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t hi enopyri m di none non-basi c nmel anin concentrati ng
hor none receptor-| anta on| sts ghar maceut i cal

R1
conpdtY PRERSY §Hr$tsé’ﬂ(1Uﬁ§ ENONESAS MELANIN

ot hods ORGP ERRTHNG RN E’%Es.ty ancf?](ﬁ Py

di seases enpl oyi ng such I\/CHRl ant agoni st s.
BACKGROUND [ 0002] Several 1ines of ]%Ear nmacol ogl cal and
genetic evi dence SU}CF}C;BLD AHEHEINVIGN TIY ani n

G st A Ta TR FPER & lepOBEUGARE pe el nckpin
a@dwgﬁ)@m%ﬁng%ﬁﬂoﬁme?km mepm? Bhith 8d1iig phernREmRAL

i ncreases I nt ake and body weight in both
r atmp%ttwme@amm&iﬁﬂ—ﬁill @iagonistss fompiope ReRREwE such

d f K t b
WHTEET ArtaeTone B GrsEsr st e GGty sl Faiscases
loPtigGash fRadk i piaksiand results in weight |oss and
decreased feeding in diet-induced obese nice.

10003] The expression of both the MCH peptide and

receptor are nodul ated b%%ép onal status. MCH
MRNA is upr egul at ed both S%gl c obese m ce

(?WO , @R SR pRRLIRb P gi ca,_lazfrﬂ%ﬁéhcdéﬁc!éﬂ@é kt%oﬂfthe role of

gene for MCH peptide results i'n hypoph agi a and
Imhmesmncatsanlughmmrmfrmdpe)rmhma@ 1M CHBd 8sas a modulator of

ag@g ‘? %"gi * Y,ﬁ’ qi gﬁh %}SWEHII%&? p ! l %@gggnc%&mtmg
MRS i88ees Mgd 19%% hﬁ@b&ﬁf%’éiél& ih lBOﬁ‘M‘Q@ LRAagEA,

0
Ee3| ty and ch abet es. 25 nol ecul e
aﬁ:hagmni@\f mftraoreo €] &imsmntma&cdtf@@i meikg Ia,nd hbwwlm obesity in

rodent t. and fe nodel s aft
| Fi<apHF (ORtS Ogmﬁfﬁipgpme&ﬁ sSefiet SSRGS @%Cieg%od intake

b e 1 o B e G s s 3%

b g3} eporteattptessiph afbath Iﬂw/Ml(B{ peptnde aheé rqpepthogre mesiufated by
of 30 acut e expE rinmental coli and. oss{?gilééi E)Eman ,
| BETEPRL SRRty s gl DOtk i cBadic SRpRice
I [ j Y
t e **#*%%%%Lﬁ Ry Ui Spih S e AP MR pERRle resuts
" MehgiopRagioneEibinmtd. r[glshmmm néﬂasM@HrRécgeat causef leanness, altered

intestinal inflammtiaon”, PNAS, 105(30);10613-10618
(m@rabobm pgdeperiqaopmtion ﬁC@a&nameérw WP peiaRt-opyersely,

b3 ﬁ&—&g fIE)I? BOLA8Y ok cf%lrgs\ﬁitg i f;ah@be‘:éﬁg Q&d &1Q§et@§' &mall
ehavi or a an

respons Stress. rea nént of rats
WmchMCH@iRirﬁ@mﬂms beerpyhosinae causk ottt loss in rodent weight

agrtlcll T:egglgrg en’?osd%{]staftgp gotﬁ rg)trzlil -ag(ril )1(r|1t1|fa?)ler)1{ttolnga1 %Eilfn(ler?lgtrau(oi]l PE?D J.
Pharmacol., 438:129-135 (2002); Nat. Med., 8:825-830 (2002); Eur. J. Pharmacol.,
497:41-47 (2004).

[0004] MCHRI1 has also been reported to play a key role in the pathogenesis of
acute experimental colitis and possibly human IBD (inflammatory bowel disease). It

has been shown that immunoneutralization is an effective treatment for TNBS-
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non- pepti de MCHRI antagoni sts have been di scl osed. The

WE2p@a46365 t he genus for each reflects a comDNPCT/US2009/045452
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perception regarding the criteria required for |igand
recognition as MCHRL agonists. A recent review of .
NoHREd tolipnt leeltkotius £ eisalis Elelanphemicorithting dowoerrmial iedjator

f..th t t i ' [ :
AL TGt b D PR TR T B Pl o
NRLESIU! e$n SQREHS MOH 28f MCHERN HaRhIsS 6adn epsttddao Wiydole in the
l'inkers to an aryl or heteroaryl group and a basic

amndnerifelandttiebaradiial sespomeessotstredse direqtment of kefaand Riice with MCHR

et al., Ex in. Ilnvest. Drugs, 13:1113-11
RTINS PAOBO e AGHET 8 G0 B GBNgBR efect. UPET
CQO%E@II?M/{;}&@@QM@B%QPU a presuned pr er_equi S! te
electrostatic interacti on between a basic am ne center

of00béle amagomisstontiegtida VAR hapaganists baviedbedi2Biscbsadnélhe
recept whi ¢ resunpbly is envisaged to enul ate the
BB P S EFHHEQPEh SO ASEHIGH B HOen (9G] MR i e
%gﬁyféﬂﬁf@?g%&d%éogmddﬁ RAMEHR Gedfisd. h23cat rdhigy et HR 1
receptor. (U wven,” T. et al., J. Med. Chem,

48156 ke B Bs (200E)2ed thoweneronalityob theer sttictmeofy thhifellowing

basi ' i.n.a 20MCH t ISt jr '
cidtnfies AU ReS (EOtRR P PR TRIRUF RS ABrPoagLy

S R i e S e e

Zmsic20fido dirstbnd ey am astechied’ (Df. KovakkinT ghetal.f £xpi. Opin. Invest.
sts of for

| ' VCHRI [ | . A 25 .
Rt 1 R L BN cPhea gy P e et conpiteatly
ge_xlﬁris%n o@p%%ﬁrﬁgig}g%g[giesﬁ? eﬁctrostat&n‘eﬁicﬂ&q 9&%@1?9?)5@{0 amine

ected from al ogen, lower al kyl, | ower

cyenken alf kel antaGhRist IGRAAd and SRGrtidRRid 82 hyfdheogenaptor whoheresumably
al kyl; R4 is hydroxyl qQr G D2-Z11; 5n is an.in
PPGTY g5 40 oI, yndyen inEcHgR REMCERATE HPK iﬁf Srluch

! Pffalde ﬁg&liﬁgkvlﬁ}ﬁlaspﬁcgaci@%% of @YRKCHR1 receptor. (Ulven, T. et al., J.
Med. Chem., 48:5684-5697 (2005)). However, incorporation of this basic amine in a
MCHR] antagonist increases substantially the probability of binding to off-target ion-
channels and biogenic amine receptors. '

[6007] U.S. Patent Publication No. 2007/0093509 Al published April 26, 2007

discloses a series of novel high affinity selective MCHR1 antagonists of formula A:

wherein,
A is phenyl or a monocyclic heteroaryl;

D is CH; or a direct bond;



al koxy, |ower cyel oal koxy, CN, CONR7R7, SORG SO02R6,
NR7COR7, NR7CO2R7, CO2R6, heteroatyl, NR7SO02R6 or

WE@OME/146363 s 0, S or CR7/R7; 10D2 is a direct boP@r/US2008945452
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al kyl, | ower eyeloalkyl or a 4 to 6-nenbered non-
basi c heterocycl e; Z is hydrogen, hydroxyl,

| oner Rl ksdngepehdontly selpatbd &bkdxyiro@TOMRYIRA, lodky alkyl, lower
CONR7R7, SOR6, .S02R6, NR7COR7, NR7CO2R7, CO2RS6,
Hatckalalfits. NBESHSRS or COR6; 15R6 i s i ndependent |y
sel ected from | ower alkyl or |ower cycloal kyl; and

R7 is ﬁ%&éﬁ’@fﬂ?@ﬂf’?&“@e&%&;ed from hydr ogen, | ower

al kyl of .| qal kyl, wherein two R7 and the atom
to V\hilghlst}ﬁ’\gﬁ(rnggeﬂg?ﬁa%ﬁed may optionally forma ring
of 4 tQiThBhRUE FRPPYYNARY OF THE | NVENTI ON 100081The
present invention Is directed to MCHRI antagonists

havi ngr$ ripdiciendiajogendeneoslkihmweacodyaiaytj €F;, SRS, lower
phar macoki netic and safety profiles, such as those
hakéng ldviee chdbhlkwiyn N, GHOMNRART, SAORC, BB, RP, MR (GDORG NRRTCO,R,
stereoi soners thereof:. HQ A 1B or prodrugs or
piasRédettroagl NR780cRpoaBOR%sal ts thereof. Preferred
prot hugs of the formula IA are in the formof prodrug
est er sGds Os8lor €R'Rér eof sel ected fromthe group

consi stiing of acetate, pivalate, t car bonat e,
benzoaPa s %@%ﬁ%ﬁtd@?o‘%ﬁs&iwﬁﬁﬂ%@rw a@%{L%@r Pt it non-

f [edrug ethers or salts thereof selected
f?%gl%&% gf&odp consi sting of phosphate acetal and

0- gl ucpsd Beirogen, hydroxyl, lower alkoxy, lower cycloalkoxy, OCONR7R7, CN,
CONRR7, SOR‘S, 802R5, NR7COR7, NR7C02R7, C02R6, heteroaryl, NR6SOZR6 or

CORS;

R6 is independently selected from lower alkyl or lower cycloalkyl; and

R7 is independently selected from hydrogen, lower alkyl or lower cycloalkyl,
wherein two R7 and the atom to which they are attached may optionally form a ring of

4 to 7 atoms.

SUMMARY OF THE INVENTION
[0008] The present invention is directed to MCHR1 antagonists having
surprisingly superior pharmacodynamic, pharmacokinetic and safety profiles, such as

those having the following formula 1A or IB, including all stereoisomers thereof:

HO, ,H
o 7
o) /[::I: \//<g§7
8 | N OCH,
Cl \ N/)

IA



[ 0009] Sonme preferred prodrug ester groups having the
follow ng fornula: 10 wherein Ra is H alkyl,

Wh2t2A4636¥ HO2C- (CH 2)y Cwherein y is 1 to 4 RBEKIU$S2909/045452
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prodrug ether is OCHR 0 0 11, OHOOH RaOORa or OH wherein
R is alkyl or hydrogen and Ra is H, alkyl gr ?enzyl.
15100101According to one aspect of the pre

i nvention, conpounds are provided havi ng ong\of the

foll ow ng structures, including stereoiso t her eof :
0
| Al | A2 o C[ OH
o S | jl OCH,
< > <\I P
N
iB

or prodrugs or pharmaceutically acceptable salts thereof. Preferred prodrugs of the
formula IA are in the form of prodrug esters or salts thereof selected from the group
consisting of acetate, pivalate, methylcarbonate, benzoate, phosphate, and amino acid
ester; or in the form of a prodrug ethers or salts thereof selected from the group

consisting of phosphate acetal and O-glucoside.

[0009] Some preferred prodrug ester groups having the following formula:

o)
o)
O 5
)L 5 ° )Loy b
o , o , , NH, | R0 TOR?;
0

]
HO,C— (CH,),—C—0v\"

wherein R? is H, alkyl, benzyl or wherein yis 1 to 4

and the prodrug ether is
OH g
9 o_ _0
R O
0]
[_O HO OH
R20” TOR® or OH

wherein R is alkyl or hydrogen and R2 is H, alkyl or benzyl.

10010] According to one aspect of the present invention, compounds are provided

having one of the following structures, including stereoisomers thereof:



I A3 A4 A5 including a pharnmaceutically
acceptable salts of any of the foregoing structures.

W@ 2021j686or di ng to one aspect of the present PCT/US2009/045452
i nvention, conpounds are provided 5having the e
follow ng structure 113, including all sterepisoners
thereof: F F 100121Preferred prodni gs of coﬁ?gounds of
formula LB are in the formof esters or fQs#lts
thereof selected fromthe group consistigg™of-Hcetate,
pi val ate, nethyl carbonate, benzoate, phosphate, and
amno acid ester; or in thg foraRs Ewd'r\u%ethers or
salts thereof selected froj tp consigti ng of
phosphat e acet and 08 gluCegi-de Qéﬁ According to
one aspect Qi y-e&ent| i nyention, t prodng ester
of formula 113 £ K€ following O Il wherein
Ra is H alkyl, benzyl or H2C - (C H2)y- C-wherein y
is 1to 4 and the prodrug etmr i's

cl Nl . J
IAZ ,
0
O
o S | N OCH,
\ N,)
IA3



CH wherein Ris alkyl or hydrogen and Ra is H,

al kyl or benzyl. 100141Preferred conpounds of fornula
waBopateeone of the foll ow ng structures, i nclREIi/H§R009/045452

stereoi somers thereof: | B1 1132 1B3, or 1134

or may be pharnaceutically accepta salt of any of

t he foregoing structures.

o)
0 )}\/\/COZH
Soae
S N OCH,

cl \i,)

including a pharmaceutically acceptable salis of any of the foregoing structures.

[0011] According to one aspect of the present invention, compounds are provided

5  having the e following structure 1B, including all stereoisomers thereof:

F F
0
0 /@ OH
o S o OCH,
. 4 )
>
1B

or a prodrug or pharmaceutically acceptable salt thereof.

[0012] Preferred prodrugs of compounds of formula IB are in the form of esters or
10 salts thereof selected from the group consisting of acetate, pivalate, methylcarbonate,
benzoate, phosphate, and amino acid ester; or in the form of prodrug ethers or salts
thereof selected from the group consisting of phosphate acetal and O-glucoside.
[0013] According to one aspect of the present invention, the prodrug ester of

formula IB is one of the following

o]
O 5
O 5 o Y R O‘S\} 0 g
)\\ s 0 )\\05\, b ©
15 0 » 5 0 s s NHZ 3 RaO/ \ORa;



5[ 0015] Accordi ng to one aspect of the present

i nvention, pharnmaceutical conpositions are provided
weapnising at | east one conmpound accordi ng t oPCTUSAIDH045452

A or 1B as described herein, and may optionally

i nclude at | east one additional therapeutic agent

sel ected fromthe group consisting ﬂf anti -obesity

pantt - di ' GRS (Cappet Ctasup :
?ﬁgﬁégvgﬁgﬁyﬁﬁéﬁggﬁéﬁgfing agents, and HDLQ%§§%QFE§%6y4
ageinhs picdgat siker i th at | east one pharnmaceutical ly

acceptabl e diluent or carrier. [8916]According to one
aspect of the present inéiztion, pharnace@tica

conbi nations are proyi ded conpri @ast one
compound according t la I A or nd at | east
one addi tional therapeutic agent ec fromthe
group consisting of #nQ -obesit{#Cagenfs; @ti-diabetic
agents, appetite goppreggants; chol esgierol /1i pid-

15| owering agents, and HDL-rai si ng agents.

f d ' ' ' f th
o R et BRIRBRR s & T NIRRT o mur 2 1A or

5 1B, or prodrugs thereof or salts thereof, and an
anti-di abetic agent or an antiobesity agent. WO
2199941 4 6 FospaFd wsepoedoabisRuladBisyThee pfths &itowing structures,
invention is also.directed to the use of compound
h5Wﬁ£@%¥%?ﬁﬂﬁﬁnﬁﬁﬂ§ﬁ: B, (or a prodrug thereof), in
the manufacture of a nedicanment that is useful for
treating obesity, diabetes, anxiety, defyession or

i nfl ammat ory bowel disease. 5[0019] The semt
invention is further directed to_corgpounds Hmfthg one
of the following fornula: @) 1 0" “oH
o S | )N OCH,
N\
N/
Bt

FF
g% 0
o /@:0 o/lei-iz
( > :SI “N OCH,
cl S N4J

1B?



15 C ; or F FO-t-C4H9 0 C=0 [00201The present
invention is further directed to a process for the

weynsBét 5 reduction of a ketone of the struREUDE2009/045452
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Exanple 1 Part B Ketone to an al cohol of the structure

OH 02N Exanple 1 Part C (R)-Al cohol, whi ch
conprises reacting the ketone with afkét or educt ase
enzyme to convert the 10ketone to th | cghol .
[00211I n one preferred enbodlnent re ucta e
enzynme is ketoreductasec(KR §¥ase

(KRED) - 113 or
Candi da sono
15[ 0022 1A
i nvention, a
formula A is provided

aketored cta is pr ed from

6b 565
\Q chedgspect of the present

OWN“preparing a conpound of

83 ,or

cl N J

g

or may be pharmaceutically acceptable salt of any of the foregoing structures.

[0615] According to one aspect of the present invention, pharmaceutical
compositions are provided comprising at least one compound according to formula IA
or IB as described herein, and may optionally include at least one additional
therapeutic agent selected from the group consisting of anti-obesity agents; anti-
diabetic agents, appetite suppressants; cholesterol/lipid-lowering agents, and HDL-
raising agents together with at least one pharmaceutically acceptable diluent or carrier.
[0016] According to one aspect of the present invention, pharmaceutical
combinations are provided comprising at least one compound according to formula IA
or IB and at least one additional therapeutic agent selected from the group consisting
of anti-obesity agents; anti-diabetic agents, appetite suppressants; cholesterol/lipid-
lowering agents, and HDIL-raising agents.

[0017] Preferred pharmaceutical combinations of the present invention comprise a
compound of formula IA or IB, or prodrugs thereof or salts thereof, and an anti-

diabetic agent or an antiobesity agent.



I A which conprises enzymatically reducing a conpound

of the structure enpl oyi ng ket oreduct ase-112 or
Wk2wanederct ase- 113, or the microbial strain CaR@i/tse089/045452

sonorensi s SC16117 (ATCC(r) #56511), to formthe

(R)-al cohol of the structure OH and condensing the
a98¥8 ( Rilhalpceshntl invdntion & dengowted tofthe e of compoundehaving

Hal 2 ] h I .
SOPTLLATS PO ErRerP B HRCICD: TACEGHBBLRAN® 207 BEFATERS that i
qgs%@?'f&m‘cgt\ﬂn%b&ﬁ . diNENT élg}btgﬁfebwsg_ib%inﬂamamry bowel

15[ 00231Unl eSs ot herw se indicated, the teim"| ower
afikgdse. as enpl oyed herein alone or as part of another

i ncl udes bath strai ght and br.anched chain .
5 Dl L e s AT s e bea e COmEeE kavipe gpg of the
" Bhikwhe BAdulual K as enpl oyed

a)
|
si”
0\\ /0 | |/
o \O/\/S!\
0 -
~ SO
o s | )N OMe
N\ P
N ;
10 b)
(I)'_t_C4Hg
0 ?20
0 /]TH
0 o
ol S | j\i OCH,
\ P
N ;
c)

Cl \|//1

N ; or

15



herein al one or as part of another group includes both
strai ght and branched chai n hydrocarbons containing 1

WQ 200204686% bons, preferably 1 to 10 carbons, nOREI/US2009/045452
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preferably 1 to 8 carbons, in the normal chain, such
as nethyl, ethyl, propyl, isopropyl, butyl, t- butyl,

i sobutgll , pentyl, hexyl, isohexyl, heptyl,

4, 4-di net hyl pentyl, octyl, 2,2, 4- 5pr¢nethylggghy ,
nonyl , decyl, undecyl, dodecyl, the ri ous brancted
chain isoners thereof, and the |ike wel | & Guch
groups including | to 4 subsijtuegntsssuch_asppal o, for
exanple F, Br, d or 10r @ al kyl, & koxy, aryl,

aryl oxy, ar or ldi a aryl al kyl ,
arylalk&{ alNkynyT, ©gtkoal kyl ,
cycl oal Ken y@dlkyl, cycl oal kyl al kyl oxy,

hydr oxy, hydroxyal kyl, Nacyl, al kanoyl, heteroaryl,

het er oaryl oxy, 10cycl ohet eroal kyl , aryl heteroaryl,

aryl al koxycar bonyl , heteroaryl al kyl, heteroaryl al koxy,
[0k Oy Al ¥ pres@htih QRBRYY furBbANERPEIAE o pRIEANRY HRENAANatic
aryl carbonyl'arnino, nitro, cyano, thiol, hal oal kyl,

t redheticpatfleyietame df tdre dituktpke hi 0. f 00241Unl ess ot herwi se
indicated, the term"cycl oal kyl" as enpl oyed herein

al one or as part of another group ithcl udes saturated

or partially unsaturated (coptaiming | or 2 double
bonds) cyclic hydrocarbo pups™~Ctontgirning 1 to 3
rings, any one of which
substituted cycl oal kgJN™ i €T udbng nonocycl i cal kyl ,

bi cyclical kyl and tricyclical kyl, containing a total

of 3 to 20 carbons formng the rings, preferably 3 to
10 carbons, form ng thexamplg1@ad Biketote may be fused to
1 or 2 aromatic rings as described for aryl, which

| peddoHoy 6F MRkRRMhre 20cycl obutyl, cycl opentyl,

cycl ohexyl, cycl oheptyl, cyclooctyl, cycl odecyl and
cycl ododecyl, cycl ohexenyl, any opf which groups may
be optionally substituted wwth | t& 4 substituents
such as hal ogen, al kyl, 19 aryl ,

aryl oxy, arylal kyl, cycl yl , al kyl agi do,
25al kanoyl am no, ox acy ary| car bonyl am no, nitro,
cyano, thiol and/or @ kylthio ?nd/or any of the al kyl
sub stituents.

g

Example 1 Part C (R)-Alcohol

which comprises reacting the ketone with a ketoreductase enzyme to convert the

ketone to the alcohol.

[0021] In one preferred embodiment, ketoreductase enzyme is ketoreductase
(KRED)-112 or ketoreductase (KRED)-113 or a ketoreductase that is produced from
Candida sonorensis SC16117 (ATCC® #56511).

[0022] According to one aspect of the present invention, a process for preparing a

compound of formula IA is provided

-10 -



WO 2009/ 146365PCT/ US2009/ 045452 [ 0025] The term
"hal ogen" or "hal 0" as used herein alone or as part of

W 2phes6yr oup refers to chlorine, brom ne, f|RGYUSRIN/045452
and iodine, and CF3, with chlorine or fluorine being
preferred. 100261The term "netal ion" refers to al kali

metal ions such as sodium potassiumb5 8P 151 hi um and

al kaline earth netal ions sugh ag rag %SV%\%

calcium as well as zinc andjalu [ 0027 e term
e b e ry 1

" prodrug" enconp N pood) ug esters”
and the termCip ¢ " _and can include
pharmaceutical |y &€€ept abl e géalts thereof. The term
"prodrug esters" as enployed herein includes esters
and carbonates forned by 10 rgacting one or nore
hydr oxyl s of conpounds of theﬁbresent i nvention with
ei ther al kyl, alkoxy, or aryl substituted acylating
aybeh somprippscapartdely radycugeromerBrdY the SHYSEEdur es
known to those skilled in the art to generate

acet ates, pival ates, nethyl carbona
am no acid esters, phosphates _eand

[ 0028] Exanpl es of such p g eSters\xinclude 0 11,.0
CH2)y- G 0OYr" (y =1 to 4)

, RaOCRa; or O | | HO2QG (&
[ 0029] The term "prodogNy ettier sO i ncl ude both phosphate
acetal s and 0- gl ucosi des. Repﬂesent ative exanpl es of
such prodrug ethers include OH

employing ketoreductase-112 or ketoreductase-113, or the microbial strain Candida

5  sonorensis SC16117 (ATCC® #56511), to form the (R)-alcohol of the structure

OH
O,N (l)

and condensing the above (R)-alcohol with a compound of the structure
S

in the presence of an organic solvent to form the formula A compound.

CO,CH;

N=_
N(CH3)2

10

DETAILED DESCRIPTION OF THE INVENTION

DEFINITIONS
15 [0023] Unless otherwise indicated, the term “lower alkyl” as employed herein
alone or as part of another group includes both straight and branched chain

hydrocarbons containing I to 8 carbons, and the terms “alkyl” and “alk™ as employed

211 -



ROOII,.OHOOH 20Ra0CRor OH [ 0030] I n t he above
fol.nulae, Ris alkyl or H and Ra is H, alkyl or

Wh20924146365 SALTS AND STEREO SOVERS 100311The coP@uUSRI/045452
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of the invention (including conpounds I A and | B) when
in the formof prodrugs can be present as salts, which
aiweeza lekwewr ahpat efeodco mupfmqi es bpthasmaighoand branched chain
eutlc C e
T35 eihiphet B gtei ol B S poreppeferably
the ComrmpaunEsthehotie cRLBSRBE at MLART, e8], RaNRI, ibdopyl, butyl, £

exanpl e, at | east one basic center, they can form aci
a’fdlet isobutglapergyl, Mwadascesylf bentdds, 4fcbme@m¢pﬂyé octl, t 22,4~

d
R BB ChESh B R e
at%lex@of Whi helkaan! '\x“eﬂca@ rs@&f(g‘r'o ?s ﬁélbgfng 1StH Qm;uﬁﬁntuen‘ss Such as halo,
al kanecar boxylic acid carbon at oms,

efoampinepla EeBr, Clacil dr Cﬁmna&ﬁeﬁﬂeoxylml;su&wy, mi(ewl)orr diaryl,
substituted, for exa by hal ogen as chl oroacetic

aemlksdr, @@Haikslogﬁtaﬁfe&% élkamylu%@é&aﬂ?Y&t@@loahkéwlmiﬂaﬂ@Ialkyl

oGl TR B LS P LI Bt

h%@l&m%ﬁ@ﬁl@@ it ilhsteR@ i SaryThRiox foseiRl e hageakhilkyl,
ycolic, lactic, malic, tartaric or citric acid, such

a%ef@'ﬁﬁlﬁlﬁ]lﬁ%’d@fy]@ﬁmlkﬁxﬁmxeﬁab ﬁﬂqy%%d@rallgqneﬂaml@, aci d

r.argi nine)
r gani @mglarfof 8% ¢ “ac] d%l 101’3}111&0 aﬁ%]‘ tflg% %nyloaﬁdz‘gr ke Jthio.

a[@lﬁhﬁﬂm f QHl&ss S sWH B theTotubSdyklodike T ééremployed herein
substituted, for exanple by hal ogen, for exanple

ndomnasmartpﬂ amtberr@oursmlch@m wtyeted or Dytiply p@amrartgd
d_addi |t d h .
e LhCLabRs BuiRy ohhr Budte BB e b ini o 3 rines.
Rtsvhedh &Qﬁogﬁ[&%ﬁﬁbe h %1%1£db@ﬂmtbﬂ\ﬁyﬁﬁam% h@hgtingne

aC|d group (for exanple can also formsalts with
200heyekicaliSl esiealky and thchcaib:ée@nammg ﬁd@tab&fa?nﬁg’l 2§ carbons

a3y s PR A0ttt otpaDiciia SR A hay be

NRISER! 1UGR ﬁ@fbﬁﬁtzc ﬁhﬁssa@‘,' de‘écrYBerfo@z[f?P Wh@sh%clﬁﬂ'e %Vc%%lﬁzl
am ne, such as norpholine, thlonnrphollne pi peri dine,

pssicdiubydi ayelopentylo axslolixylo eydoliephdwyeloabtiy kesetbaesy! dngr
tert-butyl, diethyl, diisopropyl,
t?YC%g?CM &?IBB?’S?P Yor di met hyl - pr opyl ani ne, or a nono,

d| C trlhydroxy 25 Iomer al kyl am ne, for exanple

' tri anol a Cbrres.ondlng |nterna
may fur ) re b . v ich
abl e’for nace use i€ n be
, for exa for e |solat|on or

purlflcatlon of free conpounds of the present
i ayerftwloch groupsahy bp betiomate sthsoadtéd/wik ¢ eptiabbsitsats sich as

o L o D PSS SO
e e L

pihasptuay ef thei zﬂk;&iséasmueatset at e.
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[0033] Preferred salts of the conpounds of the present
i nvention which contain an 5 acid group include

W aPa#36pot assi um and magnesi um salts and PCT/US2009/045452

10

15

20

pharmaceutically acceptabl e organic am nes. 100341Al
stereoi somers of the conmpounds of the present

i {9025t | ofhartenctatogap! ait ‘ddlo” el tibmk hergin abbmk »t ey paroef dnpther
pure or, substantially. e form,.The co nds. of. t.he
E5 fer o Detioh e risey Mot e 0na sy SThEhlgHye or

of, the .carbon-10.atons including any one of the
s@%)IF&@%%%?ﬁT%%sequently, conpounds of the present

| (DOS6IL | OIThe ainEXh&kl bl RIAGH ] AREI hetablond k@t BISBOIET, p6tassium
forms or in mxtures thereof. The processes for

perdphivat dshalkdine gaith metel fonsshel BTpagssivm Bweeleia, as well as
di.astereoners as starting materials. Wen

d?ﬂ%?&{%Bﬁ@P?% or enantioniefic products are prepared,

t Y 7can Mg 1&8Paadas MotHaken bR B tpRMsud @fers” and the

exanpl e, chromatographic or fractiona

1%onyprosliug etbars’oamd RpARMERIEGNcuBRAUP@seplabssatinthereof. The

COMVBI.NAT.I ONS, 100351 A [ I nbodi t f
R Piore et e e et R G ST RS slfftdis Formpeg by
PFeQMi o GHBRE h$drBGyl b ERASIunASS B0 PRAMIGAStion with either

descri'bed herein, 20 and at |east one pharmaceutically
aglkgptlabky odatylestiortedsmy lating agefteohesrtacdatinoagent employing

P P adh e PSP e B
SR AG1BFhohhRMHehLa8H; O4RInG ABRI c3tck ) ghSph&RE hndME Skt Y
agenfs; anti-diabetic agents, antidepressant agents,

afR8hnxiBrpphkyeisech mndiugiesittsanchadory agent s,
appetite suppressants; cholesterol/lipid-I1owering
agents, and HDL-rai sing agents,':nq 250t hgr

t her apeuti cQagents as defined he-rﬁﬁ
preesent in 50n i sQal so difeefed to
c?&pi Fat i ons, con‘priQﬁngfatt one co
presént, i nvlention, “8nd at .| éast” one addi tN*nal .
t herapeutic agent, selected fromthe group consisting
of anti-obesity agents; anti-di aPetic agents,

ant i depr essant agentﬁm,@nqbﬂgnxiiLxhagents,
anti-inflanmatory agenfs, 304ppetite suppressants;
chol esterol /1i pi d-I| oyyeriagdagents, and HDL-rai si ng
agents, and other therapeutic agents as defined
herein. W) 2009/ 146365PCT/ US2009/ 045452

A i ng,.t nmhodi t of th t
R B A R
t BRcGHi Q4P RePRSEMATRExQplBDWkidh (1641E LAYAIHESIe | NSUl i N
sensitizers; glucokinase inhibitors, glucocorticoid

ant agoni st, fructose 1, 6-bis phosph. atase i nhibitors,
AMP ki nase activators, k?cretin nDdQJatqfs gl ucosi dase

