usipg.t omers. =
?Q?F *e\é\ﬁ"*&?ﬂi’ﬂ’ ﬁug?dg’c%gggnv%r@:‘t%}\%%ﬁgfqz?ggggg&l%ﬁgstgﬁ?g providem Acz

L6 ey \WEOpR9eEI0 £727 coPTyuis 20 danpg r(#il) as shown below:

Ar‘i
0 0
0 Ar, Q Al
© Q&L 1 1
” e OH
) ) )
P £

B
*xB not isolated

Intermediate (XI) is treated with an excess of the Grignard reagent Ar1CHMgBr to
provide an N-protected compound of formula (I) wherein X is OH and R1 18 CHrAr2

wherein Ar2 = Arl.

N-protected compounds of formula (f) wherein X is OH may be prepared from the

Weinreb amide of formula (XII) or the amide of formula (XVI) as shown below:

Ar,
O o
O\/LLN/ C - C 1
D — b
o ) Y
P P P
(%10 / £XII)
o]
URY
[O \)i\rg
J R8

(Xvh
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 (XID)b or (XVI)b it proceeds with retention of
stereochemistry to provide (XIi)b.
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-38 0 OH R1 P (XII)b To a solution of the ketone of formula (XIII) is
added a solution of the Grignard reagent Ar1LCH2MgBr to provide an

N-protected compound of formula (I) wherein X is OR When the reaction
WO dREHEtEY using the preferred enantiomer (XIIN)b the reactiolf §>2004/032771

proceeds stereoselectively to provide an N-protected compound of
formula (II) wherein X is OH. Ar, CO,' | R1 NJ P The ketones of formula
(XII)) may also be obtained via a diffetent route as shown below: OH OH
0 OCORI_.CO~R1_YCORINONOPPPP (XIll) 10 A solution of
N-protected morpholinone is treated Wit%a strong base such as lithium
diisopropylamide. To this solution isgﬁg@ an aldehyde RI CHO.
Reduction of the morpholine carbgnyTigrobp using, for example,
borane-THF complex followed by oxidation of the alcohol using, for
example, Swern oxidation conditiong, provides a compound of formula
(XIIT) which can be reacted onward a&suescribed in the previous 15

h t ' N- ' '
B R B e i Freagent
AKGH; M8 bepsyidsasi2earbireiedroarposnd Ritiorsiad) Nisisiactdg OH.
AP ands.abfomasipn (e WhsHe It itk &b ShauEHRBIONIb the reaction

proceeds stereoselectively to provide an N-protected compound of formula (IT) wherein X

is OH.

g\
g |.0OH
0.1~
(JT
I
P

The ketones of formula (XIII) may also be obtained via a different route as shown below:

OH OH O
8]

) % Oy — (T
o Yo ) y

01D
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 carbony! group using, for example, borane-THF complex followed by
oxidation of the alcohol using, for example, Swern oxidation conditions, provides a
compound of formula (XIIT) which can be reacted onward as described in the previous

scheme to provide a N-protected compound of formula (T) 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:
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WO 2005/047272 PCT/US2004/032771 -39 O HO Art (i) strong base RO
Arl O~CR1 CR1 (i) R-HalCJJ-"NNII P P Suitable strong bases will
be known to the person skilled in the art and include, for e %@zeﬁ%.&iml

Wﬁyﬂ)}%ﬂﬂélmllaﬂy, suitable alkylating agents will be known to the person

skilled in the art and include, for example, CI-C4 alkyl halides such as
methyl 5 iodide. N-protected tompoun%;.) of the present invention wherein
X is NH(C1-C4 alkyl), may be synthesizéd by treatment of a compound of
formula (1) wherein X = NH2 under reductive alkylating conditions or
using suitable alkylating ager;& known to the person skllled in 10 the art

including, for example, Gty alkyl g? kgﬂ)g%ggg as e iodide.

N-protected compou e presghtrpygntion may be elaborated upon
using standard organic hen'ﬁétry to-provide further r%iected
compounds of the presént invention. For examp rganometalllc type
couplings between an Art-Br derivative and a 15 phenylboronic acid as
shown below can provide Arl-phenyl derivatives. BPRI B(OHz) X x Co Pd

RENEN fdCompomits: ehiarmid #nd herahheiobiainad By AePiiRation,

of the N-protected _intermediates as shown helow: Arl X X
example, sodinm hydride. Similarly, suitable alkylating agents will be known to the

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

N-protected compounds of the present invention wherein X is NH(C1-C4 alkyl), may be
synthesized by treatment of a compound of formulz (D) 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 izvention 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 Ar1-Br derivative and a

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

B{(OH;}

@
[ R'!

Compounds of formula (I) may be obtained by deprotection of the N-protected

intermediates as shown below:
Ar

1 Ar1
X
© Ri o -
[ [ RA
N N
P

(I} wherein Rx, Ry and Rz =H



CR10 CRL1INN H (I) wherein Rx, Ry and Rz = H WO 2005/047272
PCT/US2004/032771 -40 Further information on suitable deprotection
methods is contained in the well known text "Protective Groups

“@r@"&?ﬂ% gyﬁthess" referenced above. Thus, in another emb%‘g%éﬁfi‘%’f)%ﬁ”l
present invention there is provided a process for the 5 preparation of
compounds of formula (I) comprising the step of deprotecting a compound
of the formula (XIV) Rx Ar, Rz0 Ry X"Rz~RIRz RzIRz P (XIV)
Wherein P represents a N-protecting group and all other variables are as
g efined for 10 formula %&% ve, to rowde a mpound of formula %B

R FOTB R By A 5 S S PR P Ry e Sblprn text

éﬁtbt&xamﬁkmpﬁmmgﬂumsmhme’w&enwdv&mn may be prepared by
conventional organic chemistry techniques from

N-benzyl-morpholine-2-carboxylic acid ethyl ester 1 15 or
Nsbgnzyimtrptatinodiees ofitinedmBohentés: Théroit frovilkd OproackNpr the

5 i)"fegéi(ﬁgn%l}‘lgo%g&%gs?o% ﬁﬂﬁin%% (§ %Q%%‘Ss%ng the step of deprotecting a compound

of the formula (XIV)

Rx Ar,
Rz o Ry | X
Rz—" R1
RS TRz

| "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 (1), 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.

O ja o
o X 0 - oA
coaliN e o e

———

g o o

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

suitable Grignard reagent leads to ketones of formula (XI11) wherein P is

ben | as listed in Table 1. 20 WO 2005/047272 PCT/U82004/032771
f’l% ound (Ketone) methyl 3 ethyl 4 isopropyl 5 ig0 ’Rﬁ%‘mmzm

'cyclopentyl 7 tetrahydropyranyl 8 3, 3,3-trifluoropropyl 9 4,4,4-trifluorob

utyl 10 cyclopropyl 77 n-butyl 82 Table 1 Cyclopropyl-substituted ketone
77 may alternatively be obtained from N=benzyl morpholinone as outlined
in Scheme 2. OHOHO OIO_>N __r-'V-.-IN PhPhIPh-)Ph/ 7576 77

5 Scheme 2 Treatment of #he-N-benzyl-mazphelinone, with a strong base
such as lithium diisopropylamiderollowed g;/ a%dePon of cyclopropy!
methylaldehyde gives 75.| Reduction of 75 wif&t9®#ekample, borane-THF
complex gives 76. Addition of aselution of 76 t8 a pre-mixed solution of
dimethylsulfoxide and oxalyl ChiQigg provifes 74. I
isopropy! 5
isobutyl 6
cyclopentyl T
tetrahydropyranyl 8
3,3,3-triflucropropyl 9
4.4 A-triflucrobutyl 10
cyclopropyl 77
n-butyl 82
Table 1

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

morpholinone as outlined in Scheme 2.
oK On o
O, —CLv—Cv—(r v
N O NT O N N
PhJ F’h) ) /T
5 76 ‘ T
Scheme 2
Treatment of the N-benzyl-morpholinone with a strong base such as lthium
diisopropylamide followed by addition of cyclopropyl methylaldehyde gives 75.

Reduction of 75 with, for example, borane-THF complex gives 76. Addition of 2 solution

of 76 to a pre-mixed solution of dimethylisulfoxide 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, RS and R6 are

H unless otherwise indicated) as outlined in Scheme 3.
R2

CJ/““W-» (fQ

Rlpg

N-benzyi substituted tertiary alcohnls

Scheme 3



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 |nd|cated as
VRREE RS cheme 3. R2 uOu H.O COQ/\R1 IN NJ Ri R6 R Py
Nbenryl substituted tertiary alcohols 15 Scheme 3 WO 2005/047272
PCT/US2004/032771 -42 Debenzylatlon and salt formation as detailed in
Scheme 4 leads to the tertiary alcohof 4%alts listed in Table 2 (wherein R2,
RS and R6 are H unless otherwise indicated). / H. H. R6 R2 R2 H RC

RtRSN\/COC|NCRSRR6RSO HC| Ch me45
SOl 85 S AT SSNRIEE APy s ety alcohol

ﬁz@m@ BRI RAIKRbHReH RenRry a(irlﬂtﬁakt)}ﬁ m&ﬁm@dmmr)éb inditwtb@-Ph
1112 2 ethyl 2-OMe,5-F 13 14 3 .ethyl 2-OCF3 15 16 4 ethyl 2-Ph 17

18 " R Rz
9 H. H.
o o o
( R R ———= o) e Q
N [ LS RS [N LRE RS
h B He

Ph)

Scheme 4



5 isopropyl 2-OMe, 5-F 19 20 6 isopropyl 2-OMe 21 222 7 isopropyl

2-OEt 23 24 8 isopropyl 2-OCF3 25 26 9 isopropyl 2-Ph 27 28 10

isopropyl 2-Ph, 5-F 29 30 11 isobutyl 2-OMe, 5-F 31 32 12 isobutyl

"%‘?g@? %34 13 isobutyl 2-OCF3 35 36 14 isobutyl 2-Ph 37P§§""i$§/‘3“‘”{’32m
isobutyl 2-Ph, 5-F 39 40 16 cyclopentyl 2-OMe, 5-F 41 42 17 cyclopentyl
2-OEt 43 44 18 cyclopentyi 2-OCF3 45 46 19 cyclopentyl 2-Ph 47 48 20
cyclopentyl 2-Ph, 5-F 49 50 21 tetrahyﬂ?OpyranyI 2-OMe, 5-F 51 52 22
tetrahydropyranyl 2-OCF3 53 54 23 tetrahydropyranyl 2-Ph 55 56 24
tetrahydropyranyl 77 58 25 3,3,3-trifluoropropyl 2-OMe, 5-F 59 60 26
3,3,3-trifluoropropyl 2-OCF3 61 62 27 3,3,3-trifluoropropyl 2-Ph 63 64 28

4,4, 4-trifluorobutyl 2-OMe, 5-F 65|66 29 4,4, 4-tritwesoiedi] [Séthpod
30 cyclopFspgPROMe 6870 31 cyc%p?@p?ﬁz-o_?ﬁ@ﬁ%gg! 32 yelSptvpyl
i T Y = I NRT B W Y W, P n-butJl!

2-Ph 73 P4—35-mbuityh2-Oie-83-84-36-n bty DIREE . =
2 ethyl 2-OMe,5-F 13 14
3 -ethyl 2-0OCF, 15 16
4 ethyl 2-Ph 17 18
5 isopropyl 2-OMe, 5-F 19 20
6 isopropyl 2-OMe 21 22
7 isopropyl 2-0et 23 24
8 isopropyl 2-0QCFa 25 26
g isopropy] 2-Ph 27 28
10 isepropyi 2-Ph, 5-F 29 30
11 isobuty! 2-OMe, 5-F oy 32
12 isobutyl 2-0OFt 33 34
13 isobutyl 2-OCF; 35 38
14 isobutyl 2-Ph 37 38
15 isobutyl 2-Ph, 5-F 39 40
16 cyclopenityl 2-OMe, 5-F 41 42
17 syclopentyl 2-0Et 43 44
13 cyclopentyl 2-0CF, 45 46
19 cyclopentyl 2-Ph 47 48
20 cyclopenivi 2-Ph, 5-F 49 50
21 tetrahydropyranyt | 2-OMe, 5-F 51 52
22 fetrahydropyranyl 2-0CF3 53 54
23 tetrahydropyranyl 2-Ph 55 56
24 tetrahydropyranyl | 2-{3-F-Ph) 57 58
25 3,3, 3-triflugropropyl| 2-OMe, 5-F 59 50
26 |3,3,3-trifluoropropyl 2-0OCF; 81 62
27 13,3 3-frifiuoropropyl 2-Ph 63 64
28 4.4 4-trifiucrobutyl | 2-OMe, 5-F 65 66
29 4 4 4-trifluorobutyl 2-Fh 67 68
30 cyclopropy! 2-OMe 69 70
31 cyclopropyl 2-OFt 71 72
32 cyclopropyl 2-Ph 73 74
35 n-hutyl 2-OMe 83 84
36 -butyl 2-Ph 35 86
37 isobutyi 2-Cl, 6-F 87 ' 88
38 isohutyl 2-Ci 89 90

Table 2
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37 isobutyl 2-Cl, 6-F 87 88 38 isobutyl 2-C1 89 90 Table 2 WO
2005/047272 PCT/US2004/032771 -44 The compounds of Examples i to
32 and 35 to 38 can be obtained in enantiomerically pure form via this

WBRWHIAI Thirally pure ester 1. Resolution of 1 into its enahfGSMer&¥4a’”

be achieved through chiral HPLC. Conversion of the ester to the Weinreb
amide does not disturb the chiral center thus providing chirally pure
amide 2. Conversion of the 5 Weinreb-Afhide 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 .
R SFPEPH A LRI e Bhan fos e ARBHEATGRI. SHtpmerically

srparatamidmay eondusiedobfidtie ketones 3. RekOlufiduatidRtthitvegitiomers
chiral HPL.C tq provide thei tigmers..Chiral. separati he ester
GRS R CE D SR B o SR BT e PR R e SLeEat e does
theisd sskitiablei n_lﬂnd mhtmﬁumdmmﬁmﬂ%mm& Ciastesom effithe

ts formed with QEQ«!O%?%%@‘AQQA%%? cﬁ&%ﬂg &%%ﬁ}a?%%'i‘e%r%ﬁg §ling chirally
( cellwemeags IS a stereoselective process and gives predominantly one
diastéréareed wit, G Iyzsiﬂallzfammﬁit@b@ thersetspatiidiasreormductyd on the

eHSRlanis ARsPEed NGy iRMe Ak AR R AR QIR chiral separation

Alternatively, enantiomerically pure products are obtained 15 through

CORYEFIHANS 2 NFEREed Bkl o B SIS Grip Bhovide thei

Carhenensy|onitolepwes by sepRralian A iak ElSnize IRVEE afilRed by
N-Egrotectin_g group leads to enantiomerically hkﬁgly enriched products., In
th

BSEIHRRATEIBRAD R GERt B AE SRR ToHBRHABRA PRI of
alRsigodicAO b ormdd g¥ithetipamante AidditoehydthatearapBy: ghdfd Feagent
tetrahydrqQfuran 2-MeTHF. = 2-methyltetrahydrofuran DIBALH = diisobutyl .
TRNRA S A LR RSB AR DS RO LR B oot it
fastyienishtomanabyiSiscreasad gesteornmtny NCdBeriigtitoh is observed during
Crfég_&r)pfg 32ae an@ﬁ %Sro%)f?\tf%ﬁ%ly, enantiomerically pure products are obtained
through conversion to an N-protected analogue such as butyloxycarbonyl or

carbobenzyloxy followed by separation by chiral HPL.C. 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

THYF = tetrahydrofuran

2-MeTHF = 2-methyltetrahydrofuran

DIBALH = diisobutyl 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 AcQEt = ethyl acetate

PS-DIEA = polymer-supported diisopropylethylamine
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NMR = nuclear magnetic resonance MW = molecular weight McOH =
methanol 30 EtOAc or AcOEt = ethyl acetate PS-DIEA =
olymer-supported diisopropylethylamine WO 2005/047272
WO 041032771 -4B- DEA = diethylamine RT = retentionima ehz = '
carbobenzyloxy h, hr or Ins = hour or hours 5 min or mins = minute or
minutes ee = enantiomeric excess de = diastereomeric excess eq or
equiv. = equivalent ACN = acetonitrile 16" DMF = dimethylformamide
DMEA = NN-dimethylethanolamine NH3aq = 25 wt% aqueous ammonia
Tﬂf}fi :ig%%lmf)erature of the reaction mixture 15 The analytical LCMS data
reporteg fofera either to: (i) a 6 minute run, performed on a column (C 18
5Rx3 reenbon)titlsing a gradient [90% H20 (+ 0.04% formic acid) to 90%
|(+ % formic acid)] over 4 minutes and then hold for 2 minutes;
?rgli) g%%%ﬂ%%n performed on a column (C18 100x3 mm 5m) using
dghaardns f9bosr 20H4@G(+ 0.04% formic acid ) to 90% ACN (+ 0.04 %
frmic agidLoyuer.S miniies and then hold for 3 minutes. General
Synthetic Procedures for the Preparation of Examples 1 to 32 and 35 to
3 2ERGBENPEsedure 1: Preparation of N-benzyl morpholine alkyl

ketertssko-amalidionQf the carboxamide 2 in anhydrous THE at OC is
added a solution of the

eq or equiv. = equivalent

ACN = acetonitrile

DMEF = dimethylformamide -
DMEA = N,N-dimethylethanolamine

NHsaq = 25 wt% aqueous ammionia

Tmass = temperature of the reaction mixture

The analytical LCMS data reported refers either to:

(i) 2 6 minute run, performed on a column (C18 50x3 mm 5um) using a gradient [90%
H,0 (+ 0.04% formic acid) to 90% ACN (+ 0.04% formic acid)] over 4 minutes and then
hold for 2 minutes; or

(ii) a 12 minute run, performed on a column (C18 100x3 mm Sum) using a gradient [90%
Ha0(+ 0.04% formic acid ) to 90% ACN (+ 0.04 % formic acid)] over 9 minutes and then

hold for 2 minutes.

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

Gereral Procedure I: 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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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 hydrochlor/ic acid or

WOAMRPAHF Zmmonium chloride solution and 30 extracting either in DCM of |

ethyl acetate. The combined organic layers are dried over WO
2005/047272 PCT/US2004/032771 -46 magnesium sulphate, filtered and
concentrated in vacua to give the corré‘é%onding alkyl ketones 3-10, 77
and 82. General Procedure 2: Preparation of N-benzyl tertiary alcohols 5
To a solutio fthe#‘iﬁto es 3-10, 77 angd82 in anhydrous THE at 0Cis
TP SR PR b SR SRR QG DB EOTeRoapE el
RetervmactiOnhiedd&2is 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 10
G gyvak Reeceditindo? i egrieationarf iNalgereyiLiter tiaipyhatepfilkered and
concentrated in vacua to give the title N-benzyl tertiary alcohols.
Purification details are listed for individual compounds. General

PeocedureBo Dappppritibh b 7R e inentadrels ghBlut® ' dsadbiioniution

A e Y b L P

Ade
R O PR AT PREREYY é’ﬂ‘?&%ﬁ%@ﬁ}ﬁeﬁ%&ré%@ﬂéb%?@@éﬁﬂm by addition
SERELDWARIX IR % RBIRA 1T tHe G RBEER FEARIONHS, MAORERISHRYFI e Tayers

and LCMS analysis. After completion the reaction mixture is filtered, and

X TSR o S BB 0R P RFEr AT S eaegReicd i vacuo
ropicentmtal N-batnd 1idbihedobisisdeediraddhastalytieniheateditaioQ@al

f%r 1.5 tg, 8 hours. After complete consumption of starting material the

Fethanol solution is evaporated to give a product, which is further purified
as detailed for individual compounds. 25 General Procedure 4:

e U R SRR v aci
T2 ejuting 66 laapdrsiietficanyt rizhe by dviths DS amadifed solid
AIPS%E Hinig’s base (Argonaut, 3.56 mmol/g, 2-4 eq) and a-chloroethyl
chioroformate (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 in 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 inte hydrochioride 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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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 30 quantitative yield. WO 2005/047272
WOGHRIE53641032771 -47 General Procedure 5: Preparatic?r%: gfué’zr?&ﬁ%rz "
reagents and benzyl Grignard reagents Such reagents were prepared
from the requisite halide or benzyl halide using methods known to those
skilled in the art (see for example Fiesé‘}?LF. and Fieser, M.F. "Reagents
5 for Organic Synthesis", John Wiley and Sons Inc., Vol. 1, pp. 415-424 or

rch, J,,"Advanced.Organic, Chemijstry”, John Wiley and Sons In¢., 3'a
e e S P A B PSSR Dot Gliare
ageagemrcially available or prepared using previously published literature

| mediates for.the Synthesis.of Example
B R Y e S Bhocs
A idhpati siHipddadhectsan foeekanip sRibrmag EcPwitid Fieser, MLF. “Reagents
Nsp b : v favaiable, fr oA $§mia
C‘;orﬁggér{:l% - g{h?%%rbo’a%é(r%l?o%r{%i eal(llr%%gg\é ]?é'aﬁ(\?'z\’/ﬁ#%b éd f‘gr'?r?noi ﬂrccﬁ’ )
cﬁémg&i&?ﬁ%ﬁm@%%@édlmwﬂgé@@@méé.Edqs:mrﬁﬁﬁ’eﬁé&k&he
isemaintaARELD 8PNeRR PR GaaNHd 29 &y cHiﬁﬁx@ﬁ;%ﬁlgﬂ SAREDAE M ared using
subsequently a water bath at 15 C. After one night stirring at room
t@%‘ﬂ%&é\%?@ R@é%ﬁfﬁﬁ‘?ﬁf@%e is dissolved in tetrahydrofuran and
transferred 20 to a 2 L reactor which is cooled to -5 C by ice/NaCl bath.

ran, is Jﬁ5 L. Potassium tert-butoxide

i . JetHDY POTHOS OV HHEHETRERHYY the reaction
temperature at 02 C. After 1 hour post-stirring at 0 C, the mixture is
QUBBEHEM 0P SBHABIeE Mkt 3 (500 mL). The aqueous layer is
extracted with diethyl ether (500 mL). Organic layers are dried over
MgSO4 and 25 evaporated to dryness. title compound (149.8 g; 65%)
is obtained after percolation of the dry residue on 1 kg of SiO2,
eluting with the following gradient: 5%%& - 95% n-heptane 2.5 L

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 2 water bath at 15 °C. After one night stirring at
room temperature (water bath), the mixture is dissolved in tetrahydrofiran 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 ter-butoxide (148 g; 1.1 equiv.) is added by portions
over 1 hour, keeping the reaction temperature at 02 °C. After 1 hour post-stirring at 0
°C, the mixture is quenched with saturated NaHCO; (500 mL). The aqueous layer is
extracted with diethyl ether (500 mL). Organic layers are dried over MgS0, 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 Si0;, eluting with the following gradient:

5% AcOEt ~ 95% n-heptane 2.5L '

10% AcOE! — 90% n-heptane 2L
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10% AcOEt - 90% n-heptane 2 L WO 2005/047272 PCT/US2004/032771
-48 15% AcOEt - 85% n-heptane 2 L 20% AcOEt - 80% n-heptane 5 L
Alternatively, this intermediate may be prepared as follows: A 1600 L
Vb‘?a@g-sﬁ{ﬁ‘éﬁ%eactor under N2 is successively loaded with PCTIUS2004/032771
2-chloroacrylonitrile (33.2 kg, 379 moles) and toluene (114 L) at 21C.
Then, N-benzylethanolamine (57 kg, 377 moles) is added and the
reaction mixture is post-agitated at roorﬁgremperature for 5 about 17h.
Then, the mixture is diluted with toluene (336 L), cooled down to about -
12 Cand E%Bassium t-butoxide (42.3 kg, 377 moles) is added in portions
(10) maintaitihg- 5ot Y8 BREPHfass -5 alfobit - 2 C. The mixture is
post-agitateghaialasit-0&0Johhéptmdhen querched by adding water

(142.5 aiptaining about 2 'C:5 Tmass :< ahqut 8 C. The aqueous

Ié&tgﬁ%hszfgﬂraé{%(ﬂn {a;g%lr%%%ﬁﬁﬂﬁ S 8?6881'53[@&#@ Jffowing the mixture 10

t6. Q0. |52S-dinddthentoin endetayeisisuaestied witadvateitiMh otdadRtbnitrile

t e I rated. rganic layer is then concentrated

R T g A P e S e

t&/digtiess = Rgdef widdherephidilritderaietbsragitibisd diwiitnt otuereatictdor
ea i j ili z m 4.1 k

o oo a0 88 e Lot Qa2

witfabnRseE bRatpxify (FRSkant/ firnates) i eddeddemudiens (Henaintaining
rasdeed presstre {450 ;HaRars) B@@iﬁtﬁémiﬁ)ﬁ@%ﬁé@ zﬁr_%%u%%c for 2.5

distill 351.8 kg of toluene. 4 Benzyl-morpholine-2-carb c aci
iy drere Asmeleddn) adding iy L ARSHE nisGining sbawtdr(relEmNg isabout 8

succersiveholaaded WiRiomered36:£2,mi)ang fo sagn%rgﬁ&%ll?gn 1 ture
(10.7 g, 122.23 mmol) at room temperature. Then, N- enzﬁ
éﬂféﬁ%ér?ﬁﬁ’eﬂ(@&l%f@lumiwmmw@%mmm( bdmlanadites aqueous layer

RREHRAIBINIHE I RAS LAGH A Ak AL LA RPN AL 1R IRl hBRe TR HSmbars)
mixture is diluted with toluene

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
Oy
N
©) MG

A 500 mL reactor under Ny 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 ter-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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(110.16 mL), cooled to - 5C and 2M potassium tert-butoxide solution in
THE (121.14 mmol) is slowly added over 30 min, maintaining the
temperature at - 5 C to 0 C. The 25 mixture is post-agitated at about -5C

W8 YO then guenched by adding water (45.9 mL). ThePgaﬁ]esc%%oé‘/G3277l
layer is separated and the toluene layer is washed with water (45.9 WO
2005/047272 PCT/US2004/032771 -49 mL) and then the mixture is
allowed to warm to room temperature. e organic layer is then
concentrated under reduced pressure at 40C. Then, the mixture is diluted
Wniltﬂ toléj ne &OO. L) and Fxtrzacted with 6N HClaqg (162 mL), This )
Ao STS P PR HRRHS T T8 TREEHTR FBF APPEGHHRSFAIES Rt pEgRpic layer is
alewechterstatat nndentehneerateraavediolt. Thafleicnistatizgiionof Qi
0 B Bt B A N e 1 0 B 0 S U TS Bated wp
bierthy reflom Syp bt -tharaifiromiz oo iy i chtoridet¢BPErohae Brakight.

feac I k ively | ith 9 9.41 .
e T e ook S 5 AT SCH W P M il i e
cHIgreducsBrasEurs B3 R MBIE Tiskdmiktdre is heated up to 60-65C for
20 si0rebhe A ' 60 mmol) in
dichlor%?ethg%e 2%9 %@%%g?ﬁﬁpﬁiﬁﬂwggéﬁi%ﬁﬁ@%perature
below 10C. The heterogeneous soluti mfg’? st-agitated for [h30min at
room temperature and quenched with wate mL). The biphasic mixture
is 15 filtered on a Hyflo Super Cel 0), then after separation, the
organic layer is concentrated underreduc€ pressure. The mixture is
taken up with isopropanol (80 mL) and 12N HClaq (1.61 mL, 19.41
rintof) FebirsatRs nden Azap duserrsbraatendethuith R (e, Pddsurecithe
ratiseoisHEleB o RIDIPRPRNAII (LS MmbdnheRS AN TGN & m1, 2135

homogeneous solutign is formed, then it is cooled to room temperature.
PR o UISHEHE 20 RREFER S RopFobeen PecpiNdaidd Then,
undeihviiae P READ060 vennd hitichibiain 3o ameiiiwhite eveer with

