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WD 2004/ 043958 PCT/ US2003/ 035543 FUSED HETEROCYCLI C

COVPOUNDS Thi s application clains the benefit of U S.
w@e@niosioshal application no. 60/424, 456, the PONUSIF035543

of which are hereby incorporated by reference in their

5 entirety. FIELD OF THE | NVENTI ON The present

i nvention reI t ; L and
nmet hods J@gﬁﬁpIﬂﬁﬁﬁﬁgﬁﬁggigﬁgﬁﬁRgﬁbg?@gintion of
conditions and di sorders associated with eating
behavi or, eneag% honeost asi s and anxi ety. .BACKGROUND
OF THE | r\wgw ation caigrsghe bencdib aplet Pradapnad peplisagign no.
V .
o ERPES Bl oRsER APl AR ed B ATRRAGT e
ergirg@pnal transductlon. Eati ng di sorders, which
represent a major health concern throughout the world,
have been linked to GPCR regulation. On the one hand,
di sorders such aSF‘TEEﬁ'(t)F’Tﬁﬁ‘INW ndeposition of
fat in the subcutaneous tissues, est t hensel ves
by an increase in 20 body melght Ind|V|duaIs mho are
obese often have,. or are susceptible to, nedic

abnor mal | ThesressE gty teldssite S?IB‘PQ/“@FH‘)P}P&F‘HO%&“d methods

useffi Ghi Ql‘éf—‘%ﬁe%ﬁﬁéﬁ ofh26&RRn Heahhtiss: MAHisoRIREELE080 W ith@ting
the other hand, disorders |ike cachexia, the general

babawikr, shergythoitcbsiasis kY. ng associated with chronic
di sease and/or enotional disturbance, are associated
with a decrease in body weight. 25 The neuropepti de

mel ani n- concengAeKGEROVNDOE THYCHNVENTION | €
hypot hal anmi ¢ peptide involved in the regul ation of

several functions in the brain, has previously been

enorgy  nameOeblet FRL AL b0 D AR ARl Atne
probéakedVizidhidéng thesenatelved with gamsdrf ard Hdi]ﬁonﬁ Efgnamrmdmttlod.

E@H}gggng%w Ig}gtll 12@? Pr daJrogﬁ%?ié(fﬁg %Qgth%rgt g wso%ld Illave

b%ﬁtlﬁF(g& RAGPER: re%?h&lo]i OWHHERnk Bk Q%fﬁei‘@ulcﬂ as obesity, the excess
ono e

ogous to t somat ostatin réceptors,
defpoeixqiun of fa} in ﬁrfeeub@mhrlwusatssum pmaiifest dffmmsewbs ‘ay amicrease in

t MCHR ;
B e TEE Gl g 5Ee BEobaT RO U PSR Bfedical
a%hﬁﬁlﬁlé%)cl&ﬁﬂ RRpiak ifficafids Oca%lo‘@elscmlal[\ﬁi&éa’é§ diabetes and
400: 265-69 (19 9) and Saito et al.

hypefteysion 0B e qthadend, disosdgselike n@h@@adbn g@neéal ilapkpfmpigttion
anw_lastf?lg agsoglaYe%qutl{]cﬂ’rgﬁg Id?s héénanﬁfor &Rk ltlglgal disturbance, are

associated with a decrease in body weight.

The neuropeptide melanin-concentrating hormone (MCH), a cyclic
hypothalamic peptide involved in the regulation of several functions in the brain, has
previously been found to be a major regulator of eating behavior and energy
homeostasis. It has previously been determined that MCH is the natural ligand for the
353-amino acid orphan G-protein-coupled-receptor (GPCR) termed SLC-1 (also known
as GPR24). Subsequent to this determination, SLC-1, which is sequentially
homologous to the somatostatin receptors, is frequently referred to as melanin-

concentrating hormone receptor (MCH receptor, MCHR or MCHR1) (see Chambers et
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behavior. First, intracerebral adm nistration of MCH
inrats resulted in stinmulation of 5 feeding. Next,

WORNA0¢3958 espondi ng to the MCH precursor is  PCT/US2003/035543

up-regul ated in the hypot hal anus of genetically obese
mce and of fasted animals. Finally, mce deficient

o A B e 5 BT SO BBt .
TEM]I\(S);ZQ%&O?JQZO(J@))Q to MCHR, resulting in the

nmobi i zatjon of intracellular calciumand a
concoAMPEHnE cEigaeds axists thafcMWi 1Séw1§ed(1§é@gud:ﬁm egting

b%ga'tvrgrréggg%%gqr%l%g %lgné%@?at Hstﬁ' rg@ %\I}E%;d m stimulation of

feedingr tNext, mﬁI:NAfcy)hﬁg)omdthcS 'thﬂ'MGiBBpmairsor iauplrédutifedmshe
been found to interact wth th Gai. protein and Ga

hypodiabamuy Ggepeiceily gpese nvmchfefslsastzd) guinps. (Eingly) yice deficient
m'\lQ ¥E rlean@ﬂﬁ{dyﬁv@ aQbckied tfé) Elk% Qﬁﬁﬁx}ezt@trloﬁﬁal%lcé%H is

icates t I's expr ess ose regions
betliwecbtoaamrn itswativigydby bindingdc M(EI;IRl eaultihg tn the dnoblhzatlon of

rei The 15 currul tive.da t ot
iy GRLETR R RBI THNAIOR 18 EARBLIEVER Uire Shaivgers e ol
NERBHLE0: Q@P—6S’§1 9‘99? ) GHitHARKS of %%@@9%%7@1746@199 amﬁalso

400: 265- 69 ( MCH has been shown to nodul ate
agbRtey ﬂlwgdbtm@rfﬁnﬁmtaBQM| ohgymedyyehd XHCHR Mg beep found to interact

P08y Sl S Rl R 8 i s 280 AR

Mog&svet, fahglgtis @ﬂth@ﬂméi@ﬁdﬁ@ﬁhﬂrﬁdﬂlﬂ@ﬂl@mﬂ&ﬁfeﬁ |thafc @fis E)gﬁessed in
st udy. of hysi ol ogi cal pr ocesses medi ate

thopreregions b fiedtin Vol vrdrin gHagtery 1 a@*@mg@l ﬂf@flfoﬂ“??éﬂent The
e At Pk Ql\ﬁgtgﬁ?ﬂmag?%%dtﬁﬁt&g o PREIR LR AN ) FRIASH ﬁet-uronal

assocl at ed regula earni ng,  anxi
regnkdtion h&food entak@ke Saitoadr edl, Nmm@é 4@1)1365 8% (IS9YARY OF

THE | NVE sent inyention provi des fused
het er ocymcg}l%%gﬁ Wiy fRgmodats behavigrs ot egﬂ@n,{qumgdguch as
mﬁ(ﬁet&'%@oﬁﬂ%s%ﬂll (999%5 ?@ﬁtw@f lﬂrﬁyq'ﬁ MBH%&&%%}%%‘ Physiol.

di sorders nedi at ed particul ar
Befraws@hB13-8Y&nt i on pr OVI des conpounds 30 conpositions

and net ho n n ons .an

di sor der s?ﬁ%ﬁdggt&fcé’?lgﬁo Ea I’"I‘%'{/“F&l? éh%?tﬁﬁiiyop
[R5 EA P Seedied nivdiaket M@M@éﬂ@@%%ent of therapeuti t
pﬁg@CT/ US2003/ 035543 Thebyconpounds provi ded her ei npﬁ%vceagens

for the trestmenter @re)ven‘qr@ ¢f congifpng angidigrderrgssaciated with weight

regulation, learning, anxiety and other neuronal-related functions.

SUMMARY OF THE INVENTION

The present invention provides fused heterocyclic compounds and
compositions, and methods of use thereof to treat or prevent conditions and disorders
mediated by MCHR. In particular, the present invention provides compoun(is,
compositions and methods for treating or preventing conditions and disorders

associated with eating behavior, energy homeostasis and anxiety.
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wherein s 5 represents a single or fused aryl or
heteroaryl ring; Qis -N(R- or

wOogm043838 C3) al kyl ene-; X -L1-( Y R is L2-Z pdT/US2083/035543
bond, (Cl-C4)al kylene, (G -C4)al kyl enoxy and (d -
C4) al kyl enami no; 10 L2 is a bond, (Cl-C4)alkyl ene,

(C2-A) al I -
(3 - C4) al t@«{%@(@w%&é&‘é@é@%ﬁ r‘!ﬁe formula (I)
(Cl-C4) al kyl enamno (e.g. -NH GH R
hydr ogen or (Cl-C8)al kyl,
selected fromthe ‘.
(C1-C8)al kyl, (C2-C8) Y
fluoro(Cl-C4)al kyl, (RS RS,
f1uoro(C, - C4) al koxy, aryl, aryﬁ(Cl c4)al kyl, - N2,
-NR5R6, -C(O R5, -C02R5, - @ O NR5R6, -N( R6) C( O R5,

R6) CO2R5, -N(R7)C(O NR5R6, -S(O MN\R5R6, - S(O) nRS,

Band -N(R6) S(O nRS; R2 and R3 are independent!y
sel ected { t he group consisting of hydrogen,
hal ogen, C8) al kyl, (C2-C8)al kenyl, (C2-C8)al kynyl,
fl uoro(Cl- atdgydsents a 3@1};@%& fuse@RBy] or heteroaryl ring;
fl uoro(Cl-C4)al koxy, a aryl (C1- C4) al kyl, -NO2,
“NRSR9, =Qis-IHI &%@8 CaliylopsmsRo, - N( R9) C( O) R,
- N( R9) CO2R8, -N(RlQ)C(O)NRIRQ -S(O MRIR9, -S(0O) nR8,
-CN and N(R)_(_O ; R4 is selected fromthe group
consi stin 1%10f hyd -OR', -C(OR11, - CO2R11,
- C(O) NR11 -CN b (_C C4) al kyl and aryl 25 X and Y

of C(c1- - chyarpd Qs RO ORI R

Cpelkgkshaning - C( O NR13R14 opt| onal I y, X and Y may be
conbi ned tp forma 3-

2004/ 0439581s P@P@é@@@)@é&ém (Cx@ﬁﬁléiﬁl@del%q, ﬁ@z -Cy)alkynylene,
(G T OCHCH, PO LR 1 A O CH;

[ s sel ectRUisthydmgeher (Celpakkghsi sting of -OR 5,

) (N:(Ré)S ﬁle 5@1:%'% ?%M%E)Ssge’f@g%ﬁﬁlgggéonsisting of halogen,
(C1-Cy)alkyl, (C2-Cg)alkenyl, (Ca-Cg)alkynyl, fluoro(C,-C,)alkyl, -OR’, -SR’,
fluoro(C,-C,alkoxy, aryl, ary1(C,-C,)alkyl, -NO,, -NR’R®, -C(O)R®, -CO,R?, -
C(O)NR'R®, -N(ROC(O)R?, -NR®)CO,R’, -N(R")C(O)NR’R?, -S(0)NRRS, -
S(O)xR’, -CN and -N(R®)S(0)R’;

R? and R are independently selected from the group consisting of
hydrogen, halogen, (C;-Cs)alkyl, (C,-Cg)alkenyl, (C,-Csg)alkynyl, fluoro(Cy-Cyalkyl, -
OR?, -SR?, fluoro(C;-Cy)alkoxy, aryl, aryl(C;-Cy)alkyl, -NO,, -NR*R?, =0, -C(O)R?, -
CO.R®, -C(O)NR®R?, -N(R?)C(O)RE, -N(R*)CORE, -NR!)C(O)NR®R?, -§(0),.NR°R’,
-S(0)mR?, -CN and -N(R’)S(0)R%,;

R*is selected from the group consisting of hydrogen, -OR*', -C(O)R!}, -
CORY, -C(O)NR'R™, -CN, (C,-C,)alkyl and aryl;

X and Y are independently selected from the group consisting of (Cq-
Cg)alkyl, (C-Cs)alkenyl, (C,-Cg)alkynyl, ~CO,R® and ~C(O)NR"R';
optionally, X and Y may be combined to form a 3-, 4-, 5-, 6- or 7~
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5 - S02NR15R18, -NR16SO2R15, - N(R15) N(R16) SO2R17,
-C(O N(R16) OR15, hydroxy(Cil- C8)al kyl,

WO bawaeds8 - C4) al kyl , heteroaryl, -C(=NORL5) NRIBERILVS2003/035543
-C(R16) =NOR' 5, -NR16(OR15), -C(O NR17C(0O) NR15R16,
NR17C(O) NR1I6C(O)RI 5 and -NR 17C( O NR15R16; R5, R6, R7,

maﬁbeﬂé@ nngl,gnta % %'8?1%’ to Bﬁ%%er&]télmﬁ ?dgperﬁ%ﬁtlﬁggecj?t} fﬁ(grlhg e

| ndep el ecte romt oup consit s
grnymc@gsnng@mosarw&w (C2- C8)a| kenyl

gt(e:tz-e?gz ?:l @égﬁﬂ R‘?&yﬁ: itg%rg\?é«?cgé 1@2'@%@ 95(91\11{9‘4;%@ l%%l’s 18
OIRICLCRARS ks, _B@Nﬁwﬂm&c hﬁ{“’@ﬁbﬁf{ SRR

cont nj ngfrom0t04 het ef oa oms sel ected from the

“Sgﬁﬁ)‘ﬂb RonsNBf"’.sngot “NRONRE)SOERY g-CBNR PYORY; hykFoxy(C;-
Cobki Bomicol iyl HReroae, ~Eo-Ngs S s R PR
_ﬁtﬁs&?ﬁﬂs? _@@)ﬁk% H t5 ache@ @ gﬂﬁ[“%ﬁ mt ogen

gro s’ may é conb
ISR”O@@)W”R— rrbered ring containing the nltrogen

at om and ; &301‘% 22?61:%1 or;gl peterq ops sehect ed
I’ St I’

fromthe § 2ad R|
t
B AP S Sy

Cﬁdbm}ﬂé(l(?eﬁ“@)alkw repkle(Cpiie)alkyl, dluoiafC daz)alley], hejera(i1@)alkyl,

0 ol e, thi | &, furan, thiophene,
PR GrTc R a e Aot e, purt e,
benzi m dagBlie, 5i &d@hembe&aqﬁtg%htaﬁﬁng BB HNOXALABNRT
quinoline ring. Ar In certain enbodinents represents a

Sel?é??ééﬁ?éﬂ therggoup ¢ansisting af N, @mné&(mnte@razple)s -N(R)-. In

further e
articul a@gﬂg@g?ﬁ%ﬁtﬂgg) Agr ﬁe/S Sregeg% t Onéﬂt?ﬁg%(‘eonrs isting of R’,
RRR R, RA!, w Zﬁﬁﬂlﬁ)%@%‘; B@Ruﬁg@&&(cﬁ&ﬁ@"tﬁe sdiEHii@98h atom,
and R3 is drogen.  Further. conpounds provided herein

Fqu?é"O’t‘R?én% rpbipgd to:fornma3-14-30~¢ 6101 7-mepyberey ring containing
the nitrogen atom and from 0 to 2 additional heteroatoms selected from the group
consisting of N, O and S;

the subscript m is 1 or 2; and

the subscript nis 0, 1 or 2.

In certain embodiments ' represents a benzene, naphthalene,
pyrrole, pyrazole, imidazole, pyrazine, oxazole, isoxazole, thiazole, furan, thiophene,
pyridine, pyrimidine, benzothiazole, purine, benzimidazole, indole, isoquinoline,

quinoxaline or quinoline ring.

In certain embodiments ' represents a benzene ring.

In certain embodiments Q is —-N(R)~.
In further embodiments, R? is hydro gen or =0O.

In particular embodiments, ' represents a benzene ring, R” is
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R" N\ L2-Z R" HR Il 5 wherein LI is a bond,

(Cl1-A4) al kyl ene, (Cl-C4)al kyl enoxy and (d -
w@ajoalok3gbenanm no; L2 is a bond, (Cl-C4)al kyl eneCT/US2003/035543

(C2-A4) al kenyl ene, (C2-C4)al kynyl ene,

(C1-4) aI kyl enoxy (e.g. -OCH2CH2-) or

Cl-4) §<er mno (e.g. -NHCH2CH2-); 10 R' is

hygrpgeny ol J(yggpg%) al kyI each Rl is independently

sel ect ed &%gn Qﬁ@w}oﬁqe@ ll&%irﬂ%v@fthé"@hﬁ@lﬁlﬂll)

(C1- C8) al kyl, C8) al kenyl, (C2-C8)al kynyl,

fluoro(Cl- C4) aI kyl, -ORS,

aryl , aryI(Cl-C4)aI l, -

- C(O NR5R6, - f\!

- N( R7) C( O) NR5 RS, N5 S(OWRSZ - ON and

-N(R6) S(OnRS; R2 is seirectdd fRomthe group

consi sting of hydrogen, hal ggen, (Cl- C8)al kyl,

(C2-C8) al kenyl, (C2-C8)al kykyl, fluoro(Cl-C4)alkyl,
wheeB -SR8, fluoro(d - C4)al koxy, aryl,

aryP(Cl C4)al kyl, -NO2, -NR8R9, =0, -C(O R8, -C02R8,

- C( O) NR8RY,is 2 bbi BRI CODeREeneNCRS) PRBnoxy and (C1-

-N(R10) G( O) NRBR9, -S(O mMNR8BR9, -S(O nmR8, -CN and - 20
Cagledpusmappre; R4 is selected from the group consisting

o SS9 AR G X e, BBy QNI enc,

-CN, (C1- and ary X and'Y are i ndepend entICy
(Cs¢l pditydehdxyqeagt MCﬂ&@HW—)mmgl-&)aﬂg’l‘mﬂn@@ (e. g Na G, CH2 )

C2- C8) al - CO2R13 d
(C(O) N%?ilﬁltf)ﬁy%) S]bf”l@ia‘lqulséw& and Y rrayage conbi ned

to form aadnR! ‘ﬂsmdérend&rﬂy%le@tedﬁﬁiﬂﬁ)ﬂfe pl ddBisisting of halogen,
containing fromO to 2 heteroatons in B& ndent|y

(Ca @ik @l Qor Copalkbmy], (@n&s}aﬂcmbufhxptq{@&)a yl, OOBnd'S§ z
is selected fromt heé}r oup COI’]SI stl n - 1(5: 5
fluoxpt(h lgnlkoRaREgY L( C@R O:R’, -

i 3@%%@%%@5?@5&@9’%%%2% PONRE,-

)R8 SOk, glg E) MRRL6) SO2RL7, _C(O) N(R16) OR15,
(h lalr oxy(Cl- yI fI uor o( Cl-4) al kyl , het er oary e
frogy the gyeumeresstinagttyiggss)halogen, (C1-

Cé):%(@ @&%@eml@!@g)aw qﬁ@r&@ f@&éﬁ\ﬁl Q)l@m dSR8 fluoro(C;-
Cy)alkoxy, aryl, aryl(Ci-Cy)alkyl, -NO,, -NR*R?, =0, -C(O)R?, -CO,R®, -C(O)NR'R’, -
NR)C(O)RS, -NR)CORS, -NR')C(O)NR®R?, -S(0)mNR*R’, -S(0)nR®, -CN and -
NR’)S(0)nR;

R* is selected from the group consisting of hydrogen, —OR"Y, -C(O)R", -
COR", -C(ONR!'R™, -CN, (C,-C,)alkyl and aryl,

RS, fluorp(Cl- C4) al koxy,
< NRS O R5, -CO2R5,
(R6 coggﬁ‘c( )

X and Y are independently selected from the group consisting of (C;-
Cy)alkyl, (C2-Cg)alkenyl, (Cp-Cg)alkynyl, ~CO,R'? and —C(O)NR"R';
| optionally, X and Y may be combined to form a 3-, 4-, 5-, 6- or 7-
membered ring containing from 0 to 2 heteroatoms independently selected from the
group consisting of N, O and S;
Z is selected from the group consisting of —~OR", -NR!*R!¢, -NR"R",
~C(O)R™, —-CO,RY, -R'®, ~C(O)NR'R'®, —C(O)NR"’R "%, ~SO,NRR'S,
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_NR17C(O NR15R16; 5 R5 R6, R7 R, R?, R10 R11 R12 R13

R14 R15 Rl6andRl7are independently selected fromthe
w@r@dp43681si sting of hydrogen, (Cl-C8)alkyl, (BE2FUS2003/035543

C8) al kenyl, (C2-C8)al kynyl, cycl o(C3-C6)al kyl,

fl uoro(Cl-C4)al kyI het er o(Cl C4) al kyl ,

QERRELAER R AL RIS ER TR Ao
clg)an@n qaio@ds(e @Wl@@l@@&@ﬁﬂ FORNOR ' GRRUR'E, maksq)kN@R@f

Q tetrazoley; otlonally, when two
s)ef@(@)éai TCEMNRIR '§r-om' 7e®m1€cmRé? arkb, R6
_ggn(i@]aﬁss R12, R13, Rl14, R15, R16 and Rl7 are
3 5{the same nitrogen atom the R groups may
be cobi ngd, RORF GTIRA 187, R4 R 7R Y, . RF, RIRHE! o

ring contai i ng the nltrogen atom and fromO0to
inglgpndentasel¢ntedliren tlmgrosie bersisting of bydropen, ¢€ oGp)alks], (cz-

cép%g&m?]h g@g @gl&(%%gcy%poqgg, e a@?y&rt‘f@rg@ 8543%1‘950]3%3@ 2 alkyl,

cjﬁtﬂﬂlﬂtéis(t3L(D6)ﬁllaﬁ algpmi froroulcapngle meant to include
all pharneceutically acc@g‘;abl é salts, hydr at es,

sol vat es Br is BSd PUGEIaHherebiing gmtam@g;ﬂm Frie é bieterratoms

Sé}ﬂar ﬁ{):ltgll}g‘lggrgﬁp ggljggsggép %éﬁg RET: ir Feég %%F%gl)?%’l pient in
conbi nat i optiosdatli vehenampd® gﬂbupé sel§oped b the Soup bonsisting of R,
RO oRack bl et sk BnE Koy 8 Teed fa ersgmapitiogen ator,
Ncga -a
A e
theaitpegenatem ad freme) forfgpdditicnabidi¢reetonisiselveted frohhihe epdupa

the geﬁ aII effective anmount of one of the
Ccfng}s 18 ar?s nds or pharnaceutical conpositions.

O her obj ﬁﬁtsﬁbscﬁgﬂhqg ¢9r anghgadvant ages of the present
i nvention wl | econe apparent to those skilled in

the art fHemPbisEpfwisiGliong. description and clains. 6

WO 2004/ 0 /03 54 | EF, DESCRI P

THE. DRaw ARECetnRgih ’E?%’g\%% R Bogs Fhghlas 8 Thpant o Tncfade al
plexerpduaicyl[carpsile salaf hidiates, veBates 0 prodbudefildbdED

DESCRI PTI OF THE | NVENTI ON . Abbrevi ati ons and

Def i ni t i oh&e pharmaceutical compositions provided herein comprise a
pharmaceutically acceptable carrier or excipient in combination with a compound of
formula I or II.

Methods for treating or preventing a condition or disorder selected from
the group consisting of obesity, an eating disorder, an anxiety disorder and a mood
disorder are provided herein. The methods comprise administering to a subject in need
thereof a therapeutically effective amount of one of the foregoing compounds or
pharmaceutical compositions.

Other objects, features and advantages of the present invention will

become apparent to those skilled in the art from the following description and claims.
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10 The abbrevi ati ons used herein are conventional,
unl ess otherwi se defined. The term"MCHR' refers to
W0 b@40ed9shi n- concentrati ng hornmone receptor pPOL/ESW0I035543
(MCHR1), unless otherw se stated. The terns "treat",
"treating" and "treatnent"” refer to a nethod of 15
al l eviating or abrogating a disease and/or its
attendant synptons. The terns "prevent", "preventing"
and " pr eventBRIEF DES@RIPTIONSHDPHEODRAWEXES8SI ng t he
probability or elimnating the possibility that a
di sease will be contracted. As used herein, the term
" MCHR- med [ t
refers toFgﬁ cgprg{l?itH ?éo%w&u%lﬁrsegf) gg%e arly aﬁﬂ]&o ﬁlgdedgﬁ ¢ tnation.
i nappropriate, e.g., less than or greater than
normal , MCHR acti vi iated condition or
di sor der %&VAB%EPJP%%&P;UQN ‘BErTEIi[EIINy EXHBIQNed by
i nappropriate MCHR activity. However, an
MCHR- nedi at ed condition or disorder is one in which
AbbueriatiorsandfDéflDionsesul ts in sone effect on the
underlying condition or disease (e.g., an MCHR
antagoni st results 25 in sone inprovenent in patient
vel | - bei NGhd BobaévidtRRs us&PRRciRatd &My EdtionEX GRS therwise
MCHR- nedi at ed conditions and disorders include
defbwedi ty, eating disor ders and ot her behavi oral

di sor der s, “ Xl hearders an

di sorders? é#ié%ﬁt g/fcnlw_alﬁ 33%% gfﬂiﬂ? CgF?e@gPF%h%l?ﬁt "
recegter srotein 1 (RICHRD ,Ulliﬁles@fotﬁéﬁﬁlse @&fﬂ@lo und bei ng

adm ni stered sufficient to prevent devel opment of or

al | evi at eTh&t e%ﬁetreaﬁ’@ “Esategt a@(@h atreptmegdy’ gefer torayaethod of
alﬁ)(/fﬂi’itngg?f ﬁ&%é&th‘% aﬁﬁ@&%é bﬁlﬂ sesflefi{i/’{rg r@%,?gt%h{gg treated.

e term rsto the
excessi veTheceunuimtvent!’, “prevhﬁﬂgg”faﬂd “prebasiohy refaytohan&hod of

enet | envi.r. nnen expendi n Iess ener gy
AR e She D Or S Mkt 034548 e o e d)
condcteggul atory determ nants. Cardi ovascul ar di sorders,

lipid disorders and nmetabolic disorders, such as
hyper t ensAsnsedthepran, Ith@lmé'M@HRanahgte@ cd:reh‘grordmschaﬁéer" and

M. associated.with o
3 HERED R SondiSh SR e Rg oe Bl FhinfbirdoR gt rglest han
ordireaeciain noraiad MCHR &tivitle ADVIEHR Medidted PoLAIABA br disorder
and/ or behavi oral di sturbance associated with an

may be sanpistel iy metigsd y wrapgraprigiedyIGFIR activity. However,
aﬂf RIIAE ¢ %dﬁa‘%écﬁo%ﬁft%ﬁto‘? sgrcﬁﬁl?é She'i Rm%]ct ﬁgélﬁatlo% T MCHR results

asting, uce vom axa Ive or
mabmeeffeCopr the shdulyirg cnditionl oy dmssec(e 2t, afl M@HRManeohRgresults

di sor.ders. Exenpl arr}/ Ehtl ng di sorders include anorexia
in SeMEe Jmpraysment in patient well-being in at Ieast some patients). Exemplary

MCHR-mediated conditions and disorders include obesity, eating disorders and other
behavioral disorders, such as anxiety disorders and mood disorders.

The term “therapeutically effective amount” refers to that amount of the
compound being administered sufficient to prevent development of or alleviate to some
extent one or more of the symptoms of the condition or disorder being treated.

As used herein, the term “obesity” refers to the excessive accumulation

of' body fat. Obesity may have genetic, environmental (e.g., expending less energy than
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bulima. 10 As used herein, the term"anxiety
di sorder" refers to an enotional and/or behaviora
waelr@insdssice characterized by persistent and pePCT/EHSI008035543
worry or restlessness, tension or irritability about,
e.g., health work, noney or family, for no clear
reason t sorde be a ani ed. by ..
i B Ao PRSIy sl S s R ARG ReaR il gisgncers
and@letaB6li Adi¥dratry, sugk S hoperefdoRMybelMedlias 66:884ry BPRA} disease
attacks, panic 15 disorder and obse33|ve conpul si've
anfl diabeles: afeQOmMOnAE aspeeigtedavid obesithe t er m "mod
di sorder tc Qn; oral,
di st ur ban‘é‘(%%(g: a}?ea% tﬁg < eg[ﬂ%rdl&q]?erft f%e%? ??fg apd the

libotifs 16 tin eniptional and/afl'démﬁudﬂﬂmlimmwé as$octitdd wity aﬁ@@cﬁasswe
di sorders_include depression and bi polar disorders.

dsmsaseﬂry ody Weighfpedior ynappEapEinte CATRIte AVQIS BEiSH Seindeg s fasting,
SFRE0R A L0l LR B, 1TBEHEh s o hEhf A Rioced
Wfihhmaﬁ]hg)ahlsordersaﬂxamptayy catingitdrierd/mdltldatharxiaagrvosa and
@fscr i bed herein, includes the antagonism or agoni sm
MPCHR, ei t her dlrectly or indirectly. Antagonist are
conpounds Akhadd hefeifl; the BRF +afkiely ASorliGt 3ibd 18'af Chrotional and/or
stinul ati on, decrease, prevent, delay activation,
b¢h¢at9tra1\ﬂa5tt@rbamqq:mhbnat:tend@t‘@wmrslswet andrpetiaaive vegiut @trestlessness,

nal tion. gonlsts are oy nds t hat
1epigh B RIS RO e, BATRBS paBlS: BRHRS KRGS gason
Aenhaieedissténaiy maccaﬁmmea bfe ta@h%é@dlﬁ o bl#rs%fn@a SE£@plary
trans uction. The term al Yy i tsel or as part

aggicty ﬁlaorfters wolde priey gerwélﬁgd anxietly diserdst.nanig attacks, panic

ain, or cyclic

dﬁé@%ﬁ%glr@g%&{@#%u?sﬁvé’&@%@%ﬁ@)(ﬁ?)l on ther egf which is

fully s at JAB at@k:herhﬁ,vuhu Gerintendudrdissrda? I'éfﬁlfs b@an gltnaff?nafﬁ @nd/or

Cl- C8 neans one to eight car ons
b%sa{wgfﬁ %rbalaqew}lﬁra@ﬁeaais%by PrEFisigRt andgeripsive & jof euphoria
S

B3 Ao RSPy b e psiadifd g SRR o
disymlesp rﬁapy&tyrstﬂ*qqupmﬂbomsbmiglsd ayridh Ii’l&[dﬂiﬂ(ﬂ‘d&lﬁ sutbas depressmn

exanpl e, 8, WD..20 4 4, 8 035543 ent

o hewyl | Ny ot s olers @l THES) LGRSt Bfnerbase or
d&resRk the Mto@éladcjﬁyity,rcﬁ'ﬁ\@CHRt Mo@tﬂaﬁ’dﬂ‘ Y4 AQEAYR 12k Ncludes

fromone to ei ght carbon atoms and includes, e.g.

th@@nta«gm}lamwy lagormsa of MGHR; pikken directlylny indirsily. émta@gmpam:

b
B 5 PRS0 AR By 0 BB
acttivaﬁen‘;ﬁnacﬁvmb,l inhibitpdesmsitioR) or dvn-Rglilaty s gial Er@ﬁ@ﬁictlon

haV|ng t he numper of carbon atons desi natedﬂé
that, éggﬁflm@éa%ém%yasar?@ﬁ & Qpen wéitate

elﬁﬁﬂpé éacub?lfﬂf sensfr%2 P luﬁ %F @flag?%?ﬁ{ﬂy&afg&ﬁﬂeﬁ i ncl ude

vi nyl, 2- prope | sopent enyl, 2-
The term “alkyl,” by itself or as part of another substltuent means,

unless otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, or
combination thereof, which is fully saturated, having the number of carbon atoms
designated (i.e. C,-Cg means one to eight carbons). Examples of alkyl groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, cyclohexyl,

(cyclohexylmethyl, cyclopropylmethyl, homologs and isomers of, for example, n-
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(butadi enyl), 2, 4-pentadienyl, 3-(1,4-pentadienyl) and
hi gher honol ogs and i sonmers thereof. 10 The term
WO 20049958 , by itself or as part of another PCT/US2003/035543
substituent, nmeans a straight or branched chain
hydr ocar bon radi cal, or conbination thereof, which may

b nos O | yunsat ur.at e havi nqg.t he 0
o RO gheil Fon Bt Tike. (5Y a8 nklf QLTI refers o
gt frHASnL ASei dsth P Rendss, Bxaap) .
B S IR B Gl R il RS A Pl OISy T ol
3- but yny| Tlendrmh i‘glkenylhdiyatself or asyhrt sftametler ddbstihene @feans a
The term "al kyl ene" by jtself_or as part of. another
s o1 bignshed hae oncyclic Pudiaparbory tcaﬁ OF ePbwation tygreof,

el i - .
Bl B ST e G RO T,
desambied (¢ Qs mednk twh os elghir audpss) dshanegr bbre dofitdebonds.

e G SATL At B S P ] G RE bh bR 2
(bgihﬁ%éﬂyﬁ,' Xyb eﬂtadi@hiﬂykgn,a%ﬁ;h&afenyg %@g lhig’g%h&ﬁcylb BYandSiS¥REs

ewer carbon at ons. e terms
thezgbky| ami no" and "al kyl thi o" (or thioal koxy) are used

in their gonventional...sense,. and refer t.o those al kyl

orouns. ot PRRER PRV SRR R ACpE ool sSR! eams o
stAfcHY ¥y BraAcd @ihindiydfstaibdn Gaditk), or@Wonibitioh Wieréd fowhick nay be

respectively. The term "heteroal kyl,"” by itself or in
meBerIr pabuBsAtyRtcH. RavingiBe npwpes of cpbonatomndesignated (i.e. Co-Cy

. r
B 0 B B4 L BB DS OB s
intlide ethfnyle brmidst-progynyl, 3-betyaybdngdigharhemolifgs aad somers

at o?s and fromone to three heteroatons selected from
thessl-gr oup consisting of 0, N, Si 30 and S, wherein the

ni trogen AQskesH kb leﬁ&’%iti@fyor%@b;‘n@%fhﬁdfh&%u@@ﬂtﬁ@rﬁ @flans a
and the nitrogen heterocatom nmay optionally be

diyyelattendizadleriVedfrhmt adid atsoemplified by eGSRl the Typically,

I d interi i ti f the het LKyl
RO Shatrd P iR TRl 1 & o s O souaR moke grous
hnd LR 0EWEOSGEBABatoRE b@ihg_‘i)%fe@éd Ade RS iBRnAbn.t A&lower

het er oal kyl group, including the position at which the

alkylk pr “lgmstiplkylsnet is gcheden chatrpdkyl oralkyleae gefupy generally having
i ncl ude -CH2-CH2- O CH3,
S%ﬁ%@f Kﬁ%@{"ﬁgw- CH2- N( CH3) - CH3, - CH2- S- CH2- CHB,
S (B3 D N o B B A R CrECH N OB e
-9l , - - n - - .
used 4 lrwe{l\é%naafl%lr?gn%;%gfeé 6@@&%@1%@owtasﬁéd fodie
reBe @Rt 6f the HidedIE FPER o Psbn o458, f ahib PP, or a sulfur atom,

respectively.