R. _O
o
I o HO OH
rR20” “OR®  or OH

[0030] In the above formulae, R is alkyl or H, and R2 is H, alkyl or benzyl.
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5 inhibitors, aldose reductase inhibitors PPAR 7
agoni sts, PPAR o. waists, PPAR 5 antagonists or

waywsilgBe PPAR afry dual agoni sts, 11-J3-HSD-HCT/US2009/045452

10

I5

20

25

i nhi bitors, dipeptidyl peptidase IV (DP4) inhibitors,
SGLT2 inhibitors, such as dapagliflozin, glucagon-like
peptide-1 (GLP-1), SGLPSIANBIREOISAHMERSP- 1B

i nhi, hj t 00381 di nbod f
oS °rhs ehirporceeh dedativion G OGP EaNS 18 HgaR when
| 8 BOFRR dIPPEELEYcaR IR PhreseAREIME Wit S hkeidin the ﬁcc)pe of this

anti-obesity agents for use in combination with t
cipNpiand Bharfnatmcwsemmtabln Vient ncmlrtomcpma@loglcaily acceptable)

?@h@ Bg%?%{?ﬁaﬁl : or@g‘/gél %ﬁg%ﬁeﬁéﬁ&g@y Eg\{e Por example, at
n%géiloﬁé BhiSe c&%@léigy BEPRHA LS dd8HRIsER. STiREe BRtformed, for

sorption, growth hornone secretagogue receptor
(SdBRYe, amt}eagmng s gangahads, auqfezsepmcnal aodhy Fategrmple sulfuric acid,

orexi n l5anfagoni sts nhi bitors,

HBhsed o Byideotbf 3o hpaafatcaﬂeémﬁﬁpw% Fech @k
aﬂﬁéﬁeﬁ!ﬂ%mx Picids3991 3 carboR ARl quc‘?rrexample acetlc acid, which are
Pre- progl ucagon-derived peptides; NPYL or NPY5
amtsapgititst or NRY2tusaid fdrl@)(dmpiadw mmgesa as @hlomacemq mnd such as

rel easing factor ators, histamne re ept
iR OF ynsapateq] Hﬁaﬂwmam@p&ﬁ CFEANRE KB G %‘F& sdiecihic,

ggléir?#? Eﬁ%}%ﬁ%ﬁﬁ& Of SrepBGaliy ha &Rl erlk?}%‘ g@%oﬁﬁﬁ@clds for

st er oyl -A desat urase-1 ( SCD-
| evtuniyilé evcorbid kl;&olrlSl]hclch mhlihitdronrg, oradiin atpépstulch as amino acids
recept or  nodul at or beta, 3 %drenergl C.agonj sts,
t

t HOF Sramnlepepttisor BREAMIGHE ol BT on 4T HEEE): O RPOfGedd: or with
SS@%Q%&&@Q&@ Q1A Ct@ %42 1@@89&2&91%&@5&&9&9@ are o

itors or réleasin ectic agents,

( Ghdub@itiich O Elﬂ:tsﬁﬁiﬁgﬂ ?orfeﬁﬁﬁlﬁie)by }ﬁ@g@n,(fbf et ficRe or p-
neurotrophic factor), leptin and leptin receptor

nvdiudngt s nicEEhrPetispoiding agié a@cptl@tr salty w:em sleo by tminetl having,

CieRi s S ETET R en Thot epRier M ReBRY of the present
19%1%(% Bhel R qiea@ﬂ'ﬁrieoaiéﬁﬁgrb oLt éﬂié"@ ogﬁa-gg form I\%alts with

i nhi bitors, 'such as those scl ose Pat ent
6bastd, SBGblaviols whéﬁmsrae@i fm&wﬂmmm} Sdg:e prod ais plialidrestal or

AR G SRR SREBTS Pogioh i raapiyn Sofl, orseis

ageM aSmSHE Br ﬂﬁor&ﬁrﬁé b SR as B3th ﬁdlfnle Uﬂlﬁtfﬂl&?hohne piperidine,
fluvoxatnine, fluoxetine, paroxetine, sertraline,

c pymlpimtaemanonég ordhdbwmealkylaﬂnomt Br m(zmeple pihod, lzev-brtyl, diethyl,
sibutra

, het hent er m ne,
RGP B "Laaﬁe B G g aBm S T Gaeee. i trihydroxy
[ RRAQL: %1 ,'Tﬁr %@H%%@H@Qﬁlbmtha‘%laﬁn% p(.")(ﬁ'?e%g‘gndm internal
i nventi on, thods are provided for treating obesit %/
i pales npat fuethérmone befodmed. Sults wHicheat mentitabledopphiasmagutical uses
but which can be employed, for example, for the isolation or purification of free
compounds of the present invention or their pharmaceutically acceptable salts, are

also mncluded.
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5adm ni stering a therapeutically effective anount of
at | east one conpound according to the present

W0 20984636 al one or in conbination with one orPGEHP$2009/045452

10

15

20

25

30

addi tional antiobesity agents, wherein the obesity
8@ is selected fromthose descri bed herein.
A2)| Acovigrerysalis obHe @W@unéﬁeﬁtﬂl@pmq@éwp@fsc@whwh contain a

|nvent|on t hods for
5 C cgrg}l;f ine pglqnf)h%c{rg%}g nsu%fagt e?nr%u!:tﬁgieglél? %
%ﬁﬁp&ﬁ@&@ﬁﬁgsﬂ&mnﬁQHDFISIng adn1n|ster|ng a
eutically effective anbunt of at | east one
cBW% nd Pacfemedisabiy of dlemélpprl@@ecrftthf# prosat irb’ﬁﬂfmlbwblﬁb gontain an

onbi na

i Barne gt pofa R R o phgeguticaty

deszeptubie drda@ic@infined 0042] According to one enbodi ment of
the present invention, nmethods for treating depression

i H)9é4b at |Pe1h§teaam@01ppxmf deongonmds of thgpmt m@tlmm #wg a

her.a ca ef f ecti.ve anpun o]
B B e 1 PuEa e Ll g Torm. e
[&%?duﬁa@@fﬂb ﬁ:s&rﬁ ipRatisbacthdR Ay BhelReRERSR Bhy of the carbon
i nvention, nethods are provi ded for treating anxiety

i #oms prmlm@ng anyroneed theofubstifotnts.r €ansegwntlycamprdusilngf the present

sgriteterng 8 thetapeuty cally. effecti ve aount ol
[ PRAF-LEcaY [df ?&pﬁx‘ﬁh&p @anelﬂﬁ&g R MateRf edalBorRE8 98 Blastereomers as

|nvent|on hods are provided for treating
|nmmagmummﬂﬁsbﬁmﬁmdQMSEasgncoompmMSnmgcgummﬂﬁsnanmngmhﬂxw

herapeutlc effective nt of east o
BB P ot TR PO PR P DA s ional
Qupss,of the present invention can be adm ni stered
to mamal s, preferably humans, for the treatnent of a

variety of conditions and disorders, including, but

o AT oA SR B Gt

3?09 ogﬁ%bfd){n g s@gl%te%?bodﬁﬁérﬁg bﬂg& Fe@&ﬁ'n?ventlon pharmaceutical

ypertension,” polycystic ovary ease
carmipcmtams afegrrodidsd asmpriss @okastione bompmdﬁiramk&mbgd bedein,

di Y r %E@le ;ﬂ{éa' %{%ﬁ%&ﬁi}gffags S tag)iqngl te%? (I)rscan‘lleqs l’i“lhle rIg:harmaceutic:ai
é’d}lgécgsfﬂcgllg Y8 ﬂ%@%ﬂflv&ﬁg&% l);{ytx%ﬁélﬁr dmgllua&l: hﬁﬁb&s gh& additional

trons, - Ima ne

ethetapguteh @,@nmtes)ed feire € gogocaeistng aﬁmtpsbeshy agemksC anti-
di sorders, such as depression, anX|ety schi zophreni a,

SHiBRE AR S ATSIECPTE S AR ABE B~ AT CE R sa el - P R PRl Ry agents,
dépcp%a&esuppressants, cholesterol/lipid-lowering agents, and HDL-raising agents, and

other therapeutic agents as defined herein.

10036] The present invention is also directed to pharmaceutical combinations,
comprising at least one compound of the present invention, and at least one additional
therapeutic agent, selected from the group consisting of anti-obesity agents; anti-
diabetic agents, antidepressant agents, anti-anxiety agents, anti-inflammatory agents,
appetite suppressants; cholesterol/lipid-lowering agents, and HDL-raising agents, and

other therapeutic agents as defined herein.
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[ 0046] The conpounds described in the present invention
coul d be used to 5enhance the effects of

WeaYHil463eh- enhanci ng agents, such as PCT/US2009/045452

10

15

20

25

30

acetyl cholinesterase inhibitors (e.g., tacrine),
muscarinic receptor-1 agonists (e.g., mlameline),
nf0§37} ni Acagaifigstospe ghbodimant atthd preseprentipmVmAathdiabetic

NVDA) . modul and neur.otro ent s . g.,. )
aliseRtd Bot e SREp e e AR Rt iy nsuin

t Qe @PERSeIf Qkidat S RIS, %fuc@é(ﬁ”ﬁﬁhﬂﬁﬁtaé()lﬂétsﬁ’@(ﬁ@sealn@bis
cognltlve di sorders for "lGse in conbination with the 10

cpimpphaithe igiibitdre, AMdSendseiaptremrs.ancictic nedelathonglpecsidase
tacrine, revasti rau anmma. se
PRI Ao et abist PPV EraBILs PRAKC Geamists, PPAR &

b

(BB n%fgﬁh%m%@ﬁ?%%%‘%% SR iy gt
C@aﬁtﬁaﬁeIVl{M) hisicra s Thehpitbac tiwhek da;mﬂsmsmduﬂm
the treatnment of Parkinson's Di sease, ugles 150f

a@@ﬁ%@ndé@@cmdﬂ EELP P (e Frd ggorists Eé’élé’éré’ 113 énhijéors.
aﬁ)l() pa aAVngac%ntan? tovg ggls%%?gﬂneawge rﬁ}pésgxllt q%emnpn the additional

aih@fh@e@ﬂ@\afﬁeﬁﬂ@ 25¢) hﬁtl(ﬂiéﬁl%@ég@nﬁt Bx a1 FSuitdae @mﬁbbasﬁy agents for
opi ate antagoni sts, such as nal trexone, other dopam ne

absrin sombimation wiB o easpavpdeipbihe prssend eventien include melanocortin

Rl A LB
DI is i ddMERt 610 04 BR THEa A ige0 h&ﬂﬁﬂﬁtdﬁ of fALaRbAIRAL growth hormone

i nvention can be administered in oral dosage form The
dwa@@o@m raceer SHLSR pivdggvattu ghlenin rewsnivs siadulsters, orexin

| BT, BT d o R E; BBE4 Wi 3l BitefRime GRS

ei&nbl@m CRUC Rp g, G- 1 dRSAGS, ah@0fTer Rfc-pogREAdAEerived
g., subcutaneous i ntravenous, intranuscul ar and

(e
i mmdp%rwﬂ%h@aNPYﬁ jenaewss NP Ydrang NRwYﬁmOdmlgtormmémﬁwm

appl i cat nasal r.ati

PSR el mhaiiet: e SRRt B BhERRak, #F mhibiors,
SPPRRSIah@hd ﬁédlﬂlﬁtogs PPARCHMa rAGHH1MGE] e[b@{yi CoA carboxylase (ACC)
suppositories). 649 These dosage forns can be

nmhu:fi@c&, uieerdd Sy A ﬁesapgasesb(m wthgytons, dbed-BED-1 inhibitors,

B RReliR A ebn B el B BT RGP E e B RGP R lgiere
291%8(1111&953 %&’&T Mﬂ%@@ 9!&&6&%&9% %Jlﬁstﬁr%ﬂéﬁcﬁﬁﬁﬁ’é Rupike

oral dosage form an excipient
sinbitoes orserpghg agmtsummqsbqtlcelgcnt)?,, CHTE |(ts]1me1gma>ttmphlc factor),
| cel | ul ose

( cal ci um car bonat e, . car boxynet

cEPRYR et e R RLR 0D LR SRaiFelt gtpLPadtiator.

C Al RAFMBRL h%'c@lﬁbl] 1‘ﬂlvﬁ§@ agARY Nﬁé&)‘rﬁ%ﬁi@his@o DEAT mhlbxtors opiate

hydr oxypropyl cel | ul ose, etc.), l'ubficant (e.qg.

t adtegomsg aed aamwzst@a;ntat m,odpl@toy@t hyl ene gl ycol 6000,

. f '

e{(ﬁ)g&] c%’rre%epre antlo%esny agents include SGLT?2 inhibitors, such as those
disclosed in U.S. Patent No. 6,414,126. Most preferred anti-obesity agents include
dapagliflozin and lipase inhibitors, such as orlistat, or monoamine reuptake inhibitors
or releasing agents, such as fenfluramine, dexfenfluramine, fluvoxamine, fluoxetine,
paroxetine, sertraline, chlorphentermine, cloforex, clortermine, picilorex, sibutramine,
dexamphetamine, phentermine, phenylpropanolamine or mazindol.
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are added to the active conmponent or conponents and
the resulting conposition is conpressed. Were

wWhzwedsasy, the conpressed product is coated, BYI/USRS09/045452

10

15

20

25

30

per se known techni que, for masking the taste or for
enteric dissolution or sustained release. The coating
mat eri al that can be used includes, for instance,

cuyl cel Lul ose. 100 or QBB o€, 1 o
pol yoxyet hyl ene gl yco ate phthal ate,
E&@ﬁ@]xy prﬁ&@%ﬂd‘f@{j@ﬂn@ %Hb%i‘i’&e%t BhihB AR in@Rfon, methods are

Ger many, nethacrylic-acrylic
cmpuidydéwr)treaﬁ@@ﬁl:i_QSitm jree patt(ms incrabad o€ suvhrighetng roedhprising

he fol ' d Th
b hismhed B el RS SH 0 Ao Gup Sipbghaccording
euhs blfebﬁg IIW% ah Q-lé ?%m‘%ﬁﬁ'ﬂ@h %ifh®n8-or nfrShdditi&

wat er SIO oglca ine, Ringer's solution, etc.)
oantibesiyl agentehwledrein (tbz chesity egpat abklected Iﬂosuﬁlhsea@sahbedélerein.
oil, sesane ojl, cottonseed oi corn qQil, etc.

p8AY enedsgPifk t)) qnsgaxbﬁ < phivg DEFS R atipD. Taetfods are
C%\%ﬁ]ﬂigg Q% tﬁétah yet %@f S espe ﬁg/f"fg%;e THBRY, N Jek8nt in need of such
caednmwmmmsm dtdﬂnasse:nng@dhempeaitlgalipaﬁfﬁ:ctlett emdpuntaf at least one

preservatlve (e.g nmet h p- hydr.oxybenzoat e, propyl
W%@{W@ﬁ i%ghf‘epre%ﬁ fwen%%%}ﬁ or @ﬁP@&’H’SﬂP%HP q)ﬁ one or
pﬁ']% 1tﬁ}nﬁ dntidPBetiS 9%3%% @'Eﬁab@ﬁc Q% ent SUEHPed herein.
or| ycerol, it ucose I'hverted sugar,
ef0042] an d!xcmbfam,g t@d:dzletetnbedundnft oﬂﬁs iptesent iavesoboanéthady for
, sodiumsalicylate, sodiumacetate, etc.), a

gtr gideRiesyien B 2 PASiHEH® BEPIfAlat BIRATS 2dnigHisrREAg

B8P PSR SO g O LR b s s

apgerestion?5[ 0052] A dosage form for external appllcatlon
can be manufactured by processing the active coggonent

oH00d3hporsertingong eadrpinens ehihe Pursef ipyentipppethods are

c f. | 0
RGBS g 8BRS B P SRR D
agdrhin@yeriio ﬂferdp@ut&fﬂlﬂy&ffdcﬁtﬁ/evmﬁdmnﬁﬂf aﬁé@ﬁh}ﬂhﬁﬂﬂlaﬁﬁg @f the present
| actose, mannitol, starch, mcrocrystalline cellul ose,
sUYPRYEE, etc.), a thickener (e.g., natural 30 guns,

] oo SRR S BB e S
grdvﬁﬁuff@qm&ﬁg 1ﬂﬂ&nﬁﬂ£§xgﬂﬂﬁve@ bis¥ast NOnEARERATEE A 2

e injections nentioned above. The sem -solid
c@lmgilttqa&iﬁ effectpyeamauabiiiat prashingagmipaurd of the present invention.
hydrous or oily gel formor an ointnment form These
conpositions may optionally contain a pH control agent
(e.g., carbonic acid, phosghpiieyacid, citric acid,
hydrochl ori c acid, sodi um hydroxide, etc.), and a
P48} v atThgeofmpoygnds qcfilhwmmy boatginccaadieddadnisiersd to mammals,

CPHEE ATy O 51 PSS P o gon b e AR,

MRRIAGE BEEH: BYhiRE9S §R8HBEC aﬁtﬁea@&g ¥R r RO @nditions
conponénts into an oily or aqueouS conpositi on,

whsbtieted siathi mstalsdivi diswllérd (wg., bbaquy,dhab'étm, aﬂwagrlcroexs,
base that canp be. used |.ncludes, for tance hi

¢ Bieyenpy POy LR Y B AT R 0 GpLonS
(&rﬁﬁ%lg 1!:\9%0}(1@@9 1rec¥$€édé%&ﬂ@ét§b1§c Alshidn RGlidhce,
[e.q., griols , etc.|, vegetable 0ils
( bymgrchobstaciema, hypesmwwandelﬁha; ¢hole¢zdiuascm deshpdieniit conditions,
etc.), etc. The water-sol uble base includes, for
i nstance, pol yethyl ene gl ycot &7 propyl ene gl ycol, etc.
The hydrophilic base includes, for instance, natura
guns, cellul ose derivatives, vinyl polyners, and
acrylic polyners, etc. 15DOSAGES



[ 00541The dosage of the pharmaceutical conposition of
the present invention may be appropriately detetniined
warak14ber ence to t he dosages recomrended f orP@HES2009/045452
respective active conponents and can be sel ected
appropriately according to the recipient, the o
r' adimpie @atvosa agfecoano] Yodsating idgtder uglespriisarii¢rey apd [psychiatric
s_atﬁs, adginistration 20 tiHE, dosagebforn1 nethod.gf
aTATTHF'S t ISP 2D ACPTEITP e (RS MatC R GRPRI PRI R bYRRqS AR USE, cognition-
COIRAGEMNS an APRRGsH D alseds@Ct Ors. For exanple, the
dosage of the insulin sensitivity enhancer for an
afé] camheeospbentiseldsdribedint the pedsenfi ivwdntion abuldbs@sed to
range of 0,01 to 30.ng/ kg body wej ght referahly 0.05
5 ¢ ShRei RGO IR G T HPBr ot o A O e ase
MHhlGoRASY. Va8 REarkIE rdekhtBl-§ akoR @k f4 Shdthmd icotini
rangeog;?(‘g .’005 t% 10 %ﬂ?ﬁé b%dy 2 Omngﬂ (pr%#g§§ﬁ?§onnc
Oagdhist glhBarmig/akgl roagorAMitg. anddivD A efodniatziry, aBd @durbwopic
1 ng/ kg body weight), The ofher actjve conponent_or
c%%?a&r{éapynﬁ%ﬁfwgle&%m@iﬂw TR oFsullable dhereiies foB gegtent of
CRITL A Qs G i RPnidGe UREHIckd Yol BREn BRBRSLSE WaR kR
by referring to the“respective reconmended clinica
10 dosepouatigebthe poR&E]iTatipn apbrdeidonspaafl, thtrnea edviastigraine, SHTH,
conponents in the pharnmaceutical 30 c osit{on of &Ee‘
pEABBA FeGEYRIIEHO AbPtH EECEBT apHPUeTel SK shanmet Rgekers, Maxi-K
a i . pient, the recipient's age and
bg@§&%%?%ﬁ?§b%§$P%ﬁgﬁglinical status, admi nistration
t j0va7] dosRgeohdotndsietdrivadd of thegnisenishvaitioarpuldrig used io
conbi nati on of active conponents, annng%pther factors.

PRARNCREP et o CavpisnaTd oNBe Spgoss) dHegpggenPiscase. Examples
15 | O¥EREQRd {&%}éégﬁérgi’ﬂs&# L Pidehse REQRE: IQ@EIB??%%WOE GRhout a
conpositions Tncluding, as an active I ngfedient, a

t benap ewlibica| antigaftirastbigiedapolnianeiiing] rilveas), afphe-Dddrenergic

t he conpounds of the invention, alone or in

CHHBEIIATS BIehap idizexaph P ERgwES, serhrasarlisxors, ok flopamine
CRLPAF S SHRRARL O PEFRRRL, CENEPLAADI S htopni

t hetapaithiag gigakiisedisairobophic faber IODNEat ment of the

af orenenti oned di sorders including: anti-obesity

20 agents; anti-diabetic agents, appetite suppressants;
choIesteroI/Iipid-Iomerkﬂgsg@%q; DL-rai si ng agents,

cogni tion enhanci ng agents, agents uUsed to treat

NELY48 [ e g enRrodiipdindsaand Srebthie thveMtidd @atbera@ahiketedriy oral

condi tions, agents used to treat bowel disorders,

afledage firmanrhetdossgedgon for; sashmhiarmagneiisea) cagpprion includes such

T8l 95t RER N Rl oA, LI VST s gh LR
25  PRabERGEH4L &6 AndGAEIPARAbIAPAGa S fdrRe aPI&eiBhs (eé%z,sémg&ﬁaneous,

can be fornulated in conbination, or separately
nintiamepaub.snpraspesetar ved itapagonwhpueaions), diip kdysions, external

toget her or independently with.a physiol ogicall .

dduisren s (¢ ope s E Gion GEPOSTH BeRpatiggs, ointments,

VBN, 4fiuppdditdBe QP ARaRL HHddlaBinhPiufPbaioeids).

i ndependently, the 20 respective formul ati'ons can be

elitdftpor ditesuddspgatiming eeh bsimagufactdiddibaribe per sekpowh keshnique
and adm nistered or can be. adm ni steyred i ndependentl.

30 o onyRRRoTAINgRed PTG PRERITY o eapea s Jeap Bt

t LRSS 4065 BAIMR/sSubj ect. So, such other therapeutic

agent(s) may be admi nistered prior to, sinultaneously

with, or following the adm nistration of the

nmel ani n-concentrating hotinone receptor (MCHR)

ant agoni sts in 25 accordance-wWth the inventi on.

[ 0058] Exanpl es of suitable anti-obesity agents for use
in conmbination with the



conmpounds of the present invention include
nmel anocortin receptor (MC4R) agoni sts, cannabi noid

WO 2wepias6S nodul at ors, growth hornone secr et agoRLIEUS2009/045452
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receptor (GHSR) antagonists, galanin receptor
nodul at ors, orexin antagonists, CCK agonists, G.P-1 30
al@oivist s Toanazhufitdhrer aPos doogk foaygen eslapievie@. gpdattogtesicrose,

NPY1, or NPYF rse gonl st, NPY2 and NPY. rmdul ators,
B IBRFGRI 1 e P EREIRG PR Sr CALGURiCETOONAE st ani ne

SEATALRCHRL Fhet o v (07Dl PEAR

&%ﬁ@ﬂﬁr@ﬁﬁd@ﬁﬁbﬁ%)ﬁO&&ﬁlﬂMﬁdbﬂiﬂj hdrogys opﬂdell&ldsl&[btd), and a
|nh|b|tors adi nopectin receptor nodul atars;

@ﬁeg]rt @, %ma@@%smrg SERrakss Palyegytgne glycol 6000, etc ), fc?r instance,
(%?léggeﬁt%@écﬁ} RO % &?@%Pg(g pgﬁéﬁtg )md A £ ﬁg?ggc%ﬁl osition is

or ot h agoni st's " as
| orhprEssedathdite ﬂMfstsa@} ﬁlélzoﬁ@ﬂasséﬂ, plddydb 135;0315:&419511;}13: f}}é}; se known
5,776,983 5and 5,488,064, a thyroid receptor bet
n@@lwawe@ for raaskimedBe steny i cateris capeliion phatringt rclease. The

AT e 0 5 Y B

i Mr@xﬁmhyl&lmlbsa,spc@ydstﬂ@lbn@ glyé‘éﬂ Le@l&ﬂosé Abdtﬂy phihalate,
serotonin receptor agonists

(@fd@vanﬂm@hyncmwmmla(twa A PRAGHERR A take

B RIS DR s ch e fentTram ne

fore)sxpt I u@ectﬁﬁfstca@bé ﬁﬁnuiﬁ&hﬂfdﬂ?gﬁﬁdlmw the folkvah@p@¥edure. The
rterrnine, picilorex, sibutram ne, dexanphetani ne,

phréive PPNt pheayiqpen arrolistel ved, Bispersizd Aeemulsified in an

TOREEH AR CuRRR e B OB R R Keingese or
(Bﬁ&%ﬂfz‘eﬂ@d}é (e. g,BDMge{abreahnsm bi ¥k 418 tsésatﬂeanh k6ttdraeddadi), corn
| eptin and leptin receptor nodul ators,

16i¢.a0tm ab prepiyking ghyeele ﬁxtg@ther Witk raﬁésmgs@ﬂti §€s Trvege §P (Atlas Powder,

(st gy ickre kR PRphrphe i%@aﬂ%ﬁ%gﬁg Sehb o fagpotos.
'%dyﬂ?n% d 34314 fe@éﬂvatﬁvl&(‘g éa A dr&@bgm{eoﬂ,{bwﬁp
20 (Sank

mﬁ% (Bayer) 5006/ 060
2 bmgmte( benzyl a@@fmé)chlm@nz@@ﬁ/ mlwwlzs 5tc()/s@9 18()tsvaq@mg agent

Yoot SRS By 00T iRl Vet S (ALP &R other

aﬁﬁdm@sa@ﬁiésﬁecﬁg%mu%ﬂfz@f (48 Ssokifin® QIRVRARL kQRuab&ateh@c ), a
conpounds of the present imvention include: insulin

sgebiitadegudsmen stmsudlbumiog rsiopihieg agenifeigeheneatkonium chloride,

Bt bra S ERs B ot ot aodiiFR5n S SeRuAE
agRBbPt S £ HGNeAS I oRZREM] 4HBLANESoan REARARRAGPR} ?Joéessmg

(such as fibric acid derivatives), PPAR 8 antagoni’'s
otheagbm @t@onm compoyerduiato agﬂnﬁ setnsx solil-oD 1igeB-composition.

hi bitors, eptidyl {()?ep%) dase ry DPA{r) I nhi bi ors
| B Mg ‘%‘é&é i CRRHpSton) 95 JISFBes IS Ve CPREPR
Ser gﬁor%eﬁﬁ' QiteP sc‘thb{.f‘ﬁtlelbqhuggdrqg\ﬁﬁgwufhl % Bin®Rd (e.g., lactose

ozl n, ycogen phosphoryl ase 1 nhibitors, and/ or
nmghmtoimtﬁels mmsocwmtdlhmsceiﬂn}md: isngrosd efcoy a ghclmaglo(ra-gl inkgiral
peptide-1 (GP-1), GLPJ. aqomst SIRT 30 activators
(PuBYEFREIPY Jeriyaly sy 2csy Tl RIS HE-bisfraTe BrOGESPH mio powders.

UYhO ﬁhl'ﬁﬁ 08918§£H9ﬁ 85 Bal il Qubstantzally the same manner as the

injections mentioned above. The semi-solid composition is preferably provided in a

219 .



WO 2009/ 146365PCT/ US2009/ 045452 [ 0060] The anti di abetic
agent may be an oral anti hyperglycem c agent

Wpewpsahl y a bi guani de such as netform n or pPENTSNN/OHS452
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or salts thereof, preferably netformn HCl. Were the
antidiabetic agent is a biguanide, the conpounds of
t nelrprsag ent gehivemtor on oxmmbnttfemnﬁh@y edmppsionsangheptionally

b 2 2 HRDE s Cofarai b RYCTIGHE BSOS s 1
ﬁy@%‘l@n@a&d sB@Qﬁﬂgﬁ&l&nEﬂcq' AREL hesRERRL (IBY pAHy@Rxybenzoic

preferably bé a sul fonyl uUred such as gl yburtde (al so
kavodwesters, c@ﬂorbbtﬂ@lhcé;he@ez)lkorghmmbmded@c 0.cinsmigatle aiditives.

U Pat ent No. 4, 37 Zi de, iclazide or
ls3s o(éﬁ rsionet sroegaeeBury bfpioseeds G Sikeponent o
%Hrh pen t4 GREG of Bﬁs &ﬁié itRnl wﬁ@th&xhs%hd semi- solﬁd or liquid.

ent c nne beta’. 10 cells, w't
g’rlydamieaglaoxaﬁﬂ_segﬂhamambdeisdzrbmngldps, é«ﬁzenxtmmt;e hsghmrtfatmyagcldbe

FEPHEOY e oo B o ARt LG Ry e b B A Chen futy
%ég&o% §? Kifprlo Wﬁ%xgig Ng)gg? ], %@%{tﬁ?é l@ﬂé gég? Cée@aﬁﬁéjoﬂ rboybean

‘ent” No. 4 I5cl osed
bes coRat-esdd dip etclb, 3! QIﬁéﬁfhtermhhub]e bmymbmdesj rﬁmmnsarmeed

th t | .d
DR SeroRasRt ot G odont ANt oY ”ﬁaﬁeaefor
CHRRLE b SRR 00100 el OGRS e chers
i@sulin sensitizers (which has an insulin senS|t|V|ty

effect in NIDDM patients) such as rosiglitazone (SKB),
pi oglitazone (Takeda), M tsubishi's MCC 555 (disclosed

in US Patent No. 5,594, @xo- el [ conme’ s

G- 262570, englitazone (cpé@??z@ 20Pfi zer) or

deoogh) t azorelotdge-BtAharidentital compodilidmaihe present invention
(MT/38d), JTT-501 (i PNT/ P&U& L- 895645 ( Merck),

RO2Y b9 g@rgg&ﬁﬂy@!@@pm&emma@g rqrop to {he ngﬁecoglgnended for the
Y
'\4' o%(f%%tvé g%ﬁ%r&gt}%g%%]tsrﬂ{degaﬁrb% %El% L8 %#@thﬁﬁél&%@c&?ﬁg to the

l ﬂ%@ﬁk&it aRe FRIpiIIR’ TP bﬁx}lﬁéﬁww&lghtacﬁ%ﬂehﬁcﬂ@aitusa gdxningdtration
such as MK-767/ KRP-297 (Merck/ Kyorin; as described in

28 davage Rrmemethipd of adRingstrappRgng comiigtier Phiye active

8 2
As?'ﬁ}go%eﬁeégg?ga&hggfééﬁ(sb(%gg;&anﬂﬁg thgéé %é ?isf%? 1lllstu§ﬁ Unsitivity
LérHaglcdresr an #4181t 185 Be dd6c3ed ﬂ”@l‘ﬂ&h& clinfed] agdl idb@z@ange 670.0h® 30
conpounds described in U S. Patent No. 6,414, 002.
[ wéeg]bndé vce@gbpémm&éabéx 0.0A& bY é@émquamghtowomeﬂ@@bly 0.05to

O RHRE Sl AT o7 Bkt Pl b RGBS OB RETD e boay
exeigpl @rébradly dnwpai I(P:hgﬁ ibedAgRht, Wastk GrdferaBly HMGoGofg/kg

reduct ase i nhi bitor mhlc i ncl udes, but is not
| bedyt weighid, Theotst ativh cemponeal ax @mnmf@ émﬂ@g gifferent modes of
di scl ased i.n U. Dat ent . 3,983,140 a
TR T aptaBinafiah S8 e Red D ad dmasf KR! W gfearing to
Pﬁfe%@é edve ecdntheRRA cliffcalVARE adgBs.and rel at ed
onpo unds such as disclosed in S. Patent No.
4 [®46] 22 7T hegiropcaommtaftheandive eblap@tbn@dnﬁkm}pimma@utical

disclosed in U S. Pate
compos‘?t?on otnthe present mventtlon can be appropriately selected according to the

recipient, the recipient’s age and body weight, current clinical status, administration

“20 -



5 Nos. 4,448,784 and 4, 450, 171. O her HVG CoA
reductase inhibitors which nay be enpl oyed herein

WO oP/aed¢s but are not limted to, fluvastati n, PCT/US2009/045452
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disclosed in U S. Patent No. 5,354,772, cerivastatin

disclosed in U S. Patent Nos. 5,006,530 and 5,177, 080,

atirae xSt @t form dnstbbd sLatinkinistai®on, Rad embbiNagon & B8t 898ponents,

5,273, 9 5,.5,385,929 and 5,686,104, pitavastatin

(Hpget @5%%9@‘5 ni svastatin (NK-104) or itavastatin),

10di sclosed in U S. Patent No. 5,011, 930,

Shi onogi - Astra/ Zeneca rosuvastatin (visastatin

(ZD- 4522)) di sclRiﬁWACE]J”HCFHaC@MBN@ATE}I%O 440, and

rel ated statin conpounds cIo ed in U S%¥gﬁtent No.