79 %.overall yield., 4- I line-2-car li id ethyl r(l
l?ee;?xz?é/ T le Igegature%%ﬂjzuy 183%’.% Igeeteroggngg&(g s;lglgt%% 1est pgsggéietat% for

1b30min 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 efhyl ester (1)

Y e
>4

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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0 c o I~ A stirred solution of 4-benzyl-morpholine-2-carbonitrile (113.0 g,
0.56 mol) in ethanol 25 (1030 mL) is treated with concentrated sulphuric
acid (165 mL) added in portions. (exothermic, internal temperature rises
R MSMBTEAL to 65 C). The mixture is then WO 2005/047278¢T/US2004/032771
PCT/US2004/032771 -50 warmed under reflux for 66hrs. The solution is
cooled and then concentrated in vacuo to- half volume, basifled with
aqueous potassium carbonate (beware'qpf)thing) and the product
extracted into diethyl ether. The organic phase is dried over magnesium

sulphate, filtered and evaporated to dryness in vacuo to yield an oil, This
R A B X RGP R G e s g to
Alabimeitedy basfisdouitil syweays petaysihesisbonas: ioowes AcliNAd 4easter

ber filled with N NaOH (60 L) is charged under
R s hmomees 5 e e siphate,

rfiprechenceevapripiadtb irmsFsiasacud b 3060d enndk Mhatedistlfliicaidated
ek uRBPRDSAURC 10,8 Lhpigaluionover 20 min (highiy

exothermic). The solution is heated t0'] ’for 2.5 days. Then, 10 L of
solireratisdis erawend doery be sumthesisdrs folotion mixture is cooled to

TR AR1356a | RNt i
sqlutio n?l/ 2t satu rge%%g%ﬁéﬁ%?\lﬂg Eggl%ﬁ( %ﬁgﬁié%mi%?¥g&\?%§gﬁ %I
FEFOSeIARR SRR TE R 4 BERy o TphaliBeRecpbasitsilsrd $aikecPid? 1®1) and

réﬂﬂimﬂihemﬂ_g)amﬁ Phase=st 3@@%&!@&@&1@%&@&1@&@% (EPJ%SE, ) mol) is added
%(Lﬁ%céggl t\{wthoeth;ﬁl)l acetafe %;,(10 L). The combined  organic I%;/rs are
evaporated to dfy 8@8%@&1 a@fﬁ%ﬁqﬁl@}vgpﬁé%%m@ﬁ gedlix for 2.5
(d092Fh87%) 4-BEsutybinir iiatiliee Greamoxdinacidmtnd fsielotl)@Qub is
mpound,l.ma S ted jnto its enantiomers by chiral
R A T S e FUomesBt neeCo:
BODYRrETH-sangadeds BNUEAydONAH D2 saturated, 7 L) to reach a pH ~ 7. Ethyl
acetate is added (15 L) and the phases are mixed for 15 min. The organic phase is
separated and the aqueous phase is extracted with ethyl acetate (2x10 L). The combined

organic layers are evaporated to dryness under vacuum to give 1 as a vellow to brown oil
(1992¢g, 87%)

4-Benzyl-morpholine-2-carboxylic acid ethyl ester (1b)
0
EC) jH‘.‘ik O/\
N

g

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

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

4-Benzyl-morpholine-2-carboxylic acid methoxy-methyl-amide (2)
o]
[O j/u\'}l/
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detection at 260 nm. The desired enantiomer Ib is the peak eluting at RT =
20.25 min. 4 Benzyl-morpholine-2-carboxylic acid methoxy-methyl-amide

2) 0 CO-N'N 0, WO 2005/047272 PCT/US2004/032771 ol T8:8
7US2804/032771
g}ti%r(r'g5 8é"azspfﬁension ofN,N-dimethylhydroxylamine (6.6 g, 67.6 mmol) in

anhydrous DCM (200 mL) under nitrogen at OC is added dropwise a
solution of trimethylaluminium (2M solution in hexane, 34 mL, 67.6 mmol)

over 30 minutes. The reaction mixtureis allowed to warm up to room

temperature and left stirring for 1 hour. A 5 solution of the ester 1 (6.74 g,

mmol) in anhydrous 10 é_)zpirs then add dr ise oyer 30
R R C BBt yarous

JOEMENNG L andeustadsitien0sf phedirdatepuitera(shéatumfhydrogen

' tion,.: cipi isge filtration throu
L e i (1 e e
i SCRTENTEBRE Rt o sdHeuvEER AMVRsieeth tempirizsend TeR siiiepder 1 hour. A
QYRS Srexdraeted vt ior olaro A dNRIIAADIEN 866 5. 258s then added

combined, washed with brine, dried over magnesium sulphate’and th
SHRRYsE P A EINTES 388 o eactor BEYe Rblibrtiame Premieht hefore

reaemEId Lei Ve ke ion 35pTiolpHyS: HQQ&@&QH&@&P@&Q%@H%&&H&%, pH 8)
esier.l (],5 q) the reactjon mlxj[uﬂr is left stirring for 1 hour before X
i 15, PERSORYBI G TSTRSS AN AP R AREB P de st residue

phaspliatédpHiGosatut Ohe iolianie dinsad dionehowuateted hevaeontbwashed

layer is re- extracted with DCM and the organic phases are combined,

T oty e Aqusons Taver it SXried WA PHIOKOIRRR 85 1 pratnds phgses are

Zambinya| ovashitd 3vEB oxirk/ AtpdvVer RB4B3G 1 stiiPoN 203 ;iHd-kdHER evaporated

(%ngc]u%)t 70411‘7-5%2 ( alr (p)o-il. érlnH .d.1.5Hz). 4.00 él »ad 1%. Hz,

1.7 Hz), 3.75 (1H, _d?,§11.°5 Hz, g’% Hf)t?‘%lgs%ﬁ%aé??‘ofg “@.—‘f,’*’ o %f’%g

(Seitozys:2pen(additepmal 3 $qytionad fe-tster 11( Bedy fhorea(@m niitiBrédiz)left

LEMS: BMiRosp %@?Q@dﬁgﬁfrﬁﬁ% M’E’d&ﬁldﬁ%@pﬁ%ﬁﬂ% buffer (disodium hydrogen

4-Benzyl-marpholine-2-Carboxylic acid _rr]ethoxy-methlyl/l-amlde (2b) O
phosphate, pH 8) solution, followed by addition of water. The aqueous layer is re-
extracted with DCM and the organic phases are combined, dried over magnesium
sulphate and the DCM evaporaied in vacuo to give 2 as a vellow oil (3.36 g, 47 %). MW
264.33; C14HooN205; 'H NMR (CDCls): 7.47-7.22 (5H, m), 4.55 (1H, 4, 1.5 Hz), 4.00
(14, dd, 11.5 Hz, 1.7 Hz), 3.75 (1H, dt, 11.5 Hz, 2.2 Hz}, 3.65 (3H, ), 3.56 (2H, m), 3.17
(3H, 5),2.93 (1H, 4, 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]", Ry 0.65 min.

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

[w)

(R
(Y

Compound 2 may be separated into its enantiomers by chiral HPLC under the following
conditions: Daicel Chiralpak OJ 20pm; 25cm; n-heptane/isopropancl 80:20 v:v; 0.4

mL/min; detection at 220 nm, The desired enantiomer 2b is the peak eluting at (RT =

227? 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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CNJ O, Compound 2 may be separated into its enantiomers by chiral
HPLC under the following 25 conditions: Daicel Chiralpak OJ 20m; 25cm;

n-heptane/isopropanol 80:20 v:v; 0.4 mL/min; detection at .
VAP €ABntiomer 2b is the peak eluting at (RT = ??7?? m%%or%ew(%w?l
Alternatively, compound 2b may be synthesized substantially as described

above for compound 2 using compound Ib in place of compound 1. WO
2005/047272 PCT/US2004/032771 -52- 2-Phenyl-5 Fuoro benzyl

bromide i~ i Sr F The title compound is prepared in 5 steps from

comm r‘iﬂl av ilablgéAldr' h) 5- fluorosalicylic acid following literature
zﬁfé’éélae{i%“ '{g’;{ggﬁﬁ &'Té%, 4020-4028). MW 5 265.13; C13H10BrF;
1H NMR (CDCI3): 7.48-7.38 (5H, m},<£.26-7.19 (1H, m), 7.05 (1H, td, 8.3
Hz, 2.8 Hz), 4.39 (2H, s); '9F NMR (&8CI3): -114.72.
(5-Fluoro-2-methoxy phenyl)-metha e HO F To a solution of

2-methoxy-5-fluorobenzaldehyde (1348939, 1 eq, available from Aldrich
10 Chemical Company) in methanol &t -10 C under nitrogen atmosphere

ﬁ@ﬂﬁ@%&@@%ﬁ (TRbatadn 2L JopriomwiseilasaldR s alayyed
to warm to room temperature and after 30 minutes the reaction solvent is

Rermovdis discisid Soliesinp iiusme e repTae S Gt RO orALIAHE ) MW
s ™
ichloromethane. The organig fractions are co and drie g
tgn%‘%ﬁézsaiggﬁ)i‘ﬁ%ﬁ%ﬁé‘ﬁ 5 Mﬁ?@e@ réglg%e?g'to give the title
GRRINEHNG- A MOpBei B Im BRYPIMW 156.16; C8HIF02; 1H NMR

(CDC13): 2.58 (m, 1H), 3.81 (s, 3H), 4.63,{g, 2H, 6.3 Hz), 6.78 (dd, 1H,
8.9 Hz and 4.3 Hz), 6.94 (td, 1H, sh%uﬁj 3.1 Hz), 7.04 (dd, 1H, 8.7 Hz

F
To a solution of 2-methoxy-5-fluorobenzaldehyde (11.093g, 1 eq, available from Aldrich

Chemical Company) in methanol at ~10 °C under nitrogen atmosphere is added NaBH,
(7.515g, 2.7 equiv.) portionwise. The solution is allowed to warm to room temperature
and after 30 minutes the reaction solvent 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 (MgSO;) and the solvent
removed under reduced pressure to give the tifle compound as an 0il (9.794g, 87%). MW
156.16; CsHoFO,; "H NMR (CDCls): 2.58 (m, 1H), 3.81 (s, 3H), 4.63 (d, 2H, 6.3 Haz),
6.78% (ad, 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). '

S-fluoro-2-methoxybenzyl chioride
OMe

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
aliowed 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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and 3.1 Hz). 5 fluoro-2-rnethoxybenzyl chloride OMe CI 20 F Neat
(5-Fluoro-2-methoxy-phenyl)-methanol (19.587g, 1 equiv.) is added to
neat SOC12 (42.2 mL, 4.6 equiv.) at -78C under a nitrogen atmos

h
Yhé&theEéidtion is then allowed to warm to room temperatﬁg'é{hF 2;?%55&"7‘

until evolution of gas ceases. An equivalent volume of anhydrous toluene
is added to the flask and the solution heated to WO 2005/047272

PCT/US2004/032771 -53 60C. On coo‘lﬁgfg, the reaction solution is poured
onto ice water. The toluene layer is separated and dried (MgSO4) and the

S é\é t emO\fed under re_ducegl ressure. The cruyde material is sublimed
( S0 éﬂs TRYIGE T R EHMPEL RS Walte Tantelrenedevg: is
63 igrahdi\add 4648 EEI00I Q tAEEHIME (erRG18)ind & sl hr&&RdSThe crude
2H), 5.6,79-7.20 (mﬁ)?»H 2-methoxy-S fluorobenzyl magnesium bromide
fSri e uhled Qggpeé%@rﬂst AgLteE s PeFEissTRpRIms aty3 whide solid
di@ssd etltareROAWILY 269 CRHEOIFD A FERBAI (@IS, N2, 34 @9@1&;3_@.@6 (s, 25D),
g.)in

Séf%#)rroéﬁ_ge ybenzyl chloride (116 g, 0.664 mol, 10 1.5e
diethyl € r?’( mL) is loaded in an addition funnel. lodine crystals and

aZsmedh expaiifit:of dhen i lwapaddime howyidenzy| chloride solution are

added and the reaction mixture is stirred tq4jpitiate the reaction. The

remainder of the 5-fluoro-2 methoxyben hloride solution is then added
. . .. 1% . .

drop-wise maintaining the tempera uré of reaction mixture below 28

C. The mixture is stirred for another 5 minutés at 19 C 15 and after.

completion of the addition a white suspensign is formed. 1

[AdEneniyimitinyhen (2 pIotirt- 334 Jathar bohad@)ifeiiyl ether (300 mL) are loaded in
a reactor under Na. A solution of 5-fluoro-2-methoxybenzyl chloride (116 g, 0.664 mol,
1.5 eq.) in diethyl ether (200 mL) is loaded in an addition funnel. Iodine crystals and a
small amount of the 5-fluoro-2-methoxybenzyl chloride solution are added and the
Teaction mixture is stirred to initiate the reaction. The remainder of the 5-fluoro-2
methoxybenzy! 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-(Phenylmethyl)morpholin-2-yljethan-I-one ( 3)
‘ o
oy
N
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) m
anhydrous THF (25 mL) following General Procedure 1 after purification by automated

column chromatography (eluent EtOAc/n-heptane 14/86 ~100/0 [v/v]) (0.3 g, 49%). MW
235.33; Ci4HzNO;, LCMS (6 minute method) m/z 220.1 [M+HT", Ry 1.55 min.
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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 20 anhydrous THF (25 mL) following General
VE}REUE 2 after purification by automated column chromatdfgFdpi{P4/032771
(eluent EtOAc/n-heptane 14/86 -10010 [vIv]) (0.3 g, 49%). MW 235.33;
C14H21NO2. LCMS (6 minute method) m/z 220.1 [M+H]+, RT 1.55 min.
WO 2005/047272 PCT/US2004/03277%- -54
1-[4-(Phenylmethyl)morpholin-2 yljpropan-l-one (4) 0 C" N Compound 4
is obtained from 2 (0.70 g, 2.65 mmol) and commercially available
IHiRiatimptnbaressfaitloririersiebere, ($194 mmol, 3 eq) in
anhydrous THE (25 5 mL) following Gengeral Procedure 1 as a yellow oll
(583 mg, 89%). MW 249.36; C15H2 ~£ CMS (6 minute method) m/z
234.4 [M+H]+, Rr 1.78 min. 2-MethyP4-(phenylmethyl)morpholin-2
yljpropan-l-one (5) 0 CND' Compo@% is obtained from 2 (3.018 g, 11.4
mmol) and commercially available ¥0 (Aldrich) isopropyl magnesium

ebinpislea24Ms SHtion IRcRHT (0170 % les 3o MRl 3 Bthkrtiallil bvi2@RenL ),
following General Procedure 1 as a yellow oil (2.68 g, 89%); MW 26%%%;(25

@ debb YD TASHFSIYE: PR RebRaR)- iz SAB (AR FRPRYS
%}M%hﬁ@ﬁ%&@ﬁ@ﬂyw%é?&&)mgmlzéoma;wmgmm@n?e@). 0 Wra4Bl 356,15
om n repared rom ) us
e 0 S R T A bty
A [Flyherpet EApkHvin-Sipipybater-f pynol, 28 mL, 1.5

eq) fol o;/ving eneral Procedure 1. After gtirring for.
Oj/lk'/
@3

Compound 5 is obtained from 2 (3.018 g, 11.4 mmol) and commercially available
(Aldrich) isopropyl magnesium chloride (2M solution in THF, 17.1 mL, 34.3 mmol, 3 eq)
in THF (100 mL), following General Procedure I as a yellow oil (2.68 g, 89%); MW
263.38; C1gH2sNOs; LCMS (6 minuote method): m/z 248.2 [M+H]", Rr2.41 min.

3-Methyl-1-[4-(phenylmethyl)morpholin-2-ylfbutan-I1-one (6)

ept
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 I, 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 afier pH adjustment by addition of 2
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; C;HzsNOz; LCMS: (6 min method_)
m/z 262.2 [M+H]', Rt 2.753 min.
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1 hour the reaction is quenched by addition of aqueous hydrochloric acid
(150 mL). THE is removed in vacuo and diethyl ether is added after pH
adjustment by addition of a 20 saturated sodium bicarbonate solution. The
Wi 21‘%?(846%’&3% are combined, dried over magnesium sulpf%(fg’! SR Hes2 7T
solvent is removed in vacuo. 6 is isolated in 80% purity (8.7 g, 67 % with
respect to pure product). MW 261.37; Cr6H23NO2; LCMS: (6 min
method) m/z 262.2 [M+H]+, RT 2.753 1. WO 2005/047272
PCT/US2004/032771 -55 Cyclopentyl[4-(phenylmeth)7l)morpholin-2
ylJmetlzanone (7) YJO CNN 1-0 Compound 7 is prepared from 2 (3.36 g,
Eyefonpsrl4 H%ﬂ@%ﬁﬂ%fﬁﬁ#}é’ eESRARALS BHd commercially
available (Aldrich) cyclopentyl magngsi m bromide (2M solution 5 in
diethyl ether, 19.1 mL, 38.2 mmol, B €1) wing General Procedure | in
guantitative yield as yellow oil. MW 273.38; C17H23N02; LCMS (6 min
method) miz 274 [M+H] RT 2.24 min. Pizenylnzethyl)morpholin-2
ylJ(tetralzydro-2H pyran-4 yl)methanon& (8) 0 0 CN O 1-0 10 Compound
SinRbiaheahapateRidn® E364mmrhinanhysensdetaivdieterann (120
(30. mL) and 4-tetrahydropyranyl magnesium chloride (Chem. Ber. 98, .
Qg S L BB T SO I BRCE FRERE P REcS Y sotution

falbwing Sendal MDCedi2ramiolAbted Jo aivitie S8 e IProcedure 1 in
4-tet dropyranyl magnesi ide.is.added ( lution in diethyl
R R R St S b M b s 274
fNkedie, Br1524ueiched by addition of ammonium chloride solution (30

nd ethy| acetate (30 mL). The aque layer is re-extracted with
?#ﬁ%mé{f@(@?m%ﬂ %ﬁ@’@(@%ﬁéﬁﬁﬁ%@ﬂiﬁm R Ser
magnesium sulphate and the solven(t}s e removed in vacuo. The

C )

O

Compound 8 is obtained from 2 (2.84 g, 10.74 mmol) int anhydrous tetrahydrofuran (30
ml) and 4-tetrahydropyranyl magnesium chloride (Chem. Ber. 98, 1965, 3757) (2M
solution in tetrahydrofuran, 6.5 ml., 13 mumol, 1.2 eq) following General Procedure 1.

After 30 minutes further 4-tetrahydropyranyl magnesinm 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 agueous layer is re-exiracted 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; C17HzNOs; LCMS (6 min method) m/z 290 [M+H]", Ry
2.20 min.

Alternatively compound 8 may be prepared as follows:

a) Neutralization of 82

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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resulting residue is purified by ion exchange chromatography to give 8 as
a yellow oil (2.98 g, 96 %). MW 289.38; C17H23NO3; LCMS (6 min

method) m/z 290 [M+H]+, RT 20 2.20 min. Alternatively com
“6%28‘%%6%& as follows: a Neutralization of 92 92 (97 g) is s}tﬁ)%o#e{?r%%ﬂ%%ﬂ

toluene (485 mL) under mechanical stirring and sodium carbonate (3.68
N, 97 mL, 1.2 equiv) is added. Then, %ﬁ“ mixture is diluted with water 25

(194 mL) and stirred for 45 mins at roorm temperature. Then, the biphasic

mixture is filtered on Hyflo Super Cel(r) and transferred to a separatory

funnel. The aqueous layer i 005/047272 PCT/ 4 -P8no
BT TG THE Y or T80 S R B e A e P et o
Presse 40 TolacmasaddSUE I} Mbluenbils adgied (286 McPasrhitated
organjc layer is concentrated un e conditions to.a.mass ek 344
l&gﬁﬁé‘?r%%nggg Cd(ci#%ltljsrﬁ%%%ag% g@%ﬁoﬁ% solution ig t%%n diluted Hene

svlthiam yitisausiTisERE0 orgy drasAFECRADE) snd HsedrEersigderhibtode added
the Grignard, t t. b) Formation of the Grignard reagent An inerted 3 L
@-ﬁlgcﬁgﬁgqsfgggﬁ?érged with THE (50 mL) and magnesium turnings (9

o) Besuginodf the Saguivd) rergetiixture is heated to Tmass = 60C and
J&?ig&&& 150-0) .and frabierotattalivsnenyran 6b ML) ake adgesunitiationss (9
IS observed within 5 minutes. 10 Then, the mixture is %egggo.T%aEs(% 150 )
Gl WOt (AR T DErD oy (SR G e (0150 &
dilutechwith 488 oI\ g perfaaded dwetatiholsrokeepidgvTimnassninutes.
constant at about 68C. After 40 minytes of post-agitation, the.reactjon

R BB PP PO (e s TP b A
Therteluenedidpiranatias efinditadzethdB Ssrald dé d HF)He f@rfgrmed over 1 hour
reagent.at 20-25C. over 45 min, Fhe,mixt I§ t-agitated:at.r :
R LTt T P o s o e B e reron
trbGite ianlkeatictaci/HE foorixterep (4ati8ML acetic acid and 245 mL

. The aqueous layer is separated and discarded and the organic
@5@%‘ av{/%ag%ecﬁ%jith H20 (60 mL). The aqueous layer is separated and
dise ottsdcaiditselution of neutralized 92 is added to the Grignard reagent at 20-25°C

over 45 min. The mixture is post-agitated at room temperature for Th. 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 concenirated as described above to yield 230 g
of § as the free base.

[4-(Phenylmethyl ymorpholin-2-ylj(tetrahydro-2¥-pyran-4-ylmethanone (8b)

R
0

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 mme]l). Then, a

small amount of methy! iodide (0.5 mL) and one iodine crystal is added. The reaction
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20 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 40C to 230 g. The residue is taken up with IPA &1 L
WhPRYMEHrated as described above to yield 230 g of 8 asthEYré&H5EE !

[4-(Phenyhnethyl)morpholin-2 yl](tetralaydro-2H pyran-4 yl)methanone
(Sb) 0 cc)j...~~O NJ 10 25 Aninerted 6L reactor is charged with THE
(242.5 mL), magnesium (54.47 g, 224é|7hm01) 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 igdine Céystal is adged. The reaction
WSS ﬁ@i@%@%ﬁtﬁ&%f*ﬁ TR FReHPaP S heated

dibiatedaBbro\ial (DRRRED RIthe EMaNMNoduekd or CEKF 489 by iasiowly added
(233.22 mL, 2127 mmol).djluted,in T, 89Q.mL) is slowly.added over

gt R AL WA O o SRS BT el ©

0L ITHg tCWEheeh thadd/2infaboamide @4 Ddijyuied0o THRdD ifutdd iis added
TH 777 mL) is added.5 over 180.mins. b 0- LXELr ,

RO B R e R A G S, sone
BAHES wihe. 8dixarel fddledvded toythesikn5e nlloved ted SKEN4CTHZTated

lgsigﬁwars %ﬁ%@%ﬁ%@%@%&%&%@%@%pﬁa@rzs' ¥ hayer is

: saturated NH4CI/H20 mixture (500 mL) and,
waed sy ativ Orollie et o AL ARk Qe e 56 Ly sndel aler fSHp@tion,

Piganie SOyHAN, H’RAHRT IR exiipslivR IR ehd diifdaisaddediarnbe
toluene mixture which is basified with 3.68 M Na2CO3aq (148 mL), The

Braamtienayai bHBLLISHRSOP MetdrltranEticHnsies bafges with 3.68 M
TROCCREGTIESSMES Kb yRessdtyield eosdnound@8as thrdieendasscentrated

(0SS el RO oY B RSB £ o
@ER3.15 g,10.8mmol) in

Alternatively 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
isopropano! (20 mL). After 2 min of post-agitation, an homogenous solution 1s obtained
at Toom temperature. Crystallization begins after 5 min of post-agitation to form an easily
siirable 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 1.8¢ of 8b R-mandelate with 37.5% yield and 99.2%
ee. 0.5N of KoCOs (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 vacoum at 40°C affording 8b as an oil with 98% yield.

3,5,5-Frifluoro-1-[4-(phenylmethyl)morpholin-2-yl[butan-I1-one (9)
o
)
Sau
o F
<

Compound ¢ 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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isopropanol (20 mL). After 2 min of post-agitation, an homogenous
solution is obtained at room temperature. Crystallization begins after 5

min {(})_ffs?ost-agitation to form an easily stirable suspension. pﬂf

Ws(b%%é 46 tis post-stirred for 21 hours at room temperature. AT

filtered and washed with isopropanol (2 mL). The white crystals are dried
under 20 vacuum at 40C over 5 hours to give 1.8g of 8b R-mandelate with
37.5% yield and 99.2% ee. 0.5N of K303 (2.4 mL, 1.2 mmol) is added
dropwise to a stirred suspension of 8b R- mandelate (500 mg, 1.13
mmmol) in toluene §|5 mL). A bighasjg solytio

is, abtained. Th
] 8%’:?53%?9% Ffﬁgﬁf'él% TRR ?/ésro #Egﬁ%orﬁlgg%afcelal %egvgﬁlésoeie

IS Separ
(SeneayIaedomardpieydbrnddietaumide Cacuuh? aic4@@ affoPdmieson by

. as an, oil with 98% yield, 25.5,55-Triflugrg-k[A-( / rholin-2
AR RE TS GRS RS FE COmBOAS & Gl h2 (135
(G515, 23 M0NAICMRI(8 BiRattifhu etiopbo pyk 3R HESIT] bRordident®.9 mL,

10.50 mmol, 2 eq) in dry THE (45 mL) followjng General procedure WO
SR HEAR SRR PR T b Ay
magnesium bromide is obtained frompcommercially available (Aldrich)

3,3,3-trifluoropropyl bromide follcﬁﬁ' g &ral Procedure 5. Purification
by ion exchange chromatographyxgives 9 as an oil (1.24 g, 78.7%). MW

301.31; C15H1sF3N02; LCMS (6 te method): miz 302.4 [M+H]+, RT
2.66min. 5 5,5,5-Trifluoro-I-[4-(phenyifethyl)morpholin-2 ylfpentan-l-one

c%%%&ng o ) 1O oraRaund 1 Qiis Rrepared-from. 21 SatiDROIE f@dds’ 0,

./I mmol) in anhydrous tetrahydrofiiran (20 mL), ang) 4%-trgl 0 Of?]u%/l .
teiagesiGwab ARl EIbRAbIBIT I RORBER BT = W selion n
G etflet, 4-3 HitUrob v Magnesium, progfiderissutyl magnesium bromide is
obtained from commercially available (Aldrich) 4,4,4-trifluorobutyl bromide following
General Procedure 5. After 30 mimutes another 0.3 eq of 4,4,4-trifluorobutyl magpesium
bromide are added (0.5M solution in diethyl ether, 2.5 mL). After stirring for 2 hours the
solvents are removed i# 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; C1¢H20NO,F3; LCMS: (6 min method) m/z
316 [M+H]", Ry 2.9min.