The term “heteroalkyl,” by itself or in combination with another term,
means, unless otherwise stated, a stable straight or branched chain, or cyclic
hydrocarbon radical, or combinations thereof, consisting of the stated number of carbon
atoms and from one to three heteroatoms selected from the group consisting of O, N, Si
and S, wherein the nitrogen and sulfur atoms may optionally be oxidized and the
nitrogen heteroatom may optionally be quaternized. The heteroatom(s) O, N and S

may be placed at any interior position of the heteroalkyl group. The heteroatom Si may
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Simlarly, the term"heteroal kyl ene” by itself or as
part of another substituent neans a dival ent radical

waleiswexdss r om het eroal kyl , as exenplified by -EERUS2003/035543

CH2- S- CH2CH2- and - CH2- S- CH2- CH2- NH- CH2-. For
het er oal kyl ene groups, 10 heteroatons can al so occupy

bg Ftﬁb&r atQhy Beéiﬂo%ffh'a %%P&i 1 ggq@'y{ﬁgmﬁﬁﬁq% position at which the

yl eneoxy, al kyl enedi ox nea
alkykgioem isdittashaddp thaentaielet ofkh) moiduld. HExtibip€ inclhi88 -CH,-CH,-

I i.nkin roups, no
Saeitatalb i izes el la NGt T T S
StELOH.."-cYslca)-&i0)-cand_¢ rOGWSE! N _
(Pl ore S0 300 CIRCAIORHE, Ay s R Gv-ocH,
e EAIN(Clh)-68%. diihiertwodetestastesimag pe lcbasevetivel, ars 28] for

; | # y eroal kyl . ectively. Accordingly,
S ﬁy%l'ggﬁ_wﬂ"%ﬁ%ﬁ?}lﬁ'&gﬁfﬂéﬁ&ﬁfﬁﬁ%er of carbon atons
desi gnat eSinilark, the @@mCheiRanEylLAMas, 817 g?h%r?gﬁ %gfe)r

and a heterocycl oal kyl group consi'sts
substityeneans 3idiidans sadical derjvedfraps hetermaticyl tanex erapkfiglty -CH,-

f t h t | ect ed
O TR G LCOT SR Bl G o rofeP e s

haitreateins ctinelsobteupyaithanst bou bfthe h@Mor@Y (OB hRYRLbYy
nd the njtrogen heteroatom may optional 'y

sIR ety Ay Bacemita: 4 kgRemino e the Loyt odbdeyor &
alRPLRS SRR EAR1OGL L BRUBOSD Lk Bbo WREERANS croup is

_heterocycle is e renarn
impdledcul e. Exanpl es of cycl oal kyl include cycl opentyl,

cycl ohex 1-cycl ohexenyl ,. .3-cycl ohexenyl,
C§C| ohep%/ e te R aﬁqu;énd gtﬁ-{gcgglogl}(ylé%by themselves or in

coneigdti06 Wetioahédtbrmhd) 6dpteentl unless otherwi i i
o 1,, 2,5 6-tetr a,hydr or%/lr i I(%I)’/Iljlr)l,esslcz ﬁ?r‘rgvésrei Sé?t%(%ilc,y(:hc versions of
ajybhi gk ihgiersalkyl3 regpicpievelyli Agdordiagiypa pydbalkiyll group has the

= Lnyl . tetrahydr.of -2-yl, )
R SRR MGGt Kianetiniure . cabons)and
heteoayaloptityd goiup Rodsisth of thePURBEASH AMdths désiBlaRRr 38! B0, means
and the I'ike, The terns "hal 0" and "halogen,™ by

tWorR figat casRons) angkirpryqne 9 thaprhdterpatomsiselerted éom thegeammp
rQAd S orine hl ori ne .
CopTAERES D, 06 e e At Bere R bl HASEDT s SBBi mescontionaty
beagidizedl apdlthe/hitrogar keteratn may opidndls ba ktbmsAds datcadiy,
fo%wﬁltt} haio%{eq tOth, whi ch can be the sane or _
FrRPEHRakyl A beterontont canneginyghe pesitiomat whigh fizrhetesocyyle is
a1 €o tHe ri e r Nt he
e e e S 0 o ym R B B 0 fiselRppenty,
cyglgbmyﬂ,el,-cxc ex ey 3-pedlade@inyCAyalohyptyl, iaad dediket ®Examples of
' 'R Lo [, 2- trifJuorqethyl,
helpREu IR LT O Rty RcEa D iReR iyl Repdperidir, >
ifesidiny!, Wamogphlsithy, 3-|r1[tﬁ‘hl heIRS1, iR &eahkLyi( 3.
pli bmtyi t ut g?hvmyt}tq one hal %ﬁen at 2%!)0 and\lp}g1 %ha gg?%aln3 L
tet{%wirythl%%@/ut@marqmpw byweraamyh-pipemzinylybed the like.
rangin » ’ » | ogen at ons, er
s O nde B endil b natorth by B es b B Plgother
sulpptibugpd, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine

atom. Additionally, terms such as “haloalkyl,” are meant to include alkyl substituted
with halogen atoms, which can be the same or different, in a number ranging from one

to (2m’ + 1), where m’ is the total number of carbon atoms in the alkyl group. For
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Accordingly, the term"fluoro(Cl-C4) al kyl" includes
fluoronethyl, trifluoronethyl, 2,2,2-trifluoroethyl,

w@entailosor oet hyl , 1, 1-di fluoroethyl, and the PCRES20051€35543

term "perhal oal kyl" neans, unless otherw se stated,
aIkyI substituted with (2m + 1) hal ogen atons, where

Hmglie, Do sC a5y hs fpafe la&uﬁgsrrbﬁl?ez&%%ﬁ%' K-
trifmo?@e%iwl 4 ehlloftﬁ}ugﬂies denfld rﬁ%h*i %Tmfeoe:l;ﬁn C@ﬁ%rﬁle‘théﬁ’oalkyl”

1-trifl uoro- bronD oroet
1ﬁph3eie$ monohequlkyl (akahmbsmmtedmtmmmm ge8 asing) @d podyhaloalkyl

B SR Vi hetocta o mh alinGreraping Rorm i to (e + 1
hilbg@SatorthslRviie@e 1P iBe rtd)tﬁﬂﬁﬁn%@ bEEarBELatbHs ‘?ﬁj tHeQ@EN :éﬁfup9 r

| i nked coval ently. Non ting 15 exanples o

Ageasdinsly, thel toe “ﬂmgﬂl-czﬂ)-aﬂa'}bhmhljaﬁes Buarambthlyy; |tr1ﬂm_domethyl

2SR T bl St S0 B g orm

“1515131&&6291@}10 eafi€ Ak eothERAmR Mhted allaN guﬁtltlﬂé@ﬁfﬁh gmhh‘? 1) h%}o gen
nltrogen and sul fur atoms are optionally oxidized

AOME, WHEIE @géﬁth?ét)@l BEnBIN oA ﬁ@rb@@aiomrsan ithe ajkidtgrour. Zéat exanmple

T AR @ RRAETR i dRoB SRR R ot RBHONT Rty rocthyl
1.8 XafPh8fo-2hrdigs Q[c@ﬂ’(irﬁéthglr Qﬂrtpt%e higg! ude 1-pyrrolyl,

2l pyrrolyl, 3-pyrrolyl; 3-pyrazolyl, 2-imdazol yI
4-im daz OTW teﬂpycﬂ&i’l’ mﬁans ﬁnlessaithﬂrwllse statarl azpol}yahsaturated

ML T TN TN A
(@ tb Ifhrééﬁhgfd) whicH &t Yhsed odettfeY by llﬂ{etih:‘o%l)éhﬂy 3N&M1ﬁi”"r¥ﬁg

I, 3- dyl, 4- o
e?@lr@iﬁs Ofﬁl |gr01§)¥ [}@l)z/@ nheazloﬂyllapﬁ/tb}als Qmﬂplgtlhyl an></1 4-b1phenyl
é Ibg (r)]é Iu Imn’g?g%hw“hetgm% b Féq %[CL argll %rlolslﬁ q{j)lé %ﬁ |that contain from

ze’ﬁe thfonoh@throanﬂl@eleqwdrfﬂiny N, OE@llid BreNdrein, thd fidrok& Md sulfur
n conbination with other terns

at?@s Qfe OP&PQ%WIQ%P% Pichihs gifrogsh Wtﬁmamn} ayerpptigaally @temized.
A%@oa@ﬁdgr&? SO ¥ fachdd ¥ $hAende] Pgﬂh? g&%)gééc%;eagm@pst he

term ary IS nmeant t0|nc N
hefgrpathmaNen- Lnlnltafg graopiesios heibtoacii gebups imvtudd kyyrrdy Apyrrolyl,

R R A S R VR S DR A

- L
2- glé_er ngo?)(gg?ﬁgg%SﬁdggolrgfegHg%ng@lZI hﬁ%az%i%@@s&&géﬁp@%ﬁﬁgolyl

4-thigelyle>-griazohtl ey kst fagyl, 2- ﬂnwﬂ» Bﬁﬁi@wmmw 3-pyndy1 4-
oyt 2RRIMAYE PRORGERY b oeRRthibdfy bl FBERiRigebolg 5

1nddsigl, erisaquyidlyl, bgsoailylf Bqbinekariel, Bajlinsahayl Biélhﬁﬂlﬁﬂﬂd 6-
bstituted forns of the 5 indicated radical
Y rred substituents for each type of radlcal are

p rovi ded WiPWity, the term “aryl” when used in combination with other terms

(e.g., aryloxy, arylthioxy, arylalkyl) includes both aryl and heteroaryl rings as defined
above. Thus, the term “arylalkyl” is meant to include those radicals in which an aryl
group is attached to an alkyl group (e.g., benzyl, phenethyl, pyridylmethyl, and the like)

including those alkyl groups in which a carbon atom (e.g., a methylene group) has been
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Substituents for the al kyl and heteroal kyl radicals

(as well as those groups referred to as al kyl ene,
w@bdoanydoss het er oal kyl ene, het eroal kenyl , al kynpdT/US2003/035543

cycl oal kyl, heterocycl oal kyl, cycl oal kenyl and

heterocycloalkenyl) can be a variety of groups

r631§| e (ilor eélaﬁpfgg ﬁn.oky% atw%é’ Fp’*eno&réftgﬁ §W§2Xmethyl
, R'C(OR, - NR' - O NR'R"

3. gﬁg\gﬁ{ﬂgz DA M B llapR (O R o . 4O

- NR C( NHZjaskif the quwxaw‘ alkylg(* &))erzroalkw‘aryl” and

r angll\ﬁ ok Prr%?%lg{t gg]tu ¢ ppirsat SQ%t?(aloz%%nsgb%}t%teggb rﬁg\})fﬂbe

indieaied raieal OPrefwded @Bbtﬂhbﬁtslﬁﬁfe&lb@p@ gf Raichl &4 hadided below.
preferred. R, R' and R'" each independently refer to

15 hydr og%lrbstltm@mfglt the glkybanddriesslkyiepdicals as well as those
|
QSRR s EANRROLFRCH bRy WO RS AU by

cyamllk‘yﬂ;,thetem@chdlcalw | c,ycbla.lkexxyl and hethmcgdbkmxyylgcmmhvagfety of
1 R R' tt

ey iR o0 O, Ak pes s SRR,
Gd®)R LEpORD, aé@mvt CC(T)NRFRa éﬁéam oy , INR® u@ﬁﬁ efir -

ring. For ‘exanp o’ i ncl

CORDRRAT,i W;ﬂoﬁﬂﬁ M”,ZWG@ROI NE@C(NHy)ﬁNﬁaI N!?\ C@¥H;)=NH, -

Nﬁjﬁé@{ﬁ_ﬁgt"&%t }sgoz%r 0%612 ; gﬁ&aﬁé Iﬁ "' g\ﬁoé’rm a

nif BV Farfit S frbiUR © tlih%b fkgltlpﬂl%fs@grb ES heﬁrlﬁg@ero FUn@%? Blo
i nvention. More re er ab c2/Jf\an al or het eroal kyl

subsigfuents being patsisu adﬁmfgw e&” ond iR5h eackhipdapendandly refer to
RSl S ABL PR Y PSR B ool bblioned

arsl) sl sibseinited withenoto tikdel Hald génd, lilﬁswstltuwdl dlkyADalkoxy or
understand that the term"alkyl"” is nmeant to include

thifalliopy gEQrms, @sﬂrﬂ(ﬁih@h)eﬁwkgmuwe When R” @rBR3 A attesiedig yhe

Pref.erred substituents f.or Ik and hete oaIkI
seigiRageE ot el S Bt Corn g Wit e ool gkt i ot or 7-
mBabege Ring: Ebﬁ’éﬁ le, ,-Nim @rﬁ%ant tcﬁh@u@é é—&/ﬁ@ﬁﬁﬁyl and 4-

CONR R', -OC(O N -NR' C( -NR"
mom'ohg@g ﬂm)yqally,.ag(a@ﬁor hetmaMgoup wahhpre ﬁom zero to three

sub uélct)g Sv %%g]? s haviig Jr%ev%r sﬁp&t&n‘tgf;aﬁ%g{%‘?ggfe enq the

substituents are se

pféfammmeﬁﬁ%n M@.‘e priferdBly, ah all@g &mheteroélllyl\/i@lﬁgﬂv@ﬂ% 958
PCT/ Us2003/ 035543 I\)I
@kﬁti@}t pmono ost Nﬁf@ﬁﬁ' an almv or hg‘@z]qﬂﬁyﬂqtadlcal will

be %Bétrtute@% ae’abob&lﬁgﬂm Egﬂsﬂfﬁgnts NGR oPisiill iR heYart will

substituents for the aryl and heteroaryl groups are

undarstand thatdhe wehdelkaty’ if rrmamt th aobgrergroudRuch aOfhalorlkyl (e.g.,
-CN, -N@2, -CO2R, 5 -CONR R,

NR R ,
CEg §H2C§50(0) NR R, -NRC(OR, -NR C®2R,
-NR - C( O PRtdRred substltuents for the alkyl and heteroalkyl radicals are selected

from: -OR’, =0, -NR’R”, -SR’, halogen, -SiR’R”R’”, -OC(O)R’, -C(O)R’, -CO,R’, -
CONR’R”, -OC(O)NR’R”, -NR”’C(O)R’, -NR”CO;R’, -NR’-SO;NR"R"”’, -S(O)R’, -
SO;R’, -SO,NR’R”, -NR”’SO,R’, -CN and -NO,, where R’ and R” are as defined
above. Further preferred substituents are selected from: -OR’, =0, -NR’R”, halogen, -
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NR - S2NR'R'', - NH C(NH2) =NH, - NR C( NH2) =NH,

-NH C(NH2)=NR', -S(OR, - SO2R, -SO2NR R',
WO NRIBCRR , - N3, -CH(Ph)2, perfluoro(Cl-C4)al kpXyusaed3/035543
perfluoro(Cl-C4)al kyl, in a nunber ranging from zero

to the total nunber of open valences on the aromatic

O B e e R A T s S QR SRy el B -
SANR’RE? e—S@%RkySOZNRSRIDSNRPsmgU ay kn@ndO, het er oaryl ,

(unsubstltut ed asé% (C1-C4) al k]y and (unsubsti tut ed
aryl ) oxy-Jimilady,) Rt},tpents fpyr,gpecagy %n h;:ﬁerngry grgpps are varied and

f 1 t ,
so LS8R b ROk -DROKe DER R RES 18- ST 5IOr s
-C$1NI$tR’I BE):§ be)(I(@)NRGR’e r-NRdC((DI)H’he\IIﬁf(@MI NR]’V@((D)W’R”’
More pref ,e”r abI an_ ar or, heteroaryl group wll be
NE S ORI Ce S YRRV (O @?I@m%br%xom :
nh b
(%r eferr (Ia\g{ gu’ggﬁ ??;%t 3&15 gr@mémz’ égﬁuﬁg@é hlk%g‘%‘éi ups
peafiwors@l;eCh ity mamumbkalraggmng fre@Rero to@ing fb)tﬂ'n,umthﬂFb'pen
-SR, -R, -CN, -NO2, -CO2 - SR s (O R,
valeBep TN Omatigring e mgvéyrﬁ%\gs&% C%eﬁfﬁﬁewenﬂy
sei&'@d%hzfdfo gbB (C @’gyaﬁitﬂ') #nd mért)hlkﬂ %Qbst@ﬁ)e@'oakﬁ&}id and

perfl uoro{C where R ' are

hed@ﬁarﬁbémabbsxéuteMx}tlh@l %@kﬂrmlé&uwbsttmﬁd@mlbxw(@l -Ca)alkyl.

sel ?ICt ed fiorg&ihal O Wg?havworézdogo’threNR thuenR with

tho&%hﬁs%avmgNWoS@Z&ver saBdtfrheny RkE prefralike e p&é]s(ént invention.
e

Mg rtluoro(Ci al k%/ As used hereln the substituent
capEferably | a@d’é%‘ gihgferssyl @rouwp Willdys unsabsinited Ph@P’é‘?Sb‘PStlmtEd

N e s

OH H CN (Ptefddre@iBbdstteniN- i MyNard-het€ro@ryNgidups MeNelekted Hom:
halﬁogen -OR’, -OC(O)R’, -NR'R”, -SR’, -R’, -CN, -NO,, -CO;R’, -CONR’R”,
-C(O)R’, -OC(O)NR’R”, -NR”C(O)R’, -S(O)R’, -SO,R’, -SO,NR’R”, -NR”SO,R”, -
N3, -CH(Ph),, perfluoro(C;-Cs)alkoxy and perfluoro(C;i-Cy)alkyl, where R and R” are
as defined above. Further preferred substituents are selected from: halogen, -OR’, -
OC(O)R’, -NR’R”, -R’, -CN, -NO,, -CO,R’, -CONR’R”, -NR”C(O)R’, -SO,R’,
-SO,NR’R”, -NR”SO;R’, perfluoro(C;-C,)alkoxy and perfluoro(Ci-Cs)alkyl

As used herein, the substituent ~CO,H, includes bioisosteric

replacements therefor, such as:

13



OHO0OO -0OONS-~HN~ -OH\ GHNHNH OO N= 11 P
OHFOR JO- -NHOH 'r, H\HCNz O HN/NH N and the

WO pd0e/04388%, e.g., The Practice of Medicinal Cheoi/B52093/035543
VWernuth, C. G, Ed.; Academ c Press: New York, 1996;
p. 203. Two of the substituents on adjacent atons of
t he ar%\(loring may 45 optionally) e peplaced witha
substi twent of the\\SloorigruI a-T-OH{(CH2)q Lb,\v\hgoel n
T ang Uay e jndégéndently - R N0g - CH2 orNH/af'\ ,
single bond, and q i§ an integer"of from 0 to 2°
Alternatively, two of the substicbuelan gn ad;}Fi'glcen;I
at o the aryl rilg may optqi)b\na y be replace
Wt h gfs\ ”(?uent 6&1\{{@ f.or aﬁ’/g-(cl—ﬂ) ‘OH
wherein aRd B are independently -CH2-, -0-, -NH,
-S, -0 -, -SQP-g -SEZNR y Or a §\| Il e bond, and 10
r is an[igteger pf from 1jjtoy\3. Ong ofythe sjn €0
bonds%6M™drhe, ng, s med r‘ﬁgg\N()pti be
repl aced with a dojpl e bond! Al't ef nati vely, two of the
substituents on adjacent atons of othe aryl ring may
optionally be replaged with a sybgtituent of, thie
formul ajf - (JCHGKS X-( on Where siyand t are \y
i ndependent |y i nt &gers of fr’ohg%&%& *andky s -0-,
-NR -, -S, -S(O-, -S2-, or -SOZNR -. The §
substituent R in -NR - and 15 -SO2NR - is sel ected
fromtHg group cofsisting of drogen or ungeabstituted
(C1- Py | . AéxlktﬁedRhere' et rm"{(g)4 Ht ont'
i s mednt ®o i ncl bdertoxygén (0),r 14 / 043958
PCT/ US2003/ 035543 nitrogen (N), sulfur (S) and
silicon ($P). The term "pharnmaceutically acceptable
sal ts"HisX\meant to include salts of the active
conp up/zg,Whi ch are prepared with relatively nontoxic
aci ds¥or Mases,

and the like. See, e.g., The Practice of Medicinal Chemistry; Wermuth, C.G., Ed.;
Academic Press: New York, 1996; p. 203.

Two of the substituents on adjacent atoms of the aryl ring may
optionally be replaced with a substituent of the formula -T-C(O)-(CH,)q-U-, wherein T
and U are independently -NH-, -O-, -CH,- or a single bond, and q is an integer of from
0to 2. Alternatively, two of the substituents on adjacent atoms of the aryl ring may
optionally be replaced with a substituent of the formula -A-(CH,),-B-, wherein A and B
are independently -CHj-~, -O-, -NH-, -S-, -S(0)-, -SO,-, -SO,NR’- or a single bond, and
ris an integer of from 1 to 3. One of the single bonds of the new ring so formed may
optionally be replaced with a double bond. Alternatively, two of the substituents on
adjacent atoms of the aryl ring may optionally be replaced with a substituent of the
formula -(CHz)s-X-(CHy);-, where s and t are independently integers of from 0 to 3, and
X 1s -O-, -NR’-, -S-, -S(0)-, -SO;-, or -SO,NR’-. The substituent R’ in -NR’~ and
-SO,NR’- is selected from the group consisting of hydrogen or unsubstituted (C:-
Ce)alkyl.

As used herein, the term “heteroatom” is meant to include oxygen (O),

14
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dependi ng on the particul ar substituents found on the

conpounds descri bed herein. 5 When conpounds of the
w@e@gesoss nvention contain relatively acidic PCT/US2003/035543

functionalities, base addition salts can be obtained

by contacting the neutral form of such conmpounds wth

nﬁ’rogéﬁi&gj gﬁl%{Ia(E?MCO f(Sghe desi red base, either neat

or°rn sSui e 1 ner vent. Exanples of

phar maceutThe ariny‘phgeeptaith By bagptabiéthalis b nfedhi td include salts of
i ncl.ude sodi um Cgota33|qu cal cium_ ammoni um or anlc
h&ﬁ?ﬁ‘é@ CQIRPQYEgH BRI RFSRIERAred Vith relaiy¢lsnorigkic. acx.t_i@ o

AGRIBRUDANbark B 68RR IERHLL Ok CANIANG: ASLES Vee'r in

SIC func Ities, aci i RS

\?\ﬂi@h&bﬂ@dmﬁt}s of diiret Eedentigiveiteoneutaidtel tiven £1dis ﬁﬁi@tlonalltles base
(gﬁ ounds th a %Flffl cient ampbunt of the desired
i salfs e be Aained by pentactmgithepewiral fsmofsielyeqmppounds with a

SUEREER 500k 0Pl (i oL tiaé%fn%ﬁf:@r% akl g6 1n%rtas9gJeh L one

salts include those deri've I norgani ¢ acl
qugmlplg:ehf mrarmacenticilytacoentable haseraddition aslxaintlade ddlium,

drg: ncar boni c, hosphor| c,
g\aﬂ’p%g %‘HBV’P 8 Sage ﬁ%?%é)é ﬁmggg%lp{g ,sgl& or a similar salt.

W&iéhfcbﬁlbﬁundmﬂf oY PFee& R Msehfisy b&mtalﬁlfaﬁﬂl% Easupﬁmctlonaﬂmes acid
CEjétllsphorous acids and the like, as wel as the salt

veadfs paobe elthiaed Liekgntansingdivd nelmagﬁmnmfam}d@mpd(mds with a

C ni bu r|c oxal
sﬁﬁ@%ﬁt a’mcﬁ{glg ﬁf fgl él%SlIéeSCa 1% i er gu%t o 112:a Slﬂlml‘lzga 1pgrt sélvent
Emmpleé d)ibpharrﬁhﬁehﬁball@f acb@m@@cs@ bl @b sald-ihehdd Bbdd d?s'i‘ﬂv@d from
itrjc, tqtarta met hanesul fonic, and the |ike.

ingJeeptc; dsicls ke BB IoRF S dgTremicnBitio cabosisch as

R T —.

S%l:)ﬁleie, mbmhyldxaggpgléfugBﬂt}gélgde ot phospﬁofraﬂls ac(dbgiﬁa)t}aa]hke;c as well
ar Cl . . . rtajn speciflc._conpounds o

o e 1B BT EA 1 PO EUHA HidsihechoBg PEcHle

isbbitghid, QRAld, bl cSic, ihabnial deB¥hik :ﬁ;@ﬁgp%ﬂé fifhahE mandeE%

converted into either base o I'tion salts
phtbadicnbenzengsuifoningp-tofllylsul fonie ejtbgtasarivanetimnesaifonier atdatle like.

AR SPGBl PR el S ek, At ofoganic
amnn@rgmcﬁhm@ af gdlictlﬁtﬁ)"rﬁl aefdstbhe tlféq{ﬁ%%{{éd fdi“e%rﬁf)l% BLREIS M.,

various sal forms in certain_ physical

et ﬂ! dﬂa%ﬂ) WeLhargy eSHl 88:1sl9) u bertpinppeaifiperapounds vt presbut
1n9%1ﬁﬁ)ﬁxe 121311{ Bi8h gé’%l c?dlc ALY AL & %% tl‘{ag altl ggeac%fen%tgal_flgs to be

onpoun e purposes o
conmertatt intreithenbasd o h¢1d> addidos adlts. f or s, t h e present

O O B sdating
o e 33, S 33 o
mYmes| Bh@garc@tl foro nfiiheicompotial dlfﬁem\/frcdn thehericosmmttufodas of certain
phtylé]l%a pﬂr%ﬁee 168, L0 \flear.;,tsol(l)ﬂ;lhtﬁrA {jndpo ar so ven S, bLPt ooﬁj 4 u?se ﬂ%:easra]lltg gre
equivalent to the parent form of the compound for the purposes of the present
ivention.

In addition to salt forms, the present invention provides compounds

which are in a prodrug form. Prodrugs of the compounds described herein are those
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converted to the conpounds of the present invention by
chem cal or biochem cal nethods in an ex vivo

wepoosioernent . For exanpl e, prodrugs can be sl ordTUS2003/035543
converted to 5 the conmpounds of the present invention
when placed in a transdernmal patch reservoir wth a

ccﬁ#;it) otte%ﬁ% §1§1 f%@ﬁki? uﬁJer%&&ﬂ}nqgcl) rc%ﬁjaggg Pltldetl‘ Eggs%l%%%%alago%dgﬁog% to
p@aiicghic ¢dmpditidno Sthe prdséuirinteheiopandaitiodslig protiteys diRbe
for instance, be bioavail able by oral adn nistration

CopErterh the eopReus ofiihg @rff%nmatentrpﬁéy cheisrlief biagheatiend
V. t

mlgglé-g% lSIfIT%HI' %n@%o%g)}fd%gﬁt o% %@@E,ﬁgguggb&% slowly. conerted to
thefcompoulidsef der present inesntiomewkangyeceidnin b hensdetmalgiacdh r@servoir

ose that rel n hydrol yti¢c cl eavage,  or oxi dative
W&Etal syiFhle AZyme qv’fégﬁtpt‘f&f{?@gg%g@@&tﬁlaée oft % $sRB8 because, in some
e R R R B e TR P by B
ingtahee, bp bm&wu@lb)e bberel admenisirgtierewhbrobs thapargnhdrdg o yate dhe

prtgagtt%h;pe@éa e le gllpg%v%fcl gvpltlhe aéhtﬁppl V@(‘é)ig%(:sa éomﬁgsq 1(t)nsoorlf%lr the
p&emRRER dA GFidt ReridtP ¥ LROERIE deERhvs RrLIgRAURdEe 8, stbifas those

present invention can exist in unsolvated for ms as
th?vteteﬂy eshybplyhe elsavagews OXtdﬂ@vwhwgtmy@frth@ prpdfug: ndn example,
I, e so
RS Db SRS PLER B BRI e Beuion whicn s

adshinbsteted hdvn &0 e Cprotiig " bestash id muebdlically th@rbI}&bdD to the
conp?unds of the present invention may_ 20 exi st in

|aéldet13¢sa9tavq SRiEy- o dditianal ﬁé@@pte@rrwblde PePYbA deryatives of a
c&&.mﬂﬁ é vifogs are equivalent for the uses

co terrp ate y the present invention and are intended
to be wi Chitainttiapswmipef tfe fréseniinestion canegist inamsolvated

Certain_.co un of 1t vent sess
1055 eI ot S B s G o BERE elicierBa dok ppteted
fRRAB 4 equiiRlnBEAIRbR Bted SHAM dndHBE ﬁlterﬂbﬁﬁ)t 6 & F)§sse<¥ Within
geonetric isomers and individual iIsoners are a

theseenedddha prefrat Bventipadsetingarpaunthef the pm@altofwdnhen may

r.esent nven on. The co unds.of th sent
IR Sy Yo BRIl i o B, ShRE gl oris ar
el IRE fbrthé QM%oﬁtkmgIl@e JI t[i@ beesoit ihvitiah af® alehdended to be
constitute such comnmpoun For exanpl e, the conpounds

Wﬁﬁvib%“ﬁﬁlPSﬂ@H@ﬁ@HtWW@ﬁmﬁad|oactlve 30 i sotopes, such
as for exé%ﬁ%ﬁ:&ﬁlﬁﬂ]\:ﬂ@og ﬁ?e rés%gﬂ 1'ﬂ€ert't%>15i g%}s%g%gsty%me‘mc carbon

car bon- 14 pIC varia
atomsfopiivdbeenfers)oe dputds botidst theemtemanes ednatibmers, diastereomers,
ey PR OBl AL R Rl TiSO05R P ShEG T withn the
S&QQ@{Q@%@&%@@QM@@OOS/ 035543 Errbodl ments of the
I nventi on

The compounds of the present invention may also contain unnatural
proportions of atomic isotopes at one or more of the atoms that constitute such
compounds. For example, the compounds may be radiolabeled with radioactive
isotopes, such as for example tritium (3H), iodine-125 (1251) or carbon-14 (14C). All
isotopic variations of the compounds of the present invention, whether radioactive or

not, are intended to be encompassed within the scope of the present invention.
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MCHR ( GenBank Accession No. U71092) is expressed in
brain, at 5 noderate levels in the eye and skel et al
wore@ehe3osand in low [ evels in tongue and the PCT/UB1083/§35543
gl and. Evi dence suggests that MCHR is involved in,
inter alia, olfactory |earning, regulation of feeding
behavi or and energy netabolism regulation of the
hypot hal m c-pi tuitary-adrenocortical axis follow ng
EmbbahsentsoDthedhvaitibnt he sensation of anxiety (Saito et
al ., TEM 11(8):299-303 (2000)). The conpounds of the
present 10 invention inhibit MCHR activity, and thus,
are usefu, t
prevention HT[kggsor e&%ésggogcr?cgtﬁe@%%ﬁ%%%rggsed mn brain, at

5 mpdasesses in@onpeuwndskdlaabnesds padin loshevels @s@hgue and the
|nvent|o vi des conpounds represented b 15 the
c? l?\n gase ppgges‘qsgt at MEHR 1@21rgyo 11p33nqyar /lig, olfactory

R 0 PR o S o
hy@@th&hnllcqmuﬁalem(kemcsrmg] zecmfollbwag:btmsy Iarcmsalhetl elnmnydhon of

iR el BT o SR nedRBeans ph s prssen

10 1n0é{rﬁi%>ﬁ|1ﬁnb1t IVOMRZ@HiFity, bhil 8%R| fe ubdiiBR, fot Bk APNENSe treatment or
pyri di ne, pyrim di né, benzot hi azol e, puri ne,

preesvzioniofdiseiders assagisted with gres¢ psicesses. qui noxal i ne or
quinoline ring. In preferred Ar enbodi nents,
represents benzene. 25 The synbol Q represents -N(R)-
Compddpy - (C1- C3) al kyl ene-. In certain enbodinents the
synmbol Qrepresents -N(R) -, 17 WD 2004/ 043958
PCT/ US2003/0583spegt, the present ipvention proyiges cqupespdetsprasented by

15 thkforfaua (D):

wherein

or a pharmaceutically acceptable salt, hydrate, solvate or prodrug thereof. In formula I

20 ' represents a single or fused aryl or heteroaryl ring. For instance, . can

represent benzene, naphthalene, pyrrole, pyrazole, imidazole, pyrazine, oxazole,

b

isoxazole, thiazole, furan, thiophene, pyridine, pyrimidine, benzothiazole, purine,

benzimidazole, indole, isoquinoline, quinoxaline or quinoline ring. In preferred

embodiments, ' represents benzene.

25 The symbol Q represents —~N(R)— or -N(R)~(C;-Cs)alkylene—. In certain
embodiments the symbol Q represents ~N(R)—.
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15

The synbol L1 represents a divalent |inkage sel ected
froma bond, (Cl- C4)al kyl ene, (Cl-C4)alkyl enoxy and

W@ Bb4/04pss kyl enam no. Exenplary L1 groups are BCT/Bh19g3/€35543
bond, nethyl ene, ethylene, n-propyl ene and n-butyl ene.
The synbol L2 5 represents a divelent |inkage sel ected
froma bond, (Q-C4)alkylene, (Q2-C4)alkenylene,
(C2-A4) al kynyl ene, (Cl-C4)al kyl gngxy and
(Cl- ) al kyl enami no. ExeonéFy %rgroups are a a
si ngl e boTidk synrﬂiomklremeserﬁst hyl enel"TZpr opyl ene and

n- but yl ene, Qters X an
i ndependentd Wet@ Ecg%?ﬁsws a f%@zem %ggﬁ%geﬁghied from a bond, (C;-

Cz()g%yﬁﬁé E(blf m)’allkfflexg% B3 ég]r %}ggg(o@ewﬁ%%l ‘Exe%tle{& fRa éjréﬁgs Xrea

. s1ﬁ'g1ﬁbm1ré mmﬂhylelmg eti:la}ma,l mprogyfeno amct)n{butyzeneh dthe ISElabOWBZ

rep = ergt egwﬁ%ﬁ%lg{age é%ﬁ%igﬁo-rhe ln%t (%(%)%Nk:)( ! e%f:?-tcs )alkenylene,
'(34%(3 _@ﬁfmmﬁoyglﬁl(d R(i&g:@ ino. Exemplary L* groups
arﬁlawmgl@ho yeettijene, ﬁbyl@n@alrgmpylem( andoRByNRE3R14, 15

-C(R13) = 2 N
_NR14C( O) %E?%W‘F’F}dmﬁ%@é %?ﬁ%%?&%%én@ar y
C)al I V)L LCHIk By OUHRSO AR @ or 28(OYNRZ2ORY/ 0$88hAly, X and Y may be
PCT/ US2003/ 035543, 0 O N HO O HO O P O HNMe2 HO O
cmiined-joNgrma as-ids, 5- ONGF 7-mem©e@dm@geon@1@l$@om Gk 0 o
H2N o HO 'NOH OOHNH2
iR RS0, GREs. 12!

The letter Z represents —OR NRIZR13 ,—CO,R!? —RY,
—C(O)NRMR ", —~C(O)NRR'®, ~SO,NR'?R", ~NR*SO,R", -NR)NR)SO,R",
~C(O)N(R")OR", fluoro(C,-Cy)alkyl, heteroaryl, —C(=NOR')NR'*R**,
~C(R")=NOR', -NR"(OR'?), —-C(O)NR"C(O)NR'*R"?, -NR™C(O)NR"*C(O)R"?
and -NR"“C(O)NRR". Exemplary —C(X)(Y)(LZ) groups are:

18



O O OHOO NN)c HO N)OHO NHVe HH M M

MJ~M HF O and HO-N O HO O SO2NHWe OH R' is
whyanogoass or (Cl-C8)al kyl. Each Rl is i ndepende@it/Ug2003/035543

hal ogen, (C1-C8)al kyl, (C2-C8)alkenyl, (C2-

C8) al kynyl , fl uor o(Cl-CA4)al kyl, -ORS, -SRS,

I u (Cl oxy aryI aryl (C1 5 al kyl, -NC2,
QQ) RS, (O NR5R6, 5 - ),C(Q
C02R5 z N( 7) O) NR5R6” - S( O R6, -S(OMRS, ’
or -N(&6)S(Or;,YR5. Bxehpd ary Rio" s oups NCI\/NM92

and CF3. R2 alld R3 are |ndependently sel ected frdém

hydr ogen, hal ogen, Cl C8) aI kenyl ,
gﬁw kynyl , ro(CI - @%ﬁsm §
ro(@ 10 04) oxy., ary , yI (Cl- | kyl , ’
= - CO2R8; SoC( O) NR8R8? SoN( R9)¢(

. A O
-N('F‘Q9)C02R8 -N(R10) C{O NR8R9, -S(O),,NR R9, -S(O nRs,
nd S(O) nR8.. Exenpl ary_R2 groups are net hyl,
pr pylr,ftnqtluqf methyl , Kydrdky, 19 o

43958 PCT/ US20037 035543 [wret hoxy, HAyd met hyl

uonv@ boxy, plERA  angn=t I n Breai
enbodl ment s, is hydrogen or =0 R4 is *hydr ogen,
O Ru, Q')ZRll, -C(ONRL1IR 12 CN, d -

aryl,:. 5&RS R6 RQJR\g@ll R2%4
are | pendent sel ec from h%r ,
Kyl, ( )aI kenyHz ( C2- CBNEPRaFfy| | SO;NH,

o C1- C4) al gy hetero(Cl C4) al kyl , aryl and

aryl (Cl- G4) al kyl and R18 is a 5- or 6- merrbered ring

g from1 3 het er g Sms sel ect fromN, O
e subscr t mis :If‘ or$ 2 and ¥he spbscrisp
or’ 2.% al 1y, t wo’ Rgro sél eé

H Me Me Me Me

X
SO.NHMe

R” is hydrogen or (C;-Cg)alkyl.

Each R! is independently halogen, (C;-Csg)alkyl, (C,-Cg)alkenyl, (Cy-
Cg)alkynyl, fluoro(C;-Cy)alkyl, -OR?, -SR>, fluoro(C;-Cy)alkoxy, aryl, aryl(C;-
Ca)alkyl, -NO,, -NR’R®, -C(O)R, -CO,R, -C(O)NR’R®, -N(R%)C(O)R’, -NRHCO,R’,
-NR)C(O)NR’R?, -S(0)NRR’, -S(0)xR’, -CN or -N(R%S(0).R’. Exemplary R
groups are Cl and CF3.

R* and R are independently selected from hydrogen, halogen, (C;-
Cs)alkyl, (C,-Cg)alkenyl, (C-Cg)alkynyl, fluoro(C;-Cy)alkyl, -OR®, -SR, fluoro(C;-
Ca)alkoxy, aryl, aryl(C;-Cy)alkyl, -NO,, -NR*R’, =0, -C(O)RS, -CO,R®, -C(O)NR®R?, -
NR*)C(O)R?, -NR’)CO:R®, -NR)C(O)NR®R?, -S(0)mNR®R®, -S(0),RE, -CN and -
NR*S(0)mR®. Exemplary R groups are methyl, isopropyl, trifluoromethyl, hydroxy,
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10 group consisting of RS R6, R, R R R10, R11l, R12

R13 R14 R15 R16 R17 and R18 are attached to the sane
woRaorogess at om the R groups nay be conbi ned tRCT/U82003035543

3-, 4-, 5-, 6- or 7-nenbered ring containing the

nitrogen atomand fromO to 2 additional heteroatons

i R A e
RR&hyardgyﬂbpg@n I n anot her aspect, the present
inventl on_pr ovi des conp ?unds of for nyl a X RY R
2 fj: R’ i hydragenz O, G(OIR 1] -CQR '3 - C(O)NR“R12 -CN, (C,-
ceutl cally acceptable salt, hydrate, solvate or
Cs?'@ﬁ Uq¥hereof. In formula I'l, the symbol LI

I e R T o o e T e

sell éckedFHJra hisiitogBRNTNC:,)HXE, ’(mz*ﬂs)’allkényg r(@&l%)fﬂlﬁd‘yﬁyIa ﬂu@forﬂgl

hond, net Iene et hyl ene, r ene 31'{;‘ | ene.

CHRys Pt b e kasdintd (Gardi ok el K T sicozcor membered

rn?%&%ﬁ‘ijﬁgken g%gfﬁ@g o&é %@«% )(/:1% l‘gx 'O and S. The subscript m is 1

o TindGh$ alibsgtiptnox\0, ard2( CbtiCAl1B, kitlkee mﬂRl’gﬁou@@%@ied ffyom the

10 e RopyEAaT Recin i ky Kot Fhek "okt oRe: RaRY. & and R ae

AR I e s 4.

6((@27f1@81)1hbﬂcgimiyﬂg cont@ffﬁtmthe artrogel @)ohdRa:r&F&dm 0QOpt2 aid@tidng] X
o forma 3-, 4-, 5-, 6- or
e'a}r%ﬁqg’élsélacﬁefl# n@n@ |ng fromO to 2 heteroatons
sel ect ed fromN Oand S. T etter Z represents
“OR12, -NRL2R13, - CCRR12, -@15 (O NRL2R13,
e O) NRlZEZI;ﬁrthlfBﬁ%NFBoﬂlﬁﬂélﬂs 2PERRID a benzene ring, R” is
R14, -C(O) N(R13)OR12,

gi REFL heteroaryl, -C(=NOR12)NR 13R14,
- C(R13) :NOR12, _NRI3(OR12), (O NRL4C(O) NRL2R13,
-NR14C( O NR13C(O) R12 and - NR14C( O NR12R13. Exenpl ary
- C(X) (Y) (ln2@pthgr asppst, thegrese® iQved@oD pBd ddpOuhid @ O

15 h

formnE{m):
2
R X
&z Y N—L1~<-Y
R‘I
( mj4 2
R" H R
20 1I

or a pharmaceutically acceptable salt, hydrate, solvate or prodrug thereof. In
formula II, the symbol L' represents a divalent linkage selected from a bond, (C;-
Cy)alkylene, (C-Ca)alkylenoxy and (C;-Cy)alkylenamino. Exemplary L' groups are a
single bond, methylene, ethylene, n-propylene and n-butylene. The symbol L?

25 represents a divalent linkage selected from a bond, (C;-Cs)alkylene, (C,-Cy)alkenylene,
(C2-Cy)alkynylene, (Ci-Cy)alkylenoxy and (C;-Ca)alkylenamino. Exemplary L2 groups
are a single bond, methylene, ethylene, n-propylene and n-butylene.

The letters X and Y represent independently (C;-Cg)alkyl, (C,-
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HTOH M "IM Bn NNHH N HO O HO OHOO HOO
O M _ HHOHO 0O MO O CH2ZOH RN O HOv N O H O NH2
WORBDIMHISPCF3 SO2NH2 N O NfN NN O 0 Gs O H®@/UBR00M35543
XOH CGsNcOH 0 NHMe H Me M M M2 F. OHand HO _'-Y'N

O HO O SOG2NHWVe OH 10 R" is hydrogen or (Cl-C8)alkyl.

OB e GRePRRTCIEORT i U RIRR R o bty e oe

corflied to3B8m af3-upr 8 61loCANRhiteNed, rnagrddntanﬁﬁg !%9110 #lx WO
2004/ 043958 PCT/ US2003/ 035543 C4)al kyl, -NO2, - NRSRS,

hetetorprss selectyd fm NoOD@PRIRBRE, - N( R6) C( O) RS,

gg (F§§5) CO% ele&ﬁf[\%rggf)l J qugig@n%Q %énp?jpﬁu Cil gr oups

5 —@(@)MR”RHQ—CEB)NMHS,S—W?RH #NRWSDMHP R MaROYSO,R ™,

-Cs)a kynyl
< UBNE] SORE, by Coee, oisremss 1 ek N Rikoxy.
—é(Mbeﬂﬁﬂizf%R”(OR”), ~C(O)NRMC(O)NR'?R"?, -NR“C(O)NRC(O)R
and —NRMC(O)NRIZRB. Exemplary —C(X)(Y)(LZZ) groups are:

NI AT o A AP
HO™ Yo o H/\/N HO™ Yo HO S0 o N/\/NMe2
£> o f ? Ay
N@
0 0
Ve " CHZOH y HO\)I,,” 5

HO
N

HO S0 M N0

o) o)
R IR IRl
S\ NHSO,CF3 SO,NH,

O” =

O’;; O’ réf O,§£’
= HO™ Y0
29 qg)andﬁ\/l]
™

SO,NHMe
10 R” is hydrogen or (C;-Cg)alkyl.