5{0%@! 675 he pusenidn DR RS GIes GE L SABF BRArBAesical
dﬁéﬁ’o@&lo\ﬁ@?n nﬁj% 3¢ Eﬁé([qgie i H!hé‘lt gfc teut%%tﬂ 2£8dReBh0unt of

ne anal ogs of neval ono ctone rlvatlves as

datéédsosmjoﬂ the R@tpapyl Lt Ixmnﬂﬁl BE86/0D 3 88ynbination with a

6- [ 2- (subst.i t ut ed- p¥rrol -aIkyI%& ran- 2-ones, and

d@%Wé‘Equ\Vé%l cpHsy ghgilugat cﬂ@’@lﬂ §O3BRO 0 REgRenfg vention can

%@?sgd%? Qe 1§ec%ftlb§1 2\01?%1&1% shiat? %ﬁﬁgggutﬁé%a%%gts useful in the
anedi erlvatlve) acet

[ maﬂmmj of tmﬁbmnabnemhhmrdﬂ@ htﬂ:@ldi)n{g aas-otlesiylagemsl dnn-diabetic
PCT application WD 86/.07054,

3REeAFHERpLILE. aﬁlyaqe@%@ytsp%%%ﬁ?éﬂﬁa%ﬁwrwwwO%ng}ﬂngégems

a

e e e T
agedl ir&plronedcdnditions opean uRal e ntcatippldl d&brda;rs Blati-inflammatory
0221025, napht hyl anal ogs of nevalonolactone as
d@g:@ts@g@ﬁamﬁetw agentp@pgﬁ%pxﬁésan@, @gg 1Wenswe agents; cardiac

0 .0 uch as disclosed in U S Patent
h%&8%¥%§9$€@£@' %P%%n ogs of nevinolin (lovastatin)
apo87pcl o8Rhhfindodipeasmiaitils ofip! frehi @Relidn can be

0142146A2, and qui noline and pyridine derivatives
dfw@g@n,egm@rgﬁoggpg@@mteimg migingghe respeching active components

Ry B R LRI BB ERIR DBy priven
us@d&e BRhdht t€ Whee HRSetvd forfgdnirQ 5&3%mﬂ;ﬁ%5ﬂadpendenﬂy, the

squalene synthetase inhibitors suitable for use herei
| W@p@@@e fogtnulagioas cans extemparagopyly admixed using a diluent or the like

B DSHENRS L  o5 E 0
Cosurestly il Qmége}é(( $:998% the §dzhled$db@ct SORIsaE0bBler therapeutic

(phosphlnyl ) phosphonates as well as ot her known
segeat(elmag ymch@mmed Pridti thi $igpBanepuly ssidnpl Bllowing the

craRrRTapp B e B Eolee e b impfre e G1CAR) fgonise in
(&&%ﬁ%mcégﬁﬁ@khﬁvéﬁgmtlon ot her squal ene synt het ase
inhibitors suitable for use herein include the

t B1058hoi &vpyWMspW%@iﬂ@@@ tosgantsohpr @ inzotination with the
Mont el

(‘i@‘?%uln ﬁEt}’Fa?ﬁ%g’% 1“6‘?“{1‘1‘?6%‘?5‘1%%%@51 %‘?"8&1‘1&""8‘??20 &484}3) agonists,
pE&ﬁ%ﬁbﬁ%c@YJxQM&@t ﬁo&rﬁﬁ%r}??}le @é@étg%sgua%cepmr (GHSR)
di scl osed by Corey et al

9&1tamﬂsts,@mn(m@m)qr lmmwmswbmm@s@gomatse@CKagomsédGLP 1

McCl ar

(L ah OByt bprislrspsH neptig &Iogbr NP antigonist

PE.?Z’ ang'l\?"ls‘?ri %Hhﬁfbrs RepicotrMad Tel%{g fact@[“ h¥onidel, @lﬁtamme

stract, Table of Contents,
16046ptdB3 4B3Bﬂapdt8ammma ny2 (nhﬂn@rﬂ, %A)R ngmm #lcQulaérrs, PPAR delta
hypol i pi dem ¢ agents suitable for use herein include,
but are not limted to, fibri&lacid derivatives, such
as fenofibrate, genfibrozil, clofibrate, bezafibrate,
ciprofibrate, clinofibrate and the |ike, probucol, and
rel ated conmpounds as disclosed in U S. Patent No.
3,674,836, probucol and genfibrozil being preferred,
bile




15 acid sequestrants such as chol estyram ne,
col esti pol and DEAE- Sephadex (SECHOLEX(r), Poli cexi de)

wWarIgkebest agel (Sankyo/ Geltex), as well as PCT/US2009/045452
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LI POSTABI L(r) (Rhone-Poul enc), EISAI(r) E-5050 (an
N-substituted ethanol am ne derivative), imanixil
(iR 40R) acetr@tCabhyadbatylast ACKH ifhifbitgrs, 11-B-HSD-1 inhibitors,

RN GORRDT A AT BLS e TaRB b s s ATRSZT 20
&%ﬁ%@%@ﬁ%@gﬁe f h¥@sls \(ﬁﬁercleE‘tl £ FTRYT) 683 P%é gto‘P Bhkr known beta 3

American Cyanamd CL-2 2 and
ClgoRB8; dsdfisc{aled irbS1S. PateaidNe: 65461694,\/.‘&177&;@@), D, 481 284 RV,983

acl tgﬁfs(%ﬁc | g%l}yrggé%eg%; ggtg%c}cd%l?ar‘gér ne%r% %ltﬂj’froid receptor ligand as
R r

Byl 5 g e iy v
P@ay¢Blion |al jfas it anvhoss mhstahbroﬂid@)sz &hbzsinoy) eresonin

such as 25 disclosed in U 027,009, and
oqeﬁ@tow@mt%@f&n@‘éﬁo%ééﬁaéw&rum%ﬂm%@wg(éﬁ%@ monoamine
The

D e R P
aﬂlﬁ\"df(l&in)lﬁe fluctetias, wiraatias, e;druamne [Rhiigshentermive, Eiufmre;e;
24:9-15 (1999) (AvaS| m be Ni col osi et al "The ACAT
| HPAtesiRg, PiaEpIore Hhuiramipes @WEetﬁlﬁ“’cehBhW“&F@vent i on
@% &@%&}%ﬁ&' n%e? r elj}dgzlasglg gﬁ %ern?saéﬁ Effb)pirgmate (Johnson &
15hndon),/AN8S (élh%%m@mpﬁﬁlﬁdtor)&xomu (Regeneron), BDNF

phar macol ogi cal profile of FCE 27677: a novel ACAT
i (rpipidegyedmaurotppbisiecRyplspiinpablepEn seeptor mpdpelirat¥d

bcyanna Ig()ld- o}%@%&ﬁé&%@8’5é%fsﬁsﬁieﬁ{}iﬂqn@ggﬁxs&eQﬁh'ag SR-141716

secre I on

C@’aﬂbﬁy@%\f—@llﬂ SdRew) and @@]@T ilrﬁnb'ifbrz( &8 8} thoSetiédarib&d in WO
et al. '"RP 73163: a bioavali
2RO0H BT Ayl ) isBR&Rye qa}n\HQZQé’pé/Oﬂaéﬂﬂﬁ (AN (Bixess WO

oy 155 (471358t v AT B0 A BOR 8o
Mechanpa AT ob&dco Hr@edikp blEWIE 20080 7ATHD Am)e(mgelngrapam c
Activities in Experimental Aninmals", |Inflammation:

Medhage@r s and Pat hways, CRC Press, I nc. publ .

gw{%giow CEng{ﬁp(ljﬁs ol?sul%é}_\ nt1~ﬁ§‘ge c'a Qﬁs f%rt B 31‘? ngl‘;llgzgc?c)n with the

apdrhp RS bOSE eseit 1ﬁv@ﬁ@ﬁﬁ@1udeaiﬁ§ulln%ﬁeta@g&m or insulin
1(3) 204-225 (1994); Stout et al. I nhi brtors of

as,a]llsﬁm whish e;weméudedola@mdqsr %ﬁf@nﬂrtﬁg@, gincovidasg gihitgtors,

A P RS i e TIAER o Sbugils Ay aratpigoncs P
Id Al %eﬁlﬁft)/zlmcf@é%xvﬁp%s? HNOb aAGYb1;ERBE E%j’n‘?sstse PPAR o/y

opnent of a’'series of substi

thﬁil a@gﬁgstﬁrl 18 Iﬁ—hHSlﬂihe Iik)&hb:llyarh atheaptiv) peptléetsb)fﬂ(m?é}amhvmm)ks
enhance ochol estero en1q aCtIV tntra
ng@@@@, vighglinigpandigigghipting .SG\% 2@% %(t% %qiwing

Pﬁ%&%ﬁgﬂhﬁﬁ%ﬁﬁ’%@o%&0%?1@“@%580%@%%@%99%&%% inides,

hypetli pé el aagenglucaponikeqeptids- & gULRLYr GDP-1LaBbnist, SIRT
receptor activity such_as NMD-700 (Taisho

thérVﬁﬁ%%ﬁeﬁV@mtroa@nd'LOtf aFIZntB @hﬂ@@& garofegy fyresing Rhosphpgase-1B
hﬁﬁﬂ%(fjden]c agent may be a chol esterol absorption

i Ant or preferably Schering-Pl ough's SCH4846I
(ezetimbe) as well as those disclosed in

At heroscl erosi s, 20115:45-63 (1995) and J. Med. Chem,
41: 973 (1998). [0070] The ot heE2tipid agent or

l'i pi d-nodul ati ng agent may be a chol esteryl transfer
protein inhibitor (CETP) such as Pfizer's CP-529, 414
as well as those disclosed in WX 0038722 and in EP
818448 (Bayer) and EP 992496, and Pharnacia' s SC- 744
and SC-795 _as wel | as CETi -1 and JTT-705. 25[0071] The

oy



[0072] The other |ipid agent also includes a
phyt oest rogen conpound such as 30 disclosed in WO

wW@0306665 | ncl udi ng i sol ated soy bean protei n, PEHYS2009/045452
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protein concentrate or soy flour as well as an
i sof | avone such as genistein, daidzein, glyeitein or
elgaos] o rT hp hytidish@icagsnt 1Wmca&idnt1hypm‘@gmib epoit pﬁerably a

d| sclo n WO 00/ 0152 bet ol est er
i a*ﬁ RieBPHRR oF Bgﬂlfﬁ’éfm&% &t P?stg‘?fe? P@% %&K PRt 2tmin

aﬁCH%&Q RGO ldRbe %ﬁﬁﬁs%%r@ﬁn%&h@ QB8R Sndsdf E}Peﬁﬁesent

a- agoni st and/ or an R agonist; an LDL catabolism

pzmmﬁntoamrlﬁdmfenqﬂoﬂldsn b owight ratioER blH@RRIE 2yithan the range from about

sodi um prot on_exc nhibhito |sclosed in
E0h 56 pbaient T PR BTo O bAO 5o SHt er of da
%!%8@%23%%5@%%@%%6%%23% e B ol g such as
bgly/burider(alse krowa a< glitienclaadded, glandpiddpldéschisedm Iﬂ& Pataht No.

as disclosed in WO 94/ 15592 as wel | as \ﬁgt am n, C
ahI &Y FheodBuyide-dliskzidgon chigmrppanide.qihe kaewg sulfony {eas or

f
5Ll LA B
agsiey with @iyburide &idt girp;m&ﬂbérh@@faﬁteﬂywhjchm)ﬂ tehidbiitistered in the

10 or a lanosterol denethyl ase inhihbitor as discl os%
| FRMATIN FABTAY OT2h APPER cs’mégglil%%r@ %%hdlabﬁfé%%g%may also be a

YR Tog SSEsab PRUEL A%,3 SRR Bidies o

f giglrslaaBt®sedindpBi PgaltiNg. d 639;465),aﬂuﬂﬁmaﬁbﬂ®dm1m$tered in the
neutral sphi ngorryel enase (N- SMase) or fragment
t HEREYTin appRarae PEY dpsASB P HISdeni ¢ agents are
t at
( gﬁ 'Ilh% COJ’II%%QI’?&S%‘IF ﬂ‘gil' %I’éé@%?lgfé%&/d&lg? a}?ﬁ@ élﬂ@%g&{ 1lnr2:t)mb1nat10n

tatin avast a
e&ah lamEeR é}&gd&ﬁét'su@lﬁasrﬁ Pz0li@netiShe Gaodrgisdiageic. agent or other
[ 0073] The conpounds of the present invention nay
muloyamsntmer@ Gwhich &e$ aningilithseapitivith gfieat i NEPLYL B@@ﬂtsé such as

T BRSSO B EHEERE TR er ey s S fisctSin s,
I mft@ﬁttw&rs 59&@1@9 1RRS- W@ﬁbﬁe%m@s@imB@glﬁazoﬁat@mmz
channel bl ockers (L-type and/or T-ty

dPﬁmrhmedelvezcanp 4aP1863 20 Mffzed |1q@ghf@zorwrﬂl\ﬁa‘/ J%Lfr)s? TangP1

TURRIRRE oo S Blerd kG flron, (I WE) 3634 o

hydi R /NNP“%& Riaz44dQy aRaRslah) W%Iﬁi‘ds@nazone and pioglitazone.

nmet hyl ch ot hi azide, trichioronethiazid
pIogshi az’ll“het@ompemctsmfa}za presenéinvextitonringy beédployed with a

bRERA ciel sacs e Tl R B A Ko 4t %gﬁ@;)ed i
22?10%&%% t S f‘kgﬁ r@'?zd?&r‘i JSMét?bgzgz; B0 @9‘(1 2003)), AZ-

hopri osin enal apri ceranopri

CMZaétéaaghtlazardﬁmemhe,camIﬂesxmbeﬁ in QjtingaRrdtlal., J’ depigRek.,
ril r ecept or antagonists (e.

|6% 451 h863) 629%%)&@%& 175 of the AYMPEIRdS éewg@fii in U.S. Patent No.
ag%nggmsts (e.g., sitaxsentan, atrsentan and

compounds di scl osed in US. Patent Nos. 5,612,359 and
6[0063] 263)he ull Althe piateag ivestion Bagbe emplpedimdsdmbination
di scl osed in 00/ 01389), neutral endopepti dase (NEP)

| wwh@ntléwerhm@mwn@a@@g@ms bt tenak At paFleQsid- ample

PPl B T ey 10 8RR eIk 08 rEFERRER AL hhichfetudes,
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[0074] MCHR1 ant agoni sts coul d be useful in treating
ot her di seases associated with obesity, including

W@ Lepidbsor ders. Therefore, the conpounds desRCT/HE09/0u5452

accordance with the present invention could be used in

conmbi nation with therapeutics for treating sleep

dirg os nkarlsnzteﬁxanpb@stauh asdirdatbd ecripramdp iedisflosed in U.S. Patent
5 di.so rs,for

| :;ere g@ﬁfg}ﬁ%a%tﬁgf By &ﬂ{y ge?@f:d {:ﬂgp%\%@g ig%flisciosed in U.S.
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| PMENINGS R, I3 ThY d;?ra%ta%‘h%ﬂﬂ @el@t@@ L &S Pour® kALOR disclosed in U.S.
receptor antagonists, M B agoni sts, GABA receptor

neaterta o ﬁ5346mmﬁszmsaseptmdumkatﬂdammpsun¢ﬂ astizaciased B (3 atent

St e i & @hd 1 { SRR G o fhy Prich may be

&9%162 cpﬁeraﬁ%hdl&{eata&t SLRSHBNES BPYS@sRFin lcﬂs@&s@a% UME Patent

ers. Therefore, conbination of cannhabi noid
riSoehs ™, 7y dediasiatis dwctohecbgdﬁﬂsPMsmd\?cbso 51006480 and 5,177,080,

oPavaIE ABCBIA BALS Tt AR oo et ari oS L APHE arlf
Sgl}gg? gﬁ@déﬁtﬁﬁstaﬁﬁgﬁm&s‘%ﬁ' S&{ky@ g8ALBsHEEINKD Dt45 Slaﬁavastatm),

abuse dictrve disorders are: selective
séiscdbgediin Ur.8.uptak &lo. /)8 b,QB@,r@ncér&@RA)stra/ﬁamdmadmmeastatm

bupr enar phi ne, nico upr 076
g Lo e OElnea by e 700 S el onHli atin
I mnth
ot e e R S S .
ambmlamblac&m)e Ggentiesas da;nlos@tbmr[éssmem NcE)éaﬁiﬁlééﬁ mfiene
suitable antj - anX|et¥eagents for_ us onblnatl

WRAO S5 198 MEyAlOBRIARE 1S &%@Vﬁ%ﬁéé&ﬂ%?ﬁ%%@f GRPLGREPY
a?@?gggg?éﬁ?'(ggﬁm&?edgp geléﬂgglggbp)lr% %gogxg%gﬁrﬁ ER4ERR Bhereof as
elilﬂsdb&ﬂ&ﬁ&f 8., Pd&&ita&)epﬁm’ﬁﬁd mﬂzem}ﬁﬁSSI-(HMsAbmmem or

agoni st s buspi r.one, erS|noxan i rone and

i prsged maclg awaé%?)télela?ﬁoaﬁtﬁw@%@ er?gla 8% Pomeyapglactone
|

o0 9L Pt RO st L LARLE S bRy e

colmpebnds acll deteativeeseditclbdenFreanh Parehiide 2,596, 393 2,3-

nor epi nephri ne reuptake 25inhibitors (tertiary

sér@@bﬁ&artw Brfdle ferngpe thierhene deredivpyes &Wéﬁﬁi ﬁuropean Patent
ggﬁ&tlﬁ%n N?)hb fo%s ﬁ&gﬁl@ﬂé o RS LA ract gkyxsoaaemaa inUS.
xXetl ne an sertr noam ne OoxXl e

i P&tbﬂiﬂ N@ras68eMB3P sotaliyidsapphthakass sich phéibebsidrie U.S. Patent No.
tranél %pron1nc sel egil I ne %ﬁ reversible inhibitors_of
nbHABLAS heketnanalogs of mmn@ Jin (lesestasing as disyloseidp dugtpean Bafgnt

ng@ﬁﬁ g’ﬁ Hloe??‘l%l%?jg&t or%% %UPI!IHAEIF gﬁ& ggx(uﬁhlgé%t%vanves disc inUS.

r eEeRN6s. 3508200 k64 56088 Qhah%Mﬁﬂmt plesphidic acid compounds useful
ant agoni sts, and at plcal ant i depressants (bupropion,

| intinhibifingiéMar e reductasa setRbireion Hep hareip reedipdgsed W@B
29202{ é26365PCT/ US2009/ 045452 [00781The conbi nation of

ﬁ ntional antipsychotic drug wwth a MCHR
aff0BEPNI StheGAWAIShAdYBMBRE AMRcSY FRkBIN fHe6hd Hete@incMude it are
treatment of psychosis or mania. Further, such a
c ootdimistd Tonaip&luﬂdloenﬁbﬂﬂmaﬁ&ph@l@ym Orf. Paguiclip.dny 12,396, those

aﬁas%‘lagﬁﬂ%‘wo%?e”ee ot e S TP AT broMsh thetpcing ggprenoia

r gg%%;ﬁﬁ%&ﬁﬁggﬁgy%n%g hPRY BObiner KR {RahE SRMiase

ng In probability of devel oping the
not or dysfunction typical of chronic antipsychotic

treat ment.
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[ 0079] Exanpl es of suitable antipsychotic agents for
use in conbination with the conpounds of the present

WO popemaa3eh i ncl ude t he phenot hi azi ne (chl or pr oPGRzZUSREN9/045452
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10 nmesoridazine, thioridazine, acetophenazine,

fl uphenazi ne, perphenazine and trifl uoperazine),
t imhdmm; Firresarfiplel aﬁrcbsfdomimehieg RateinoNhi %8RbY21 and 4,924,024 and

i G 8710 ity B RehaheY (R Ba dol ).

{G@B@Pyl l?ﬁ' 'ét&!hﬁbﬂi’ it is PRl SHRBEESR) inBibstobsNARAIIB €or use herein

(moli'ndol one) classes of antipsychotic agents. O her
aimcluds momenoﬂwﬂpéowmhs gotlentd byt Ortizeteddentellanoy 8 efel., J.

| Rodnchan, TRRGRY ST i SRR oot e S BFT brsrgalene

i[ ﬁ%@ﬁ%ﬂg{gﬂa& e h- PP Bihald s GRRIRREES Coey b 81 DY 852 8hem. Soc.,

n wth cohventional anti psychotl c drugs coul d
aP& 02 PIr- bR43de 9&), pluﬂsaiwgkﬂ:hb&péoaﬁaﬂepm@ﬁ)emdm R.M& et al., J.

treat pent  of c, d orders scC
B Eh Dy S P G LT &1 AR SRy B Capson, T.L., PhD,
S&Qé&ﬁﬁ&ﬁ %Eg? S XS] SuhiichideABarRN Q'ag}e of Contents, pp. 1|6 17,

di sorgani ze catatoni’c, undifierentiated and resr dua
séMZo@ﬁErﬁummesgl@]mepBS'é)m form di sor der
schi zoaffetgt ive disorder, delu | opal sor der

pEWERbt | OBFEPadPIdgHEF 48811 R ?mﬁ}acfludeb bhfare not
S Hrﬁl‘ft'e& %%bn@é@%@ﬁ%’ﬁﬂfeﬁ%bﬁ 20keSo {epg&ﬁﬁ%kﬂ" A idSe,

ination wt 'e conmpoun t he present
| harfibiatd) cipaefitrate, ¢lhefibnitd mﬁytbh hkda cmol‘n:enl, andedataboymspounds as

?gﬁ;@% 1%,123,(]?392%8{1“{9? %%g%sgi}ggb@ﬂragon X Sp@ being preferred, bile
ag&éggc{ﬁ'e&h%tsaéﬁ@h Q{g&gé@@%ﬂ801&%@8%&%8&?3%@?&&&3 or

ti agoni st's anzepi ari'pl praz

r(%ﬁ@dﬁi}(@ Pbliw}aﬁé)dnﬂel)ole%ﬁgﬂ-mﬁk@Gﬁm?Wﬂm 30
As summari zed i n Schene conpou

oF BN A PR Hose Toslsmeb SR AT By O e Nnbsiigted hanolamine

F

g%%%lrt%g% illﬁ“dlﬁﬁ(fi g%ég%& & I #uﬁ#?iﬁgtgtﬁmﬁ]g)g 13?1% dtgﬁ}g.?hos-

f phcb'i’sllcﬁol&d (SP@I;I R@blgﬁ;ﬁrﬁnec)@ﬁ)dexmqwm &w@hu)asxj inotnoto AJ-
Et OH or preferably nmplten phenol to generate the

Cgmj@@ﬁlgge 6$n\taﬁ§ebfr@§grﬁpidp AVwRiteEe), Sandoz 58-035, Amerlcan
Cyanamid CL-277,082 and CL-283,546 (disubstituted urea derivatives), nicotinic acid

(niacin), acipimox, acifran, neomycin, p-aminosalicylic acid, aspirin,
poly(diallylmethylamine) derivatives such as disclosed in U.S. Patent No. 4,759,923,
quaternary amine poly(diallyldimethylammonium chloride) and ionenes such as
disclosed in U.S. Patent No. 4,027,009, and other known serum cholesterol lowering
agents.

[0068] The other hypolipidemic agent may be an ACAT inhibitor (which also has
anti-atherosclerosis activity) such as disclosed in, Drugs of the Future, 24:9-15 (1999)
(Avasimibe); Nicolosi et al., “The ACAT inhibitor, C1-1011 is effective in the
prevention and regression of aortic fatty streak area in hamsters”, Atherosclerosis
(Shannon, Irel.), 137(1):77-85 (1998); Ghiselli, G., “The pharmacological profile of
FCE 27677 anovel ACAT inhibitor with potent hypolipidemic activity mediated by
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8 0 0-al kyl OH 0-al kyl 5b 0 Hal 54
[ 0082] Conmpounds of fornula 2 can be prepared as

waolzwen4dded i n WD2003/ 033476, i ncorporated her ePCiI/H5§2009/045452
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reference in its entirety, by heating conpounds of
formula 4 with di nethylformam de di nethyl acetal.
[ may@mwmn ofi thefhepaipssaretisn of ApoB hifl-ecomainigg lipoprotein”,

ePalatly L deEnld 1RO DS O FBEY T rbUaA BRI s of
fR6RELIE o Suﬁ?nyﬂ’ Bﬁ@@ﬁﬁﬁnf&zcﬂ@ﬁ@"ﬁ ﬁlﬁllﬂﬂ‘or’n IBidPg. Med. Chem.

aromatics of forrula 5a or 5b either by catalytlc
hgxdr oA @ndT-50 01 196);Kranses Bt Rl ey sk, Ghapter s “REIAT Infnilkitors:

2 %mqt’g@ b o Fdriensc HoDsh e RRUE Srigues n
s ‘Anb th%hﬁafﬁ}ﬂalfz&{ WRlreR-Rind BafnkyS Icqat ptss, Inc.,
and t

dotted |lines and R2 are
npxlblp Reffelt Jr..daR. bealp b@ompe &73&99&@&9&}36&161(0\11@&&“ FAOAT

CUBIPIGS R LS RRBIY o0 drirk P i A0 20 225
(ﬁBgf@, stk el B, O Al 6ica%y1—t8}§.c}ml%§te¥b¥ O-acyl transferase (ACAT) as
hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with lipid-
regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N'-[(i—phenylcyclopentyi)—
methyl]ureas with enhanced hypocholesterolemic activity”, Chemtracts: Org. Chem.,
8(6):359-362 (1995), or TS-962 (Taisho Pharmaceutical Co. Ltd}, as well as F-1394,
CS-505, F-12511, HL-004, K-10085 and YIC-C8-434.
[0069] The hypolipidemic agent may be an upregulator of LDL receptor activity
such as MD-700 (Taisho Pharmaceutical Co. Ltd) and L'Y295427 (Eli Lilly). The
hypolipidemic agent may be a cholesterol absorption inhibitor preferably Schering-
Plough’s SCH48461 (ezetimibe) as well as those disclosed in Atherosclerosis,
115:45-63 (1995) and J. Med. Chem., 41:973 (1998).
[0070] The other lipid agent or lipid-modulating agent may be a cholesteryl
transfer protein inhibitor (CETP) such as Pfizer’s CP-529,414 as well as those
disclosed in WO/0038722 and in EP 818448 (Bayer) and EP 992496, and
Pharmacia’s SC-744 and SC-795, as well as CETi-1 and JTT-705.
[0071] The hypolipidemic agent may be an ileal Nat/bile acid cotransporter
inhibitor such as disclosed in Drugs of the Future, 24:425-430 (1999). The ATP
citrate lyase inhibitor which may be employed in the combination of the invention
may include, for example, those disclosed in U.S. Patent No. 5,447,954,
[0072] The other lipid agent also includes a phytoestrogen compound such as
disclosed in WO 00/30665 including isolated soy bean protein, soy protein
concentrate or soy flour as well as an isoflavone such as genistein, daidzein, glycitein

or equol, or phytosterols, phytostanol or tocotrienol as disclosed in WO 00/015201; a
-9 -



m crobi al conversion of ketone 8 to produce al cohol
5b, for exanple, enploying Candi da sanorensis SC 16117

W@ 2000C63%S #56511) . 5[ 0086] Al ternati vel y, reducRGCUEHS2909/045452
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compounds of fornmula 5a or 5b with SnCl2 in a sol vent
such Et0Ac can be enpl oyed to generate anilines of
f ataridcmn8chdl GG87] dberrptiom ddilofor ferbras|dischised frok P @id T4 RLHDL

| d bot he dotted, |l d R2
L RISEEar Sehat L SEH DG Ak asRal g By SR AR an
fﬁﬁﬂ]cﬁ ﬁr%nmter Q&M @iscﬁo#ﬁ 11?5?%@§§f‘f2 Alsodiliny Iﬁﬁdnon

and re uctlo sequence entailing 10 al kylation o
wchareye ialppit@puchbediadikyddan ID’Bgl%@éﬁlﬂ sudDlascaptor 1nducer ora

i A e L
%ﬁl &lgggﬁ ?gyasrb%%ggagé)tgﬂe %cohng aglﬁgggt&@gp%@yomgl 2s

ction can bé achieve I ac

C@iBelbiddan W e Ir) 16¥H D es acll ea¥anhisUahd as aMitBnidtybteina agent such
sol vent such as EtOH fol | owed bi%r esol ution or

aawt felinatifefojatendéamia it dlitawsn Bohand VoamihpseRiifg andisclosed
Z%{ﬁeﬁé”ﬁ% & 609 {:ﬂoei%: térgﬁgo%gltﬂt@x drﬁ%) Q’yérpﬁf\/?fx %%dé%ﬁﬁﬁse inhibitor,

Howh ose S he ar

[ &%ﬁhéﬁtéx@! bt NdyﬂilSBé 6RO ASscfsed By WO 97/38701F @PPWR & Rgonist
Rl is absent and the substituted carbocycle connot ed

bipr trisetingolysbpidemie or aﬁf@romze@iﬁﬂmasleme@t pindggrmrotegiah(SBEBP-1)

LGS BRI Y B o .

f adumal @pk&lgohg@mhéemsmye)mr GhomBVIah&tol Braterat B—&?@ﬁpldermc
ranging from 100 - 180 Cin a solvent such as

MegBRIsHRO Prebitatinn lavgstetim fsinvasttin\eipveebatin, dlttmtafér, ptthéastatm

he react r Ses., es of
ff)QrSPPCﬁS%U@ adﬁaezg W%gfésggea}r%rn&cg? él[‘rﬁflg%{vdgEfg%g% or readily
p ed 1 MakKBO¥WAploQed MASMbI
(?Plg};d |]Eﬁ?E§%a?I?iSMfg%%g%&j%ﬁmgﬂghdl %a%e unléle?z,t ood nation

t wa:h aphiblypertembsiye pgrngnt Examesofisadablel erfchiire@nsise agants far use

terns of speci,fic enbodi s set

sﬁb‘ﬁ’%‘&?‘ eﬁP%’PB‘F&gg’ﬁ 1?&*’%%?“@&9’”3%0“ 1P‘ﬂﬁé?a‘?%? pdggnergic
ob1ob8s Q@Rﬁﬁﬁbh{ﬁﬁlbiﬂﬁb&i&?ss(mfypé R/ by el 88, danskehl) Qerapamil,
invention is not necessarily limted thereto. Certain
moidédipioatandndipaaednd mybafra@ﬁsduumhahgz @; sléwotimzedq, al ,

pé}ﬁ%?%ﬁ?mihafze%@ﬁ%ﬂ% A5roheteiienide S ieihiaride,

gldhﬁﬁotflﬁa%fﬂet Hﬁhfo&&ﬁetﬁ@zfdet pcﬁ_ﬁﬂm%ﬁi@ 2thidA\R, ethacrynic acid
pr es i nventi on, stch” nodi f| cations and

vmwﬁmfamm shlshhali@nh@mm@emesbhmmm hunteltridss tppantofnene,

A P B SARL R TG o SUHEPR (5 PPl
zofenopril, fosinopril, enalapril, ceranopril, cilazopril, delapril, pentopril, quinapril,
ramipril, lisinopril), AT-1 receptor antagonists (e.g., losartan, irbesartan, valsartan),
ET receptor antagonists (e.g., sitaxsentan, atrsentan and compounds disclosed in U.S.
Patent Nos. 5,612,359 and 6,043,265), Dual ET/AII antagonist (e.g., compounds
disclosed in WO 00/01389), neutral endopeptidase (NEP) inhibitors, vasopepsidase
inhibitors (dual NEP-ACE inhibitors) (e.g., omapatrilat and gemopatrilat), and

nitrates.
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Ph - phenyl Bn = benzyl t-Bu = tertiary butyl Me =
nmethyl 10 Et = ethyl TMS = trinmethylsilyl TBS =
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di et hyl ether 15 EtOAc = ethyl acetate DMF = di net hyl
formam de MeOH = net hanol EtOH = ethanol i-Pr011 =
| WOP4jopanéCHRO ab@Aonisls cAciOMeuselobini teeating dthfFdiseases associated

tE{vg | uoS[rlt%a %Slh%%ga e:qg d&sor ezﬁl\\JA ezefgrlel %E)I%%thn?c{sh&éscnrgeg
aééb@ﬁéy\!v %?é’srehﬁh{?&ltl%ﬁ gt use@ﬁlddoﬁmn%iroﬁwgf 1!1'1@1% eutics
n- BuLl = [Tthium Pd/C = palladiumon carb

- fop ot aAeR) stlﬂephiyszblrdma; dExdﬁa;ﬂH; of ssdshlel ﬁld\@pdwscfm txteatﬁxentmf@retepmg
- lithi hydr oxi de K2CO3 pot assi rbonat e

_ s Tongist .Haﬁ%bl@aff%wab fhegompouy ngz:m fresen nvegiupinclude
n?n@}atomﬂrﬁ%g%,( ﬁéla@ﬁlﬂecé}ﬁo%g%ﬁ)sts, ML 1 B agonists, GABA receptor

modulators; NMDA receptor modulators, histamine-3 (H3) receptor modulators,
dopamine agonists and orexin receptor modulators.