4-Benzylmorpholin-3-one
L
N™ D

o

A solution of N-benzyl-N-(2-hydroxyethyl) chloroacetanzide (627.7 g, 2.76 mol) in fert-
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 zers-butanol, 2.90 mol, 1.05 eq) is added over 2
hours. The reaction mixture is then stirred at room temperature for 90 mimutes. 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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10 obtained from commercially available (Aldrich) 4,4,4-trifluorobuty!l
bromide following General Procedure 5. After 30 minutes another 0.3 eq
of 4,4,4-trifluorobutyl magnesium bromide are added (0.5M solution in
“bc?ezl?{ﬁ%’tﬁé%, 2.5 mL). After stirring for 2 hours the solvents Hr& TEATBYEY 77!
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 15 the solvent is removedin vacuo to give 10 as clear oil
(0.985 Q). 10 is taken onto the next step without further purification. MW

315.34; C16H20N02F3; LCMS: (6 min_methqd) m/z. +H]+ RT

szag?nwﬂw%é\%ﬁwﬁs?miéﬁ‘é’d%&% ‘&%&u%%% 5K} 729740

agmeﬁy;lsmcﬁmmmmmmmmaﬁ !Fl&xm KQLH,Z,Z Egs{%):éﬁ)ﬂMS”(u min
utangl (0. g£d under nitrogen while warming to 25-30C,

Behaditng llegl;“%é%jl T(&%ﬁ“of a IM solution in tert-butanol, 2.90 mol,

£88 )ﬁsﬁﬂgﬁl@yﬁ%}dwﬁwmrﬂapﬁmmme fsghen stirred at

room temperature Tor 90 minutes. Ice-cold water (6 L) is added and the
resultant cloudy solution extracted with mfhyl acetate. The 25 combined
organic layers are washed with briné, ried over magnesium sulphate and
evaporated in vacuo to give a light bfown oil (441 g, 84%), which is used

in the next WO 2005/047272 PCT/US2004/032771 -59 stage without
further purification; MW 191.23; C11H13NO2;'"H NMR (CDC13): 7.29-7.40
GH, 0B 3L HersylanrBriRtineg; @180 (28, 1050me)) BIFHRE Y Bl added

&%M:%c%%g%g?mﬁ%ﬁé’ %1%8@;1%"1‘1%‘, 87-'—19119 %tﬂ}iﬁnol, 1.1 e%?_ldrgnwise over
enzyl-2-(cyClopropyl- ydroxy-meth,y‘l)-morphoi|n-3-one 75) CNO

20 Bimyes 8btisUniellavse bz slatoAsHBivn fsrislep Ryl serthrdfeiy e (#-85 mL,
630013 adplechditbivm disonsap viaeid e deMreakiiasd inbtike &al¥wed to
54 mmol, 1.1 eq) dropwise over L

warrt to room temperature and stirred for another 6 hours. The reaction 1s quenched by
addition of EtOAc and brine. The aqueous layer is extracted with EtOAc, the combined
organic layers are dried over magnesium sulphate and reduced in vacuo. Purification
using antomated columm chromatography (DCM/MeOH, 100/0 to 85/15 [v/v]} gives 75 in
70% purity with 4-benzyl-morpholin-3-one as the major impurity. This product is directly
used in the next step. MW 261.32; C;5H;oNO3; LCMS (6 min method) miz 261.32
[M+H]", Rr2.23

(4-Benzyl-morpholin-2-pl)-cyclopropyl-methanol (76)

OH

)/.0

1\N

T

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 NaHCOs
solution and BtOAc the agueous layer is extracted with EtOAc. The combined organic
layers 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; C15H,NO2; LCMS (6 min method) m/z 248 [M+H]", Ry 2.48 min.
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20 minutes at -78C followed by slow addition of cyclopropyl
methylaldehyde (3.85 mL, 55 mmol, 1.1 eq). After stirring at -78C for one
hour the reaction mixture is allowed to 10 warm to room tem er t 94%13(%771

YA 6P ahother 6 hours. The reaction is quenched by add‘flon of

EtOAc and brine. The aqueous layer is extracted with EtOAc, the

combined organic layers are dried over magnesium sulphate and reduced

in vacuo. Purification using automatedfolumn chromatography

(DCM/MeOH, 100/0 to 85/15 [v/Vv]) gives 75 in 70% purity with

4-benzyl-morpholin-3-one_as the majar impurjty. This product is directly 15
Geelanromidlfdnberspnsigp sepes! @M@ﬁg‘é‘ ?/I% (6 min method)

m/z 261.32 [M+H]+, RT 2.23 (4 Benzyl %orpholm -2

yl)-cyclopropyl-methanol (76) OH ane-THF complex (1M
solution in THE, 30 mL, 30 mmol, 4.1v€q) is added slowly to a 20 solution
of 75 (1.9 g, 7.3 mmol) in THF (100 m he reaction is heated to 60C.
After 24 hours MeOH and hydrochloricdcid (2M, excess) are added and

e e 6 S SR MG I e RO RS B

'mﬂy&e&ma@mtvﬁmsamm&éd orgahRS tayelslateQ)asiRdM (2.5
wi quer.ma hat b
AT e B

| @ﬁ%q: mmrzﬁmsgfmsmm@zw@mgmﬁm%mﬁoa% hﬁnﬂsﬁ[m)ﬂﬁﬁdded

%t%%ﬁ% 141\[%% qg?{gﬂgle e G §&Qﬁ6m&ér 180 layers are separated.

yclopro methyl)morpholin-2 yI)methanone (77) OCNI-C A
ﬂgﬁgﬁe@fxa iﬁs@myréfaﬁéﬁ%m% e mbiprborgaris bR peped with

BldSasQraveR J&@ﬁéﬁ!{ 1ol 0 @R PE IdectAot3d ¥4 85, MiGication
#}g-g% mll{rlggacﬁf;'\ajq}%@ ?ﬁ%%%gggghby&ggg Illglglegné%%%() S —éﬂz}}orﬁvhﬂpgves
77 as a vellow oil (0.69 g, 64%). MW 245.32; C15H10NOz; LCMS (6 min method) m/z
246.3 [M+H]", Ry 1.095 min.

1-(4-Benzyl-morpholin-2-yl)-pentan-I-one (82)
O
[oj)J\/\/
©

Compound 82 is prepared from 2 (0.87 g, 3.28 mmol) in anhydrous tetrahydrofuran (30
mL) and commercially available (Aldrich) n-buty] 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-buty} 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 anmmonium
chloride solution (30 mL) followed by EtOAc. The organic phases are combined, dried
over magnesium sulphate and the solvent is removed in vacuo to give 82 (0.82 g, 96%).
MW 261.37; C16H2sNO;; LCMS {6 minute method): m/z 262.4 [M+HT", R 2.34 min.
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YEB A

-60C. After stirring for 15 minutes, triethylamine (3.14 mL, 22.1 mmol, 5
eq) is added and stirring continues for 15 minutes. After addition of water,
the Ia¥ers are separated. The aqueous ,layer is washed with DCM. The
??éazz?rganic layers are washed with brine, dried over H%H%%’l%[ﬁnﬂl
sulphate and the solvent is removed in vacuo. Purification 10 using
automated column chromatography (EtOAc/n-hexane, 20/80 to -50/50
[v/v]) gives 77 as a yellow oil (0.69 g,'@]-’r%). MW 245.32; C15H19NOZ2;
LCMS (6 min method) m/z 246.3 [M+H]+, RT 1.095 min.
1-(4-Benzyl-morpholin-2 yl) pentan-l-one (82) 0 CNf 15 Compound 82 is
prepared from 2 (0.87 g, 3.28 mmol) in anhydrous tetrahydrofuran (30
Blahff £opepargial eralabie bhjdes .1l moagholiio ipoumine 120
solution in mmol, 2.5 mL, 1.5 eq) following General Procedure 1.
hour further n-butyl magnesium bromide (2M solution in
THE1 LpRengl}-0-BDiL) icpnenisisk e atimiriiboitipipesp o 30iibutes.
The reaction is quenched by addition of ammonium 20 chloride solution
(30 mL) followed by EtOAc. The organic pk s are combined, dried over
magnesium sulphate and the solvent ig refffoved in vacuo to give 82 (0.82
g, 96%). MW 261.37; CL6H23NO2; ILCMS (6 minute method): m/z 262.4
[M+H]+, RT 2.34 min. WO 2005/04{272 PCT/US2004/032771 -61
Example 1: Preparation of ‘
1-111'-biphenvll-2-yl-2-morpholin-2-ylpropan-2-ol _hydrochloride (12) L
CompounipHeisyirepprar fiofp RGBS DigFaisiad GZeM seipep in
Qe M2 Gorgpounsk s Brapeseoseny 2tpaamBn N WNRARAGSIHE (7 mL)
broniide (0.25M solution in diethyl ether, 5.5 mL, 1.38 mmoQ and Bag?(P
Aoving Qﬁﬂ@l‘)‘li ﬁ%ﬁ‘%f’r%ﬁszﬁ’i’@ﬁwl magnesium bromide 1s obiained from
commercially available (Aldrich) 2-phenylbenzyl bromide following General Procedure

5. Purther equivalents of 2-phenylbenzyl magnesium bromide (10 mL, 2.5 mmol) are
added before quenching the reaction with ice water (7 mL). 11 is obtained as an oil in
75% purity after ion exchange (5 g columm) chromatography and automated column
chromatography (EtOAc/n-heptane 0/100 to 50/50 [v/v]) and taken onto the next step
without further purification (0.23 g isolated material). MW 387.53; CetoNOy; LCMS (6
rainute method): m/z 388.2 [M+H]", Ry 3.37 min.
1-[1,1’-Biphenyl]-2-yl-2-mopholin-2-ylpropan-2-ol hydrochioride (12)

Ph

OH
Q

C

12 is obtzined from 11 (204 mg, 0.53 mmol), o—chloroethyl chloroformate (0.23 miL,

l!:i; CIH

2.11 mimol) 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; C1oH2aNO, HCIL,
' NMR (CD-0D) & 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]", Ry 4.38 min.
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following General Procedure 2. 2-Phenylbenzyl magnesium bromide is
obtained from commercially available (Aldrich) 2-phenylbenzyl bromide
following General Procedure 10 5. Further equivalents of 2- hen Ibenz¥
Wma&%@ﬁ&ﬁ% bromide (10 mL, 2.5 mmol) are added before qg fhgthe’
reaction with ice water (7 mL). 11 is obtained as an oil in 75% purlty after
ion exchange (5 g column) chromatography and automated column
chromatography (EtOAc/n-heptane OT@%D to 50/50 [v/v]) and taken onto

the next step without further purification (0.23 g isolated material). MW
387.53; C26H29NO2; LCMS (6 15 minute method): nilz 388.2 [M+H]+,
RT 3.37 m|n 1-11,1° BlphenyIJ -2 yl-2- mophollaa 2y|propan -2-0l

FREFST oL L Bhse (296 mg, 1. 05 mmol) in DCM (5 mL) 20
f ﬁm&&iﬁﬁﬁ WM@@ PRI iR Ssip 98] butan-2-ol (13)

chromatography, followed by preparative LCMS and conversion into the
hydrochloride salt following General Prégc

mg, 65%). MW 297.36; C19H23NO2.HC ]
7.15-7.39 (8H, m), 7.07-7.11 (1H, m (1H, dd, 3.0 Hz, 13.0 H2z),
3.56-3.65 (1H, m), 3.20-3.25 (1H, m), 8.08 (2H, t, 12.5 Hz), 2.82-2.99 (4H,
m), 0.60 25 (3H, s); LCMS (12 migute method): m/z 298.2 [M-HC1+H]+,
RT4.38 min. WO 2005/047272 /US20041032771 -62 Example 2:
Preparation of 1-[5-fluoro-2-(methyloxv)nhenvll-2-mornholin-2-

Uboramnzl &b hyg‘p@@nnﬂri@@q@sp mg, 2.5 mmol) and 2-methoxy-5-fluorobenzyl
Fﬁ g&t 8%%@%@%9@9@&9%%%@41(@f&aﬁlﬂmﬁ&@mgm‘m@bmﬁ) following

an-2-ol 13)
General Proce ure 2. Further equivalents of 2-methoxy-5-fluorobenzy! magnesium

ure 4 gives 12 as a foam (102
H NMR (CD30D) S

bromide (2M solution in diethyl ether, 10 mL, 5.0 mmol) are added after 30 min and the
mixture is warmed to room temperature and left to stir over night. After purification by
ion exchange chromatography 13 is obtained as a yellow oil in 67% purity (702 mg). The
compound is taken over to the next step without further purification. MW 373.47;
CpoHsFNG;; LEMS (6 minute method) m/iz 374.2 [M+H], Ry 3.17 min.

I-[5-Fluoro-2-(methyloxy)phenyl]-2-morpholin-2-ylbutan-2-ol hydrochloride (14)

|
c

)

=
U
H F

O
o}

¢

~n7 CH
H

14 is obtained from 13 (717 mg, 1.92 mmol), a—chloroethyl chioroformate (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 sait following
General Procedure 4 gives 14 as a solid (185 mg, 30%). MW 319.81; CysHpFNO3.HCL;
'H1 NMR (CD;0D) & 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, ¢,
7.5 Hz); LCMS (12 minute method): m/z 284.1 [M-HCHH]", Ry 3.76 min.
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Compound 13 is obtained from 4 (583 mg, 2.5 mmol) and
2-methoxy-5-fluorobenzyl magnesium bromide (5.5 mL, 2.75 mmol, 1.1
eqﬁin anhydrous THE (15 mL) following General Procedure 2. Further

Wéﬁ bamt S of 2-methoxy-5-fluorobenzyl magnesium bromiggw}@lwomsrm
solution in diethyl ether, 10 mL, 5.0 mmol) are added after 30 min and the
10 mixture is warmed to room temperature and left to stir over night. After
purification by ion exchange chromarééraphy 13 is obtained as a yellow
oil in 67% purity (702 mg). The compound is taken over to the next step
without further purification. MW 373.47; C22H28FNO03; LCMS (6 minute
method) miz 374.2 [M+H] °, RT 3.17 min.

ﬂx%ﬁsglggr Q@%M%M@@M@W@Wmm@gﬁﬁmmride
OH 14 is obtained from 13 (717 mg, 1.92 mmol),

ROgH aldredsaciazige 800, 3.84 mmol, 4 eq) and

PO PR LAY RRATPhbY 95!51@?ﬂ-ﬁlﬁgﬁfﬁ%W)@ﬁgjﬂﬁthﬂhd (15)
mL) tollowing General Procedure 3. Purification by ion exchange
chromatography followed by preparative £CMS and conversion into the
hydrochloride salt following 20 General dure 4 gives 14 as a solid

(185 mg, 30%). MW 319.81; C15H22FNOZHCL; 'H NMR (CD30OD) S

6.94 (1H, dt, 1.5 Hz, 9 Hz), 6.81-6.84¢ ), 4.07 (IH, dd, 3.5, 13 Hz),
3.67-3.76 (4H, m), 3.56 (1H, dd, 2.5'{z, 11 Hz), 3.33 (1H, m), 3.14-3.25

(1H, m), 3.00-3.08 (2H, m), 2.84 ;14 Hz), 1.37-1.51 (IH, m),

1.05-1.19 (1H, m), 0.82 (3H, t, 7.54z); LCMS (12 minute method): m/z

ORI 3 WHBHARON AT X RO B RSy
(Fecyithetayz Arthihydmehtondedi ) masptsiRhdngtmde({)Marpholin-2
}I,lg_.ﬁ(r%iggﬂ Liofé’q’?;e&'%}éﬂ%é&%hﬁﬁ}"{?ﬂ%ﬂ)zf&iééo?ﬁg%&e%) e 2. Atter 30
minutes further equivaients of 2-trifluoromethoxy benzyl magnesium bromide are added
(0.5M solution in diethyl ether, 4.71 mL, 2.36 mmol). Purification by ion exchange
chromatography gives 15 as an oil (1.88 g, 98%). MW 409.45; CyHeFaNOs, LCMS (6
minute method): m/z 410.4 [M+H]", Ry 3.28 min.

Y 8
IArEarn

2-Morphelin-2-yl-1 ~{2¥[(n';'fluoromethyl)oxy]pheny!}bumn-z-ot hydrochloride (16)

e foE
W

<

oH
o]

NT CH
H

16 is obtained from 15 (1.88 g, 4.59 mmol), a—~chloroethy! chloroformate (1.98 mlL

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 hydrochioride salt following General Procedure 4 gives 16
(258.5 mg, 17%) as a white solid. MW 319.33; CysHF:NO3.HCl; T NMR (CD,OD) -0
7.53 (1H, dd, 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, 4, 14 Hz), 2.96 (1H, d, 14 Hz), 1.55 (1H, sextet, 7.5 Hz),
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Compound 15 is obtained from 4 (1.1 g, 4.71 mmol) and commercially
available (Fluorochem) 2-trifluoromethoxy benzyl magnesium bromide

“%)LO 4 mL 1, 5.19 mmol, l.leq) in anhydrous THE (31 mL) foII0W|ﬁ%%C€5}te4r} I71
Qo 0ty ﬁ After 30 minutes further equivalents of 2- triflubfor

benzyl magnesium bromide are added 10 (0.5M solution in diethyl ether,

4.71 mL, 2.36 mmol). Purification by i n exchange chromatography gives
15 as an oil (1.88 g, 98%). MW 409.45; 022H26F3N03 LCMS (6 minute
method): m/z 410.4 [M+H]+, RT 3.28 min. 2-Morpholin-2

ey e SRR GO 94
HEchlaToapgl hiataformate (1.98 mL L, 18.4 mmol) and

polymer-supported Htinig's base (2.58 g, 9.18 mmol) in DCM (40 mL)
foIIOW|ng General Procedure 3. Purlflcatlon usmg ion exchange

l%ldﬂ% $ 0 to 20/80 [v/v]) and conversion to the hydrochlorlde salt

l-‘f%ﬁvwmg%%%rgl Procedure 4 gives 16 20 (258.5 mg, 17%) as a white
Ispilia- o &4 3BYIA BHPRERNDSFYDim bin AR X SIDB@IDY~08(17)53 (1H,
dd, 2 Hz, 7.5 Hz), 7.27-7.38 (3H, m), 4.20 ElH, dd, 3.5 Hz, 13 Hz), 3.85

(1H, td, 3 Hz, 13 Hz), 3.70 (IH, dd, 2 Hz, ; z), 3.44 (IH, d, 13 Hz),

3.27-3.34 (1H, m), 3.12-3.22 (2H, m), 3/8% (1H, d, 14 Hz), 2.96 (1H, d, 14

Hz), 1.55 (1H, sextet, 7.5 Hz), WO 2005/047272 PCT/US2004/032771

-64 1.26 (1H, sextet, 7.5 Hz), 0.93 (3K, t, 7.5 Hz). LCMS (12 minute

method): m/z 320.4 [M- HC1+H] T 2.77 min. Example 4: Preparation of

1-111'-biphenyll-2-yi-2-morpholin-2-vibutan-2-0l 5 hydrochloride (18) _
ColhicBip @y kb@igka fhphesiimedHimomebhnduberaibealrmprsim
bromide (0.25M solution in diethyl ether, 11.5 mL, 2.84 mmol} in anhydrous THF (15
mL) following General Procedure 2. 2-Phenylbenzyl magnesium bromide is prepared
from commercially available (Aldrich) 2-phenylbenzyl bromide following General
Procedure 5. 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; Cp7H3NO,, LCMS (6 minute method): m/z 402.2 [M+H]", Rt 3.56 min
1-f1,1 ’-BiphenyUJ-—yle—molphalin-2~ylbutan~2-ol hydrochloride (18)

Ph

o CH

.

W om
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)
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; CooHasNGO2 HCL, ' NMR (CD,0D) & 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 (111, dd, 3.5 Hz,
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OH CD N Compound 17 is obtained from 3 (601 mg, 2.58 mmol) and
2-phenylbenzyl magnesium bromide (0.25M solution in diethyl ether, 11.5
mL, 2.84 mmol) in anhydrous THE (15 10 mL) following General

Y9 GLEda"2. 2-Phenylbenzyl magnesium bromide is prepargﬁyr% p04/032771
commercially available (Aldrich) 2-phenylbenzyl bromide following
General Procedure 5. Further equivalents of 2-phenylbenzyl magnesium
bromide (10.32 mL, 2.58 mmol) are aBded. Purification by ion exchange
chromatography followed by automated column chromatography (eluent,

EtOAc/n-heptang 0/100 0.[v/y).qgive 7 639
ERORELE It e SRR e e R
401,85, COLHIIN0R; VS (@ X im)f6.beefido). iy 24D 2. 2MMAHER enirTte

3.56 min_1-[],1,-Bi -2=yls2-morpholin-2 ylbutan-2-ol hydrochloride
Jfﬁg?% (B}Z ogégﬂw%ﬁga’lr%g? fom 17 (705 mg, 1.76 mmol),

a-chloroethyl chIorofo_rmate (0.76 mL, 20 7.02 mmol_) and

2ALRN0 éﬁ'\rﬁg%@ﬁsﬂlﬁ-)morghnlin«

xchange

alitomated column chromatography (eluent,

DCM,5/95 to,20/8Q [v/yl) and _caonyersion i té; g);n ide _
At e T e SR cton
ahfIMW 347.82; C20H25N02.HCI; 1H NMR (CD30D) 5 7.43-7.46 25
(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, WO 2005/047272 PCT# 04/032771 -65 13 Hz),
3.55-3.64 (1H, m), 3.37 (1H, dd, 1.5 Hz, , 3.09 (2H, d, 12.5 Hz),
2.80-2.99 (4H, m), 1.11-1.23 (1H, mRrLAL-(1H, m), 0.38 (3H, t, 7.5 Hz).
LCMS (12 minute method): m/z 312 ]-[M-HC1+H]+, RT4.67 min. 5
Example 5: Preparation of
1-(5-fluoro-2-(methyloxy)phenvll-3=methyl-2-morpholin-

et GG D yoRHIN

Compound 19 is obtained from 5 (0.7 g, 2.83 mmol) and 2-methoxy-5-fluoro-benzyl
magnesium bromide (6.2 mL, 3.11 mmol, 1.1eq) in anhydrous THF (15 mL

1) following General Procedure 2. Further equivalents of 2-methoxy-5-fluoro-benzyl
magnesium bromide (8.49 mL, 4.25 mmol) are added and mixture is warmed to room
temperature and left stirring ovemight. 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; CpaH3cFNO;, LCMS (6 minute method): m/z 388.2 [M-+HT", Ry3.21 min.
1-[5-fluoro-2-(methyloxy)phenyl]-3-methyl-2-morpholin-2-ylbutan-2- hydrochloride
20

O—

CiH

20 is obtained from 19 (523 mg, 1.35 mmol), o~chioroethyl 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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2-vlbutan-2-ol hydrochloride (20) 1
[5-Fluoro-2-(methyloxy)phenylj-3-methyl-2 [4-(phenylmethyl)morpholin-2

jbutan- 2-ol (19) OH F ON 10 Compound 19 is obtained fr
“%Jégr} A &32and 2-methoxy-5-fluoro-benzyl magnesium bro 8&%(%) g4/%f_2771

3.11 mmol, 1.leq) in anhydrous THE (15 mL 1) following General
Procedure 2. Further equivalents of 2-methoxy-5-fluoro-benzyl
magnesium bromide (8.49 mL, 4.25 m‘?ﬁol) are added and mixture is
warmed to room temperature and left stirring overnight. Purification using

T L A v

goinyte, rne@i}%b) A0z (388 & 5Hiz, B7H3)23. mis. 84 (&, m), 3. 21 3.47 (ZH, m),

RS PR 1 0
(M0minBfe Mmetw) aroh RIS EVHCHAITORAARS(BBS 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. Purlflcatlon by ion exchange chromatography and

a0 offte [%:B%lﬁgpgdgv'{%goosmwzn PCT/USZOO4/O32771 66

6H24FNO03. HCI;'H NMR (CD30D) S 7.10

11@@;;&&%@1&&4@& 0 (B-Meih D P Ly les-BBNEb B2 08(21) 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, 7 Hz), 0.94 (3H, d, 7.0 Hz); LCMS minute method): mlz 298
[M-HCI+H]+, RT 4.29 min. 5 OH

jo}
>
Compound 21 is obtained from 5 (1.5 g, 6.06 mmol) and 2-methoxy benzyl magnesium
bromide (available from Rieke-Metals) (0.25M solution in THF, 33.9 mL, 8.49 mmol) in
anhydrous THF (30 mL) following General Procedure 1. Purification by column
chromatography (eluent, EtOAc/n-heptane 0/100 to 40/60 [v/v]) gives 21 as colourless oil

(1.45 g, 84%). MW 369.51; Cp3HzNO3.HCE LCMS (6 minute method): m/z 370.2 [M- |
HC1+H]", R12.77 min.

3-Methyl-1-{2-methyloxy)phenyl]-2-morpholin-2-ylbutan-2-ol hydrochloride (22)

MeO O
OH
[O
N

H on
22 is obtained from 21 {1.24 g, 3.37 mmol), c—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,
chiraicei—OD) gives two enantiomers the first eluting enantiomer (Rt 9.5  min), and the
second eluting enantiorner (Rt 11.41 min). The two enantiomers are converted to their

respective hydrochloride salts 222 (146 mg) and 22b (138 mg) and obtained as white
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235

Example 6 Preparation of 3-methyl-I-E2-methyloxy)phenyl)-2-morpholiu-2-
vibutan-2-ol hydrochloride (22) 2-(4-Senzyl-morpholiez-2 yl)-1-(2- methoxy
hen é3 anetlzyl-butan-2-ol (21) MeO POH CO 10 Compound 21

&3%3% &47f6m 5 (1.5 g, 6.06 mmol) and 2-methoxy benzyl n&%ﬂggm%msz??l
bromide (available from Rieke-Metals) (0.25M solution in THF, 33.9 mL,
8.49 mmol) in anhydrous THE (30 mL) following General Procedure 1.
Purification by column chromatograpr@7(eluent EtOAc/n-heptane 0/100

to 40/60 [v/v]) gives 21 as colourless oil (1.45 g, 84%). MW 369.51;

C23H31NO3.HC1; LCMS (6 mlnute method) m/z 370.2 [M- I
mf@ o seMeamgingg i e s TR hop)
9%‘3' §qengéz%) | 248055Q 00N bo@@ﬂ}??d@ olstainec £00)21.46-24 4, m),

hloroethyl chIoroformate (3.63.m T
@arpm&,% Betia mrﬁéi@)b%gé -B2§ A 1L m%@ﬁm@r&%ﬁﬁi%l (“H,
fpjlonang ﬁee%@, Rroesgura §(Ruriication)sivg (OF,axchabiy; LCMS (12
chromato%%i) followed b#zﬁhleﬁi) ep ztlve HPLC (n-Heptane EtOH:
DAL )Z’é‘r’é’t&%% It E%g StWo enantiomers the first
eluting enantiomer (RT 9.5 min), and the second elutlng enantiomer (RT

11.41 mln_' The two enaj iom e{ opveried to ek e ﬁﬁib;?%-z- ——
& t o ) ANea as white

WE! MQ&A&’&B@ &@T/USZOO4/032771 -67 SO|IdS (28% overall combined

Tieuizizanier 8@%?5@%%%@%%@&%@%@7 LA

3.77 (H, td, 2.45 Hz, 12.4 Hz), 3.22-3.2891+, m), 3.24 (1H, d, 12.8 Hz),
2.95-3.11 (411, m), 1.83 (1H, septet, 6. 8 H2)7 1.16 (3H, d, 7.0 Hz), 0.95
(3H, d, 7.0 Hz); LCMS (12 %

N

o

Compound 23 is obtained from 5 (1.5 g, 6.06 mmol) and 2-ethoxybenzyl magnesium
chioride (available from Rieke-Metals) (0.25M solution in THF, 34 mL, 8.49 mmol) in
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 EtOA¢/DCM 0/100 to 50/50 {v/v]) 23 is obtained as colourliess oil {0.8 g, 35%). MW
383.54, CyH35:NO;, LCMS (6 minute méthod): m/z 384.4 [M+H]", Ry 3.04 min.