Each R' is independently halogen, (C;-Cs)alkyl, (C,-Cg)alkenyl, (Cs,-
Cg)alkynyl, fluoro(C;-Cyalkyl, -OR’, -SR°, fluoro(Cq-Cy)alkoxy, aryl, aryl(C;-
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C4)al kyl, -NO2, -NR8R9, =0 -C(OR8, -CO2RS,
-C(O NRBR9, -N(RIC(OR8, - N(R9)CO2R8,
WO NOROPPSK O) NR8BRO, - S( O MNRBR9, -S(0O nmR8, - CN BCMUS2003/035543
-N(R)S(O nR8. Exenplary R2 groups are nethyl,
i sopropyl, trifluoronethyl, hydroxy, nethoxy,

t 6t F or, sh =
R s T T )
-NERNC(QINRT), o8 (O)LNRIR 2¢$(0) 15 -CRér -RIB)KE)).. R, ERIplary R
R11, Réﬁ Réﬁ‘? R14, R16 and R17 are independently
SOWSHE £420¢ 6F3-hydr ogen, (CL- Cs)al klyl , (C2-C8)al kenyl ,
C2-C8) al 5 - -
het er ol 1 i) ool HeaPkocc b Igh CCGoaigl (CxCaliew
5 (CoCapallymydrilroehitayaticy], ORY iSRS, ﬂumbaﬂln@rﬁglkﬁm raryll, irtgrl(el-
R e Cri m
cghi 3968 RRSR R0 L O T Neex, SRTEDRE-
i INR ! NRAR R 8e| f n 8
N na ot 1 e PR R OB e O AP LS RO
Exrpl@y R Rrqupsrge metyhasoprepyl, 4o flucrotmstiyhdiydeny, methoagen

he R b ined to f a 3-, 4-,
h}@%&%@&hyg’rmﬁh’%ﬁe@%&y}?}faﬁg%ﬁ% ‘ieni ng tg{emni trogen
10 at om and R‘r@my@rotg@n,zcggﬁi,tgp@w, _gQ)zRelt E(E(gém 2 _CN, (Cr-

selected from N, 0 and S. mpounds of I nvention
Charylureryd. pyrido[ 4, 3- b] carbazol e-derived ring,

i mal | tityte e 2- and, 11l-positions. The
i g mumdes FgR s it iR s B DRI .30 I e mdependently

oo B opi g Gr ool r Gk Pt ffor

CHalbyldhdte®dC NCHaIky1, 4rl R4d bry{C, R ))@Akyllahd REhB af- o8 kithémbéted
.the art. will understand that fornmula Il enconpasses

15 ringgontamanfioghb s> hetroavmerelesied o by O ane. st ssbenripf m is 1
orgrzaina%@gdbe&%ptrnq@ 05 6% e8ph¥ndiBewhi Pt PPk QEIIMER Bom the

group consisting of R>, R®, R”, R® R®, R'® R"!, R, R"> R™ R' R'S, R and R'® are
attached to the same nitrogen atom, the R groups may be combined to form a 3-, 4-, 5-,
6- or 7-membered ring containing the nitrogen atom and from 0 to 2 additional
20  heteroatoms selected from N, O and S.
Compounds of the invention feature a pyrido[4,3-b]carbazole-derived
ring, minimally substituted at the 2- and 11-positions. The ring numbering system used

herein is illustrated below.

R2
10 ‘0 105 11 11 1 10 ]:-I 1 X
OO werrr—~—=
R
8 6a "N~ 5a 43 / 3 na\ % &53 8 \JS L2"'—‘Z
7 6 5 4 ‘ 7 | 5 H ) R4
Rll

25 II
One of skill in the art will understand that formula II encompasses two
enantiomers. The enantiomers have the structural orientations represented by the

following formulae:
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WD 2004/ 043958 PCT/ US2003/ 035543 R2 R2 H XX ( H X

Ri}-/ J-L\ 2Y\ RLn/ j -L-YLZ\LZ R HR
wo2Q044RE8 i i1 Wthin formula | or Il above, apP@/ORm®N3/035543

of groups of enbodinents are preferred, described

bel ow. In one group of preferred enbodi nents, L1 is

(Cl-C4)al kykene. In a 5 preferred enbodi gent, L1 is

unsubstit ut edH(CI C4) al Kyl ene or (CH2) pl, vaner eint
sybgcr an f o ~Ftk
(&e\er hdient, las_zl (' st Il

er@m{ere4eMmmnmn pis 2§rSPNnm
particularky preferred enbodinment, p isjj2. One group

of preferred enbodi nents is represented by the formula
(111):  zZWRhid feupulad oRTRAPVE, Nayrdi Jof ¥rqups ofebodimen® are
a preferred enbodinent, X and Y are

L |
pr%?ﬁﬁii’rpﬁeeacqbc?dbeBW a 3-, 4-, 5-, 6- or 7-menbered ring
cont ai ni ng dne g{’eu@ df@re?fe@ai QiR sE'ie QCF@JaI]@[Bn@ I

and S. In a t her greferred enbodlnent X and Y are
11

prefsasil sedodionens Lmisusubgituted (fenborkkalens of D onmdicrdimthe

sugg Q{Btg % ﬁt&%}p (?ig i gg 48%33&\%96 lp[‘eq'g?rgd %ng% Imnl 82 or

3. CmrdJstﬂEﬁirth@[ profefred efnbodifetit, PSR @ 8d I b pgrticelarly praferngl O
heteroatorrs 1 nitrogen atomor 1 oxygen atom In :
Hght, E)Fse? erred enbodinment, L2 is a bond and Z is

|_o rcgfsrlfed 2 n%[%gﬁ %@%d%%ﬂoﬁhﬁég{%% %Z%prg%&r}tég r?grf the formula (D)

group of preferred errbodln%rgts R' is s%bstltut ed (Cil-

C8)alkyl. In a preferre odi nent
(C1- C8) al kyl i - HTK%@R’%@G kyl ani no
(e.g., -NHW) @' b&rtd cul arly

preferred

IIIL.

In a preferred embodiment, X and Y are combined to form a 3-, 4-, 5-,
6- or 7-membered ring containing from 0 to 2 heteroatoms selected from O, N and S.
In a further preferred embodiment, X and Y are combined to form a 5- or 6-membered
ring containing from 0 to 2 heteroatoms selected from O, N and S. In a particularly
preferred embodiment, X and Y are combined to form a 5- or 6-membered ring
containing 0 heteroatoms, 1 nitrogen atom or 1 oxygen atom.

In another preferred embodiment, L?is abond and Z is —COzR15 or
—CO,NRR'.

In another group of preferred embodiments, R” is hydrogen.

In another group of preferred embodiments, R is substituted (C;-
Cg)alkyl. In a preferred embodiment, R” is (C;-Cs)alkyl substituted with hydroxy,
alkylamino (e.g., "NHMe) or carboxy (—CO,H). In a particularly preferred
embodiment, R” is (C;-Cg)alkyl substituted with hydroxy, alkylamino or carboxy.

In another group of preferred embodiments, R! is independently
halogen, (C,-Cy)alkyl, fluoro(C,-Cy)alkyl, -OR?, fluoro(C,-C,)alkoxy, -COR’, -
S(O)mNR’R®, -S(O)R> or —CN. In a further preferred embodiment, R’ is
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enbodi nent, R' is (C3-C8)al kyl substituted with

hydr oxy, al kyl am no or carboxy. 25 In another group of
w@e@hesr9egl enbodi ments, Rl is independently hetDUS2003/035543

(Cl-C4)al kyl, fluoro(Cl-C4)al kyl, -OR5,

fl uoro(Cl-C4)al koxy, -Q02R5, - S(O,,,NR5R6, -S(O nR5

~in§%@ﬁ%@%£a§%%% 3t568r 6985 %eaﬂ%@%ﬁﬁ%ﬁﬂrﬁﬁéﬁwégﬁ%t
RofablsRaR o Acht 48 e R @%?&%F‘@%‘tfcﬁﬂr y

I 1
T

‘subscri pt Imaﬂoﬁaee bf ploferddtiodnieydirg bl R *ak ((DF@I)@H{S/E& aryl.
enbodi nents, R2 1s ]([)Cl C4) al kyl or aryl 5 1n anot her
5 group of brzelbﬁxergnbupmﬁpmfm&@nbdMnems ﬂ&/dsbg@ngeml o)

Ponbi o Lo MR s R RB g HpkcHbine two or
mﬁ%tﬂés@%éferré@g@ﬁﬁs %@émlﬁ% PRI drle G dipaRic@l £y Referred

enbodi nents, R’ R4 are hydrogen. I'n another group
erppodiments cRT alitdBc %rﬁélﬁ’éliogél@l errbodl ments, R' and R4 are
10 hydrog C n
group of gla%‘ntol ugrz 2f é 1% g?a)r'l cf enqbc}/dtlmentﬁlg’ gndﬂ%are
10 hykegentindRIdE (C;-BDalks] cbrrwlﬂpendent I y haI ogen,
(C1- ) al kyl, quoro(Cl CA)al kyl, -OR5
f1 uor o( c11n@41}3 1ok 5P © m@pslﬂlys(@rred wpisqﬂementsdb) and Rysare

hdfog 92‘51 M g%)g#lé?nh&]h gs@eﬁ' ylc%a%%yla@ mg1 T Soligyl, -OR’,
ﬂﬁM@(@g@ allch I(j@otg*) oggj?ﬁg:ﬁ; ré@%ﬁ&ﬁh@%ﬁ@k@é (1T Hdkyl

y nor e
omyl |mw;ﬁﬁiqularm;&éiéﬁe® elmeamnmnmﬁ’ta,nd R* aamhiycﬁ«ug@g 8! is halogen

is fluorofCl-CA)alkyl, nis 1 and R2 is

15 or( Q&% a(m%lkylolﬂ isak gnd RGséCy \/ f>r gk thl@dpariewmcularly

A NG S T RN T T

R2, L2, X, Y and Z have the neanings
18%&!@?’ 2? err e ‘groupi ngs provi ded above.
One group of particularly preferred embodiments is represented by the

formula (IV):
2
' X
- _il—j\/jgv—(wz)p
XN 4
20 H H

v

wherein p, R), R% 1% X, Y and Z have the meanings and preferred groupings provided
above.

In a particularly preferred embodiment, X and Y are combined to form a

25  3-,4-,5-, 6~ or 7-membered ring containing from 0 to 2 heteroatoms selected from O,

N and S, L? is a bond and Z is ~CO,R'® or —CO,NR'’R"°.

In another particularly preferred embodiment, X and Y are combined to
form a 3-, 4-, 5-, 6- or 7-membered ring containing from 0 to 2 heteroatoms selected

from O, N and S and R! is independently halogen, (C,-Cy)alkyl, fluoro(C,-Cy)alkyl, -
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In a particularly preferred enbodi nent, X and Y are
conbined to forma 25 3-, 4-, 5-, 6- or 7-nenbered

WO 20vg/0¢396% ai ning fromO to 2 heteroatons sel ecP@€US20031035543
O, Nand S, L2 is a bond and Z is - CO2R15 or
- CO2NR15R16 I n anot her part| cuI arly preferred

OB Hsrolbr Canltonber Skt b g?ﬂis‘é@n%%?r@b& 02

het er.oat gjﬁfﬁngﬁﬁgﬁ trﬁgulalfly( %Ff%ﬁd qrr?bn 1mene£l embggflment XandY are

i ndepend ogen

co‘nhbiﬂé@t@@@rrﬂ)%amk,)ﬂ 6- orZ%rM@b&%@ﬁn@‘%ﬂt’éﬁnng from 0 to 2
PCT/ US2003/ 035543 OR5, fl uor 0( Cl- C4) al koxy, -C02R5,

hei@@@)vmfslrszs@@fed frencs) kBN S andR’ is (C srdalkidrorpaylt i cul ar |l y
preferre dlrret e odlrre X and Y co |ned
3 to form 3ano &rp Culajgp@ife r?é‘?PSQP%?ﬂ“ Fmﬁﬁg@?ﬂﬁ‘f g

confRPolBrne a 30NQL ey_oat&nﬁmgﬁ%%a ehe bR HoRANrtoD and
R2is (Cil-C4)alkyl or aryl, 5 I'n another partlcularly

heperedtems aeleetnd ﬁdmr@,rN apdBoR issndepeddeatg h¥logess, (Co-aypillnéd
to forma 3- - or 7-menbered ring cgntalnlng

ol (- Dk, “0Rh BroralGre ) Spen L EB R oM DR R RASEIR o
ndepend hal Qgen, (Cl-C4)al kyl
]INISaﬁ}Iéle(lggc C‘ﬁ“ﬁ"aﬂ( AR %?S 1S | uor o)( C1- {‘A) al koxy, -C02R5,
-S(O MR ' I I
10 or ( az yl . %P%%@gpﬁgr%ge{ %&%&?‘1"%‘%@ Iélrggjae%e)nil ﬂqyls

esfead 1 dj, kylRludrs(C, nawe, Q
R o AP e oy

CObeoFSI(IIANRfBaFS(@aR ermﬁﬁdR S((OXWRGM ai5(.0) MRS or
-CN and R2 is_(Cl-C4).al kyl or aryI I n anot her
parti cul aPapofhrEpEHFEeLpsEaTdhentbodb PBAdimeRy, R'ds

mb&ﬁ%@%@%@%a’l@ﬁ @ﬁﬂiﬁl’éﬂﬁrg@r OF%YICZB ar “"%?(C rCyalkoxy, -

1 d
s COEOUBIISOI KATE otz wo,te,

—%@@ﬁErRed enbodl ment enbodi ment, R2 is (Cl- C4)al kyl

P anot heemabef g Bﬁﬁfﬁf@?f@rﬁuﬁo i TN e
‘?Ecﬁf?%%) rJyw gjafqoﬁgr%gd %QQEQWES% bd&ﬁl@%ﬁ

i | uor o( Clhlcaﬁ))’dnbkpﬂryqulaﬂm@%rred-eﬁ(b@im mbodls(e@) FR5s or
i.s. (Cl- ond,and Z

20 iniepenegieiiasen. (obprelbutdiorn Cr G TGy TamsUar ek -
C@%ﬁsﬁ) g%@gﬁkz%m VSe(E)t)r!JQmorp r(,cN lgaeg (é h&)aﬁ)cl 1 or ar{}lg L?isabond and Z
is ~CO,R" or —CO,NR"R".

In a particular embodiment, the present invention provides the following

compounds:

25



WD 2004/ 043958 PCT/ US2003/ 035543 F C MeH O F3C MeH N
s ~- NHOOe NHOO HHHH MH MH M M FaC N
WO-304098H N HO O, e NOHHHH M M N 3pEBUS2003035543
N~ IFCUNN | e HOOel'" HOOHHHHM PN M MeN
HH F3CIl | - NFBCNHOOand e NI HOO HHHHInN
further particul ar enbodi nents, the present invention
provi des phar neceuti calTyo acgept abl e
abové&corpounds.: le, 3 @”
NV engd; provi des.be :
salts of “thl abgve conpounds. Conpositibdns |In another
aspect, the present invention provides pharnmaceuti cal
10 conpositions conprising one or nore conpounds of

the invention Y% conbi fladion with a di%gnostivegtd y or
pharrﬁ% i y Ie cEPN XChypi . %‘he

subj ect jongo are usef ul N ing oro
preventing gondHti ons and di sorders #edi ated by MCHR
such as obesity and eating disorders, e.g., anorexia
nervosa. The conpounds of the present invention can

be prepared ang, adm ni ed in a wde l\:/uélgri ety pf>oral
and % eTE Qr MBsC-_Is He~cemopnds of
the pres loventd oy he, ad ,
injection, Hor exanple, i avenousl|,

H
i ntramuscul arly, intracu eously, subcutaneously,
i ntraduodenal Iy or intraperitoneally. Al so, the

Me N Me MeN
- H S H
FsC Z =
an
N HO™ ~O N HO™ ~O

In further particular embodiments, the present invention provides pharmaceutically
acceptable salts of the above compounds. For example, in a certain embodiment the

present invention provides benzenesulfonic acid salts of the above compounds.
Compositions

In another aspect, the present invention provides pharmaceutical
compositions comprising one or more compounds of the invention in combination with
a diagnostically or pharmaceutically acceptable carrier or excipient. The subject
compositions are useful for treating or preventing conditions and disorders mediated by
MCHR, such as obesity and eating disorders, e.g., anorexia nervosa. The compounds
of the present invention can be prepared and administered in a wide variety of oral and
parenteral dosage forms. Thus, the compounds of the present invention can be
administered by injection, for example, intravenously, intramuscularly,
intracutaneously, subcutaneously, intraduodenally or intraperitoneally. Also, the
compounds described herein can be administered by inhalation, for example,

intranasally. Additionally, the compounds of the present invention can be administered
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conmpounds descri bed herein can be adm ni stered by
i nhal ation, for exanple, intranasally. Additionally,

wo b@4paypounds of the present invention can bePCT/US2003/035543
adm ni stered 26 WD 2004/ 043958 PCT/ US2003/ 035543
transdermally. Qther routes of adm nistration are also

cont enpl a for._use wi.th the compounds the .
BB e ST i s S S0 BlasiPF e it
con@fouadls oRdBbibks&dt idlchB6n, iFQLdiRE GBS aAGliREAGR R tdea!

conpositions fromthe conpounds of the 5 present
adnHpsHetion, phar maceutical ly acceptable carriers can be

e gt e PolAL 88 8 st

préseppRS ki, pBarmaseidicalils pekpiable@ a@fcad¢tnes. cithesdlid Gbr liquid.
carrier can pe one or nore substances which may al so
Solick forn pepparasiens inchudg periers, abists: Billsisiapgiess cachets, suppositories,
r i t Y i
o RN o1 A O L 10 A9 ey i
achad dihedings, favdrobechgsmth,i tdnddns, phesesrativesatablex tisintegramirighagehts, or

fi neIIQ,%1 di vi de%#?ct ive conponent. In tablets, the
LR 13@6‘%15% Ht-is mixed with the carrier having the
necessar yinjoRdicRIHRIARRY id £8nd1) aRiidiablie v&@ﬁ%ﬁ@ﬁr g HiRture

and conpacted in the shape and size desired.
witlo el adidided bt tetescoprpohenta hh (abbate tlad avtife oompdent isGixed

r .10%to, 15 70% of the.active c ound. . Sui t abl.e
with bl e R B Ao hiP bk EFw SR Ghatbin o Rlog and
con@labted St BRI shapeldGsR, defiegd. i n, dextrin, starch,

gelatin, tragacanth, nethylcellul ose, sodium

car boxy netlhy pewreris|agd éables pisipraly containdeom aber 840 or 10% to
, 1 k . . n H n H .
70 s PP S de s T BRB0RR Lol s

stexoatpaulegsusiat, act@sa ooty dexiritg staedhe pélatin, aSigacaa el hiefifylcellulose,

roviding a capsule in which the active conponent 20
sogjurhcBpoxymeYltel B arera Lozt meking Wakscacgp Peiipfai thy like. The

F‘ . 1 . . . -

R o Do TRRE Lo M s compospd i
enpawilbtisg nedgrsll bes carpet proyidinga tepbele imntlichdeagive component

e us s ,solid dosage fo suitable for oral .
il o 8 ety SoPEpu{egy A Rspg Pk ds Hugin asgpoiaton

whRt! ISHEi1NRX cac%iéﬁ‘srhnéf’toz%n?%s&iré' iRIRkd. Z8IER!L Sotv®ed, dapsules, pills,
gl yceri des or cocoa butfer, is first melted and the

cagleqts,vad desiepensenn bp yseddisspbd deseh srmgenivadile foy ordler ei n,

ad?ﬁn@%at%ﬂ rring. The nolten honbgeneous m xture is
eén poured into convenient sized nolds, allowed to

cool , andFdripespativg bwppdeitdribisf ¥ lowkingMing W[ §ach as a mixture of

o G er a5 CoRRATIFG 1 Vit Bieled Suibe py BregpyImeRentis

dis¥&eAhoRRLHdoRRS thedrlh, RAUVAHEEA! THIhER nodehSbtlstnixture is

then poured into convenient sized molds, allowed to cool, and thereby to solidify.
Liquid form preparations include solutions, suspensions and emulsions,

for example, water or water/propylene glycol solutions. For parenteral injection, liquid

preparations can be formulated in solution in aqueous polyethylene glycol solution.
Aqueous solutions suitable for oral use can be prepared by dissolving

the active component in water and adding suitable colorants, flavors, stabilizers, and
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30 preparations can be fornmulated in solution in
aqueous pol yet hyl ene gl ycol sol ution. Agueous
wG@oiuniss suitable for oral use can be preparkdl/bg2003/035543
di ssolving the active conponent in water and adding
suitabl e colorants, flavors, stabilizers, and 27 WO
2 43 .thic i agent s
R N Bt ta B B GRS SefPeampe
byoéispasiag tiryfirl s dieided agtitdeniponehtyin davdraath Asddu¥ Bhaterial, such
conmponent in water with viscous material, such as
asfiiAkar sypthelisguras iresig msthyleetinlose, sadivmygaskaxymegudeellulose,
' Y gﬁﬁ!“&? ose, and other well-known
argﬁég%ée%n%delqﬁg agegnutgé. A%éseg{si ncl uded are solid form

pr epar at i Alss indluded age solidnfoan geghatdiohewhichnveint@ded to be
use, to liquid form preparations for

short]|y befor . ) i
CWSIITG‘JaémlﬂV g’?ﬁ%ﬁ ussnto ligyad, 9oqni RyeRaatass A qralcadgyaistration. Such

lGRY WrhRNReludUSPRIbHL, MSpABLnE I %%ﬁﬂgiﬁns. THERE RLeparations may

preparations may contaln, in addition tot ctive
cantap,an eddifion &l e active, coblpmmentscoletatsj flavoes, stabliizkfsebsffers,

tificjal d natural. sweet eners, dispersants,
afififia %fﬁfel?%‘%fg@a*feﬁ%.flﬁsz‘ilh 154l HUCKeErS: FRUPHGP g Rgentrand the
lilhar maceuti cal preparation is preferably in unit
dosage form In such formthe preparation is
subdi vi delhd phagmagsutical psepsrationtisprefengplappuipdesageform. In
[ b ] Y onponent. The.unit dosage
sif Rt Bhentte s QUSRI Rite SPRaMBs priigRAHe
quzatities ofithgaddive compendiuamhé trie8osafe RrRRANBLIaQackspegh as
packeted 15 tablets, capsules and powders in vials or

PrEpABiiTe the paclsage coplaming diserstegyantitiss mf PERatsE0R, Su_Ch as packeted
S g : an
R et AL o0 Ve oPphARENIRb. (1 Elue 1o Fpfilhy be
capeulen tabilbig caphaty bi togeigde ielf] ardt crhpahengproprife nimberdFafy of

mprepar ti o(? may be varied or adjusted fromO0.1 ng to
¥30 PRY2SH B ably 1.0 ng to 100 ng according to 20

the partippd @lanBRRIfiacEdd QmRdntiRg uﬂﬁt(ﬁg‘?f;{r gérafi&‘?may be
active conponent. The conposition can, | desi red,
vagied or edinsted fromt hemgtortPad inty, ereféreblajdlmigco 40@ntgsacconding to

her.apeutic. use faor.the tre nt. or prevention of .
g, BRGRE arTich apdins Rt e i 8 soRpPRFCHRE ceosition
ca@pifAesredsalsd Edrit#e dttied coiifatiIeiheRHesttd £hiset hod  of

the invention are adm nistered at the 1nitial dosage

of about 0.thrapsue kee fob thedswatmes o1 prvamidogefdantlijionsand
.daj t 10 o/
80t L5580 E R ok 1D, R TR o
ofdepmweitivg aipadminigeredafithe ativaltdvsapk of bbeut|0ai01eng/kg tdgbout

A o hon e py Lrset g andhe, o
préRABYCThOHosAg RANSWEHE AhaPhd Vitled WpdilinY {8 tnd Hﬁuirements of
the patient, the severity of the condition being treated and the compound being
employed. Determination of the proper dosage for a particular situation is within the
skill of the practitioner. Generally, treatment is initiated with smaller dosages which
are less than the optimum dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstances is reached. For

convenience, the total daily dosage may be divided and administered in portions during
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skill of the practitioner. CGenerally, treatnent is
initiated with small er dosages which 30 are | ess than
W b@4op9581um dose of the conmpound. Ther eaft er, P€TIES2003/035543
dosage is increased by small increments until the
opti mum effect under the circunstances is reached. For
hepce, the total daily dosage nay be divided and
ﬂ%gﬁ?ﬁ?g?@%gd in portions during 28 W) 2004/043958

PCT/ US200Bhéaimy3itiond nayay, advintsesiis19 @ombhRd and/or used in
conposi tions may be_ advant ageous conbi ned and/ or
CQaaHAGR il ASTHRALSE B e roageant snd/eiatayentian o ebesity and cating
; t.] ‘ esi eatin
A5 88 T a0 RS 0w B (8P B O AR Bl e,
hypertensiorgs duhmany distepasse admnthisiraliyp ef the REbjeer) condpduidd ot
i nstances, adm nistratjon of the subject compounds or
CBRRTHmS P%?@J?the%mlﬁﬁh?ﬁe@#emﬁlw 158 enhancss Higtaffieacy of such

aRARN U cERINANE 88 sdh€ iRt Game égéseﬁﬁ%%&oﬁggp Yhien combined or

Accordingly,”’in sone Instanc esert conpou
adphinistereshini cothirmtion xdth, nigs taeti-@besity agontsj caatbieanedMrt dbsages

Tt B O B SR 050 T s

arBb@fRefor 8bmbRs€ort Mdfapiyhe cal culated 10 anounts for
conbi nation therapy. Suitable agents for conbination

t her apy i idtablécagenis $er qomehtinagios tharamemtiuge thosettet aieatryntly

] t t are jn _devel opnent o i 11, be
ol BB Ao Rl B AP B RO et st
Exdmingsigents usedhiud ehd BehtaditTobalisy ihe@G&PD.CddrorREAR k&hbstor
| eptin qr derivatives thereof and neuropeptide Y
agé?ﬁ@ésg gﬁﬂg pEderpaing thespol andypparapsplideY @ntaganistse Exemplary

agfgﬁﬁ %ts%ﬁpltn R treitlel ang{}p{lnd%}qgoodd (ﬁ%}tggrr $udiif) ude
e.g alp ord

enzodi azepi nes, e.dg., razolam ¢ rdirazepoxi de,
bapkotiazppase.g) dpmazepat ehlordiizagepds]clonazepasp aldrazepate,

d.oxazepgﬁi and the like; q%t rocyclic _antidepressants,

TR, QAP P SR TR Abd ¢ glﬁ@yhitﬁewaw apHiderrprsants, e.g,

arSiB S PR hSript YRS Rh [prarhfnk NARIRIhE, dcix%hﬂmrﬂﬁi?{grﬁlﬁe
protryptyline; anmoxapi ne and maprotiline] nmonoam rie

clemipgamiae agoiryti e, emoxgNAOIs) magrotiting; npineamim sxédaad

. 14 | i ne; .ser.otonin reyptake.inhibitors e

i R B PioB e Bt i, Seplopgpuptake inhibitors

(SREFRietdctive sotoninl reOMekd MABibitbtsUBSRAY] A&, MuPakia¥ Sidvagamine,

and sertraline, serotonergic-noradfenergic
pPaxgReting chggegtath@;’ segotgnergigaipiradrendraie antidepepsgants, e.g., venlafaxine;
5. agey 'b S e & odone and . )
%Fl?t az g pli%%}%’; ¢ ghgazcag{)%ég égﬁggr]r(?dr?g 95{1 %ﬁg%lzn e pFbealsghpleminergic
angdepresshatpreqpsbuproprithh. Met hods of Use I n yet anot her
aspect, the present invention provides nethods of
usi ng
Methods of Use

In yet another aspect, the present invention provides methods of using
one or more compounds of the invention to treat or prevent a condition or disorder
associated with eating behavior, energy homeostasis or anxiety. Exemplary conditions
and disorders associated with eating behavior, energy homeostasis and anxiety include

eating disorders, such as anorexia nervosa and bulimia, obesity, anxiety disorders, e.g.,
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one or nore conpounds of the invention to treat or
prevent a condition or disorder 30 associated with
w@2a0umgpobehavi or, energy honeostasi s or anxi et PCT/US2003/035543
Exenpl ary conditions and disorders associated with
eati ng behavi or, energy honmeost asi s and anxi ety
[ rde ore i,a_nervosa
g%d%gﬁ%gﬁ%ﬁé}& dﬂ%e& ’tp(21 %agrﬁ%d{ef gﬁg 8830 ers Obsﬁsswe'%n%lve

di26¥aéy @ﬂﬂ?ﬁ&nd’ﬁﬁb&ﬂ%ﬂ&f@@@ﬁﬁprewmm H)l?@lir anyidetsy Methods
di sorder, panic¢ attacks, panic disorder and

ofgsingsaFapRRva 9t fhei ipeentign ST PrTE), 2 eonditippo disorder
s%gccigtreg itk efaﬁrﬁg’lb%h&gg)? Ergcin%dggﬁgﬂ% c?*lﬁ@chﬁ)\i/ éa%ash %%%féavmr o1 tfood

5  intakepfoeermmtple, stionditingan soppreisinraltng bassatioatedeasingtor
eatin avi or i nclude net hads of, npodjfying eating
dEFEFR é?ogmtqksoar he meffodk ompgie adpifsieaingde psubgetin gefagir
t b !
G PR o oft oA RS, Alteniion
adni ni st elni amgtheo aspestyHjeguresenninmason prévadesahethods of using a

t her ape cal . eff ctlve amount qQf. a ¢ nd of e
ool St e Y ertia i, Bt ot Beedmt K aondlsioB.of QHTorday Shedfoged by

10 MU $BS niBiole 8smprfiserlinifisRring AP skt ¥ nddagndéByent i on
to treat or prevent a condition or d| sorder nedi at ed

thlgg,apem@aﬂmpﬁectrm@nmh@ﬁpscmnd séthgdnyemtionering to a
subj ect i ther eutlca ffec
anount ofﬂlasl??o%ﬁ%lﬁﬁés ?‘h TRV InlYenélr?n PF%VIE Sr}l?tho‘ys of using a
cciiﬂ[ﬁddﬂ& lof dfAgedntioh Iﬁenmﬂaﬁwmomw ETHd 188thpEHYd eBhtaeds a
q(ibmlﬁ?' ng a conpound of the invention to nodul ate
3 ¢P1ap dle BYEIIse contacting a cell with a
15 conmpound f
vent | onfrea A BHEEE S B citon A%y ERTRUANR: §lprbldfh coupled
receerstrelnisd Itcel\/ﬁﬂékl ¢.9., MGHR2 éseg Inteﬂﬂﬁlﬂﬁi&l (Pﬁhl@catlon Nos. WO
nat.i |ication Nos. WO 00/49046 and WD
O(gf‘é@'r? &B&Jé@%@u on of the Conpounds 20 The
present invention provides a process for the

preparati on of a conpound of fornmula I. Schenme 1 R2
Prpardyonef ihd Gempeunds + 2 ~Q 4 -- (R- Ar | \Q 2D

20
The present invention provides a process for the preparation of a
compound of formula I.
Scheme 1
D’ E!
( R%— ¥ oo
25 A B C

A general synthetic route is depicted in Scheme 1, which outlines the
condensation of substituted aryl moiety A, with a bicyclic structure B to produce a
compound of formula C, wherein the variables are as defined as above. In formula A,
D!is hydrogen, halogen, —C(O)R7, -CO,R® or -C(O)NR5R6, wherein R, R®, R and R®
30 are defined as above, and D? is a bond, -N(R”)-, -N(protecting group)-, -S- or —-O-,
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ERNRAI RBHR' 3H 25 A B C A general synthetic

route is depicted in Schene 1, which outlines the
w@edesdst i on of substituted aryl noiety A W BPET/HS2003/035543

bi cyclic structure B to produce a conpound of formula

C, wherein the variables are as defined as above. In

P gl | RS BB AB8T SR

Cdgfdntienhl aﬁnﬁcbpt‘oaactlﬁgl grouds tensist bokghwn Mot which are used to
rotecting group)-, -S or -0-, . 30 WD 2004/ 043958

pno@Ff ively bipskaBsBuRo SiR during the systhgss prosaduss daselecddieein.
T sgtcgﬂénﬂgnzﬁ brddRix és%é‘g% aﬁ% He%dﬁ’ej’ Pén?&i%bfégz Qrﬁ{f%’ gan ll)(enrgvn\}c])ved, if

nventional ‘amn I'ng groups consis
depirediisy prbcedhraavehicis will hat capyeai @vhge/@l othdyl digkption @tha0

group duri ng nt hesi ocedures descri bed
AT POTpHEG g R, CHRIDIGITS R tH§ GPERFer thegompounds of
tHeZ@%'eﬁMm?&fﬁ%ﬁ%&q 1®e rkco ze(ﬁ i tﬁ@Pre@@n’c aggfg 880 tdléu\lémto

by procedures which wll not se clea
agounitthelevell afisipil indhe af, andevithrrefrrénee hystpodard taxsbooks, tshﬁl as

ERnEch e PRI PaR itete Pt W ey. M pr1091).

present applobaakis rElt@KydiggennI@(om% COWIR® bh& d(b?NRFR@fwherem
k||| in the art, ’and with refereéence to st an

& BoandsR® angelafined asca’o@éﬁ@nd’ﬁ isO ot -MR’R’, Wh@]tem;Ru al RCare

I gD
A UIRE e, VR £ ARSI Sl £ e B SOl poa 7 -
N(IC()ObNRE(Bﬁ;teddngrgewp) E&, oRQ) , RacRdttRBcanouiafoff AethudsB,

above is =0, or NR5R6, wherein R5 and R6 are
WHEEI oS é\gdraseﬂ/ gd. E/\h’é rr%orcaowa’e;am vstsianghgigph(esg., an acetal),

mﬁ b tPpibd Hishel Yrﬁfo‘ﬂ?@cfbn%ﬁdl%né 3 é:om%&& of f?){'m%l]ﬁ C is produced.

protecting gro reacts w
co rrpo und ©he bbsknillimths,art wilamdenstail thas theysynthgas pmwﬂeﬂabove

clSrap B ST Rl PR S ccomptic

tHéQl@Qkéd' t%§fonﬁaﬁél{§[3 F4p exaqﬁ 16,90 (Il Rufd bBfRMBMUL SPherei¥ is a
of skill in the art wll underst and that the synthesis

lepving lgdw@ saploeeCl, <BemI drgooekistiiferthtt, saw ssacwith e cempound of

sta n and nate rea ts to.. ..
Bl B 4 SR o Ao S S P e R sl adiapetalyzed
caipliappbtich @f prb@icay @nﬁs\ouﬂdﬂ 6f RiMufAIC.] A1, a b&APSWM of formula

group such as C, Br ot tol uenesul fonate, can react

Apwhprein I Wﬁdaﬁan&srozg afvéDrraﬁ HNIEO SRS EATHIoR Wikh &gongpouzd of
fo?frﬁf %tvﬁgeré{lﬁ 19@ ﬁ%ﬁ& Q{k]\ereYﬂ 2 3@5:1&1 é:ﬂj gé?:')f ?Q}e@n]}/fﬁ%eof to

Coup 1’'ng reac ion uce a conpou
prédscs, a eonympd wif (fbmfulé ﬁr tekcardinkly, Whesyathesidland seagents described
nd D2 is.a nitro group, can react with

| eavi n ou
%e@&‘ﬁ%%b%ﬁ’ 6%33‘ PORYR RIS spphodEnentE] | s oO2R and
wher ei N EfratiafiQeplesut®f B REhEE A SeShailatdE5BRErcidl (Aldrich

Chemical), or can be obtained synthetically following literature procedures.

One way to prepare compounds represented by formula B is by the
Robinson annulation process between a cyclic ketone and a substituted enone followed
by saturation of the double bond. One of the skill in the art will readily appreciate that
other methods are available. The relative stereochemistry and absolute stereochemistry

can be controlled in the process. The individual forms of compounds of formula B,
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produce a conpound of fornmula C Accordingly, the
synthesis and reagents described 25 herein are all

wezpresessl as non-limting enbodi nents. Mat eri BCHUS2003/035543

represented by fornula A are available comercially
(Aldrich Chemcal), or can be obtained synthetically

0 [ epar.e

C o B e e B e B s
mam halsaiamed preodeschrimbtogephia tehalgues {t&imeonaﬂﬁ) &d by

stl uted enone followed 30 by saturation of the

re&éj}]ﬂﬁf’%%ﬁ m of the skill inthe art will readily
appreci ate that other nmethods are available. The

rel ati ve stereochem stry and absol ute stereochem stry
Avdpsipef theGlompblmts i n t he process. The individual forns
of conpounds of fornmula B, 31 WO 2004/ 043958

PCT/ US2003/ 035543 e.g., diastereoners and

enant i onerge a&ﬁrﬂybﬁ M@Hﬂ%lyff%pt%eﬁ & 60 Q%}s@&leh Ging a variety of in

reactions, or se arated, e.g.,
Vlémra@ﬁm iy afﬁm’%tot mmésct(mmalash@nwahmﬂs@hymd dfifects, e.g.,

iR e HERPL it it (PR din a0 pRRERES G

cAISIP) GGRIP &P+, BIAG ofr @:ﬁ) 189els; onafiek, bRosph¥E/1ARBANRIS Ranscription
determ ne functi onal cheni cal and physical effects,

legels, neuroiansmition bevp}sgzg}qidh%hh@, Fgtheaneye, sqcadts@a'@ pmlae used to

tebd 97 &Ma@gﬂk@%@ agoﬁﬁ%adwaﬁev 8 Aehi % as?a[ys ma(%/ be used to identify

mptidsiohothyt @hlb@msbcbwseﬂhsnapémmmgems pi g. ,O:{htagomls@ &MCHR activity.
neurotra ]tg %te and the |ike. Furthernore,
such ass %dﬂ T8 Mziéi‘i pgiivitygan be igstedrsmgdCERspalyreptides
asPlRA Rl b 6Ye, Mﬁfg recomiBiRM: B8n gijlég&gﬁng Be. }ﬁ X apggl%ous) The

identify nmodulators that can
Prat;pelncasl beeledated,amqpae}mﬂ igtasoelf exipRidR deiatal membrana/bmﬂeatfrms a

can be tested us i des
o R el i bt S BaPen et FIL FERERRRGA I eBR Le G Ingy For
xR, kidhey C6l1 liveredRH9 FBMAURILS, trhASforREPESIsNorGAEMPEnes can be
i sol ated, expressed in a cel I, expressed in a nenbrane

usgdr Madlation s ested asing ons pf the fevitro mrtzn wiyaessoys descrbed herein.

L I S T

umﬂmdﬁmerre dm(t&:lule&ucb bs BEahFRNRRaCEMAR of #§R8ptor covalently
one of the in vitro or in

I t est ed
11%330 giﬂl 20 ég?)é‘é ngiﬂgletaﬁllj];@}cgpﬁ domgingpiym heterologeys eritaceliplar
ddn@in %\%@erﬂ? 18R IEE traRsnfdrh ﬁn%ﬁdbrﬁc&#&éﬂsﬁu@ ﬁorﬁ 'o‘fi a
cul e an

state reacfions, usmgac I meric suc
reegpiora detne lahmhﬁdaim cramcaisoévemmamedr Fonhatend, [ligand- bmkl'm@

ero s.signal.transducti.on in, .or a )
e AE BRI Rudefloth o LSS ib g0l BT lf Faidaenctions
totagsagzlfsrﬁga@ﬂ%mﬁgane and or cytoplasmc domain of a
receptor. Gene anplification can al so be exam ned.