[0075] MCHR1 antagonists may reduce or ameliorate substance abuse or
addictive disorders. Therefore, combination of cannabinoid receptor modulators with
agents used to treat addictive disorders may reduce the dose requirement or improve
the efﬁcécy of current addictive disorder therapeutics. Examples of agents used to
treat substance abuse or addictive disorders are: selective serotonin reuptake inhibitors
(SSRI), methadone, buprenorphine, nicotine and bupropion.

[0076] MCHR] antagonists may reduce anxiety or depression; therefore, the
compounds described in accordance with the present invention may be used in
combination with anti-anxiety agents or antidepressants. Examples of suitable anti-
anxiety agents for use in combination with the compounds of the present invention
include benzodiazepines (e.g., diazepam, lorazepam, oxazepam, alprazolam,
chlordiazepoxide, clonazepam, chlorazepate, halazepam and prazepam), SHT1A
receptor agonists (e.g., buspirone, flesinoxan, gepirone and ipsapirone), and
corticotropin releasing factor (CRF) antagonists.

[0077] Examples of suitable classes of anti-depressants for use in combination
with the compounds of the present invention include norepinephrine reuptake
inhibitors (tertiary and secondary amine tricyclics), selective serotonin reuptake
inhibitors (SSRIs) (fluoxetine, fluvoxamine, paroxetine and sertraline), monoamine
oxidase inhibitors (MAOQISs) (isocarboxazid, phenelzine, tranylcypromine, selegiline),
reversible inhibitors of monocamine oxidase (RIMAs) (moclobemide), serotonin and
norepinephrine reuptake inhibitors (SNRIs) (venlafaxine), corticotropin releasing
factor (CRF) receptor antagonists, alpha-adrenoreceptor antagonists, and atypical

antidepressants (bupropion, lithium, nefazodone, trazodone and viloxazine).
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aqueous TLC = thin layer chromatography HPLC = high

per foi mance |iquid chromatography LC/ M5 = high
pElOflSJ]r marte chinbiinadox bf  oatvegti@phydtipagshosip dntgwi‘ma MCRB 1
or Mass Spec = nmass spectrqQnetry = nuc

RSHROPIS, cPUd Bha Bk SR e @cﬂﬁa.lmheés@gmr@g?psrychosis or
i @]Lt&ggﬁ?&rﬂ%? sLH & oy 9@&@&%&@%&%%1‘\& ?ﬁ)tiﬁ ?éductzon reducing

ustrate, but not Timt, sone of eferred
efibadédfon throafc ttdaenem warht axmpsycb(i@@@g’emﬂm}mmmﬁahaum could

nmodul ar conver gent h til dt
tﬂéCl’J ¥Eépveoﬂnfe\é§fef%w ﬁggg%g%?%q\g??@%glﬁﬁ%ﬁé&% Rige i peguced
oSSR R e A AATALER B P I b

suémmqntent 30 el aboration to convert the al cohol

m)OID?F’B]y t ?Ex%m%ge% %rf sx%table antipsychotic agents for use in combination with the
compounds of the present invention include the phenothiazine (chlorpromazine,
mesoridazine, thioridazine, acetophenazine, fluphenazine, perphenazine and
trifluoperazine), thioxanthine (chlorprothixene, thiothixene), heterocyclic
dibenzazepine (clozapine, olanzepine and aripiprazole), butyrophenone (haloperidol),
diphenylbutylpiperidine (pimozide) and indolone (molindolone) classes of
antipsychotic agents. Other antipsychotic agents with potential therapeutic value in
combination with the compounds in the present invention include loxapine, sulpiride
and risperidone.
[0080] Combination of the compounds in the present invention with conventional
antipsychotic drugs could also provide an enhanced therapeutic effect for the
treatment of schizophrenic disorders, as described above for manic disorders. As used
here, schizophrenic disorders include paranoid, disorganized, catatonic,
undifferentiated and residual schizophrenia, schizophreniform disorder,
schizoaffective disorder, delusional disorder, brief psychotic disorder and psychotic
disorder not specified. Examples of suitable antipsychotic drugs for combination with
the compounds in the present invention include the antipsychotics mentioned above,
as well as dopamine receptor antagonists, muscarinic receptor agonists, SHT2A
receptor antagonists and SHT2A/dopamine receptor antagonists or partial agonists

(e.g., olanzepine, aripiprazole, risperidone, ziprasidone).

METHODS OF PREPARATION
[0081] As summarized in Scheme 1, compounds of the present invention
represented by structures of Formulae 1A and 1B may be prepared in one step by

condensing compounds of formula 2 with compounds of formula 3 in an organic
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EXAMPLE 1 A. 2- Brono- 1- cycl opropyl et hanone 5
[ 00941 Fol | o ng the procedure described by Cal verl ey,

WORWI/1eB6al ., Tetrahedron Lett., 43:4609 (1987HCT/BSZD09/045452

10

15

(21.72 nmL, 422 mmol) was added over 5 mn to a

sol ution of 1-cyclopropylethanone (35.44 g, 421 mol)

i solMa0kich25 GonE)OHbr f€ferdddye olotien phdriobd groetta thel carspoirels of
resulting dark orange solution was stirred at < 10C

f19F PISSY AYSRUORf t er renpval of the ice bath, the

m xture was stirred at 20C for another 0.5 h;

wher eupon, 30 nml of water was added. After stirring an
additional 15 mn, the readchansWwas diluted with 90 m
water prior tg extraction with 200 nL of Et20 (4x).

The conbi ned ©€rganic | ayers were sequentially washed

W th 1MNaZCCB(1\ m) and brine (100 mM) before OH
dryi ng over anhy. MySO4. After fo tration and  o-cH, ¢-R!
concentration 18usPng a_rotagra,ay-apor at or, tcr ude’|” g

product was_obtained a | orl ess 0igz. ba"(yi 4
di st i gh at 13 -a;kﬂedl»llo 9¢g of

[1- cycl opropyl et hanone as ® col orl ess oill Bp 58
vk 500 MHz, CDC13) 3% ppm 0.95-1.03 (m 2H),
108]615(m 211) 2.13-2.21 (m 1H), 4.00 (8, 2H).
20 Wﬂ&( 3\ OH
B. 1- Cycl opro met hoxy- 4%hi t r ophenoxy) et hanone
Cycl oprop ( y\)\ p y) nex.

0 2 N @: R1 /@:0 R‘i
O,N O-alkyl O;N O-alkyl

8 5b

s cozlv:e /©:o CH2 c R1
T ey o

NMEZ

[ ;

0
S
Ha.@-«;(“ owe
NH,

4
[0082] Compounds of formula 2 can be prepared as described in
W02003/033476, incorporated herein by reference in its entirety, by heating
compounds of formula 4 with dimethylformamide dimethyl acetal.

[0083] Preparation of compounds of formula 4 is described in WO1998/49899
which is incorporated herein by reference in its entirety.

[0084] Anilines of formula 3 may be prepared by reduction of nitro aromatics of
formula 5a or 5b either by catalytic hydrogenation using a catalyst such as Pd/C ina
solvent such as FtOH, MeOH or in an ethyl acetate - alcohol co-solvents (Scheme 1).
[0085] Alternatively, compounds of formula 5b for which R! is a cycloalkyl ring

and both the dotted lines and R? and R3 are not present, can be prepared by enzymatic
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[ 0095] An orange suspension of 4-nitroguai acol
potassium salt hydrate (31.7 g, 153 nmmol) and

WQ209p/046365 | - cycl opr opyl et hanone (29.4 g, 180 nR@I/Y$2009/045452

10

15

20

25

30

prepared in part A in DW (310 nL) was heated at 80C
for Ih. LCGM analysis revealed the conversion to
predaietivh ofdlis: lconel e exTinple; esplayingdeyetdomseseaich aon

' di | ith d [ d
e s ed AN veLer (S B SIESE ) oy
9 SRt o1l UL i I oy
3@affjdoforbrewt PGPy (APCCH #EahoXy- 4- 5

PN e e b, G st
0 Gihaop il i bRl Al 3,52,

( = 2. d = 81, .
00 (OB e Vil b it e g nd both
1dckted, linkd dnBR2 2AORY are Aidt bres@fi, Sin rddst Rasilide QrepalfidGrorh. 8

mn retention tine, 98.7% APl ; 10 ZORBAXO colum SB .
cagnpeudxof7 TR 6 hsadneniad alylsfipprnd redpefimesguence entailing

S5k S M e dg A BBl R R A R R
9890 Bt by fokRUH2Din'th pR¥ertdd BD4 baddaduek bi O, (AD; @&20,00] in a

LCMS: rnie 252.3 (MH); 4 min gradient; 2.35 mn
r sdleatt swerh as DMF followed by reduction of the intermediary ketone 8. The

kDL b B SRR A
L QQ8 1]—19&@0136@111‘['59%}'&53%@ &% e@by resolution or alternatively under chiral
1-cyclopropyl- 2-(2- met hoxy- 4-

NESHPRIRRENIIBANANGNOIME 3 e GhiBlal rdABnt BP@hployiRE PRREEEtet Feadil
Part B, i%ﬁEt%ﬁ}g](%G rnL) aat %5 Z(;;g%nwas a%lgggg%aBl—M o ety
( Bugwigto Beserskiled intherartt5 min. After renoval of the ice

B e BB o S RIS 2 e

, : , el
U RS D SRR SAYE RS B con e
- ARE YT Gral by ieatibatie dicdlionethiosattabitiop K9 of bamp@adds bf fimula 6
of HOAc (12 inL, 210 nmrnol) to mnimze the rate of .
evdhrpeideor! frpmyad thomafly oF by pigrepAYe 3igpmpersiuges ranging from

f %6 WO GE7 §c§¥/%n?] glé fas%%sﬂ; ﬁ/yue? eﬁze%n{ahﬁ?% Iﬁlr%gi‘é{lt NaH,POy4 to

suspensi on was ¢ ntrated r<vacuum

I QL AL M ROHRL RhctioB ph&iFR%es - 300nL of Et OH.

Flsigt rra?i@g% 39/i ellgecé apF| ght %/el | ow solid (28.7g) after
WEHIBDhg ViEpolviddR Of fomchuds 9 ardeythergzonfiodysiey evetilablerct neadily

concentration of the filtrate to renove . f the
Eprspared employing procedures readily known to those sklﬂle){f 1tn tﬁe art.

[0090] It should be understood that while this invention has been described herein
in terms of specific embodiments set forth in detail, such embodiments are presented
by way of illustration of the general principles of the invention, and the invention is
not necessarily limited thereto. Certain modifications and variations in any given
material, process step or chemical formula will be readily apparent to those skilled in

the art without departing from the true spirit and scope of the present invention, and
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resulted in nore precipitate form ng which, after
filtration as described previously, corresponded to an

wa2igpnsseml 4.9 g of desired product. The two PCEU$I00916:45452
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were conbined to yield 33.6g of racernic
1-cycl opropyl- 2- (2- met hoxy-4- nitrophenoxy) et hanol .
SE{IDQRH]nRaﬁﬁmtiond and variations should be considered within the scope of the
- cycl og 1- 2- (2- met hoxy- 4-ni trophenoxy) et hanol
(ABMEG! - in 2/1 MeCNi-PrOH (451 nL) was resol ved
by ch| raI chr omat ogr aphy resol ution using a
CHI RALPAK(r) AD-H (3x25em 511m columm under the
Chiral - SFC condi ti ons. ABBRENIAGH@NSgr aphi ¢ condi tions
enpl oyed an 85/15 nixture of CO2/j-PrOH as the nobile
s90Ent  vibe Holipvripg gphrayiations aI%BmHiSV?Fi bergit: 35C with the
18, BP jessure mai ntained at 100 bar and detector
vvavel %{h at 234 nM Each 0.7 nL injection required a
rBn=tbep®ylof 7 min. The chiral purity of the R
enanti oner was determ ned to be greater than 99. 9% at
Z%E“nﬁ?%‘é’é)felﬂltﬂn SFC/ UV area % using anal ytical SFC
19%1 . Concentration of the resultant el uant
er va uum using a rotary evaporator yielded
(BR)=2&thgycl opropyl - 2- (2- met hoxy- 4- ni t r ophenoxy) et hanol
15as yellow oil. Subsequent dissolution in 150 m EtCH
aﬁM&e%ﬁ%‘Eﬂﬁﬂﬁétl on yielded the title conpound in the
which solidified to forma |ight
P?ov@eggqu}(ﬂhlpg%ﬁ}gél upon dryi ng under high vacuum
OTHFm@hahydeEranWC 1H NVR (400 MHz, CDC13): 5 pprn
0. 30-0. 37 gm 1H), 0.42-0.50 (in, 1H), 0.55-0.69 (m
2Eazo=odmhy ¢thg8 (m 1H), 2.40-2.70 (bs, 1H), 3.41
J=8.3, 8.3, 2.7 Hz, 1H), 3.93 (s, 3H), 204.10
gEﬂDA?J ethykaceiley 1y 1H), 4.23 (dd, J= 9.3, 2.7 Hz,
1 Hz, 1H), 7.74 (d, J= 2.2 Hz, 1H),
%(ggﬁetgﬁfo’l%a&ggz Hz, 1H). 13C NMR (100 MHz,
ahBB 7, 149.2, 141.7, 117.6, 111.5, 106. 7,
562 13.4, 2.7, 2.0. HPLC: 6.26 min
r@@ﬁﬁ e, 98.7% API ; ZORBAX(r) colum SB C18 4.6
te 2.5 m/ni n; G adient solvent
?yggje]&?nmlfé%%%go/d\: 098 to 25 0%A: 10098 for 8 nin
( BalAent AOH FHodiiDidi®0%H20 = 0. 2% H3PO4; Sol vent B:
90%\e0H - 109%H20 + 0.2% 1-13PO4) Detection at 220 rim
L& s rflugroacesisecid (\MrH) . [ 00981Chi ral HPLC Opti cal

pu & ! PLC chr omat ogr aphy at 35C
ufé?%é“‘%“%ﬁnﬁ%@%%%@‘ﬂ? 25 X 4.6 nm 1D, 5 p, M col umn
f of, NG igind0 mobi | e phase was a 80/20 mixture of

o orl] /i sopropanol % i sopropanol at 100 bars with a flow

r BiVARE- LdifeliflaminbpeRting hese conditions the desired R
enantioner eluted in 7 mnutes followed by the S

eNaRHy graediva bgroBydrids.
n-Buli = n-butyllithium

Pd/C = palladium on carbon
KOH = potassium hydroxide
NaOH = sodium hydroxide
LiOH = lithium hydroxide

K,CO5 = potassium carbonate
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WG20pi14636Hhenoxy) et hanol
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C. Preparation (2) OOH Part B KetonePart C
(R}- Al cohol (R)-1-Cycl opropyl-2-(2-nmethoxy-

avai | abl e ket oreductases from Bi ocatal ytics, Inc.,
nanmely KRED-112 and KRED-113, were enployed for the
r Bad €O onscdfunPhicarbBnktet one t o correspondi ng Part C
(R)-al cohol. The reactions were carried out at 30C in
100=@pkgqshosphat e buffer, pH 7.5 with substrate i nput
Olgl 4- 10ID /mL and enzyne input 10 of 2-5 ng/nL.
I épr%%a% | and NADP were used to regenerate cofactor
bn{iﬁ&g@ed for the reduction process. d ucose
dehydrogenase, NADP and gl ucose were also used to
regemer ave(gof actor NADPH required for this reduction.
Bot h . reversed phase and chiral HPLC nethods were

ektdBfi shed for deteiiiiination of substrate and
preduct.oncentrati ons and the enantioneric excess of
p{ng‘dug%l.hﬁ%g [ 001001 Two ketoreductases, KRED 112 and
KIREB rhikdolitgave 97-99% yi el ds and 99. 5% enanti oneric
excess for the desired Part C (R)-al cohol. Results are
a8 =YW i n the table bel ow

S PR BB o 775, "300) Entry Part B ket one
Emoyaenddelf f er % Conversion in DMSO

mmol = millimole(s)

meq = milliequivalent

RT = room temperature

sat or sat’d = saturated

ag. = aqueous

TLC = thin layer chromatography

HPLC = high performance liquid chromatography

LC/MS = high performance liquid chromatography/mass spectrometry

MS or Mass Spec = mass spectrometry

NMR = nuclear magnetic resonance

mp = melting point

EXAMPLES

[0092] The following Examples serve to better illustrate, but not limit, some of

the preferred embodiments of the invention.

[0093] Where possible a modular convergent approach was utilized to prepare the

following Examples entailing synthesis of the appropriate aniline, condensation with a

formamide to generate the bioactive thienopyrimidone followed by subsequent

elaboration to convert the alcohol moiety to a prodrug.

~33-
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Solution (%ee of Part C (R)-alcohol) (0.2 ng/plL)
(20 mg/m.) 24 h 48 h 66 h KRED- 13 4 ng / 20 111., 2
WOrgp0p/146365 pL 700 pl 95.8 99.1 99.7 PCT/US2009/045452

EXAMPLE 1

HO, ,H
o.
L O
. S | N OMe
\ N,)

A, 2-Bromo-1-cyclopropylethanone
o)

-

[0094] Following the procedure described by Calverley, M.]. et al., Tetrahedron
Lett., 43:4609 (1987), Br, (21.72 mL, 422 mmol) was added over 5 min to a solution

of 1-cyclopropylethanone (35.44 g, 421 mmol) in MeOH (250 mL) at 0°C.

Decolorization occurred as the resulting dark orange solution was stirred at < 10°C for

10 50 min. After removal of the ice bath, the mixture was stirred at 20°C for another 0.5

15

h; whereupon, 30 m] of water was added. After stirring an additional 15 min, the

reaction was diluted with 90 mi water prior to extraction with 200 mL of Et,O (4x).
The combined organic layers were sequentially washed with 1M NayCO4 (150 ml)
and brine (100 ml) before drying over anhy. MgS0O,. After filtration and concentration

using a rotary evaporator, the crude product was obtained as colorless oil. Subsequent
distillation at 13 mun Hg yielded 40.9 g of 2-bromo-1-cyclopropylethanone as a
colorless oil bp 58 - 62°C. 'H NMR (500 MHz, CDCly) 6 ppm 0.95-1.03 (m, 2H),

1.08-1.15 (m, 2H), 2.13-2.21 (m, 1H), 4.00 (s, 2H).

20 B. I-Cyclopropyl-2-(2-methoxy-4-nitrophenoxy)ethanone

0

Foon

0/

[6095] An orange suspension of 4-nitroguaiacol potassium salt hydrate (31.7 g,
153 mmol) and 2-bromo-1-cyclopropylethanone (29.4 g, 180 mmol), prepared in part
A, in DMF (310 mlL) was heated at 80°C for 1h. LC-MS analysis revealed the
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ee 99.6% (cc 99.6% WO 2009/ 146365PCT/ US2009/ 045452
Part B Ketone in DVSO Enzyne Solution Buffer %

wa@unosston (% ee of Part C (R)-al cohol) (0. 2PGRUSAYI/045452

10

15

20

25

(20 ng/mL) 24 h 48 h 66 h KRED-1 13 10 ng / 50 tL 5
ng / 250 RL

conversion to product was com?iete. The resulting yellow reaction mixture was
diluted with water (932 ml) and stirred for 4 hr as the mixture cooled to 20°C.
Subsequent filtration yielded a yellow filter cake whuch after washing 3x with 150 mL
of H,O and air drying yielded 34.6g of 1-cyclopropyl-2-(2-methoxy-4-
nitrophenoxy)ethanone as a light yellow solid. M.P. 112 - 113°C 1H NMR (400
MHz, CDCly): 8 ppm 0.95-1.03 (m, 2H), 1.13-1.18 (m, 2H), 2.15-2.23 (m, 1H), 3.95
(s, 3H), 4.86(s,2H), 6.73 (d, /=8.7 Hz, 1H), 7.75 (d, /= 2.7 Hz, 1H}), 7.82 (dd, J =
8.7, 2.7 Hz, 1H). 13C NMR (100 MHz, CDCl;) § ppm 205.2, 152.7, 149.1, 117.3,

111.6, 106.9, 73.5, 56.3, 17.1, 12.0. HPLC: 5.8 min retention time, 98.7% API;
ZORBAX® column SB C18 4.6 X 75 mm; flow rate 2.5 ml/min; Gradient solvent
system: from 100%A:0%B to 0%A:100%B for 8 min (Solvent A: 10%MeOH -
90%H,0 = 0.2% H:;POy,; Solvent B: 90%MeOH - 10%H,0 + 0.2% H43POy4)
Detection at 220 nm. LC/MS: m/e 252.3 (M-+H); 4 min gradient; 2.35 min retention.

C. (R)-1-Cyclopropyl-2-(2-methoxy-4-nitrophenoxy)ethanol (Part C (R)-Alcohol)

OH
@:OW
O,N o~

{0096] To a yellow suspension of !-cyclopropyl-2-(2-methoxy-4-

C. Preparation (1)

nitrophenoxy)ethanone (34.6 g, 138 mmol), prepared i Part B, in EtOH (356 mL) at
0°C was added NaBH, (3.1 g, 82 mmol) over 15 min. After removal of the ice bath,
the temperature was not allowed to exceed 20°C while the reaction stirred for 35
additional min. During this period the color progressively became a deeper yellow
hue. The stirred reaction was cooled to ~10°C using an ice bath prior to cautious slow

addition of HOAc (12 mL, 210 mmol) to minimize the rate of evolution of H, gas.

After stirring for 0.5 h following cessation of gas evolution, the yellow suspension
was concentrated under vacuum using a rotary evaporator to remove ~ 300mL of

EtOH. Filtration yielded a light yellow solid (28.7g) after washing with H,O and air

drying. Subsequent further concentration of the filtrate to remove most of the EtOH
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550 111, 69.3 88.4 97.4 e 99.49% (cc 99.5%
KRED- 112 4 mg/ 20 pit 2 ng/ 100 ttL 750 'IL 68 84 97%

WO 2009/146365 PCT/US2009/045452
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resulted in more precipitate forming which, after filtration as described previously,
corresponded to an additional 4.9 g of desired product. The two fractions were
combined to yield 33.6g of racemic 1-cyclopropyl-2-(2-methoxy-4-
nitrophenoxy)ethanol.

[0097] Racemic 1-cyclopropyl-2-(2-methoxy-4-nitrophenoxy)ethanol (45.1g,
mmol) in 2/1 MeCN/i-PrOH (451 mL) was resolved by chiral chromatography
resolution using a CHIRALPAK® AD-H (3x25cm, 5pm) column under the Chiral-
SFC conditions. The chromatographic conditions employed an 85/15 mixture of
CO,/i-PrOH as the mobile solvent with a flow rate of 130 mL/min at 35°C with the
BPR pressure maintained at 100 bar and detector wavelength at 234 nM. Bach 0.7
mL injection required a run time of 7 min. The chiral purity of the R enantiomer was
determined to be greater than 99.9% at 234 nm based on SFC/ UV area % using
analytical SFC conditions. Concentration of the resultant eluant under vacuum using
a rotary evaporator yielded (R)-1-cyclopropyl-2-(2-methoxy-4-nitrophenoxy)ethanol
as yellow oil. Subsequent dissolution in 150 ml EtOH and reconcentration yielded the
title compound in the form of a yellow oil which solidified to form a light yellow
solid (20.9 g) upon drying under high vacuum overnight. M.P. 77°C 1TH NMR (400
MHz, CDCl3): 8 ppm 0.30-0.37 (m, 1H), 0.42-0.50 (m, 1H), 0.55-0.69 (m, 2H), 0.97-
1.08 (m, 1H), 2.40-2.70 (bs, 1}), 3.41 (ddd, /= 8.3, 8.3, 2.7 Hz, 1H), 3.93 (s, 3H),
4.10(dd, J=9.3, 8.0 Hz, 1H), 4.23 (dd, /= 9.3, 2.7 Hz, 1H), 6.95(d,/=8.8 Hz,
1H), 7.74 (d, J = 2.2 Hz, 1H), 7.89 (dd, /= 8.8, 2.2 Hz, 1H). 13C NMR (100 MHz,
CDCly) ppm 153.7, 149.2, 141.7, 117.6, 111.5, 106.7, 74.4,73.5, 56.2, 13.4, 2.7, 2.0.
HPLC: 6.26 min retention time, 98.7% APIL, ZORBAX® column SB C18 4.6 X 75
mim; flow rate 2.5 ml/min; Gradient solvent system: from 100%A:0%B to
0%A:100%B for 8 min (Solvent A: 10%MeOH - 50%H,0 = 0.2% H3POy; Solvent B:
90%MeOH - 10%H,0 + 0.2% H3POy) Detection at 220 nm. LC/MS: m/e = 2543
(M-+H).

[0098] Chiral HPLC: Optical purity was assessed by HPLC chromatography at
35°C using a CHIRALPAK® AD-H, 25 X 4.6 mm ID; 5 um column for which the

mobile phase was a 80/20 mixture of CO2/isopropanol % isopropanol at 100 bars with
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(99.4% (ee 99.6% [00101] Enploying the above
procedure, two ketoreductases fromJulich Enzyne Inc.,

Whn209e1463¢6DH kit part 5/9 and ADH kit part 6/9,PEEHUS2009/045452

10

15

20

44-48% yi el ds and 100% enanti oneri c excess for the

(5)-al cohol. 5 HPLC Met hod 1001021 Reversed phase

Chilow ratbef Toflgmin eUederithkat comiivénsehadtsirod®r ¢nanexpesguted in 7
Co| umm: | RALPAK(r) 1C 5 50, X 4.6 mm Sol vent :

aPHgtes ol ‘b‘?"ﬁﬁ@f %%tgnﬂnt%@ ﬁ% B9506 TFA in Water -

Met hanol (80:20) 10 B: 0.05% TFA in Acetonitrile -

Met hanol (80:20) Start 3098, 25 mn 5598, 30 mn 100%

B:. 40 Prepdi®@8n @) Total Tine 40 mn, Flow Rate: 0.5

m /mn, Room Tenpgrature UV detection 240 and 34§,nm
02.22 15[ 0010 e retention tinmes are: (S)-A cohol

Ret enti or P . M Bndy@atiél cohol Re ‘?rw/t\r\%
24.9 m t B Keto pRaductibn 32. 74 wn

C. PrgRarationg(3) : Sel ective—Enzynmg ¢ Reducyi on
Procéss [00104] Use of Candida sonoresis (SCL6117) for
the Reduction of Part B Ketone: Candi da sonoresis
(SC16117)PagtAT €&pne #56511) was usedrakiot (Rydcohetluct i on

of Part B ketone to the correspondi(Ry1-Raelep@pyl-2-(2-methoxy-
(R -al cohol . Cultures were grown fdri4grheegryeiipndgc

di I ) | 9 tn.extact, 1,.1%
By B S, SRR 0 S
by KIREG 2 pehKRED-TH, hers\@nplosedsfoe fdaddiudion@f bt B ketone

pot assi um phosphate buffer, pH 7.0 at 10% (wv) cell -
clorrounsnoatingart ©ER)-acehol.e Thepnabiéons itasel cagrieh o aigP A in 100

o RSB Sur2CEl 5055 AT AR AR e i

F SOk he%mfm Nsdpbanb BAMATADR . we RRAAD ir B e R R8N ADPH
out at 28C for 24 hours. Product concentrations and

ercgnirédive teoeduation prasesp rditoese dahwirdzemasenNAdl pyd gippase were

100105], ,Candi da, sonor ens| Cl6117 #5651

RSO FHEnaE PR A DR CEHBIEA o BroReaPR g iroversed
19458 BRNLHREIPLE ¥ G 68SwcikbaP Biies FRSR MN8N bF QBstrate and
ndi da sonorensis SC 16117 was purified to

hwdysrententrhtions andthe enaptieroen: exthss of product.
[00100] Two ketoreductases, KRED 112 and KRED 113, gave 97-99% vields and

99.5% enantiomeric excess for the desired Part C (R)-alcohol. Results are as shown

in the table below:

Reduction of Part B Ketone to Part C (R)-Alcohol
(IPA-200 ul., pH 7.5, 30°C)

Entry Part B Ketone Enzyme Buffer % Conversion
in DMSO Solution (% ee of Part C (R)-alcohol)
(0.2 mg/pl) | (20 mg/mL) 24h 48 h 66 h
KRED-113 | 4mg/20 uL | 2 mg/ 100 pL | 700 ul. | 95.8 99.1 99.7
(ee 99.6%) | (ee 99.6%)
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10 purified protein reduced Part B ketone to
corresponding Part C (R)-al cohol wth 100%

wermmi4eeeri c excess. d ucose, gl ucose dehydr oRETES2809/045452

10

15

20

and NADP were used to regenerate cofactor NADPH
required for reduction process.