1 -[ZaEthonxy)phenyI]-.%-methyl—z-m0rphalin-2—ylbutan~2-ol hydrochloride (24)

EtO
T

A
Noom

24 is obtained from 23 (766 mg, 2.0 mmol), a—chlorosthyl chloroformate (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, MeGH/ 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 (Ry 13.40 min) and the second eluting

enantiomer (Rt 15.63 min). After conversion to their respective hydrochloride salts, 24a



5 minute method): m/z 280.2 [M-HCI+H]+, RT4.05 min. Example 7:
Preparation of 1-[2-ethyloxy)phenyll-3-methyl-2-morpholin-2-yibutan- 2-ol
hydrochloride (24) 1-[2-Etliyloxy)phenyll-3-methyl-2-[4
Wﬁi@ﬂfﬂ%ﬁ%fﬁyl)morpholin-Z ylbutan-2-ol (23) EtD OH CD N P1(‘(5T 6}f2004f032771
Compound 23 is obtained from 5 (1.5 g, 6.06 mmol) and 2-ethoxybenzyl
magnesium chloride (available from Rieke-Metals) (0.25M solution in
THF, 34 mL, 8.49 mmol) in anhydrou"ﬁgl'HE (30 mL) following General
Procedure 2. After repeated purification by automated column

ERRBEATO R0 S5 6 TS 5P WB GG G Ao rase U e Y

g P A el

ST e S e AL R e

(28, (7561 1¢ 1260 (NHa), d-2hIGHetH) DD R, (.86 He), 871 @3, ¢, 7.0
lymer- d Hiinig' 1294, in DCM

D B A B A O R enange

chromatography followed by automated column chromatography (eluent,

S5t BCMAILRA B A0 i) and shiak ARRBIRAUINS IO A0mBNY

. 570.2 § gives the first
Isidrieghlenidei@br (RT 13.40 min) and the second eluting 25 enantiomer

SRS B ST TS S s

phgpdibiealredd 28 brown solids (28% combined yield). MW

F\Z/F
%
o

Compound 25 is obtained from 5 (953 mg, 3.85 mmol) and commercially available

(Fluorochem) 2-triflucromethoxy 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;
C,3H35FsNOs, LCMS (6 minute method) m/z 424.1 [M+H]J", Ry 3.53 min.

3-Methyl-2-morpholin-2-yl-1-{2-[(trifuoromethyl)oxy[butan-2-ol hydrochloride (26)

F

ot

F

Q

0/
(G
N
H

Cid

H

26 is obtained from 25 (1.53 g, 3.61 mmol), c-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,
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293.36; C17H27NO3.HC1;1H NMR (CD30D) 6 7.06-7.09 (111, m),

6.95-7.01 (1H, m), 6.66-6.75 (2H, m), 3.80-3.92 (3H, m), 3.46-3.63 (2H,

m), 2.96-3.15 (2H, m), 2.66-2.86 (4H, m), 1.54-1.63 (1H, m 1.2%2%%3&771

WOGIEED (3H, d, 7.0 Hz), 0.71 (3H, d, 7.0 5 Hz): LCMS 1Y Tt
method): m/z 294.2 [M-HC1+H]', RT4.60 min. Example '
8.3-MethVI-2-morpholin-2-v1-1-12-1(trifluorometbvl)oxylbutan-2-ol
hydrochloride (26) 3-Methyl-2-[4-(phefYTmethyl)morpholin-2 ylJ-1-[2
[(trifluoromethyl)oxyJ 10 phenyl)butan-2-ol (25) F,FF OH CO Compound
25 is obtained from 5 (953 mg, 3.85 nnnol).and co jally availab,

A s R e R

[4/2] si&nielsi@giditeRpideausidsal( 2aInknfolaning Cererdale 4 gives 26 as
Procedure 3 and additio f 15 triflugro h

IELRESRIA Gdr 53‘“@:5@%%h@é@?%aa’;‘g%ﬁr@io@ﬁfﬁ‘@%ﬁ@aﬁ%SJ 46

(CRramAatauFBp S give,s7A5-g24 (Aitlaw) dil9s B6Y%ddu ity Thith B Sesninl Biadd,

T T e

BABOIY4B; Mpthylc o sehielin’ 2ip)-1.92 (il sine hh ¢33, b Ttak2) ol
ride (26) . E E.E O s 20 s Ol 2651 ined from 25
%%{53%%1 “réerr’?% ,%E-)érﬁ%o% ﬁ%ﬁl%%ﬁﬁa&%%@% 14.5 mmol, 4

equiv.) and polymer-supported Hiinig's base (2.03 g, 7.23 mmol, 2 eq) in

B&%;@Q:@Hﬁﬂmmﬁ A L T
chromatograpny, WO =

iedetiited column chromatography eluent, MeOH/DCM 0/100

}ggjﬂg)kg‘g%?{gﬁﬁ@fm}ﬁ&yﬂm}!a%@ﬁ?&&ﬁ&ﬂ%ﬂ&ém@la

o
o

Compound 27 is obtained from 5 (0.7 g, 2.83 mmol) and 2-phenylbenzyl magnesium
Bromide (12.5 mL, 3.11 mmol) in anhydrous THF (15 mL) following General Procedure
2 and further equivalents of 2-phenylbenzyl magnesium bromide reagent (11.3 mL, 5.66
mmol). 2-Phenylbenzyl magnesium bromide is prepared from commercially available
(Aldrich) 2-§5heny1benzy1 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;
CoeH13NO,; 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 hydrechloride (28)

Ph

OH
O

(T

N
Hoom .
28 is obtained from 27 {405 mg, 0.976 mmol), c—chloroethyl chloroformate (0.42 mL,
3.9 mmol) and polymer-supported Hiinig’s base (0.55 g, 1.95 mmol) in DCM (7 mL)
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a yellow solid (0.4 g, 29%). MW 379.82; C16H22F3ATO3HCI; 1H NMR
(CD30D) S 7.46 (1H, dd, 1.5 Hz, 7.5 Hz), 7.14-7.24 (3H, m), 3.94 (1H,
dd, 3.5 Hz, 13 Hz), 3.80 (1H, dd, 5 2.5 Hz, 11.5 Hz) 3.69 (1H, td, 2.5 Hz,
WORNETY (11 'd, 13 Hz), 3.13 (1H, d, 12.5 Hz), 2.72-3.0B(HIH2¢032771
1.70 (1H, septet, 7 Hz), 0.94 (311, d, 7 Hz), 0.84 (3H, d, 7.0 Hz). LCMS
(12 minute method): mlz 334.4 [M-HC i+H2+, RT2.94 min. Example 9:
Preparation of 1-11,1'-biphenvll-2-yl-3 ﬁ'rethyl 2-morpholin-2-vibutan-2- 10
of hydrochloride 8) I-[1,1'-Biphenyl]-2
I 3 methyl-2-[4- phen Imethyl)morpholin-2 ylbutan-2-ol (27) Ph/ OH C
éry ﬁédl?%mf&v#oau% BPHHIEH e A2DIERABER 2y
cmeﬁia ﬁrﬁm igler denPambd & 1tk nydethiorady waly eslsowity Géndnil)

TSR BT R SO o A LEA S B IO s

RO eoplT7 s I meagnesum, lﬁﬁ@mlwmr@ﬁrﬁd fro (dIndderciad|yi 3 Hz),
available (Aldrich) 2- enzy, oll roced
%ﬁbﬁﬁﬁé&fﬁoﬁ“ﬂrs}%ﬁgn G et AR eg ) L2 13
1&%&[@@5&3@%@5&1}%@5«@1}&})@}&5 iy H ety &ritz)E0@A A he plahe; cummtou
20 80 [v. ive 4 W.415.58; 20 C2sH33NO2;
}ﬂ&% ?ﬁﬁd@*% I %%1(—% BT 3 45min. 1-[1,]
-Blphenyl] -2 yl-3- methyl 2 n: orpholln -2 beutan -2-01 hydrochloride (28) Ph
- : -72@ @qgeﬁ DR i dtin-

unig ase

SLE drovhloride 36 mL) WO 2005/047272

T D Al ||WI ral Procedure 3. Th e .
F ﬁ CPIS ;#I fé enl%l 2% e§ 1 etﬂgf’ﬁ'}ﬁ Dhenyliie el)mar Rt gylbutan 2
ol hydrochloride (29} '

Ph

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-fluorobenzy! magnesium bromide
{0.33 eq, 3 mL, 1.51 mmol) is added after 30 min). 2-Phenyl-5-{luorobenzyl 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; CpeH3NO,; LCMS (6 minute method): m/z 434.5 [M+H]", R+ 3.71 min.
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chromatography, and then converted to its hydrochloride salt following
General Procedure 4 to give 28 as a white solid (0.23 g, 71%). MW
361.91; C2IH27NO2.HCI;1H NMR (CD30D) S 7.61-7.64 (1H, m
WP 2HYUAFRI8H, m), 3.95 (1H, dd, 4 Hz, 13 Hz), 5 3.61-3.71 (5%?’#%?"@.‘6’&-27”
3.19 (4H, m), 2.96 (1H, td, 4 Hz, 12.6 Hz), 2.70 (1H, dd, 13, 11.5 Hz),
1.67 (1H, septet, 7 Hz), 0.75 (3H, d,,7 Hz), 0.63 (3H, d, 7 Hz); LCMS (12
minute method): m/z 326.2 [M-HCli—I—}|]'+, RT 5.02 min. Example 10:
Preparation of 1-(4-Fluoroll,I'-biphenvll-2-yl)-3-methyl-2-moraholin- 10
2-Abutan-2-ol hydrochlori(be (30). 1-(4-Fluor, J%}_:-_' 2 ide
-Gty Bl oA SR G DS ol hydrochoride
(3@9) Ph OH F ~'O N Compound 29 is obtained from 5 (1.13 g, 4.57 mmol)
and 2-phenyl-5-fluorobenzyl 15 magnesium bromide (0.5M in THE, 10.5.
mL, 5.03 nnnol) in anhydrous THE (30 following General Procedure
2 (further 2-phenyl-5-fluorobenzyl m esilim bromide (0.33 eq, 3 mL,
1.51 mmol) is added after 30 mir@. -Phenyl-5-fluorobenzyl magnesium
bromide is obtained from 2-pheny}+5-fluorobenzyl bromide following
General Procedure 5. Purification by'lon exchange chromatography

s{iEhby AutomAedolummen amalogsapisy (slusfimatc (1.57 mL, 3.63
tOAC n-heptan_e 0/100 to_20/80 [v/v%)< 9I§$S 2;)1%5 Igny&g? Q%
Y B T T ARy ]

‘g recovere material
W41 B 58 28 6RNR23 . TEMSu(E /mixmma methifitd neizg e SPRANGE

RT 3.71 min. WO 2005/047272 PCT S%%] 27710735/ DCM 07100 to
s e o e
2oy peRiorigRl (APERINOHIME Qonversion to the hydrochloride salt following
General Procedure 4 gives 30 as a yellow solid (0.3 g, 22%). MW 379.91;
CoyHasFNO2 HCL ' NMR (CD;0D) 8 7.20-7.35 (6H, m), 7.07-7.14 (1H, m), 6.90 (1H,
td, 2.5 Hz, 8.5 Hz), 3.83 (1H, d,br, 10 Hz), 3.56 (2H, t, 10 Hz), 3.03-3.12 (2H, m), 2.79-
2.98 (3, m), 2.63 (1H, 1, 11.5 Hz), 1.55 (1H, quintet, 7 Hz), 0.64 (3H, 4, 7 Hz), 0.51

(3H, d, 7 Hz); LCMS (12 rminute method): m/z 344.1 [M-HCI—I—H]”‘_", Rr5.14 min.

Example 11: Preparation of 1-{5-fluore-2-{ methvioxyv)phenvil-4-methyl-2-
morpholin-2-vi-pentan-2-ol hydrochloride (32

1 -[5-Fluoro-z-(metkyloxy)phenyl]minmethyl-z-[ft-@henylmethyl)mmjﬂzoiin-z-
yljpentan-2-ol (31)

Compound 31 is obtained from 6 (465 mg, 1.78 mmol) and 2-methoxy-5-flucrobenzyl
magnesium bromide (3.92 mk, 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, BtOAc/n-heptane 0/100 to 40/60 [v/v]) gives
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N H 30 is obtained from 29 (1.58 g, 3.63 mmol), a-chloroethyl
chloroformate (1.57 mL, 3.63 5 mmol) and polymer-supported Hunig's

base (2.04 g, 7.26 mmol) in DCM (30 mL) following General Procedure 3.
WRB I Broduct is purified using ion exchange chromato&%ﬁ%ﬁmmnm
automated column chromatography (eluent, McOH/ DCM 0/100 to 20/80
[vivl), and preparative LCMS. Conversion to the hydrochloride salt
following General Procedure 4 gives d6as a yellow solid (0.3 g, 22%).

MW 379.91; 10 C21H26FNO2.HCI;1H NMR (CD30D) S 7.20-7.35 (6H,

m), 7.07:7,14 (1H, m), 6%1H td, 2.5 'T% 85 Hz 3.83}%& d, br, 10 )
A edl (S8 TSG BIHPUEE: MY (St Sl Sl (M ) it method):
k2 102.2183-H8), BH5 48 1dinquintet, 7 Hz), 0.64 (311, d, 7 Hz), 0.51 (3H,

d, 7 Hz); LCMS (12 minute method): m/z 344.1 [M-HCI+H]f, RT 5.14 min.
SeEaape-eethploainksb-{-mefutrdm arpbaliokyiPaHeN-4-Methyl 2-
glﬁ;g;pmgﬁ&ymntan-zol hydrochloride (32)

-[5-Fluoro-2-(methyloxy)phenyl)-4-methyl-2

[4-(phenylmethyl)mo:pholirz-2- ylJpentan-2-ol (31) OH O 20 Compound

31 is obtained from 6 (465 mg, 1.78 m and 2-methoxy-5-fluorobenzyl
magnesium bromide (3.92 mL, 1.96, midl, 171 equiv.) in dryTHE (10 mL)
following General Procedure 2. Purification by ion exchange
chromatography followed by automdated column chromatography (eluent,
EtOAc/n-heptane 0/100 to 40160 [vRH) gives WO 2005/047272

DT BeSRROHOBT 447 21311 85 2l 4ABHNG0SBY SHIBRYoMWEA0 LS
C24H32FNO3; LCMS (6 minute methad): .m/z 402.2 M+H#+, RT 3.40
Tt 1 150l 878} ARG AR TRREH - B ames\1ese R fofirtmmol, 2eq) in
Yorntan eyl iidraehiesined 32 aeture 3. Purification by ion exchange

chromatography followed by preparative LCMS and conversion to its hydrochloride salt
following General Procedure 4 gives 32 as a white solid (0.11 g, 32%). MW 347.72;
Cy7H;sFNO;. HCL; 'H NMR (CD;0D) 8 7.05-7.08 (1H, m), 6.95-6.98 (2H, m), 4.16 (1H,
dd, 3 Hz, 12.5 Hz), 3.75- 3.86 (4H, m), 3.67 (1H, 4, 10.5 Hz), 3.51 (11, 4, 12 Hz), 3.25-
3.29 (1H, m), 3.07-3.20 (2H, m), 2.94 (2H, , 14 Hz), 1.86-1.9 (1H, m), 1.53 (1H, dd, 5.5
Hz, 14.5Hz), 1.13(1H, dd, 145 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-HCHHT", Ry 4.61 min.

Example 12: Preparation of 1-{2-(ethvioxy)phenvll-4-methvi-2-morpholin-2-
vipentan-2-ol (34)

1-[2-(Ethyloxy)phenyl]-4-methyi-2-[4-(phenylmethyl)morpholin-2-ylpentan-2-ol (33)

E‘;’féﬁ@
<

Compound 33 is obtained from 6 (3.0 g, 11.5 mmol} and 2-ethoxybenzyl magnesiuam
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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OH CO N 5 CIH 32 is obtained from 31 (448 mg, 1.12 mmol),
a-chloroethyl chloroformate (0.48 to L, 4.47 mmol, 4eq) and

“%J%mer-suzported Hiinig's base (628 g, 2.23 mmol, 2eq) in DCM ;10 mL‘%
I \%7%75 neral Procedure 3. Purification by ion exchangepcwUS 004/032771

chromatography followed by preparative LCMS and conversion to its
hydrochloride salt 10 following General Procedure 4 gives 32 as a white
solid (0.11 g, 32%). MW 347.72; C17H26FNO3. HCI; 'H NMR (CD30D) S
7.05-7.08 (IH, m), 6.95-6.98 (2H, m), 4.16 (1H, dd, 3 Hz, 12.5 Hz), 3.75-

3.86 (4H, m), 3.67,(1H, d, 10.5 Hz),.3.51 (111, d, 12 Hz),.3.25-.3.29 (1H

In$} BEPLE S0 ?%?’2%81”(’?%? ,"%ﬂﬁﬁ%’,‘l BEMPETRS SRS ,%’&,‘éphy
(lbert DAL AR plad S 1(0Hp A/ IA & H g ds B )3 0.04)(8H, ahl@uBdddil in 86%
0.92 (3H, d, 2.5 Hz). 15 LCMS ' met -/ . .
R AR o e OB 0 1 POa gy ECMES b mimute metiod)
rh/E 2963 HNBAEF) h RardvA248n3etRyk-morpholin-2- ylpentan-2-ol (34)
1-[2-(Ethyloxy)plzenylj-4-n:ethyl-2-[4-(phenylmethyl)morpholin-2

{/‘é@ m)éﬁ%ggfﬁgg@ﬁﬂ@ywrﬁ Br ?&%&@%ﬁ%ﬁ%ned from 6

(3.0 g, 11.5 mmol) and 2-ethoxybenz nesium chloride (available

from Rieke Metals) (0.25M in diethyl ett 0.5 mL, 12.6 mmol) in

anhydrous THE (55 mL) following &@jﬁ Procedure 2. Another two
equivalents of 2- ethoxybenzyl magresivtm chloride (92 mL WO
2005/047272 PCT/US2004/032771 "-73 1, 23 mmol) are added after 30

i Huifieatiomias nimated.oo kamolrashiogtaylhvhi¢albientate (3.48 mL,
%gg%&? AN D [0 2o 2 D AN 3 219 AR A S HERE Qo mr)
following General Procedure 3. Purification by ion exchange chromatography followed
by antomated column chromatography (eluent, MeOH/ DCM 5/95 to 40/60 [v/v]), and
:preparative LCMS gives 34. Chiral preparative chromatography (n-heptane:EtOH: DEA
60:40:0.2 gradient, chiralcel-OD) afforded the first eluting enantiomer 34a (13 mg) (Rr
8.25 min), and the second eluting enantiomer 34b (R 10.17 min) as colourless oils. MW
307.44; Ci5HyoNOs, "H NMR (CDCly) 8 7.16-7.22 (2H, m), 6.84-6.93 (2H, 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 (1H, d, 12 Hz), 3.04 (1H, 4, 14 Hz), 2.74-2.91 (4H, m), 1.89 (1H, septet, 6 Hz),
1.52 (14, 44, 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 minuté method): m/z 308.2 [M-HCI+H]", Ry4.92

min.
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purity as a mixture of diastereomers. MW 397.56; C25H35N0O3. LCMS (6
minute method): m/z 398.3 [M+H]+, RT 3.42 & 3.60 min. 5
I-[2-(Ethyloxy)phenylJ-4-methyl-2-morpholin-2 ylpentan-2-ol (E,;f_e? EtOt 0
VY&LJ‘)RWI;/@?@S obtained from 33 (3.20 mg, 8.06 mmol),,a-chISfoElH 4032771
chloroformate (3.48 mL, 32.2 mmol) and polymer-supported Hunig's base
(4.53 g, 16.1 mmol) in DCM (100 mL) following General Procedure 3.
Purification by ion exchange chromatbﬂéfi'“aphy followed 10 by automated
column chromatography (eluent, McOH/ DCM 5/95 to 40/60 [v/v]), and
isﬂB. hirall repa 100J0] =

a A IRt .-’.“,l'-

allingeapdinner 3 hvdbentrd (FP5 min), and the second eluting
enantiomer 34b (.TT 10.17 min) as colourless oils. MW 307.44;
CEriaIids lerimefabersfainfori-3 2 (o¥lumprn iR oniphanyl pentan-
R 3317 15 (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 (1H, d, 12 Hz), 3.04 (1H, d,14 Hz),
2.74-2.91 (4H, m), 1.89 (LH, septet, 6 1), 1.52 (1H, dd, 5.5 Hz, 14 Hz),

1.44 (3H, t, 7 Hz), 1.11(1H, dd, 6 Hz, 149 0.93 (3H, d, 7 Hz), 0.90 (3H,

d, 7 Hz); LCMS (12 minute method): m/z388.2 [M-HC1+H]+, RT4.92 min.

20 WO 2005/047272 PCT/US2004/Q03 -74 Example 13: Preparation

of 4-methyl-2-morpholin-2-yl-1-{2(trifiweromethyl)
oxyIphenyllpentan-z-olhydrochIorm%&
4-Methyl-2-[4-(phenylmethyl)morpolin-2

()fuhg'f)%lltﬂél 48R @r%gg}@f) é&%%e(@/ é}Bng %t(ila'n%i%llﬁga Eéﬁh%e;@ia@ﬁavaﬂable
(Fluorochem) 2-triflucromethoxy benzyl magnesium bromide (0.5M solution in THF,
7.02 mL, 3.51 mumol, 1.1 eq) in anhydrous THF (21 mL) following General Procedure 2.

Further equivalents (3.19 mL, 1.60 mmol) of 2-trifluoromethoxy benzyl magnesium

bromide are added after 30 min. Purification by ion exchange chromatography gives 35 as
vellow oil (1.39 g, 99.5%). MW 437.51; CyaHzFaNO3; LCMS (6 minute method): m/z
438.1 [M+H]", R73.70 min.
4—Methj¢l—2~marpholin-Z-—yl—L{Z[tréﬂuoramethyl)oxy]phenyl}pentan-2-ol hydrochloride
(36)

36 is obtained from 35 (1.39 g, 3.18 mmol), a~chloroethyl chloroformate (1.37 mL, 12.7
mumol, 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; C;7H24F:NO:.HCIL, ‘"
NMR (CD;0D) 8 7.43 (1H, 4, 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 (14, ¢,
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0 5 Compound 35 is prepared from 6 (0.83 g, 3.19 mmol) and
commercially available (Fluorochem) 2-trifluoromethoxy benzyl
esium bromide (0.5M solution in THF, 7.02 mL, 3.51 mmol, 1 g;

YR é%ﬁ? 4rélfs THE (21 mL) following General Procedure 2. ‘F’ﬁ?tfhfg?ﬂwo m

equivalents (3.19 mL, 1.60 mmol) of 2-trifluoromethoxy benzyl magnesium

10 bromide are added after 30 min. Purification by ion exchange

chromatography gives 35 as yellow 017?1.39 g, 99.5%). MW 437.51;

C24H30F3NO3; LCMS (6 minute method): m/z 438.1 [M+H]-, RT 3.70

min. 4-Methyl-2- mo holin-2 yI-1-(2[trifluorometh p Vi) I
O RER A BT Tl o et e b e L0 a1 .53
(38U % BrASRmMelh archREpatwshinr eftrmeiecthod]: mlz B4 [MARTIAH],
eq% and polymer-supported Hunig's base (1.79 g, 6.36 mmol, 2eq) in

’Z‘?)mmL) following General Procedure 3. Purification by ion
exchange chromatography foIIowed by preparative LCMS and conversion

D2S Axashiatide 716727(3H m), 4.05 (IH, dd, 3 Hz, 13

, #,97-3.10
%ﬁ-ﬂ% %ﬂ(éﬁ“@% TR B )
1.75 (1H, septet, 6.5 Hz), 1.42 (1H, dd,® A2 14.5 Hz), 0.98-1.11 (1H, m)
0.83 (3H,d, 6 Hz), 0.81 (3H, d, 6 Hzg oS (12 minute method): m/z
348.4 [M-HCI+H]+, RT 3.15 min. [ B
A

Ph

Compound 37 is prepared from 6 (2.5 g, 9.56 mmol) and 2-phenylbenzyl magnesium
bromide (0.25M sol., 42.1 mL, 10.5 mmo}, 1.1 eq) in anhydrous THF (21 mL) following
General Procedure 2. 2-Phenylbenzyl magnesium bromide is prepared from
commercially available (Aldrich) 2-phenylbenzyl bromide following General Procedure
5. Another 3 equivalents of 2-phenylbenzyl magnesivm 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; C2oH3sNOy; FIA™: m/z 430 [M+H]".
1-{1,1’-Biphenyl]-2-yl-4-methyl-2-morpholin-2-yl-pentan-2-ol (38)

Ph /}
w
OH
o

C

Compound 38 is obtained from 37 (2.07 g, 4.81 mmol), a—chloroethyl chioroformate
(2.08 mL, 19.3 mmol) and polymer-supported Hiinig’s base (2.7 g, 9.6 mmol) in DCM

N
H

(60 mL) following General Procedure 3. Pusification by ion exchange chromatography,
crystailization from MeOH/diethyl ether gives 38 as a white solid (738 mg, 45%). MW
339.48; CpoHaoNOy; 'H NMR (CDCl) & 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 (3L,
m), 2.75 (1H, 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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5 Example 14: Preparation of 1-11
1'-Biphenyll-2-yl-4-methyl-2-morpholin-2- ylpentan-2-ol hydrochloride (38)
2-%—{%%2 I-morpholin-2 yl)-1-biphenyl-2 yi-4-methyl pentan-2-oéé37(?1{Ph
WY ~~. Ph) Compound 37 is prepared from 6 (2.5 gP%T ity
and 2-phenylbenzyl magnesium 10 bromide (0.25M sol., 42.1 mL,10.5
mmol, 1.1 eq) in anhydrous TI-iF (21 mL) following General Procedure
2.2-Phenylbenzyl magnesium bromide$s prepared from commercially
available (Aldrich) 2-phenylbenzyl bromide following General Procedure

5. Another 3 -equivalents of 2-phenylbenzyl magnesium bromi e .

B B HE- AL SorAbTore PUTbatbAEl AN (i
£RlMBN. shromatogenty atyar2hmEtOAC/n-heptane 0/100 to 25/75 [viv],)
gives 37 (2.07g, 50%), which is used in the next step without further
Pheiiduteon NN A29iheraistmathnl) Hrkpdnawy-Ivetinliypl mapholine-4-
@mﬁgxgé%cglé@@ethyl-2-morpho|in-2 ylpentan-2-ol (38) Ph, ,,-,, OH CO

N H Compound 38 is obtained from 37 (2.07 g, 4.81 mmol), a-chloroethyl
chloroformate 20 (2.08 mL, 19.3 mmol) afigrpalymer-supported Hiinig's
@Wing General Procedure 3.
Purification by ion exchange chromatdgraphy, crystallization from

McOHY/diethyl ether gives 38 as a whi (738 mg, 45%). MW 339.48;
C22H29NO2;1H NMR (CDC13) S 7.29%.46 (8H, m), 7.23-7.28 (111, m),

G (i)

3.79-3.91 (2H, m), 3.66 (1H, ddD§:9 Hz, 1.7 Hz), 3.18 (2H, dd, 12.8 Hz,

25.8 Hz), 2.84-3.04 (3H, 25 m). 275 (1H, t, 11.5 Hz), 1.56-1.68 (1H, m),

%é%ﬁgﬁa&gf&ﬁéé‘t?%&&%ﬁﬂ,a}ﬁ&@d%g%/@ﬂi?%ﬁﬁmme of 38 (738 me,
20041032771 -76

2.17 mmol) with NaHCO; (0.41 g) in a suspension of diemyleﬂler and water (24 mL)
under N at room temperature. After 1Thour the reaction is quenched with ice water (15
mL) and diluted with DCM. The two phases are separated, the aqueous phase is further
extracted DCM, the combined organic fractions are dried over magnesium sulphate,
filiered and evaporated in vacuo. The isolated oil is purified using automated colwmn
chrofnatography (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; Caot2sNOy:
LCMS (6 minute method): m/z 456.3 [M-H,O+H]" and 496.2 [M-+Na]"; R15.34 min.

1-[1,1’-Biphenyl]-2-yl-4-methyl-2-morpholin-2-ylpentan-2-ol hydrochlovide (38a)
Ph

(O

N
H

=4

!