Furt her mjplgand bigding 1o M{lRp domain, or chimeric protein can be tested in

solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, or in

vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic
characteristics (e.g., fluorescence, absorbance, refractive index) hydrodynamic (e.g.,
shape), chromatographic, or solubility properties.

MCHR-G-protein interactions can also be examined, by, for example,
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25 domains of the protein of interest can be used in
vitro in soluble or solid state reactions to assay

wo ero4loizgssd bi ndi ng. Ligand binding to MCHR, aPdDDsi003/035543
or chinmeric protein can be tested in solution, in a
bilayer menbrane, attached to a solid phase, in a

r‘rt}P f %g}rho%gi%feté -éroteﬂl to\{[\%ﬁj}ﬁi &SITS eggelhﬁlgm%/ICﬁR can be

ed usin

exaAREIdl 0Re eRireplddn Clvathietice rdffEt‘TE an (aeu@.tor vhlllu@ardets e oemation
absorbance, refractive index) hyd rod nam c

ofs-ﬂrfeabé somplek 9faopokEh(aL thise sbmits) With MGHB, (él}eliisg@%nplex can be

ST ANAREE) OB BB G o B Pl 55 B g W scarh

foaaﬁhgcﬁhﬁs oln dnemhmglménttdmacﬁwibnisadded o MCHR @1d G psotein in

rel ease from be .exam n d. For exanpl in i
the Aescasis e bl ot 0@?@ to gqmaac%lvgf)@@ & #d e ppteepet o antagonists

[ I
B R e
retbaseeaftthelalpha subnartiofthe @ proteipgronathermshardwa lﬁbpmtenﬁs;dimnam
assay can be dtfl .ed to search 5 for antagonists. In
SehYrS 2 ﬁ’ﬁHEPPr?Er‘??gCé #19%t i vator is added to MCHR and G
protein i Ay abtdRitARseRGBItQS GPIGteinth iR GmtBtef B @Shﬁpertles of
tight conplex, and then screened for ant a%onl sts
dqvmsmemg effectarssyel paprotinso enZyRES RIHFRhapnglso fLsF nlaés;mxaén@les

are?h aﬁ;ﬁv%{ %‘Eﬁ\dﬁf ho ,%ﬁPﬁlegtgﬁa }??Qﬁsdgﬂﬁ 11?th%%su§dj§}é

proteln protein su
az@yMRSCyaRs@bE metsﬁfﬂuMo@fG-@fdtelﬁ,aphc@ﬁholib@se% bga:}q a\tﬁltcﬁl(ifer
or inhibited G protein wl turn alter th

cqsmatsé} progaing and H&%Hkafl% aﬁﬁhéﬁ% ehapmgls by apd 0&@6 {erpteins.
DSEATER GRS EOAEE ST 3001 S BB SRl Bl pocr
artdi@3 \blygihakp}mymserﬁ) andldetmyﬂ dbrecatyichasebilizatiohdy IP3.

ognat o oS HCH helBRisa Brab R Br Finebi e PhfaRppie te

ChYmBha1 1o OB SéccfioP | £iiSioRsbly b PANESLNRAN TRRS ABHARGE il

can al so be exam ned such as generation of diacyl

plghmﬁle fransfrdofi "3 froy givosplrbEicg ASEP 1 tharreptar, ihieh candre

rmbll atlon b P3. Acti becones., a.
s £5etuBh sSuly e toaSTh R it T e aRARR fun
promiogs fhi Baldidgdf arbtii-liRe pRESR Ad \{zianﬂtep@ﬁaswmh theWiltBfig of G-
sites as vvelg). Thus, activators will pronote the

profeittss fhe kimasg/apestingrthyrrieysaeayagledr the desenpitization of many
|

R R

asshyihg s1gnairtmhahtchen biee) i gangVledhody indtziymelogievolby. 03 Bamik238

nd will interfer ththeb'ndin f teins,
33D Rvoine 55 Qgﬁlﬁ?}a%ﬂ% LoVaee go-ﬁgg;ﬁ 5 LS Efoume
aHeSfRsIzuR 21@513@{1 @O)m%her PR AL B8 GRY OB chdif 67 %SQBJZQQ 9¢8)

revi ew of GPCR 'signal transduction and nethods of
Samples or assays that are treated with a potential MCHR antagonist or

agonist are compared to control samples without the test compound, to examine the
extent of modulation. Control samples (untreated with agonists or antagonist) are
assigned a relative MCHR activity value of 100. Inhibition of MCHR is achieved when
the MCHR activity value relative to the control is about 90%, optionally 50%,

optionally 25-0%. Activation of MCHR is achieved when the MCHR activity value

33



10

15

20

25

30

assayi ng signal transduction, see, e.g., Methods in
Enzynol ogy, vols. 237 and 238 25 (1994) and vol une 96

W@ 1®88)39580urne et al., Nature 10:349:117-27 (ROPL$2003/035543
Bourne et al., Nature 348:125-32 (1990); Pitcher et
al ., Annu. Rev. Biochem 67:653-92 (1998). Sanples or

PR LBh B € LRSSl T R R an !PT 2000%1 e

are npare C

Wi t hout t ORarges in LafauRg; bd Bsexabydetéteaning xhapes of
nmodul ati on. Control san‘gl es (untreated with agonjsts
PYIATIZAORGbhi degirieal @otsptialy of thasall ar membrangexmepiig MCHR. One

o ol ORI B, 5 Y A e
(therelayomebsudid@chayes anadlaryzabiofy vgit%b]itayeﬁﬂ% &g} ﬁlﬁ’ctzh-claltnp

t. t f R h ed when the acti vi
e tigiiRas Svides solbaIsE mees L SO0 dr wut guate, m e Veolksel”
m%ggg?%%%%cgmaﬂg%z,,%w | ) kb 9% :1?%21%%9@; Whole

9 anges I'n ion Tlux nmay be assessed
celletvarenisrire gorviepieyde détermiped weing tieistand4id. necthodell eyt (sées alg.,

ot.ent i of the.ce rape expressin R.
RSO 22l SR BL (IREE B AR5 E bR
rad@1 sl tlEibh Pix iaSsaby arl¥Eso#EdcBELeGRARE BSink Fo Eé’%e[s%ﬁiitivédyes (see,

(thereby neasuring changes in polarization) wth

e.goMegigesapdpgeinthel qéatf-d}{efab?mp B_citdcifﬁiﬁﬁgéé 1988);,daonzalee & Tsien,
LA B e ™ il Ty o,

Hehginsky eBq J. BBADADmEDidDZD 137 IBTY X 19MH)0| @enefittlly] the compounds

currents are convenientl|y determ ned _using the
tohefRtied repEessedB yings BRm lepM to 100Ny et al .

PFI . ' - ,

el de 150 Sl oy s bdshitiids fchliRe dRUN0FES BT peptides
cdnl heonessueddby cxsmaysg asi oifhe phrhmgersdasaiitiddwbocky eAny sdtable
oS S oA B ROl Bo o o o
a fosP&Inpdliid OA A olypRbE offhis #hventidn. RHRLMRCRLCtidMRE h-

25:185-193 (1991); "Holevinsky et al., J. Menbrane

C@isequsges 8T d@entioed usdgtinjact Gllser anh;als,tohé cgoatpomagkere a

to. be.tested are present in the ran from1l t 00
Vi SRl e i GR T e fase Pormisg Selnere. EpOFRIpEAl chianes
tof Hoftie kivn d dirleBamekh paien@Smatiarn 0., MRasuhatothy changes in

exam ni.ng any of the paraneters descri bed above. Any
cedl ietabolism seh o gelbgiordl orpld shengepand sherges & ipllular second

mt@%s%}tlggrgyucgaag gﬁﬁff&é ssess the influence of a

compoun e polypeptides of this invention.
When t he Pmefertadensys fadi€ERUaninds celisshateireloatdtealith ionAgr
i_ntact cel I(glieor ani mal s, one, ¢can al so rre%sure .a 20

VJLEPSPRPIBIe PR KPR IROAPIGE A4 VAR s ysEave fon ot amding activity of
seR T ERPRrd SInOARRuse khaRE afdMtts MPIntERANIER o?&r 8%:Btein coupled
known™ and uncharacterized genetic nmarkers (e.g.,
repentets@s negrtive oy posticenepatrolsrio agsebd achiitpbbiestsdrempdunds. In
aslg%epl{slrfg Clrélgli\{%}ggl‘g%?g%g%n&%sﬁou% sd(efgh,aa% r?fgtsl 'Qntagonists), changes in
the level of ions in the cytoplasm or membrane voltage will be monitored using an ion-
sensitive or membrane voltage fluorescent indicator, respectively. Among the ion-
sensitive indicators and voltage probes that may be employed are those disclosed in the

Molecular Probes 1997 Catalog. For G-protein coupled receptors, promiscuous G-
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messengers such as Cat+, |P3 or cAMP. Preferred assays

for MCHR include cells that are | oaded with ion- or
WQ200:0k1988)e- sensitive dyes to report receptor BCT/US1003/035543

Assays for determning activity of such receptors can

al so use known agoni sts and antagoni sts for other

' I f e IV, tive
LB, SRABLBE G BSERH R R Y5 eROAS Y, o
Nag dlayd ScorUS418811 0649 F095Brorhsl 1t Sugh estRiesudds Giprosins allow
%g)?ni st.s, .anta on%qsét s), changes in_ the level of ions
QRIpaa &w@w& PP IHeCTRNFD fusignal drapsdystion Pathwaysisdicteselegous
cdigi ng an ion 30 sensitive or menbrane vol tage

fluorescent indicator, respectively. Anong the ion-
sensi t i veRecrpiaratovasion ypivailytinigiatep solvegudnhatirassljulirevents,

empl oyed .are those disclosed in the. Mol ecul ar Probes
e o AR o AR SeS SPGB HE B o BIPhEgRsst Bgeellula stores of
. ﬁfﬁl . ' 0 . . / ‘ 4 .
BN 38 O AR BETLUGRIE 358 e i
ofzgesipl triphokpliate(IP Ythtough phospholipaBe Gemediniatl hydowytis &Ci .

o AR Padec SR e o WP P 123 it

stiredlees HeSele@seSdfGiddcelilanGaiichiion stBRk NWANS alcRange in cytoplasmic
heterol ogous cells. 5 Receptor activation typically

cqleipmiigh kyels piseefipant in sseondauessengsr lavolsstieh as 183 gan be used to

I QG €. [ er | P3 ich
oS5 ATET RO GERSENGE RS i O ol
refeitons i‘mneiymxhﬁﬁt in?mnseﬁrcpfoplaeinlfib mﬁﬁﬂnﬁéxlfdl@&_ﬁﬂ*ﬁﬁﬂﬁ%f contribution

St alt es e formation of .1nosito trlp_ osp ate .
ff?ffl;@l F&FFB‘?}@;‘E&I SIS padivaitonidrn chamgldnayiieh eassit may
bPARAEREE hItEhE] Fdol ' {uHL

312: 315- b 13%3%6.3&%&%}5% otk stetl dsfaiin oM fipe buffer,
optivineldy supplenientadaeith b chalatingadgentusuch onESTay, esdisfigidsh a

.ﬂgohgsngec [ nsﬂ%ét olgel gm% calciumion Jevels, or a change

oS R RPE Fomleta cpode HopiahaloE od 1 o
assess G QfiRf &ishysHRhivd REaRliMhg FEYetiv B of CeLdtSrs which,
expressing such G protein coupled” receptors

. . : : y
whsthiolivatefl Tesdtioedheygediplthasievel of antricatilhesyslis naaleatides, e.g.,
trephution . fromboth intracel lul ar stor

oA oG i Bl B gt BT URR e ER G fhcB s B0 e
cychige. 1Bhdre attasicliabhdeaidepatedhion lianieie 856850 photdzeiRpies tell

such assays in calciumfree buffer, optionally o
Ché{_}lb%? otastPryneon chaerkthal grerereade hcaione o, actiyation
byWifdinB ¥ LANMP & ERNEE . NTRRRISE of £ ?%é Nust! 494D, Sc,

calciumrel ease fromintefnal storeés. er assays can
UiSnds BB A8 68O8E2 (il H9 Ngnd MhaHat éndlt Wanke BATeP4-085 (100NN In cases

wiRE BBt P sofep ot orulet gt Sergee i el Rumicetidoovsts, it may
begfebRrablytoakbbtahé BAIs@6 abdt Mhi ihaga&qmﬁelﬂﬁﬁffbﬁﬁi% S0ERbEde

such as _adenyl ate cyclase. There are cyclic
leyals leeot foessoliathaigr fomldaigausetgor-astiyating aunyshod 6r theeplioin the

as‘s?a%J. ICells for this type of assay can be made by co-transfection of a host cell with

DNA encoding a cyclic nucleotide-gated ion channel, GPCR phosphatase and DNA
encoding a receptor (e.g., certain glutamate receptors, muscarinic acetylcholine
receptors, dopamine receptors, serotonin receptors, and the like), which, when

activated, causes a change in cyclic nucleotide levels in the cytoplasm.
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channel s and ol factory neuron channels that are
per neabl e to cations upon activation by binding of
W@ 2R 0958 GVP (see, e.g., Altenhofen et at., PPODUS2003/035543
Natl. Acad. Sci. U S. A 88:9868-9872 (1991) and
"Dhallan et at., Nature 347:184-187 (1990)). In cases
25 where ac sults in
decr ease Iﬁln(gﬂceye%{l Iogﬂnn%{':c,l 5hlaﬁge§g rR}a% 111{1% %%M% or cg}@LP can be

mpa@mr@mgeuﬁrﬁur&mmsg Thhemedbl ﬂe:io@lba@ ﬁﬂ@ﬁfemlmhs BNSIeRS g
intracel | ul ar c nucl eotide |evels,

Bl Ghean 20 31751 S48 W mepoepened s dcming matlwgofcm.
Afs%”ﬂl% h&&)dés&?beﬁqjg IP\%IITH}FBB%% et 3 SAY: J%Je C;% SCefzzo o8 Bigl
0 oS

assay can co-trans 1 on O
1 I:éSSI’ 164 (11994mAy baogdito @e@mmlthalenacdfeMeFmeeobﬂ BBay kit

channel ase an 30_encodi
qré‘&eéﬁltr&}g e and@éfs@?(h’ %ft“gﬁg\flgUrSeé’ éE?PbNQ ‘? 115,538, herein
1n@y&>%?artéd'\5}¢re?&€ﬁc)él %@Qﬁdtﬂ@r enfFROAFRER @osﬂ%ﬁﬁﬂlﬂ sito W&PI&

receptors, serotonin receptors,
hydrelysis et b anadyred eatmsding do Ul Mgeent Nocy,486,t28) lheteﬂomcd@orated
els in the cytoplasm 35 WD 2004/ 043958
Hf*? B&5003/ 035543 I n one enbodi nent, changes in

i ntracel | 4 #btieAMBbedinfetdyita8@RpRsn [@@E%ﬁﬁge Hhffed to assess
i mmunoassays. The nethod described in Ofernmanns &

thgjefgets of a tesppanpousH @mS@abtramimsmns fsh)os¢ mgeyntamyngéhe protein

I t hod
e%gerSE %e g'ﬁ ag{eg'v{]ﬁe ocsogﬁ/% {1(9 % T a su. Céel’lt jlmeﬁg Ete t%eépll 0
inderaktidak,. anBitiodn. théleizél dfpRnd %réskﬂﬂﬂ); nieayr&® TieSdndudt of time to

fgjeterm ne the level of c@GW. Further, an assay kit
&t SHRbARgracHanTARPL & FIPsicallsipsernainerd sueh asdry runmggstlme

cduleSl n%ésuénr]él&é 1&Pof tgzﬁ]g&lloﬂhon' 438G &foﬂt ?‘[’irr%y IThe amount of

reference t her ment , os h
transospticol m@Pb@ mehspaedot i m@rmhhoa kﬁd)W]Z &ﬂthamxsfrsﬁﬂh@ th®art to

at ent 5, 8, herein incorpgQrated
b5 Figplan 8t oxtile R SAHEP SR AT REREOC %fewpm%ﬁe detected
udiy Srehct@PloRLIMBAS ISt ptie BRUBSE mdy R i8édiBlh %si‘ﬂ

test compound on signal transduction. A host
ingowassayngAlthrmaiiyady, dianscriphion hasadessays ssiog mrammd gmetmay be

L TN TN KT AT,

rep&@érlgeﬁéb cahhe, apn Uilbradiphehia®l dcetyltednsRedse Stitefly luciferase,
Interactions may be enpirically det ernmi ned, such as b

y
bactpiiel hgiferase, rﬁegai@tmd@s% @nchﬂlﬂalmaéagspmgasc hEuﬂﬂ@mbreo the protein
tion funt on, of . ti
of PRREEFl4 B AP pat R auiiietvig Himer 5o, § "R sporter such
asigrosmlidRedcbitgrotein (§éd, blg.,iMistil & SpdctdrONalaee BidtdcpRbBgy 15:961-
For exanple, ni RNA expression of the protein of
9641 89'Da+ may be detected wusing northern blots or

e onos LREBh(IE oP AN Sl RYndiCohlER b RS Be

i Mmunoassays. ternativ transcri ption base
transsm}ycmnualenherahef sy ¢edlrin glﬁzrmasam:;e di¢he t2& cUﬁl@dulﬁE or it may be

d t 436,12
cqrﬁﬁggédpwﬁgf@n %E @qrggf%;gmn-[tﬂ@ substantla?ly 1dentlca1 cell that lacks the

protein of interest. A substantially identical cell may be derived from the same cells

from which the recombinant (or non-recombinant) cell line was prepared but which had
not been modified by introduction of heterologous DNA. Any difference in the amount

of transcription indicates that the test compound has in some manner altered the activity
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reporter genes can be, e.g., chloranphenico
acetyltransferase, firefly luciferase, bacterial

wo cwishedsse, (3-gal act osi dase and al kal i ne phoRQITHSASF035543

Furthernore, the protein of interest can be used as
an indirect reporter via attachment to a second
3 as green fluorescent protein (see,
°£@§$?h%%§?ﬁﬁgﬁ "Spector, Nature Biotechnol ogy 15:961 -
25 964 (1997)). The anmount of transcription is then

conpared to the anmount of transcription in either the
sane cel | Thealallwnghewmdessre proyided by vayrpidlintiration onky and not

bRy PE LIRS PRLr Bah B8 R ol AOREUIRL LR B
narfcritinslgraeseteré tisat bould bt ichir ged od etodi fixdl to gilld esgentidll§ similar
derived fromthe sanme cells 30 from which the
168 nbi nant (or non-reconbinant) cell line was
prepared but which had not been nodified by
i ntroduction of heterol ogous DNA. Any difference in
the anmbunt of transcri pEXaMPhEBcates that the test
compound has in sone manner altered the activity 36
WD 2004/ 043958 PCT/ US2003/ 035543 of the protein of

i nt er est . RERnsQAnH Q¥IvBEs BXTUIAS cH Be UL BEMbnBN cial
of illustration only and not by way of limtation.

SoFFigns suglt asshddrich Chemiral €pt (Miilvaukesa dipgpnpiac U§A) z d1AIMR

j i L . t t-hat coul d be,. .

SIS Boe DRSS e PR SRR St
peaks atet tabul E¥AVRLESrdet OniReipyeind &, singles d| ¥RIMN&; 4 &Gletbg] @ttet;

can_b o%;ai ned fromconmmercial sources such as
mAPHl.lﬁlrgﬁ; % pread singhet), connling peagani(y) & Hegr Flz)agdyumber of

. el I |

P RO A B R B0 Il
5989 A messepderamaten. tN{adsispédinon{esty resuiglast repakteddzuhd eitip of mass

triplet; rret;. .in, |tiplet; br s, broad )
owrisnge; ollowihPY 1§ relis dnpeaiceias Shebrigh (fingyengsges). A single
e et ST eNE 1 S A0 APPSR L R common
atopecisplionet deotopbpaitespeaoticspantity theegpédied frmuladpatlcests.
rati o.of s _over, charge, . followed.b he
by bl L R Bt D Bt PRt ot Howier
Psdka@ B 008D \ehdctiBsprSy hafdpleieorh&ter dishgs i IHP(10100 HIBLC for
lon_contalning t he nbst common atonic

not ed, . M € .
sgnaRle e@%&? Nepmably theanadyts 3vag disselprbisgnethandh et @kpetmband 1
o Q5 Bl Bl ASEE SR LAER DAy TRl
scRaddalirein 10060 MBI dzlltend. r A pompommk sosidéetahalyeédin thsporitive

e HP 1 1Q0 HPLC.for, sa e delivery. rmally the
ESISpdE atigad et v aiE WOk ohietsacid as gy e aivgnt. The

compounds provided below could also be analyzed in the negative ESI mode, using

2mM NH4OAc in acetonitrile/water as delivery solvent. Analytical HPLC analysis was
conducted on a Hewlett-Packard Series 1050 system equipped with a C18 reverse phase
column (4.6 mm x150mm) manufactured by Shiseido Co., Japan. Gradient elution was
performed using variable percentage of acetonitrile and water (each with 0.1%
trifluoroacetic acid added) as a mobile phase. Optical purity analysis was also

conducted on a Hewlett-Packard Series 1050 system equipped with a chiral HLPC
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mcroliter was infused with the delivery solvent into
the mass spectroneter, which scanned from 100 to 1500
waladoa0#3958 Al | conpounds coul d be anal yzed in tP@I/US2003/035543
positive 25 ESI node, using 1:1 acetonitrile/water
with 1% acetic acid as the delivery solvent. The
' i, _the
cAGERR P Ap ATl PIEEND eyt o CRRP o 5
Isapepanil (3%) eddizdxane € %)edontadting 6 Abyéisthylapiiad Wak 6 as a
VﬁC anal ysis was conducted on a Hew ett-Packard
mgpils pRas§. (50 system equi pped with a C18 reverse phase
colum (4.6 nm x150mm) nanufactured by Shisei do Co.
Japan. Gradient elution E@?nﬁ?l[ rfor med usi ng
vari abl e percentage of ace rTle and water (each
wth 0.1% trifluoroacetic acid added) as a nobile
phase. Optical purity analysis was al so conducted on
a Hewl ett-Packard Series 1050 syguen1eqU|pped with a
chiral HLPC 37 WO 20 / ) P 2003/ 035543
col umm (Chi ral Pak AD, Hpur chased from
Chiral Technol ogy. SRAO % and hexane (97%
cont ai ni ng O. 1@6d|ethylan1n6 masHused as a nobile
phase. Exanple 1 5 F3 NH HH 4 Conpound 4 was
prepared in 4 steps, as follows. Step |I. Robinson
Annul ation. A mxture of N-benzyl -4-piperidone (500 g,
2. 65 10 Guhpowmddt wyy prepardd ired 334 asrfollodhs0. 852, 3. 96
nDI) in toluene (2L) was heated at refl uxing mhile

f | ti rermv th. a Dean-Sta
gr A¥ t bel%slc’:‘i‘n&%’?%ﬁnw Y ﬂb&%‘%fﬁ%@é@ne @&8 g, 2.65
mbban&pwﬂmlﬂé (3BOIhE (§*§52’\@t9%rm8§fi’1§ﬁ>%etn@ (A EARGred at

further. GC analysis reveal ed the presence o
refpging vl NaiRs Pl elimisiaien iW@S) reeneyied withr a;Bam—Starkahmm eAfter 8 h,

N n ess i re evapor
T8 8N SO B DTS S BRRL e
fubthérh Gcsaaﬁ)ys1s’&b\aea1@1&h@lp@sm§ ofl t&%@m&gﬂm&n%ﬁm Bipeﬁ&one and
pr@% uene,, and evaporated again to give a dark oil

gyamirgelhesolient ang exqesvinEolidiae giess olapertddinder reduced
o 1N
B O FE oo o TR Bt im0 et of
tolwene)@nd evaparaled agairmdive adarkwil(€B0g)3- Pent en- 2- one (333

, 2.78 s added to the reacti on vesse
9 r[H‘le) reéM? ting enam(;ne was dissolved in anhydrous dioxane (2 L) and

filtered into a 5-L three-necked flask equipped with a mechanic stirrer, a condenser and
an addition funnel. 3-Penten-2-one (333 g, 2.78 mol) was added to the reaction vessel
in 20 min. The reaction mixture was heated to reflux for 25 h. After cooled to near r.t.,
NaOMe (6.7 g, 0.125 mol) was added and the mixture was heated to reflux for 6 h. A
premixed solution of AcONa (200 g) in 400 mL water and glacial AcOH (400 mL) was
added to the reaction mixture after cooling to near room temperature. The reaction
mixture was heated to reflux for an additional 5 h. Approximately 1 L of solvent (and
possibly pyrrolidine) was distilled out, the rest of the reaction mixture was cooled to
1.t,, brought to slightly basic (pH 8-9) with 2 N NaOH (2.5 L). After layer separation,
aqueous phase was extracted with AcOEt (3 L). The organic extracts were combined,

washed with brine, and filtered through a short silica gel plug to give a dark clear
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20 in 20 mn. The reaction mxture was heated to
reflux for 25 h. After cooled to near r.t., NaOw
W@ 2007/0¢395%9. 125 nol ) was added and the mi xture RBUS2003/035543
heated to reflux for 6 h. A prem xed sol ution of
AcONa (200 g) in 400 nL water and gl acial AcCH (400
f GQo
oo SRR k3o ARG ER AT M S B (PR [0 o).
The atiselidl ovas @fddlin thoresalatiadstep deeualy. 5 h. Approxi matel y
1 L of solvent (and 25 possibly pyrrolidine) was '
S@péu IIedRéiﬂlum(nhe rest of the reaction mxture was
q+1 r.t,, brought to slightly basic (pH 8-9)
N NaCOH (2.5 L). After |ayer separation,
aquepys phase was extracted with AcOpf (3 L). The

or ganikb extPact § . Walid-CRrRRM, pslEee wiirh b
tefjed through—a——short—silid Iugt

sol uti®n. The filtrate was concentrat ed under reduced
pressi@e to a thick oil (670 g). Thig material was

used in the resolution step directly.” Ste .

Resol ut i ofho astifiadreotzolytign ofjtheg rapgmic 1soqu1noﬁnone free base (626 g,

295G SR b FAPRLT B MR D ot - Dbl L i
adié 0di gy al4snasiy irf hcﬁt&tﬂhﬁﬁﬁ(l(i@@ﬁﬂg Préciffiation of théle8Sluble

ethanol. (800 nL) was added sol uti on_ of
@ﬁte@r&r@éﬁ% 8gquried ggnerakly s sogaiod ﬂ(egmaurgg was epmnigiey- The

mli‘}a Tlru gvff'cﬂ%gﬂed (26 Wa er bgﬁﬁ?d)@c')txﬁiﬁ %éélt stl gl éPF $1 and allowed

ast eroneric sal curr gener y as soon
tooa‘ooi e . tnslxwhg(tymsallyarvptmeglel ThE ipeccifitard waswodlevad bl datr#tbn

ol 50 Zh i P mlS e SR S L R Sk v

951% %ﬁﬁhgm)soo Eim afRdl @&uéetédaatffér wﬁmg gi%ﬁ%ﬂﬁ Qﬁaystandbng neE)r L.

[tration and rinsed wh cold et hanol
omghfz) biy diltgafon- anﬁuwaébled/\mgh toldtetheavk dni of f-white 3915%340g, ca.

b ol B 19005 Bk PRRRRE T ™ Gvernight) by
filtrati oQompeuneshess M%dr:i’te@ abeh BE BATY neviyaligdfon Wit RaOH
solid (340&@) ca. 15 98% ee) was obtained after two

and Xtgetan v AcB¥pound 2a was |iberated fromthe salt

gg §neut g?gz&@gé%wrggehgwonand extraction with

- H
m/Bn Pd/C, Ha, Boc,O m,Boc
0] : anhydrous EtOH o

H
3

4

2a

A flask for the Parr shaker hydrogenation apparatus was charged with
the N-benzylisoginolinone compound from previous step (120 g, 0.47 mol), 10% Pd/C
(12 g, contains 50% water), di-t-butyl dicarbonate (133 g, 0.61 mol), and ethanol (1200
mL, 200 proof). The reactions took place under a hydrogen pressure of 60 psi. The
hydrogen presure dropped quickly in the first 2 h, frequent recharges were needed. The
reaction was typically left to go undisturbed for 8 h or longer. No further H,

consumption was observed. The reaction mixture was filtered through a Celite pad,
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2a 3 20 A flask for the Parr shaker hydrogenation
wappanass was charged with the N-benzyli soqi POI/URNE035543

conmpound from previous step (120 g, 0.47 nol), 10%

Pd/C (12 g, contains 50% water), di-t-butyl

.di .bo a 1200
rifisf ORR oL il el iRyt | RS oBSIR0R, = ek R i
" sqidefsiwnestafdigtopsve a White sdljd r’ﬂﬁ@matbh@BWEﬁuséﬂ@@ﬂﬁ%ext step
U|ckly in the first 2 h, frequent recharges were
witbeg durtherparifisatia@act j on was typically left to go
undi sturb f,0 No further H2
consunpt i %_%Qv%aﬁsﬁ%nn(%le {s . :

serve e reaction m xture was
filtered through a CelltFe Rge 39 WD 2004/ 043958
PCT/ US2003/ 035943 rinsed vvi ethanol. Filtrate was H

concentrate AQ Becoduct ANHRHEK @i ich _AG NH
i ng —t—o—gr—ve—a—vw—t-xe sol i E
n t heomeMistiePror t hout Q

solidified

mat eri al  was~ugec

purification. $te 4. Fisher indole synthesis H3 NN

NBoc \ | NHNH2 K3 ~\ l 1 NH H Conc. H2ZSO4 in PrO§H H

5 3 4 The solution of the N Boc-isoquinolinone ~

conpound Thoslpievefdhs NsBapisoquingliramna raoinpéﬂﬁi)fr@fh)prmanSus step
.placed, in.a pressure resistant vessel. Concentrated

ins @3’0 Woraceding PEFSSWE yesittad Vessek oaceyagled HaS04 (13
m@) %26 a&d@ﬁ%@d\f?‘l et})is AN SR 'pfja%g 11ﬁfrfe§fategysaﬂﬂ $hbsi ded after 45 min.

4-Trifluoro heny hydr azi ne )
4€ddbldr0p1ﬁh@1£ydr azine (o §t9l4ﬂ)rmmﬂ)0mfscaﬂddd HTlzet mixture was stirred

as evol.utj

ror AT PR o SEni i o e oy ot BB i

MessariahigisiRdieted G9aTRRERNMIs tBE niaftl cbRP6hd® Bf HeXtbddfiBn miki@re. The
reacti on vessel was capped and heated at 90C for 36 h

regeHqn) vessed W ainned iand h@eftec% P dor, 36 layntelghe @@n@aumom@@twn
as(ﬂlgmgorgd ﬂy TEHZ'(%%/ d\/f) % %%H/ﬁ]@fj O%I% N% E§ l\/fsoln posmve mode.

At the completion of the reaction, the reaction mixture was poured to a stirred solution

of 1 N NaOH (some precipitates were formed). The mixture was extracted with
dichloromethane three times. The combined organic extracts were washed with water,
dried over NaSQ,, filtered, and concentrated to give a solid. The residue was triturated
with CH;Cl,. The solid was collected by filtration. The product could be purified by
chromatography on silica gel column with al gradient elution of increasing polarity from
20:1:0.1 to 6:1:0.1 CH,Cl,/MeOH/NH4OH to obtain compound 4 as the major product.
'HNMR 5 11.2 (s, 1H), 7.80 (s, 1H), 7.43 (d, ] = 5.4 Hz, 1H), 7.28 (d, J = 5.4 Hz, 1H),
3.40(d,7=6.0 Hz, 1H), 3.01 (d, ] = 8.0Hz, 1H), 2.75 (d, J = 10 Hz, 1H), 2.60 (m, 2H),
2.40 (m, 2H), 1.82 (d, ] = 8 Hz, 1H), 1.56 (m, 1H), 1.38 (d, J = 5.4 Hz, 3H), 1.25 (m,
2H). MS (ES): 309 [M+H]".
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At the conpletion of the reaction, the reaction
m xture was poured to a stirred solution 15 of 1 N

WOO0§368e preci pitates were fornmed). The m xXPCF/ESWAX035543

extracted with dichloromethane three tines. The

conbi ned organi c extracts were washed with water,
dried over NaSO4, filtered, and concentrated to give a
solid. The residue was triturated w th CH2Cl12. The
solid was col |l ected by fiHEfangsle@n. The product coul d
be purified by chromatography on silica gel colum
wWth a gradient elution of increasing polarity from 20

20:1:0.1 to 6:1:0.1 CH2C12/iéOH NHACH 'O cobt ai n
conmpound 4 as tﬁ? Qe Wt H MRJ5 11.2 (s,
1H), 7.80 (s, : ‘ ) > , 7.28 (d,

1
J = 5.4 H, 1H), 3 Eﬂ OHzi,SOl(dJ
= 8.0Hz, 1H), 2.75 (d, 10 iz, 2.60 (m 2H),
2.40 (m 2H). 1.82 (d, J = 8Hz 1H) '1.56 (m 1H),
1.38 (d, J:54Hz 3H), 1.5 (m 2H). MS (ES): 309
[ M+H]

A oA R PRSI0 NRG Bcarm e 2

Step it hesi z'E«deﬁO Bﬂsﬂes;ksr;on'asmﬁg)iﬂrﬁ\?ﬁ (1682mi., II@)rrﬁncﬁDﬁl THF

PG AT Vel 4 KA i s, 1) o). A

st%ﬂ%&ﬁf@@%mn]ag Q78“"('9'4)-Tetfﬁ15/@1ro-p}§£ﬂ Blchidx R a&@nﬂlﬁl[l Bter (11.86
-78 Tet raal%ldro pyr an- 4- carboxyli1c acid neth

méfs_l@_(}m(@d) 88 edeAftmsllrmlm kqr amdduﬁtl\i/giﬁ Al HMPA (10 mL)
R L A W TG AT AR P

mhﬁﬁ@lﬁd R teBHerird bad AEsvddb wim up t6 ral The feab@®W mixture was
erature and allowed to warmup to r.t. The

infoowatet sd pdragied Wigowhe dThnerganialasier wasweshed agithderine,
SISO RS s I B

cheoraptog@phy on aitida peir/ith &dradient tlagbn 652@9@%@0@@&’1&&5!}65@@yield
I|c )9] with a gradient elution of 20-30%
f@lg Hes to yield a clear oil (16.6 g). Step 2.

b .
Sy RPN RS (33578 P D e,
(3Ad)e,ilR2 nﬁ’n@I)-IaI@OSOmJ)) nag)dn moH @00 ) and H,0 (400 mL)

overnight. The reaction mixture was poured into water and extracted with EtOAc. The

organic layer was separated, washed with brine, dried with anhydrous Na;SO.,
concentrated by rotary evaporation and purified by flash chromatography on silica gel
with a gradient elution of 40-70% EtOAc/hexanes to yield the product, 4-(2-oxo-ethyl)-
tetrahydropyran-4-carboxylic acid methyl ester, as an oil (8.8 g).

Step 3. The above aldehyde (1.86 g, 10 mmol) was stirred with amine 4 (3.08 g,
10 mmol) and NaBH(OAc); (8.48 g, 40 mmol) in CICH,CH,Cl (50 mL) overnight. It
was poured into a dilute aq. ammonia solution and extracted with EtOAc. The organic
layer was separated, washed with brine, dried with anhydrous Na,SOy, concentrated by
rotary evaporation and purified by flash chromatography on silica gel with a gradient
elution of EtOAc, 10% MeOH/EtOAc, 10% MeOH/CH,Cl,, 20% MeOH/CH,Cl, and
30% MeOH/CH,CI, to yield 5 as a solid (3.0 g). 'H NMR & (DMSO, 400 MHz), 11.20
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overni ght. The reaction m xture was poured into water
and extracted with EtQAc. The 20 organic |ayer was
W@ epansossl, washed with brine, dried wth anhyPCDUS2003/035543
Na2SO4, concentrated by rotary evaporati on and
purified by flash chromat ography on silica gel wth a

B B SR I A il
LGt oy S O 0 a3, .,
2 4himel 1), @@6(&% éﬁ) b%5 Fhwol ¥ 2185 &lﬁBﬂé)@&cS)lin( 8H481 P/I=

6'%%&%@% it o ai]i%_)llz% aqﬁg)a%g ﬁg?g@PgMJ&H and

extracted with Et QAc. The organic |ayer was

separ ated, washed with brine, dried w th anhydrous
Na2SO4, concentrated by E'Xéf“éﬂl‘;‘/ evapor ati on and
purified by flash chromat ography on silica gel with a
gradient elution of EtOAc, 10% McOH Et OAc, 10%

MeOH CH2C12, 20% McOH/ CHZC% and 30 3 OH CH2C12 to
yield 5 as a s o

11.20 41 WD 20047 (s, 1H),
7.88 (s, 1H), 7.44(¢ = 845 Hz, ,27.30 (d, J =
8.5 Hz, 1H), 3.73 (in, HH), H3.68 (s, 3H), 3.33 (m
2H), 3.22 (m 1H), 2.88 (m 1H) 2.75 (m 1H, 2.60
(m 1H), 2.42 (m 1H), 2.2 (m 2H), 1.98 (m 2H),

e/ 5rg B ebbpiumpod 40 L e il o Bt s

reflietilfwittBLIAXE00. 0 Bmie EMOTHF ACACH2E3H) intTI8F (2014 2amd e
of conpound 5 (0.080 g, 0.17 mmol) in THE (2 nL) was
cogieiarPithe WdE?tmweaeacme@w quenghed rithgn agueays sglufipn of
100 I
Oﬁﬁa%é’omﬂle g’rﬁéé: L}Jé%(%hvg%qgﬁw toﬁéd fiftfatibh eand%ﬂé‘&!ghﬁi@ gxfltrrﬁg yies

reaction wa aqueous sol uti“on
wah2G04th biive, driceicwith buitydrowa NapBOD cencdngrated IbymahryoeVapandon
shed wi.th brine,

filtrat
PigtRBat Ry drot AhrESege e on bRt Foba pyrisisiytion o 5-30%
M@@W@Hmz@@yleﬂeﬁﬁ E’M wfﬂt@ 11490088 gf) | % marsgn%g/@,rMMHz),

on silica gel a gradient elution of
IINets CHR .29 (9 13H)el7:.446d ds= &5, 1 d1)s 3120 dd.(Jo= 863 g)l H)LBI3S (s,

55 GRR S Ehafe B 11 S i o
3 H),3599 @n, 1 H), 1.86 (m, 1 H), 1.75 (m, 1 H), 1.60 (m, 2 H), 1.25 — 1.5 (m, 10 H).
MS (ES): 451 [M+H].