Iib (Bhtr? ( 4PATRIQet3ndTet hByRlte NOXBY - Cycl oproOyheidiano
H 15 H 2N 100106] To a_sol uti on of
R) 1- cycl opR 6BY302- ( 2-FadetiRtiy - 4- ni t r pHetfoxyeihihioticohol)

20.90 9, {8 N pr n Part [ (540
) was adaég;gg/ip%ﬂ/ (5@?{{;%8% us%fé tyég 66 h

D398 ?@in(g(/%()qag s&gﬁ%ofgﬂ‘p'%ﬂ ﬂl%sﬁyspergsmon WaS97.4
ydr ogenat ed atm bal I'ogn) at POC tor 2.5 hj

vher eupon; LC/ MS ana yS| s 20 reveal ed| t he fedtt4’on (6699.5%)

ra...c.obmnl-e Af.t..ok-F ane

P o i

< \J\JIIHI < Tt C I’ GII \JI L II T, I UII II /\t ul U
Wl&[_wm@qmpadzmi%% FrOHE Wf8hing Bt the 97%
ake with|EtOH, the filtrate was conccntrzrt B A0fer ee 99.6%)
racuum usilng a rotary evaporator to yjeld

(R)-2-(4-am no-2- net hoxyphenoxy)-1-cycl opr opyl et hanol
ap0aor owmsdoying theMbByve grbCedutd.t84 kgtordnotges fidmh NNRh Enzyme

400 MHz, CDC13): 8 0.18-0. 2 0.38-0. 43

glaﬁc ppipelyARE. 1@2 w5 ?152‘1 Aﬂlh} kit @«?ﬁg égﬁg].g@‘%%ﬁ% 91}‘21‘9%3.4{‘2111 00%
3.80 (s, .3

(%%Qtlﬁfﬁiﬁgi&eﬁé%’?%&sg%%hﬂ 09 (dd, J(:Slo.sil? 2.368E|z,

1H). 6.21 (dd, J= 8.3, 2.7 Hz, 1H). 6.29 (d, J= 2.7

Hz, 1H), 6.78 (d, J' 8.3 Hz, 1H). 13C NMR (100 Mz,
CBELQ?)MB’EhB%rn 151.2, 142.1, 140.8, 118.7, 106.09,

Wiy, st e it TP el S

4C§1u2ﬁn75cHrmuﬁAn®ma 229 xUlgwp; G adi ent sol vent
system from 100%A: 09 to 0%\ 10098 for 8 min ( Sol vent

ASolyouKoeiligangizolventod sp¢HBPO4: Sol vent B: 90%VEOH -

% H3PO4 te at 220 rim LCO M. nfe
28@(@%}‘\ P o éfg@ffﬂgﬁ o (E) - Mt hyl
SB( 4r.03% ?Fﬁnh@méﬂe)mﬁie(2w.(eﬂiaﬁ8ldaw2@m no) vi nyl) t hi ophene
-2- carboxylate Cl Nwe2
Start 30%B, 25 min 55%B, 30 min 100% B, 40 min 100% B
Total Time 40 min, Flow Rate: 0.5 ml/min, Room Temperature

UV detection 240 and 340 nm. 02.22

[00103] The retention times are:
{(S)-Alcohol Retention time: 26.74 min
(R)-Alcohol Retention time: 24.9 min
Part B Ketone peak at 32.74 min

C. Preparation (3): Selective Enzymatic Reduction Process

[00104] Use of Candida sonoresis {SC16117) for the Reduction of Part B Ketone:
Candida sonoresis (SC16117) (ATCC® #56511) was used for the reduction of Part B
ketone to the corresponding Part C (R)-alcohol. Cultures were grown for 48 hours at

28°C on a medium containing 2% glucose, 2% malt extract, 1% yeast extract, and
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[001071 To a m xture of commercially avail abl e nethyl
3-am no-5-(4- 10 chl orophenyl )t hi ophene- 2-carboxyl ate

W@ 7B9/4463679 mmol ) in EtOH (450 nlL) was added PCT/US2009/045452

10

5

20

25

1, 1- di met hoxy- N, N- di net hyl met hanam ne (56 ni, 420
mmol ). The stirred reaction mxture was heated to .
r(éﬁ‘r/oLpeptome@éLspwe watvhsted B centmfugstie: ayswinvieorsukgadeadin 50

bR B Eheo e BEECRPEert HCHRs (RGBT SarbpatagagS Cells were
iéé@éfe%eh&drvﬂ% hRMRELRLIEaRNS0 FRANL GRREENE mad/RY, NAB®Iand 5

acuum using a rotary evaporator to obtain a
yelits@heagsedehydidgenait teregantatiate NDDH régp@ed faobismredyctivhe
m xture was stirred as _seed 0{1 axgs wer e added
RFrePARRY PEapTed ot ?‘r%gnﬁ frrdq, ‘%/Uéﬁ lﬁ’d‘éc‘"-rc%‘f"&“fi%%}ﬁai‘flfion

% aﬁtl&lg&% Bl & pph pw\é‘@g(g&%lh&% ﬁPE% filtration.

ryi ng overni ght under vacuum 74.9g of a |ight

ygioliosy s Q]'dndzdua@n@bhﬁ,b feds 1 1I0qQuIIT® #5661 ) pfodubed the desired (R)-
filtrate yielded another 4.5g resulti n% in a conbined
yqﬁ@{phg}} 35 6')2/’,@ yrdd with OgGegnagtiompiiggycess. Ketoreductase enzyme from

RISt T AR L

( r:f%d)prot%xrﬁ%dlé&d PAHB kedoElto(correshidnding Pag S{) ﬂlbi)hol with 100%

7.38 (m 751756(m2|—|) 7.68 1H) .
g@numae qwewg?lu Ehjcose Gimrimeguse and NA Pw@ yged to

gl R R B MR, 52 ke

ZCRBAX(r) 25 columm SB C18 4.6 X 75 "nm flowrate 2.5
m/mn; Gadient solvent system from 100%A: 09%B to
0B) / 0 ARG HBAMERO-B-MsthoxyBb PRt~ 1 AyClopumElsHanch 09420
--- 0.2% H3PO4; Sol vent 8: 90%veOHou 10%420 + 0. 2%
H3PO4) Detection at 220 nu. LC/I\/IS -me 323.3 (MtH); 4
mn gradient. WO 2009/ 1 LUS2009/ 045452

F. (R) - 6- (4-Chl or opheny1l) -(2-cycl o opyl 2- hydr oxy

et hoxy) - 3- o~

met hoxypheny1) - t hi eno’[N3 2-d] pyrl m di n- 4(3H) - one

[ A16§1 Aod sdlstich (ﬁf(RFf&td?ﬂo ﬁ)p@ﬂi@@nﬁﬁﬂﬁlﬁd?%ﬁﬁﬂopﬁcnoﬁy)ethanol

( di et hyl am no) et % eneam no) t hi ophene- 2- car box

29,23 EmﬁﬂBJ Drepase md?aébca in Ht(Séé ml hwagglde! e Pd/C dry

T e

I BRitbienB@dl agk 184, leﬂK)bn?W UPONBE 2 500 he@reufor, IAYMS analysis
tenperature prior to dilution with Et20 (300 nL). The

r &Sfﬂdlédl th@g reaction 0 kd coneple@sAfed filtratdombf the mtxempﬁxtatathugh
mn _and then filtered. After washi n éo
f CELEFE@ B 2 a0 bseaion! vebinerfthe @aghgqq;% tge filtrate was
| 0
SRR WS LG OUE RO AR REORPY e
Ding 8ok iHenox - tmﬁmﬁ)ﬁe&hmﬁﬁk@a meﬁM&@ﬂ“@t@)S 34 g, 100%).
generated an orange sol ution which, éagon bei ng stirre

aFHé‘PM&(ﬁQﬁ Mite, \ﬁl‘t@igE@mn( %@&Ora_%(m ePaSdlta(m, 1H), 0. 45061
Fine 20 D3 s0nr b o (kL Gvaht o SaoeiEol I vES io3ID, 3.86

1oge A)myl%gll,gi)sf he, 197ROY 14 35 481 L6 Nt iig 6?2%1' @, £8%392.7 He,

1H). 6.29 (4, J= 2.7 Hz, 1H), 6.78 (d, J = 8.3 Hz, 1H). 13C NMR (100 MHz, CDCl5)

dppm 151.2,142.1, 140.8, 118.7, 106.9, 100.5, 76.5, 74.4, 55.7, 12.9, 2.5, 1.6.
HPLC: 6.28 min retention time, 98.5% API, ZORBAX® column SB C18 4.6 X 75
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NVR (400 MHz, DMBO-d6) 5 ppm 0.29 - 0.45 (m 4 H),
0.91 - 1.01 (m 1 H), 3.34 - 3.39 (m 1 H, 3.79 (s, 3

WO00934865 - 4.05 (m 2 H), 7.04 (dd, 1 H), 7. 1BCT/US2009/045452

10

15

20

25

J-8.2 Hz, 1 H, 7.19 (s, 1 H, 7.58 (d, J=8.8 Hz, 2
H, 7.92 (d, J=8.2 Hz, 2 H), 7.97 (s, 1 H), 8.40 (s, 1
%@M ﬂrﬂ@mM—ﬁradMJtB@idﬁl)t s@tppniram 38027 @BB to

0% %)r&tmmléglvga OK 3@/85;;&1}2%0%@%6 %ﬁ%"éﬁ;ﬁ%@ %olvent B:
4 5

1%0/@6()&&' b0 38 A P i 3 T8 o SECS: e 2245
ﬁ@%ﬁl[}@l% SBC1846X75m*n flowrate25

[ ent sol vent system from 100%A 09 to
0%A: 10098 for 8 mn (Solvent A: 10%eO0H - 90%120 -
0. 2% H3PO4; Sol vent B: . 90%veQH 10%12 2% 25 H3PO4)
it oot (FarMBBy Bt AP eSS b H@eteng i) Bhap s 2
géa%ié o 1001091 Chiral HPLC Optical purity was
asses by HPLC chr omat ogr aphy at 25C using a
CHI RALCEL(r) oD, 250 €0:-Meym col um for
whi ch the nobile S %ll sopropanol with 40%
heptane wth a flow rate.z LAQ pe 0 41-  Under

these conditions the desired R enafiti omme,el ut ed in

13.2 mnutes followed by the S enantioner at 19.7 mm
ERARPTIE To a mixture of commercially available methyl 3-amino-5- (4—

U%Gli} F)O W@Q@?@yﬂ&@cﬁbo@&%ﬁ@e C7§ dhtd }ﬁ%&)% yillas:t &5y gﬁ/lf:)]v%%

et deaX yipfemuihoxt N w%&t%dﬂb@mﬁams (56 Al 30 ea®1). The stirred
A. 3, 3- D| fluoro-N, N-di net hyl cycl obut anecar boxani de 100

m@}omwtwe ek horted x(eﬁmx, mupozmt%ﬁp yuinethe gesgepion

d W se tir
bR oByRTb ol CAE RS hrPed iy e sppeion ygq complet
NRMdr4 1R ane hﬁﬂnﬁ@w@@@&ﬂém%bzﬂ téBheraiitend, théd C(ﬁkelﬂfaied under
Syn. Conm, 35:657 (2005)) in CHZC12 (500 ni) and
( GacBumLSing 2 @Iy THAPOFaSeicD iob Al X@lmgvv&@ ogl| M@éadfiiéon of Et,O
conme to RT and 15 stirred at RT for or.ta bejing
cOWOent ) theaarsure ps é%ﬁr?fbaSa%%ﬁ%(?@lSé&’Féﬁ 6‘1? orCOalfln%aéwn@é

[
"R FRGHATIn b RIS TR, P 8 il i,

paifief diythgasldirdiglanmdér aca@ivh s, 9 ofnlight ydBANsbI{dW8s diﬂ.tamed
955 nmmol ) in THE. After stirrin t he reactlon QP&% re
aforenfraviomoifha filtaie vigldet apethoied prereliig ShaopRipggRld of

et@ Qé (ﬁa/d) g‘f ﬁaﬂyi M&%fopﬂg}ﬁ/l)% @f‘ﬁin?le h?%ﬁ{méfﬁﬁlyﬂfﬂﬁﬁwne 2-

over
carboxylate. 'H NMR (400 MHz, CDCl3): & ppm 3.06 (s, 3H), 3.08 (s, 3H), 3.81 (s,

3H), 6.98 (s, 1H), 7.33-7.38 (m, 2H), 7.51-7.56 (m, 2H), 7.68 (s, 1H). 13C NMR (100
MHz, CDCl3) & ppm 163.2, 159.1, 156.0, 145.7, 134.4, 132.2, 129.1, 126.9, 122.3,

112.4, 51.4, 40.2, 34.3. HPLC: 6.14 min retention time, 85..1% API; ZORBAX®
column SB C18 4.6 X 75 mm; flow rate 2.5 ml/min; Gradient solvent system: from

100%A:0%B to 0%A:100%B for 8 min (Solvent A: 10%MeOH - 90%H,0 = 0.2%
H3POy; Solvent B: 90%MeOH - 10%H,0 + 0.2% H3POy4) Detection at 220 nm.
LC/MS: m/e 323.3 (M+H); 4 min gradient.
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20 MgSH4 and concentrated in vacuo at RT. After
portioning the residue between CH2Cl12 and water, the

WQran#s63 ayer was dried over MgSO4 and concenkCEUSM09/0u5452

10

15

20

25

vacuo at RT to give
3, 3-di fluoro-N, N-di met hylcyclobut anecar boxam de (24 g,
187 mR);6-F7CHoyophkai)l)-ag4-42 oydupropdrd-hgdbibthaxyed- as
such in the next step. 1H NWR (400 MHz, CDCl13) & ppm
osTnd) (oo S P TBE ARSI 1 W0

2009/ 146365PCT/ US2009/ 045452 B. HO, ,H
1-(3,3-Difluorocycl obutyl) - N N-di h “Aanani ne
[00111] A solution of

3, 3-di fluoro-N, I" t hyd cycto F{) oxam de (24 g,
5 147 rnnol) frep 3 in THE{B00 nmL) was
addedtoastlrr usp i H/f ['ithium al um num

hydride (7.5 g, 198 nmol) in'500 nL THF at OC. The
njeolosle wamigiteafectthy Sc@nmhldroptiehyl)A-t er stirring the

reaction mxture at RT for 18 h, it f@&?@emh d by
s{(@mejhdaramaynathylspeagine)Keerleasd- @Ih%y P LatoEmmglh

SPGB R TR 68 i Blena 30

coneiennoitveg Heatedat 1 BO0CNLr BY man. Clal‘eeésmlitnrg tdhdk dtiaky eyrupivas
nost of the THF using. a reux column, The remaining

neacded tQIrogmE JeTHPYRINTY EHPT IR éﬂw Vi Ely 300 Rled Tﬁ%eé"g%léﬁ%

00- 200 he f
c(:’g‘aﬂﬁtﬁﬁ%ﬁ@*’cf el el SS@ t@%’ﬁ%&ﬂ{ﬁ% %'8?&%15?1 Qt%eal @fﬁfﬁo r‘gﬁ“) washing
THE iR baﬂ&"’uuthTﬂFo%ﬁo m)eﬁpttxén%lg e hdd tha 198 PiddBet

stream nltroéento yle

1c&§a1§ecﬂé% F&h@ﬁcﬂ Cmqidahwhyéc)ma\ia&ﬂ@ut rehiiédet thabRER fiete.
(12 ogzy. el d). 1H NMR (400 Mz,

CD@ialiltlgn phiwe iilf@soakegn Y. &1 j—(ZOﬁynL)ggger@@d}qn OFRngg ﬁgluggn
2.16 - 2.28
A P AT @Mﬂ@ P s preiplat

g\? g re@g]1¥1?1é %51?({,\%%@:8% 11 bbg'lgttrzilt aéafi d%eg in an o\m At é&(rgnto give the
ﬁ%:simd gae géﬁlgélgﬁgap (A itk chgdl@l éﬁ%%fﬂ’f‘?@ﬁ %gj'% 02.163% 11

was a Wwse to a s

INGBR B4 MO DM@ Idghdibyrh)0-29, N6.d5 (et i), re? hah@inmel §0.2.34 -
g, 80 mmol) prepared in Part B in nethanol (100

nBB94dm, 5 H)03.22G, 6\%@); 326h 4.0 (s 12 B), i10di(dg, lakD), ﬁﬂ%(@s J#92 Hz, 1

DA EiSab DT 58 19 TGl A e S RS Pkl Hab D 840
LR, 115 SBENRR ( ﬁ@@mzo%nsestd@ 8 bih £33 ﬁ@qm.l%?@uﬁ%

he tTenperature ¢ nt ai ned Between 5 't
25@18\4 ltlh % G;D:QBI rlg9kéat 1. ﬂhézzéaplz’idhl 199. SquQ@ﬁRaK’)I 22

|
AR ARG 455, 10981 T4 180 8608 5T 4R MG S R Fetention
VakdO- ??‘K«%Aﬁle Zb‘l%é”Aﬁ@géog 'sgfdfé SR 7§L%x1ﬁr{\| te 2 mb/min;

dinet h anam ne oxi rate as a ess

0Gradidh sglvesiesyiismt frdx)n 10'D|%[NM%H t’tﬁi%M—]i)D"/&KBﬁ) I)mﬂisi\(ﬁ{)lvent A:

347N§2Hd\]—529 Hz) 16 (6 S\t 2,92
10%MeOH - 90%H,0 = 0.2% H3PO4, Solvent B: 90% eOH 10%H20+02%

H;PO,) Detection at 220 nm. LC/MS: m/e 469.3 (M+H); 4 min gradient.

[00109]  Chiral HPLC: Optical purity was assessed by HPLC chromatography at
25°C using a CHIRALCEL® OD, 250 X 4.6 mm ID; 10 pm column for which the

mobile phase was 60 % isopropanol with 40% heptane with a flow rate of 3 mL/min.
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5(3 H m, 2.42 - 2.58 (2 H m. D
1,1-Di fl uoro- 3-net hyl enecycl obutane 100114j In order

waQ 200p/e48¢ nost of the water fromthe sanpl e, BRABUR00H@GHS452

10

15

20

di f 1 uorocycl obuty1) - N, N- di et hyl net hanani ne oxi de

hydrate (15 g, 91 mmol) prepared in Part C was heated
utidldar theae gomdi{d® thelesaked Rogentiwhergletedinst3.? mangtemfollowed by
Sﬁt p with th? égcei ving flask cooled to -78C. Once

t & RO b2 Penpved, the tenperature was
gradual ly increased to 165C. After ca. 1 h nost of the
starting material had been pyrolized (a small anount

of dark brown material rebHAMBLER the 15distillation

fl k). tent f i Vi f k h
g SO I AL RS T S S S TR
NaHCOB (5 nl)gefB@yHel@Rthenb@YLl pyabgdih M3 MR8 1 | t er ed
t hrough Na2SOQ4 gi ving

1, 1-di fl uor o- 3- net hyl enecycl obut ane (5.5 F52.8 mol ,
58.2 %yield) as a colorless oil. 1H NWR 0 MHz,

CDC13) ppin. 5.10 (2 H quin, J=2.52 Hz), 7 - 3.57
(4 H m. 20 E 5,5 -Difluorgyl-aoxasyi ~gl hexane
[00115] Meta chl or operbe aci 4.6 g, 303 mmol)

was added in smal JRorti ed solution of
1, 1-di fl uoro-@GF @ & (23.0 g, 202 25
nmol ) prepared i n“Ps N2Cl 2 (600 nmL) at RT. The
reaction m xture cooled with a water bath during the
addition. After ca. |h the onset of a slight exotheini

pronpt ed 4 o Q0] ']n@g' m xture. The
r‘é‘act [ %ﬁ’ éﬁﬁ%bﬁbﬁ@,b&ggﬁéﬁﬁgﬁé {g&%géjn%htﬁge RT over 3 h.
After stirring at RT for 16 h, additional m CPBA (10
g) was added. The reacti gpm-xture was stirred at RT
for 24 h prior to being stofed oyernight in a
refrigerator at 4 C to precipi € out sone of the

acids. After filtration, the filltrate was washed with
10% Na2CO3. The organic |layer Vs dried (Na2SO4), 5

c tr ; 7 i | :
TRIEEAY | Sy Fioie (AP Ik O i) WO RpIRo 2 s
t scdpson 68893 -dithpsodyolobemhasrbosykc sl 2ygd 91 mmelnprpaed as

| gss)..

OrGHed B s VPR 61 naBr e &P S b A )
3:1.ni Cl12. . .

st VS 0% e pieapes isp s peogied to comgp KT and
MiRked @ R1%00Y 1B bebr RYbeitondSlititddBk RIT @ingVeotdt§ @dapoi{clor at ca.

wi thout further purification 10 in the next step. ]
NMRm(d iR, viebtzym. CBEESaRlipp HHE (300 mL3 tohe fesulingrpsidug, @ stirred

ool iorbivig sagied OC apior Rt of 17V Blien SRS &Y 959

| I%?I%l?}%ofHF. After stirring the reaction mixture at RT for 0.5 h, the mixture was

partitioned between ether and 5% aq. Nap,CO3. The organic layer was dried over
MgSO, and concentrated in vacuo at RT. After portioning the residue between
CH,Cl, and water, the organic layer was dried over MgSO, and concentrated in

vacuo at RT to give 3,3-difluoro-N,N-dimethylcyclobutanecarboxamide (24 g, 147

mmol, 77 % yield) as a brown semi solid, used as such in the next step. 'H NMR
(400 MHz, CDCly) 6 ppm 2.82 - 3.13 (9 H, m), 2.62 - 2.79 (2 H, m).
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NC2 15100116] A m xture of
5, 5-di fl uoro- 1-oxaspiro[ 2. 3] hexane + 3 eq. CH2C12

W@E 20985365 0. 06 nol ), potassium PCT/US2009/045452

10

15

20

25

2-rnet hoxy-4-ni trophenol ate (12.43 g, 0.060 nol)
prepared in Part E and NaH2PO4. H20 (7.45 g, 0.054 nol)
in 50 mL MeCN-water (85:15) was heated at 130 Cin a

heE b e P B L

concentrated. The crude 20Fproduct was recrystallized
fromca. 150 nL MIBE gi v,j, ng 3, 3-di fl uoro-142-

rnet hoxy- 4-ni t rophenoxy) rrel ) cylcl o- butanol (11.2 g,
0.039 nmol, 64.5 %yield) as a\] ight-yellow solid. An
additional 1.2 g of a slightly |less pure desired

[ﬂﬂdﬂﬂdt veslgbnaifiietdifjyorp- Nd\#dsn@thﬂpycdvbmnecmomlﬁe (24 g,

%u gnpp )lc_)grgga%ed's 1\51_}%',1?[9% Hljﬁ%[?S 9,) wag %dfg?? SHITG(E) ?uspenszon of
ithiung al(ifnifi hyﬁﬂ%—g}’ (s1 H 98%1111%5\11’[%0@ GrHENE aﬂO 46 {1 hixture
SI;, 3.94 (]3 H"s), .3%(1 H s), 2.73 - 2.92 (4 H,
nyvas all@ <200 0¢d1hd ﬁSREP(KﬁetJSZ@ﬁ@ﬁMMQ)n mixture at RT for 18 h, it was

G 14(4- Ar RH 2 E}?@ﬁq’iﬁﬁé{)g‘a@dﬁ@ i Rater e SRR G ng

3Tt§’b 91'1 Jnlé%% s& Hﬁw 0. 41 éaed over Na%)SO4 and ﬁlterl;?% | 'ghe filtrate

nit rop enoxy) rret cycl obut anol

PleP@iRehtidiedRarch. 36 ANdyLO%rdtdl (ﬁsﬁlﬁiﬂ@n of mbsﬁ?ﬁh@@‘ﬁ@" usthg a
700 nL MeOH was stirred under H2 at 50 psi for 1.5 h.

Aﬂgmuxmmmati‘lmrrenmm@lg pterial washgilied nodertslighdgredaced pressure

oot A AT R T fycyon (4 s W20 csptingd g {gegnpound

gcon%é'tﬁm%@ hwithapeant ThetdsNRayTRF d@as @§reﬂﬂl|y éﬂf‘éedﬁﬂﬂ'pé entle stream
solid. 1H NWR (400 MHz, CD30D) 8

1@51111805@ thizjeld 6- (QB(QLﬂHDm@NCleMM}SEI N@metbylxr@(dlanmmmlz g, 80

it s B g oA ot rtodys it 4% Zs®m, . 235
C?%H&Jaéa%hwe%f% BaPh 5.0 11 wor o- 1. hydr oxyeyel o

but yl ) met hoxy) - 3-
met hoxyphenyl ) t hi eno| 3, d%\I (ﬁrl m di n- 4(3H) - one
C. 1-(3,3- D1ﬂuorocyclobuty1)— methylmethanamine oxide hydrate

@
rl.@._
\
[00112] Ref. Cope, A.C.etal., Org. Syn. Coll.,1V:612-615; Doeringetal., J. Am.
Chem. Soc., 89(17):4534 (1967).
[00113] 30% Aqueous H,O, (18 mL) was added dropwise to a stirred solution of

1-(3,3-difluorocyclobutyl)-N,N-dimethylmethanamine (12 g, 80 mmol) prepared in
Part B in methanol (100 mL) at 5 to 22°C over 2 h. After stirring at RT for 20 h,
additional 30% H,0, (18 mL) was added. After 3 h, Pd black slurry (150 mg) in
water (3 mL) was added to the stirred reaction mixture in small portions such that the

temperature could be maintained between 5 to 25°C with a cooling bath. The reaction
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Cl 15 [00118] A stirred m xture of (E)-nethyl
5- (4-chl or ophenyl) - 3-

W@ 2adpeBty| am no) net hyl ene- ami no) t hi ophene- 2- cCRBETHIGSA0DH045452

10

15

20

25

e (33.9 g, 105 mmol) prepared in Exanple 1 Part E and
144- am no- 2- net hoxy- phenoxy) net hyl ) - 3, 3-

dinftuerveswatredat RA dbr 1 Ru¥nt? the O3 0%olniiah yeaped patiadiliration, the
Part G and phenol (200 g)was 20 heated at 135-140 C

f BitratBwasmonkintratedta veeadrisore be, hdiflvomayelebdybyN.DE.

Sl nefive P il 4 SPRL ASHTES o1 ko .

t ki & at i t 99y
gl;éf%/{w Mﬂlhfggﬁd‘g?mm. 2{1{,9}?%.2@@%}@5@@}@,_6&),33{75 2.92

ration, with chi ed net hanol” and dri e

under my, acpum $O(YVHemhyl 6- (4-chl orophenyl) - 3- (443, 3-
di fl uoro-1-hydroxycycl obut yl ) net hoxy) - 3- net hoxyphenyl )
thieno [3 ,2-d] pyrimdin4(3H)-one (37 g, 73.3 mol,

69. 8 % yi.eld a ite lid. Dilution of the nother
SBI i quifg”l%ﬂf‘%ﬁm%?_%ﬂﬁﬁe RS ARE S eci pi tated nore sol i d
which was triturated with MeGH to yield 1.8 g of a
second crop of the desiredgproduct. MP 198499C 1H NWR
(400 MHz, CDC13) 8 ppm8.14 (L H, s), 7.66 (2 H d,
J=8.56 Hz), 7.54 (1 H, s), 7.452 H, d, J--8.56 Hz),
7.08 (1 H d,-J=8.56 Hz), 6.99 (1 H, d, J=2.27 Hz),
6[00314]1 Hp oullgr tiregroze mapt ofthepwpter fromythe sarpples)-(3,3- 89

. H, N .93.(4 . 13C 1 1
PTG f hahiad Sgd e Es gl imal
S%repété@ 11PParl83wvak hedtdd ufider b3dufn (ll)zrﬂ.rrg at 1PClisink2idillation
120. 8, 119.4, 115.7, 117.6 (dd, J=282, 269. Hz)

1detupwiti Sic5rec@uing fegdcodledl®, - 78 GAYnceshe waten Badbqen removed, the

RO S SRR SoEGSOaNAS Cuc Bl it phER sBling

| FRfePMEn R R blioliYe ARARBXRASINE of BlrR BARITmERAM eh@lBd in the
were enployed'to generate am no acid esters of both

g.ﬂﬁﬁwi@- flaske @mﬁi‘fmf tbé rechiyingefiaskorry theh atabbasbequentiofly with
S boct ATL Sl 8 AL o ) OB SHE L Ca
%ﬁg‘%% E%g‘g@@?gz X g&e é?iggggf-éﬁkﬁ%?%ttﬂﬂ&eg@}&umne (5.5g,52.8
sl 55t SRS O B TR0 o
diydrooenaphesphate @.n/f).0 0 Ove

E. 5,5-Difluoro-1-oxaspiro[2.3 Thexane
F

\/O
[00115] Meta chloroperbenzoic acid (74.6 g, 303 mmol) was added in small

portions to a stirred solution of 1,1-difluoro-3-methylenecyclobutane (21.0 g, 202
mmol) prepared in Part D in CH,Cl, (600 mL) at RT. The reaction mixture cooled

with a water bath during the addition. After ca. 1h the onset of a slight exotherm

prompted further cooling using ice-water mixture. The reaction mixture was allowed
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Cl 25 A Bis(2-(trinmethylsilypethyl)
di i sopropyl phosphoram dite N S. [00120] A solution of

WQi2G08apBeHy| phosphor am dous di chl oride (10.8 gPGUUIB09/045452

10

15

20

25

nmmoles) in Et20 (53 nL) in 250 nL three neck flask
equi pped with a tenperature probe and addition funnel
wasoarab &1 dvar @ ht AfteRdirtingd et RNZor & Is additional nfCPBA (10 g) was

AT R RS ER P 0 B d b
Sy -0, g8 AP S
efiltateew s Washe@ with me/mapmg. eThd drgafiotayat wandidd @ab HOEK

white suspension. After stirring overnight at 20C_the
néotcentmtadts chi 1 0anbasinglhdYigessmcobmm. ClkematesialvaishBaesh distilled

twce wth 3 eac Et.20. .The 10 ¢
1, Pk e 8 R Srspein e e Sup Rt B ymizs Jess
'\l?l'fg@tﬂﬁa% WaveshcBYr A Min®4 vikdRQoliiht 7 a SHIhBOf ABbximately
O4 and concentrating to dryness under vacuum at
r fﬂbmlterffqnéngﬁ@r emitsins(d-(HGlpek frdifBiorgr pethsplino[2.3 Jhexane (80 g,
d| i sopropyl ph sphoram dite (18.12 g; 49.56 rnnol es;
(50080 B 6)yishBP YORVA- nBlis g@teeilabWé%\vseéaflmw&%ther purification

n%k;é Sensalopm AN b S DGl st P9t - fb B i 288 2

17-1.12 (in, 411), 0.15 (s, 18H) 13C NWR 6 (100
|vﬂz CDC13): 60.7 (2, d. 19.1 Hz, 20), 42.7 (1,
d,Jcp 12.7 Hz, 20, 246(3dJcp 7.6 Hz, 40,
20.1 : Jc =" 7.6 H 20, -1.4 (3, 6Q). 31P NMR
8F( 1623 M—Elﬂu@r}xﬁsg%mqthgmw(l%t}@h@@wefﬁyacxc anol nj n
gradient; mn retention. g
20B. (R) - 2. (4-(6-(4-Chl oLoghenyl) - 4-oxot hi eno[ 3, 2-d] pyr
i mdin-3(4H)-y1)-2- methoxyphenoxy)-1-cycl opropyl et hyl
bi s(2-(trinethylsilypethyl)y—phO8phate Si 0, /0 ./