R,
OH

]
Paliadium 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 vacue, purified by ion exchange chromatography and then converted o
the hydrochloride salt following General Procedure 4 to give 38a (0.25 g, 79%) as a
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dd, 5.65 Hz, 14.7 Hz), 0.81 (3H, d, 3.2 Hz), 0.78 (3H, d, 3.0 Hz). LCMS
(12 minute method): m/z 340.3 [M+H]+, RT 5.62min. Phenylmethyl-Z
(1,1'-biphenyl)-Z ylmethyl)-1-1zydroxy-3-methylbutylJ morpholine-4-

W W&Q@(cbz-%) PhOH CN O~O 5 Benzyl chloroforn?gtgl(é?gof/ﬂ?ﬁ?n
2.61 mmol) is added to a stirring mixture of 38 (738 mg, 2.17 mmol) with
NaHCO3 (0.41 g) in a suspension of diethylether and water (24 mL)
under N2 at room temperature. After thdur the reaction is guenched with
ice water (15 mL) and diluted with DCM. The two phases are separated,
the aqueous phase is further 10 extragted DCM, the combined organic

shetiel 25 e GrBgRIRRRY SRR (BRAPAR dodoreee 173

(YACHS; i'@?(ﬁ@,'@&?,ds%b@.@?@iﬂ?ﬁﬁl@gﬁm&wmgm (5H, m), 1.54 (15, s,
chromatography (eluent, EtOAc/n-heptane 0/100 to 30 70%%\%}5)’ fOHOI\-f,z%dL%MS
NARE ot o e e O e ot
(radignle shitaes! AR-$Hoto [BivEdhe TS RIBE:sRANtiomer, cbz-38a (RT
2.61 min), and the second eluting 15 enantiomer, cbz-38b (Rr 2.99 min),

both as a colourless oil. MW 473.62; C30H35NO4: LCMS (6 minute
: o2t bR HIEcan il 439G HvbrdilalwIRI-mEhyhlamorphelin-

v

1 _ met -morpholin-2 ylpentan-2-ol hydrochloride
’ SH—C Nt CH-Pattadium on carbon (10% weight) (0.4 g) is
Radedina siringeapionypichei P henylmethylmorpholin-2-ylpentan-2-

ol (39)

Compound 39 is prepared from 6 (0.95 g, 3.65 mmol) and 2-phenyl-5-fluorc benzyl
magnesium bromide (0.5M solution in diethyl ether, 1.2 eq) following General Procedure
2. 2-Phenyl-5-fluorobenzy! 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 & viscous oil (1.31 g, 80%). MW 447.60; CaoHa FNO,. LCMS: (6
minute method) m/z 448 [M+H]", Ry 3.88 min.

1-(4-Fiuoro{l,1’~biphenyl]-2-pl)-4-methyi-2-morpholin-2-ylpentan-2-ol hydrochloride
(40)

40 is prepared from 39 (1.31 g, 2.92 mmol), a-chloroethyl chioroformate (0.9 mi) and
solid supported Hiinig’s base (1.64 g) in anhydrous DCM (30 mL) following General
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20 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 t {55%5%32771
WA Hitered through a Celite pad. The filtrate is concentra

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 WO 20051047272 PCT/US50041032771 -77 yellow solid. MW
375.94; C22H29NO2.HC1:'H NMR (CD30D) S 7.48 (1H, bs), 7.11-7.33

(8H, m), 3.87(1H, bs), 3.37-3.57 (2H, m), 3,25 77-3,10 (5H, m) ,
PO TN T b S A P T B8y o (i froe
b%ﬁgf(&'lasgh Gidoans bﬂmﬁl(g,%wnufeﬁma’thﬁﬁbrﬂ purid4iioR Wﬂlgmﬂgliféﬁ&r
min Preparati U
RN bty e R TACTA, SHO (G2 L & 380 i cbiained fllowing
c;lg,(éﬁlmeémemm@mysm a:ﬁlféikmﬂaz[mﬁme‘mymwmsm@)m 16 (1H,

RS DA O A0Sy e o 055

3sxiEEnsY,diathyl Bikded 215 Hep)30Rdikhg Gérﬁeﬁhl)P%@ée@é?d*’rﬁ m), 1.54-1.40
nyls r | P yé
R e £ AL U7 (D
HrpRéiPELIGETS BanA M MShiagmisiiamsibadies 3ihRgHEHEE feduidmin.
room temperature and the reaction left stirring for 1 hour. Purification by
column chromatography (eluent EtOAc/c cohexane 50/510 [viv )glvles 39

| ﬂﬂ@%}# 7 hgﬁ/ﬂﬂﬁ 8:@@%1‘1‘(19312? 88 min. 1- (4 FIuoro[I 2 blphenyl] -2
iyw%%-met yl-2-morpholin-2 ylpentan-2-ol hydrochloride 20 (40)

1-Cyclopentyl-2-f5-fluoro-2-(methyloxy)phenyl]-1-[4-(phenylmetiyl) morpholin-2-

yvijethanol (41)
|
Oz I
(O
>a

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 anhydrons THF (15 mL) following

General Procedure 2. Further equivalents of 2-methoxy-5-fluorobenzyl magnesium
bromide (8.49 mlL, 4.25 mmol) are added. Purification by ion exchange chromatography
gives 41 as a yellow oil (843 mg, 62% purity). MW 413.54; C2sH3,FNO;; 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)
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H,0 F CNJ H H-CI 40 is prepared from 39 (1.31 g, 2.92 mmol),
a-chloroethyl chloroformate (0.9 mL) and solid supported Hunig's base
(1.64 g) in anhydrous DCM (30 mL) following General WO 2005/047272
VEOP988I834/032771 -78 Procedure 3. Purification by ion eXeRARgE16H2771
exchange chromatography gives the free base of 40 as a viscous oil

(0.71 g, 62%). After further purification usmg UV-guided preparative
LCMS, the hydrochloride salt 40 (0. 451% g, 39 %) is obtained following
General Procedure 4. MW 393.95; CnH2sFNO2. HCI; 1H NMR

DMSO-d5): 8 9.16 (1H, 5 s), 8.98 (1H, s), 7.44-7.32 (4H, m), 7.23-7.06
Theibn e WHs abisnt 903 A 548, 3 Stmame iy SHaRai . 125

Aﬁifc)m%o?l%a(t%'zb dg 3215 4170 a3 4-Bd) %h!pminﬂeﬁéluﬂaﬁ@te@mﬂ@,s%&% (115 ¢,
é_pgdd 14.5 Hz 5Hz)088 (1H, dd, 14,5 Hz, 6.5 Hz), 0.74 (3H, d, 6.5

B BN PT eRE ek et o anination B fon
Joﬁ]dnﬁ%édﬁ@ 11160 EXamplteri i@ patakionphy (DCMMeOH 95/5 10

%R,%’@Jgﬁfi) R T i e R

M&Mﬁy&m&r&d%@mﬁmﬂla&% cya[lﬂmtlimngh(ﬂ]@ 084, ad. N’@E\Mrﬁﬁﬂ)&m

ﬁiﬁ@%ﬁ@%ﬁn&%ml e rﬁL%) %gm?rgyoall% &eq) ?r:’hagn R %rou(@%)l—f@ %g%@ 15
(1) foll Gvihg. maﬁ;mpmmgdz IEIHH),e% émumale);tsm(m d, 12 Hz), 2.92-
[
|on a%%%zij? rorhato (;%ﬁ%g %ill\yfgés%%? g;g}g%%ﬁ
by o e
MBW&@Iﬁ% BarfbPBminy 413.54; C25H32FN03; LCMS (6 20 minute

method): m/z 414.2 [M+H]+ RT 4.11 min. 1-Cyclopentyl-2-[5

fluoro-2- (methyloxy)phenyq 1-morpholin-2 vlethanol hydrochloride (42?
Example 17: Preparation of 1-cyclopentvl-2-[12-(ethvloxy)phenvl]-1-morpholin-2-

vlethanol hvdrochloride (44)
1-Cyclopentyl-2-{2-(ethyloxy)phenyl]-1-[4-(phenylmethyDmorpholin-2-yl]ethanol (43)

W
I
O

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 0il (0.691 g,
22 %). MW 409.57; C26H3sNO3; LCMS: (6 minute method) m/z 410 [M+H], Rr 3.8min.

1-Cyclopentyl-2-[2-(ethyloxy)phenyl]-1-morpholin-2-ylethanol hydrochloride (44)

.

O

Spse

Hoem
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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ON ~ CND H CIH WO 2005/047272 PCT/US2004/032771 -79 The free
base of 42 is obtained from 41 (0.84 g, 2.04 mmol), a-chloroethyl
chloroformate (0.88 mL, 8.16 mmol, 4 eq) and polymer- supp%,F ¢ E;{I}IE}‘%%H
Wk?a%é’s(’i i%’g 4.08 mmol, 2eq) in DCM (15 mL) following Ge
Procedure 3. Purification by ion exchange chromatography, followed by
automated chromatography (DCM/Me (8H 95/5 to 5 80/20 [v/v]) and
preparative LCMS and conversion |nto the hydrochloride salt following
General Procedure 4 gives 42 as a colourless gum (0.18 g, 14.1%). MW

rshpeep RO R S S BR fal b Ieie 0 v sssor:
O <3103 ERH, '8 NV ER (@wa mz)a mwmméz-@;ﬁs 2211342)19 044,16
(%E—j ﬁg%@@%& %%992 e methogy: mék rﬁ? 324 73 (11m, m);

xamp Preparatlo
I:GMS;lQbZentyiuze@%ﬁﬂ}lm@ﬁﬂﬁﬁ%ﬂ@iﬁ%h&nﬁﬁ%ﬂaanol hydrochloride
(44) I- Cyclopentyl -2-[2-(ethyloxy)phenylj-I [4-(phenylmethyl)morpholin-2
5 Compound 43 Ii obtalnedfrom 7 2 09 g,

hn

%Maigip 9 gjglt @t@er 11 eq)followmgGeneraI
roce ure urification by preparative LCMS gives 43 as viscous oil
KT HIapgn PN DG RONBEHIBIE e et wewlodi-2-

410, H]+ RT 3.8min. 20
y:ﬂgh ﬁpe%{d 2-[2-(ethyloxy)phenyl]-I- morpholln -2 ylethanol hydrochloride
(44)H~O Oc F\kF

Lr%
v

Compound 45 is obtained from 7 (0.6 g, 2.19 mmol) and commercially available
{Fluorochem) 2-trifluoromethoxy-benzyl magnesium 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; CysH3FsNOs. LCMS (6 minute
method): m/z 450.2 [M+H]", Rt 4.084 min.
I-Cyclopentyl-1-morpholin-2-yi-2-{2-[(trifluoromethyl)oxy[phenyl} ethanol
hydrochloride (46)

The free base of 46 is obtained from 45 (886 mg, 1.97 mmol), a-chloroethyl
chioroformate (0.85 mL, 7.5 mmo}, 4eq) and polymer-supported Hiinig’s base (1.11 g,



0j-sd H CM 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%5@2%in anhydrous DCM following General Procedure 3.},I3(:lJTr}gg2a()té&)/r(}3g -
8t 5%‘7ée and conversion into its WO 2005/047272

PCT/US2004/032771 -80 hydrochloride salt following General Procedure
4 gives 44 (0.39 g, 65%) MW 355.91; C19H29NO3.HC1; iH NMR
(CD30D): 6 7.12-7.22 (2H, m), 6.82-6588 (2H, m), 4.09-4.16 (3H, m),
3.69-3.80 (2H, m), 2.80-3.29 (6H, m), 2.04-2.10 (1H, m), 1.53-1.73 (I IH,

AT S e D T
gaetindotivbphenyipthanbiwedbgahtgriee (46) TNy dogentylersion to its
2-[5-| 2- I ]-15[4-(phenylm 0
L G T )
MWiGH58t] CofipienddAayiRbIMERDDEENeHT).48-7.50 (1H, m), 7.14-7.25 (3H,
2-rifl 2 ' ide, (9. lution. |

s Gy TS O (S 1 gs n
Tollomg Gaactal Fouad@d 2. NftdFhdgitibA bf Hdidrmehivildhtsmapute
24 'gﬁgr SHRPXY TRERFN -+ nigg]?§%m_bromide and stirring for 2 hours
at uri

ication by ion exchange chromatography gives 45 (0.89g,
90%). MW 449.52; C25H30F3NO3. LCMS (6 minute method): m/z 450.2

BVt o7 ArO84-20ioh $:QV8laP ch QiDedeiopentyl-1-morpholin-2-
Z

yl-Z-(£-|
10  yviethano

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 Géneml Procedure 2. 2-

15  Phenylbenzyl magnesium bromide is prepared from commercially available (Aldrich) 2-
phenylbenzyl bromide following General Procedure 5. Purification by flash column
chromatography {eluent, cyclohexane/BEtOAc 90/10 [v/v]) gives 47 as viscous oil (1.75 g).
47 is taken onto the next step without firther purification. MW 441.62; C30HasNO;
LCMS: (6 minute method) m/z 442 [M+H]", Ry 3.51 min.

20 2-[1,1°-Biphenyl]-2-yl-1-cyclopentyl-1-morpholin-2-yiethanol hydrochloride (48)

CiH

The free base of 48 is prepared from 47 (1.75 g, 3.95 mmo}), 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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OH Co N 20 H CH 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, WO 2005/047272
WEE85854/032771 -81 3.94 mmol, 2eq) in DCM (15 mL) ¥6iféwtg+/032771
General Procedure 3. Purification by ion exchange chromatography
followed by preparative LCMS and conversion to its hydrochloride salt
following General Procedure 4 gives 48%as a gum (140 mg, 20%). MW
395.85; CISH24F3N03.HC1;1H NMR (CD30D) S 7.48-7.50 (1H, m),
7.14-7.25 (3H, 5 m), 3.97 (IH, dd, 2.3 Hz, 12.5 Hz), 3.60-3.68 (?% m),
sy pshy gqlvm chipratogrephy (Stont MePBRAM §P949 2O D5y gries the free

§add 28 v1u30rd AB§8ImiR) 5 Mk (R puersaaihe dl RiloBRg. neral
&M-HCl+H]+, R-r 5.14 min. Examine 19: %raﬂo

rastsHERH W01 P 2 Sy R ol B (AL B LAR ARG
148). 244 1B phenwd @nl-eydapersy 41l tobenymey i orphalinge24H, m),

llethanol (47).r I N 1-0 Compound 47 js prepared fram 7 (1.27.9, 4.6 .
Ot S et Ay Pt Tror e (O E Ry TR ol BE
Dty b erintid sejiationingsE EusECPEFcR®6R @15 Phenylbenzyl
magnesium bromide is prepared from commercially available (Aldrich) 2-
phenylbenzyl bromide following General Procedure S. Purification by flash
e Gkt dnateratipn i Sl ) '

as visc § Di(] s a N the next step ihout further
Hothioi i) 1& L ; ’ﬁZm?h m 7 LCMS: (6 minute method) m/z 442
IMeyiddondRtyB Bt liReddl, 1 °-biphenyl]-2-yl)-1-[4-(phenylmethyDmorpholin-2-

-[1,1'-Biphenyl]-2 ‘Igl- lopentyl-I-morpholin-2yletlianol hydrochloride
TR

ree e’of 48 is prepared from 47 (1.75 g, 3.95 mmol),
solid supported Hunig's #h

3

ou” F
G

[./

N

r

Compound 49 is obtained from 7 (0.9 g, 3.29 mmol) and 2-phenyl-5-fluorobenzyl
magnesium bromide (0.5M solution in THE, 7.24 ml,, 3.62 mmol) in anhydrous THF (20
ml) following General Procedure 2. 2-Phenyl-5-flucrobenzyl magnestum bromide is
prepared from 2-phenyl-5-fluorobenzyl bromide following General Procedure 5. Further
2-phenyl-5-flucrobenzyl magnesium bromide is added after 30 min (0.3 eq, 2 mL, 0.99
mimol}. 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 lquid. MW 459.61; CaoHa:FNO»; LCMS (6 minute method): m/z 460.5
[M+H]", Ry 3.98min.

1-Cyclopentyl-2-(4-flusro[1,1 -biphenyl]-2-yl)-1-morpholin-2-ylethanol kydrochlovide

(50)
PpF

o}

SR

N
o CiH
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base (2.22 g) and a-chloroethyl chloroformate (1.62 mL) in anhydrous
DCM (30 mL) following General Procedure 3. Purification by ion
exchan e chromatography followed WO 2005/047272

WORYIRIE3E84/032771 -82 by flash column chromatography (ERIERE /4327

McOH/DCM 1/99 to 20/80 [v/v]) gives the free base as a viscous oil (805
mg, 58%) which is converted into 48 following General Procedure 4. MW
387.95; C23H29NO2.HC1;H NMR (CEB0D): S 7.66-7.40 (1H, m)
7.19-7.47 (8H, m), 3.92 (1H, dd, 13 Hz, 35Hz) 3.59-3.67 (2H, m),
3.05-3.16 (4H, m), 52.93 (1H, td, 13 Hz, 3.5 (1Ht12Hz
Theficebaeiaf Af) inobbineiofram 4l Acoms2( %‘?ﬁ?ﬁ 1z 351

[MabIG T (T SH08 i Examhiei 261 @ﬂé\ﬁ@@'@fe@fﬂumg Sbase(1.54 g, 5.47
1- cyclopené/- -(4- quoroIII -biphenyll-2- )I- rph in-2-vleth nQI

(@%)f@@&iglgeﬁfyﬁﬁl{ REEPHE 1 ylon exchange
yéh%ﬁﬁzﬂ%b@ﬂwrmw em@m&dwamﬂ@&mﬁw@imw AlicOMHDCM

QNC d 49 is obtained. fr 9 d
B S RH l  A R TSY o g
nh.23-62 89w a06yay QUL RRMAS mmc(ﬁzmmaﬁémw 37 (6H, m),

R R s A L 8089, 2.0

Fysmaﬂz@jwerw-mm@ﬁbmmﬂméljh@ummmm %{bﬁde]dléfféz}sm?’ (18, ¢,
| » 9 Pt thod): m/z 370.2
R TN oy 2l o ) TS (P e oy
Eﬁ@m%ptﬁmé &100.to 20/80 [v/v]) gives 49 (1.26 g, 83%) as 20 a
colourless liquid. MW 459.61; C30H34FNO02; LCMS (6 minute method):

m/z 460 5 [M+H]+ RT 3 98m|n 1- Cycloent -2- (4 -fluoro[1,1'-biphenyl)-2
32 s]l. pAtion §f OG- I et h -1-morpholin-2-yi-1-

etrahydro-2H~nvran—4—vlethanel hvdroch!onde {52)

2-[5-Fluoro-2-(methyloxy)phenyl]-1-[4-(phenylmethyl)morpholin-2-yl]-I-tetrahydro-

2H-pyran-4-ylethanol (51}
{
o
E(.')
N o

2

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; C;5H3,FNOy; LCMS (6 minute method): m/z
430.2 [M+H]', Rt 3.12 min.
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\IF OHO")T~' TV, CN CIH WO 2005/047272 PCT/US2004/032771 -83
The free base of 50 is obtained from 49 (1.26 mg, 2.73 mmol),

0 | chloroformate (1.18 mL, 10.9 mmol) and poly P &g%
ﬁéﬁﬁi ﬁugé@/e (1.54 g, 5.47 mmol) in DCM (25 mL) followin H%ééﬁg&r%i? !

Procedure 3. Purification by ion exchange chromatography followed by
automated column chromatography elggnt McOH/ DCM 5 100 to 20/80
[v/v]) and conversion to its hydrochlorid€ salt gives 50 as a yellow solid
(0.23 g, 23%). MW 405.94; C23H28FN02.HC1;1H NMR (CD30D) 8

7.20-7.37 (6 7.08-7.13 ( 91,(1

FR Hltors phe R SN o o R By B phanot
BydRoBii4#ide t320.0 Hz, 12.5 Hz), 2.53 (1H, t, 12.0 Hz), 1.73-1.85 (1H, m),
1.12-1.44 (8H, m). LCMS (12 minute method): m/z 370.2 10 [M-HCI+H]+,

RT 5.46min. Example 21: PreparationI f
2-15-fluoro-2-(methvloxy)phenvll-I-mor 22-VI-1-
tetrahydro-2H-pyran-4-viethanolhydroctiibride(52) 2
[5-Fluoro-2-(metityloxy)phenylJ-]-[4-(ph ethyl)morpholin-2
yl]-2-tetrahydro- 15 2H pyran-4 ylethanral (51) OH F CO N O Compound

51 is obtained_from 8 (0.6 g,.2.07 met luorghenzyl
sofesshass chﬁ%?&é’?&?@?&@oﬁlgﬁf%%ﬁ % 1eq}n|]r%'l %Ius %ﬁg (15
B?ﬁ&rfﬂﬂﬁ%f&(@&ﬁﬁl@ﬂmﬁdnrﬁﬂpmﬂmmwm&ws base (041 g, 1.45
O RAPIReRnd MAOReSIN 20 LIamIde (848 Mbn 8 (MMRlnge
dure 18 arme SToom. emperature a
shrmgtogﬂph}gdmd Pomifizainancipddrydrchianige st doliatogepryetsl Srragdure 4
a mate K ¥ O 0
B S MRk o e
Q25HE2FE REOR-TMI 1B, mih Gt8 36t 6, M)z 3.99 (1H,dd, 3.5 Hz,13 Hz), 3.82-
3.87 (2H, m), 3.63-3.73 (5H, m), 3.12-3.33 (4H, m), 2.91-3.02 (2H, m), 2.81 (2H., , 1
Hz), 1.31-1.73 (5H, m); LCMS (12 minute method): m/z 340.2 {M»HCl—I—Hf, Ry 3.78

min.

Example 21a: Preparation of 2-]5-fluoro-2-( methyloxv)phenvil-i-morpholin-2-vi-1-

tetrabvdro-2H-pyran-4-viethanol bvdrochioride (52b)

2-[5-Fluoro-2-(methyloxy)phenyl]-1-[4-(phenylmethyl)morpholin-2-ylj-1 -tetrakydro-
2H-pyran-4-ylethanol hydrochloride (518)

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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430.2 [M+H]+, RT 3.12 min. 25 WO 2005/047272 PCT/US2004/032771
-84 2 [5-Fluoro-2-methyloxy)phenylJ-I-morpholin-2 yl-I-tetrahydro-2H
ran-4ylethanol hydrochloride (52) OH CO N O H CIH The fr
“Pé%z?g%% Hiffed from 51 (0.31 g, 0.73 mmol), a-chloroethyl S%E@fsgfc?}ﬁrz(gstﬁgl
(0.31 mL, 2.9 mmol) and polymer-supported Hunig's base (0.41 g, 1.45
mmol) in DCM (7 mL) following Genergl Procedure 3. Purification by ion
exchange chromatography and conversion to the hydrochloride salt
following General Procedure 4 gives 52 as a white solid (0.19 g, 77%).

L
B3ifdr8 Rk 540 mii)s 8 }253(33&@14aﬁm@e&@M(m,m@s‘aq@@m@i by

IR DT et SO T,
Wafsrfomio RifmetiytoX3ph erllis addrdrksnizeyhg tepmperature below 10°C. The

oéegt?.@'lg 2H-pyiandsyisthanolhvdrochlenide. 638 Rmove Mg turnings and left
-Jo-Fluoro-2-(tnethyloxy)phen I]-1[4-(phenylmetuyl)morphoTl_n-2 L.
uErigta Byl RIS TRR SRS WEhRERS CARSHAE e ReRiftspiien i N

FifebmibiaiDaxiBstiuarahenzsiy amided4%E a4 0F dumpliie eigamlyedrer is
in toluene (1592 20 mL).

, 8b 600.8,961415386%00 iS dissogedezjn toluene.
qrrsEtdamdigtanese! (208Raehids eHdrge R AR IR IR ES OB RRE O 18
RAPSSIHLERL £hGe2 A{MmY thandirdub] BAtidoved. The brown-orange oil is
dissolved in i-propano] (2380 mL) then 12N HClaq (138.6 mL) and water (2380 mL) are

added. The apolar impurities are removed with a cyclohexane wash (4760 mL). Then, the

aqueous layer is basified with NHsaq and extracted with toluene (4 L). The organic layer
is washed with water (500 mL), then the combined aqueous layers are extracted with
toluene (4 L) and then this new toluene solution is washed with water (500 mL). The
combined organic layers are concentrated under reduced pressure, then i-propanol (2 1) is
added and the solution is concentrated again to provide a crude oil 0of 51b (550 g, 91%
veild; 94% ee) and 100 g of i-propanal. 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 liguors are concenirated then toluene
(1500 mL), water (SO0 mL) and NHsaq (103.58 mL, 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 MgSQO, 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
51D as the desired diastereoisomer (1021 g; 98.4% ee)
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(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

maﬂ(?esium mixture at 22C. After 15 mins, the remainder of the be
Y15

nzyl
R Bdfution is added over 160 mins at WO 2005/04727% % Uszoe4¥032771

PCT/US2004/032771 -85 room temperature. After an additional Ih
stirring, the 8b solution is slowly added to the mixture over 140 mins at
-15C. After a further 30 mins, the queﬁ%ﬁsfis performed by addition of
acetic acid (124 mL) keeping the temperature below -5C, then a 10/1 v/v
water/acetic acid mixture (2200, mL) is added keeping the temperature
Bl ok ore- e T I A AR e lthanol
I aesepiRiskgspenings and left overnight. The organic layer is washed
with water (500 mL), then basification is performed by addition of water
(1600 mL) and NH3aq (311.8 mL). The organic layer is concentrated and
i-propanol (2000 mL) is added. The azeFe toluene/i-propanol is
stripped off under reduced pressureg; fierft-propanol is removed. The
brown-orange oil is 10 dissolved irﬁj—ro parol (2380 mL) then 12N HClaq
(138.6 mL) and water (2380 mL) aré aglded. The apolar impurities are
removed with a cyclohexane wash (4760 mL). Th ueous layer i
R P A R S BT OB ARG S L)
Washedryvith wighe,(300 PdLd, Sheivibecaidbing 056 ghend tikymistare is then
extracted with toluene ( and,then this new toluen lutiondswashe
PR ot L SR P SDOh e e are e 20 JE AR o e
ungderedtfitectprasstiglatiopdriciRpal (200 § prdttelizadiik YRition is

centr, i praVi L oER, 0,91% ild, 949
O e s e e
&30 &il2b Witk Briagris 35S tHnDed off thea. I PHpp b added (SRR Kiprbe partially

gL ol E‘x‘é?ﬁﬁ‘ HOR: I50ABSETY08 riCRIRRPHAR IS LGRS thixture |
g%%@vggégﬁgwﬁﬁ% (505}7811) to ivego 34 gI%f racemic 51§esthe HBDr¢1m3 *

SARCTHBIRIIM BTN aFE o epftfater e AisRiiGenel 3 imaddsddueropanal
@26 ain and MNEBREOR R 1d r286xnaatliarpoadieded R SHERNIG formed.

layer is extracted and washed with water (250 mL). The combhine. .
Boie %@aﬁéosﬁﬁaﬁ%ggmﬂa fa?u%xéa(?éﬁa%‘tﬁafﬁ@%%lﬁ@iﬁ%ﬁ powder is
dipasiCdayers arepdradrautishioSiod-arsbanoh (2itated Yasbdredundet reduced

pressure, t i-propanol (2 L) is added tri off 25 again. -
P L PSP (oL TR PR N LT iy R i co

th@2% ee).