Example 4

Me (@]
FsC =

T

CO,H

Iz
1
i
<

H
7
A mixture of ester 5 (0.80 g, 1.7 mmol) and LiOH-H,0O (0.80 g, 19
mmol) in dioxane (10 mL) and water (5 mL) was heated at refluxing for 7 h. The

reaction mixture was cooled. On acidification with HOAc (to pH ca. 5) white
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1H, 356 (m 4H, 331 (m 3H, 3.02(m 1H,
2.74 (m 1 H, 2.62 (m 1 H, 243(m 3 H, 1.95 (m
waz2adpo43p586 (m 1 H), 1.75 (m 1 H), 1.60 (m PRCFYS2003/035543

.75 (
1.25 -1.5 (m 10 H). 20 M5 (ES): 451 [M+H]. Exanple 4
MHO F3C CO2H IXN)::~H 7 25 A mxture of ester 5

prpd o oyl TR SR Yl il R ol

ﬁﬂaﬂfylwqm &tHerfto ry1er the cm«pouﬁcea@g whalte B3l I gyaéquResi(DMso
acidification with ocha 5) white 42 WO

502)(1‘(1111/2&)439@518 AdT), G%@Blf 53575 (d, preke? Pizs B, e (4. drmed Hz, 1

HY AT AL B 1R o961 £87 0, LEDL 75 AT D R82Hnd 1 2.4 n. 4
HRS.6MR 106 (ﬁaQBIH} IQ45105 gal,smm Nmm)(m\ﬁmﬂpoo MHz) |
11.21 (s, 1 H), S, H),744d = 8.5 H, 1

H, 7.29 (d, J:85HZ ,371(m2H),331

(m2H),297(m1H)E§g,7n?,lé§11H) 2.62 (m 1 H),
2.44 (m 45H), 1.6 - 2 H, 1.2 - 1.5 (m 8
H. M5 (ES): 465 [MtH. Exanple 5 MeH O F3C N CONH2
HH10 8 To a mixture of acid 7 (1.86 g, 4 nmol) in
cH2d 2 (60 nl) W|th4drop$/|eof DVF wds ded oxal yl

chloride (17 miEsC CH2d After
stirring at r.t f h| tureo(\mazconcentrated
and punped under hig# v 0 obtaln a solid. To
this solid was added saH soHutl on of NHAOH in CH2d 2
(60 m.). The m xture 15 was gtirred overni ght and
directly | oaded onto a chromatographic columm with a

gradi ent &b uﬁﬂ&m&éf&ﬂl—?g%%%ﬁdiﬁh@fw(ﬂﬁ(@ﬁﬁlﬁﬂﬁh Ndrops
ercenta éo 109 NHACH added to yield compound 8
0 %Mgwa%é exalyl lor@?ilbynL M g 1o Didagne Ho@\ftem&l}mg at

r%n’zgﬁ( gﬁ* 'naﬁuzfﬂ%wé E@Tcglitﬁ)te:ld_gnd plnn‘b%d(tﬂder]hl gh Bactubto obtdhn a
solid. To this solid was added sat. solution of NH4OH in CH,Cl, (60 mL). The mixture
was stirred overnight and directly loaded onto a chromatographic column with a
gradient elution of 10-20% MeOH/CH,Cl, with increasing percentage (0-10%) of
NH,OH added to yield compound 8 as a white solid (1.674 g). "H NMR & (DMSO, 400
MHz), 11.28 (s, 1H), 7.80 (s, 1H), 7.45 (d, J = 8.5 Hz, 1H), 7.29 (d, ] = 8.5 Hz, 1H),
7.00 (s, br, 2H), 3.67 (m, 2H), 3.38 (m, 5H), 2.6 — 3.0 (m, 3H), 2.43 (m, 1H), 2.20 (m,
1H), 1.99 (m, 3H), 1.6 — 1.9 (m, 4H), 1.35 — 1.5 (m, 7H). MS (ES): 464 [M+H].

Example 6
Me 0
T H
FsC Al
3 I = N/\&
HN™ ~O
N
H Me\\\\K/OH
9

To a mixture of acid 7 (0.120 g, 0.256 mmol), DMF (2 drops) in CH,Cl,
(2 mL) was added (COCD); (1.2 mL, 2M/CH,Cl,, 2.4 mmol). When the gas release
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7.00 (s, br, 2H), 3.67 (m 2H), 3.38 (m 5H), 2.6 -
3.0 (m 3H), 2.43 (m 1H), 2.20 (m 20 1H), 1.99 (m

W@k)o4/043988 - 1.9 (m 4H), 1.35 - 1.5 (m 7H). MXT/ES003/035543

464 [MrH]. Exanple 6 MH O F3CNHNO ,, v OH H M
25 9 To a mxture of acid 7 (0.120 g, 0.256 mmol),

cég%;d Ql?e %Eg%i)wds rzblaggg%cfe)r }ﬁ%\@cﬁ?ﬁ’gg oBAHES d?o(h(d\%% §o%was re-

gas rel ease
s@ﬁ&ﬁeﬂciﬁ 05BCRQTMIS2B08HAS 564 (SKepSathind-NerepasbL0e 00881,

USRI D B DA Ll e

pcf@% i'h)(too gatﬁ'ﬁteﬂ%o u’tlBﬁ ‘BP@?Hbdfg%n& Q%:r%@ted Wgﬂl"l szﬁ(gﬂg lt "}heacg}gamc layer

wah @epmaqum msh@smt}pbmnee driedhwith sahydren e 2,801, donognteked by

. |
o s en R TR b oz 80 Sice Aelnily o igion

clMBSSER 0- Q@%ME@H@ 1P¥ith 0otk N}EX)@-PQ&&H%’ ﬁfgom[iohund 9asa
urified I ash ¢ rorratraphy on silica’ge a
»)

watteenleho. 09§|g)t I IBANMR (DN AMEZHACL 22 (8j tHY), G798 1H), 7.44

(03w 1 PR 2P SRR By W 358 8l 34

6H) ’12990((&1 11:1702 757(rﬂ41H)( d. 601m—1ﬁ)52 erx(m 11@) 2&5%1% QH) 221(9 ) @,

84z<ngdH(>1 177 g 31001 48 (7 ey 07 6 @,@a i), MS4B9): 522
2.25 (m 2H), 2.20 (m 3H), 1.84 (m 1H),
o 7£ (m 3H), 1.41 (m 7H), 1.07 (d, J = 6.6 Hz, 3H).
VB (ES): 522 [M+H . Example 7 15 Me. O F3C = N HN O
HHHN 10

~ Example 7
Me
FsC - lE—I /\//\E;
HN
10

To a mixture of acid 7 (0.075 g, 0.16 mmol), DMF (2 drops) in CH,Cl,
(2 mL) was added (COCI), (0.8 mL, 2 M/CH,Cl,, 1.6 mmol). When the gas release
ceased, the mixture was placed under high vacuum to obtain a solid. To this solid was
added CHCl, (2 mL), (S)(+) 2-(aminomethyl)-pyrrolidine (0.20 mL, 1.87 mmol) and
NEt; (0.170 mL, 1.2 mmol). The mixture was stirred for 1 h at r.t., poured into sat.
NaHCOs and extracted with EtOAc. The organic layer was separated, washed with
brine, dried with anhydrous Na;SO,, concentrated by rotary evaporation and purified by
flash chromatography on silica gel with a gradient elution of 20-40% MeOH/CH,Cl, in
0 —10% NH4OH to yield compound 10 as a yellowish solid (0.053 g). 'H NMR §
(DMSO, 400 MHz), 11.21 (s, 1H), 7.78 (s, 1H), 7.58 (m, 1H), 7.44 (d, T = 8.5 Hz, 1H),
7.28 (d, J = 8.5 Hz, 1H), 3.67 (m, 2H), 3.1 - 3.5 (m, 8H), 2.75 — 2.9 (m, 4H), 2.6 (m,
1H), 2.38 (m, 1H), 2.22 (m, 2H), 2.01 (m, 2H), 1.6 — 1.9 (m, 8H), 1.4 (m, 7H), 1.47 (m,
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To a m xture of acid 7 (0.075 g, 0.16 mmol ), DWF (2
drops) in CH2ZA 2 (2 nL) was added (COCl)2 (0.8 nL, 2
wOL@HAL2s 1.6 mmol ). Wien the gas rel ease 20PCHES®O3/035543
the m xture was placed under high vacuumto obtain a
solid. To this solid was added CH2C 2 (2 nL), (S)(+)

(€% "1 yrrolidine (0.20 nL, 1.87 nmmol) and
1%7&@@(@.9?36‘%@*?:2 nmol ). The m xture was stirred for
1 hat r.t., poured into sat. NaHCO3 and extracted
with Et OAc. The organic |ayer was separated, washed
with brine, dried with dniaaless Na2SO4, concentrat ed
by rotary evaporation and purified by 25 flash
chromat ography on silica gel with a gradient elution

of 20-40% McOH CH2C12 in Qe 10% NH4 yi el d
conpound 10 as geyellow sh sdlid (0.053 d). 1H NWR 6
(DVBO, 400 MHz),> 1 TN 1H), 7.58 (m
1H), 7.44 (d, J = & ) 2% J = 8.5 Hz,
1H), 3.67 (m 2H), 3.1 N3 5 m 8HM=R.75 - 2.9 (m

4H), 2.6 (m | H, 2.38 (m 1H), 2.22 (m 2H), 2.01
(m 2H), 1.6 -1.9 (m 8H), 214 (m 7H), 1.47 (m 44

[ B g S ESS R (hihniRORE @ 30 45

mitiok}t i fa@hpdro@pyaidind (19 n89)5w4k hedtedGo M0 inandalBOdsdel for 2 h. It
0.42 nL, 4.5 pmol) in anhydrous pyridine (14 nL) was
WieeRodd! to 6t poeed e sawated NaFisQesolilim andipxtrpeted wits EtOAc.

ed,,| Sat L a |
TSIBAR et ok RS20 R g0l 0.
cone@reraddde; rovarg breapowdtion ahd ipnefiediby Bakhvdhidmatoyplipos silica gel

2SM4,. .concen evapor ation and o
Wﬁﬁ?ig_r qdigpt Bﬁ‘“m} 8@ %-%bﬁe?lxﬁméﬁﬁéﬁw EERk: reespendingnitlezas a
y&mlrb@%hega,ﬁdgd).u@@gp of 5-30% MeOH CH2C12 to yield the

corresponding nitrile as a yellow sh solid (0.400 g).

The abovells above pitikgsvisdwmeted witht BusBoN SNG4 (o, Z4 minpl) in

7 ' .15 tol yene at Ccin seal
tofiede LT ol D203 Seitef Resbed g afisothe schadlefiutiho n,
rehdiidn| Bi@ Gédcfibn ity Wad D100 k & Jadi@ified tvith @8 Etiifih 8fher and

with IMHO in ether and purified by flash

PueHied bitibagh elrinatngrahyionsiligel elivith agrashiend iebion of 30469
MEDLAL BT A NERLR (RSB Bathon 0196 )
"H NMR § (DMSO, 400 MHz), 11.26 (s, 1H), 7.79 (s, 1H), 7.44 (d, ] = 8.5 Hz, 1H),
730 (d, J = 8.5 Hz, 1H), 3.37 (m, 3H), 3.14 (m, 4H), 3.14 (m, 1H), 2.77 (m, 1H); 2.64
(m, 3H), 2.43 (m, 2H), 2.25 (m, 3H), 2.01 (m, 2H), 1.91 (m, 1H), 1.76 (m, 2H), 1.55
(m, 1H), 1.35 — 1.5 (m, 4H). MS (ES): 489 [M-+H].

Example 9

M )
F3C ~

N

12

Compound 12 was prepared following the procedures detailed in
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1H NVR 6 (DVBO, 400 MHz), 11.26 (s, 1H), 7.79 (s, 1H),

7.44 (d, J = 8.5 Hz, 1H, 20 7.30 (d, J = 8.5 Hz, 1H),
w@2®4/04398 3H), 3.14 (m 4H), 3.14 (m 1H), 2. 70CY/D$2003/035543

1H; 2.64 (m 3H), 2.43 (in, 2H), 2.25 (m 3H), 2.01

(m 2H), 1.92 (m 1H), 1.76 (m 2H), 1.55 (m 1H),

1.35 -, 1.5,. . _ M5 S) : Mt |
EuriintetpRithlhe & Chion R D et B 4 AR G RS
est@ e yRibLckehe RBARR i @éid ﬁféﬂ@ﬂ eger. '8 NMR/@(&Q?MSM&%@ (bs,

PCT/ US2003/ 035543 Exanp substitu

1), (23860} 96 {het A S ol (B b St d FacT 28 (dd, T =

R I e L I e

5 5. mrmz, 1]11@ 24@4 (D12 (d,. J2814 stmm 20658, 3=l 5.73% 181)52.40 (dd,

775 73 Dbt TR 0D GrvgpT, G5 00 38l S4r1 B9 (ra3HL0.39
d, 2.81 (d, J

(¥ 5.6 57, 3, 33553 On . Wib g8, 363 (O ED) ) 281 L9

=15.7, 9.8 Hz, 1H), 205190(m 5H) 1.80-1.65 (m

3H), 154139(m 3H), é J = 6.6 Hz, 3H),

1.38-1.22 (m 5H). MS (E 5‘*“"2 M+H] . Exanple 10 MeH

O FBC'"XNNNH 10HH1 Con'pound S

synt hesi zed in F’S steps accoml-l ng to the fjoll ow ng

schenme. Schene %€ ZoN . 0 LiCH 2.
NaN3, acetone/ H20 e Tl MOH, HBHoRH 3.
N
10 benzene, reflux N I\/la\H H
13
Compound 13 was synthesized in 5 steps according to the following
scheme.
Scheme 4
1. (COCl),, DCM, r.t.
o LiOH 0 2. NaNsg, gcetone/HzO 0
= THF, MeOH, H,0 &~ 3. benzene, reflux =
COzMe 856 . COM 4 MeOH, reflux NHCO Me
l NalOy, 0sO,
MeOH/H,0
FsC =N -~

\@m NHCOMe NaBH(OAck O ™ npco,Me

N

H H
LiOH
l dioxane/H,O
Me,
FsC = /\/Q
N
15 H
13 ,
Step 1. A mixture of 4-allyl-tetrahydropyran carboxylic acid methyl ester (15.7

g, 92.4 mmol) and LiOH-H,0 (29 g, 688 mmol) in THF (110 mL), MeOH (110 mL)
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85'C 4. MeOH, reflux NatO4, GsO4 MeOH/H20 \ Me F3CH
N/10 4 O8\0 NHCO2Me NaBH(OAc) 3 NHCO2Me 1 H H

wa p@o4sxdsoxane/ H20 MeH "~ /1v0 F3C 1cN NH2  1BCHUB202B035543
Step I. A mxture of 4-allyl-tetrahydropyran
carboxylic acid nethyl ester (15.7 g, 92.4 nmmol) and

e Ao R TR St LRabaar s eshienh b &ptpg o re,

it Why eBStdOATEBOAT, $hsked WitdwakR| eded®aE ehh VISR, and
Upon cooling to r.t. it was extracted with EtOAc,

copegstatediytTRtamae @POTaON &l yild the SPHASARPRAIBE serbexMicaasl as 2

so?ﬁt !)?%f by rotary evaporation to yield the

rres g carboxylic acid as a white solid (12.82
St 731)5245 St efb le)iﬁﬁrea)fﬂhe(ihme a6ild (u:hez gbwe naeo1y IQMF (8 drdps) in
Cldo (00t 7 10dsd (CRED: 1734 - ERdEn SH-050 T B HitowgD. When

I t
A b L S R b
ac{d chldihd: (m_liﬁmﬁrqf dajcaxtemm) waRsddedde NaNg (MaRB g AB5 #ol,gn 300
.75 o, i f t '

ol Stegt 0 o530 in AT stk 2 st by vt g g povred imto

ick-Mafer 104 EGecwAteih &R, §XE bashRda rtvxnls 8EN8Lted, WRhed with brine,
organi ¢ | ayer was separated, washed with brine, dried

drmal@veamﬂydma NapE2:504! candertiatrddtiotre avapyrationaflye obtained

AEGR BisnBn T T B i itne iRy SFictiin s 2 Bl dhefiine

bARAEE MRIe réﬁm dogfihted fa)@ aﬁdm@m@ thidrat amgdhh@he A0 nibré g@xi was

which time no nore
released. Benzene was distille off and 120 mL of MeOH was added to the mixture.

The mixture was heated at refluxing for 36 h, cooled to r.t. and was directly
chromatographed using 40% EtOAc/hexanes as eluent. The carbamate product was
obtained as a white solid (14.15 g).

Step 3. The obtained carbamate (0.498 g, 2.5 mmol) was stirred with NalOy4
(1.18 g, 5.5 mmol) and OsO4 (30 mg) in MeOH (5 mL) and H,O (5 mL) for 15 min.
The mixture was directly loaded onto a column for chromatography with a gradient
elution of 70 — 90% EtOAc/hexanes as the eluent to yield the aldehyde product as an oil
(0.48 g).

Step 4. The above aldehyde (0.38 g, 1.9 mmol) was stirred with amine 4 (0.587
g, 1.9 mmol) and NaBH(OAc); (1.61 g, 7.6 mmol) in CICH,CH,Cl (15 mL) overnight.
The reaction mixture was poured into a dilute aqueous ammonia solution and extracted
with EtOAc. The organic layer was separated, washed with brine, dried with anhydrous
Na,SOy4, concentrated by rotary evaporation and purified by flash chromatography on
silica gel with a gradient elution of 20-40% MeOH/CH,Cl, with 0-10% NH,OH added
to yield the coupled product as a solid (0.618 g).

Step 5. A mixture of the obtained product (0.618 g, 1.25 mmol) and LiOH-H,O
(3.0 g, 71.5 mmol) in dioxane (20 mL) and water (10 mL) was heated to 120Cina

sealed vessel for 8 h. Upon cooling to r.t., it was poured into saturated NaHCO; and
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rel eased. Benzene was distilled off and 120 nL of MeCH
was added to the m xture. 15 The m xture was heated at

wo edouixiosgy for 36 h, cooled to r.t. and was di PE€DUK2003/035543
chr omat ogr aphed usi ng 40% Et QAc/ hexanes as el uent. The
carbamat e product was obtained as a white solid

e AT o LRGP AP AR B S i
aurydrdDs Ve, $ G4 cmy)entrateﬂ/tb@xbl(a@ xlaporation h:l?xq)lirﬁidm)y flaxh 15
mn. 20 The q]xtuevvas rectlyloa onto a col um

chrgpatography eBGHigpIsy! Witk A exadiend gludiam OB Pt s DHGHSC goh -
d
L SR Ao T4 CpBYRLts kBl Ra'sha AU s (es)
430 dMdhHlle (0.38 g, 1.9 nmol) was stirred with anine 4
(0.587 g, 1.9 mmol) and NaBH(OQAc)3 (1.61 g, 7.6 mmmol)
in CICH2CH2A (15 nl) over ni ght 25 The reaction
m xture was poured into tpgﬁ aqueous ammoni a
solution and extracted vv|t OAC The organic |ayer
was separated, washed with brl ne, dried with anhydrous
Na2S04, concentrated by rotary evapor |on and
purified by flash chronmat d_@ﬁ_,aphy on ca gel with a
gradi ent el utifef 0- 40%WeOS ith 0-10%
NHAOH added to y d prodscicRs a solid
(0.618 g). 30 Step N € of the obtained
product (0.618 g, 1.25HnmolH and LioHH#20 0 (3.0 g,
71.5 mmol ) in di oxane (20 rr1é1)4 and water (10 nL) was
heated to 120 Cin a sealed vessel for 8 h. Upon
cool i ng tBo pntixturé of aainie 18 (0.696 &,0.20 saidly AldNENIHICOBmL, 0.6
and, 47 2004/ 043958 /.1US2003/.03554 extract ed
R0 TR o3 RSSO B A BY LR B 096 L.

0340 bbindly hTEC. dsrﬂe? g0 hih it waB ByEEQ o %&é@ﬁ NASC6§ SR Eehd

by rotary evaporation and purl fied
emptsdmwbglﬁé}ﬁw e arpiriie laaygIeWaweparasedgwamed tithebrirte] diied with

B A TSRt i B b Sk 1
clﬂ&ﬁat[o@ﬂaﬂhy oliXidiaP kel with a Me@ientalatibh of 5-20% Me@?ﬁ@ﬁ% to {jield
compound 14 as a yellowish solid (0.077 g). 'H NMR & (DMSO, 400 MHz), 11.27 (s,
1H), 7.81 (s, 1H), 7.46 (d, ] = 8.5 Hz, 1H), 7.30 (d, J = 8.5 Hz, 1H), 3.5 - 4.1 (m, 10H),
2.95 (m, 2H), 2.83 (m, 1H), 2.80 (m, 1H), 2.69 (m, 1H), 2.35 (m, 2H), 2.00 (m, 5H),
1.73 (m, 3H), 1.40 (d, ] = 6.5 Hz, 3H). MS (ES): 568 [M+H].

Example 12

15
To a mixture of acid 7 (0.070 g, 0.15 mmol), DMF (2 drops) and DCM
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10 14 To a mxture of amne 13 (0.096 g, 0.22 mmol)

and NEt3 (0.084 nmL, 0.6 mmol) in CH2C12 (1.5 nlL) was
w@aeai43968 f | uor onet hanesul f onyl anhydri de (0. OBGT/IE2003/035543

0.40 mmol ) at O*C. After 20 mn, it was poured into

saturated NaHCC3 sol ution and extracted with Et OAc.

CpPuBETRRRE (O TR 0 e AT 1 2RI, beslg 5 Biears

ce@y@p@ﬂ@émme@rwamaﬂeﬂ it 6bthint of dotigh Tochis @mm wgg adquiy DM (2
ilica with a gradient elution of 5-
b O DRI A0 LGl ely b TR (0 Sael | B B wbitig was
S ey 0 e 6 0 s i

or§arﬁc l'diyer \&h@ sepﬁraﬁed— Wéstﬂed(vmh Hmr@;blr,led with Myﬂro@'})l a282)4
2.35 (m
°°21°@T§f a(fﬁl] bYGHSarY QY)an?ra?@n(aﬁfi psxrlgigg by ﬂ@ﬁh(c@rorgatag]@pgy pp silica gel

S STOBRRINS oy SR G, B

(DIWBO( 200VIBTx3) 1 1a3(sDON), 748 (WOID004A[A.I058.5 Hz, 1H), 7.28 (d, J =

SR & G %m”?@“@%&%as%@bﬁ%% 1f)

2. §@hﬁeﬁi)32\'ﬂ éﬁl q%n@gﬁmﬂ)oquw QH?I 0 c(nsi zﬁBomb g% 4H),

solid was a , g.
L.6%trh) 1End. STEM, @H),115297Lm 2ﬁ)11@17r16¢1 )J &ﬁeHzmﬂd)uMé (Wa¥ 534
I\i%jred at r.t. for 1 h, poured into saturated NaHCO3
nd"extracted with Et OAC. The 5 organic | ayer was
separ ated, washed with brine, dried w th anhydrous
Na2SO4, concentrated by rotary evaporation and
purified by flash chronmaE¥8PRBHA? on silica gel eluted
with 20 MOH/ DCMto yield 15 as a yellow sh solid
(0.080 g). 1H NVMR 6 (DM§Q 500 ‘©11.20 (s, 1H),
7.79 (s, 1Hr3 A |, INE ), 7.28 (d, J =

8.5 Hz, 1H), 3. 8H) /344 (m 2

H, 3.32 (m 2HYz"3N M’MK\(QH) 2.74

(m 1H), 2.42 (m 1H), m 2H),

1.86 (m 4H), 1.68 (m 1H) 1.52 (m 2H), 1.29 (m

2H), 1.27 (d, J = 8.5 Hz, 3H. M5 (ES): 534 [ MtH.

Exanpl e 13

16
A mixture of acid 7 (0.306 g, 0.66 mmol), 4-(2-aminoethyl)morpholine

(0.375 mL, 2.64 mmol), EDC.HC1 (0.381 g, 1.98 mmol), HOBt (0.267 g, 1.98 mmol),
NMP (0.44 mL, 4 mmol), DCM (5 mL) and DMF (5 mL) was stirred at r.t. for 3 h. The

mixture was poured into saturated NaHCO; and extracted with EtOAc. The organic
layer was separated, washed with brine, dried with anhydrous Na,SOa, concentrated by
rotary evaporation and purified by flash chromatography on silica gel with a gradient
elution of 10 - 20% MeOH/DCM containing 1 — 3% NH4OH to yield 16 as a white
solid (0.310 g). MS (ES): 577 [M+H].
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Fs H 15 16 A mixture of acid 7 (0.306 g, 0.66 nmol),
4- ( 2- am noet hyl ) norpholine (0.375 nL, 2.64 mmol),

wWEDG4M0i958 0. 381 g, 1.98 mmol ), HOBt (0.267 g, BRCPBS2003/035543

mmol ), NW (0.44 ni, 4 mmol), DCM (5 nL) and DMF (5
m.) was stirred at r.t. for 3 h. The 20 m xture was
poured into saturated Nallé:|CCB enlgt extracted with Et OAc.
The organic |layer was s 6%'?’3 ed, washed with brine,
dried w th anhydrous Na2SO4, concen 3

evaporationv\F d purified: ly flash w
silica gel e Xyadients e Nahaf™o

ed by rotary

MeOH DCM cont ai h NHa OH ¢ ieldﬂ as a
white solid (0.370 @ S): 57 MHN. 25 49 WO
2004/ 043958 PCT/ US2003/ 035543 Exanple 04 F3 H H 17

A m xture of acid 7 (0.102 g, 0.22 mmol),

2-am noethyl -1 5 ethylpyrrolidine (0.128 g, 1 mol),
EDC. HCl (0.127 g, 0.66 nmol ;17 HOBt (0.089 g, 0.66
mol ), NWP (0.22 m, 2 mmol ), DCM (1.5 nL) and DW

(1.5 m) Mmasixairé bf &6d 770.102 &, 0.3Dmnb1f) 2-abi@osthydt ur e was
oured into saturated Na and extracted with

ettrylppolidiie(Gok 4o i cmma e FDRACE@pAT 2 866 waisheOR (089 g,
o B B0l ey 200 3RETS S ER Rt

atehrfor@ho ghaphixtwwerwiOpsirkd tso gelratwdNWHCQF adli extfacted with
elution of 10 - 25% McOH/ DCM containing 1 - 3% NHACH
BfQfAG i Hieprgania laysr WA $e@2@id; aghsd oo th byyne, dripdupsh gnhydrous

AR i 0 s o
silich ge) with&. gradient elidjqn of3 06 50nMeDH)/DCM 86ntgimingl Hy- 3%3NPIOH
. 3.02 2.60_- 3 7
e 1755 pyietesohd 485 o 45 s oS, 360 pfird By 15K a0
, 2 _ 1 195y,
O L e A
3.60 Eml'%l)., 3P, (m, 1H)E3. 2 h(m 1 HY), 3020, (H), 2066G=—3.05nH3H),3H)3 (m,
15260, 185 2 A MR 15 3RS 1815 2.20 (m, 3HD), 2.10 (m, 1H), 2.00 (m,

2H), 1.79 — 1.95 (m, 4H), 1.5 — 1.7 (m, 6H), 1.40 (m, SH), 1.37 (d, T = 6.5 Hz, 3H),
1.06 (m, 1H), 1.04 (t, J = 7.5 Hz, 3H). MS (ES): 575 [M-+H].

Example 15

18
To a mixture of acid 7 (0.325 g, 0.7 mmol), DMF (2 drops) and DCM (8
mL) was added (COCl), (3.6 mL, 2 M in DCM, 7.2 mmol). When the gas release
ceased, the mixture was placed under high vacuum to obtain a solid. To this solid was
added DCM (8 mL), MeONH,.HC1 (0.800 g, 9.6 mmol) and TEA (0.60 mL, 4.3
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F3 H 20 18 To a mxture of acid 7 (0.325 g, 0.7
mol ), DMF (2 drops) and DCM (8 nL) was added (COC )2

W@ 2008/094958 2 Min DCM 7.2 mmol ). Wen the gas PEI/E5263/035543

ceased, the m xture was placed under high vacuumto
obtain a solid. To this solid vvas added DCM (8 niL),

=g hdderosis S etrcsaoaPbbboRited il jtudieg Thdior e

ext@sted Wit B A Thelorgdie laizeﬂkvampﬁlatédl Whehed it BiRIdried with
NaHCC3 and extracted with Et OAc. The organic |ayer

anfyxdrog s Dlar 3P GONGRAE B bF LAy RPRIatien ansdpugified by flash

Ny DI S DA Al AR B RS
mededtvgth O\A—Eb‘z/)(al\lﬁﬁ@ﬂl te vytelcelmas mﬂoﬁfw}ﬁ@ sohdw./ﬁzﬁ/gmﬁ_@h/lﬁs
m xed_ Wt - CHto y|

an off-white
(LRGPP MERR) g} 1-2G (5, H@fh 1g. 15((@@ 75”868 M) 743 d. 7 §-3 Hz, 1H),

7%{3d J%@%Z{z& 3]’5{),\] . 213 £83 @"5&{% A %ﬁ?ﬁ(% 23 3(% iH?"ZZ 89

(n8HH), 373%m( fﬁ) 260, (HB 1213 ZM) (i H)ED, 2.2869m, CHY), 1187 - 22. (A5 3H),

141 Bs, 2 S 3%1'5”,)1 %%8@)?%3%@031% 535, 23)?3) gh_ﬁ%m,lﬁj)sMS

(gggq +ﬁ]938(d3 6.5 Hz, 3H), 1.19 (m 1H
494 [M+H. Exanple 16 F3 ki N OH 19 15

Toamxture of acid 7 (0.060 g, 0.13 nmol), DW (1
drop) and DCM (2 ni) was addeizl1 )2 (0.6 nL, 2 Min
DCM 1.2 innol). Wen th@ %’EB ease ceased, the

m xture was placed under high vacuum btain a
solid. To thISF olid was aEHded DCM {2 nL), NH2CH2CN
(0.200 g, > and . 07 mol ).
After stirrlng at t he~4, xt ure was pour ed

i nto saturated NaHCO3 E extract ety w@Ny Et CAc. The
organi c |l ayer was separated, washed with brine, dried

wi th anhydrous Na2SO4, concentrated by rotary
evaporation and purified by flash chromatography on
silica gel eluted with a grgdient elution of 20 - 40%
MeOH DCM mixed with O - 8% NHAOH to yield 19 as a

whi t e sol Taa @ix@28ofgcid 7 6.060R, 9. 2DWBO]), DMF (1 drop) and DCM (2

mL) was added (COCI); (0.6 mL, 2 M in DCM, 1.2 mmol). When the gas release
ceased, the mixture was placed under high vacuum to obtain a solid. To this solid was
added DCM (2 mL), NH,CH,CN (0.200 g, 3.6 mmol) and TEA (0.15 mL, 1.07 mmol).
After stirring at r.t. for 1 h, the mixture was poured into saturated NaHCO; and
extracted with EtOAc. The organic layer was separated, washed with brine, dried with
anhydrous Na,SOj, concentrated by rotary evaporation and purified by flash
chromatography on silica gel eluted with a gradient elution of 20 - 40% MeOH/DCM
mixed with 0 — 8% NH,OH to yield 19 as a white solid (0.028 g). 'H NMR § (DMSO,
500 MHz): 11.20 (s, 1H), 8.50 (s, 1H), 7.78 (s, 1H), 7.43 (d, J = 8.5 Hz, 1H), 7.28 (d, J
= 8.5 Hz, 1H), 4.15 (d, J = 5.5 Hz, 2H), 3.69 (m, 2H), 3.33 (s, 3H), 3.23 (m, 1H), 2.88
(m, 1H), 2.75 (m, 1H), 2.60 (m, 1H), 2.40 (m, 1H), 2.22 (m, 2H), 2.00 (m, 2H), 1.6 —
1.95 (m, 4H), 1.50 (m, 2H), 1.39 (m, 2H), 1.37 (d, J = 6.5 Hz, 3H), 1.28 (m, 1H). MS
(ES): 503 [M-+HI]. |
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500 MHz): 11.20 (s, 1H), 8.50 (s, 1H), 7.78 (s, 1H),
7.43 (d, J = 8.5 Hz, 1H), 7.28 (d, J 25 = 8.5 Hz, 1H),

Wa 20300958 ) = 5.5 Hz, 2H), 3.69 (m 211), 3.33PCEHUSBBYN35543

3.23 (m 1H), 2.88 (m 1H), 2.75 (m 1H), 2.60 (m
1H, 2.40 (m 1H, 2.22 (m 2H), 2.00 (m 2H), 1.6 -
1.95(m 4H, 1.50 (m 2H), 1.39 (m 2H), 1.37 (d, J =
6.5 Hz, 3H), 1.28 (m 1H). M5 (ES): 503 [MtH . 51 WO
2004/ 043958 PCT/ US2003/ OBshrhple Exanple 17 F3 H1 O N
OH NNHH-X 20 5 A mxture of acid 7 (0.102 g, 0.22
mmol ), 2-am nonet hyl - 2- pr-onol g, 0.88 innol,
prepared accog ) : X L. S.; Khodr,
H; Jin, Y.; ' T . H 98)1I\/Ed Chem
41: 3347-3359), < mﬂ HOBt
(0.089 g, 0.66 mml) : : ), DCM (2
m.) and DMF (2 nlL) was stirred at r.t. overnight. The
m xture was poured into saturated NaHCO3 10 and
extracted with Et OAc. The organic | ayer was separat ed,
washed with brine, dried w20h anhydrous Na2SO4,

CPach " chiaarigPamiy 7 (i 1EP 8 €2 St it hotdiT ropanol
(cedastd, ‘OVBSQEm%@ prepfhsd IVBEIHRGY R >B=—‘dDel¥l4_otrJﬁ E Si K@ofaﬂ\w% Y

to yield 20 as a white solid (0.085 g). ”

8- Q;@{)derwﬂ-ﬁfjéi) J1Megd oClem. 41: 3|%)47 3‘359)9EP§?-H£1H) 1277g,51466

ol e, s ooy s o2 gt g

(ZinEﬁw(aﬁn;tlriéd) at r3 ob%n{lght I henﬁxtﬂrd‘l&’las OHI‘Bd info %réﬂéﬂ NEHCO;
(m 1H), 2.40 m 1H), &1
arg_ﬁxtragte@@vr(l}ﬁtO Theprggu hyers;pq}s separaigd. Wfftshgd.umt bripg, dried

W el Ry b “é%g%%aéﬁfé% Hel] g e 1,

c}ﬁ‘symtth’g&iphy dnisﬂlca\gel witle p gradiemt alutrbmbﬂi@ 0% MEOHDCH Aiked
dro an nL) was added
Wg[h:&l y(g/o &@Qﬂto 326]@&0@59@%11 ezsghd (0.085 ;(g) 4 o (DMSO, 500

MHz): 11.20 (s, 1 H), 7.79 (s, 1 H), 7.54 (m, 1 H), 7.44 (d, T = 8.5 Hz, 1H), 7.28 (d, ] =
8.5 Hz, 1H), 4.51 (s, 1H), 3.68 (m, 2H), 3.38 (m, 2H), 3.26 (m, 1H), 3.13 (d, J = 6.0 Hz
1H), 2.90 (m, 1H), 2.75 (m, 1H), 2.60 (m, 1H), 2.40 (m, 1H), 2.28 (m, 2H), 2.00 (m,
2H), 1.80 (m, 5H), 1.45 (m, 4H), 1.40 (d, J = 6.5 Hz, 3H), 1.29 (m, 1H), 1.09 (s, 6H).
MS (ES): 536 [M-+H].

>

Example 18

21
Synthesized in two steps: To a mixture of acid 7 (1.00 g, 2.2 mmol),
DMEF (3 drops) and DCM (20 mL) was added (COCI); (10 mL, 2 M in DCM, 20
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52 WD 2004/ 043958 PCT/ US2003/ 035543 mmol ). Wen the
gas rel ease ceased, the m xture was placed under a
WO oa0a0y3988/apor at or  fol |l owed by a hi gh vacuum PCrpsS1003/035543
obtain the corresponding acyl chloride as a solid.
The acyl chloride (dissolved in 10 nL of DCM and 5 nL

| . i i NH2
o185 S b GV R ST
fczilbi\éwed gt adtigh VﬁC.u_llﬁ]muIIErﬂp dﬂ: ,obpﬁnﬁ ﬂlectoi'reipbn&ﬁhltglal‘c?lt tbriRHEGF0lid.
n tract th. : organi c | ayer was
TR ST S0 06 (isshbied i | A oo Mo idomgy i hypés sisd to a flask
; t ' i

S T —
stigtedrat at gontihgpurel it piratd NaHC WM i BOMIBIOAc, The

it.h.0 - 10% N t ield.the . . di
ORI SEHeR S aSRPh o shegiy ik G5 A B OrAe NS
°°?‘3?‘§?“§‘3?%3?r?fvﬁ’%ﬁ%faaﬁg PLIRBPRS Shal G bl bn silics el

elpetvith agpdicot elaidome 20 AN MeQHDE Murisedlivita©t-+ 0% NH,OH to

A PO Ak AT R L 5L e
to yield PHe &ova aptdd QW3SIE, 607 innb ) vA33tifd wityBER).01 mL,
H H~ ~CF3 nt hesi zed

549 [ MrH] . 15 Exanple 19 F3 F 22 .
0.14 mmje)) aadPEA (& 039 ®ily 02 Sormphédn DN { hwdi)dfore 1 G oBhdwpixture
: . o
VRIS o RO TRt §uh uod it PRy cyion of2 - 40%
MeOHRCM. migedwwith P -6 NBLUH b0/isid)21we s ysllbwisBdokd (0,022 g).
M%g@&lj%é@i E’I“Léihe m xture was poured into saturated
i racted with Et OAc. The organic |ayer
was separated, washed with brine, dried wi th anhydrous
Na2SO4, concentrated by rotary evaporation and
purified by flash chromeExgmpletl on silica gel with a

gradient 25 elution of 10 - 20% McQH/ DCM m xed with 1-
2% NH4AOH to yield the scglrre_spond' ngQxrifl uoromnet hyl

acet am de d=Ca_ye€l | owi _s&: il (OL510 g). The above
5 7o)

am de (0.300 ¢ uxed with LAH (0.050
g, 1.3 mmol) NN N his tine
HPLC- MB i ndi cated hal f cbhpl etion 53

2004/ 043958 PCT/ US2003/ 035543

O 3

22

Synthesized in two steps: A mixture of the intermediate aminoethyl
amide of Example 18 (0.67 g, 1.65 mmol), trifluoroacetic anhydride (0.292 mL, 2.1
mmol), TEA (0.42 mL, 3 mmol) and DCM (10 mL) was stirred at r.t. for 10 min. The
mixture was poured into saturated NaHCO3 and extracted with EtOAc. The organic
layer was separated, washed with brine, dried with anhydrous Na,SOy, concentrated by
rotary evaporation and purified by flash chromatography on silica gel with a gradient
elution of 10 - 20% MeOH/DCM mixed with 1 — 2% NH,OH to yield the
corresponding trifluoromethyl acetamide as a yellowish solid (0.510 gj.