~o

NO,
[00116] A mixture of 5,5-difluoro-1-oxaspiro[2.3hexane + 3 eq. CH,Cl, (22.52 g,
0.06 mol), potassium 2-methoxy-4-nitrophenolate (12.43 g, 0.060 mol) prepared in
Part E and NaH,PO4 H,0 (7.45 g, 0.054 mol) in 50 mI. MeCN-water (85:15) was
heated at 130 °C in a steel bomb for 3.5 h. The reaction mixture was diluted with

EtOAc, washed with 5% Na,COs, dried (MgSO,) and concentrated. The crude

product was recrystallized from ca. 150 mL MTBE giving 3,3-difluoro-1-((2-
methoxy-4-nitrophenoxy)methyl)cyclo-butanol (11.2 g, 0.039 mol, 64.5 % vield) as a
light vellow solid. An additional 1.2 g of a slightly less pure desired product was
obtained upon concentration of the mother liquor to ca. 50 mL. 'H NMR (400 MHz,
CDCl3) & ppm 7.89 (1 H, dd, J=8.94, 2.64 Hz), 7.76 (1 H, d, J=2.77 Hz), 6.95 (1 H, d,

J=9.06 Hz), 4.16 (2 H, ), 3.94 (3 H, 5), 3.36 (1 H, 8), 2.73 - 2.92 (4 H, m).
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c 00O [0012111 To a 250 nL 3 neck round bottom

flask equi pped with reflux condenser and tenperature

wWpeobadiged fl ushed with N2, was added PCT/US2009/045452

10

15

20

was q e

(R)-6-(4-chl orophenyl) - 3-(4-
(2-cycl opropyl- 2- hydr oxyet hoxy) - 3- met hoxypheny1) -t hi en
0[3 2-d] pyri m di n-4(3H) - 50ne (6 33 g; 13.50 mml es)

repared in Exanmple 1), 24tr zol e
23 }no-%rmfﬂmﬁp%@ea@ ufffﬁﬁYCiﬂ u

t he resultlng t hi ck mhlte?suspen3|on was added

bis(2-(trimethylsilyl )e,[.h )
di i sopropyl phosphoram dite (9.8 g; 26.80 mmuol es),
prepared in Part A The stiTredHreacti on was heated to
reflux (40C internal) for 18 hr under N2. After 18.25
hrs (HPLC showed cl ean conver e on after 1017.5 hrs),

the reaction m xture was cool eg too 3 to -4C

Subsequent dropw se addition (8.8 n.; 100. 14
nmol es) resulted in a high exg -rn1mh|ch subsi ded
only if the addition was stoppgd. Note the exotherm
only occurred during addition y ) the first 1.3-1.5 ni;
addi tion of the renmai ning H202 over 15 m nutes was not
ep0dt bjr miAcmittued df 3, Lddlvoon np(Zemetinxy#- t he addi ti on,

the reaction

W& B ﬁym%qf?ﬁﬁlf’ bl A2h g L mH naBRar et end 10%

f a i9Br 1.5 h.
PR n%hergig rﬂllnB YinCloRaRL MR Yad 3irhéd und-EF'Fizr ?9@?& qvlilr 1.5h

by d opw se addition of col

aguePHfraliBr FROAIRVEK asldombontiliditb @ve 1I\Iguemﬂn§-qol ing
bath is required as the first 15-20 of the quench

pmtlwmdaeamémthyari’rﬁﬁé@mmqyﬂ@buﬁn@h@819@15 &t sumglequantitative

b Aot hek Tormle sed o SR S MEREETR I D506 58 sl

o5 R 4 BT NS g g e

OF Gay1 (2l Y9I 3. 9@ M/a@hzessgcm DH, ah)l ¥.3%i- Qfﬁ67(QHﬂ.m)Qf IN
I—|C?1 65( rrL’yng E1§’O and 50 gf brl)ne prior to drying
over 4.5 g of MgSO4. After rem)val of the desiccant by

L RO e LB 23 AU S B ARALEH B B 305

3RfethokPshen !h%zh@%ﬂ migBlAsA)ved in 65 nL of MIBE
reconcgﬁ% rgl?l on }%’51 35 rﬁ p?oduced a §_J| htly

hazy residue. Di I ut| on wth an additional mL of
MIBE and 45 nL of hexanes in 15 inL porti gener at ed
a solid. Swirling enhanced foi mati on of

t ransl ucent 0 OH

cI A\ | 4J |

[00118] A stirred mixture of (E)-methyl 5-(4-chlorophenyl)-3-
((dimethylamino)methylene-amino)thiophene-2-carboxylate (33.9 g, 105 mmol)
prepared in Example 1 Part E and 1-((4-amino-2-methoxy-phenoxy)methyl)-3,3-
difluorocyclobutanol (27.2 g, 105 mmol) prepared in Part G and phenol (200 g)was
heated at 135-140 °C for 45 min while the reaction being monitored by LC. The

mixture was diluted with methanol (700 mL), stirred at RT for 15 min and allowed to
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particles during concentration to 40 rnL. Further
concentration of the residue to dryness yielded 24.5 g

W@L00y/14436X e solid contam nated with MIBE. Tit r2@T/68R004/045452

10

15

20

25

the 5 solid in 40 nL of hexanes produced a seem ngly
fairly honobgeneous suspensi on which after further

Chitdridk dt RT wdrﬂngkﬁ() Thie phexatees] produativae isoMiEEb ywalération, washed
collected by filtrati

. The cak d twi

mth S mathanh! 5 5 ZREER BB T PoBRBE (3.3
ol - h{a&oﬁl‘?m'%h%ut%h%th\b%ﬂw IR S bRy 1) A &N 3 X yPinidin-

(R)SHZaoﬁé(Z{’/Bg (74-3cihnot, @9t EeYiyy1d]d Yasoxehins eric] alnmpwthennmher

s 3‘4%&?{% p%fany"%é@?aﬁéf%%é%%%% BG b Gltaisd b Meon
cmﬁim % %%J%é%ai%r%o%“ﬁf S ip uvﬁw%w%%sl%?%ol IR (400
%%&M@ 3.1115& H %%61466(@ H Jd=J§8 §6 !thz 72579 1] H -9517.45 (2 H,

= 24, 0= H dﬂa2237:H 89 1?1 dd
1&*)1 8%6%)(’ﬂ08§FH d,0= @256}12*‘)*)696594 (18 22 % 52

4J=€8&B142020’ Hay 4.18#(2 H15)3385 (3 1, sBR)72 -D.B0U1L18). (ihq? NIR, (126

L7, BI83s NSk 157 8 156 5 ds Rt B¢ s o spadgpt 1457, 1314,
1edr. 4'12%%3127 %%12@2 ﬁ@ 41@%71'111%3%15%%-2%?. Hz), 111.4,

1545364 61@:&1 %18881&3(550J4@£p(t5$2@g)8z);(13 g (519 gcp

(2d,
Jc_p: 6 4 Hz), 13.1 (d, Jcp = 5.1 Hz), 3.6, 3.0, -1.5
31P NVR (162 MHz, 20 o (m Jp H= 7.4
HPLC.  96. 64% API . ‘%@@&%@é#ay, +ions) rnlz
C@R) 5]51 -Prodrugs of the Examples 1 and 2 compounds were grega red to improve

2-(4-(6-(4-Chl oropheny1l) - 4- oxot hi eno[ d] pyri'm
|sh1ubxﬁ(yéﬂﬂﬁ-eync)% Fatdaox Wem_empbbr@cbtqgwb@tqmmo acid

(oo oS Ppaionyt e ackorn BHGR IS Bis g sucn

'ab?f&éaﬁ)c Mdibnid: SREALMANSNANRY dcids £¥ CkORHIPRM inSixBiiples 7 and 11,
bis(2-(trimethylsilyl)e hyl ) phosphate (35.27 g, 47.06

nidesips 3 pné paredplify pRepatatidp ofadncnolyhdsphate SHIC12 (315
m.) in a 500 nL CHEMGELASS(r) jacketed reactor (glycol)
equi pped with nechanical 5stirrer, tenperature inlet,
ni trogen/ vacuum sw t ch i niggian@glgis i on funnel and
reflux condenser was stirred at 20C until dissolution
was co(titr)+29¢4e(6 W@Mewhmyl)—hexomteepiﬁal dipynpediat JAE)-wR2-
reduced to - erat.ur d st zed,
TFA (30. 2 et & ané’PE’n? W&@YA%@O@FB%%
the stirred sol ut| on resultl ng in a 1.6C ten'perature
rise. The reaction tenperature was naint aldwedo betvveen
-0.5C and 1C 10(internal) as aliquots were®
periodically withdrawn to nonitor the rea@tl oﬁ
progress by HPLC anal ysis. I medi atel p_f okl ow ng
conpl etion of the TFA addit Pon, c andl ysi reveal ed
the conposition o be 9,29%!st a u bi s est 44. 78%
nmonodepr ot ect,i op . iSI r d produBie 1. 21%
(R)-6-(4-chlorop 1)-
cycl opropyl- 2- hyoroxyethoxyﬂ 3 met hoxypheny1) - t hi eno[ 3
, 2-d] pyrimdin-4(3H)-one 15 and 1.25% of the main
si de-product. After 64 mn, the conposition was 0.0%
sthar t i Bip(2strieethydsiB2thybnribdepopitplbdspboran®dite36% desi r ed
product, 1.52% (R)-6-(4-
chl orophenyl) - 3- (4- (2- cycl opropyl- 2- hydr oxyet hoxy) - 3-m
et hoxypheny1) -t hi eno[ 3, 2- d] p§fini di n-4(3H)-one and
2.69% of main side-product. After 95 m nutes, the
reaction was cooled to - 3C prior to the addition of
MeOH (28.5 nlL) over 5 mn.




20 After stirring for 30 nm the reaction was
concentrated at 50 nun Hg and 15C to a residual vol une

W®2009/346368.. The sol ution tenperature was i ncr cRGEUS2009/045452

10

15

20

19C prior to slow addition of 120 nL of MIBE (ea 12

m n). Although seeding was begun after addition of -30
m., about 42-45 nL of MIBE was gdded before a white
precipitate started to for stirring for 2
hours at 19-20C, the solid wa§ collected by
25filtration. Both the reactoP.and the filter cake
were washed twice with 120 of MIBE/ CH2Cl12 2.5:1
v/iv. The very sandy white/ ogff-white material was
air-dried for 15 mn wthfvacuum guction before drying
overni ght in a vacuum ovefi—at 45€gfo obtain 25.58g of
crude product. This mat€ri\al, whi gh™contai ned sone TFA

by F NVR, was recrystallized by heating 24,3 g of the
00#R0pr duisrdvtianplzdisorToPYPhorBiOTam dave IxbIaride (59- eklers

in_a E [{ack r t ' LI t
B SRR S an i BRGHBR i bcloekls W8 Gpperatore

‘ ¢ L1 onal B to
AEReE 8 fhin el BAAATY T PAEundd NIT RohBhel2t
0 1s8y1RtRandN (1266 58I 0t B RindGest ARl EENNES atglin 82 3D aMkoles) |
4%?:ﬂltﬁaﬁl?gugg%ut tge ag:gi tion. Upg§n corr%}q]gti or%uof ) in
agd Ot (89 mnlt)heasfadiled ippeisewsyr B0R8ILIAtes@She s@eteidiisbplopyl-
previously crystallized product. Once rapid
cplyspadrbmadnus dichheganelution.addniid exvaher@dB-1rhiC)afccdmpanied the

FErbetn ol ovbiei St oA i bl £R0HC i
r \%é%ghgfne& Th REusivEd% WRSy&A/ gvﬂcé QiR 36 ki, @&!ﬁ%f)Etg?ﬁgfhc

ca nutes and stirred for 90 mn at 20-21C bef
CRhBALd NBratRves®lvchely { 100 matdfemurdal fukbe NGACO9Followed
and the filter cake were washed first with 120 nmiL of
apetong/ dfHrind; A fiet dridaitoveh S0 4 Andavatametifd kOdrphdss under
After air drying for 40 mn with vacuum 10 sucti on,

t Yeeusml 4t dooma sengtrerature] Mis@ -(aweibyisdyiethydl dB@Erdpyiphogpheramidite
to yield 18.96 of ) , .
(@)8;12&419(5@-1{1@9% V&5 sicid))was ohiadnad asiciesr solgplsypianidy HH

[ t\h Vel G e I -

o o S PG DG YL DGR PP BTt /= 6.6 e
yi 170 6 0fs ,

! ;n ﬁllg')gl)l’ﬂ\%f%&rﬁ, ﬁ?&."[‘g@ﬁt@%ﬁ AMRAVR BVESY 617, @ﬂtﬁl%‘é’oﬁﬂ(z, d,

726 (m 1H), 3.82 (m
4 . - . 867.(gd 7.
1@% EL=( 1391_ ?ﬂg,: 25@7b 4%.4 :(233 g%')PHz)a%'&gI_Z(l %C%’d%%ﬁéf @,JJC(:,QJ 7.6 Hz, 4C),
82 227 6Hz, 28, -9.473 264 3 NMR .58 68 MHZ DAL, F 143.5
8_2%*6%%{&;%’56?%’ gt (E)|z4), e 6(5(2,ﬁ1|—|), 890"

(&). LEYMSIRN WNRH) 126N dicByBOndengorppm 2. 4, 3. 1,
13.1, 56.0, 71.0, 77.9, 112.2, 113.1, 119.8, 121.9
122.1, 128.0, 129.4, 130.1, 131.3, 134.4, 148.4,

1é9 1, (I'g‘)z—l’zq—(é(6~eﬁﬂghl%rophenyi)—4~oxothien0[3,2—d}pyrimidin—3(4H)—yl)—2-
methoxyphenoxy)-1-cyclopropylethyl bis(2-(trimethylsilyl)ethyl) phosphate
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156.2, 157.5. 31P NWVR 8 (162 MHz, DVMSO-d6): -0.75.
HPLC: 95.4% APl; 0.69% 20 LC/MS: rrile 549.1 (MtH); 4

woreaognadsbent . H gh Res. Mass: C24H2307N2CI PS cROTUS2009/045452

10

15

20

25

549. 06522; exp. 549.06531. 1001231 Chiral HPLC:
Optical purity was assessed by HPLC chromat ogr aphy at
20C using a CHI RALCELO 03-RH, 150 X 4.6 mm '1"5 p. m
colum for which the nobile phase was 100 % hanol

wi th 0.1% phosphoric acid with a flow mateof 0.5
mL/nin. Under these conditions the S enaRi] oﬁe\/s\ ut ed
in 8 mnutes foll owed by the desired Renaflti oner at
10 mi n. EXAMPLE 4 0
(S)- ((R)-2-(4-(6-(4- Chlooph-4Wno[3, 2-d] py
rimdin-3(4H) ) - 2- 9 ?E‘PCT/ US2009/ 045452
met hoxyphgno¥ ]pro yl et hyl

2-ani no- 3- net\ay | H2 CI 5 [001241 A mi xture

of (R)-6-(4-chlorophenyl)-3-(4-(2-cyclopropyl-2-

hiogi 2Ky e tThax30-1BE Patebb xqypiddostdmn- ftdsk equi[)ﬁc&wiﬂ]l pqthjxmodiimser

%@%@bgﬁﬁv@%(@éﬁf Hughed (%gag]gz,dm@&ég ew-ft-lorophedy)-3-(4-

Z(Tyc% n‘;/_ggrf ridi t;lopS) ﬁgkijel)he(lgl)ggo n(g{é%g(gp% (3111»49]‘:{}

Qk%%%g(glfiarsb)mﬁ@mﬁ@wpa&a 1§Exalhpfeqr) 1911 4-BYablNB.89 g; 27.02

anal YSI'S NnoO starti ng al cohol renai néd ﬁe suspensit on
washodkis)) Lend aniydriusCHE IR (ehthpasHES. Wi ot the a@ummk white
After extracting the aqueous |ayer with CH2C12, th
cHWDENTEE WisuldpE biseydrimethylsdy ﬂééﬂg@mﬂﬁhoamhcyamdﬂﬁ 98g

\Y °C
1580 BB B s P a0 AN oo
I RSdrildIpfora s wuhﬂefrll‘@ﬁ Aer by 25 hasHIrCIU sikieagleap Bynversion after
(silica gel, EtOAC/ hexane O to 40% gradient) to afford
t hes h’ri)J the mnpmum@kt(lﬂe w2 ogdpled o a3 whi4f©. Sobsequent HrdviRe
CDC13) 6.0.41- 53 (m 1H), ,
oa@eu@l @fé‘lz% <818r5nL é&glﬁ @1%%@88 ﬁ?suit&fiyn 2 bigh %&%Wl which

7Hz 1 1 1.44 .
(bigegt ohay 15230 op e bl Noue i exph i Shtpriel fhring
(hdBitiRDF thé 86 15V 3 pfiMadditbn of tGefdinink F,@ Bver Islminutes was
6.92-6.95 (m 2H), 7.04

not exothermic at all. Upon completion of the addition, the reaction was stirred for 2

hrs at 0-5°C whereupon HPLC analysis revealed the reaction to be complete and fairly
clean (~92.9-93 AP). The reaction was quenched by dropwise addition of cold 60 mL

of IN aqueous Na;yS,05 over 12-15 minutes. Note a cooling bath is required as the

first 15-20 mL of the quench produced an exotherm resulting in the temperature rising
to 17-18°C; the rest of the addition was endothermic. The mixture was stirred for 20
minutes at 10-15 °C prior to separating the phases. (No peroxides were detected in
the organic layer.) The organic layer was washed sequentially with 70 mL of IN HC],
65 mL of H,O and 50 mL of brine prior to drying over 4.5 g of MgSO,. After

removal of the desiccant by filtration, the volume was reduced to approximately 30
ml using a rotary evaporator at 25 Torr and bath below 30°C. The residue was

redissolved in 65 mL of MTBE; reconcentration to ~ 30-35 mL produced a slightly
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20(d, J = 2Hz, 1H), 7.26 (s, 2H), 7.45 (d, .1= 2Hz),
7.54 (s, 1H), 7.66 (d, .1.= 2Hz, 2H), 8.16 (s, 1H).

WOANBI4BS : rniz 669 [ Mrl-11. [00125] The BOPWHU$S2909/045452

10

15

20

25

ester frompart A (1.12g, 1.67 mmol) was dissolved in

a 1:2 mxture of TFA/CH2C12 (17 nL). By HPLC anal ysis
clidzg reslduer Dﬂﬁtié’tﬁ)wﬁh ahhédifondadtmbof NIBE anpdeme of hexanes in

V\/nereupon the volatiles were renoved under vacuyum sﬁucent

m&wﬁw@rgea%@éwﬂi%rﬁmmwﬂzw%%%% &8 Vhyte i

R A R D

t(ﬂltyh@;S Gl wasa ohitaksietconfminhed wpﬂnerfBEatl‘ttmnowaﬁ the
achi eved by flash chromat ography (silica gel, MOH
crbign 40 gk ot hesenegiedusqe p S@%nlaglfycfﬁzalwglqgﬁ%ws feppension

C&%ﬁ %ﬂgrsﬁl?lhglj %Egtloﬁgv %OMIIBLL§12§%{GS d < "BHL' Jg’@é% %%Hé:ted by
1ﬁll1)at10ﬁ) ’ﬁﬂa dﬁk@%a;( washed klyice Ovitd2 I ghl. edeh FHY:5 h&td)les/M"iﬂﬂE and

(d Hz), 1.16-1.19 (m 1H), 20721On]r
3a13§r1@@| for 11}§pp:|zthe fj]q;r with gacupE sugtp.gn Adtep dransR

240 2 Mggbbhens) Px oot af Piyid 9%}‘*2@%

111163110}{)7};}@50}(3@ 1 d;yciop?(b}b@rletﬁﬂi%)s(zaﬁuﬂlﬂetlﬁ}ﬂsﬂyl)‘dhhyl)l.}ﬁh@hh& (9.64 g;
ES%@ mz 569 -[BI\/H'HI‘

nyaeles 9p 4 m@ﬁbyﬁ%ﬁly@mq apH% gutgi véHes qestalline product with

%@ﬂ%%{ Kb %ﬁ%@%%lm%@?%ﬁﬁﬁ%mt 7464(@ J= 8.8 Hz, 211, 7.51
( dhg‘f ?7'4&2 dﬁ'g—r gg'h%zﬁ );5—130%8‘%1{1 T@ ’élglp 9?(%%52 7 Hz, 1H), 6.90
hgty m:xw; howz) 13}) it h!amqhe ayi;,)4 11114@802{113433 dn] . D] 0H),

n%r%ﬁ )2 3@(% é@“ﬂ 1@&%%%& B’Uﬂa;@ﬁém ﬁH§ dedt ngé@f éHR Pely-0.38 (m,

BB T v RN N BT R iy b 1458

%499 283 mpa 931‘%"3 M"‘ss @S 1%5?5&5?%\/{2%51‘“1&9@91143 111.4,

ture Was st1rred apor at

f @1 nw oy 511l Ia:s)mtar(@m%t 9 IS&pIFIy) 64.2Qd gl PS6140HZ, A% 56.2, 19.6
Et OAc- Hexanes) yielded the desired N-Boc gl ycine ester

(@87J/ = @4 763, I3nb{d, J4}9 94 Hzg| 9, 36 -4 5coll BN MBS 6D iMHz,
containing 15 nol e% of 5 diisopropylurea. HPLC Met hod:

cEadilont. Bo(weht y syt Bm). FTHBING 10064°A20% BIS la%oipran)Gotons)
B (A =90% H20/10 %ve0H + 0.2% H3POQ4; B = 90% MeOH 10%
Hadz 149 728 H3PO4) for 4 nmin; detection at 220 nm YMC
S3 ODS 4.6 x 50 rrmBalllstlc

C. (R)-2-(4-(6-(4-Chlorophenyl)-4-oxothieno[3,2-d Jpyrimidin-3(4H)-yl)-2-
methoxyphenoxy)-1-cyclopropylethyl dihydrogen phosphate

O

\\/
P

@aﬁ*g\/\v

250

o C‘-‘ZI.'



colum; Retention tinme = 3.61 mn, 100% [001271
Wt hout further purification, the N-Boc glycine ester

WG 30Y145865 0. 605 10 nmol ) was added to 4N HCL i PCTUS20891&45452

10

15

20

25

30

(10 mL, 40.0 mmol ). After stirring for 3 h, the
m xture was diluted with MeOH (5 rnL) and filtered.
TIe6122)l t e modhe ofdB) Méﬁé{ﬂﬁmhlompﬁbﬁﬂ) ¢ 53 othmno[ 3,0-dypyeingidin-

SN 3)'65@3%%3%&%)' fha oM b DR o) TRED

(% é@@ %@%g%%nblesﬁ?%pﬁd% $8xt @‘]a%éé‘ﬁhyd&ué% 4315

%3{%&3 %@ r(n% @?%M@%A%‘%@ i ete% ré’acé)r ggiyécﬂ) e@t&?&ped with mechanical

7st§[$r,( tgmpgratuge gﬂtpqzmtrmggnlvapu@g s(mjtch g;:tletz agdifipn fug[lﬁgl anz;l refdux

J= 8,35 Hz d, J= 2
i$peiet S s 4 i it vl del Pl e gSghS nterna
Aefipbraba® Wil redHO84 100290 00mey ak térﬁpéfmmchdls%;ﬁ&a%m €30.2

next 5 mn; flowrate =1 nL/mn; Solvent A = 0.05%
TEA; BHO.H2 omnEHISEN a6 98d®) dromsisy énthe 208 solgtigpwsifing inp 1.6°C

0: CN (5: : = 7.46. mMn it 99 % LE .,
e Ry 357 41 Popaow PP aHEny 15 Pl Panetn 5 A 1°C
PYhleiati R-2Bhddd whld pedivdically withdrawn to monitor the reaction progress by
met hoxyphenodxy) - 1- cycl opropyl et hyl ) 2-am nopr opanoat e,

hﬁai&ﬂmlab'md Engaiiiatly fodlswignags]letikeofithe TEAcddionndPLC

e e
Dhﬁﬁ@d@ﬁm&% Cgll_hmm% irdd iR, Y1 % (R)- -6-(4-chlorophenyl):3-(4-(2-
2009/ 146365PCT/ US2009/ 045452 ( net hanol - 400 M) 8
OcybberdorH8- %hmdrahoetho@y)esmeﬁ@x@plpe@%tmemo{222rd.1p3rimédip~4(3H)_one

1!1_3(;5 L%@"%g)f (lqge’ m%ia) SIdegprgéﬁq{ Szg%ér(% Igéa_&hsé’ c&%%kigg'% 8\1721(3 ﬁl%%/o starting
1@&:1‘ gégﬁ I(lgx%deﬂrt)t&tl@n, %, %Wﬁemfkﬁ‘?rocﬂw@‘} 5&”/3@?(-6[}42 H,

ahloﬁ:pﬁalyﬂazs (@H@ pyﬁOQ%ﬂQ»hmxyeﬂﬁxMBS AP hdvyh)-thienof3,2-
HPL.C: Fi 4.6 150 0% t

OG-0/ i 260 LR BURPrHERt AN TFRBRS the

r f’eta@tzgn Wa %of@cﬂo -8o¢ \p%} tofthE A dach EEﬁeUg\P%O} ﬁt‘?gf\& 5 min.

Sol vent B =0.05% TFA I n
7A6|2r stirnipg for 30 min, the reaction was concentrated at 50 mm Hg and 15°Ctoa

residual volume of ~ 134 ml. The solution temperature was increased to 19°C prior
to slow addition of 120 mL of MTBE (ca 12 min). Although seeding was begun after
addition of ~30 mL., about 42-45 mL of MTBE was added before a white precipitate
started to form. After stirring for 2 hours at 19-20°C, the solid was collected by
filtration. Both the reactor and the filter cake were washed twice with 120 mL of
MTBE/CH,Cl, 2.5:1 v/v. The very sandy white/off-white material was air-dried for
15 min with vacuum suction before drying overnight in a vacuum oven at 45°C to
obtain 25.58g of crude product. This material, which contained some TFA by F
NMR, was recrystallized by heating 24.3 g of the crude product in 200 m1. of THF
and 16 mL of water in a CHEMGILASS® jacketed reactor with stirring to 55-57 °C to

achieve complete dissolution. The solution was heated at 60°C for an additional 15
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purity = 98.7% (Detector 1). 10EXAMPLE 7
(R)-5-(2-(4-(6-(4-Cnhl orophenyl) - 4- oxot hi eno[ 3, 2-di pyri

WORWPM463¢4H) - y1) - 2- PCT/US2009/045452

10

15

20

25

nmet hoxyphenoxy) - 1- cycl opr opyl et hoxy) - 5- oxopent anoi ¢
acid [001291 A mixture of glutaric anhydride (73.0 ng,
Oniy Goatediwl §5°C(dRpr &9 (dn; whereupon 50 mL of acetone was added overca §

Bl BRE e ot B AT A P SRR o
r@)m et S B bn @lﬁeeﬁﬂﬁlg‘ii dd@ly gﬁﬁﬁ'@ﬁ %/ag- &84 ith previous Zy
pyrrolidinopyridine mol ) in CH2CL

(otyml)lz@moémqtr(r)w rapldztb;@taimaﬁzﬁ bbgam; an additioviBl 245 mL of

i ndj cat ed out 35% cqnver si on. ition rti f

g R F S A e LA TS
u%ggut\‘ﬁﬁigd(ﬁﬂg? Ghe AlshREnt ShikE El’url'g vilks c8Qlcd %i"@(]acket) over ca

an ot her 16

conversi on was conpl e te accordi ng
HRLGinuTdsendistitred forWwlsnioaoPe@ 110 b&dre @i}liledhl@.ih%(bli‘d by filtration.

(R S sctol SPGB §t o ol ok retepe/ THF
( =oh Lk aﬁ’&“th&ﬁ‘w‘{’tﬁ%c&k}ﬁé Q'z@%ztay (NSRBI RhY ?%'3]65% with vacuum

NOVENEXO Luna AXxi Cl8 30 x
gnuatdome nhe faldnvatGibcAiin 6@%@1& oveddt A0U06HIB hi Ao wHeRIORH 96 g of

P b R T
PRI o TPy LD 12 B9

Gri3Ghb $ivRD amr( %IE?@&ENEXRY()SO@.M& MNIBOSR) ec:pgmam»((mm@) 0.52
mn; 10 mn gradient from40% A 60% B to 0% A: 100% B

(éa,- ZI'BOV?HM 18), %&gﬁmm, 02096, TFAY = 4. B Hzpo%o (s, 3H),7.06 (dd,
I 582 TR0 otk g S S a . s ad ). 7.58
R R D L e

5@5}5 MHz mm%)(&'@pmﬂ-m, 31, 85115698 70, 728) 11222, 3032 1B.8,

(m 4H), 3.86 (s, 3H), 423435(m 2H),464473(m

11‘31 9,6.281; 6206, 124, ZB‘D,I 13108 184.4, 148.4,. 1991']|Zl4526'l) ],4979 486.2,
J8,.35 Hz 1 d

SE57. 3 SIBNIR 5 Gig Mfie RMSG- msﬁ') A ALY

oL RS i 1 o TIRh oW Podhents MG bost Sook RKbmRiRs ol
v &2 955 Bal 115t o col um: Retention

t j0023] 4.(3BrallAPLC: Optical purity was assessed by HPLC chromatography at
20°C using a CHIRALCEL® OQJ-RH, 150 X 4.6 mm ID; 5 um column for which the
mobile phase was 100 % methanol with 0.1% phosphoric acid with a flow rate of 0.5
mL/min. Under these conditions the S enantiomer eluted in 8 minutes followed by

the desired R enantiomer at 10 min.

EXAMPLE 4
(S)-((R)-2-(4-(6-(4-Chlorophenyl}-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl)-2-
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EXAMPLE 8
144- (6- (4- Chl or ophenyl) - 4- oxot hi eno[ 3, 2-dl pyri m di n- 3(

WG HOINL6P6D - PCT/US2009/045452

10

15

20

15met hoxyphenoxy) met hyl ) - 3, 3-di f | uor ocycl obut yl

di hydr ogen phosphate FE A. D benzyl

144- ( 6- (ebtisidyphophgny- tyeiapmpﬂethwbdetr@p@-mpwtbmmm3(
4H) - y1) - 2-

nmet hoxyphenoxy) net hyl ) - 3, 3- dlfluoroc c¥obut
phosphate 20 [00130] A m xture of /i:E:T
hi

6- (4-chl or ophenyl) - 3- (44303- difj u«ro-
p ) phenypt i eno[ 3, 2-d]

.0000n1nol) escri bed

propylp osphorarnidite

(2.073 g, 6. OO m nol ) anlektl 2,4-triazole (0.414 g,

6.00 nmol) in 1,2- dichloroethane (30 nL) was heated

at reflux tenperature. After 1 h, the m xture was

caol ed to RT; whereupon, 2 nL 50% H202 was added.