Example 22: Preparation of 1-morpholin-2-vl-1-tefrahvdro-2H-pyran-4-yl-2-{2-

[(trifluoromethvioxy] phenyliethanol bvdrochloride (54)

1-[4-(Phenylmethylymorpholin-2-ylj-lI-I-tetrahydro-2H-pyran-4-yl-2-{2-
[(trifluoromethyl)oxy[phenyllethanol (53)

Compound 53 is obtained from 8 (0.61 g, 2.11 mmol) and commercially available

(Fluorochem) 2-triflnoromethoxy benzyl magnesium bromide (4.6 mL, 2.32 mmol, 1.1eq)



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) WO
02%? 2?% 2 PCT/US2004/032771 -86 2 PCT/US2004/032771
“é- é%frlg Zanethyloxy)phenle-I-morphoIin-Z yl-I-tetrahydro-2H-pyran-4
ylethanol hydrochloride (52b) OH CcH.N O H CIH A 6 L Parr bottle is

loaded with 51b (1021 g), i-propanol (§§§O mL) and water (639 mL). 5
After purging with N2, 5% Pd-C 52% wet is added (105.6 g) and the
mixture is then pressurized with hydrogen (50 psi). The reaction mixture

.' f . ; . . . 0

(LD By e e 0 e e e R getors
inatay stigussisecbvoithide §6.20mprophAsrelhie rtfsduPe Ty oRLY iRexchange
A e ) G

ibic dydinestiiapaiiin ihd Scab Hea n¥lletfio g Svidse b SdRdrite
5 ﬁ@&g{g%gmtmyﬁ,@pggjﬁ@panm (4474 mL) and the mixture is

heated to reflux until a homogeneous solution is formed. Then, the
Iiupidindaed -stohy drd XHerprgstdiit3tbhiGriftsearsedydmehowder
is, filt 5! at NSFBS, rinsed with i-propanol (2x350 mL) and
%arlfén %?? ‘é?or{)%’gu%:}é}%& pre?s%sr[ﬁre at 40C to give highly pure compound
52h with 80% recovery yield (98.4% di‘/Fgg.Z% ee). Example 22:
Preparation of 1-morpholin-2-yl-I-tetrah -2H-pyran-4-yl-2-{2-

* j(trifluoromethvl)oxyl phenyllethanol hy a5, loride (54) 20
1-[4-(Phenylmethyl)morpliolin-2 ylj- dro-2H-pyran-4 yl-2-{2-
[(trifluoromethyl)oxyJphenyl}ethanol (53) O~ OH

ClH
The free base of 54 is obtained from 53 {0.27 g, 0.57 mmol), a—chloroethyl
10  chloroformate (0.25 mL, 2.30 mmol, 4 eq) and polymer-supported Hiinig's base (0.32 g,
1.15 mmol, 2eq) in DCM (5 mL) following General Procedure 3. Purification by ion
exchange chromatography followed by preparative LCMS (gradient) and conversion to
the hydrochloride salt following General Procedure 4 gives 54 as white solid (82 mg,
17%). MW 411.85; C;sHa4F3NO4 HCL 'H NMR (CDsOD) & 7.45-7.48 (1H, m), 7.16-7.27
15 (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 (5K, m); LCMS (12 minute method): m/z 376.1 IM-HCI+H]", R14.28

asiing

Examgle 23: Preparation of 2-{1.1’-biphenvl]-2-yl-1-morpholin-2-vi-1-tetrahvdre-
20 2H-pyrap-4-viethanol hvdrochloride (56)

2-[1,1°-Biphenylj-2-yi-1 -[4-(phenylmetitpl)morpholin-2-ylj-1-tetrakydro-2B-pyran-4-
ylethanol (55)
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O Compound 53 is obtained from 8 (0.61 g, 2.11 mmol) and commercially
available (Fluorochem) 2-trifluoromethoxy benzyl magnesium bromide
: 232 mmol, 1.1 eq) WO 2005/047272 PCT/US200 1 -

V\fﬁ) g%ﬁgz/ﬁééﬁs THE (15 mL) following General Procedure 2. u%%ﬁg%z%m;ﬁinn
2-trifluoromethoxy benzyl magnesium bromide (4.22 mL, 2.11 mmol) is
added. Purification by ion exchange chromatography gives 53 as an oil of
88% purity (1.39 g isolated material, cé8§"8% purtiy) which is directly used
in the next step. MW 465.52; C25H30F3NO4; LCMS (6 minute 5 method):

RO, AR O DL e D 7567 s ey gnesivm

bystrodh lotidiH8)25 VDsol o CBeth D efeC 1P3Thelfr28 baseodf 52 ¢g)

ained from 53.(0.27.9, 0.57 mmal), a.-¢ 0] e
e e R e R R
tobEwermiol] e b CAdtE 2) sbtowisgzeicbroralde dobetiire General Procedure
Purificafi . ‘ o .
e L
Génmdarptistas eremigive BB ifiaaihits KBlierabanggchiomaio syanhy 1vesS55 as an

Cisad NGl (b'.%:%(@@% RIS 4595748, fLENo) L EME 7@ fdrie
(3H, ni), 3.98 (111, dd, 4.0 Hz, 13 Az), 3.65-3.88 (4H, m), 3.12-3.31 (4H,

Fﬁ)?dzf? et Wﬂﬁ%@ﬁ%%’ll, m); LCMS (12 minute method):
/ -HCIH+H 1+ i : : 14
%ﬁ@%ﬁ%ﬂ ALY i A EX AR B PRI e idd |

morpholin-2-V|-1-tetrahVdro- 20 2H-pyran-4-vlethanol
ydrochioride (538)

B H-g

The free base of 56 is obtained from 55 (0.588 g, 1.28 mmeol), solid supported Hiinig’s
base (0.72 g) and a~chioroethyl chloroformate (0.53 ml) in anhydrous DCM (20 mL)
following General Procedure 3. Purification by ion exchange chromatography gives the
free base 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 chioroformate {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 hiydrochloride salt following General Procedure 4 gives 56 (0.280 g, 54
%). MW 403.95; Cy3HaoNO3 HCL; 'H NMR (CD30OD): § 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-HC1 +H], Ry 4.6 min.
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2-[1,1' Biphenyl)-2
yl-1-[4-(phenylmetlayl)n:orpholin-2yl)-1-tetrahydro-2Hpyran-4- ylethanol

V‘Sé_S}OS%HH.O 0 CNJ o I~ WO 2005/047272 PCTTS2004/032771 _88

066“[1%”55 is prepared from 8 (0.56 g, 1.94 mmol) and ZPﬁéﬂ%%g 32237I71
magnesium bromide solution (0.25 M solution in diethyl ether, 9.31 mL,
2,33 mmol, 1.2 eq) following General Procedure 2.2-Phenylbenzyl
magnesium bromide is prepared from“gt?Ommercially available (Aldrich)
2-phenylbenzyl bromide following General Procedure 5 5. Further
de SQIuti

aetPAnepphoIvas-h afbs 8 ff-white foam-like solid (0.37 g, 68%).
MW 457.62; H35N03i LCMS. (6 minut ethod); m/z 45 +H]+
b R S RS e e
ylethanol 10 hydrochloride (56) rv H H% e free base of 56 is
obtained from 55 (0.588 g, 1.28 mmol}:s upported Hunig's base
(0.72 g) and a-chloroethyl chloroform& 53 mL) in anhydrous DCM (20
mL) following General Procedure 3. Rarificatfon by ion exchange
chromatography gives the 15 fre@ée of 56 as viscous oil (0.483 g),
contaminated with a small amount6f the N- protected compound 55. The

ke | > ROl &A1 solution i

diilesoes, AEMDO Pl 8 BRPRthEmds B9 HREFSSFREE By SorR0 minutes to a
SRRRRGS IO RLODTaRYIaN UMETHE (FRERBRR: 0FGOARA3R@bhing with ice

Purification by preparative LCMS followed by 20 conversion to its
PRI RIS FRIBISMMBTION 7 eskireialris db atifedrniibe a8 ee oty egeshed

with EtOAc. The combined organic phases are washed with brine and water, dried over

magnesium sulphate and solvents removed in vacuo. Purification by ion exchange
chromatography followed by purification using automated column chromatography
(eluent, EtOAc/n-heptane 10/90 to 50/50 [v/v]) gives 57 (0.56 g, 26%). MW 460.42;
C24H30BrNO;; LCMS (6 minute method): m/z 462.4 [M+H+, RT 3.11 min.
2-(3'-Fluoro-biphenyl-2-yl)-1-j4-(phenylmethyl) morpholin-2-yij-1-(tetrahydro-pyran-
{-ylj-ethanol (57)

To a suspension of PA(0AC)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 afier 10-20 minutes which is heated to reflux and lefi 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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%). MW 403.95; C23H29NO3.HCI; 1H NMR (CD30D): S 7.45-7.59 (IH,
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 (7H, m), 2.64 (1H, t, 12 Hz),
WOF80$/GIABH, m), 1.02-1.21 (2H, m), 0.90-0.94 (IH, m); LCRAZ/ {2771
method) mlz 368 [M-HC1 +H]RT 4.6 min. 25 WO 2005/047272
PCT/11S2004/032771 -89 Example 24: Preparation of
2-(3'-Fluoro-biphenyl-2-vl)-1-morpholiff@-y1-1-
(tetrahvdro-pyran-4-yl)-ethanol (58) 2-Bromo-1 [4-(phenylmethyl)
morpholin-2 ylJ-1-(tetrahydro pyran-4 yl)-ethanol Br 0 CND 0 5
vursnRardiesiion/bil done ahanenyasmaiagBRhY W YRa §RESeheobdraidd W 475.61;
Q@M eQllianisighaibaiehBd: Mls 42618 MM+ 26ret isadded in
three portions over 90 minutes to a_solution of 8 (1.35 g, 4.7 mmol) in &%
m;-fwmzabw!—&w&&meﬁm@ﬁm-k@%vﬁkgﬂrggﬁmﬁm %
chloride solution is added and the a us phase washed with EtOAc.
The combined organic phases are ith brine and water, dried
over 10 magnesium sulphate and solvg moved in vacuo. Purification
by ion exchange chromatography y purification using
automated column chromatographyyfeluent; EtOAc/n-heptane 10/90 to
50150 [v/v]) gives 57 (0.56 g, 26%)."MW460.42; C24H30BrNO3; LCMS
%%w&% BEIOOG YT 468 47 (M DT, BEBrdhdliNolid _supforted Hiinig’s base
-(3™-Fluoro-biphenyl-2 yI)-l-[4-(pheny1methyI morph olin- )
(R.3515(fblanyaed dyrarrngsoriirestii shigmimmate (O kR mEN 79 Bopelof ) in
SO RAQACRIR A Beh S A EL Nt 8. 02,86 IR RSB ER hange
(1.5mL) is added trClsEQenyl phosphine (11.4 ?rgtg 0.043 mmol, 0.08 eq)

CPISIARETEEN SRSORT HERTFEPRLPE RSANY o e [drm SRV e er
BEeEBH e prRpalAoR Fiomate UdhPefibh to its hydrochloride salt following General

Procedure 4 gives 58 as a yellow gum (96.5 g, 56 %). MW 421.94; CosHasFNO; HCL st
NMR (CD,0D): & 7.60-7.45 (1H, m), 6.90-7.45 (6H, m), 3.55-3.95 (SH, m), 2.85-3.30
(10H, m), 2.64 (1H, t, 12.0 Hz), 0.95-1.45 (5H, m); LCMS. (12 minute method): m/z 386
[M-HCI+H[", Ry 4.64 min.

Example 25: Preparation of 5.5.5-trifluoro-1-(5-flaoro-2-methoxy-phenyi}-2-
morpholin-2-yl-pentan-2-ol (60)

5,5,5-Trifluoro-1-f5-fluoro-2-(methyloxy)phenyl]-2-{4-(phenylmethyl) morpholin-2-
yllpentan-2-ol (59}

[ B

Compound 59 is obtained from 9 (0.7 g, 2.32 mmol) and 2-methoxy-5-flucrobenzyl
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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20 3-fluoro-phenyl boronic acid (91.2 mg, 0.65 nimol, 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

v@ﬁﬁ%ﬁ%‘%ﬁényl boronic acid (70 mg, 0.55 mmol, 1 eq) and E’%’(HE\%O)%/@%”
mg) are added and the mixture is left stirring at reflux for another 24 WO
2005/047272 PCT/US2004/032771 - %hours. Purification by ion
exchange chromatography gives 57 (% 1 g, 83%) MW 475.61;

C30H34FNO03; LCMS (6 minute method): m/z 476.4 [M+H]+, RT 3.41min.

2-(3 -Fuuoro-biphenyl-2 yh-1-morpholin-2 yl-I-(tetrahydro pyran- '
A Lt Rt e AT
GAHORING; DAFSalnseidkthadporteriblidifE-HEEeR(B 26 giiid. 12
mmol, 4 eq) and a-chloroethyl chloroformate (0.19 mL,1.79 mmol, 4 eq? in
Sy Bt I X AP IO BRAI S BRE R Bri B am e B BV RElIBH ByPlon
ahigsideregnatography gives the free base of 58 as a white foam (125
mg) which is further purified by preparative LCMS. Conversion to its
hydrochloride salt following General 18_Pxocedure 4 gives 58 as a yellow
gum (96.5 g, 56 %). MW 421.94; C23H 03 HCI ;'H NMR (CD30D): S
7.60-7.45 (1H, m), 6.90-7.45 (6H, 18 bH5-3.95 (5H, m), 2.85-3.30 (10H,
in), 2.64 (1H, t, 12.0 Hz), 0.95-1.4 (51 in); LCMS. (12 minute method):
m/z 386 [M-HC1+H]+, RT 4.64 min. 15 Edample 25: Preparation of 5 5
5-trifluoro-1-(5-fluoro-2-methoxy-nh&hyl)-2- morpholin-2-vl-pentan-2-ol
165D sifls®roduiaifieto e -$metisvio 2y)p henyl): 21 igbethyinbitndjormate

(rg.%rSDtgﬂi %- 5 %‘g&%{] ﬁae[] -Zz;r?cll g%? Qeﬂsx%gorl}leg Hiinig’s base (1.15 g, 4.08 mmol,

2eq) in DCM (25 mL) following General Procedure 3. Purification by ton exchange

chromatography followed by preparative LCMS and conversion to the hydrochloride salt
following General Procedure 4 gives 60 as a yellow solid (0.133 g, 17%). MW 387.30;
C15H21FaNO» HCL "H NMR (CD;0D): § 6.93-6.96 (1H, m), 6.86-6.87 (2H, m), 4.09-4.13
(1H, m), 3.68-3.75 (4H, m), 3.42-3.47 (1H, m), 3.34-3.40 (1H, m), 3.16-3.25 (1H, m),
3.03-3.11 (2H, m), 2.83 (24, , 14 Hz), 2.12-2.29 (2H, m), 1.58-1.68 (1H, m), 1.29-1.39
(1H, m). LCMS (12 mimite method): m/z 352.1 [M-HC1+H]", Rt 4.54 and 4.66 min.

Example 26: Preparation of 5,5.5-trifluoro-2-morphelin-2-vi-1-C-triflueromethoxy-

phenvl)-pentan-2-of (62)
5,5,5-Trifluore-2-[4-(phenylmethylymorpholin-2-ylj-1{2-trifluoromethyl)oxy]

phenyl}pentan-2-ol (61)
s P
é\/\a

QH

Compound 61 is obtained from 9 (0.7 g, 2.32 mmol) and commercially available
(Finorochem) 2-trifluoromethoxy benzyl magnesium bromide (5.12 mL, 2.56 mmol,

1.1eq) in dry THF (15 mL) following General Procedure 2. Purification by ion exchange



FF 20 Compound 59 is obtained from 9 (0.7 g, 2.32 mmol) and
2-methoxy-5-fiuorobenzyl magnesium bromide (5.11 mL, 2.55 mmol,
1.Ie@éin dry THE (15 mL) following General Procedure 2. Purification b
WOt @ﬁ%&‘ée chromatography gives 59 as an oil of 80% W@ CT/US2004/032771
2005/047272 PCT/US2004/032771 -91 purity which is directly used in the
next step (0.9 g recovered material). MW 441.47; C23H27F4N04; LCMS
(6 minute method): m/z 442.4 [M+H]+’;9\$T 3.36 min.
5,5,5-Trifluoro-I-[5-fluoro-2-(metlzyloxy)phenylJ-2-znorpholin-2
ylJpesztazz-2-gl_hydr chlorideé%g) OHF CONFF HF ?Ciﬁ The free
PR EPEBRLLINES FEATSTES b RO AR Bt >
Ebjereimnate] §0/88rhl/58. v Eoksb ey andiphIfier-2ifpavi®d477.43;

CrRENDS ThO ey R Bl R e by

E@wﬁ_ﬁﬁ@%%%m@lﬁ@i?]?'—iﬁﬂh@:bwiﬁﬁbmjﬁﬁ@ﬂjﬂ%ﬁmwag
GGeneral Procedure 4 gives 60 as a yellow solid (0.133 g, 17%). MW

hydrashlopds 9% aN03.HC1.'H NMR (CD30D): S 6.93-6.96 (1H, m),
6.86-6.87 (2H, m), 4.09-4.13 (1H, m);8,68-3.75 (4H, m), 3.42-3.47 (111,

m), 3.34-3.40 (1H, in), 3.16-3.25 (1H, % 3.03-3.11 (2H, in), 2.83 (2H,, 14
Hz), 2.12-2.29 (2H, m), 1.58-1.68 (1H, .29-1.39 (1H, m). LCMS (12
minute method): m/z 352.1 [M-HC1£H]T;RT 4.54 and 4.66 min. 15

Example 26: Preparation of J .
5,5,5-trifluoro-2-morpho|in-2-vl-1-(2-?1’if|@§br Pnethoxy-
phenyl)-pentan-2-0l(62) 5,5,5-Trifluoro-2-[4-(phenylznethyl)morpholin-2
Thel iRt bisoodn2athmijagd fhengl)(bRlan-2-6 (@R Hyechloroethyl
chloroformate (0.23 mL, 2.12 mmol, 4eq) and polymer-supported Hiinig’s base (0.30 g,

1.06 mmol, 2eq) in DCM (5 mL) following General Procedure 3. Purification by ion

exchange chromatography followed by preparative LCMS and conversion to ifs-
hyvdrochloride salt gives 62 as a yellow solid (0.051 g, 23%). MW 423.78;
Ci¢H1oFNO;.HCL 'H NMR (CD:;0D): § 7.40-7.42 (1H, m), 7.19-7.30 (3H, m), 4.09-4.13
(1H, m), 3.71- 3.78 (1H, m), 3.50-3.53 (1H, 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
mimute method): m/z 388.1 [M-HC1+H]", Rt 4.99 min.

~2-yi-58.5,5-triftuoro-2-morpholin-2-

yipentan-2-ol hydrechloride (64)

1-[1,1’-Biphenyl]-2-yi-3,5,5-trifluoro-2-{4-(phenylmethylymorpholin-2-ylpentan-2-ol
(63)

Compound 63 is obtained from 9 (0.7 g, 2.32 mmo}) and 2-phenylbenzyl magnesium
bromide (10.2 mL, 2.55 mmol, 1.1 eq) in dry THF (15 mL) following General Procedure
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OH CO N FF 201/ 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, 1.1 eq) in dry THE (15 mL)
ORI Eéneral Procedure 2. Purification by ion exchang S2004/032771
2005/047272 PCT/US2004/032771 -92 chromatography followed by
automated column chromatography eluent, n- heptane/EtOAc 100/0 to
50/50 [v/v]) gives 61 as an oil (0.27 g,"23%). MW 477.45; C23H25F6NO03;
LCMS (6 minute method): m/z 478.4 [M+H]+, RT 3.63 min.
5,5,5-Trifluoro-2-nzorpholin-2 . . ) .
TSy RERF S RABS ORI RE ) eneaa e Jios: KOmBErGHI S {2 bte r F
QuriHEH by Bty Poidiei dec Inasp 0 6eRdaDbRal H oNPA1A@RS By ion
0.53 mmaql), a-chloroethyl chloroformate (0.23 mL, 2.12 mmol, 4eq) and
ISR S BE R R LU  SH r E H C  REFSEN (S
éabiowing cehisdl Brop8durev. funsfiSadombyili(iod hexabtangeity). MW 469.55;
I a llowed r ativ n version fo its
e o dr g BT S TR B TitPazs e,
CIGH1BIpaEE-LIGL S B S MBI RSN ik SIHO2 Ly il T0), Hydroh&ide (64)
(3H, m), 4.09-4.13 (1H, m), 3.71- 3.78 (1H, m), 3.50-3.53 (1H, m),
3.36-3.40 (1H, m), 3.08-3.22 (3H, m .89 (2H,, 14 Hz), 2.09-2.17 (2H,
m), 1.65-1.75 (1H, m), 1.30-1.40 (1H, ™) @1 MS (12 15 minute method):
m/z 388.1 [M-HCI+H]+, RT 4.99 min, EXa#iple 27: Preparation of
1-11,1'-biphenylI-2-v|-5,5,5-trif|noroE§ orphpglin-z-
N

oH TF
H E

The free base of 64 is obtained from 63 (0.6 g, 1.29 mmol), c—chloroethyl chloroformate
(0.56 mL, 5.15 mmol, 4eq) and polymer-supported Hiinig’s base (0.72 g, 2.58 mmol, 2eq)

in DCM (12 mL) following General Procedure 3. Purification by ion exchange followed
by preparative LCMS and conversion to the hydrochloride salt following Genera/
Procedure 4 gives 64 as a yellow solid (0.16 g, 30%). MW 415.89; Cy1Ha4FsNO,. HCI,
'H NMR (CDsOD) & 7.43-7.46 (1H, m); 7.18-7.35 (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),
1.59-1.85 (ZH, 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-(methvioxviphenvil-2-

moyrphol-2-vihexan-2-ol hydrochloride (66}

6,6,6-Trifluoro-1-{5-flnoro-2-(methyloxy)phenyl]-2-[4-phenylmethyl) morpholin-2-
yljhexan-2-ol (65)
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ylpentan-2-ol hydrochloride (64) 1-11,1'-Biphenyl]-2
yl-5,5,5-trifluoro-214-(phenyl)tzethyl)morpholin-2 ylpentan-2-ol 20 (63)
ON F FF Compound 63 is obtained from 9 (0.7 g, 2.32 M%"%‘ﬂg”m
5 eq) indry

OH C
W?—ﬁ?% Oﬁl—gé%zyl magnesium bromide (10.2 mL, 2.55 mmol,

THE (15 mL) following General Procedure WO 2005/047272
PCT/US2004/032771 -93 2.2-Phenylbenzyl magnesium bromide is
prepared from commercially available‘Q(IAIdrich) 2-phenylbenzyl bromide
following General Procedure 5. Purification by ion exchange

R RTERIAL THBT SO0 QU Bt e ot RO e e Ry
Vi BB o a2 SHBBH3 N 02 pirf] $. (GqhiivutehyithadHR A 2 #OLY following
+ 77 min. .11, 1'-Biphenyh-2v1:5.5, 5 trifluoro-2-morpholiu-
R Pt OBt o R S B P SRR e
Bsmbf BA0mobiinBurifivaiios 1P Byekize gevuymatostepbetpisies 65 in 87%
ISP mﬁcﬁ}§§9&q}9{h§ﬁ%}t§% mkyg@fﬁew&g@ﬂlﬂﬁmfw

ase (0.72 g, 2.58 mmol, 2eq) 10in DCM (12 mL) following General
Brottdordia DN ANMR By R Ei Wifstved BY Hldpdatvemoms

nyersio e hydrochlpride salt fo in al,Procedure 4
R S e L T
RO BED) S 7.43-7.46 (1H, m); 7.18-7.35 (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- (2H, m), 1.15-1.39 (214, m);
LCMS (12 minute method): m/z 380. M-

[0 FF
ﬁ CiiH

The free base of 66 is obtained from €5 (0.7 g, 1.53 mmol), o~chloroethyl chloroformate
(0.66 mL, 6.1 mmol, 4eq) and polymer-supported Hinig’s base {0.86 g, 3.05 mmol, 2eq)
in DCM (13 mL) following General Procedure 3. Purification by ion exchange
chromatography followed by automated column chromatography (eMeOH/ DCM 0/100
1o 20/80 {v/v]) and conversion to the hydrochloride salt gives 66 (0.19 g, 40%) as a white
solid. MW 401.83; C17H,3FsNO3.HCI; "H NMR (CD;0D) 5 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 (14, 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-HC1+H]+, Ry 4.72 min.
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HCI+H]+, RT 5.22 min. Example 28: Preparation of
6,6,6-trifluoro-1-15-fluoro-24methvioxv)phenyll-2- morphol-2-ylhexan-2-ol
drochlorlde (66) 20 6,6,6-Trifluoro-1-[5-fluoro-2- (methylo%& -2-
W%é‘ﬁ}f/ Mty yl) morpholiu-2- ylJhexan-2-ol (65) OH CO CFA é%(]4%)3[z4771
20051047272 PCT/US20041032771 -94 Compound 65 is obtained from
10 (0.6 g, 1.90 mmol) and 2- methoxy-%—;luorobenzyl magnesium bromide
(4.2 mL, 2.09 mmol, 1.1 eq) in anhydrous THE (15 mL) following General

Procedure 2 (further 2-methoxy- 5 quorobenzyI magneS|um bromide is

tmhaﬁﬁ-stebl(ﬁﬁ‘oghib g@pd material). MW 455.50; C24H32FNQO3;

LCMS (6 minute metho

S RIS AT Wéﬁyf R g !
lygrochloride (66) U OH F F CO F F N H CIH 10 The free base of 66 is
obtained from 65 (0.7 g, 1.53 mmol), a-chloroethyl chloroformate (0.66

mL, 6.1 mmol, 4eq) and polymer- supd Hunig's base (0.86 g, 3.05
mmol, 2eq) in DCM (13 nL) foIIowmg en Procedure 3. Purification by
ion exchange chromatography foIIowng py automated column
chromatography (eMeOH/ DCM 0/1({0 to 20/B0 [v/v]) and conversion to

the hydrochloride salt gives 66 (0.19 ¢, 40%) as a white 15 solid. MW
401.83; CI7H23F4NO3.HC1;1H (CD30D) 3 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),
IBEfbihdish B Préparddlfom 10 (0.853 g, 2.71 mmol) and 2-phenyl benzyl magnesium

bromide (0.25 M solution in diethyl ether, 1.2 eq) following General Procedure 2. 2-

Phenylbenzyl magnesium bromide is prepared from commercially available (Aldrich) 2-
phenylbenzy! bromide following General Procedure 5. Further 2-phenyl benzyl
magnesium bromide is added later (19.2 mL, 4.8 mmol). Purification by automated
column chromatography (eluent, EtOAc/cyclohexane 20/80 to 40/60 [v/v]), followed by
ion exchange chromatography gives 67 as a viscous oil (369 mg, 28%). MW 483.38;
CaoHzy FsNO,, LCMS: (6 min method) m/z 484 [M+H]", Ry 4.26 min.

1-{1,1’-Biphenylj-2-yl-6,6, 6-trifluoro-2-morpholin-2-ylJhexan-2-ol hydrochloride (68)

The free base of 68 is obtained from 10 (0.369 g, 0.76 mmo}), solid supported Hiinig’s
base (0.43 g) and a-chloroethyl chloroformate (0.32 mL) in anhydrous DCM (10 mL)
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; CoHasNOF; HCL; 'H NMR
(CD5OD): 7.44-7.47 (1H, m), 8 7.16-7.35 (7H, 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-HCIHH]", Ry 5.42 min.
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Hz), 3.45-3.49 (1H, m), 3.27-3.33 (1H, m), 3.12-3.21 (211, m), 2.97 (2H, ,
14.0 Hz), 1.97- 2.13 (2H,m),1.61- 1.76 (2H, m), 1.48-1.58 (111, m),
1.17-1.31 (1H, m); LCMS (12 minute method): m/z 366.1 [M-HCI+IB|§+ RT
WORUSHATHB WO 2005/047272 PCT/US2004/032771 -95 EXSHpREIES2771
Preparation of 1-11,1 "-biphenyll-2-y1-6 6 6-trifluoro-2-morpholin-2-
yllhexan-2-olhydrochloride(68) 1-[Z,1'-Biphenyl]-2 ylI-6,6,6-trifluoro-2
[4-(phenylmethyl)morpholin-2 ylJhexar?$=o0l (67) HHO OHF NFF 5
Compound 67 is prepared from 10 (0.853 g, 2.71 mmol) and 2-phenyl
benzyl magnesium bromide (0.25 M solution in diethyl ether, 1.2 eq)
following General Procedure 2. 2- Phenylbenzyl magnesium bromide is
REERAMRE 100 Prepmmpic g h-avaihieAsich] depReny e RO holin.2-
following General Procedure 5. Further 2-phenyl benzyl 10 magnesium
yigthanokdivdrachlonide (701> mL, 4.8 mmol). Purification by automated
mn.c | )/6(
o AR e R A oL M
I6§) 28%). MW 483.58; C29H32 F3NO2; LCMS: (6 min method) m/z 484
[M+H]+, RT 4.26 min. 1-[l,I'-Biphenyl]-2:3-6,6,6-trifluoro-2-morpholin-2
ylJhexan-2-ol hydrochloride (68) O Ol~ N NFF 15H

oH

S

Allz e

s}

KN

o

Compound 69 is obtained from 77 (0.5 g, 2.04 mmol} and 2-methoxybenzyl magnesivm
bromids (available from Rieke Metals) (0.25M solution in THF, 9.0 mL, 2.24 mmol, 1.1
eq.) in anhydrous THF (11 mL) following General Procedure i. Further 2-
methoxybenzyl magnesium bromide (0.25M solution in THF, 4.08 mL, 1.04 mmol, 0.5
eq) is added after 10 minutes. Purification by ion exchange chromatography gives 6%
which is directly used in the next step (0.706g, 94%, >90% purity). MW 367.49;
CaH2oNOs; LCMS (6 minute method): m/z 368 [M+H]", Rr2.52 min.
I-Cyclopropyl-2-{-2-(methyloxy)phenyl]-1-morpholin-2-ylethanol hydrochloride (70)

Ps
OH
O.