The above amide (0.300 g, 0.5 mmol) was refluxed with LAH (0.050 g,
1.3 mmol) in THF (5 mL) for 1 h. At this time HPLC-MS indicated half completion of
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the reaction. A second portion of LAH (0.050 g, 1.3

mol ) was added. After refluxing for another 1 h, no
wWOorRe0ea/0p988)r ess was observed. The m xture was pRCF/E82003/035543

into dilute ammoni um hydroxi de and extracted with

Et OAc. The organic | ayer was separated, washed with

g srliop o aporreais Ao ekt A LER MRS ¥ g tuving

fof@hotMértin, Qlogﬁcﬁé gp@d’gfreﬁ kakdls i0B8er@dd. 2fhe mA@ e MaOPbieMlinto dilute
m xed wt 'h 1- 10% NHACH af f or ded no separation. Finally

arBpREpEY h}@lﬁomﬁsmﬁkﬁ?ﬁﬁéﬁé@ wihEtoep dbgtorgeaiHpy e was spparigd,

e U AR s o
Fladh dheorhato gﬂpﬁ)ﬁen gl,hcﬁ) gﬁ WitiDA Fradieft élatiydo020B- 409 MICORD TV

DC. HC1 (0. 115 gi 0.6 nmol)
mﬁ@m@olg 0éQ%gNHeP% aﬁﬁ@fﬁe)i nowssaarafe@ oA bLseparaﬁ%wys aghigyed
oy A R VR RS LHR0 080 el b QTS

extracted with Et OAc. The organic Iayer was separ at ed,
washed with brine, dri ed%vm th hydr ous Na2S04,
concentrated by rotary |on and purified by

fl ash chromat ography on si I [ ca gel La gr adi ent
el ution of 20 - 40%l\/bC]-VDQmeed thO- 10% NHACOH

to yield 23 a3 m . . 1H NW\R 6
(s , 20 7.47
. rz, IH) ™28 (d, J =

(DVBO, 500 MHz):
'8 Hz, 1), 3.58 - 3.85

(s, br, 1H), 7.43

8.5 Hz, 1H), 3.89 (t

(m 6H), 3.48 (m 2H), 3.30,4m 1H), 3.05 (m 1H),

274(m1H) 2.62 (m 1H), 2.51 (m 1H), 2.35 (m
2. 09A(nm<tt12¢-l))f anzin® 03 (@;{)9025)0 2 innddl), (tetrahz&i)o -3-fur8® acid

(o%)'lg(glp?%wpé Ep/é x%’(ég{o”hgﬁ% 6[%%{) ﬁg)@t QLO@& 0.6%imc ) TEA

(020040 439aB1>OUNITR A 20S PB (1 1AMk 8tigdd &i3.tHhydNGeht. The

mixture was poured into saturated NaHCO; and extracted with EtOAc. The organic

layer was separated, washed with brine, dried with anhydrous Na,SO4, concentrated by
rotary evaporation and purified by flash chromatography on silica gel with a gradient
elution of 20 - 40% MeOH/DCM mixed with 0 — 10% NH4OH to yield 23 as a
yellowish solid (0.069 g). 'H NMR & (DMSO, 500 MHz): 11.20 (s, 1H), 7.78 (s, 1H),
7.47 (s, br, 1H), 7.43 (d, J = 8.5 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 3.89 (t, ] = 7.8 Hz,
1H), 3.58 - 3.85 (m, 6H), 3.48 (m, 2H), 3.30 (m, 1H), 3.05 (m, 1H), 2.74 (m, 1H), 2.62
(m, 1H), 2.51 (m, 1H), 2.35 (m, 1H), 2.09 (m, 2H), 2.00 (m, 2H), 1.92 (m, 2H), 1.84
(m, 1H), 1.4 —1.55 (m, 3H), 1.37 (d, T = 6.5 Hz, 3H), 1.30 (m, 1H). MS (ES): 534
[M+H].
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HO24 A mxture of amne 13 (0.065 g, 0.15 mmol),

nmet hanesul fonyl acetic 5 acid (0.061 g, 0.45 mol),
wWEDG4M6i958 0. 086 g, 0.45 mmol ), HOBt (0.061 g, PCEBS2003/035543

mmol ), NWP (0.165 ni, 1.5 mmol), DCM (1.5 nlL) and DWVF

(1.5 m) was stirred at r.t. for 24 h. The m xture

was poured into saturat and extracted with

Et OAc. The organic Iayer }_g%ar ated, washed with

brine, dried with anhydrous Na2SO4, qhcent r at ed by
rotary evaporatjon and puridi ed by f

chr omat ogr aphé RO 2 r adi ent
elution of 15 - @ @‘ mjxed ~ 2% NH4ACH

to yield 24 as a WHi t@y'sot o.oszgl NVR 6
(DMSO, 500 MHz): 11.19( 7.90°(s, 1H), 7.79

(s, 1H), 7.44 (d, J = 8.5 Hz, 1H), 7.28 (d, J = 8.5
Hz, 1H), 4.13 (s, 2H), 3.63 (m 2H), 3.54 (m 2H),
3.32 (m 2H), 3.11 (s, 3H), 92 (m 1H), 2.74 (m

IH), 2.60 (m 1H), 2.40 (m > 2.08 (m 2H), 1.92
(m 2H), AnS3tufenf didhe 13 (6965 g; 0. 15 mitikdyl), nietEheutfongHcetic

sty S, o5t EpC LS @59%@@)@6& 0 b s
m%o N oxg) Pds A DS nﬁﬁol&%@ﬂ/ﬁ %ﬁ&ﬂmi’ 05 mL) was stirred at

t'et rahydr ot hi opyr nyI ar boxyl | c aci'd
r.t{ Gor@40. giheOmizBre maw bourpd epasadrags] Nl Conambgxtraceh@/ithC)

0..076 0.56. 1), N
{850 Wntina 5B T o QR B s
N, Sédnkéfehta@l b roﬁar eV, oPth)htand-ﬁhﬁﬁ% By Bigh chrord¥dography on

2004/ 043958 P USZOOS 035543 was poured into
sikien gl atitb adiotluting ol 200eN oW/ PO @iged Witk 1 orgyadiEOH

oy a7 608 HASSBIT f@%&éﬂﬁi@%@?@@éﬁw%@ AFe Foen.

79@@3 @H‘) £ 7ed, by, H.ast, FRRELoHRPRY (@méglslmamu 13(s
a gradient elution of 20% MeOH DCM mi xed with
2H) 3%3MHA®H)¢335%/(@4 B1)28.334ma 20hi % Bl SobilH 2(98.(ov41g)2. 7$(m

11;}J*§B§Wm 1&%\?%(%%)% (m1%§}§ gcm ﬁ) 1%3 [Ig) 1}6‘99_(m
118) 5 517-‘12(m 2H), 1.20 6=, ZH, 1.38d, 3= 8 H{A3H3H).19 8n2BI) MS EY); 556

(m 4 2.90 (m 1 2.74 (m 1 2.58 (m
[Mﬂ;l 22-H)45(m (3H) I2_I)o9(m éH) ki

Example 22

25
A mixture of amine 13 (0.097 g, 0.224 mmol), 4,4-dioxo-
tetrahydrothiopyranyl carboxylic acid (0.040 g, 0.224 mmol, prepared as following),
EDC.HCI (0.107 g, 0.56 mmol), HOBt (0.076 g, 0.56 mmol), NMP (0.275 mL, 2.5
mmol), DCM (1.5 mL) and DMF (1.5 mL) was stirred at r.t. overnight. The mixture
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1.8 - 1.98 (m 4H), 1.65 (m 1H), 1.43 (in, 3H), 1.38
(d, J = 6.5 Hz, 3H), 1.28 (m 1H. M (ES): 596

WO hookfo43930 Pr eparati on of PCT/US2003/035543

4, 4- di oxo-tetrahydrot hi opyranyl carboxylic acid: A
m xture of 2,2-di rrethyl 1 3- di oxane-4, 6-di one (10 g,

|
By g AR08 ey ity 98, TR el e v
seperatad g}iaished'ﬁlth lmmednmhwnmaﬁhﬂhmnﬂ 8803 wbndratdd l:g/frotary
20% 1}123% ﬁ dded to the residual soli
URREBEY AT BHIRLAHER shomaearepyot WhcaasbPHge Sadient olution
ofeXiAg M@D@N{[ bnik&d ith @ g{*ﬁig%oﬁ k4 @gkﬂé & aaxgﬂl)f?dgocﬂ%s(o 074 ).

Na2SO4 and concentrat ed ary evaporati on
"FANMR & (DMS@éé)lOrMHZ)ﬁl 14:10i (@,xl(H)t EUB @nm)cn 1) QEQ)IH@FWM (d J=

3500l d i QoL s aiP D 63 e arD 448 oo e, 505 4m KD, 8614
(nl, YEB0D.98 (mOUER AT 11053 RSB FHESE NP (4008 Do 2.0 s, 6,

1.l - 3% (oo, r4dD, K65 (mt 1HY, dr432n, 5i), 1.3 @, Ti=6.6 e, SHY, 1pzm(rn@OlH)
rtbg %?%Lf d NaHCO3 and extracted with Et OAC.

MJ§rg ?1 %@T "was separated, washed with brine, dr| ed
with 25 ambygainso MR Hdo-teesan: ﬁl%gnﬁ%afb%&g{lé’ acu% A

evaporation and purified by prep.
mpgie 06 dSrdimsthybd 3t &psanieces- diﬁm@ (HheV@. 4 miniad) armyﬂi eulfone (8.19

s §9yito, KB Eh ) o e DERE 1B RN Ao iy wap gohped
ovmmghtTlThe seEtidndvab Gedéﬁea%éll 0d 2858F 2007 hiRaQl %%§%§added

xture was poured into dilute anmmoni um hydroxi de and

to g residralgolisl hhaettued miuregy asnflexqdsfpranailes 3 h, extracted with
1Pﬁ§]ﬂﬁﬂ?@l§ddn RS olﬁs Waa{@{, an‘?lréoggen\%afela ¥ h?é?%gwporanon to

concent r at evapor a

affohd mmieagsrdaqoh»;dmxn-tsmhydsotmepymnylrcaaoogyaaacﬁ&.t el ution
of 15 - 20% McOH/ DCM m xed with 1 - 3% NH4AOH af f or ded

conpound 26 as 5 a white solid (0.004 g). M5 (ES):
544 [ MtH] . Exanpl e 24 Fl?’xdiﬁplgzs

26

Synthesized in two steps: A mixture of amine 13 (0.100 g, 0.23 mmol),
CISO,CH,CO,Me (0.039 g, 0.3 mmol), pyrindine (0.49 mL, 0.6 mmol) and DCM (2
mL) was stirred at r.t. for 20 min. The mixture was poured into saturated NaHCO; and
extracted with EtOAc. The organic layer was separated, washed with brine, dried with
anhydrous Na,SO;, concentrated by rotary evaporation and purified by prep. HPLC to
yield the corresponding sulfonamide.

The above sulfonamide (0.020 g, 0.038 mmol) was reacted with LAH
(0.20 mL, 1 M in THF, 0.2 mmol) in THF (1 mL) at r.t. for 15 min. The reaction
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HOH aOl:: ~11 YI FHHO 27 10 A m xture of am ne

13 (0.239 g, 0.55 mml), C(Me)2(0OH) CF2CO2H (0.085 g,
w@2®3/0my88 , prepared according to Dol bier, Jr.PW¥/UR0N3/035543

Ccanpo, R (1995) J Oganic Chem 60:5378 and

Hal | i nan, Fried, J. (1984) Tetrahedron Lett.

H%ﬁg%%ﬁ%s’mu@%ﬁ%‘ Siptt i PR SR e
ofgdnidilyyenass séparai@t] vakhdd with bike, el withh@hvdestisNg,SJ,0
was poured into saturated NaHCCB and extracted w th

cqricepipatedrhuroiary SRRROTARMe rFIWMhE@M@E@@w omygipregelwiitha gradient
r ted b
e19f1bﬁ‘r8f1§je%(§}g | Ml ARl U, SuifiPs 9@ NGB Ranound 26 as
a efhito sali d . @dhy). S i)t 644 Pl t h a gradi ent el ution
of 15 - 20% McOHIDCM m xed with 0 - 2% NHACH to yield
27 as a white solid (0.098 g). 1H NWVR 6 (DVSO, 500

MHz): 11.19 (s, 1H), 7.7 . 7.44 (d, J = 8.5 20
Hz,)lH), 7.25(38(d,H?] = s.gxéﬁpl@ﬁ, 5. 59 §s, 1H), 3.63
(m 2H), 3.52 (m 2H), 3..25 (m 1H}
(

2.75 (m 1H),F3.61(m 1=.t124o 2.25 (m
2H), 1.94 (m °“3f : , I'FnIJIH),156
(m 2H), 1.42 ( J 3H), 1.19
(m 7H). MBS (ES): . 57 VO 260k 043958

PCT/ US2003/ 035543 Exanple 25 F3 LNr 0 I~ 1 H 28

Step 1. A mxture of amne 13 (0.654 g, 1.5 innol), 5
OHCCH2CH2CH2CO2Et (0.260 g, 2 mmol ), NaBH(OAc)3 (1.27
g, 6 nmol) and ClCH2CH2A (%0 rrL) was stirred at r.t.

overni ght. The m xture was Eoure into dilute HACH
and ext r abtBEF phapmedd (0242 gof éémzolb &(Me)x(@i{)CFzCOZH

(@@%@?ﬁcomeg@m ¢ C?EEbrdHfgttQ‘f)ollﬂEf ?PVWLE“O%EHHé&&QL{%995)J

evaporation an
Opgwiid Cheln 160:5¥78 ast HalﬂnramaE oA, Enh& Jo(11 o84} Feealgdlonddh a

o530 T B S BB P i e o
m@T4 R8n 19, ISFOMIB -mL) and DMF (3 mL) was stirred at r.t. for 24 h. The mixture
was poured into saturated NaHCO; and extracted with EtOAc. The organic layer was
separated, washed with brine, dried with anhydrous Na,SOs, concentrated by rotary
evaporation and purified by flash chromatography on silica gel with a gradient elution
of 15 - 20% MeOH/DCM mixed with 0 — 2% NH4OH to yield 27 as a white solid
(0.098 g). "H NMR & (DMSO, 500 MHz): 11.19 (s, 1H), 7.79 (m, 2H), 7.44 (d, T = 8.5
Hz, 1H), 7.28 (d, ] = 8.5 Hz, 1H), 5.59 (s, 1H), 3.63 (m, 2H), 3.52 (m, 2H), 3.25 (m,
1H), 2.93 (m, 1H), 2.75 (m, 1H), 2.61 (m, 1H), 2.40 (m, 3H), 2.25 (m, 2H), 1.94 (m,
3H), 1.81 (m, 1H), 1.66 (m, 1H), 1.56 (m, 2H), 1.42 (m, 2H), 1.38 (d, J = 6.5 Hz, 3H),
1.19 (m, 7H). MS (ES): 572 [M+H].

57



10

15

20

25

worneip43988 di oxane (4 L) and H20 (2 nl) at

The product obtai ned above (0.35 g, 0.63 nmol) was
hydrol yzed by treating with Li OH H20 (0.50 g, 12
r. t PCT/UB2008035543
h. The m xture was acidified with HOAc to slightly
acidic, and was concentrated to dryness. 15 The above
acid (- 0.1 mmol, contai ed | oifganic salt) was heated
with NaOAc (0.200 g) in m.) at 105*C for 20
mn. The reaction m xture vvas pour ed i sat ur at ed
NaHCO3 and extract ed vvlth EtBAc Mic | ayer was
separ at ed, wasHetT W e anhydr ous
Na2SO4, concentrat ¢ eva ipn and
purified by flash cF AphHy on ica gel with a
gradi ent elution 20 of 0% McOH/ DCM m xed with O
- 3% NH4OH to yield 28 as a white solid (0.040 g). 1H
NVR 6 (DVSO, 500 MHz): 11.19 (s, 1H), 7.78 (s, 1H),
7.43 (d, J = 8.5 Hz, | H), 44.28 (d, J = 8.5 Hz, 1H),
364(m2H) 3.45 (m 4H), 3.36 (m 1H), 2.92 (m

2. 755tgpnl. AHnixt@re@t afnine 1]3—{)0 652.238.5(mmobH) , 2. 26

ol e et o B oo

Cng—_rﬁ_b g g%ﬂﬁrrer@at\f\@ %Q%%IQ“'%‘%@ ?hlxture Was oured into dilute
U§20 3/ 035543 Exanpl e 26 I‘I)-I 29

NByOHrraed iextractehwithdit@Aepdhe Arganictlayes wes Sqmrated J.v@stl@i. 664

.. | . .
ordies TR a0 RN SR A B RRY g™ B Ried by
ﬂ%h cBrdndiv@Ehphyeditsitid el (Bth fhdiehiselfest &l 5t-0207/QMédeC}M

he m xture was cooled to r.t., basified w

mg@siu’flﬁt bd 4%NFaOH taryielé ﬁtq@éﬁewn@illgﬁnﬂ%%’lat%@mﬂe (0.35 g).
I
O oA ey TSl oRERRIAE e (VSO hY DI frorfiday

trefiap ovith LioH. HE(d (p60igf i 2ehniy) infdicsdne ¢4 hﬂl)fahd) garz@r(hynlo)rat r.t. for
- 0
E!El | Camgﬁlenjl OVES ggé(gﬁgr adlhg-llq(gAel UL %{‘,léilcg Ad %gq/q:fémentrated to
dlgg tdespondi ng fornyl pyrrole derivative (0.70 g). The

ove al dehyde was converted to nitrile by the
f ol | owi ngThe#oive acid (~0nl mmel allontalmzdamrgargc NHIZ@%S Hehted with

Ng8 %ﬂ 280 gf'm Am gZ)mE)ne% 1Mr &8 mln) Tﬁe reactlon rmxture was

poured into saturated NaHCOj3 and extracted with EtOAc. The organic layer was

separated, washed with brine, dried with anhydrous Na,;SO4, concentrated by rotary
evaporation and purified by flash chromatography on silica gel with a gradient elution
of 15 - 20% MeOH/DCM mixed with 0 — 3% NH,OH to yield 28 as a white solid
(0.040 g). 'H NMR & (DMSO, 500 MHz): 11.19 (s, 1H), 7.78 (s, 1H), 7.43 (d, T =8.5
Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 3.64 (m, 2H), 3.45 (m, 4H), 3.36 (m, 1H), 2.92 (m,
1H), 2.75 (m, 1H), 2.61 (m, 1H), 2.38 (m, SH), 2.26 (t, J = 8.0 Hz, 2H), 1.89 (m, 6H),
1.68 (m, 1H), 1.41 (m, 2H), 1.38 (d, = 6.5 Hz, 3H), 1.26 (m, 1H). MS (ES): 504
[M+H].
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added TEA (0.168 niL, 1.2 nmmol) and the al dehyde (0.470

g, 0.91 mmol). The m xture 15 was stirred at 0 C for
w@ooaiossosand at r.t. for 4 h. At this tinme, phedEUS®03/035543

anhydride (0.178 g, 1.2 nmmol) was added and the

m xture was heated to 90 C for 1 h, poured into

saturated NaHCO3 and ext ith Et OAc. The organic

| ayer was separat ed, E%&%Sg%%h brine, dried with

anhydrous Na2SO4, concentrated by rot vapor ati on

and purified by flash chr orrat-bgr aphy 1l1ica gel

with a gradient? G OH DCM ni xed

with 0 - 1% NHACH , ) as) a vy, owi sh solid

(0.167 g). 1H NWR 57( 300 MHz) 1.18 (s, 1H),

7.84 (s, 1H), 7.77 (s, 1H), 7.43 (d, J\¥w8.5 Hz, 1H),

7.28 (d, J = 8.5 Hz, 1H), 717(m 1H), 76.54 (m 1H),

3.7 (m 2H), 3.41 (m 2H), 308(m 1H), 2.73 (m

2H), 2.55 (m 2H), 2.38 (inpglH), 2.25 (m 2H), 1.85 -

2.1 (m 6H, 1.77 (m 2H), 154(m 1H), 1.36 (d, J =

6.5 Hz, 3%Inthckiz2d if two @bf)s: ABiXES) of anibe 51¢0.§mg1]1..52519m01),

Sk RATE N L TG
m@?)w%ﬂhéh%edlf% 10 690 8. The %&t%%ﬁswoo@d@@? N‘Q‘Qﬁh@fﬁh saturated

.38 nmol ), NaBH(OAc)3 (1.17 g, 1)
Naﬁaos @ad:em@qm with BiOdg. Wasorgaie laygr wes septaratqsl/ @fraﬁlitegihmth

o e W eSO el oY uBPion apd putiod by
fINATREEN b gﬂaph;bdsn §itica gulineith a\gratlieANdibrOseS] OI\JaZZ)SOMeOH/DCM
concentr at ed rotary evaporation and purl fi
mifedStitleh r&{aN&é%bwl@ﬁ thg qoresppdng formyl HY@?IQG]FEH%UVC (0.70
g)el ution of 15 - 20% McOHIDCM 10 m xed with 1 - 4%
NHACH to yield the correspondi ng reductive am nation

p roduct The &ble g)dehifdeeww c:mhuexttedibtmmﬂmldy thb duvléowitg Bdattion.

Irgh Bﬁlaﬂisﬁgalggo&%ﬁi &fﬁ%} 58 sk B and G mippe b °C was

adﬁeﬁtl'l}’fﬁ@ MBS mEOPQ%ﬂnblﬂtdﬂd el atieBy N A0 8. AXhMmBHT ’?ﬁ’e mixture

c. The organic layer was separat ed, 15 washed
v $th“rddrat ASC foir B echim ankl atnhirdolus ANEESDe, phtidieranhydrisis

Esma R Pl e v e RS b L, poured

into saturated NaHCOs and extracted with EtOAc. The organic layer was separated,

washed with brine, dried with anhydrous Na,SO., concentrated by rotary evaporation
and purified by flash chromatography on silica gel with a gradient elution of 10 - 20%
MeOH/DCM mixed with 0 — 1% NH,4OH to yield 29 as a yellowish solid (0.167 g). 'H
NMR & (DMSO, 500 MHz): 11.18 (s, 1H), 7.84 (s, 1H), 7.77 (s, 1H), 7.43 (d, J = 8.5
Hz, 1H), 7.28 (d, ] = 8.5 Hz, 1H), 7.17 (m, 1H), 6.54 (m, 1H), 3.71 (m, 2H), 3.41 (m,
2H), 3.08 (m, 1H), 2.73 (m, 2H), 2.55 (m, 2H), 2.38 (m, 1H), 2.25 (m, 2H), 1.85 2.1
(m, 6H), 1.77 (m, 2H), 1.54 (m, 1H), 1.36 (d, J = 6.5 Hz, 3H), 1.23 (m, 2H). MS (ES):
511 [M+H].
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The resulted de-Boc product (0.129 g, 0.27 nmol) was

refluxed wwth carbonyl diimdazole (0.087 g, 0.54
wornekp43988 DCM (8 L) for 1 h. The reaction mnm RECTUS2005635543

poured into saturated NaHCO3 and extracted with Et CAc.

The organic 20 | ayer was separated, washed with brine,

dried wth anhydrous Nagé@q,n Fgacentrat ed by rotary

evaporation and purifie EF ash chromat ography on

silica gel with a gradient, elution g - 20%

MeOH DCM i xed pwiht h 1- 2%NH4(]—|to yi 30 as a white

solid (0.123 gf . WO 2004/ 043958

PCT/ US2003/ 035543

NH~-MeOH F3C I N N NH A _sampl e of the

al cohol conmpound from Exanple 3 was converted to 5 the

correspondi ng al dehyde by oxidation with SC3Py and

DMSO. To the solution of this al dehyde (0.100 g, 0.2

nmmol) in MeOH (1 nL) at 0 Gyvas added gl yoxal (0.055

g, 0.95 mmol, 50%in water) followed by NH3 (0.50 ni,

mol , zSYMheﬁzwbm)lreemés AimEtire ofiesing| 13460 o1 A8 rrmol),

ﬁﬁcﬁ Rtz B RS P L AR
CICH@CHQCQB(M@n]L)ay@rstma asepavahizts. The mﬁaﬁneebvaeﬁpbhrdarmtﬁeﬁlute
dried wth anhydrous Na2SO4, concentrated by rotary

NILOIp arderteastedanidh BidAe-i Boe prpenic LyRT was srparabigs agehedorith

R 90, b 0 Sy s s

ﬂay]e Elrowiaterapdlyion s{lia@RIwigh 2 gtadiermwmﬁ@n (om/rsozomewﬂﬂyCM

g Ryl %‘9 S i ie16is 5irepbolhding b arptontprguet
(o(mgpr 370(m 2H), 3.32 (m 4H), 3.19 15 (m
1H), 288(s 1H), 2.72 (m | H, 2.57 (m_1H), 2.51
(m 1H), The3Boduet olitained abe (()fnll g204537 mnog) yas stmce)d with HC

82 40 b S ok ooy o

potedfiboalidt NHZON antlekfddted with EtOAc. The organic layer was separated,

washed with brine, dried with anhydrous Na,SO,, concentrated by rotary evaporation to

203 ~ - N C CHO

yield the de-protected product which was directed used for the next step.

The resulted de-Boc product (0.129 g, 0.27 mmol) was refluxed with
carbonyldiimidazole (0.087 g, 0.54 mmol) in DCM (8 mL) for 1 h. The reaction
mixture was poured into saturated NaHCO; and extracted with EtOAc. The organic
layer was separated, washed with brine, dried with anhydrous Na,SQy4, concentrated by
rotary evaporation and purified by flash chromatography on silica gel with a gradient
elution of 15 - 20% MeOH/DCM mixed with 1 — 2% NH4OH to yie’ld 30 as a white
solid (0.123 g). MS (ES): 505 [M+H].
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20 32 Synthesized in two steps: To a solution of

di azonet hyl phosphonate (0.180 g, 1.2 mmol, Seyferth,
w2004M980r, R S.; Hilbert, P. (1971) J. O gapCTUENe035543

36:1379) in THE (6 nmL) cooled to -78 C under a

nitrogen atnosphere was added 25 K& Bu (1.8 ni, 1.8

mol, 1.0 Min THF) dropw.se. T obt ai ned m xture was
stirred 61 WO 2004/ 0439%3%@“"7 %EZOOS/ 035543 for 10

mn. at the lowte @ture. An al dehyde (0.268 g, o
Foool  di ssol:*ved in TH same ongcused as fdi the
prépay 7of N co% C s add PV
deppd se. The m was e 30 H
at -78FC antd anot her 30 mn at r.t. The redttion
quenched with water, and the m xture was poured into
saturated 5 NaHCGO3 and extracted with Et OAc. The
organic layer was separated, washed with bgjne, dried

wi th anhydrous Na2SO4, concentrated by rotary
evapor at i HrsaEpte Qﬁthiﬁ 1119@1@91 I@ympﬁlllraisihomtﬂmmimlgwapmnverted to

d
5 Rt Beiine St MY ol AL SRS hEPRR R 10 B valitiom of
tthDdld@hy(i@ (@060 g)0.2 iﬁh@olpbmemcnahkym DPwaduded g@o%&l (0.055
was_heated with TNS in a sealed

g’\ﬂ %ﬂ' m§t°1=154)(% o Wéﬁer)théma%flﬂsv éO mmle)lmlmph 2eViviad1eOH). The
m@ltﬁl%%alsymllo%@ %jw ﬂzﬂ?cpr @ glé:}PEN HHY of %th %}Ie S‘P%\h{l%%}eavgas a&%{ed into

DCM m xed w't
wvth |s11tera$fﬂﬂ NaHC% afd 8xtepcted MEtH ) Ac. 4B@ drivittil layExaapdepadied,

N.O F3 N.HH H 33 Lith
10 weghed g aﬂ?%‘”ttga@mwaﬁa @4»?095%%%{] byetapyegoragon
arfl pugiedth sﬁ’Ethhﬁt&gQap@@ oMsﬁ@aLgEl Wﬁ}l ﬁ@d’c%ﬁﬂﬁ? of éS 20%

N-al |yl - but oxycar bonyl - anesulT onam
MQOHZDQH\ﬂmmh)l at% NH,QH adfiecsto yselil 3l iang yeBowish solidi(0.627 ¢). 'H

t | u f t t
NSRBI 0020 1) Gine 15, 3100 18, Bl Hebca. 1 -
8. acmelemdzs feyegs H&emﬁ% 9%t(b greHIRB 70(B, $119.03. 5001 4, 3.19
erature overnlg The reactlon was ‘tr ated
15 (nsai r 28865, 50 U BrcHL 854t $B),L5 ofm,alfD), 2.38 (m, 1H), 2.23 (m,
2H), 2.09 (m, 1H), 1.82 (m, 3H), 1.66 (m, 2H), 1.39 (m, 2H), 1.65 (d, J = 6.5 Hz, 3H),

1.19 (m, 1H). MS (ES): 487 [M+H].

Example 29

20
32

Synthesized in two steps: To a solution of diazomethylphosphonate
(0.180 g, 1.2 mmol, Seyferth, D.; Marmor, R. S.; Hilbert, P. (1971) J. Organic Chem.
36:1379) in THF (6 mL) cooled to —78 °C under a nitrogen atmosphere was added
25 KOtBu (1.8 mL, 1.8 mmol, 1.0 M in THF) dropwise. The obtained mixture was stirred
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extracted wth ethyl acetate, the organic |ayer was
washed with brine and dried, concentrated and

w@eosPides by flash chromat ography on silica gePCEUS1083035543

with 3% 25 MO/ DCMto yield 3 (Rl= Boc, R2 = allyl)
as a yellowsh oil (0.25 g). The resulting oil was

. ' £l ' b dA 0.5 t .
M e R Y oty Mg e
safeQhe(uSed ddfor the Fépadrationldflcompodal 3E,wa'h HidebtoAhe ﬁlS’ove\lmxture

15.6 Hz, 1%616(& J=15.6 Hz, 1H), 586%
digpwise( die nyxiure was gfirred fgr 3gmin 3§ —/8 % 2l qupthey Ozmz a4t

gt fiincteg Wil Sy Aod 4Enbid rstadllay Be e

NZHE60); amil eRttficted3vHIBE(Dr\c. Z’H)e or%ariﬁ@ ldy@r wad sepafht&l, HésheliH)'Hh
(m 2H), 2.30-2.48

bI%tj.q)g gnééj vgg.ﬁ ?a%#ydm}s N@S& c(ogcentlju;edé)ylro];aéy evggpratipn apd ]erplgﬁed by
ﬂésmchfﬂfﬂato gr%yl?;p%%sélﬁg% éégxegln'p Vé’lt% %rAa% &g%lui(‘lo? gff HE%?/ &%EB)H/DCM
to yNHﬂ thMIASmdpigalby‘necas rapehitecsod8 (¢.20@gY7g, 0.12 mmmol )
was treat li(lj it.h .
tetrakis (f g %aﬁsﬁi PRSI0 192 22 emathv(as heatsd gith TMSN; (1
m0) { £dalel vandt 14@-dirsriB¥ayDarkd wHS1E tixthte R84 Grdcbly Zodled
1.28 mol) in DCM at 35 C overnight, to yield 34 as a
ome picglu, eedgyith 15+ RAR Y20/ M, mopdyajh 5-§%0NHOH to yield

32}%3” ngpo %@%&;@mﬁm Be'(s. W 377 (m

3.69 (in, 2H), 3. 3.29 (d, , J= 10 Hz, 1H), 2.97
(d N 10 Hz, 1H), 2.66 (m 2H) 2.31-2.50 (m 3H),
1.95 (m 1H), 1.86 (d,,EsampleB0y 1H), 1.70-1.81 (m
7H), 1.49-1.59 (m 4H), 1.45 (d, J= 6.6 15 Hz; 3H).
ESI (M+) mz 526. Exarrple?gzNO FF N HHOH 35
20 The m xtureF# Exanpl e 28
(0.1 g, 0.22 mmuol) rochl oride (0.024
g, 0.33 mmol) and 1

33
Lithium diisopropylamide (1.1 mL,2.0 M, 2.2 mmol) was added to a

solution of THF (0.25 M solution) containing N-allyl-N-t-butoxycarbonyl-
methanesulfonamide (0.518 g, 2.2 mmol) at —78 °C. After stirring for 50 min. at —78
°C, the solution of the aldehyde intermediate from Example 28 in dry THF (0.470 g,
1.05 mmol) was added and the mixture was stirred at —78 °C to room temperature
overnight. The reaction was treated with saturated sodium bicarbonate solution and
extracted with ethyl acetate, the organic layer was washed with brine and dried,
concentrated and purified by flash chromatography on silica gel eluted with 3%
MeOH/DCM to yield 3 (R' = Boc, R = allyl) as a yellowish 0il (0.25 g). The resulting
oil was treated with trifloroacetic acid in DCM (0.5 M) to yield 33 as yellow film. 'H
NMR (400 MHz, CDC13) 6 7.93 (s, 1H), 7.84 (s, 1H), 7.33 (s, 1H), 6.71 (d, J=15.6
Hz, 1H), 6.16 (d, J=15.6 Hz, 1H), 5.86 (m, 1H), 5.30 (dd, /= 1.3, /= 3.8 Hz, 1H),
5.27(d, J=1.2Hz, 1H), 5.22 (dd, , J=1.1, 10.2 Hz, 1H), 4.38 (s, 1H), 3.91 (m, 2H),
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0.45 mmol) in MeOH (0.2 Msolution) stirred at room
tenperature for 5.5 h. The reaction was treated wth

W@ 20040839681 sodi um bi car bonat e sol uti on and extPEUSH03/035543
with ethyl acetate, the organic |ayer was washed wth
brine and dried, concentrated, 25 redissolved in DCM

s B, VAR B0 40P 0RO S5 PR T VLA O

m’ld IMR3 4003 (WHZ q\@melH 136((@ ,Jﬁ@l\ma 41@(43 m,
B US2003) 0(3554§ )1 & H) | @9 1%])58( o5,
14?9—4§9((m, 488, B40(dH = 6161}12 3’H)3635$I£MH]3:W 5ﬁ@-|z |—|) 7.23
(s, 1H), 3.64 (br, 2H), 3.43 (m 2H), 330(5 3H),
3.21 (d, J=10.0 Hz, 1H), 2.88 (d, J= 10.0 Hz, 1H),
2.72 (dd, J= 4 Hz, J= 13Ekimpltd1, 2.58 (m 1H), 2.49
(t, J=1.75 Hz, 1H) 239(m 1H, 2.26 (m 1H), 1.86
(m 1H, 1. 72 1 80 (m 3H),: %62 (t,
1.49 (td, J= 3. J=14
(d, J= 6.6 Hz 3.
Exanmpl e 33 N O F3 0
the sane way as in Exarrp|| e 29 Wltﬁ)\ h'\e] exception of
repl aci ng hydr oxyl am ne hydrochl origle % t h
nmet hoxyam ne hydrochl ori de. %H NVR (400 MHz, DMSO) 6
11.12 (s, | H, 7.77 (s, 1 o 7.42 (d, J= 8.3 Hz, 1H),
ZH;%B g565 s'iﬂaple o%c&%g&&hd 3]3:@63’%"@'12 hm'fal) w%s &éaté@wﬂh 15
tetzakls(h@l@myl@hosrm@e)-pﬂacmrn((@ 013 g, QOI@meli) anlil—l),?i danﬂbyl(bdrbltunc

ackd' @2 gﬁﬁ@n@l&nﬁ[&é@%&g i ovegnglg f()n}{laiég as3 s%]éd E(?‘r?% ). 'H

840@ Mﬁz(lobc@%)s Oﬂ%sr??H} ) (%nlﬂﬁbi)azs @ ﬁg Yl (d?zﬂ)c 15.6
H&H)H) 638 (JT’F 1515|)Hz EHD 4 @Hs) {Fih /e 08 21005, @(émp R8)34 3.29 (d,
P16 N, M Ra, o 52 1m), 2.66 (m, 28, 2.31-2.50 (m, 3H), 1.95 (m,
1H), 1.86 (d, , J=9.1 Hz 1H), 1.70-1.81 (m, 7H), 1.49-1.59 (m, 4H), 1.45 (d, J= 6.6
Hz, 3H). ESI (MH") m/z 526.

1.88 m 1H), 1.35
M) fn/z 464.
Synt hesi zed in

Example 32
T H 7
F3 TN
S [ | W
N
]
N TH OH
35

The mixture of aldehyde compound from Example 28 (0.1 g, 0.22
mmol), hydroxylamine hydrochloride (0.024 g, 0.33 mmol) and triethylamine (0.045 g,
0.45 mmol) in MeOH (0.2 M solution) stirred at room temperature for 5.5 h. The
reaction was treated with saturated sodium bicarbonate solution and extracted with
ethyl acetate, the organic layer was washed with brine and dried, concentrated,
redissolved in DCM, pale yellow solid came out, rinsed the solid with more DCM,

dried to yield 0.04 g 35 as pale yellow solid. "H NMR (400 MHz, DMSO) § 11.2 (s,
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The m xture of al dehyde internediate from Exanple 28
(0.10 g, 0.22 mmol), 2-am no-ethanet hi ol

whyanoedsori de (0.062 g, 0.54 mmol) and sodi unP@BUS2003/035543
met hoxi de (0.078 g, 1.4 mmol) in MeOH (0.2 M sol ution)
was stirred at room tenperature overnight. The

UGS R SR AR B R PR RIS PR TRE 725

(s, AHRr3.6daGr VISNed3 \iint RERI3. 30, 316)4 30 (30041043958 H), 2.88 (d, J =
PCT/ USZOOS/ 035543 dried, concentrated and purifi ed b

16.0 &an TEh 2o fiatddgf Z0H2oh= 63 Fize By @158yt 8 29 . /= 1.75 Hz,

G50, PG AT o ST S Y ng s,

2H),8A9@d, JHD.8, Hz 3. 3:014?];33 ZJ-H’:[]), 1383121 QH),,1J315=(§16J # 6—&H2,13-H) 1.27
(f%:éi) é@élvéﬁ%”k(wg '3.48 (s, 3H), 3.29 5 (d, J— 9. 5 Hz,
1H), 3.16 (d, J= 9.5 Hz, 1H), 2.95-2.98 (m 2H), 2.82
(m 1H), 2.67 (m 4H), 2.35-2.6 (br, 2H), 2.20 (m

2H), 2.09 (m 1H), 1.86 Expmpl)33 1.60-1.80 (m 2H),
12155(m 3H). ESI (MH}) mz 508. Exagple 35 NO F3

I I NNNH 10 HH N 38 Syﬂt esi zed ifh v steps: A

m xture of am de;C8 : ﬁ )/} and

(MeO) 2CHN( Me) 2 was 120 Cfo 15 mn. After
cooled to r.t., th A '
col um el uted with 15 -l—BO%Ma()—VDCﬂMﬁxed with 1 15

10% NHAOH'to yield the corr%§pond| ng acyl am di ne as a
yellow solid (0.120 g). The “above acyl am di ne was

treat ed WSyrithdVrENIHR HRGa@ w3 Qis ik Exfmple 20TRikD thie @xé@@bh of
After cooling tor.t.

t 90 C for 10
QR}?G}D@ h?éé&oxymlag LY%TO?@@IQ%WB% Wﬂwxwrluwﬂwmh@@ldw ?Iﬁ NMR

TS P 1 210 s 801 SR s,

7. (zwmo SG(HMIH)) 3. 24J(s11H;i,8 435(d, JH)1,1 47HZ72H)S3 451, J 71 1443Hz
21%},”3 312@,)31{)33;2@ (@,n{ gmp Hzg 1%2 249 (dmr g, §H;zg1ﬁ|gnz zg)gdd J=4
HZ. ]«11% Iﬁ&4i‘m] %9%?1 gﬁl’%?t?)ngbr @72 %&B(L;il?'in{]) 21%; @i, 5}23131 80 (m,

LKL 549,50 mZ3BTY, MGG, SEOVB S0, LB RBAG (D), ERereh] B 565 i,
3H), 1.26 (m, 1H). ESI (MH") m/z 478.

Example 34
i 7
|
HN™ s
N T L/
37

The mixture of aldehyde intermediate from Example 28 (0.10 g, 0.22
mmol), 2-amino-ethanethiol hydrochloride (0.062 g, 0.54 mmol) and sodium
methoxide (0.078 g, 1.4 mmol) in MeOH (0.2 M solution) was stirred at room
temperature overnight. The reaction was treated with saturated sodium bicarbonate

solution and extracted with ethyl acetate, the organic layer was washed with brine,

64



10

15

20

25

F3 ki I NCNH 25 39 65 WO 2004/ 043958

PCT/ US2003/ 035543 The m xture of am de 8 (0.695 g,
wa2@d/omysd ) and POCL3 (0.42 L, 4.5 mmol) in aPtyusmO%035543

pyridine (14 nL) was heated to 120 Cin a sealed

vessel for 2 h. The mxture was cooled to r.t.