After stirring for 15 mnutes 5 at RT, the ntxtuEg was

diluted with CH2Cl12, washed sequentially MAth wat er,

5% aq. sodiumthiosul fate and water. e 0 g Iayer

was dried over MySO4, concentrated an ej|cru

product was subjected togfl .- a%f;:\glllca
gel / hexaneEt 0OAc 100: 0 to O 10 adient) to afford

di benzyl 14(45¥ h‘

oxot hi endfi3;:4 (4FD yl - 2- met hoxyphenoxy) m
et hyl ) -3, 3- e ST OCNET obut vl phosphate (1.3 g,
1.699 mol , 85 %yield 1H NWR 5400

c 0324 orAvmdyuBppiRS-61(@-qhiorppheayl)-37(468-qyplopronyl-23 8. 56

Hﬁ%o%yfg‘l%gr)l%smetlzgxétgﬁ?ry%}_}quegﬂ?; ?g pé’él%?_lé’?} ﬁﬁ%ﬂib EH? %:SS'nged in

dEstmﬁlea7% 1129, 2. ﬁ;t 180D, Maso@ﬂ)gylbaﬁ)oaﬁmlc% (BA&8HE 5.999mR81)( 4
26 Hz H s), 3.76 (3 H, s),
zdggathylgnga@pymﬁmp (W mg,g 16 mmol) and N- (t butoxycar onyl) -L-valine

B 50 G LR RE VMt AOhINE Pk For Y P L AR Bty
gﬁﬁ%ﬁ%g@%ﬂét’% M&ﬂl )TI%' %F;Sjénfg %%ﬁl‘tﬂlﬁte‘a%t}yt}lz(ﬂz and washed

ogen phosphat e
with ag NaHCO5. After extracting the aqueous layer with CH;Cls, the combined

pyrimdin 3
in Exarrplé1

organic layers were washed sequentially with water and brine, dried over NaySOy,
filtered and the filtrate concentrated under reduced pressure. The residue was purified
by flash chromatography (silica gel, EtOAC/hexane 0 to 40% gradient) o afford the
title compound (1.12 g) as a white solid. 1H NMR (CDCl;) § 0.41-0.46 (m, 1H),
0.49-0.53 (m, 1H), 0.58-0.63 (m, 1H), 0.64-0.68 (m, 1H), 0.925 (d, ] = 7THz), 3H),
0.99 (d, J = THz), 1.16-1.19 (m, 1H), 1.44 (s, 9H), 2.19-2.23 (m, 1H), 3.86 (s, 3H),
4.23-4.32 (m, 3H), 4.67-4.71 (m, 1H), 5.06 (d, J = 2Hz, 1H), 6.92-6.95 (m, 2H), 7.04
(d, J = 2Hz, 1H), 7.26 (s, 2H), 7.45 (d, J= 2Hz), 7.54 (s, 1H), 7.66 (d, J= 2Hz, 2H),
8.16 (s, IH). LCMS (ES): m/z 669 [M+H].
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Cy \CH 1091311 Di benzyl
144- (6- (4-chl orophenyl) - 4- oxot hi eno[ 3, 2-dj pyri m di n- 3(

WOLRH09/1R365 PCT/US2009/045452

10

I5

20

y1) - 2-rnet hoxyphenoxy) net hyl ) - 3, 3-di f | uor ocycl obut yl
phosphate (1.3 g, 1.699 mmol) prepared in Part A was
dBssolved in 5 nL of neat TFA. After 3 h at t he
reacti on was concentrated and reconce at ed fron1NbOH
(3x) using a rotary evaporator. The re |due0mas
triturated fromEtOH to afford ity 30|
144- (6- (4-chl orophenyl) - 40
oxothleno [3 2-d pyrl i f-3 1)-2- nethox henoxy)
' ) clﬁ ut Phydr ogern” phosphat e
|eId) M P. 219C 1H NWVR
(400 MHz, DNBO-.. 4ON 1H s), 7.98 (1 H, s),

2 )
9%?_?5] d H‘jle%%é %}I?é é}l{% gronigaH & é'I_IIEQ %lwg%d%s?%% ina
Hi 2dn1xﬂn=8 ol TR JCHAI12 {1 T ALY, ByshPLG. aﬁﬂyﬁ@ aftbr IShr, at302C, 2
H q, J=14.4 Hz), 2.94 - 3.10 (2 H, n). 13C NWR (126

Medaetic@D@IIontplggp mheETpdi the ¥oBitidS, werd Eengtved L@er42cuum. The

149, 30 14 131. 30. 63, .129.27,. 127. 2.

T3 updih Gpfitiopg z‘%lg Va3 Tashsdgpn b a Vg0 5y
4§§1}§2&§%F rt?%ﬁ&%ém( fg%yi(lé/ﬁ%gr %&%Lﬁpg@co%c%}atiog? 980 mg (94%)
1%% tﬁ% (ifie Qg’m%ﬂ%@%@ﬁﬁéi %“Eﬂﬁéftﬂﬁ'_ri%@&ic[n?’was achieved by flash
neltrbmnmf@hsa Xsihicmegch RO R/ 8HYICH, 0as d6YWairadiatyto afford the title

2-am noacetate F F 10

1eeM3ahA-(0.37 B) aet Whitasdiab pitb VB, { GPELN Yl cH-D4di(im Ky 0.50-
hydr ochl ori de (3.80 ? 19.80 nrnol) was added to a
nﬁﬁﬂlﬁmeiH) 0.58-0.63 (m, 1H), 0.64-0.67 (m, 1H), 0.94 (d, ] = 7THz), 3H), 1.01 (d,J

VT RO ER T O 50 R R iwr SheeRifisr A SRR,

(3@)1 -405YE(xh, 22}9 @6834@6( 3 69%@@6{&@@H)n7 &xaln=eHs, 1H), 7.26

Boc- gl yci ne (3. r nnol
16¢ M), r7ot4 a?f: BHy) Vrﬁﬁr(s,omﬁbe'? £8 (@ﬂ—g?HzlgHacﬁ sl JH). fLCMS

Jhe mixture was refluxed with stirring

(50 ni
f@?sgi 415%9 U\él]iﬂjt ed with CH2Cl2, washed sequentially
with cold 10 % agq. H2SO4 and sat. NaHCO3. The organic
| ayer was dried (MgSO4) and concentrated to give white
solid (3.8 g). After di ss@XAM®hESN CH2CL2 (30 nl) and

addi tion of TFA (15 sol ution rem

£ ORI B4 oo hed b BUTih S S ANEE RGRD- -2 hethory-
concentr r

Nsocs sarciosRate *%S/%‘ﬁ@%@é?%?é@%}?ﬁ@%@

and concentrated under vacuum The ¢ oduct was
flash chromat ographed (S|I|ca gel/ 012 PrOH 100: 0

to 80:20 /@ NHz HCI

[00126] To a mixture of the (R)~6—(4~chlorophenyl)~3~(4—(2—cyclopropyi—2—

hydroxyethoxy)-3-methoxyphenyl)-thieno[3,2-d]pyrimidin-4(3H)-one described in
Example 1 (300 mg, 0.640 mmol), 2-(tert-butoxycarbonylamino)acetic acid (168 mg,
0.960 mmol), and DMAP (65 mg, 0.532 mumol) in CH,Cl, (20 mL) was added
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gradient) to afford
14(4-(6- (4-chl or ophenyl) - 4- oxot hi eno[ 3, 2-d] pyri m di n-3

W@ 204146855 PCT/US2009/045452

10

15

20

25

2- met hoxyphenoxy) et hyl ) - 3, 3-di f | uor ocycl obut yl
2-am noacetate (2.2 g). 1H NWR 25(400 MHz,
O(hisopmpmcalbdc)hnquﬁ ﬁ) 8L,1(B9tﬁ31mf¢ol)s{)rop\ms§ et 252’ CH, The resulting

e popsined g oy 1S Bgsrmich Talloged BBt Sdibsraphy
6(396 g( dos thh 06 Ei1daR. I@ééangsg%?e}d@the deshdd N2BbE gBbine3s88(477

(3 H 7 s), 3.43 (2 H s), 306 - 3.36 (2 H, n% 2.85 -
3nP,70.762 Hmoh) L191°Cyisid)58 2 coMEIES) solifXamprining b5 mole% of
54}55)%121?%741“&% (}-ﬁ’L%M) t}?c%h e(?l%&?ent so?ven sysgal o{‘rofnzl O%]’/p er to 0%

”Rtl'@@w}? lgROXY) @g@?ﬁy%ﬁe(ﬁw d. .t%%q:@/ ¢ Baboiby INeOH/10% Hy0 +

-am nopropanoat drochl ori de sal

1@@%(@?@5 (8 4 Brix; 4135&6{1@;{ gqzirenyd) YM@&@UDM 6[x35Pme] Bylfistic
I mdin-3(4H)-y1)-

rmﬂm»xymehammmmt:hm)m&, 39@%“ uor ocycl obut yl
ni0§?t ert - but oxycar bonyl am no) Rbopanoat e [0

12fle OYitmyi fgthen p%ﬁ({a@y@nnﬁ&e Bagglysing eyter (%78 mg, 0.605

6-
PR GRRTET G Borgns 00 s el s PR S ™
ptfhe whﬁﬁ&w&&@ﬂ\ﬁe&wnﬁﬂ\@w}}{ (5 ehiln)-add Eﬁﬂi):redn &hé FiltentpkeGvad %Shed
éfrom Exanp sjyrrolldl nopyri dene %@14 68 no,
owcsb UGS mLhWNdﬂ'm 5[e gaéqufdb%@fa?%ﬁﬁwnﬁn( r(n@ @77 mmol,
L, 0.4 mo| t d
| §5% S0 e AEAHE A0t Nob S IRDE e TSR HOMD)-ter Al ety

o Dbkl o 000 &5 S0 Fhad M uRb ot ob g 377

E%ﬂ)ﬂ '307% rQ@'(Iln H0Adhexang, Ou & 3044 (@, afif, 9706 (dd, J = 8.85, 2.64

(HZ,CHE)Q 7d§mém/é)3&|1=1n>dé{)h7 aned, 72 a]fmﬂHm ’bﬁ&nécsam 35/, 2H),
th h th fl

AR Tl

% f i d.

o 3 B et Pl 13 10 801 ¢ g AR do*8Re by g

Sphin; 1104&6ra(62~— Hm P min B dVent Al= O@SWF'A 1M{204CH§5C1@3€9$~15) Solvent

br.s.). 4.34 - 4.48 (2 H, . 4.20 - 4.34 (1 H .,

3B87 0((BUITFA)in FROOOH.CE. (3951, 2RH- 16 mdn, $Trifs2-99 %br oad

s.), 1.45 (9 H s), 1.38 (3 H d, J-7.30 Hz). LC- M5 :
2.72 mn 677 (MtH). Luna 5u C18 30x4.6mm I D, flow rate

-4 mM/mn., gradient = O%?LE%O% in 2
(S)-((R)-2-(4-(6-(4-Chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-y1)-2-
methoxyphenoxy)-1-cyclopropylethyl} 2-aminopropanoate, hydrochloride salt

e

[00128] The title compound was prepared in a manner analogous to that described

for Example 5 except that Boc-I-alanine was used in place of Boc-glycine. 'H NMR
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5 mn., A-90%120/10% MeOH 0. 1% TFA, B = 10%120/ 90%
MeOH 0. 1% TFA) .

WBL®BYA46365 ( 6- (4- Chl or ophenyl) - 4- oxot hi eno [3 PCT/US2009/045452

10

15

20

25

, 2-d] pyrimdin-3(41-1)-yl)-2- nethoxyphenoxy) nethyl)-3
, 3-di fl uorocycl obutyl 2-am nopropanoate, h drochl ori de
S@tethanoNé 4PCME 0 § 945- NS 8rinet 2 06F0.75 (m, 2H), 1.22-1.34 (m, 1H),

Sl4464h| h 1) -4- th 3,2-d
SR TIPWA L) k(N 2 S Sy KB4 R W DL P

AL Rheaig) @‘fnﬁ.@?r “WEZ%%%%E%W%@%% V=839

SHE,IERd7 a8 (RTHHor.88Q1, !=rg.3 AHeIHY, 839Vl 1Hf [AhaIS: 540.4 [M +
vol atil es 15 under vacuum the crude product was

pdti. fHdC bSunﬁire yﬁ”—llaF?L@M?HE\ld,@\E)(( ) %oé0i 18074 eiea 16 min and 100~

30 f | 40 nd /,ni t
OUETRE Pt Dbt T T L TR oSt vt NOETE A8 TrA
B0 B0 9/@1%%@3 LYoREATFA TR, AeSHLEN (1985 ROAT.62 min,

vve%e concentrated and dried under High Vacao prior to
aslghty =098. 9% (Bgtecialur at ed NaHCO3 (6 ml) and extraction
with CH2C12 20 (2 x 10 ml). The conbi ned CH2C12 | ayers
were dried over Na2SO4 and concentrated prior to
conversion of the free ba (ﬁgbgg 0.073 rnmol) to
the HC1 salt by dissol utlon Cl2 (2 m) and

addi t(Rgu3- (Qf(4J(6Q4M1ﬂ1§%bpﬁ&1yQ7zﬁom@meﬁe[Gwd]@pﬁmhdxﬁsmmm
m) at -30C. The HCl salt was then concentrated and
was dri edmﬂwwhﬂngwhh@mlﬁﬁr@myh@m -5-oxopentanoic acid
(S)-144-(6-(4-chl orophenyl) - 4- oxot hy no[3 2-d] pyrimdi
n-3(4H)- 25

y1) - 2- met hoxyphenoxy) et hyl )

, 3sli ] rw
2- am nopropanoate (41. %% ngy 073 fmolY 837 % yfi el d)
as white solid 1H I\/R 40 Z\.. Me0D) 8 ppm 8.27 (1
H s), é' H &), 743(2H d),
7.02 - 7 H S 694 (1 H ldd, -61- J=8.56,

2.52 Hz), 4.41 (2 H dNJSOZHz) '3.91 - 4.02 (1 H,

78 B d,
TJTP:()?I@(} A1.:1)’1uhluresgfg:1 2. 3aénhr¥1§rrl1éég(77@lbﬂl\q/_% OTMO Luna’ gu CZIL

Sﬂﬂ@mﬁ}nnyl)a (4-{Povyclaprepyt 2411yu1tcbmﬁnoxy)g3 anttimvpimn@%hkmiﬁ,z—

1&%@@%@%&%6&%9_90?6&?? 194 NEOH/ % é)xamp e 1 and 4-

> 3 i wﬂm;%&g_e .96 pRhe myéknnfmyffmm@g @& 13 weHs R FrbdrhdioeC for

25 hours. LC-MS indicated about 35% conversion. Additional portions of glutaric
anhydride (130 mg) and 4-pyrrolidinopyridine (20 mg) were added. After stirring at
40°C for another 16h, conversion was complete according to HPLC. The mixture was
cooled to RT, diluted with CH,Cl, (10 mL), washed with IN HCL, brine, dried
(NaySOy), filtered, and evaporated to yield a white solid, which was purified by
Preparative HPLC (PHENOMENEX® Luna Axia 5p C18 30 x 100 mm; 10 min
gradient from 40% A: 60% B to 0% A:100% B (A = 90% H,0/10 % MeOH + 0.1%
TFA); (B = 90% MeOH/10% H,0 + 0.1% TFA); detection at 220 nm) to yield impure
title compound (58 mg, 78%) as a white solid. The product was further purified by
Preparative HPLC using CH3CN-system (PHENOMENEX® Luna Axia 5p C18 30 x
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met hoxyphenoxy) met hyl ) - 3, 3-di f | uor ocycl obut oxy) - 5- oxop
entanoi ¢ acid, sodiumsalt 10[00135] A m xture of

WQRp/a4636¢5 anhydri de (56.5 ng, 0.495 mmol ), 6- (BET/US2009/045452

10

15

20

chl orophenyl) - 3- (443, 3-di fl uor o-1 - hydr oxycycl obut ypnet

hoxy) - 3-

n&&my@ﬁmylg)&fhﬁre PB4 e dy: PPV Ritel 0¥ A1 8PH0-1B o ~FHBmH,0/10 %
099 nuno

o Aat oa./msm”?.@m%qvﬂ:f@@%t)%@m o rerpienst 20

) it g f‘é#er o L Ped AR et V26 ERg whi solc
Cf}*f' gﬁwg nga 4W9§VHQH)T fol s%(lj%gy Fmir ﬁﬁ bRlsG, §:§D Uﬁ“@ﬁb‘%«d 38 (m,

m cron ow rate =
niz}ix 106~1.9% 1:85010/9 th 2 H00%B.2.45 &0 4)N3 86 BORYENM 23-4.35
T 90%-120/ ?g%ml\}em 1%% gg | vent ( 8%420%93 52

I\/E!EI\IPD‘?/& PEAYT3 (ﬁhdlﬁe@wwﬁf(ﬂa@ﬁ)oﬁ% Ofbﬂeﬁ 'CB iz, A, 7 44(4, /=
concentrated and dried u hi vaca o.vield the

phiETey il b 658 ts 2o ptaatd LEME v+ hy
de diy re o
gonsyat S 1hy VEgkHS ?%%&%é&%l‘%ﬁﬁg’m@%?@%@? § Bg 0%
OAOIGE"/JTBIQA)““ m%zHZUﬂFO e en0.22 HAPO.C Bt 809 MgOHNE % H,O +
acid (37 ng, 0.60 nmol). The solution was then o
coOAberPQy)ddr 4min;dictestion aidd0 hn.gK MG SaEIPS 8.6y 2} oun Ballistic
sodi um

seqlumpR ¢tentan iR SrioPh@iy 1) - 4- oxot hi eno[ 3, 2- d] pyri ni di
n3(4H) - y1) - 2- r net hoxyphenoxy) net hyl ) - 3, 3-di f | uorocycl o

but oxy) - 5- oxopent anoate 25 (37.59 ng, 0.061 rnnol,

61.3 %yield) as of f-whi tgmpgﬁgl HNI\/R (400 VHz,

I\/leOD883828(1, 7.67 - 7. ner
(1 H sh-{476d#-Chigroptrenyh- 4ﬂ0XQF§11€nQ[3E¥Id]-PYHm1d1{I“§ )W) 32

% bl i B B P

2.27 (2 H t, J-7.55 Hz), 213 (2 H, t, F=F 43 Hz),

1.68 - 1.84(2 H m. LCMS: 2.59 nmin 6 (Mk . Luna
5u C18 30x4.6mm I D, flow rate ' Qlj;ent -
0% A to 10098 in 2 mn. A 900 iz s ,&’\1% TFA,
B 10%120/ 90% MeOHJO. 1% TFA) OLCBHCcAL
EVALUATI ON [ 001 e i nventi on,
namel y Conpo f the i nvent| on, and
Compounds a to rep descri bed in US. Patent

Publ i cati on No. 2007/00935 AI publ i shed April 26,
2007), were |n|t|aIIy characterized in an in 10vitro

b|nd|n ass e eir . or i ity .to

it agoRIZE G by Ky o ST OBRS oA BT L IR gD D 2-
| R1) .

E?g?%?‘?%*%ﬁd ?%%.ﬁ’% AT 1022@2@%%%@5?

Activity [00138] Menbranes from st abl )F F ansf ect ed

HEK- 293 cel |l s expressing a nutated 15 4Qq AST) Ph

hMCHRL receptor were prepared by dount 0 ,gbﬁl/zatl on

and differential centrifuygatip B riments

were carried out with 0.3/-1.0 ug of menbrane pyotein

i ncubated in g C ® " HEPES (pHl 7. 4)

with 10 nel-vE ]

Buf fer) for 90= cetltlon bi ndi ng assays,

reactions were carried out in the presence of with
olU9d30] A mixture of 6w(4wchlorophenyi)»3—(4~P(3,3—d1ﬂuoro—1—

hydroxycyclobutyl)methoxy)-3-methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
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20 0.1 nM [Phel3, [125qTyr191-MCH and i ncreasi ng
concentrati ons of unl abel ed test nol ecul es. Reacti ons

WaeN0/14686311 nat ed by rapi d vacuum filtrati on ovRCT/B82009/045452

10

15

20

25

wel | -GFC Unifilter plates pre-coated with 0.075 n

bi ndi ng buffer containzgg$19bBSA“ and washed 3 tines
Wit © 200mwb!) Rhesiphd ibkdenled, dheizvkdijsppropylphosphoramidite

Ve Adon? 95ohand Sigba el [P apfe S fimio w102 ™

23cReiRAEhE VAT MLYVAas BHRSEAYSMI C@e@ﬁ&é f h@dr DY, the mixture was

scintillation counting on a TOP NrOmcropIate

segiotd th IR ivdherapontZem L (508¢ KaPd was kdrdp After stirgog §ardidtginutes

were determ ned by nonlinear |east squares analysis

SR the miivIepee abeise v ilog et e wetsdpr@imially with gotaci% aq

Conpounds h| b| t| n val ues of 20 nM. or | wer e

st o . Shexarsiar ya B0 b MEsQmarngentrated

it gla?ésymr f&%?%lh%%ﬂ@%ﬁ%% Vs btE AR5 PR
exit A 10071 ®360 gxfaai@nﬂ)@%ﬁ&@qn@@@w p((4%f(@_chﬁﬁ(§ﬂ}ﬁﬁy1) "

evaluated in a rat PK ' nodel to assess oral

bieahiandl A3 Jpyymadiet 361)H1-§-masherspbenoxyhectorB3,3For  t he
RSt iy st T b Oy ol 85 8% SIHE AR08 vz,
glﬂl)ro%ﬁrﬁpﬁ'“ﬂ'pﬁny@.lﬂg 3 gt fey %@@?}JﬁdﬁzS(fiGAHé‘ﬁd 5By @ﬁ@) ar 452 1,

were a I'stered as a pro-drug which for ‘th
et a8 d6itr), Was - ad0d4hd Hongcod.85 é]sHed,,Jﬂﬁéﬁd{[@) .82 (hH é,riH:Z 27

b oy 1R s Aoy B TR P B P8 B0, o

S§9§%§HC E%bn@QQthﬁlﬁ) d and e; the glycine ester

pr od rug s utilized for the subset containing IB, a,
b and f. After oral adn1n|strat|on of a 10 ny/ kg dose

cbal ugH e or IR o pissnG - A pmfng (AL Q?%h
S0 Al A Sl o) S SO

this criteria were subsequently eval uat &l fin a four
day efficacy nodel entailing daily adm nistragion of
the ester pro-drug to young grow ng nal t S._OH
Conpounds produci ng dose depende A s._whi ch
exceeded 5@6me|ght | oss whe stered at SBHng/kg
or |l ess were fu Sar actqy1 zed gy ng hepat ocyt es
15 obt ai nedcF | prjimate and humans to
determ ne relat F“rates as well as to

ascertain which speci e woul d best predict the hunman
c[@éﬁﬂnc@lbmb} (&i-(é -Gollararheazb dovriodhienw 3 -dHeymyidud (4H)-

DR Ehos iRy o Rl CotloPugP Y 5E, 1.699 mmol)
agilebMBd GOPROANGS. diAONROUNDSo e EDA. Aftk#8 h at RT, the reaction

was concentrated and reconcentrated from MeOH (3x) using a rotary evaporator. The

residue was triturated from EtOH to afford white solid 1-((4-(6-(4-chlorophenyl)-4-

W

oxothieno-{3,2-d]pyrimidin-3(4H)-y1)-2-methoxyphenoxy)methyl)-3,3~
difluorocyclobutyl dihydrogen phosphate (0.985 g, 1.684 mmol, 99 % yield). M.P.
219°C 1H NMR (400 MHz, DMSO-dg) § 8.40 (1 H, 5), 7.98 (1 H, 5), 7.92 (2 H, 4,
J=8.3 Hz), 7.57 (2 H, d, +8.3 Hz), 7.23 (1 H, d, J=1.8 Hz), 7.15 (1 H, d, J=8.8 Hz),
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Rat coarse PK at 10 ng/kg Brain/plasma > 0.2 AUC > 3
pinolthr 1 in vivo efficacy > 5% w | oss Hepatocyte
ct.@afhaHcd, IPRddiey ¢A7HukRR), 817023 £, 5D 341 20014 OF1 Dk 8g), 12694 -

(105 Bormmo MR T HR ERCTD PR brpBLrde 08, 149 11 149.42,

i]]ustr Y, fail t t,~all . .of i |a
L R, A Sag LB R g2l 8 7 L AR
thesael ot | o1 anbber 122 (195, eaehdad, hesel 8o SRy iz), 5810, 44.32
conpound f hepatocyte clearance was very slow for both
d@g) LandsS Hisddh-+IBubsequent full PK study in dog

revealed the half-life in dogs to

EXAMPLE 9
1-((4-(6-(4-Chlorophenyl )}-4-oxothienof 3,2-d]Jpyrnimidin-3(4H)-yl)-2-
methoxyphenoxy)methyl)-3,3-difluorocyclobutyl 2-aminoacetate

FF
§o3

o /@o OJJ\/NHZ

S N o)

cl \I,) ;
N

[00132] 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (3.80 g,
19.80 mmol)} was added to a mixture of 6-(4-chlorophenyl)-3-(4-((3,3-difluoro-1-
hydroxycyclobutyl)-methoxy)-3-methoxyphenyl)thieno[ 3,2-d|pyrimidin-4(3H)-one
(2.0 g, 3.96 mmol), prepared in Example 2, Boc-glycine (3.47 g, 19.80 mmol) and 4-
(pyrrolidin-1-yl)pyridine (2.94 g, 19.80 mmol) in CH,;Cl, (50 mL). The mixture was
refluxed with stirring for 15 min, diluted with CH,Cl,, washed sequentially with cold
10 % aq. H,S80, and sat. NaHCO,. The organic layer was dried (MgSO,) and
concentrated to give white solid (3.8 g). After dissolution in CH,Cl, (30 mL) and
addition of TFA (15 mL), the solution remained at RT for 15 min. The reaction
mixture was then concentrated, partitioned between CH,Cl, and 5% aq. NayCO3
solution. The organic layer was dried (MgSO,) and concentrated under vacuum. The
crude product was flash chromatographed (silica gel/ CH,Cly-iPrOH 100:0 to 80:20
gradient) to afford 1-((4-(6-(4-chlorophenyl)-4-oxothieno|3,2-d}pyrimidin-3(4H)-yl)-
2-methoxyphenoxy)methyl)-3,3-difluorocyclobutyl 2-aminoacetate (2.2 g). 1H NMR
(400 MHz, chloroform-d) & ppm 8.13 (1 H, s), 7.66 (2 H, d, J=8.56 Hz), 7.53 (1 H, s),
7.45 (2 H, d, J=8.56 Hz), 7.03 (1 H, d, J=8.56 Hz), 6.97 (1 H, 4, J=2.52 Hz), 6.92 (1
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exceed 200 hr. Gven that the human half-life was
projected to be equally long if not | onger,

Wpeognasei on of conmpound f was deened to be unRIEBUS2ADY/@45452
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20

since conpounds with half-lives exceeding a week
greatly conplicate and increase expense as well as
r Hi §& Js&Rés 3.2 bl e He(2dilyrs) g8 & (3 Hj 92343 (Ui 953.06 - 3.36 (2 H,

0 i 51 24 Bofobbd T 30 0 kg for = month
reveal ed that the animals devel oped obstructive

hepatic biliary |lesions. Further investigation
establ i shed that the toxiEX&@HHLE Was a netabolite

Al ky ki o Chae e osp il RO oty

CofRaY h(eno%ﬁ@thgﬂ ?E%%f&?clb@ut&lai %n&%r@aﬁwé fhyaliochlonde

doses neit her” conpound "I
compound I B i nduced b| liary IseBi on formatl on SI nce a

conpar abl e nmetabolic transformation ot occur.
Founati on of B|I|ary LeS|ons 0O1\1 C]\I OAC]\I ON S QA
VO .4-->cd -? -ii4.

J@E o

A. (S)-1-((4-{6-(4-Chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl)-2-
methoxyphenoxy)methy!)-3,3-difluorocyclobutyl 2-(fert-butoxycarbonylamino)-

Q é%“’” e

[00133] A mixture of Boc-alanine (94 mg, 0.495 mmol), 6-(4-chlorophenyl)-3-(4-
((3,3-difluoro-1-hydroxycyclobutyl)methoxy)-3-methoxyphenyl)thieno[3,2-

propanoate

d]pyrimidin-4(3H)-one (50 mg, 0.099 mmol) from Example 2, 4-pyrrolidinopyridene
(14.68 mg, 0.099 mamol) and N,N'-diisopropylcarbodiimide (0.077 mL, 0.495 mmol)
in CH,Cl, (4 mL) was stirred at 40°C in a sealed tube for 18 hours. After cooling to
RT and removal of the volatiles under vacuum, the crude product was subjectedlto
gradient chromatography (silica gel/ EtOAc/hexane 0 to 30%) to afford (S)-1-((4-(6-
(4-chlorophenyl)-4-oxothieno[ 3,2-dJpyrimidin-3(4H)-yl)-2-methoxyphenoxy)methyl)-
3,3-difluorocyclobutyl 2-(fert-butoxycarbonylamino)propanoate (59 mg, 0.087 mmol,
88 % vyield) as off-white solid. IH NMR (400 MHz, CDCly) é ppm 8.13 (1 H, 5), 7.66
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(2H,d),7.54 (1 H,s), 746 (2 H, d), 6.87 - 7.06 (3 H, m), 496 (1 H, br. 5.), 4.34 -
448 (2H,m), 420-434(1 H,m),3.87(3H,s),3.09-3.24 (2 H,m),2.97 2 H,
broads.), 1.45 (9 H, s), 1.38 (3 H, d, /=7.30 Hz). LC-MS : 2.72 min 677 (M+H).
Luna 5u C18 30x4.6mm ID, flow rate = 4 ml/min., gradient = (0% A to 100%B in 2
min., A =90%H,0/10% MeOI/0.1% TFA, B = 10%H;0/90% MeOH/0.1% TFA).

B (S)-1-((4-(6-(4-Chlorophenyl)-4-oxothieno[ 3,2-d]pyrimidin-3(4H)-y1)-2-
methoxyphenoxy)methyl)-3,3-difluorocyclobutyl 2-aminopropanoate, hydrochloride

F F
0
0. é J7/NH2-HCI
O A
S N o
Ct \ |N/) |

[00134] A mixture of (S)-1-((4~(6-(4-chlorophenyl)-4-oxothieno[3,2-d|pyrimidin-
3(4H)-y1)-2-methoxyphenoxy)methyl)-3,3-difluorocyclobutyl 2-(tert-

salt

butoxycarbonylamino)-propanoate from Part A (59 mg, 0.087 mmol) in 25%
TFA/CH,Cl, (4 mL) was stirred at RT for 30 min. After removal of the volatiles

under vacuum, the crude product was purified by prep-HPLC (PHENOMENEX®
Axia, Luna 5 micron 30 x 100 mm, flow rate = 40 ml/min., gradient = 0% A to
100%B in 10 min., A =90%H,0/10% MeOH/0.1% TFA, B = 10%H,0/90%

MeOH/0.1% TFA). The desired fractions were concentrated and dried under high
vacao prior to addition of aq. saturated NaHCO4 (6 ml) and extraction with CH,;Cl,

(2 x 10 ml). The combined CH,Cl, layers were dried over Na; SO, and concentrated

prior to conversion of the free base (42 mg, 0.073 mmol) to the HCI salt by
dissolution in CH,Cl, (2 ml) and addition of 1.0 M HC1 (0.079 mL, 0.079 mmol)y/
MeOH (2 ml) at -30°C. The HCI salt was then concentrated and was dried under high
vacuum to vield (S)-1-((4-(6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-
yl)-2-methoxyphenoxy)methyl)-3,3-difluorocyclobutyl 2-aminopropanoate (41.94 mg,
0.073 mmol, 83 % vield) as white solid. 1H NMR (400 MHz, MeOD) § ppm 8.27 (1
H,s),7.73(2H,d),7.63(1 H,s), 743 (2H,d),7.02-7.15(2 H, m), 6.94 (1 H, dd,
-61 -
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J=8.56,2.52 Hz),4.41 (2 H, d, /=3.02 Hz), 3.91 - 4.02 (1 H,m), 3.78 (3 H, 5), 2.87 -
3.18 (4 H, m), 1.44 (3 H, d, /=7.30 Hz). LC-MS : 2.33 min 576 (M+H). Luna 5u
C18 30x4.6mm ID, flow rate = 4 ml/min., gradient = 0% A to 100%B in 2 min., A
=90%H,0/10% MeOH/0.1% TFA, B = 10%H,0/90% MeOH/0.1% TFA).