AN
The free base of 70 is obtained from 69 (0.706 g, 1.92 mmol), a—chloroethyl
chioroformate (0.83 mL, 7.69 mumol, 4 ¢q) 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; CisHzsNOs uey- 'H NMR (CD;0D): § 6.95-7.15
(2H, m), 6.60-6.85 (2H, m), 3.95 (1H, dd, 2 ¥z, 10 Hz), 3.55-3.7 (2H, m), 3.15-3.4 (ZH,
m), 3.05 (3H, s), 2.7-3.95 (54, 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]", R13.81 min.
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The free base of 68 is obtained from 10 (0.369 g, 0.76 mmol), solid

supported Hunig's base (0.43 g) and a-chloroethyl chloroformate (0.32
“iralpr} in anhydrous DCM (10 mL) following General Procedure 3.

Ur:?/zby ion exchange chromatography gives the free Saé‘és%‘%"é’ 3

a viscous oil (0.143 g, 48 %) which is converted into the hydrochloride 20

salt 68 following General Procedure 4. MW 429.91; C22H26NO2F3 HCI;

1H NMR (CD30D): 7.44-7.47 (1H, mf78 7.16-7.35 (7H, m), 7.08-7.11

(1H, m), 3.94 (1H, dd, 12.5 Hz, 3.5 Hz,), 3.57 (IH, t, 12.5 Hz), 3.34-3.38

(1H, in), 2.80-3.11 (6H, in), 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. WO 2005/047272

E@:QP&M@?WQ&?&%R §61EMRIeRNEXERAlaER e phenyl]-1-morpholin-2-

- ycloropyl 2 1-2-(methyloxy)phenyll-I-morpholi --2- vlethanol
gin '[-I,_ Biare rxde 72)

R g

ompound 69 Is obtained from 77
((6)5 g, 2.04 mmol) and 2-methoxybenzyl magnesium bromide (available
from Rieke Metals) (0.25M solution in Bd4E,.9.0 mL, 2.24 mmol, 1.1 eq.) in
anhydrous THE (11 mL) following GenerakProcedure 1. Further 2 10
methoxybenzyl magnesium bromide (),
1.04 mmol, 0.5 eq) is added after 16 pinutes. Purification by ion
exchange chromatography gives hich is directly used in the next step
(0.70649, 94%, >90% purity). MW 49 C23H29NO3; LCMS (6 minute
method): m/z 368 [M+H]+, RT2.52 m

GougaBpfoPy s pisRAIdRTICS SAE rﬁylb ATrmabiRd 2 iktaRkenzyl magnesium
dryerachiadani? BAMat:RHe#is) KD.25M solution in THF, 6.47 mL, 1.61 mmol, 1.1

eq) in aphydrous THF (8 mL) following General Procedure 1. Further 2-ethoxybenzyl
magnesium bromide (0.25M solution in THF, 3.23 mI, 0.8 mmol, 0.5 eq) is added after

30 minutes. Purification by ion exchange chromatography (eluent, EtOAc/n-heptane
0/100 to 40/60 [v/v]) gives 71. MW 381.52; Cp4H31NOs; LCMS (6 minute method): m/z
382.4 [M-+HT", R72.83 min.

1-Cyclopropyl-2-{-2-(ethyloxy)phenyl]-1-meorpholin-2-ylethanol hydrochloride (72)
EO

O
o]

[ﬁ e

The free base of 72 is obtained from 71 (0.62 g, 1.62 mmol), c—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; Cy7H2sNO3 HCL "H NMR (CD;0D); 5 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 (11, m), -
.0.1-0.1 (3H, m). LCMS (12 minute method): m/z 292.1 [M-HC1+H]", Ry 4.44 min.
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15 H CIH 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

“pr%ogn%%%%%p«orted Hunig's base (1.08 g, 3.85 mmol, 2 eq) %)%P/%Mog%%n'm

Wirng General Procedure 3. Purification by ion exchahge’ion
exchange chromatography followed by automated column
chromatography 20 (eluent, DCMJMeOH, 90/10 to 50/-50 [vIv]) gives the
free base of 70 (0.29 g, 55%). A samp?é'(0.06 g, 0.22 mmol) is converted
into the hydrochloride salt 70 following General Procedure 4 (63 mg,
99%). MW 313.83; C16H23NO3.HCI. 1H NMR (CD30D): S 6.95-7.15
(2H, m), 6.60-6.85 (2H, m), 3.95 (1H, dd, 2 Hz, 10 Hz), 3.55-3.7 (211, m),

LG EPreaf6n 3HD 5,12 BiBhE (fitd, V- BvéiOnBriH - mdrpholin-2-

5-0.3 (1H, m), -0.1-0.1 (3H, m); 25 LCMS (12 minute method): m/z

Ao A7

L , =51 min. WO 2005/047272 PCT/US2004/032771

) f1 548 - SV RRV OB SPyl-1-[4-(phenylmethyl) morpholin-2-yl]ethanol (73
%%ﬁ:l?}?g&/ﬁ ff> -?thhyloxy)%I érzw\{lf-l(?morgholin-}g yleﬁlanol i 7
hydrochloride (72) 1-Cyclopropyl-2-[2-(nmi&tfjtpxy)phenylj-1
[4-(phenylmethyl) morpholin-2 ylJethanol 1) ;~O0OH O N Compound
71 is obtained from 77 (0.36 g, 1.47 nd 2-ethoxybenzyl
magnesium bromide (available from Rieke Metals) (0.25M solution in
THF, 6.47 mL, 1.61 mmol, 1.1 eqyinanhydrous THE (8 mL) following
General Procedure 1. Further 2-ethtxybenzyl 10 magnesium bromide
© 2N sRlY598 i diblia g37ko.9-8 18ech:ReD) 8ad is.aedethaftsn Bkmesium
minutes. Purification by ion exchange chromatography (eluent

R (Ar2s Mo N1 R (50 66 T8 AR -givies ROy 58] 18 gnbydrous THE (15
%ﬁfbﬁ&%@g‘ EeMa1(Bravatiie Metltod)yibéhzgBaabiivkhittrRhide88 prepared

1R'CYC|ODVO%3§{ n ')%%t%%o(’%g‘c%%@'E%%Eggx?zlg%r&'x%t Ze%gﬁ!w\dﬁg General

Procedure 5. Further 2-phenylbenzy! magnesium bromide (0.25M solution in THF, 6.3

mL, 1.65 numol, 0.5 eq.) is added after 30 minutes. Purification by ion exchange
chromatography gives 73 as a gom (1.07 g, 91%). MW 413.56; CaeHaiNOy; LCMS (6
minute method): mv/z 414.4 [M+H]", R13.11 min.

2-11,1’-biphenyl]-2-yl-1-cyclopropyl-l-morpholin-2-ylethanol (74) |
Pk

OH
@)

C

B
The free base of 74 is obtained from 73 (1.06 g, 2.57 mmol), a—chloroethyl
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; Co1HysNO5. "H NMR (CDCl3) 8y 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 (ZH,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+HT", Ry 4.96 min.
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N 15 H CIH The free base of 72 is obtained from 71 (0.62 g, 1.62 mmaol),
a-chloroethyl chloroformate (0.93 g, 0.7 mL, 6.49 mmol, 4 eq) and
olymer-supported Hiinig's base (0.91 g, 3.24 mmol, 2 eq) |
Wré&%%%?ﬁg General Procedure 3. Purification by ion exc%%%%oﬁ%sz’m
chromatography followed by automated column chromatography 20
(eluent, DCM/MeOH 90/10 to 501-50 [ylv] ) gives the free base of 72 as
an oil (0.32 g, 68%) in 89% purity. Conversion into the hydrochloride salt
following General Procedure 4 gives 72. MW 327.85; C17H25NO3.HCI;
‘H NIVIR (CD30D); S 6.9:7.05(2H, m) 6.60- 1, m), 4.05.(1H, dd
xamule 33: Preparation of 1.3-Bis-(2-meéthoXy-pheny _uj»_ Ao~ 2= -propanp-2-

& ByvASEiday7N15 (3H, t, 7 Hz), 0.4-0.55 (1H, m), 0.15-0.3 (1H, m),

1-0.1 (3H. m). L ( '  I0/Z.2: VI- +H]+,
T U e N A L TN
Preparation of 2-11 1'-biphenylI-2-vI-I-cvclogropvl-l-morpholin-2- yiethanol
hydrochloride (74) 2-fl, 1'-Biphenyl]-2
yl-l-cyclopropyl-I-[4-(phenylmethyl)morp
N 5 0-1 Compound 73 is obtained;fro
2-phenylbenzyl magnesium bromid# (0.
3.15 mmol, 1.1 eq) in anhydrom% (1

Procedure 1. 2-Phenylbenzyl

[Jethasol (73) Ph OH CO
v (OsZ.g, 2.86 mmol) and
solution in THF, 12.58 mL,
L) following General

esium bromide is prepared from
commercially available (Aldrich ,Zé_%ﬁen Ibenzyl hromide follow

Iifé’ﬁ 49 mmol
CULRFRIME PO St B IREPT pRE DI T heEeSTtim bromgidky* mmob)
10 126Myahbftiem i($ T 1d3timed dohficaradl-thetiecyismasieskaiidnBdhloride
inu rification by ion exchange chromatography,gives 73 as m
(et b itk BRSPS BB R S P
A1 ettty 23 tkdonpimere. After 1 howur, add a saturated aqueous solution of
sodium bicarbonate and extract with diethyl ether. Combine the organic layers and extract
with brine, dry over magnesium sulfate, filter, and concentrate under reduced pressure to
give a residue to be taken forward without further purification. MW 447.58; Casbl3sNOy;
LCMS (12 minute method): m/z) =448.2 [M+H]+) Rt 4.8 min.
1,3-Bis-(2-methoxy-phenyl)-2-morpholin-2-yl-propan-2-ol hydrochloride (79)

HCl
To a solution of 78 (2.2 g, 5 mmol) in EtOH (30 mL) under nitrogen atmosphere add

ammonitm formate (3.1 g, 50 mmol) followed by palladium on charcoal (10 %, 2.2 g).
Stir and heat at reflux the resuiting 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 sthanol, 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; CpyHoyNOLHC1;'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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2 fl,1'-biphen,7yl1J-2 yl-I-cyclopropyl-I-morpholin-Z ylethanol (74) Ph OH
CO N 15" The free base of 74 is obtained from 73 (1.06 g, 2.57 mmol),
a-chloroethyl chloroformate (1.11 mL, 10.3 mmol, 4 eq) and

W&W?ﬁ@? & ported Hiirug's base (1.44 g, 5.13 mmol, 2 eq) WBECT%P% 7

mL) following General Procedure 3. Purification by ion exchange
chromatography followed by automated column chromatography gives the
free 20 base of 74 (0.54 g, 65%) whichfs converted into the hydrochloride
salt 74 foIIowmg General Procedure 4. MW 323.44; C21H25N0O2. 1H

G5 WS e O] SRR ooy By ol A s oy

(s ach 1) M&ma&iq;mmﬁ 101 Bl kOn{did; peRk;0.09-0.03 (IH, m), - 0.28-
-0.16 (1H, m). LCMS (12 minute method): mlz 324.2 [M+H]+, RT 4.96 min.
25 WO 2005/047272 PCT/U82004/032771 -99 Example 33 Preparatlon

%79; !2 gA-gig_ééﬁ [ &) ghﬁ)me(z methoxy phenyl) propan 2 ol
-benzyl-morpholine-2-carboxylic
Mmlemp@@%ymgaﬁm&ym&mw&@rmwf&lmﬁf'f@l&@{mléauﬂe
-methoxybenzylmagnesium chloride (54 mL, 0.25M solution
In tetrahydrofuran, commercially avallable from Rieke Metals) at -10C

under nitrogen atmosphere. Afte/iL | hour, a@d a saturated aqueous solution
of oy O
0]
$ss
8
)L O .

To a solution of 4-benzyl-morpholine-2-carbonitrile (10g, 49.5 mmol}) in dry diethy! ether
(100 mL) at—10 °C under an atmosphere of nitrogen is added a solution of 2-

" methoxybenzylmagnesium chloride (0.25M solution in tetrahydrofuran, 218 mL, 54.5

mmol) available from Aldrich Chemical Company or Ricke Metals) and the reaction
mixture is further stirred at —10 °C for 30 minutes. Then the reaction is allowed to warm
to room temperature and stirred overnight. The reaction is then cooled to 0 °C and
quenched by addition of hydrochloric acid (SN aqueous solution, 50 mlL) and the
resulting mixture is stirred for 10 minutes at 0 °C. Next the solution is basified with
sodiurn hydroxide (2N aqueous solution), filtered through Celite ® then extracted with
diethyl ether, the organics collected, dried (MgSO,) and the solvent removed under
reduced pressure to give a residne which is taken up into methanol and purified by SCX-2
chromatography prior to silica gel chromatography (eluent, sthyl 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;
CogH3aN203.C4HgO4; LCMS (12 minutes method): m/z)= 447.2 [M-CyHOs+H]+ Ry
4,60 min.

1-(2-Methoxy-benzyl)-2-(2-methoxy-phenyl)-1-morpholin-2-yl-ethylamine
dihydrochloride (81)
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sodium bicarbonate and extract with diethyl ether. Combine the organic
layers and extract 10 with brine, dry over magnesium sulfate, filter, and
concentrate under reduced pressure to give a residue to be taken forwar

d
YOG Rer purification. MW 447.58; C25H33N04; LCMEH B "

method): m/z) =448.2 [M+H]+) RT 4.8 min. 1,3
Bis—(2-methoxy-phenyl)-2-morpho|in-?}ﬁﬂipropan-2-o| hydrochloride (79) O
OH CO N O- H Hct 15 To a solution 0’78 (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 (1Q.%, 2.2 g). Stir and heat at reflux
the resulting suspension for an H&Y .w the reaction mixture to cool to
room temperature and then filter itntiprough Celite (r).- Wash the Celite (r)
with copious amounts of ethat¥slcompige thezayanic layers and
concentrate under reduced 28.pressurg @ obtain a residue. Purify and
resolve the residue by Chiral HPLO#@ give 79; MW 393.91;

2IH27 wH- - : -2 : (in,
o ORI CE G He 1 it by Mol ol
€000 126 el endy ) %0BE8 4 73rme Chive sy aastiyed udey mitrogen and
ﬁ%%ﬂ@%eﬁ%& (%'f'b(y ffel B et Bd Zna%ﬁééd(ﬁ%o%gﬂéﬁw ®( ¥3e fltrate is
minute method): m/z 358.1 [M-HC1+H]) RT 4.6 min single major peak;
EvaanpiatSlinPreparatibiiofesidReNtciionup dhmaian and proidep e S ®
5 marpholin-2-yl- i I lori iN=2 .45
R e R e e e AT GRS g
Gigthyl @fer solution and then concentrated in vacuo to give 81 (1.7 mg, 0.3%).

429.39; Ca1HpsN205.2HCL:'H NMR (CD;0D): 8 2.65-3.02 (m, 6H), 3.05-3.16 (m, 1H),
3.24-3.41 (m, 2H), 3.52-3.65 {m, 1H), 3.70 (s, 3H), 3.80 (s, 3H), 3.91-4.05 (m, 1H), 6.84-
7.08 (m, 4H), 7.12-7.32 (m, 4H). LCMS (12 minute method) m/z 357.2 [M-

2xHC1+H TRy 2.07 min.

Example 35; Preparation of 1-(2-Methoxy-phenvh)-2-morpholin-2-vl-hexan-2-ol

hvdrochloride (84)

2-(4-Benzyl-morpholin-2-yl)-1-(2-methoxy-phenyl)-hexan-2-ol (83)

O

S
HO

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 stirring 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; LOMS (6 minute method): m/z 384.4 [M+H]", Ry 3.05 min.

I-(2-Methoxy-phenyl)-2-movpholin-2-yl-hexan-2-ol hydrochloride salt (84)
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H2N\I OCN OO 1)-OH To a solution of

4-benzyl-morpholine-2-carbonitrile (10g, 49.5 mmol) in dry diethyl ether
W]ff é}%g}(&%[]_) at-10 C under an atmosphere of nitrogen. is "’.‘d?»%‘};%s%%!}i}b%% :

of 2- methoxybenzylmagnesium chloride (0.25M solution in

tetrahydrofuran, 218 mL, 54.5 mmol) available from Aldrich Chemical

Company or Rieke Metals) and the re c%tion mixture is further stirred at

-10 C for 30 minutes. Then the reactl’&aﬁ s allowed to warm to room
temperature and stirred overnight. The reaction is then cooled to 0 C and

15 quenched by addition of hydrochlgric acid (SN aqueous solution, 50

mL) and the resulting mixture is stirred far 10 minutes at O T. Next the
solution is basified with sodium h xide (2N aqueous solution), filtered
through Celite (r) then extracted with diethyl ether, the organics collected,
dried (MgS04) and the solvent rerfAayed under reduced pressure to give a
i%%i%g WHEUCH r'iﬁ E@@Mﬁ@c_ilr_ﬁ@rms}sf(gml g@@b@@ﬁ%&@?,?&t&%ﬁﬁlﬁ chloroformate
chromatography prior to silica gel chromatography (eluent, et .
Gebtang rémra)oRbre T RORAS %14@3?%@?1%@?&&%#@%1* 3eq)n

Dorkect Mass (fdwidMabihadfr)cirreolleattitaish pyriiedxdhange followed by
preparative HP] C to give 80 (72 mg). MW, 566,69, o .
ESERPIR S0 E AR TN (L DRINUREL IRath ) s egera Procedur
M GA18804 # R Tsolid (D rhig,. 20) | HBW 329.87; Ci7H2NOs HCL 'H NMR
thoxy-henzyl)-2-(2- 09~ yh)-1-1norpholin=2yl-et ine
T o i bR e T g e TOR AT 2D
B E2-0002 M6, I8E)/ 219 MR (m, 1H), 2.83-2.69 (m, 3H), 2.67-2.56 (m, 2H), 2.50-2.39
(m, 2H), 1.00-0.58 (m, 6H), 0.41-0.32 (m, 3H); LCMS (12 minute method): m/z 294.2
M-HCHH]+ and 316.2 [M-HCHNa]", Rr 4.158 min.

Example 36; Preparation of 2-Morpholinyl-1-biphenvl-2-vi-hexan-2-ol
hydrochloride (86)

2-(4-Benzyl-morpholin-2-yl}-1-biphenyl-2-yl-hexan-2-ol (85)

Compound 85 is obtained from 82 (0.21 g, 0.81 mumol) and 2-phenyl-benzyl magnesium
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; CysH3sNO; LCMS (6 minute method): m/z 430, [M+I-I]+, Rt 3.46 min.
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To a methanolic solution of 80 (70 mg, 0.13 mmol) is added ammonium
formate (100mg, 1.6 mmol) and 10% Pd-C (150 mg). The reaction is
stirred under nitrogen and heated at reflux for 30 minutes then cooled and
Ve Oﬂ%’%gh Celite (r). The filtrate is 5 concentrated in vab i RRY s
residue is taken up in methanol and purified by SCX-2 (r) ion exchange
resin and the resulting residue redissolved in a 2M hydrochloric acid in
diethyl ether solution and then concentited in vacuo to give 81 (1.7 mg,
0.3%). MW 429.39; C21H28N203.2HC1;1H NMR (CD30D): S 2.65-3.02
(m, 6H), 3.05-3.16 (m, IH), 3.24-3.41 (m, 2H), 3.52-3.65 (in, IH), 3.70 (s,
SR B - YA B A, 7127 32 (m
4H). LCMS (12 minute method) m}z\357.2 [M- 2xHCI+HT]*RT 2.07 min.
Example 35: Preparation of &
1-(2-Methoxv-phenyl)-2-morpholin;2-
2-(4-Benzyl-morpholin-2 yl)-1-(2- yl)-hexan-2-ol (83) HO CO
f\ Compound 83 is obtained fro (0.21 g, 0.81 mmol) and
2-phenyl-benzyl magnesium broride (49 mL, 1.21 mmol, 1.5 eq) in
TaRhyeh dus: bFEE (1 0tminctbiowigs GertegatrRieck ecutdcRoatiy] eftlstirfimppate (0.1

for inutes. Purification.by ion exch .20 chrom aphy,gives 83
e R R e AL R T
TMH BBNOR0LGMS: (GamintBrmethod)? (AimiSsaiod vy ihl R TaaB5otimyed by
1-(2-Meth )-2- in- _ -
L e
Hrziech #6crot §allevotnithdd a8 sD. BIWMs) talontbdEtfiCl 'H
IR AR 5 7.90-7.35 (m, 9H), 4.30 (d, 1H, 10.5 Hz), 4.00-3.90 (¢, 1H, 12 Hz),
3.72 (4, 1H, 10.5 Hz), 3.55 (bs, 2H), 3.44 (d, 2H, 11.5 Hz), 3.35-3.15 (m, 4H), 1.50-0.9

(m, 9H); LCMS (12 minute method): m/z 340.3 [M-HCI+HT", Rr 5.1 min.

xan-2-ol hydrochloride (84) 15

Example 37; 1-(2-Chloro-6-fluore-phenvl)-4-methyl-2-morpholin-2-vi-pentan-2-ol
hydrochloride salt (88)
2-(4-Benzyl-morpholin-2-yl)-1-(2-chlore-6-fluoro-phenyl)-4-methyl-pentan-2-ol (87)

Ci

Compound 87 is obtained from 6 (0.33 g, 1.28 mumol) and 2-chloro-6-fluoro-benzyl
magnesiwm 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 fwo
diastereomers (approximately 6:1 ratio). MW 405.94; C3HaoCIFNQO,; LCMS (6 minute
method): m/z 406.2 [M+H]", Ry 3.31 and 3.39 min.
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20

(0.17 mg, 1.21 mmol) and polymer-supported Hiinig's base (0.47 g, 1.82
mmol, 3 eq) in DCM (10 mL) following General Procedure 3. Purification

“Hi// ion exchange followed by 5 preparative LCMS and conversion to the

dreetiéride sait following General Procedure 4 gives 84 483 Véﬁ%‘wmm
solid (0.1 g, 6%). MW 329.87; CI7H27NO3.HCI; IH NMR (CD30D): S
6.74-6.66 (m, 2H), 6.46-6.33 (m, 2H), 3.69-3.61 (in, 1H), 3.32-3.24 (m,
2H), 3.14-3.07 (m,, 1H), 2.92-2.84 (mIQIfH) 2.83-2.69 (m, 311), 2.67-2.56
(m, 2H), 2.50-2.39 (in, 2H), 1.00-0.58 (m, 6H), 0.41-0.32 (m, 3H); LCMS
ézﬁ% minute method): mlz 294.2 10 }M -HC1+H]+ and 316.2 [M- HC1+NaJ
g&%“?’fﬁﬁl‘ﬁ’fﬁ'ﬂ%ﬁf@% ﬁf@ﬁ’éf Srpliolin-2-yl-pentan-2-ol hydroch oride
ga¥ragholinyl-I-biphenyl-2-yl-hexan-2-ol hydrochloride (86)
2-(4-Benzyl-morpholin-2 yl)-d-biphenyl-2 yl-hexan-2-ol (85) N~ 15
Compound 85 is obtained from 82 (0.2?[ .81 mmol) and
2-phenyl-benzyl magnesium bromidoeo 9mL, 1.225 mmol, 1.5 eq) in
anhydrous THE (10 mL) following (Ee eral Procedure 2. Further
equivalents of 2-phenyl-benzyl magrﬁes urn bromide (20 mL, 5.0 nnnol)
eéddﬁgs% ﬁﬁ'lso DALy 'eftﬁg @55 9 hog)’ 'f'Ccho %E‘onnate
exc ange c omatograp y give gcru é)w direct
Mnﬂtﬁeﬁﬂmmewwm:m@zﬁm@m@zmg:s\nw@&ﬁmmoi 0. 98 g)in
ﬁgﬂf I%ﬁgw[Mfc; wBFP%%@MQ 3%9{1%89569&%%3& exchange and UV-
P T/USZO 4/03277T -103 2-Morpholinyl-I-biphenyl-2 yl-hexan-2-ol
shidedaratipeendrdieel Fhomerssapse hHew ot Beqensptanicef fhsrmesr

&@a&@r@oxﬁ@ﬂ@@lh@tﬁf&ﬁc%&?ﬂe‘é&l@@ﬂ @Jermhnrgczzdm%%m%ms g,
and poI%mer suzported Hunig' bas ﬁ%l .15 mmol, excess) in 5 DCM (

B PABHSPEP N &% diahgd @auéﬁbd’ 09-
b»glc(fﬁpﬁfﬁtwqé-@wkﬁ(ﬁn@zpp@mm tatherhydsachkride salf folewing (m,

General Procedu
5H), 1.88-1.69 (m 2H) 1.32-1.15 (m, 1H), 0.97-0.86 (m, 6H); LCMS {12 minute

method): m/z 298.1 [M-HCI-H,0+H]" and 316.2 [M-HCI+H]", Ry 4.328 min.

Example 38: 1-(2-Chloro-phenvl)-4-methyl-2-morpholin-2-vi-pentan-2-of
hvdrochloride salt (90) '

2-(4-Benzyl-morpholin-2-yl)-1-(2-chloro-phenyl}-4-methyl-pentan-2-ol (89)

]

Compound 89 is obtained from 6 (0.33 g, 1.28 mmol) and 2-chioro-benzyl magnesium
bromide (8 mi, 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 vsed in the next step. MW
387.95; CasHapCINO;; LCMS (6 minute method): m/z 388.2 [M+H]+, Rr3.13 min.
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4 gives 86 as a yellow solid (16 mg, 5% over steps). MW 375.94;
C22H29NO2 HCI; iH NMR (CD30D): S 7.90-7.35 (m, 9H), 4.30 (d, 1H,
10.5 sz 4.00-3.90 (t, 1H, 12 Hz), 3.72 (d, 1H, 10.5 Hz), 3.55 (bs, 2H)
WO BR211 5 Hz), 3.35-3.15 (M, 4H), 1.50-0.9 10 (m, OHBETEME 3277
minute method): m/z 340.3 [M-HCI+H]+, RT 5.1 min. Example 37:
1-(2-Chloro-6-fluoro-phenyl)-4-methyl-2-morpholin-2-yl-pentan-2-ol
hydrochloride salt (88) 2-(4-Benzy|-nTéP;§holin-Z yl)-1-(2-chloro-6
fluorophenyl)-4-methyl pentan-2-01(87) CI HO O CN 15 Compound 87

is obtained from 6 (0.33 g, 1.28 mma]) an%Z-chlor -6-f uoro-? nzyl
e rp S e s PSR e e 51t 9
following General Procedure 2. Further. ivalents of
2-chloro-6-fluoro-benzyl magnesium_pr e (20 mL, 3.75 eq) are added
and the mixture is left stirring overg' 20 Purification by ion exchange
chromatography gives 87 (0.52 g, 9% a mixture of two

diastereomers (approximately 6:1 ratie). MW 405.94; C23H29CIFNO2;
LCMS (6 minute method): m/z 406.2 [M+H]+, RT 3.31 and 3.39 min. WO
7605184727 2118€ 1y 082064 532 BF0-3%% g1 {2 Thived)sxfeideoethyl

" . - ) ) I
b P R P B S gl B 23
awhiptoed) jh BBybibirmaieiollewing fmanepad Fracadire bapafigation by ion
POYMEE-SHPPRIIEHi HY Bigr0898 ARG himMBhdhaR gty RS dPYP kdnversion

following General Procedure 3. Purification by ion exchange and UV- .
of the major diastereomer to the hydrochloride salt Tollowing General Procedure 4 gives

' 90 (0.083 g, 19% over two steps). MW 334.29; C;¢HCINO,. HCY; 'H NMR (CD>OD):

8 7.51-7.44 (m, 180), 7.39-7.31 (m, 1H), 7.26-7.14 (m, 2H) 4.13 (d, 1H, 9 Hz), 3.87-3.69
(m, 2H), 3.47 (d, 1H, 9 Hz), 3.38-3.03 (m, 4H), 2.99-2.88 (m, 1H), 1.87-1.74 (m, 1H),
1.67-1.57 (m, 1H), 1.20-1.09 {m, 15), 0.95-0.83 (m, 6H); LCMS (12 minute method):
my/z 280.2 [M-HC1-H,O+H]+ and 298.2 [M-HCIH], Ry 4.314 min.