RS SRR PRSPk O 4 Bl
10M 0N DCMUBeGH-NGY, OM tdlyisldBTHEdeDss sDia@ @6 o). 'H NM;{ (400

concentrated by rotary evaporation and purified b

Mit1za P Cloh Hhtso gHAPE GnlE), 17i33dsgB1l), dicb Hda Jgr adintlH), 3.79

LGSR g o FiA € Hey B SaRcHOS s 4804806, D 329

(a1 MM?H% ﬁ@@% (aoﬁ— 9M142 15)1)1 é—@slza)s d(ier)zH)92 @(&81}1)12 67
(n],r‘bH) 2 35@76 @mﬂﬁw 20&‘H5®HQ . 092@0,,1H3 886 (em, ZIZH)l 6021 86 (m,

2@“&#(”93(%@ R LT T

1.65 (m 2H), 1.42 (m 2H), 1.40 (d, J - 6.5 Hz,
3H) 1.32 (m 1H). M5 (ES): 446 [M+H . Exanple 37 Fs
Nl SaCF3 H H 15 40 SynEmamp in tw steps: A
m xture of anmide 8 (0.630 g, 1.36 nmol and LAH (4.76
m, 1 Min THF, 4.76 mml) Wg.e heated to0 Cfor 1 h.
Af ter coollngFt @ ? Mps_poured into
dil ute NH4AOH and e ., The organic
| ayer was separ at ed e br iNe,Nfiri ed with
anhydr ous Na2SO4, 20 coﬁ'cent rat ed by r@t ary
evaporation and purified byskl ash chromat ography on
silica gel wth a gradient elution of 20 - 50%

M:OH/ DCM Simtlesdizgil ihtvod sterds0 4. MKtk afamyiiles ¢0.15hg, 0.32 mmol)

e%f)pgﬁgljélg[%& 'h%g%ﬁ M?(? !’(J‘}Vgog(lg 200 e%%%cg{):led ?o r.t., the whole

Wﬂﬂﬁﬁ&%l@ed 0RtoQechithn eRited WPl 3 - 36%&@11@5@1\4%1}(6@ ~th 1—
nmol DCM (2 nL) at OC for 10 min. 25 The m xture

1Q%a Wplldtthﬁ Geatasponding adylamei digie 12k a yaklew aoledl (NG0B
and. extr agf e Wk bl 1amidine was treated with NF,NEH,H,0 (0.030 mL, 0.6

mmol) in AcOH (1mL) at 90 °C for 10 min. After cooling to r.t., the whole was
directly loaded onto a column eluted with 10 - 30% MeOH/DCM mixed with 1 — 4%
NH,OH to yield triazole 38 as a white solid (0.050 g). 'H NMR & (DMSO, 500 MHz):
11.18 (s, 1H), 7.77 (s, 1H), 7.43 (d, J = 8.5 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 3.72 (m,
2H), 3.28 (m, 3H), 3.12 (m, 1H), 2.79 (m, 1), 2.71 (m, 1H), 2.55 (m, 2H), 2.37 (m, 1H),
2.23 (m, 2H), 2.04 (m, 2H), 1.77 (m, 6H), 1.53 (m, 1H), 1.33 (m, 5H), 1.22 (m, 1H).
MS (ES): 488 [M+H].

Example 36

39
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WO 210a/0y3968/apor ati on and purified by flash

Et OAc. The organic | ayer was separated, washed wth
brine, dried with anhydrous Na2SO4, concentrated by
PCT/US2003/035543
chromat ography on silica gel with a gradient elution
with O - 10% MO/ EtQAc to yield 40 as a yellowi sh 66

o 200 SRR TSRS QIR st R B 5

o4ﬁ1n(aﬁh dtows pyBidndia 4 rﬂllﬂ)wasﬂlea@d(t@ ,120] °C iBa Bedté veb&d) for 2 h.
m 1 3.56 (m 4 ,33553]. H, 2.97 (m
T]glq.;}nxtgreQQaS(cgpleQ 9 r-t.pogged o safyyated (Qpsoluifon and ggtracted

WO ghe et drbiag Jodfd Roahidugitoffys el ¢

arfbydronk N aéﬁ)pcoﬁﬁnlratbd by Fothty@vapdiatibridnd pArifiedtbyrfeispf
ester fo 07 0. 15 nunol

? ¥T and MeLi §01.O n., 1.6 M
Chrﬂmatf@a@ 1y gp siliga gelj Wiy gradipntelption oS nd /c«MgO&F(WMa@ yield

t ofredpondiie aiitielsyeOG MBHAIPaRFS. PRITERR 4 N0 o

MHEyerl. g, 1H}3|9a7f98(E E0H),Wash@d W8t51HBJ 1]%)‘@7 2®r(deﬁ=‘845tlhlz 1H)
anhydr ous concent rat ed evapo
3 Bt Fisd Ty 1 B (o rHna b ALY 0TS Gn bR gai, 15,

e t
2 FR RIS PILER R B PheoD 268 G 1 B D 1E5 it
1.22 18, 28), 146)(d, 7=64 Hd,3H), £38 (b, HH). ME)(ESY.428 [MEHY =
8.5 Hz, 1H), 5.95 (s, 1H), 3.69 (m 2H), 3.47 (m
2H), 3.32 (m 2H), 2.99 (m 1H), 2.76 (m 1H), 2.63
(m_1H), 2.52 (m 1H, Bxdgpled7 2H), 1.85 (m 4H),
1.67 (m 2H), 1.2 - 1.55 (m "5H), 1.38 (d, J =6.5
Hz, 3H), 1.08 (m 6H. M ES) 479 A M 20 Exanpl e
39 F3 ~ 3 . hree steps: To
a solution of teyrar 00 g, 50
mml ) in THE (80 % &%éé%m br omi de
(60 M., 1 M

40
Synthesized in two steps: A mixture of amide 8 (0.630 g, 1.36 mmol)
and LAH (4.76 mL, 1 M in THF, 4.76 mmol) was heated to 70 °C for 1 h. After

cooling to r.t., the mixture was poured into dilute NH;OH and extracted with EtOAc.
The organic layer was separated, washed with brine, dried with a:nhydroﬁs NaySOq,
concentrated by rotary evaporation and purified by flash chromatography on silica gel
with a gradient elution of 20 - 50% MeOH/DCM mixed with 0 — 10% NH,OH to yield
the corresponding amine as a solid (0.500 g). |

The above amine (0.060 g, 0.133 mmol) was reacted with (CF3S0,),0
(0.067 mL, 0.4 mmol), TEA (0.084 mL, 0.6 mmol) in DCM (2 mL) at 0°C for 10 min.
The mixture was poured into ;’vater, basified with saturated NaHCO; and extracted with
EtOAc. The organic layer was separated, washed with brine, dried with anhydrous
NaySOq, concentrated by rotary evaporation and purified by flash chromatography on
silica gel with a gradient elution with 0 - 10% MeOH/EtOAc to yield 40 as a yellowish
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25 ether, 60 mmol ). After stirring at r.t. for 30 mn,
the reaction was quenched with aqueous NH4Cl and
wexanaedssl with ether. The organic | ayer was SPOHDS1003035543
washed wth brine, dried with anhydrous Na2SO4,
concentrated by rotary evaporation and 67 WO

sopGo & 2o R MY QLA Bl e Gt he @il oo 0.1

8. @szfS@H? H09%d, E&@Asmemp%%ﬁ th, Yi18), 9.56/18, at15oey Iﬁwhh‘igﬁcﬁ 97
as a clear oil The obt ai ned alken I a
(090 gz i, B2t 20D 256 Gmugin 1160103 TH)31 80 C, 4505168

o Ry T S T ) 2 o e e B M SR e

5 onto a colum. Elution with EtOAc yielded the
correspondi ng al dehyde as a brownish oil (0.70 g). The
above al dehyde (0.250 g, Exampled ) was stirred with
amne 4 (0.309 g, 1 mml) and NaBH(OAc)3 (0.856 g, 4
mol) in ClICH2CGHA (7 nl) T 1. 5 h. [Th& nixture was
pour ed into satheat ed NaHCER and ted with Et OAc.
The organic 10 | ayé $ [
dried wi th anhydr ous*Nap80O4~1te centraﬂ%ﬁ by rotary
evaporation and purlfleﬁ'by 1l ash chr omat ogr aphy on
silica gel with a gradient 4glution of 10 - 40%

MOH/ DCMwith O - 10% NHAOH added to yield 42 as a
br owni sh Acmhiktjlre{ Ofm 59.0701d, NVRnEnGIDMEOM B0 Q1. M), 1.6 M in

10 et%% %%-}1&1&@) Crgl)f HE (l éﬂq&s é_%d azfsﬁzl%gl( g%m\llri Ea“gé %i)%%r’e (FAS
péurdd 1{1}%) whh éz[’ﬁlraga% NéﬂHG)?O?’ gl%e)(ﬂ(‘ﬁbtea 'ibl_lsh B0, ("IE‘Be élrganl}'c): %‘y@lzwas

(m
sepal@s:d( Wﬁshzélwthlbm@ dried witlg naphwlrws MazS@4,(q¢ncentnatea by rbim'y

exiphiat Gl iR A Shioma s iec) sl 2
MWOBUDCBY 6t yisld 4Teds Ayhiesdodd (0.012 B '8t N#28 (nmo 1500 MHz)
bi s(2- oxo-3-oxazol i di nyl ) phosphinic chloride (1.096

15 11256: g 78 (a0 7i4di(yd 2Risrias (BDAEES 6, 14 53 HrdH), 5.95 (s

el Rcotan 2t R i, 352 B 2 el i T o T e
11)0disarm, 1H), 2.42 (m, 2H), 1.85 (m, 4H), 1.67 (m, 2H), 1.2 — 1.55 (m, 5H), 1.38
(d, T=6.5 Hz, 3H), 1.08 (m, 6H). MS (ES): 479 [M-+H].

20 Example 39
3 z N
OSSR
N TH
42

Synthesized in three steps: To a solution of tetrahydro-4H-pyran-4-one
(5.00 g, 50 mmol) in THF (80 mL) was added allylmagnesium bromide (60 mL, 1 M/
25  ether, 60 mmol). After stirring at r.t. for 30 min, the reaction was quenched with
aqueous NH,Cl and extracted with ether. The organic layer was separated, washed

with brine, dried with anhydrous Na,SO4, concentrated by rotary evaporation and
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25 bi carbonate solution and extracted wth ethyl

acetate, the organic | ayer was washed wth brine and
wa@lrdoeai4396ncent rated and purified by flash PCT/US2003/035543

chromat ography on silica gel eluted with 20:1:0.1

DCM MeOH: NHAOH to yield a yellow solid (0.6 g). The

j i s treated with,20% trifl uoro tic,
oyl ) A Rt ey G e P S P Sl R0
B8 €hexanea@e/iéld andalssHol 8iduchay £clegdived by, 68 WO
2004/ 043958 PCT/ US2003/ 035543 evaporation. The

resi due whie pipIngs abrenyl aleoho b0 20 mmpDaras sbaed ¢athiNaI0,
GG 13 ol Bl OO A e P ROR 12 A EE S8 [ bR og g i

5  Thetutae tittuvd Win ditdeyll 1euied ahe,a doener BAiibs wityRIO AWEelded the
vvashed.vvi%g brine and dried, concentrated and

CHTRSP9TIdiRg #geldg a2 brrvenish oGt Fhs)- on silica gel el uted
i th 5% B Ma. i 1], i d.

(0.16 q) Qi g&nﬁg‘zﬁ%ﬁgé;ﬁgﬂs"@ Sklgr\rélfl%‘g%"?n“?‘?ééo'309
gy(lstnmbh) and NG (A c)2 £9).85 66, 24ntib]) id €16HECHLC] (L) f3r 88 h. The
ot b\l S

, o3 3 |
10 IngBhwacielitalel ikl il fting ilod N2 Rt Rrogt NS co ftted by
rofy Avapeigsioa aofl peufipd by dashr dweExiagwbky 40 silida 2elgyitiDa 8fkdient

t it h ti .dj i d
oI & Mo h SR e R R PR Bl &
bomish syli@(dl as | - 9) : 0
br|\/Hz ,Sﬂé&[‘g - S 8. 1?2%@3@%?3 3?@%\%} é'1?4)1',22 ?471%1')@?&@ 1),
7.444d, I 7= &3 I%Zs 1H2H)29 G, P& 8§ Hz,JH8 50 1, 1H)Hp.62 §n93H]), $,36 (m,

s ibosduP o mE B A sl P ) 1Bt o
1H), 9®53m] OH),m.25- )6 (nd,-980, (.89 (&) 6.3 Hl 36Hr MSHEs): 4@-71@/1+H].
E)d, FJ= 6.6 Hz, 3H. ESI (MH#) mz 562. 20 Exanple 42

Example 40

" |§E N“ZQ

H H Meo
O
20 43
The mixture of acid 7 (1 g, 2.15 mmol), N-Boc-cystine methyl ester
(1.06 g, 4.52 mmol), bis(2-oxo-3-oxazolidinyl)phosphinic chloride (1.096 g, 4.30
mmol) and triethylamine (0.456 g, 4.52 mmol) in DCM (0.4 M solution) was stirred at
room temperature overnight. The reaction was treated with saturated sodium
25  bicarbonate solution and extracted with ethyl acetate, the organic layer was washed
with brine and dried, concentrated and purified by flash chromatography on silica gel
eluted with 20:1:0.1 DCM:MeOH:NH,OH to yield a yellow solid (0.6 g).
The resulting solid was treated with 20% trifluoroacetic acid in DCM.

At the completion of the deprotection, excess reagent and solvent were removed by
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3NOS HHN=/ 45 The m xture of amne 4 (0.107 g,
0.35 mmol ), [4-(thiazol e-2-carbonyl)- 25

W@ edonakBess o- pyr an- 4-yl ] - acet al dehyde (0. 069 g, POI/BS2003/035543

nmol , prepared simlarly as described previously),
and sodi um tri acet oxborohydride (O. 245 g, 1.15 mmol)

oyt of e E PR ot B e L PR DR S e i e

solubaletly) Overii@ht. tTiRatadionwd treaRt Witk Rehrsiedkédium bicarbonate
bi carbonate solution and extracted with ethyl acetate,

sofywnging sxirected with ethyhacelpie fesiorgruip 1ayier was wiaghedryidbrine and

B FRESALAGHE MBI 65, Ml LB 0 5

M(ygﬂ/pwg@w yleudas(a@ a%)&nex)v sofidr O\IM?%)( 4?®DNM12 (40@@@@;@) cﬁcn) 838.1
S
(bRADIHPO (57 11210, 182 (szf&ﬁ) 53243@, 7. OEIDM 1H§ (m, 61‘:1); 395383 66

ol 48,850 19750k Byt 0y a8

3K 4SZ&DJ 5.674z,(3H), O—-BB(S 1I5ES] @3H w234, 1. 30 (d,
J=6.6 Hz, 3H), 1.02 (m 1H), 0.56 (br, 1H). ESI

( M) niz 532. 10 Exanple 43 F 3 NHO 01/~ HH46 A
sanpl e of ketone from Exg E 44 (0.039g, 0.073 nmol)
was treated 15 with SOdI um bor ohydride (0.02 g, 0.5
mmol) in THE for 30 mn. The reaction > treated
with saturated sgdi um bi caribgnate sol utidn and
extracted with et? e & THE Nergarti c | ayer was
washed with brine & [
by flash chromatograph 5 I\)lleﬁa eluted with
5% 10% MOH/ DCM to yield 46 as yelyow solid (0.005
g). 1H NMR (400 MHz, CDC13) 6 7.950(s, 1H), 7.80 (s,
1H), 779(dd , J 20 = 3.3 Hz, J=4.6 Hz 1H), 7.38
(dd, J= 3. J= 6.3 Hz, 1M, 7.35 (s, 1H), 4.91 (d,

3
‘]_ 4. g‘ ZEA (s;'xh?)lfl%q’ cglgpélgﬂ %(.f)_ll?l ’Ejém%ge ég(ﬂqqZZJ g, %W gas treated

w(th] dctmitted mangahtse da]omde7(04l 5Hg, 1249)mma1)QGn bB.‘mzeihe Hfluxthg®vernight,
to(ylr'réld }14 '52 yeuzo'vs? g’olid (0.045 g). "H NMR (400 MHz, CDCl;) § 8.17 (s, 1H), 7.91
(s, 1H), 7.75 (s, 1H), 7.32 (s, 2H), 5.24 (t, /= 8.0 Hz, 1H), 3.93 (s, 3H), 3.84 (m, 2H),
3.58(m, 2H), 3.20 (br, 1H), 2.82 (br, 1H), 2.65 (m, 2H), 2.43 (m, 1H), 2.34 (m, 2H),
1.90-2.10 (m, 5 H), 1.80 (m, 2H), 1.57 (br, 4H), 1.45 (d, J = 6.6 Hz, 3H). ESI (MH")
m/z 562.

Example 42
Ty %
| S
o W
H H Nj
45

The mixture of amine 4 (0.107 g, 0.35 mmol), [4-(thiazole-2-carbonyl)-
tetrahydro-pyran-4-yl]-acetaldehyde (0.069 g, 0.29 mmol, prepared similarly as
described previously), and sodium triacetoxborohydride (0.245 g, 1.15 mmol) in DCE
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(m 1H), 2.61 (dd, J= 9.0 Hz, J=14.9 Hz, 2H),
2.05-2.50 (m 4H), 1.91 (m 3H), 1.6 (m 2H), 1.60

W@ 204248058 1. 44 (dd, J= 6.7 Hz J= 9.4 3H) . BSCT/(R4p3/035543
na/z 534. 25 Exanple 44 NO F3 NH OOB 47 70 WO
2004/ 043958 PCT/ US2003/ 035543 Step LAH (0. 64 g,

v . .addtoadr .70 L .
(OJZ%nlYI aslrcﬁr‘]ul)uﬁr\gll\fi \%St%e% oom GWB ﬁ] E‘)i(lgﬁe&c oriweﬁ'zrﬁatgd with
saﬁlrétedf’%ﬂll).maiicd%&ﬁiﬁe Joﬁmraﬁﬂ @k@act%ﬁltﬁ ethiy § hé&hté\ﬂﬁe organic

heated at reflux for 2 h. After heating,
lamr)wasmh%mth brigp pmecbyo@e&trwe@ éﬂ‘bP‘F@ﬁﬁdd?Y M&H (0.6

oo B o it LB Bl S8 SERER IR yBITH M soid

(oamng;ntlHNMR @b0 srenElthenrs 7.9he, fi+onate mmso (s, 1H), 7.46 (d,
concentrated and used in the next step w thout

J 52 Hz.ddbi 6R0 (£SH)(IAY (my Z14801 (Bep® @ HzraH).r 4ttt ihg 2.8

| I u a )
iy CR A B T e 32 4 0 3R epef
ZH\) t1W4$ﬁi$iHyrl A8-ne3Xh, Arpl .88 (4,0U856.9. HA. 339, mml(ﬂq anyl 0.56
room tenperature. After stirring for 2 h, the
(bFnl)H)uﬂf@I pBUF 2-i nto water (60 nL) and extracted
wi th dichl oronethane (3 x 100 nlL). The organic | ayers
were washed with brine, dried over Na2SQ03, and
concentrated to give thExahpgksde i nternedi ate. ESI
(MH#) mz 449. Step 3. Sodium hydride (0.96, 40 mol)

4
Hz
H
1.

was added to a dry DVF (0.2, 15 M sqfut® on contai ning
triethyl phosphRgnoas )g" N 0. ) at room

tenperature. After for710 mln. , gt he al dehyde
i nternmedi ate fromabowg ) was added

and the m xture was stlHrredHat roomte rature
overni ght. Excess DVMF was renoved under vacuum and
the remaining residue was t &Ren up in a 10% McOH DCM

sol uti on, A‘é@i%b%d)ﬂk'efohe ‘f@hﬁExarﬁBlé ad (G"Oﬁ% W@%@D Gas treated

concentrated. 20 ortion of this materi al was
Wﬁhl S¢¢1111@d>0l33h}’d§d¢1 - @i? g0hy md)elnl—"ﬂﬂtfqr@ Ongine GThgrreaction ¥sas

tr e(gjsa}(ﬁgta%m Efd S{uﬂ_éncaﬂ? fo utlgn xﬁ%NF%e(i t% e%ﬁ_lggce(t%te the

organi8 ldyex wlé‘l)vaslféd&ﬁtl‘(lﬁi‘mexbnd Bﬁeﬁzcon&éﬂ)trat& 4d fﬁdﬁe@ by fish
ch_[qq}latogrl)aplyy gn 811_10?. g&al %mqyd wgthé%%lé% MeO%ng{ZM to yield 46 as yellow
solid (0.005 g). "H NMR (400 MHz, CDCl) § 7.95 (s, 1H), 7.80 (s, 1H), 7.79 (dd, , J
=3.3 Hz,J=4.6 Hz 1H), 7.38 (dd, J=3.3 HzJ=6.3 Hz, 1H), 7.35 (s, 1H), 4.91 (d,
J=4.4 Hz, 1H), 3.85 (m, 2H), 3.75(q,/=11.0 Hz, 2H), 3.41 (m, 1H), 3.46 (t,,J=
9.8 Hz, 1H), 3.19(dd, J=4.7Hz,J=7.4 Hz 2H), 3.0 (m, 1H), 2.85 (m, 1H), 2.73
(m, 1H), 2.61 (dd, /= 9.0 Hz, /= 14.9 Hz, 2H), 2.05-2.50 (m, 4H), 1.91 (m, 3H), 1.67
(m, 2H), 1.60 (m, 2H), 1.44 (dd, J= 6.7 Hz J=9.4 Hz 3H). ESI (MH") m/z 534.
Example 44

Y ?
Fs NN
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1H), 3.57 (t, J=10 Hz, 3H), 3.01-3.18 (m 4H),
2.78-2.91 (m 4H), 2.52 (m 1H), 2.20 25 (d, J= 12 Hz,

wako4/023989 (qn, J= 6 Hz, 2H), 1.61-1.85 (m 9HICT/LS2093/035543
(d, J=6 Hz, 3H),1.31 (t, J = 7 Hz, 314) ESI (M)
mz 519. Exan'ple45 Fti 3N HHN 48 71 WO

H
2004/ 0439 /.0 | B
added o 3By fHE (COT & 1 Gn T e wﬁ%%céétaaqrxwoﬁ@m 70
méy bemtaﬁqtm&aemdcﬂnpbﬁnd FroatBkample at(40 ¢£8 4AhHB) at t room

stirring_for 4 h. reacti on was quenched at
teWHeF?t‘H;Et Has é‘l)lug%w\%h??&ﬂi at geflusoter eéwp%ﬁqth@ﬁtmg, water (0.6 mL)

ﬁgdgeﬂ FHNGR byFL T Sﬁﬂlﬁt%%l\?ﬁ@? é%g%? gl’?q 2? félgeﬁsc’ié&l%o gwater

e remal ni ng residué was p _
(leZ oil) nFheidshlthg 2084 wes fitterel mdisiddl witl beib@nendmads ent :

ESI / 5. Sodi t t oxybar ohydri de (3
o R e S-SR shertdae et oo
pMﬁ&ggﬁaEgI ?Ing@hgple intermedi ate from above (1

equi v.) an pyrroline (2 equiv.) at roomtenperature.
After stiBiepig Theeenilighyaltdhel caupamdtfromasboverded 1.33 mmol)

W R R SR LS 4r DO e e Hesk vl Sk povicine
0,};%3&79 @V@ﬁgeﬁ ?gﬁl'i?déj MR L 8Im %nﬂf@rﬁﬁlte) Afﬂéf' s%g(fﬂloﬁh the

myKtorg was, pofgmdgn’qqzwatgq—(ﬁo ngf)bwd (eatraQIed !’wltﬁ dltqil,loraliﬂ)ﬂ;haﬁa (B1x 100

mgsgg@%o%émc‘(l?ﬁe%gﬁf% E%d \éfﬁ}i gn{lé 'anﬁ :_%'Xrbrlg ggg) a(nd c&'ﬁgéfarated

tohgiye ﬂlbl)aldeﬁy(YéSmﬂarﬁEdlém ESH)MHQ} 12 4(49d )= 12, J 14Hz
1H), 2.10-2.22 (m (m 2H, 1. m;
1.64-1. 845 Pn3 ﬂQ)ilum_hLBinﬁ 4@9éd4 @)Wﬁ@sadé to aa@wDMF (0.2

M&Wﬁhoﬂ%&n‘céﬁ%&g tﬁéﬁ%lﬁ)sﬁﬁono%etf 3 (égntLl, 20.0 mmol&lat Ilgoﬁl H
temperature. After stirring for 10 min., the aldehyde intermediate from above (4.51 g,
10.1 mmol) was added and the mixture was stirred at room temperature overnight.
Excess DMF was removed under vacuum and the remaining residue was taken up in a
10% MeOH/DCM solution, washed with water, dried with Na,SO; and concentrated.
A portion of this material was purified by using preparative HPLC (C18 column, 10%-
90% acetonitrile/water gradient). 'H NMR (400 MHz, MeOD) & 7.79 (s, 1H), 7.39 (d,
J=8Hz, 1H), 7.29 (d, /= 8 Hz, 1H), 6.87 (d, /= 16 Hz, 1H), 6.00 (d, J= 16 Hz, 1H),
4.22 (9, J=7 Hz, 2H), 3.89 (d, J= 10 Hz, 1H), 3.77-3.81 (m, 3H), 3.67 (d, J= 15 Hz,
1H), 3.57 (t, J= 10 Hz, 3H), 3.01-3.18 (m, 4H), 2.78-2.91 (m, 4H), 2.52 (m, 1H), 2.20
(d, /=12 Hz, 1H), 2.00 (qn, J= 6 Hz, 2H), 1.61-1.85 (m, 9H), 1.49 (d, J=6 Hz,
3H),1.31 (t, J =7 Hz, 3H). ESI (MH") m/z 519.

Example 45
TH
F3 NN
| Z
NoTH
O
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49 20 Thi s conpound was prepared in the sanme way as
described in Exanple 45. (TFA salt). 1H NMR (400 MHz,

wOR@DOY3988 7. 79 (s, 1H), 7.40 (d, J= 8 Hz, 1H),PCTUD03/035543

(d, J= 8 Hz, 1H), 5.95 (d, J=16 Hz, 1H), 5.74 (td, J=
7, J= 16 Hz, 1H), 3.90 (m 3H), 3.66-3.80 (m 7H),

3.40-3.6 - . J= 14.
o 01y DIEAL Y cqwdliddnd b & By Btk sorfiGR (G MyYBnting the
esfeirlfronPEdaingld A4 {Fedidv.hiat 0 I&) Aftkr QEripgifordH). th@feaction was
1.62-1.82 (m_ 7H). 1.48 (d, J= 7 Hz, 3H). ESI (MH)
quenghedsin g °C with wethang and 230med Feo*ppnezmpsvms5 ABe solution was
HQJ5 50 This

coE ARt igtreihost bpbitiea i ebiiping ke BasmithSten stca
ehEXRpitle 0-209; m@ﬂfﬁﬁolﬁﬁémaronktﬂmh@@a{dﬁ?@ 1)V %l $

7.79 (s 7.40 (d, J= AT i= '8
Hz, 1 Sp%xm @@ﬁcemylac&olwdndﬁe& €qEve @va(staddedjta a7 Hz,
di(%ﬂ%%ngﬁbaf% 'E%lutl%n_ﬁf? gf)('}h t%'_r')m% gﬁd%yd%zr%exﬁg_ﬁmlati fr;%m abogg (1

eqfriv.) ahd Iﬁ"l'bohna (Ddquidyat rdeml&mpe}atuie‘l mﬂer]dtﬁmngo\?eﬁl}_léﬁib thd =
2 Hz, H)%80196([m3 1.64- 1.79 (m
solyeggwpgrempveq usipg evanpratipngmd the reyaaiminggesidueywasperified using

préﬂ\éfﬁ}veﬁliLé g@l 8 ccﬁéﬁrﬂm o980 MBo élﬁ%lé/\{]%‘ }\%ragl e”\%,awfﬁlel{_l(4OO

15 51 onpound Wwas prepare
MH[esMeOﬂiB)JIS i7ﬁ’8 Es,anﬁ)l =e4o @J=( S'H% $H),17)29 (HH]N,EDNR{Z( 4@1) :Nbg d,J
Vg sl B 7 6 i T S s 8 o a9

7 d,
nf 9 1531y, 8480 (14 Azor s i o 59, 358000 -
12( 4 13Hg, 1H), 2.10-2.22 (m, 3H), 2.04 (m, 2H), 1.95 (m, 2H), 1.64-1.84 (m, 7H),
1.49 (d, J= 7 Hz, 3H); ESI (MH") m/z 530.

Example 46
iy
Fs NN
' 2
N h
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This compound was prepared in the same way as described in Example
45. (TFA salt). "H NMR (400 MHz, MeOD,) § 7.79 (s, 1H), 7.40 (d, /= 8 Hz, 1H),
7.29 (d, J=8 Hz, 1H), 5.95 (d, /=16 Hz, 1H), 5.74 (td, J= 7, J= 16 Hz, 1H), 3.90 (m,
3H), 3.66-3.80 (m, 7H), 3.40-3.60 (m, 6H), 3.10-3.26 (m, 2H), 2.99 (t, J= 14 Hz, 1 H)
2.75-2.91 (m, 3H), 2.50 (dd, J= 12, /=14 1H), 2.17 (4, J = 12 Hz, 1H), 1.96 (m, 2H),
1.62-1.82 (m, 7H). 1.48 (d, /=7 Hz, 3H). ESI (MH") m/z 594.

2
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20 2.53 (dd, J= 12, J= 14Hz, 1H), 2.19 (d, J= 12 Hz,
1H), 1.89-1.96 (m 3H), 1.64-1.79 (m 6H. 1.49 (d,

wQ 2004/0¥058 3H), 1.33 (s, 6H). ESI (MH) m z 548pPCT/BSANMIB/035543
2004/ 043958 PCT/ US2003/ 035543 Exanple 49 O F3 NN H
H HNCF3 52 This conpound was prepared in the sane way
as described in Exanple 5 45. (TFA salt). '"H NWVR (400
MHz, MeOD,) 8 7.78 (s, 1H), 7.40 (d, J= 8 Hz, 1H)
7.29 (d, J= 8 Hz, 1H), 5EQ94dmpth470= 16 Hz, 1H), 5.69
(td, J=7 Hz, J= 16 Hz, 1H), 4.03 (g, J= 9 Hz, 2H)
3.84-3.91 (m 3H), 3.78 (m,  2H), 70 (m 3H),

3.10-3.21 (m F,@H) .~ 2. 99 £t8 3=1 . 2.77-2.91
(m 3H), 2.53 (d 140, 7 2.19 (d, J=
12 Hz, 1H), 1.78- N 1. 571478 (m 6H). 1.48

(d, J=7 Hz, 3H). ESI H10 (#H+)m z858 le 50 F3
N HHOH 53 15 A sanple of the al cﬂahy e internedi ate
obtained in Step 1 in Exanple 44 was tPeated methyl
Ginard reagent (2.5 equiv.) indry THE (0.2 M at
room tenperature. After stirring overnight the

sol vent was renoved usi ng ewfiporation, and the

(C 18" col B comgoss bRt BF PR RrE R GeaieHp Rl
T, ! 8 J
L T
7.804d /I8 12, 1H),5.9, (d)£=16 iz 1EDH).66 (1B, 5 7(F, J F=K6HER1H), 3.93

o35, g, g %t iy 28l oy BBy i 2l s
313),@(54((&131, A= 124752 43 HH), Z.QZSd,ZJTE% (557) 1ﬁt|)1,.8025.§§ gmgl 9'%% 1.64-

2712, J=14 Hz, - . 2.20 , ,
1.2731(111137319. ,1.154_1%9_ @9 =f17%z GH), 1.53 d,J=7 Hz,H§H). %E‘EDI (MH") m/z 547.

Example 48

T H
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H H
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This compound was prepared in the same way as described in Example
45. (TFA salt). "H NMR (400 MHz, MeOD,) & 7.78 (s, 1H), 7.40 (d, J = 8 Hz, 1H),
7.29 (d, /=8 Hz, 1H), 5.87 (d,J=16 Hz, 1H), 5.69 (td, J=7 ,J =16 Hz, 1H), 3.90 (d,
J=10Hz, 1H), 3.59-3.80 (m, 7H), 3.10-3.21 (m, 2H), 3.00 (m, 3H), 2.79-2.92 (m, 3H),
2.53 (dd,J=12,J=14Hz, 1H),2.19 (d, /=12 Hz, 1H), 1.89-1.96 (m, 3H), 1.64-1.79
(m, 6H). 1.49 (d, J=7 Hz, 3H), 1.33 (s, 6H). ESI (MH") m/z 548.

51
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6H). 1.50 (d, J= 7 Hz, 3H), 1.30 (d, J= 7 Hz, 3H). ESI
(MH) eralz 491. 25 74 WO 2004/ 043958

WOEDANERSH3/ 035543 Exanple 51 N fO F3 N H H SECDhUSI00&B5543
fromtreatnent of al dehyde internmediate fromStep 1 in
5 Exanple 44 with an isopropyl Ginard. (TFA salt). 1H
NVR (400 MHz, MeOD,) 6 XZ%}I;S@ 1H), 7.40 (d, J= 8
Hz, 1H), 7.29 (d, J= 8 5.43-5.60 (m 2H),

3.88 (m 2H), 3.77 (m 2H), 3.59-3. 3H),
3.10-3.21 (m ) : H= , 2.80- 2.92
(m 3H), 252% ¥"2.20 (d, J= 12
Hz, 1H), 1.63-1.9: J=7 Hz, 3H),
0.97 (d, J= 6 Hz, 3H), , 3H). ESI (M)
10 m z 519. Exan'pl e 52'N O 315 Cbt ai ned

fromtreatnent of al dehyde internediate fromStep 1 in
Exanple 44 with a t-butyl Gs'gnard (TFA salt). 1H NVR
(400I\/Hz MeOD,) S 7.79 (s, }—%740dJ—

7. 29Ty« COI’QEOLgldPEaS p_[q)aredgng e gadep Wg}ﬁawdesgﬂiaeﬂen@(ample

451::4;1‘1””35%&21348‘%41%&%31@ M 355> E(E“lﬁ)*%m?% =%[1‘3[z 1),

7. 29:4&'; JHzS HkH)H) z %Qd?JfQ%CHB 13{51)5 6s2(t531=é G'(Hz = 16262, JH), 4.03
52 1H), 1.80-1.90 (m
(q8~|l|T 9 P_{Z 6301384 3(% (neﬁﬁ) 317%@m( %H) 3583 F&(meﬂi}; 330¢821 (m,

R I e L D R g R e PR
(dF€H3 Hz, 1H), 1.78-1.97 (m, 3H) 1.57-1.78 (m, 6H). 1.48 (d, /=7 Hz, 3H). ESI
(MH") m/z 558.

Example 50

T
Fsa NN
| 2
N
H H oH

A sample of the aldehyde intermediate obtained in Step 1 in Example 44
was treated methyl Grinard reagent (2.5 equiv.) in dry THF (0.2 M) at room
temperature. After stirring overnight the solvent was removed using evaporation, and
the remaining residue was purified using preparative HPLC (C18 column, 10%-90%
acetonitrile/water gradient). (TFA salt). '"H NMR (400 MHz, MeOD,) 6 7.79 (s, 1H),
7.40 (d, /=8 Hz, 1H), 7.29 (d, /=8 Hz, 1H), 5.62 (ddd, J=2,T =6 ,J= 16 Hz, 1H),
5.51(d,J=16 Hz, 1H), 4.33 (qn, /=6 Hz, 1H), 3.89 (d, /= 12 Hz, 1H) 3.77 (m, 2H),
3.59-3.69 (m, 3H), 3.10-3.21 (m, 2H), 3.00 (t, /= 14 Hz, 1H), 2.77-2.92 (m, 3H), 2.52
(dd, J=12,J=14 Hz, 1H), 2.20 (d, /=12 Hz, 1H), 1.83-1.90 (m, 3 H), 1.59-1.74 (m,
6H). 1.50 (d, /=7 Hz, 3H), 1.30 (d, /=7 Hz, 3H). ESI(MH") m/z 491.
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56 Lithium hydroxide (30 ng, 1.3 mmol) was added to a
THE/ water 5 solution (1:1, 0.2 M containing ester

WO paoaioses at e from Exanpl e 44 (0.54 g, 1.0 mmoPQT/US2003/035543
heated at reflux for 3 h. After cooling to room
tenperature, the solution was titrated wth a 3 N HC1
solution to neutral pH aﬂd cope::é:]trat ed to dryness
usi ng reduced pressure. erial was used in the
next step wi thout purification. ESI m z,491. 10
General synthesis for anal ag%l am de f tion.. HBTU

(3 equiv.) was @ s e sol ution

(0.2 M containing quiv.), acid

i nternmedi ate from abdve nd the respective
amne (2 equiv.) at roo e~OAfter stirring
overni ght the solvent was renpved lusing evaporation,
and the renmaining residue was purified using
preparative HPLC (C18 col um?* 10% 90% 15

R (400 R’}ﬁz%%%“%%’%?%ﬁﬁeh@diﬁi rpigf R S 1T
E)Hﬁl;lplé. H# with. a&gsc(rdopyl Grihathlz (TiEbﬁl) salt@ NMIR (469 NB17;R1eOD,) §

730k 180,546 (¢, 4 5008, 19, 70 g 8@1%}1@.5213-@1@9 o) 55 (o,

L ACE e R

2.92 60; IHB2.52rtdd, 7Hy 12,1504 Hizn, 1EM), 200(d57 =(12,Hz] 2HJ, HE3-1.93 (m,

16401 gt 477 865 o g 12 Rﬁ‘?&&m@ﬁ@q@é R SRSy R

mB 51979 (s, 1 H), 7.40 (d, J= 8 Hz, 7.29 (d, J= 8
Hz, 1H), 6.63 (d, J= 16 Hz, 1H),602(d J=16 Hz,
1H), 4.06 76 WD 2004/ 043958 PCT/ US2003/ 035543 (qn,
J= 7 Hz, 1H), 3.84 (d, J=.10 1H), 3.70 (m 2H),
3.56-3.69 (m 3H), 3.10- @"Té‘l’rlz% 3.02 (t, J= 14

Hz, 1H), 2.80-2.93 (m 3H),. 2.52 (dd, 2, J= 14 Hz,
1H), 2.19 (d, J= 12 He, 1|—§)J:I1621 9 (m 9H), 1.50
(d, J= 7 Hz, 3H)* , ESI (VH#)
mz 532.5.
N
H H
55

Obtained from treatment of aldehyde intermediate from Step 1 in
Example 44 with a t-butyl Grinard. (TFA salt). 'H NMR (400 MHz, MeQOD,) &6 7.79
(s, 1H), 7.40 (d, J= 8 Hz, 1H), 7.29 (d, /= 8 Hz, 1H), 5.65 (dd, /=7, J= 16 Hz, 1H),
5.51 (d, /=16 Hz, 1H), 3.85 (m, 1H), 3.78 (m, 3H), 3.59-3.69 (m, 3H), 3.10-3.21 (m,
2H), 3.02 (t, J= 14 Hz, 1H), 2.80-2.93 (m, 3H), 2.53 (dd, J= 12, J= 14 Hz, 1H), 2.19
(d, J=12 Hz, 1H), 1.80-1.90 (m, 3H), 1.62-1.77 (m. 6H), 1.50 (d, J= 7 Hz, 3H), 0.96
(s, 9 H). ESI(MH") m/z 533.
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5 Example 55 NO F3/ | NHHO Hlu OH 58 (TFA
salt) 1H NMR (400 MHz, McOD) 5 7.76 (s, 1H), 7.35 (d,
wWd 2008043088 Hz, 1H), 7.24 (d, J= 8 Hz, 1H), 6. 70PCUPSDeLE5543
Hz, 1H), 6.07 (d, J= 16 Hz, 1 .76 (m 2H), 3.58
(t, J= 9 Hz, 2H), 3.40 (s, 2H), 3.31 (m 1 H), 3.02
d ,

(d. J= 10 Hz, 1H), 2 75 (dd,. J= 3 Hz, J=16 Hz, 1H),
2.64 (gn, J= 7 Hz, Eg‘ agblemd 3H), 2.04 (t, J= 10
Hz, 1H), 1.69-1.93 (m "9H), 1.63 (m 1.49 (m
2H), 1.43 (d, J= 7 He, 3H5 H.34 (m ESI ( NH+)
rn/z 588. 15 Exdm 56 @ HH -0 59

Tosyl et hyl isocy. ‘
a nethanol 20 sol ofi oM™(
carbonate (19 ny, 1.2 rlfbnol)
internmedi ate from Step 2 of Exanple t|14 (50 nmg, 0.1
mmol ). The solution was heatsggd at reflux for 24 h.
After cooling, the product was purified using

pr epar at i Mighi#RIhgdrox@ieq36 mhg) i, mmm%\@@%dded to a THF/water

B0 DLl e gl ent ) it AR (00, M0 B0 S

an?l h%@te(l@t reﬂ'ﬁx %oﬂ'?h Aeber coblhk té %oni{é}nfe?a@ura 2 séKltiod wad 2
Hzl (d, J= 12 Hz, t, J= 11 Hz,
tltzmd wil 'pﬁ.l‘g HQ;I S()hqtlon wn@ga@ gmggg%gtrated to dryness using

el R0 SR R ned it fulfoashf? e
(MHEMmfd91)= 7 Hz, 3H). ESI (M) niz 488.