EXAMPLE 11
5-(1-((4-(6-(4-Chloropheny)-4-oxothieno[ 3,2-d]pyrimidin-3(4H)-yl)-2-

methoxyphenoxy)methyl)-3,3-difluorocyclobutoxy)-5-oxopentanoic acid, sodium salt

£F F
ﬁ} 0
o /@[0 o)k/\/cozNa
N

[00135] A mixture of glutaric anhydride (56.5 mg, 0.495 mmol), 6-(4-
chlorophenyl)-3-(4-((3,3-difluoro-1-hydroxycyclobutyl)methoxy)-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one from Example 2 (50 mg, 0.099
mmol) and 4-pyrrolidinopyridine(14.68 mg, 0.099 mmeol) in CH,Cl; (4 ml.) was
stirred at 40°C for 18 hours. After cooling and removal of the volatiles under vacuum,
the crude product was purified by prep-HPLC (PHENOMENEX® Axia, Luna 5
micron 30 x 100 mm, flow rate = 40 ml/min., gradient = 0% A to 100%B in 10 min.,
Solvent A = 90%H,0/10% MeCN.1% TFA, Solvent B = 10%H,0/90% MeCN.1%

TFA). The desired fractions were combined, concentrated and dried under high vacao
to yield the pure free acid (37 mg, 0.60 mmol).

[00136]  If desired, the corresponding sodium salt can be generated by addition of
0.5M ag. NaHCOj5 (0.131 mI, 0.065 mmol) to a THF solution (2 mL) containing the

acid (37 mg, 0.60 mmol). The solution was then concentrated and dried under high
vacuum to yield sodium 5-(1-((4-(6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-
3(4H)-yl)-2-methoxyphenoxy)methyl)-3,3-difluorocyclobutoxy)-5-oxopentanoate
(37.59 mg, 0.061 mmol, 61.3 % yield) as off-white solid. 'H NMR (400 MHz,
MeOD) é ppm 8.28 (1 H, s), 7.67 - 7.81 (2 H, m), 7.62 (1 H, s}, 7.37 - 7.47 (2 H, m),
7.01-7.11 (2 H, m), 6.92 (1 H, dd, /=8.44, 2.39 Hz), 433 (2 H, 5), 3.78 (3 H, 5), 2.94
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-3.11(2H,m),2.78-2.95 (2 H, m), 2.27 (2 H, t, /=7.55 Hz), 2.13 (2 H, t, J=7.43
Hz), 1.68 - 1.84 (2 H, m). LC-MS : 2.59 min 619 (M+H). Luna 5u C18 30x4.6mm
ID, flow rate = 4 ml/min., gradient = 0% A to 100%B in 2 min., A =50%H,0/10%

MeOH/0.1% TFA, B = 10%H,0/50% MeOH/0.1% TFA).

ASSAY AND BIOLOGICAL EVALUATION
[00137] Compounds of the present invention, namely Compounds IA and IB of the
invention, and Compounds a to f (prepared as described in U.S. Patent Publication
No. 2007/0093509 Al published April 26, 2007), were initially characterized in an in

vitro binding assay to determine their K; or ability to antagonize binding of a peptide

agonist to the human melanin concentrating hormone receptor (MCHR1).

Radioligand Binding Assay for Assessment of MCHR1 Activity

[00138] Membranes from stably transfected HEK-293 cells expressing a mutated
(E4Q, AST) hMCHRI1 receptor were prepared by dounce homogenization and
differential centrifugation. Binding experiments were carried out with 0.5 -1.0 ug of
membrane protein incubated in a total of 0.2 ml i 25 mM HEPES (pH 7.4) with 10
mM MgCl2, 2 mM EGTA, and 0.1% BSA (Binding Buffer) for 90 min. For
competition binding assays, reactions were carried out in the presence of with 0.06 -
0.1 oM [Phe!3, [1251]Tyr!%]-MCH and increasing concentrations of unlabeled test
molecules. Reactions were terminated by rapid vacuum filtration over 96 well-GFC
Unifilter plates pre-coated with 0.075 ml binding buffer containing 1% BSA, and
washed 3 times with 0.4 m1 of Phospho-buffered Saline (pH 7.4) containing 0.01%
TX-100. Filters were dried, 0.05 ml MicroScint 20 was added fo each well and
radioactivity was subsequently quantified by scintillation counting on a
TOPCOUNT® microplate scintillation counter (Packard). Inhibitory constants were
detérmined by nonlinear least squares analysis using a four parameter logistic
equation.

[00139] Compounds exhibiting Ki values of 20 nM or less were selected for further
characterization for metabolic stability versus rat microsomal oxidative degradation

mediated by cytochrome P450 enzymes. Compounds exhibiting less than 10%
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01 Z TI 00 Z Conmpound No. ifi 1 ,-0101 1
(1--?1 100143] Conpounds | A and TB al so exhi bited

wheemddiepat ocyt e cl earance rates that approxiPEE/BESR009/045452
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that of dog; however, the half-life in dogs was under
20 hr. As a consequence the projected human half-life
fdﬂgradaésmmmfuahamalmdwd\i\ms rqjl?é@incdddo asselyeor2ibivavadebility and

h i A|C§ g‘%%lﬁsyn %g ﬁ&éf ) o u ¥ d S gd g ﬁ?%gﬂt%\tfennon IA and IB and

R S S NG

t @ngrivadc@AexddBund a(bNoavantabiidterte hs a\@m@mg@ésédfow this

an %g;; )Ng(s) lél.rrl anﬁlélosatmdd gste%sﬁalgel v&?n%l a%tdeg ycme respectwely The L-
valine ester prodrug was employed for the comparative in vivo studies with the subset
containing 1A, ¢, d and e; the glycine ester prodrug was utilized for the subset
containing IB, a, b and f. After oral administration of a 10 mg/kg dose of the pro-drug
ester to rats, criteria for further evaluation were a brain to plasma ratio of 0.2 to 3 and
an 8 hr AUC greater than 3 micromole*hr of the bio-active substance. The subset of
compounds meeting this criteria were subsequently evaluated in a four day efficacy
model entailing daily administration of the ester pro-drug to young growing male rats.
Compounds producing dose dependent weight loss which exceeded 5% weight loss
when administered at 30 mg/kg or less were further characterized using hepatocytes
obtained from rat, dog, primate and humans fo determine relative clearance rates as
well as to ascertain which species would best predict the human clearance. After the
dog was established as being most predictive for human PK, the half-life in dog was

utilized to project the clinical half-life of the active compounds.

COMPOUNDS TESTED

HO, ,H
o %,
L O
S N OCH,
Cl N y
N

1A
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10 (CD, Charles River Breeding Laboratory) rats. The

conpounds (parent and pro-drug esters) were
wahepidstered p.o. at 2.0 m/kg as a suspensi oPCT/HSD0BOAS452

nmet hyl cellul ose, 0.1% Tween 80 in water at 10 ny/kg

p.o. Blood sanples were taken at 1, 2, 4 and 8 hr.

After determ nation of parent concentrati an AUC

was cal cul ated for the eight hour study. Compound

Adm ni stered AUC of Parent (AMFhr) AUC o A Exanpl e

3 24.5 Exanple 4 24.5 Exanpl ¢ 5 ; bH

1111211111211211111 Exanple 6

11111111, 1111111
Cl

cl W J

)

c AL

N

b

OH
0
S | N OCH;

Cl A\ N/)

<
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38 Exanple 10 19 Exanple 11 1.11.111111 = ASSESSMENT
OF IN VIVO MCHR ACTIVITY I N YOUNG GRON NG RATS [ 00145]
WORN018BAGUE DAWLEY(r) (CD, Charles River BreRdi/H§p009/045452
Laboratory) rats wei ghing approxi mately 240 granms were
place in individual plastic cages with ALPHADRI O
beddi ng. The room was mai ntai ned at 72F and®B09%
hum dity, and a 12/12 |ight dark c |ghts out
at 1600 hours. onﬂ‘isd for b days
prior to the start -rv aFehoi ce of
foods. A normgjj—c . LAD(r), l551‘18) t hat
cont ai ns 18% pr ot . 73% 5 car bohydrate
and a high fat high sugar dlet (Research Diets
(D2327)) that contains 20% protein, 40%fat and 40%
carbohydrate where the carbohgdrate is entirely
sucrose and the fat is soybean and coconut oil
Studi es have revealed that rats exhibit adyjgh
preference for the high fat coconut 0|I t udi es have

reveal ed that rats exhibit for the
hi gh fat/high sucrose dies Body
wei ght and 10 coy Bt as
wel | as wat ecl S e hea ur ed dally Wat er was

available ad |Iib ougho e study. Food
consunption is presented as daily caloric consunption
which is the sumof granms of chow nultiplied by the
Kcal per gram (3.5) plus granm& of high fat high sugar
mul tiplied by Kcal per gram (4.59). [90146] Baseline
body wei ght was neasured prior to drug treapgent on
day 0 of the 15study. Baseline food conégggiign was

the average of the 3 days prigr to rug
treatment. Drug was adm ni stefed d p.o. at 2.0

m /kg at 1500 hougs a@ o “day0~eun#, cont i nui ng
dai ly through .v; $ wa’}i on in 0.5% net hyl
cel I ul ose, 0.1% Tweet ter at 3.0, 10 and 30
nmg/ kg p.o. Al data were eval uated usi ng ANOVA and

Fi shers PLSD statistics. 20 Biol ogi cal Data Exanple

Dose (ng/kg) Wi ght Reducti onfversus Vehicle I-A ( Dosed
as Exanmple 4) 3

- B6 -



2.6% 10 3.5% 30 6.4% 113 (Dosed as Exanple 9) 1 2. 9%

3 4.5% 10 6.4% 30 7.9% ASSESSMENT OF MCHR | N
WOARNWDIABH VI TY | N MATURE OBESE RATS [ 001471 Nal@I/E32089/045452

obtai ned from Charles River Laboratories weighing 250

- 300g, were singly housed in plastic cages on a 12

hourFLGWHCHERMEHOR G3MRAGIARZMITON| QI MESHBUANFAGONIST

pm The ani nal room was—meintat-red—at; 72 degrees F and

50% humi dity. The 5 faCempoundsde oblese by giving

t hem si mul t aneous ac¢eBermolad Moand iBerent di et s,

HARLAN TEKLAD(r) rat | cihrodva(threenglafd chow) and Research

D ets D12327 (a hi gh“at+——hi-gh~earboelydrate, highly

pal atabl e diet). The Resear c}‘l Diets chow is conprised

of 40% veget abl e fat, 40% carbiydgatd (sucrose) and
20% protein. The Harlan diet yi s conprised of 5% fat

(soybean oil), 67% car rch) and 22%
pr otein. The Ki<20 nM

Rat
microsomal
stability

< 5% degradation

l Rat coarse PK at 10 mg/kg

Brain/plasma > 0.2 AUC > 3 umol*hr

] in vivo efficacy

> 5% wt loss

Hepatocyte
clearance

Predicted human
t12 < 50 hr

[00140] Despite the similarity in structure to compounds IA and 1B (the

5  compounds of the invention), compounds a to f, illustrated above, failed to meet all of
the criteria.
[00141] Only compounds IA and IB of the invention met the selection criteria for
each of these assays. For compound f hepatocyte clearance was very slow for both

dog and human. Subsequent full PX study in dog revealed the half-life in dogs to
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10 normal Harlan rat diet used contains 3.4 kcal/gram
of diet, and Research D et #12327 contains 4.59

wkewb/igeen The rats were on the choice diet rRgI/HE20PYI45452

10

10 weeks in order to induce obesity. Once started on
the choice diet reginme the rats are maintained on it
f@qce«tm%@(ﬂm &iivonthef the humen hdlf:hf@as@pﬂomteﬂée & mguadiydong if not

bl,%dé ht .wer coIIeted ndu todsoaij ani mal s d
i Wi Pfé’ UM ‘”S? ?%{Fe HPIgTraplfe e gpppgpnds
tPeh hArghel &Rk 1% a%@k %Fe@tlﬁ E@Hﬁhcai@“ﬁldr[ﬁé}@aéé’%kgéﬂse af well as
the rats at the start o hroni ¢ dosing was 661.7 6.3
(maﬁafemmc&gnadmngﬂ@i%&mmss wer e dosed orally one

M85 0 MGt St S0t iy et Sombauffgat 30
O g&g%ﬁg moﬁ&q@v&d%zﬁawﬂ%é Qxﬁrﬁm&@w@a wﬁiﬂ&@véﬁ%&m biliary

consunmed. Total Kcal consunmed was determ ned
aidsiong fitheKoakstipptisn aeeblisbed thacthe tixet a@ndwaha meﬁ@shte arising
determ ned by .multiplyin nms,. of each di.et consuned
%gnwwg OwiiP D B D BB coatiys B 1A eprfarbinol
Rl ?fm&?%&ﬂls@e% % 12fs f&ﬁa?m%hﬂ&daf dH§3's %g t8800
Opto I\/B system from Col unbus I nstrunents,
Qnpbg, dither coasumdrigntorwasmppend B nﬁdcedhhdw&smryfoahamm since
i ndirect, caloripetry assessnents on 25 day 2. Activity
\A%%OWF‘?%P%@OHS éf%ﬂoﬁﬁa% PRfH'ng at 3 pm and
continued for 16 hours. Photobearn breaks over tine
were col |l apsed into 60 m nute bins. f001501
Respiratory quotient (RQ and oxygen consunption (v02)
were measured by indirect calorinetry using an Oxynax
system from Col unbus I nstrunments, Col unbus, OChio.
Measurenents were nmade on days 2 and 15 of the study.
Rats were 30 dosed and pl aced in individual chanbers.
Si x neasurenents for each animal were nmade with 45
m nut es between neasurenents. Measurenents were
started at 10:00AM w th the onset of the dark cycle
at 1PM Data was normalized to body surface area (kg
035). Oxygen consunption and respiratory quotient were
anal yzed for statistical significance using repeated
measures ANOVA foll owed by sinple effects analysis. An
echo MRL from Echo Medi cal Systens, Houston, Texas was
used 5 to detenui ne body conposition. Percent body fat
was mneasured on day 29 of the study. Changes in
percent body fat were determ ned; statistical
significance was detei mned using ANOVA with posthoc
conpari son via Fischers PLSD. Biol ogical Data Exanpl e
Dose (ng/kg) Weight Reduction versus Vehicle | A (Dosed
as Exanple 3)
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W@ 2209po46365 according to the follow ng formula IPCT/US2009/045452

10

15

including all stereoisonmers thereof:

[00143] Compounds IA and IB also exhibited human hepatocyte clearance rates
that approximated that of dog; however, the half-life in dogs was under 20 hr. Asa
consequence the projected human half-life for these two compounds was predicted to
be 20 to 40 hr. Accordingly, compounds IA and IB exhibit surprisingly superior

pharmacodynamic, pharmacokinetic and safety profiles.

EVALUATION OF PRODRUGS
[00144] The relative ability of the prodrug to enhance exposure (bioavailability)
was assessed in an eight hour PK study using cannulated SPRAGUE DAWLEY®
(CD, Charles River Breeding Laboratory) rats. The compounds (parent and pro-drug
esters) were administered p.o. at 2.0 ml’kg as a suspension in 0.5% methyl cellulose,
0.1% Tween 80 in water at 10 mg/kg p.o. Blood samples were taken at 1, 2, 4 and 8

hr. After determination of parent concentration, an AUC was calculated for the eight

hour study.
Compound Administered | AUC of Parent (UM*hr)
AUC of IA
Example 3 24.5
Example 4 24.5
Example 5 55
Example 6 52
Example 7 17
AUC of IB
Example 8 36
Example 9 38
Example 10 19
Example 11 2.5

ASSESSMENT OF IN VIVO MCHR ACTIVITY IN YOUNG GROWING RATS
[00145] Male SPRAGUE DAWLEY® (CD, Charles River Breeding Laboratory)

rats weighing approximately 240 grams were place in individual plastic cages with

S0 -



51 A or a prodrug or pharmaceutically acceptable salt
t her eof . 2. The conpound according to claim1l in

waQ wofieBe of a prodrug ester or salt thereof SRIEU$SMA9/045452

10

15

20

fromthe group consisting of acetate, pivalate,
nmet hyl car bonate 10 benzoate, phosphate, and am no
abLBHAIRI® b&tﬂdmgw 'Ithrerommwxasoﬁalatameé dﬁﬁz"@tamé 0%y hugaidity, and a

t E@igﬁ l ect g{ll ﬁn%tts S'I%‘b%ol%ﬂg gggrrsls lI'% aggw?ﬁ gonditioned for 5

COR %ﬁ@f’to&ﬁ@ %ﬁ'dﬁ' %et Qudy BV WREHRE Bf fJo@s.PAGNME] chow
ester is 15 wherein is H alkyl, benzyl;

oL ARREN ﬁag;w@ QU18) thatwtratagisn] 86 potding s datand 78He

PRGBS i (RERYAT, DL 97) thigptains

2@@%/&&%6WM§%Q@% Q6434w wﬁ@m Wb&f}dﬁ@&ﬁ legliiRgy

to claimi having the one of the follow ng structures,
i ackesdiang thetfer iscodeaepsd tdvenelafil. Studies have revealed that rats exhibit

a high preference for the high fat coconut oil. Studies have revealed that rats exhibit a

high preference for the high fat/high sucrose dies (80% preference). Body weight and
consumption of both kinds of food as well as water intake were measured daily.
Water was available ad lib throughout the study. Food consumption is presented as
daily caloric consumption which is the sum of grams of chow multiplied by the Kcal
per gram (3.5) plus grams of high fat high sugar multiplied by Kcal per gram (4.59).
[00146] Baseline body weight was measured prior to drug treatment on day 0 of the
study. Baseline food consumption was the average of the 3 days prior to the first drug
treatment. Drug was administered daily p.o. at 2.0 ml/kg at 1500 hours beginning on
day 0 and continuing daily through day 4 as a suspension in 0.5% methyl cellulose,
0.1% Tween 80 in water at 3.0, 10 and 30 mg/kg p.o. All data were evaluated using
ANOVA and Fishers PLSD statistics.

Biological Data
Example Dose (mg/’kg) | Weight Reduction
versus Vehicle

1A (Dosed as 3 2.6%
Example 4) 10 3.5%

30 6.4%
1B (Dosed as 1 2.9%
Example 9) 3 4.5%

10 6.4%

30 7.9%
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ASSESSMENT OF MCHR IN VIVO ACTIVITY IN MATURE OBESE RATS
[00147] Male rats, obtained from Charles River Laboratories weighing 250 — 300g,
were singly housed in plastic cages on a 12 hour light, 12 hour dark cycle with lights
out at 1 pm. The animal room was maintained at 72 degrees F and 50% humidity. The
rats were made obese by giving them simultaneous access to two different diets,
HARLAN TEKLAD® rat chow (standard chow) and Research Diets D12327 (a high
fat, high carbohydrate, highly palatable diet). The Research Diets chow is comprised
of 40% vegetable fat, 40% carbohydrate (sucrose) and 20% protein. The Harlan diet is
comprised of 5% fat (soybean 0il), 67% carbohydrate (starch) and 22% protein. The
normal Harlan rat diet used contains 3.4 kcal/gram of diet, and Research Diet #12327
contains 4.59 kcal/gram. The rats were on the choice diet regime for 10 weeks in
order to induce obesity. Once started on the choice diet regime the rats are maintained
on it for the duration of the study. Baseline feeding and body weight were collected
and used to sort animals into freatment groups. Mean rat weight at the start of the
choice diet was 250 grams. The mean weight of the rats at the start of chronic dosing
was 661.7 £ 6.3 (mean + sem) grams.

[00148] Rats were dosed orally one hour before the start of the dark cycle. Body
weight and food consumption were measured daily at the time of dosing. Food
consumption was converted to Kcal consumed. Total Kcal consumed was determined
by adding the Kcal consumed for each diet and this was determined by multiplying
grams of each diet consumed times the Kcal/gram.

[00149] Locomotor activity of the animals was determined on day 2 of the study
using an Opto-M3 system from Columbus Instruments, Columbus, Chio. This
measurement was performed immediately after indirect calorimetry assessments on
day 2. Activity was monitored in the evening beginning at 3 pm and continued for 16
hours. Photobeam breaks over time were collapsed into 60 minute bins.

[00150] Respiratory quotient (RQ) and oxygen consumption (vO,) were measured
by indirect calorimetry using an Oxymax system from Columbus Instruments,
Columbus, Ohio. Measurements were made on days 2 and 15 of the study. Rats were
dosed and placed in individual chambers. Six measurements for each animal were

made with 45 minutes befween measurements. Measurements were started at
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I A5 or a pharnaceutically acceptable salt of any of
the foregoing structures. 5. A conpound having the

WO 200p/a4636/g structure 113, including all 5ster eRGBUHIPIY045452

10

t her eof: 1B or a prodrug or pharmaceutically
acceptable salt thereof. 6. The conpound accordin

o1 GOWAL ith e opssi it B darkmy@mtg?@gt@ata Bies 1 g@aaltzeg to body

t hereof s d romthe nS|s

riEa et (et b1 Bttt e st plcal SSfrpyeed
afdr R i8Edallsi ﬁ?%ﬁncecifszdg'}eﬁéﬁeedfrﬁéa@hl‘ég ANGVRGHUGEL BeEinPle
salt thereol selected fromthe group consisting of

phibehartatysic dnathaNRIfrgh Bchs MidicalrSyskines, Elomponitexas was used
%’O(? rgr%&é@.y@o%pﬁnﬁy%&%:&gb(t)ti{}fefap \Evgsdﬂlg%uree%t on daly529 0(% the
study. Changes in percent body fat were determined; statistical significance was

determined using ANOVA with posthoc comparison via Fischers PLSD.

Biological Data
Example Dose (mg/kg) | Weight Reduction
versus Vehicle

1A (Dosed as | Vehicle 0%
Example 3) 0.3 2.09%

1.0 3.90%

3.0 3.57%

10 8.42%

30 10.16%
1B (Dosed as | Vehicle 0%
Example 9) 0.03 1.7%

0.1 3.2%

0.3 5.0%

1 6.6%

3 7.8%
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wherein Ra is H, alkyl, benzyl; or HO2C (CH2) COnherein
y-is-k40 4 1 1 1 LO WD 2009/ 146365PCT/ US2009/ 045452

W 2onss86pr odrug ether is wherein R is al kyPCTHES2009/045452
hydrogen and Ra is H, al kyl or benzyl. 58. A conpound
according to claim5 having one of the foll ow ng

sHAT &% ELAIMED {di ng al | stereoisorners thereof:
| B1 1132 1B3, or

1. A compound according to the following formula IA, including all

HO, JH

o %,

o S | N OCH,
\ N/)

5 1A

stereoisomers thereof:

or a prodrug or pharmaceutically acceptable salt thereof.
2. The compound according to claim 1 in the form of a prodrug ester or
salt thereof selected from the group consisting of acetate, pivalate, methylcarbonate,
10 benzoate, phosphate, and amino acid ester; or in the form of a prodrug ether or salt

thereof selected from the group consisting of phosphate acetal and O-glucoside.

3. The compound according to claim 1 wherein the prodrug ester is

(o)
O
0 5
)\\ $” ° )\\{)5J IE;/O
o, , ™0 , , NH,  ReO” “OR®
(]

]
15  wherein R2 is H, alkyl, benzyl; or HO,C—(CHy)y—C—~0 yherein yisito4

and the prodrug ether is
OH é

S o_ 0

R 0

O

IO HO OH

-~ P\
R2*Q OR? or OH

wherein R is alkyl or hydrogen and R2 is H, alkyl or benzyl.
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1E34 or a pharmaceutically acceptable salt of any of
t he f-.or-egoi ng structures. 59. A pharnaceutica

W@29pa46365 on conprising at | east one conpound BEHUS2DMS452
toclaiml1 or claim5 and optionally at |east one
addi tional therapeutic agent selected fromthe rou? .
consi sti ng Bhe earppeigsassarding deplasn 1haying m%@tquhe following

CRERL e FRRRI FoRPRBRERIANE < and bDLrai sing

agents together with at |east one pharnmaceutjcal ly
acceptable diluent or carrier. 10 10. 1 A
phar maceuti cal conbi nation conpri sing at gt one
compound according to claim1 or claimb5pa aoaﬁ | east
one additional therapeutic agent selected fromthe
group consisting of anti-obesit Fs{”éﬂﬁy-diabetic
agents, appetite suppressaiits;
chol esterol /i oVePi gents”” aondHEDL- r ai si ng
agents. 15 Ci . phar maceuti cal conbi nation
according to cl 10 erai’n said additiona
therapeutic agent is an anti-di abetic agent or an
antiobesity agent. 1 1 1 CO MO
2009/ 146365PCT/ US2009/ 04545242, Use of a conpound
according to claiml or 5 in the manufacture of a
medi cament that is useful for the tr ment of
obesity, diabetes, anxiety, depressioN or inhflammatory
bowel di sease. 513. A conpound the shructures, Si
o} 0
S N
L

/[...-- 00

OCH,
cl

N

1A

o]
o /@E‘)&OJ\/ NH;
S N OCH,
Ci \ | N)

5 IA3
)
o gl
- ﬁ@[ °
o S | ,T OCH;
\ P
N
1A%
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10 b) G c) G ; or 111conen, WO
20096 X46365PCT/ US2009/ 045452 d) 14. A process for

WaQ w4393rat i ¢ reducti on of a ketone of the stPURUSAB/045452
Exanple 1 Part B Ketone

Cl N\ /)

IAS

or a pharmaceutically acceptable salt of any of the foregoing structures.

5. A compound having the following structure IB, including all

5  stereoisomers thereof:

F. F
O
o /E:[ OH
‘ LT e
N\ =
N
B
or a prodrug or pharmaceutically acceptable salt thereof.
6. The compound according to claim 5 in the form of a prodrug ester or

10 salt thereof selected from the group consisting of acetate, pivalate, methylcarbonate,
benzoate, phosphate, and amino acid ester; or in the form of a prodrug ether or salt

thereof selected from the group consisting of phosphate acetal and O-glucoside.

7. The compound according to claim 6 wherein the prodrug ester is

0
0
0 5
o o o o o o 2
5 © Py b ©
15 )\\0 , O ° , , NH,  RQ” “OR%:
0

I
HO,C — (CH,),—C—0w\/

wherein R2 is H, alkyl, benzyl; or wherein yis 1 to 4

-76 -



to an al cohol of the structure OH 02N Exanple 1 Part C

(R)—~Alre¢ohol which conprises reacting the ketone with a
Wkzaonsadect ase enzyne to convert the ket one t oP@HES2009/045452

al cohol . 15. The process according to claim214 wherein

t he getoreduc ase enzyne is ketoreductase (KRED)-112

ofPA¢BE BIYEE AT dS (KRED) - 113 or a ketoreductase that is

produced from Candi da sonorensis_SC16117 (ATCC(r)

#56511) . 1516. A process for prepdring a odnpound of

formula IA 111101) &NT o_ 0

2009/ 146365PCT/ US20084048452 | AJwhi cjh conpri ses

enzymatical ly reducipgla conpound structure O

enpl oyi ng ket oreduct s€- 112 or K€t or gduct@se- 113, or

the mcrobial stgehn Capei dg,5 sonor is SC 16117

( ATCCO #56511), to formthe (R)-al cohol of the

S&Lgrgltnu[g ?s ﬁzlyl or hydrogen and R is H, alkyl or benzyl.

5

5 8. A compound according to claim 5 having one of the following

structures, including all stereoisomers thereof:

F F
o)
i OH
o B
o S | N OCH,
N &,)

81

FF
ko3
o /@:0 o )K/ NH,
S N OCH

iB?
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and condensi ng the above (R)-al cohol wth a conpound
of 1 tdeensstruct ure N C 113)2 in the presence of an
W@r@an#s650l vent to formthe fornmula | A conmpoul@l/US2009/045452

- _g@of}*f””z

3
IB or

CO,H

)
X
S N OCH,
Cl \ |N/)

IB*

or a pharmaceutically acceptable salt of any of the foregoing structures.

5 9. A pharmaceutical composition comprising at least one compound
according to claim 1 or claim 5 and optionally at least one additional therapeutic agent
selected from the group consisting of anti-obesity agents; anti-diabetic agents, appetite
suppressants; cholesterol/lipid-lowering agents, and HDL-raising agents together with
at least one pharmaceutically acceptable diluent or carrier.

10
10. A pharmaceutical combination comprising at least one compound
according to claim 1 or claim 5 and at least one additional therapeutic agent selected
from the group consisting of anti-obesity agents; anti-diabetic agents, appetite
suppressants; cholesterol/lipid-lowering agents, and HDL-raising agents.
15
11.  The pharmaceutical combination according to claim 10 wherein said

additional therapeutic agent is an anti-diabetic agent or an antiobesity agent.

-8 -



11120 Ty

WO 2009/146365 PCT/US2009/045452

12.  Use of a compound according to claim 1 or 5 in the manufacture of a
medicament that is useful for the treatment of obesity, diabetes, anxiety, depression or

inflammatory bowel disease.

5 13. A compound of the structure
a)
|
K\ S|i/
o\\ /0 i/
0/ \0/\\/SI ~
o) v
e isan
o S | )N OMe
N\ P
N ;
b)
?"’”th4!~§9

cl 1
10 \ N/)

ci \[/)

N ; or

~T9 .
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d)
F F o_t_C4Hg

Ot fana

14. A process for the enzymatic reduction of a ketone of the structure
0
/@[0%
N ?
5 Example 1 Part B Ketone

to an alcohol of the structure

OH
2N {l)

Example 1 Part C {(R)-Alcohol

which comprises reacting the ketone with a ketoreductase enzyme to convert the

ketone to the alcohol.

10
15.  The process according to claim 14 wherein the ketoreductase enzyme
is ketoreductase (KRED)-112 or ketoreductase (KRED)-113 or a ketoreductase that is
produced from Candida sonorensis SC16117 (ATCC® #56511).
15 16. A process for preparing a compound of formula IA

- 80 -



111£0 v

WO 2009/146365 PCT/US2009/045452

HO, ,H
o,
O @\&7
S N OCH;
cl S |N/)

1A

which comprises enzymatically reducing a compound of the structure
8]
@[O%
O:N CI)

employing ketoreductase-112 or ketoreductase-113, or the microbial strain Candida
5  sonorensis SC16117 (ATCC® #56511), to form the (R)-alcohol of the structure

OH
@[OV\V
O,N c!)

and condensing the above (R)-alcohol with a compound of the structure
S

in the presence of an organic solvent to form the formula IA compound.

CO,CH,
Nx,x\

N(CH;),

10
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