The pharmacological profile of the present compounds may be demonstrated as follows.

All of the exemplified compounds above have been found to exhibit a Kj 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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guided preparative and chiral chromatography followed by conversion of

the major diastereomer to the hydrochloride salt following General

Procedure 4 gives 88 (0.145 g, 32%). MW 352.27; Cj6H23CIFNO2.HCI;'H
®D): S 7.27-7.18 (m, 2H), 7.09 10 6.99 (m, 1H), ATBATHH (H77

1H), 3.89-3.73 (m, 2H), 3.60-3.50 (m, 11-1), 3.35-3.00 (m, 5H), 1.88-1.69

(m, 2H), 1.32-1.15 (m, 1H), 0.97-0.86 (m, 6H); LCMS (12 minute

method): m/z 298.1 [M-HC1-H20+Hj+ Ot 316.2 [M-HCI+H]+, RT 4.328

min. Example 38:

1-(2-Chloro-phenyl)-4-methyl-2-morpholin-2-yl-pentan-2-ol 15 ]

ﬁfé‘i‘@@fﬂﬁ??&érggﬂ? %l{ht%,%gﬂgﬁé,%ﬁgﬁéﬁe designed using the following -

yubhtA=ahiesaaemdiz4-methyl pentan-2-ol (89) HOcil O N Compound
89 is obtained from 6 (0.33 g, 1.28 mmol) and 2-chloro-benzyl magnesium
bromide (8 mL, 1.92 nmtol, 1.5 eq) in anhydrous THE (15 mL) following

ﬁ%&%%oz 9 Plrﬁ)ecg_d usr].%%éll‘? l@éh. r (lq gh%@t?éff%ég’lgg? ;ﬁé%ger:}:ﬁ?gr I%DI'I A 1]Ti’ersico

magnesqu romiae mL, are'adde € mixtu

Stivii emgrl AVigr iRy bt ARt ciuimrm by toanspetiengeNdhrodiatoprdiptey glvess#8tion,

L o e A i i
helevier R/ BeverchROPRY $oloow b3 reees 1351 66.
1-(2-Chlorophenyl)-4-methyl-2-marpholin-2 yl peittan-2-ol hydrochloride
salt (90) a HO ~O cN H CIH The free base of 90 is obtained from 89
(@28 gode@hdptriab narchlntac byhBeRIvMefIns At (QeddenRac B ROl

L8 Ry TR o0 Sk PTG 3Bl e By i R CHRGR R

B sgrinel @drpre parative alitk chirabahreorétoged pHY] foHiwrad 315p qerpee (0B 54.

Human serotonin transporier: GenBank 105568, Reference: Ramamoorthy S, Bauman
AT, Moore KR, Han H, Yang-Feng T, Chang AS, Ganapathy V and Blakely RD.
Antidepressant- and cocaine-sensitivehuman serotonin transporter: Molecular cloning,
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
fransfect HEK293 cells using a commercially available lipofection reagent

(Lipofectamine™ — Invitrogen) following the manufacture’s protocol.

Scintillation proximity assays for determining the affinity of test igands 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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W27 887 14 (in, 2H) 4.13 (d, 1H, 9 Hz), 3.87-3.69 (m

of the major diastereomer to the hydrochloride salt following General
Procedure 4 gives 90 (0.083 g, 19% over two steps). MW 334.29;
C16H24C1N02.HC1;"H NMR (CD30D): 10 S 7.51-7.44 (m, 1H), 7.39-7.31
Byl
1H, 9 Hz), 3.38-3.03 (m, 4H), 2.99-2.88 (m, 1H), 1.87-1.74 (m, 1H),
1.67-1.57 (in, 1H), 1.20-1.09 (m, 1H), 0.95-0.83 (m, 6H); LCMS (12 minute
method): m/z 280.2 [M-HC1-H20+H]¥4hd 298.2 [M-HCI+H], RT 4.314
min. 15 The pharmacological profile of the present compounds may be
demonsirated as follows.. All of the exemplified compounds abhave hav
BERITE HEE BB o R BT S AP Sl Qo e
dffimsp oftbgas det dremneginsphgitkhdraespofiation proximity assay
described below. Furthermore, all of the exemplified compounds above
have been found to inhibit the norepinephrine transporter to a greater
Mxztetatisireheagntonin and 20 dopamine transporters using the

ggﬁﬂ@é%&m@%a&iﬁxm&ﬁmmd@ Qitts GERSLMIO MO SiaGan

ines expressing the’human dopamine, norepmeghrine and _serotonin

RPEPIp e e AT ROTERAS U BRSRQRSRIZRIHM ) HUHRRS Gsdd(heontaining

ARASAiC.Sehle selliines exprepsing: HagbEmaR HRAMIEed twice (40,000,
norepinge hrine and serotonin transportirs. Therﬁqume chain

: I | as -
hermtich (TR R Qe THOBRAEP o R MR RAR % Bﬁfygih B i the
dodvienaiie:ab s MEEROS MY 2IRGd H5i20 04/ 001 d Spil OBHeambpnded
appropriate cDNA library. Primers, for PCR are designed ysing th
T 0 TR P G P B P R o
GenBard MO506Z, Refereticd: ThngelMidsghkdbsheRérd im0l BsARC bimdffahl
GR. A.human,dopamine,transpaortar cRaNA predicts 1 lycosylation,
ﬁ?ﬁ%ﬂ a ﬁo@gﬁrge%gﬁ%%é % S}%Eﬁt&aﬁ@ﬁv%\%ﬁgg%g&% 9—'(§Ir{i1hgrphic Tagl
FELPmetivdietiont Braindk 634Sh (Hleoapmbnarpldpapiipas sl 8ardbe aliquots

n [ ' n : - L
B B e e roparaion s
@@@W%M’ﬁrﬁ@éﬂ%‘é@éﬁﬁ agith ERGARIRIEI AsTRITesaRh BitaMailRhie from
Dlatsre (1991) volume 350, pages 350-354. Human serotonin transporter:
GenBank L05568. Reference: Ramamoorthy S, Bauman AL, Moore KR,

Han H, Yang-Feng T, Chang AS, Ganapathy V and Blakely RD.
[*H]-Nisoxetine Binding Assay:

Each well of a 96 well microtitre plate 1s set up to contain the following:

50pul 2nM [I\T—meﬂ1y1—3H1—Nisoxet1'ne hydrochloride (70-87Ci/mmol, from NEN Life
Science Products) ‘

7511 Assay buffer (50mM Tris-HCl pH 7.4 containing 300mM NaCl and 5mM KC1

25ul  Test compound, assay buffer (total binding) or 10uM Desipramine HCI (non-
specific binding)

50ul  Wheatgerm aggiutinin coated poly (vinyitoluene) (WGA PVT) SPA Beads
(Amersham Biosciences RPNQO001) (10mg/mL)

50p]l  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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15 Antidepressant- and cocaine-sensitivehuman serotonin transporter:
Molecular cloning, expression, and chromosomal localization.

Proceedings of the National Academy of Sciences of the USCA %829‘}%)”032771

WIS 6 pages 2542-2546. The PCR products are cloned o &

mammalian expression vector (eg pcDNA3.1 20 (Invitrogen)) using
standard ligation techniques. The constructs are then used to stably
transfect HEK293 cells using a comrﬁle%"lally available lipofection reagent
(Lipofectamine" - Invitrogen) following the manufacture's protocol.
Scintillation proximity assays for determining the affinity of test ligands at
the 25 norepinephrine transporter. The compounds of the present
dRuabiREagEorapiephrine reuptake inhibitors, and possess excellent
activity in, for example, a scintillation proximity assay (e.g. J. Gebel, D.L.
Brubilitnnd aXess oemping fie aerapele WikiCaH-qiaopym Jovity bingiyg Fieson

JhlBEaseline Hnding 42 @Pé%ﬁ%ﬂﬂzgﬁ%ﬂl?% sitesina £§IbIARe of test
transfected with DNA WO 2005/047272 PCT/US2004/032771 -107

KRG DA hirpiRE PR Bk BoHS BRI preRsTic(Bapgmporthy, S.,
deiesmpinethealivitymitiasnds alcds narpinaping ianssprter.

Membrane Preparation: 5 Cell pastes from large scale production of

HEK-293 cells expressing cloned human norepinephrine transporters are

TrmpgesZegdndonolumes 50mM Tris-HCI containing 300mM NaCl and

KC1, pH 7.4. The ho enate is.centri d twice.(40,000q, 10min
A T e S e
thetaatiny e cedyerds aftestibefr sbopinlan di8 mblanegs splteatibeis sloowtin

R B B0 e s e

. phetadoeisuisiemivetinsMisa BCH buster asnataiagghieitabove reagents

along with 10%w/v sucrose and 0.1mM phenylmethylsulfonyl fluoride
EJJDMSF). The membrane preparation is stored in aliquots (1mL) at -80C
Rt Prdm@$¥oncentration of the membrane preparation is

%?cﬂf?&%’r@]f‘”a%%géﬂ%% RIGRERRRINERLH (B SRR ARR AR geagent kit

avallaple rrom |erce§.

50u0  2nM [*H]-Citalopram (60-86Ci/mmol, Amersham Biosciences)

75ul  Assay buffer (50mM Tris-HCl pH 7.4 containing 150mM NaCl and 5mM KCl)

25ul  Diluted compound, assay buffer (total binding) or 100uM Fluoxetine (non-
specific binding)

50pl  WGA PVT SPA Beads (40mg/mL)

50ul  Membrane preparation (0.4mg protein per mL)

The microtitre plates are incnbated 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.

Dopamire Binding Assay
The ability of a test compound to compete with [*H]-WIN35,428 for its binding sites on

human cell membranes containing cloned human dopamine transporter has been used as a
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[3H]-Nisoxetine Binding Assay: Each well of a 96 well microtitre plate is
set up to contain the following: 20 SO1 2nM [N-methyl-3H]-Nisoxetine

“E;/g&% 'I’tw?lgr_;ge (70-87Ci/mmol, from NEN Life Science Prodgﬁ)@%}m 032771
u an

ssay er (50mM Tris-HCI pH 7.4 containing 300mM Na
KC1) 25l Test compound, assay buffer (total binding) or I0OpM
Desipramine HCI (non- specific binding).25 501 Wheatgenn agglutinin
coated poly (vinyltoluene) (WGA PVT) SPA Beads (Amersham
Biosciences RPNQO0001) (10mg/mL) 5041 Membrane (0.2mg protein per

mL) The microtitre plates are incubate L0 .hours -
SRR e A R R
tustiggpaar dRtomatiopiine AR 30rOgramme (Multicalc, Packard, Milton
Keynes, UK) to provide Ki values for each of the test compounds. WO
2005/047272 PCT/US2004/032771 -108- Serotonin Binding Assav The
Mistilyrofedteparedapound to compete with [3H]-citalopram for its binding

RIGS00 AR IR0 SRR AR RAHR L CORB IR eI IaR8 Srifsporter

used as a'measure of test 5 compound ability to block serotonin uptake
gdleesribricahe ¥ansporter (Ramamoorthy, S., Giovanetti, E., Qian, Y.,
Blakely, R., (1998) J. Biol. Chem. 273, 2458). Membrane Preparation:
Membrane Ereparation s essentially similar to that for the norepinephrine
Ergﬁémv 8 B ANt fhembranes as described above. The
DRMRENE prEpasiitiorisistopeatdns adtquats (dntdi) dte FQLwimg: required.

The protej jon of the bra r tion is determined
U R AR S R S

h wg| b AgreLi is SetapitR-coraihg follaingin K
z%gl Zn%ﬂés[%&%%?};v%g@n% %ggggaﬁ%rafl,eimersham Bioscieﬁces) 75l e

Assey Iifferdompbiitis 4463 PHiE: 4enhtaiding) GOHMANAGksfitSneNhon-
KCl)

m

specific binding)
50ul  WGA PVT SPA Beads (10mg/mL)
50ul  Membrane jnrepa:ration (0.2mg protein per mlL.)

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 elecirophoresis. 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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251il Diluted compound, assay buffer (total binding) or 100M Fluoxetine
(non- specific binding) 20 50 WGA PVT SPA Beads (40mg/mL) 50I

M%%Qﬁﬁ?ﬁpreparation (0.4mg protein per mL) The microtitrg&l&@&y&nn

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, Packarq_,ll}/(l)ijton Keynes, UK) to provide Ki
(nM) values for each 25 of the test compounds. Dopamine Binding Assay
The ability of a test compound to compete with [3H]-W1N35,428 for its

m,@,ir&% ﬂ% grr?@na%uﬁn SELEE %&%@grr?@?éoa ta’iﬁ' iﬁiWﬁZW@Imnan Hepatic
RETMISBENA/032771 -109 measure of the ability of such test compounds
to block do ' ia its specific transporter (Ramamoorthy et al
T e BAA P E T AR ROty 1 e R
menirrdesitchtainithaisned emai36éohpiartranspodbeoay oty béeteover,

ve. [3H]-WIN35.428 .Bindin X . yvell ieroti

R e R e S L ol
(@saRCHhviisisiothnBnlaios ddnseipiyaos) PSSy Gafibe BEawRfis of
Ju %%*(iyt}?é)%@g&%ﬁdl@&ﬁ@'\é _ﬁ%@)?é@@ﬁé&fﬂ‘ﬁd@%ﬁé%d@é%ﬁf& in order to

compound, assay bufter (total binding) or 200M Nomifensine (non-

spdushenirg)Ebatom eRipy o SeycHdadhe @Rk reg st fhe compound.
MembiarpinreRaralion Q- 2nmniiep eeid fo) FreInsteldespRsatRder to
incubated at room temperature for 120 minutes prioy to reading in a Jij

<eirh disncEBe 2R T SCaPETIMATICRY R %Fa?rf??%?éeé;ﬂ\@%m
fittingparaay anvne (ddiicath o° ssharsteMilionsishibass H)H proyitet¢imeans of

values for.test compounds.
%e ?o%lowmg assays. P

CYP2D6 substrate assay

Principle:

This assay determines the extent of the CYP2D6 enzyme involvernent in the total
oxidative metabolism of a compound in microsomes. Preferred compounds of the present

invention exhibit less than 75% total metabolism via the CYP2ZD6 pathway.

For this in vitro assay, the extent of oxidative metabolism in human Iiver 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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20 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
0.IN,pH 2,pH 4,pH 6, pH 7, and pH 8) at 4 j
“i:/(g%drﬁsssemo gghours. Samples may be taken at the beginning%&ﬁggﬁﬂwﬁn
study and after 3, 6 and 24 hours and analysed by capillary
electrophoresis. The original sample lﬁ_ed in the study may contain 0.8%
of the undesired epimer as internal s"flandard. If the tested compound is
chemically and configurationally stable under acidic conditions the
SRR ee Akenatibe AL ime RoiisAuRa ety shal et
TShow any signiricant change in the percentage of the undesired epimer.
i80bAONAB0&40A. 3242 PCT/US2004/032771 -110 in Vitro Determination of
the Interaction of compounds with CYP2D6 in Human Hepatic
Microsomes Cytochrome P450 2D6 (CYP2D6) is a mammalian enzyme

Thehieiviesoomirinsiiatissobitienl wigh REmebstishies R tha S5 6rM),
B YIGRHCAMPARS MARAYE!s Iﬁ%‘%}%%wﬁg%ﬁi@}@% genetion in 100

Doroh
polymorphism, resulting in the presence o normal and poor

mivesadisnz oheipine pefialionATbwivsredaiamkstevipraSanifes ot 37 °Cin
afgﬂ%saﬂg S A GOMROUAGS A6 tARRIRAPOH A REIRTHE PORLRHRSIAIPDAL).

CYP2D6) is desirable in order to reduce any variability from subject to .

Thanpeeples tie TEFFRLBRiIREHUPIRE L BIAISRRAIC TREBY OSSR HESRHAR

Tge!%émmpmm ﬁﬁ@ﬂ&hﬁ%ﬁ?@ﬁﬂﬁ&ﬂﬁ@@ﬁi@hﬁﬁﬁﬁgﬂﬂﬁmﬁks
rug-drug interactjons with.co-administered drugs that are suhstrates .of

SESVEREAY Gt BV ATE AR (B BT ALt A B B & e

seftbixienzyntadynitet)) amf athiyielowindgsays. CYP2D6 substrate

assay 15 Principle: This assay determines the extent of the CYP2D6

enzyme involvement in the total oxidative metabolism of a compound in
Amitysisarfiths. NCE ey redfonned bunltisist cheopategraptinvisasiospestribistessen L

o&hﬁ&%é%%ﬁ?ﬁ%s%?gﬁl i&'ﬂlﬁﬂﬁ Q%@XB&%%R%%@ ected onto a Spherigorb
CN Column, 5 pM and 2.1 mm x 100 mm (Waters corp. Milford, MA, USA). The mobile
phase consisting of 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 0£ 0.2

mI/minute. Solvent A and Solvent B are a mixture of ammonium formate 5.107 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)tires 0 - (NCE response in samples without inhibitor}time 30 x
(NCE response in samples without ivhibitorjtime 0

100
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20 For this in vitro assay, the extent of oxidative metabolism in human
liver microsomes (HLM) is determined after a 30 minute incubation in the
d presence of Quinidine, a specific chemical in

v@?@f@% e difference in the extent of metabolism in abs}g?]lggfsé%gimnm
presence of the inhibitor indicates the involvement of CYP2D6 in the
metabolism of the compound. 25 Materjals and Methods: Human liver
microsomes (mixture of 20 different dﬁ?ors mixed gender) are acquired
from Human Biologics (Scottsdale, AZ, USA) Quinidine and (.i-NADPH

3-Nicofinami denln C eo form,

#é?rg)étgﬁ L? q%argr%&qpu]rn%ased gma?%g %%}%:\9 l%lO USA) AII
the otH¥EEeapreninsapbsaimy PRt .h SR HPLSeipsplepwhding v
of the new chemical erﬁi’ﬁﬂﬁ@’lﬁ*}‘?@ﬁ?&b‘ﬁ?@ﬁ’ i?F‘SE*W?OOS/OMZ?Z
R YRR A32941 15 1l miiurg atAs ARt e RtardR seachadingl

concentration of acetonitrile in the mcubatlon below 0.5%. The

Shandesmilie kG DR anabiBE FERNRETEI Y M MG srrethend ol 0 and
M kB NARB 64 1), microsomal proteins (0.5 mg/mL), and Quinidine

(0O or2 M) in 100 mM sodium phosphate buffer pH 7.4. The mixture is
incubated for 30 minutes at 37 C in a shaking waterbath. The reaction is
teavinstey byt addidanafiacsianitaiea 7opkys The samples are
s s
chromatography /mass)fé specrflréamefryvﬂ_ﬂﬁﬁ/%i after addition of an

internal standard. A sample is also taken at the start of the incubation
M&&nm‘m ¢ sed similarly. Analysis of the NCE is performed by liquid
thTUTﬂHTO'gTa';W'?TT‘I%S spectrometry. Ten L of diluted samples (20 fold
Bilotigtein the mobile phase) are injected onto a Spherisorb 15 CN

%ﬁ])é o MiABH R AL AR %W&Iﬁé? &R Pedilfondd MAnKISAYYP2DS.

e mobile phase consisting of a mixture of Solvent A/Solvent B, 30/70

R tperfarmed bxRsmsasTonoyekiie BhBiton S tharirgioh) whwiigrylase
Rewe pPmatafiouiaieebda mb/piie T5elvenydapthEn) «hibralelas a

mixture of ammonium formate 5.1
metabolic reaction specific to CYP2D6. Pnle\élefpred compounds of the present invention
exhibit an ICs, higher than 6 uM for CYP2D6 activity, the ICs 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 Hurnan 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 bufirralel 10 uM,
R-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 methano! (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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4.5/ methanol in the proportions 95/5 (v/v) and 10/90 (v/v), for solvent A

and solvent B, 20 respectively. The NCE and the internal standard are
waRfied Ry monitoring their molecular ion using a mass speeRREIR% 2771

ZMD or ZQ (Waters-Micromass corp, Machester, UK) operated in a

positive electrospray ionisation. The extent of CYP2D6 involvement (% of

CYP2D6 involvement) is calculated 2%,gomparing the extent of

metabolism in absence and in presence of quinidine in the incubation.

The extent of metabolism without inhibitor (%) is calculated as follows:

NGEAESRY 6 ISR s cuthovit nBiRilenliped: (NEFa/SSPARSSI is

samples without inhibitor)time30 X100 (NCE response in samples without

MenEREY rrontoy sarep @S ey EE e i Srcemplss imopbajadbin peesence of
exteeEomelake lismwwithy intisitey (s s alculatesrsofollovsaitie M ater to

response in samples without inhibitor)time O - (NCE response in samples
i P b R AR

inhibitor)time 0 where the NCE response is the area of the NCE divided by

e grea of the internal ,standard in.the | C/MS analysis.chromatagram,
e TR0 L BRI 6 RS BoRe Pe TR S e
direrfateihahyRaBGlnrtivariadiitstosl culdtecded ditbave T(R6rExtBnt pl samples

S
RS el P e Rt SIS eROUTTR A Rl Ry (ere
RedciplanTieiC $paneyhiibiordssayhesra kentsihe gictarintirtopizolvent A and
&&%9%%5%.;?9&%2@%%1& 9&@&@&%@8&%%9&%@&@@9&%@ Mffmped

the inhibition of the bufuralol 1™-hydroxylase activity by the compound

doavshibe teluzopteoflorheate B digkdaiion of bufuralol is a 15 metabolic
reaction specifjCiRLiF#II0. Prefeided campounsseitherpresent
invention exhibi-antE56-highertham6-gh-for-CYP2B6-activity;the IC50
being the concpeniration of the lcompound that gives.50.%. of.inhibition of

the CYP2D6 a¢tiity. & 33
2.5 0 100
55 O 100
6.0 65 15

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 tirme 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 ICsg of the NCE for CYP2DS6 is calculated by the measurement of the percent of
" inhibition of the formation of the 1°-~hydroxvbufuralol 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:



Material and methods: 20 Human liver microsomes (mixture of 20 different
donors, mixed gender) are acquired from Human Biologics (Scottsdale,

Q- PH is purchased from Sigma (St Louis, MO). Buf '
purc%aédgé%%rom Ultrafine (Manchester, UK). All the other reiggen SLA%HO?’ZWI
solvents are of analytical grade. 25 Microsomal incubation mixture (total
volume 0.1 mL) contains bufuralol 10 pM, (3-NADPH (2 mM), microsomal

proteins (0.5 mg!mL), and the new cﬁﬁrﬁfcal entity (NCE) (0, 5, and 25 M)

analyzed by liquid chromatography WO 2005/047272
e usoetaiediom thanesimmeataiifn ptidreluentionetded’- The

final concentration of acetonitrileBH LT RIEHE RN below 1.0%. 5 The
5 determination of 1'hydroxybufuralol in the samples is performed by liquid

rQmatoqrahy with fluorimetric.detection as describe low. Tyenty five
e AR e e SR e
GHIGSH) Malenaiiy), MehdknisCGota RDayREtad8CRnihanyhnldiel molyids of
é)ha % copﬁistig OB{;\ mixturﬁ of soll.v nEA aﬂg 10 §2§’(§9 %gvpose .
F?POVFISI ca gﬁe e 1ma Iﬁg@;[ﬁgnf i3 ?;tg?mome nZyhes:

ortions thange acco ollowi ear gradient, is’ pumpe
dbnesagiantive botten {3 Raifiivivarepotdntal/ManobiotednPile S8 Solvent A

10 (%) Solvent B (%) 06535 2.06535 2.50 100 5.50 100 6.0 65 35
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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 15 solvent B. The run time is 7.5 minutes.
Formation of 1'-hydroxybufuralol is monitored by fluorimetric detection
with extinction at X 252 nm and emission at k 302 nm. The IC50 of the
NCE for CYP2D6 is calculated by thelfieasurement of the percent of
inhibition of the formation of the I'-hydroxybufuralol in presence of the
NCE compared 20 to control samples (no NCE) at a known concentration
of the NCE. The percent of inhibitiéfL.g¢kMes formation of the
1'-hydroxybufuralol is calculated as follows: WO 2005/047272
PCTIUS2004/032771 -114 (1'-hydroxybufuralol formed without inhibitor) -
- (1'-hydroxyprodatb e rfpiedudith inhibitor) X100 (1'-hydroxybufuralolarea
formed without inhibitor) The IC50 is @glculated from the percent inhibition
of the formatlon of the 1'- hydroxybuf ranI as follows (assumlng

pa—y

between 20% and 80% (Moody GC,
Riley RJ. 1999. Fully automateg,analy
major human liver cytochromgé P45
human CYP inhibition potenttal. Xenobiatica, 9(1): 53-75). 10 -115-
CLAIMS i. A compound of the E)rmula CH3 OF OH

riffin'SJ, Wather AN, McGinnity DF,
519t actlvmes catalyzed by the

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 of the formula

or a pharmaceutically acceptable salt thereof.

3. The hydrochloride salt of a compound according to claim 1 or claim 2.

4. A pharmaceutical composition comprising a compound as claimed in claim 1 or
claim 2, or a pharmaceutically acceptable salt thereof, together with a pharmaceutically

acceptable diluent, excipient or carrier.

5. A compound as claimed in claim [ or claim 2, or a pharmaceutically acceptable

salt thereof, for use in therapy.



CO O H 5 or a pharmaceutically acceptable salt thereof. 2. A compound
according to claim 1 of the formula CH3 O FH,OH NO Hora
pharmaceutically acceptable salt thereof. 10 3. The hydrochloride salt of
a compound according to claim | or claim 2. 4. A pharmaceutical
composition comprising a compound as claimed in claim 1 or claim 2, or
a pharmaceutically acceptable salt thétéef, together with a
pharmaceutically 15 acceptable diluent, excipient or carrier. 5. A
compound as claimed in claim | or claim 2, or a pharmaceutically

6. accepiabise sdlt therpofpfbrudeiindt erapainm 116~ Gaifihé, yse pharmaceutically

acg%gt]&cfg 4 tqﬁ?%!%F] %11 fjt’ﬁfecrlg @u%e%@gg’? azl’n%r EB‘H%E N3¢ ﬁjigiﬁ'%%{‘aggt of ADHD,

eptable salt théreof, for the manufacture of a medicament
cogetmehtofiaBlDdedghitivdedisordessooondpetitisoidéfiagpliessien, hot

ﬂa%BQsoélﬂ\%’{%%éx%%&a@ﬂﬁSﬁ%e{n Rk figgies or vasomotor symptoms in

mammails