General synthesis for analogs amide formation. . HBTU (3 equiv.) was

1) was added to

added to a dichloromethane solution (0.2 M) containing, triethylamine (3 equiv.), acid
intermediate from above(l equiv.), and the respective amine (2 equiv.) at room
temperature. After stirring overnight the solvent was removed using evaporation, and
the remaining residue was purified using preparative HPLC (C18 column, 10%-90%
acetonitrile/water gradient).

R =Et, (TFA Salt). "H NMR (400 MHz, MeOD,) & 7.79 (s, 1H), 7.40 (d,
J=8Hz, 1H), 7.29 (d, J= 8 Hz, 1H), 6.62 (d, /= 16 Hz, 1H), 6.03 (d, /= 16 Hz, 1H),
3.89 (d, J= 10 Hz, 1H), 3.79(m, 2H), 3.50-3.73 (m, 4H), 3.13-3.21 (m, 2H), 3.02 (m,
1H), 2.80-3.0 (m, 3H), 2.53 (dd, J= 12, /= 14 Hz, 1H), 2.20 (d, J = 12 Hz, 1H), 1.90-
2.0 (m, 3H), 1.60-1.87 (m. 7H), 1.50 (m, 4H), 1.57 (t, /=7 Hz, 3H). ESI (MH") m/z
518.5.

Example 54
“@C@Q 7
N
H
57

(TFA salt). "H NMR (400 MHz, MeOD,) § 7.79 (s, 1 H), 7.40 (d, /=8
Hz, 1H), 7.29 (d, /= 8 Hz, 1H), 6.63 (d, /= 16 Hz, 1H), 6.02 (d, /= 16 Hz, 1H), 4.06
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Exanple 57 F3 ki H 5 60 To a mxture of acid 12

(0.150 g, 0.32 mol ), DMF (2 drops) and DCM (4 nlL)
woam4addssl (COC1)2 (1.0 mb, 2 Min DCM 7.2 mmed)/USAhEos5543

the gas release ceased, the m xture was placed under

hi gh vacuumto obtain a solid. To this solid was 10

RIS Y T 0 BBy Bl T 48,0000

(vhrAHYe3 8D ¢, &x Y4alaE, AR 80230, SIDNE. SO @RDI=C13, pel4 WAS 1),
separated, washed with brine, dried with anhydrous
2185685 T2 HRcHR: d @Rebi9mr Fhar 0 (@yvhpdriis B hHi(d, /=7 Hz,
r (gﬁ{g chr omat ography on silica gel eluted

6th?1§1|a gr %li/geéfgf'g'el ution of 20 - 40% MeOH DCM mi xed
with O - 7% NHOH to yield 60 as a yellowish 15 solid
(0.095 g). M5 (ES): 476 [M+H]. Exanple 58 F3 HH O

61 20 A nixture of acid ¥ramplesys g 2 ol ),

gl yci nam de HO (0.442 g, 4 mol), EDEHC (0.960 g, 5
mol ), HOBt (0.676 g, 5 néol), NWP (2.0¢nL, 18 mmol),
DCM (10 ni) afeCDiF 0 Y ag St at r.t. for 3
h. The m xture ] ntd saturated NaHCO3 and
extracted with EtO &0 ,

separ at ed, washed witH brind, drib
Na2SO4, concentrated by rotary 78 WJ 2084
PCT/ US2003/ 035543 evaporation and purified by flash
chromat ography on silica geP8with a gradient elution

81 as a Hlonnih CMMR CO8 N WRODUY Ravkets BB (e ¢
HYHA), 7.24 (4,9 £ 8 Hz1 HY, 6?7(5@, (&16Hz 1?1_},5617'7 Ed 1) 16 #2,/87), 3.76
(s = 8.5 Hz, 1H), 7.28 (d, J =85

1 7.43 (d, J . : ,
(nszmlf)ﬁ (t7] 26 I%I@,zmm.ﬁo 65,8331 (e | H3, BOBEL, ¢ 1048y, 1H),
| _ . 3,2 7
234 83 A~ 168 4.2 e 129 KA1 B ] B -
10( Hy, 1H)) 1.62-108 @MOH).63 Im86HY, m491(H, 21, 883 (a1 <111z, 3H), 1.34
1%{3% 2 .63 (m 1H), 1.42 (in, 5H), 1.38 (d, J
(m, 1§D g\é@’@é?ﬂlﬁ% (m 1H). M8 (ES): 519 [ M+H].

Example 56

Y ?
|
NN\
N
H H \Lo
59

Tosylmethyl isocyanide (22 mg, 0.1 mmol) was added to a methanol

solution (5 mL) containing potassium carbonate (19 mg, 1.2 mmol) and aldehyde
intermediate from Step 2 of Example 44 (50 mg, 0.1 mmol). The solution was heated
at reflux for 24 h. After cooling, the product was purified using preparative HPLC
(C18 column, 10%-90% acetonitrile/water gradient): 'H NMR (400 MHz, MeOD,) &
8.23 (s, 1H), 7.75 (s, 1H), 7.39 (d, J= 8 Hz, 1H), 7.25 (d, J = 8 Hz, 1H), 7.11 (s, 1H),
3.81(d, /=12 Hz, 3H), 3.59 (d, J = 12 Hz, 1H), 3.45 (t, J= 11 Hz, 2H), 2.72-3.06 (m,
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10 Exanmple 59 Fs H I~-NIl HN, HO 62 The
correspondi ng am ne conpound was prepared foll ow ng
w0 bw49#3¥88 procedures as depicted for Exanpl e BGI/USZ003035543
t he exception of substituting 4-allyl 15
t et rahydropyran carboxylic acid nethyl ester with

- al - |- cycl.ol I r | i [ hy t
o 2t o B e b P03 3, D ity LR o 3 L 6
20, $AACd (P~ 539, 6H) 1 ES8 (MMITPh) 488EA (0. 109 g, 1.08 nmol)
in DCM (5 nmL) was stirred at r.t. for 45 mn. The
m xture was poured into saturated NaHCO3 and extracted
with Et OAc. The organic ﬁo Iai@e§7 was separ at ed, washed
with brine, dried with a ﬁ@lgpous Na2SO4, concentrated
by rotary evaporation and purified b
chrormtograph;tl)d% silica gel pith a g
of 20 % McOH X e —wi Yo~ NA
as a solid (0.037
(s, 1H), 7.79 (s, H34 B Hz, 1H), 7.29
(d, J =8.5 Hz, 1H), 7. (s, 1H), 3.33 (m 2H), 3.00
(m 3H), 2.74 (m 1H), 2.63 25 (m 1H), 2.37 - 2.55
(m 4H), 1.95 (m 1H), 1.84 (m 6H), 1.72 (m 1H),
1.55 (m 2H), 1.40 (m 6H) 431.39 (d, J = 6.5 Hz, 3H),
1.25 (t, J =7.2 Hz, 3 H). (ES): 526 [MtH. 79 WO
2004/ 0439B8a RANHISARR] TBEHUD g, B32minel) SDMEB(2Hirbps) and DCM

iR EFheaida LS Bl o covEs Do mgny, Bheirin g rotease
ce@ﬁ%%% Q/-(agﬁﬁrcrfﬂ uittiet BighWRbdum I-bthiB-0bAd Mo th?ns s%lid was

mol) in was stirred at r.t. for 15

adfipé DGM (4 md-)wad MeNIHe® inht 2 MYAHK; &% sunolh HOBBmEwtdre was stirred

extracted with QAc. .The organi er,was separ at ed,
vt O R AR s S e T AR
se?@tﬁﬁ‘eﬁmvéﬂfe& Gvithybrire} afist VIR Ry ORINBBO, Rishédntu@tbdby rotary
-flash 10 chromat ography on silica gel with a gradient
evapeoraiiomanst plg(ﬁa%h\ybf@qﬁ Béqnpﬁtg@@phm quysilica gel eluted with a gradient
elution of 20 - 40% MeOH/DCM mixed with 0 — 7% NH4,OH to yield 60 as a yellowish
solid (0.095 g). MS (ES): 476 [M+H].

ent elution
H'to yield 62
00 WHz): 11. 20

Example 58

61
A mixture of acid 12 (0.926 g, 2 mmol), glycinamide HCI (0.442 g, 4
mmol), EDC.HCI (0.960 g, 5 mmol), HOBt (0.676 g, 5 mmol), NMP (2.0 mL, 18
mmol), DCM (10 mL) and DMF (10 mL) was stirred at r.t. for 3 h. The mixture was

poured into saturated NaHCOs and extracted with EtOAc. The organic layer was
separated, washed with brine, dried with anhydrous Na,SO,, concentrated by rotary
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0 - 1% NH4COH to yield 63 as a solid (0.030 g). 1H NMR

S (DVMSO, 500 MHz): 11.20 (s, 1 H), 8.19 (s, 1H, 7.79
W@ 2004043058 7.44 (d, J = 8.5 Hz, 1H), 7.28 (d, BCEHUS2083/035543

Hz, 1H), 4.31 (m 2H), 3.28 (m 2H), 2.97 (m 1H),

2.75 (m 1H, 2.63 (m 1H, 2.48 (m 2H), 2.37 (m

ev%'}iarauaxz ami ét&%ﬁeh@yzﬂa]sli %ﬁ: %@t (%i]@h%r’_(gn S lilcag%l zvgj’tlﬁ)a\]gradlgntg)elutlon

ofi20), - 48%9) MeKIBT/DESY :mis8DwithH| 8% NEXADkeyi6lH ¢13ask brownisk solid
~~.3.H 02 20 A nmixture of am ne

O @A NME S S B SMED ST ool T8, B T vk, LED, 7.78

ity g1 Sl TP L KGR R 00,080
3. 6@(@7@{)93 30. (ﬁﬁ mmﬂ 24 (n‘Nl\llH)( @ggz%l Erlr-l)e dz&ﬁm o)l 2.60 BEM H),

2 %@@wﬁ%@ I8 o TE a1 . e D3 (e aH ) e @i Dt 88 (m, 1),

te E Th C r
T s R S S I R R R DR VTS
(E.‘zia)t5H9tﬁM+rIé]r dried with anhydrous Na2SO4, concentrated
by rotary evaporation and purified by flash _
chromat ogr aphy on silica gel with a gradient elution
of 10 - 20% MeOH DCM m xgg hiel00 - 3% NHACH to yield
64 as a white solid (0.023 g). 1H NWR 6 (DWVMSO, 500

MHz): 11.25 (s, 1H) 7.79 (s, 1H), (d, J =855
Hz, 1H), 7.29 fg @ 8. wﬁg@gg}(smzim
(m 2H), 2.64 (m ) ' m :

2.08 (m 1), 1. S 6H) . T(ES) : 594
[MH .  Exanple 62 F3 N 02 H 10 68 Synt hesi zed
according to the sane sequence as used for the .
synthesis of conmpound in Exanple 4. 1H NVR 6 (DVSQ,
500 M—Iz) 11 20 (s, 1H), 7.78 (s, 1H), 7.44 (d, J =
- 8.5 Hz, 729(d J = 86> Hz, 1H), 3.58 (s, 1H),

. 2.97 (
3.30 (m ﬁ)e correspondmg amine compound was prepared following the same

procedures as depicted for Example 15, with the exception of substituting 4-allyl-
tetrahydropyran carboxylic acid 'methyl ester with 1-allyl-1-cyclohexyl carboxylic acid
methyl ester.

A mixture of this amine (0.235 g, 0.54 mmol), EtSO,CI (0.139 g, 1.08
mmol), TEA (0.109 g, 1.08 mmol) in DCM (5 mL) was stirred at r.t. for 45 min. The
mixture was poured into saturated NaHCO; and extracted with EtOAc. The organic
layer was separated, washed with brine, dried with anhydrous Na,SQ4, concentrated by
rotary evaporation and purified by flash chromatography on silica gel with a gradient
elution of 20 % MeOH/DCM mixed with 0 — 1% NH,OH to yield 62 as a solid (0.037
g). '"H NMR & (DMSO, 500 MHz): 11.20 (s, 1H), 7.79 (s, 1H), 7.44 (d, J = 8.5 Hz, 1H)
7.29 (d,J = 8.5 Hz, 1H), 7.16 (s, 1H), 3.33 (m, 2H), 3.00 (m, 3H), 2.74 (m, 1H), 2.63
(m, 1H), 2.37 - 2.55 (m, 4H), 1.95 (m, 1H), 1.84 (m, 6H), 1.72 (m, 1H), 1.55 (m, 2H),
1.40 (m, 6H), 1.39 (d, J = 6.5 Hz, 3H), 1.25 (t, ] = 7.2 Hz, 3 H). MS (ES): 526 [M+H].

2
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1H, 2.75 (m 1H, 2.61 (m 1H, 2.39 (m 3H), 2.02
(m 3H), 1.80 (m 4H), 1.59 (m 15 4H), 1.45 (m 3H),
wa2®8/04x¥58J = 6.5 Hz, 3H), 1.32 (m 1H). M (BX)T/UL2093/035543
[MtH .  Exanple 63 F3 N CONHCH3 H 66 20 To a mixture
of acid 65 (0.070 g, 0.15 mmol ), DWVF (1 drop) and DCM
(2 m.) was added (COCI)2 (0.5 n, 2 Min DCM 1 mmol).
When the gas rel ease ceased, the m xture was. pl aced
under hi gh vacuumto obt Elxan@lesajld To this solid was
added DCM (2 nmL), MeNH2(2 nmL, 2 Min THF, 2 nmol). The
m xture was stirred at r-t. for 1 ured into
saturat ed NaHE(B and extr'c'_ﬁed ith c. The organic
25 | ayer was sepy w ed N t ine, dried with

anhydr ous Na2S04, q ated by W@QOM 043958
PCT/ US2003/ 035543 rotry eMapor at | &d purified by
flash chromat ography on silica gel eluted with a
gradient elution of 5 - 30% MeOH/ DCM nmi xed with 0 - 5%
NHAOH to yield 66 as a white solid (0.060 g). 1H NWR
6 (DMSO, 500 MHz): 11.21 (s.631H), 7.79 (s, 1H), 7.59
(s, 1H), 7.44 (d, .J =85 Hz, 1H), 7.29 (d, J = 8.5
Hz, 1H), .Wt‘%ﬁpf pgne istermedigte pp Example 89 (956 g, 0=13
; (
ol O R O350 g ) 0P, iy P
mig) wagpfjrred® r(tESy 15 462 ThepixtuxeasgioardUintor@turhte@NaHE(H and

%8%5 %@Eﬁ]@% u ;%B ro%iﬁ%lgyegs %%}%’:19%6(9 ava%yezrg Wi }’)ln €, dried with
arﬁ@@rddﬂ\f a6 S0L 2dnd@ntre®6y W%) evag@ﬁor{ Qléz)&ﬁlfﬂs
nmol an d DI\/F (2

NWP (0.25 m, 2.
Chamr}la ply pp sidiga gel with a g@demhﬁ Hen of 3 hvﬁeQHADéMasxed with

oD SEREP 8 AT R ARTER AL BHBERTIS. 4B 510

(st 8.V (<) 1My @USHM?@Q@; T =8oNggninayed @y + 9tsész 1H),
evapor ati on andﬁpurl fied f1ash chr omat ogr aph

4.3] (mc%H); 8128 (¥ 2hD 2291 6 ]&ﬁl)ls 2dp mi, dH).cX.631m.- 1}?)0%18 (m 2H),
2 Ve G BN XGH 19! N'sd (o, 43, WA, i 1819 68 (m, 511), 1.2 1.5

(m, 6H), 1.38 (d, T = 6.5 Hz, 3H). MS (ES): 580 [M-+H].

Example 61

64
A mixture of amine intermediate from Example 59 (0.097 g, 0.224
mmol), 4,4-dioxo-tetrahydrothiopyranyl carboxylic acid (0.040 g, 0.224 mmo]),
EDC.HCI (0.107 g, 0.56 mmol), HOBt (0.076 g, 0.56 mmol), NMP (0.275 mL, 2.5
mmol), DCM (1.5 mL) and DMF (1.5 mL) was stirred at r.t. overnight. The mixture
was poured into saturated NaHCOj; and exiracted with EtOAc. The organic layer was
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67 as a white solid (0.100 g). M5 (ES): 520 [ M+H . 20
Exanple 65 F3 N N' ' CO2H H 68 Synthesized accordi ng
WO eootlg39stame sequence as was used for the syne¢EEFR086035543
conmpound 12 (Exanple 9). 1H NVR 8 (DVSO, 500 MHz):
1121(3 1H), 25778(3 1H), 7.44 (d, J = 8.5 Hz,

seB Al inhsf s Topiioc s Bhigaals S By conbinpied fy rolary

ev:hblir’atlgn @14d %Lfﬁﬁehl'ﬂ)éﬁ fladh %Erohmtcﬁkﬁhi/ h Slica }_%1 Q@th(a'@raﬁ?ﬁt’ elution
ofFloe 2% Mq@ﬂDﬁM-mfxed ®ih 0c AHNHhOIégo y@iﬁ%wnghme solid

e SR QRSP EITRT05. W G 35T =5

5 Hésl’H)17b|b(d7J :39 5(}@5 ngll? 3919§1mF52H) éHB(mhﬁLiéh n?ﬂiﬁ% 955 (m,

113) GGB((m, ZHLOZ QHm, O B 11545 (leﬁH} MSAES): $94 [MiH].
1.50 - 2.00 (m 4H 1.44 (d, J= 6.4 Hz, 3H), 1.22 (s,
6H. ESI (MH) miz 423. Exanple 67 4H3 F3 N CHB / N

10 65
Synthesized according to the same sequence as used for the synthesis of
compound in Example 4. "H NMR & (DMSO, 500 MHz): 11.20 (s, 1H), 7.78 (s, 1H),
7.44 (d,J=8.5Hz, 1H), 7.29 (d, J = 8.5 Hz, 1H), 3.58 (s, 1H), 3.30 (m, 2H), 2.97 (m,
1H), 2.75 (m, 1H), 2.61 (m, 1H), 2.39 (m, 3H), 2.02 (m, 3H), 1.80 (m, 4H), 1.59 (m,
15  4H), 1.45 (m, 3H), 1.38 (d, J = 6.5 Hz, 3H), 1.32 (m, 1H). MS (ES): 449 [M+H].

Example 63
m e
66
20 To a mixture of acid 65 (0.070 g, 0.15 mmol), DMF (1 drop) and DCM

(2 mL) was added (COCl), (0.5 mL, 2 M in DCM, 1 mmol). When the gas release
ceased, the mixture was placed under high vacuum to obtain a solid. To this solid was
added DCM (2 mL), MeNH»(2 mL, 2 M in THF, 2 mmol). The mixture was stirred at
r.t. for 1 h, poured into saturated NaHCOj3; and extracted with EtOAc. The organic

25  layer was separated, washed with brine, dried with anhydrous Na,SQy,, concentrated by
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Conpound 69 from Exanple 66 (1.03 g, 2.43 mmol) in 5

nL. DCMwas treated with oxalyl chloride (2.1 n, 24.3
woremkp4assl two drops of dry DMF. After 30 m nPCT/URI®03/035543

reacti on was brought to dryness under | ow pressure.

DCM (15 nmL) was added and the flask was put into an

rolgf T O ON AT PO T g PEUM 0RO G MUtk el Dty with
grﬁdﬂeﬁrdhﬁfbn df% -0 MECRIDTUM mixed Weh0e29% I NoM, i W@ld 66 as a

onpletion by LC-M5. Water (30 nL) was added and the
wlad.:pmdnds{o ow%mw&&@m@aowxmz)mz 8% 28),1.J9 (sThH), 7.59

a i ned, | e 0 n t ed
o T4 R SR R B TS b S Hehp S ERER 57 W,
o 7 i
b o i T PN (00 28 i A0 BBRigh, £33 -
1@&(m,1}€)H) 7.384d,(Jd; 6. 373 38).HAS (EB)): 462 [BH]d, J= 8 0 Hz,
1H, 3.77 (m 1H), 3.41 (m 1H), 2.98 (m 2H),
2.55(m 1H), 2.10 - 2.50 (m 4H),1.45-2.00 (m 4H)
1.41 (d, , J= 6.4 Hz, 3Hixampitl4(s, 6H). ESI (MH) niz
422. 83 WD 2004/ 043958 PCT/ US2003/ 035543 Exanple 68 H
i Fg ~1 1 NOOH::: A:DN 71 The m xture
of the acid 69 3 Q; /118 mmol ), EDC
5 (68 ng, 0.354 8gnol ), N W
(0.039 niL, 0.354 l-am~ne (-10
equiv.) in 2 nL DCM was stHrred at room tenperature
overni ght. The solvent was renoved under vacuum and 1
mL DM and 0.2 nL water were added. The sol ution was
injected directly to HPLC (reverse phase) to render 30
ng (0.066 nmml) of 71 as yePlow film 1H NVR (400 Mz,

?DggD% d,6 %ﬁlgt.“%éﬁfz%wlﬁ @@%&03% 6(z(m2 h“E’HP: Py IX&? ethf:'pr?}’ gool
(OH20 g, 01y mBoNEPCHAA0(12Y g46ip6 nPnéld,(IHOBLE).0892g, DH6-mmol),
VGO 0 e P Gy
Tl{’e'figlxu@é %%&u%% &lﬁﬂo lé%‘_'tu%%eji NQ@@ R extHeRE witMdA:. | e N

orgamc layer was separated, washed with brme dried with anhydrous Na;SOs,

concentrated by rotary evaporation and purified by flash chromatography on silica gel
with a gradient elution of 10 - 20% MeOH/DCM mixed with 1 — 2% NH4OH to yield
67 as a white solid (0.100 g). MS (ES): 520 [M+H].

Example 65

68

Synthesized according to the same sequence as was used for the
synthesis of compound 12 (Example 9). 'H NMR & (DMSO, 500 MHz): 11.21 (s, 1H),
7.78 (s, 1H), 7.44 (d, J = 8.5 Hz, 1H), 7.29 (d, J = 8.5 Hz, 1H), 3.31 (m, 2H), 2.99 (m,
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15 T0918766 T0919231 69 72 Conpound 72 was prepared

foll ow ng sane procedures as described for Exanple
W®7004/083958VR (400 MHz, CD3OD) 6 7.79 (s, 1H), 7rGPUSIN3/035543

J=8.4 Hz, 1H), 7.28 (d, J= 8.4 Hz, 1H), 7.07 (d, J=

8.4 Hz, 2H), 6.75 (d, J= 8.4 Hz, 2H) 382(m201H)

11%%?%@1 1&@6%@%0%"5 39y 680, B2 fg;@)ﬂlGZ% " 4G50 G 61D,

N@Q@Sg@%aosmw (M) mz 443. Exarrple 70 N F3\I |
T,” NMMF3 N vJ CO2ZHNH HDW 2 \--\ HN 69

73 84 WD 2004/ 043958 PCT/ US2003/ 035543 The sane
procedure was foll ovvedCD@ for (}%”rpound 71 (Exarrpl e
68). 1H NMR (400 MHz, 78 (s, 1 , 7.39 (d,
J= 8.4 Hz, 1H), 7.29 (d, H), 390(|n
1H), 3.70 (m 1F) in, 3H, 2.95
(s, 6H, 2.50 5 2. .Nso 1H), 2.00 -
2.20 (m 4H), 1.60 S (8H J= 6.8 H,
3H), 1.27 (s, 611). ESI I'(I\/I-H-)Hrdz 493. Exanple 71 H H
F3 EDC, HOST, NMMF3C N CX2H.NB, C'aw ~, ~ H H DWW
HV'~NBh HH Ov 10 69 74 he sane procedure was

fol | owed Styhtlﬁ@[zed@mw&iﬁg to/ ﬂae(s@ﬁa U%n&&)s wasthisBVRr(HH0
MHz, CD3OD) S 7.77 (s »—% J= 8.4 Hz, 1H),
synﬂzems(oaexamplsziﬂw op M 5 0D 45 7818, 158, 7.39.d0/ = 8.0

s o g . 7058 100 05 0. 3 Saf o Sy 30,5
KDL 63k, 1), 80401 SOk, MED3 115 - 2.00 (m, 4H) 1.44 (d, J = 6.4 Hz, 3H),
122 (s, 6H). ESI (MH") m/z 423.

Example 67
F G &
3 | YN CH,
N 07 ™NH,
H H
70

Compound 69 ﬁc;m Example 66 (1.03 g, 2.43 mmol) in 5 mL. DCM was
treated with oxalyl chloride (2.1 mL, 24.3 mmol) and two drops of dry DMF. After 30
min., the reaction was brought to dryness under low pressure. DCM (15 mL) was
added and the flask was put into an ice bath. Much excess ammonia in dry DCM was
added slowly to react with the previously formed carbonyl chloride. In around 20 min.,
the reaction showed completion by LC-MS. Water (30 mL) was added and the aqueous
layer was extracted with DCM (3x20 mL). The organic layers were combined, dried
and concentrated. Purification by flash chromatography on silica gel with 5-10%
MeOH/DCM afforded 70 (800 mg, 1.90 mmol) as light brown film. "H NMR (400
MHz, CD3OD) 6 7.78 (s, 1H), 7.39 (d, /= 8.0 Hz, 1H), 7.26 (d, /= 8.0 Hz, 1H), 3.77
(m, 1H), 3.41 (m, 1H), 2.98 (m, 2H), 2.55(m, 1H), 2.10 - 2.50 (m, 4H),1.45-2.00 (m,
4H) 1.41 (d, , J= 6.4 Hz, 3H), 1.21 (s, 6H). ESI (MH") m/z 422.
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15 1.49 (d, J= 6.8 Hz, 3H), 1.27 (s, 6H). ESI (MH)

mz 582. Exanple 72 F3 | CO2H EDC, HOBT, NW> 107) | N
W@EENB04PC H HDVF HH O H2ZN-NBn 69 75 20 TPET/Bsawe3/035543

procedure was foll owed as for conpound 71 (Exanple

68). 1H NWR (400 MHz, CD3QOD) b 7.77 (s, 1 H), 7.38

(d, J= 8.4 Hz, 1H), 7'27E§1§ = 8.4 Hz, 1H), 7.20 -
7.40 (m 5H), 3.88 (m 1 ‘f“l’ff.%g (br, 2H), 3.30 -

%.65 (m 54), 3.2L (m 2H), 2.50 - 2.90 (my 5H),

50N m 3y . - 2_%&46@1-,\&}7‘),3 L 6Q_- 190

1.48 14| 6.8 Hz, 03%—1—2@—@» 6%%
59625ﬁ on 2004/ 043958790 P 20035%4;4 anpl &

73 H F3 CHO NaBH(OAc)~, DCM F3C ~ 1 | NNH HH H2N H
HOHd H76 77 Conpound 76 was prepared by reducing

conpound 69 and oxidizing the 5 corresponding al cohol
with S03%yridine in DVMSO TEA as described 7h Exanpl e

44, To th AV : .

' 2 DO e i o R AP R L° 030 W, 0 R T
(G8rm4;,)0.3 5 rhmaédHQB”E ﬁé. ragld]. 1 idommof), N Me0(029 iy, 0. 3542 ol)
] Bk S e HG (ol SRRt T CHoVHEs sftrdt o adure
oRiier:. e SB19&RMLS réM6vdl utlddF acuhnta@ll 1fthl MFiQ8 O.C2:t Iﬂ% water

solution was 10 injected directly to reverse HPLC t

wexerrdded. plipessojionovastipjented Aireatly tedPI0C (88eraephase) tagendee 30

e bR SRR Bofe2, Ebio Hyogls
76Ma, V48418 Qﬁ%,(ﬂ% fa, = 8. 2160168 3.3 gﬁ,&ﬁ; 391 1q9,3492 11z,
4 2.75 - 3 2.50 (m~ 1 Hy, 2.00 -

ém H) , .iOgémAH), 2.
15), 20l 0(n3-28 (1) 4H), 8H5(mn, 1), i 15, - B5Him,14H)9 1.50¢R.0Q€m 6144 (d, J =

6 5517, 312238, 31359~ 7 2 365 Bt Fherny 5ok 460 1 2

Example 69
F3 3 N/\/k EDC, HOBT, NMM ' 2 3 N
| CO-H —HN_> l NH
d
N H DMF "2 N H OH
OH
T0918766 A T0919231
69 72

Compound 72 was prepared following same procedures as described for

~ Example 67. 'H NMR (400 MHz, CD;0OD) 5 7.79 (s, 1H), 7.39 (d, J = 8.4 Hz, 1H),

7.28 (d, J=8.4 Hz, 1H), 7.07 (d, J = 8.4 Hz, 2H), 6.75 (d, J = 8.4 Hz, 2H), 3.82 (m,
1H), 3.61 (m, 1H), 3.20 (m, 2H), 2.65 — 3.00 (m, 6H), 2.50 (m, 1H), 2.15 (m, 3H), 1.60
-1.90 (m, 3H) 1.45 (d, J = 6.4 Hz, 3H). ESI (MH") m/z 443.

Example 70
i G
Fs 3 N/\/k EDC, HOBT, NMM' ° Y
| COH N > I NH
N H DMF "% N N H \/\}\1—
/
69 73

84



15 Exanple 74 F3 TEA, 00 Ci vi > F3 NO N NH

(CH3S02)20 1 N HNS=O HHH78 79 Conmpound 78 was
wW@bdioaiossass i n several steps foll owi ng a sequenckCR0S2003/035543

simlar to that of Exanple 10. At 0 C, to the solution

of conpound 78 (6 ng, 0.015 mmol) and triethyl am ne

(6 nmg, 0.06 mmol ), was added net hansul foni ¢ anhydri de

(7.8 ng, 0.045 nmmol). The reaction was kept stirring

for over nigddameii8csildRE folBHed ﬁ@f&ﬂé@ﬁ g{@ 68).

and the resulted residue was subjected o reverse PLC

HNMRéémﬂ)elvﬂiguCé)gg)a) BT EE) 1 H)7793£(31 J=n&4 Hx, 0B} 7afold) J = 8.4

s A1) Sopdh, W 7GR bS5, 4 i tn, ) 2.95 65 SED. 50~
251, ; 2004 L 2
s 240ym2ai. 3086, 020041 959958 4RETLHS20033891R40 90 .
Hz, 30, 1.22 (QGH) S, m/z493(d, J= 6.4 Hz, 3 H), 1.20
(s, 6 H. ESI (MH) mz 472. Exanple 75 NaBH(OAc)3 N R
FENHF3 HHNBoc NO H 4 Ofj] O 81 , R=H, 82 80

R=Me, 83 R=Ms, 84 5 A E'x%ﬁlg[@pf amne 4 (0.9 g,
2.92 mol), sodi um tri acet ox orohydride (2.5 g, 11.7

nol ) ardtal dehy 80 (1.0g, 3pp nmol) |nHDCE (025 M
m g, § EDRLHOBB oML € @ﬂ @ ,\(—\NBn
Th t xt ur e vigs tr t ed ; ated

H H NEn
\_/

10 69 ' 74
The same procedure was followed as for compound 71 (Example 68).
"H NMR (400 MHz, CD;0D) § 7.77 (s, 1 H), 7.38 (d, J = 8.4 Hz, 1H), 7.27 (d,J=84
Hz, 1H), 7.20 — 7.40 (m, 5H), 3.90 (m, 1H), 3.70 (br, 2H), 3.30 — 3.65 (m, 8H), 320
(m, 2H), 2.50 — 2.90 (m, 5H), 2.50 (m, 1H), 2.00 — 2.20 (m, 3H), 1.60 -1.90 (m, 3 H)
15 1.49(d, J=6.8 Hz, 3H), 1.27 (s, 6H). ESI (MH") m/z 582.

Example 72
K@CO:\)/\)( EDC HOBT, NMM m/\);
DMF \Q\IBH
HgN NBn
69 75
20 The same procedure was followed as for compound 71 (Example 68).

'"H NMR (400 MHz, CD;0D) & 7.77 (s, 1 H), 7.38 (d, J = 8.4 Hz, 1H), 7.27 (d, J= 8.4
Hz, 1H), 7.20 — 7.40 (m, 5H), 3.88 (m, 1 H), 3.69 (br, 2H), 3.30 — 3.65 (m, 5 H), 3.21
(m, 2H), 2.50 — 2.90 (m, 5H), 2.50 (m, 1H), 2.00 — 2.20 (m, 4H), 1.60 -1.90 (m, 6H)
1.48 (d, J= 6.8 Hz, 3H), 1.26 (s, 6H). ESI (MH") m/z 596.

25
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sodi um bi car bonate sol ution and extracted wth ethyl
acetate, the organic |ayer was 10 washed with brine
w@na4a43988l, concentrated and purified by flashPCT/US2003/035543
chromat ography on silica gel eluted with 3% MeOH DCM
to yield 81 as yellow solid (0.73 g). Conpound 81 was
treated with trlfloroacegﬂc a(i ? in DCMfor 0.5 h,
concentrated and purifie X[‘)‘ Plg ?ésh chr omat ogr aphy on
silica get eluted wth 20:1: O 1 DCM MeOH: NH4OH to
Pt ~§ aﬂ\e/%l I Sl d e
5 11.2 €50 Ty

, J=
3 H),

H),284(dd 1H),250275

( 210245(m4|—|) 2. (d,J-12H22H)
1551956(m5 : 47(m2|—|)13511(m2|—|)
1.35 (dmC@)m@uﬁdW a§ e (T

mz 478. Con'pound SEV Bx‘é?ar &b%edlmn%]comv%ggﬁkga ed}lldlZlngthe
COir Qshomcbngmllcq@iyzuéx %0 p)ﬂrl@;le 1112321\’15 OgT Eﬁnﬂs Yegmmithed m:[Exmmple 44,

TR B 7o 4 bbb M M sl

mBquachctzs 0Gh 0. mmgﬁaﬂ&v&p&%'e QAditidR&f @ﬁﬁhfegﬁ %%ﬁo 122

with ethyl acetate, the organic |ayer was washe
nppelh g hsmepctipn adxture wackapt ptirias forrryepughtr iThg selyemt veastremoved

a% Nﬁg%@&%ﬁ i h Féél@eg%l% |m1§qu9t% Ie%vﬁvg\fs% tgraggrt éhr:‘o?}%t on was

irfjétttebd\ﬂre(ctl@&b Mvizrse IH’I@%]IB])deB pﬁro%llbﬁf filin 7 (18 B4.(33, thmol)
?-2’1, 733( év[ﬂ’l@eé Lé{d, J=6.4 Hz, 1
agthewrydigh 4 FoBGS qﬁ @e@bbé @ﬁ&is ) A0, ¢ &, 8.4 He, 1H),

; A7 d = ,8:0 JF
7RgtalF s Bz, 18R 5 i 4 1 5,8 1 560 6845 o 3 36,5 TG o, 4
H), B%5 £4,10, (mJ? 1), 8.504m, ?glg) 2. 0E|SI2 Z0Mirt;)3 1), 2. 639290 t(1m’ 3 H) I1.49

nmo was treated with nes

oo S8¢ 539196 9 104 (b} QMY gt ne
(0.013 g, 0.013 mmmol) in DCMfor 2 h. at 0 5 C. The
reaction was treated with saturated sodi um bi carbonat e
sol ution and extract ed \Mxhmpdt T4/l acetate, the

organi c Iayer shed with brine and dried,
Fgoncent r ated an |f|TEAl0b§l fl a8

f/: @wa el Cow o0 (égféz)zg’ss

CDC13) 68.*10(3, 1H, 786(slH), 73"2(3"'2H)
3.74 (s, 3 H), 3.63 (d, J= 9.5 Hz, 1 10 H), 2.93 (d,
J= 9.5 Hz, 1 H), 2.60-2.80 (m 7 H, 2.20-2.50 (m 5
H, 1.96-4t, J= 10.8 Hz, 1 H), 1.8 (m 4 &, 1.73 (t,
J=7.8, 1°H, 1.60 (t, J= 12 Hz, 2 H), 1.30-1.50 (m
3H), 1. 35Cpuipodnd B GasizhtaiBedin sekEShl {tépdHpllowingmBquence

sir'%)ﬁaarnﬁ))I tﬁat7o@ E!?(l_ample 10. At 0 °C, to the solution of compound 78 (6 mg, 0.015
mmol) and triethylamine (6 mg, 0.06 mmol), was added methansulfonic anhydride (7.8

(&

11
l\)

N
R
(&

11
(O(_n
N

o_EFN

mg, 0.045 mmol). The reaction was kept stirring for overnight. The solvent was
removed under vacuum and the resulted residue was subjected to reverse HPLC to
render pure yellow solid 79 (2.0 mg, 0.004 mmol). "H NMR (400 MHz, CD30D) &
7.78 (s, 1 H), 7.40 (d, J= 8.4 Hz, 1 H), 7.30 (d, /= 8.4 Hz, 1 H), 3.50 - 3.70 (m, 2 H),
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Fal NI OH H 15 85 Conound 83 (0.02g, 0.04 nmol)
was"treated with [ithium alum numhydride (0.02 g,

w@24Bmys8 ) in THE for 2 h. at room tenper at urBCT/TR®03/035543

reaction was treated with saturated sodi um bi car bonat e
solution and extracted with 20 ethyl acetate, the

| i i and..dr i

T e LD A o e el oot AL S Aot (@
Jsid.4 Ha, Yei), rbuisd My tHSIgMHf) Bi/A4720CM MeOH: NHACH t o
yield 85 as yellow solid (0.055 g). 1H NWR (400 MHz,
CDC13) 6 8.1 (s, 1 H), 7.80 (s,1 H),17.3|_’|;3 (;,3% 5065

3.41 (s, 3 H, 3.15 (d, 4= ) : , 2.35-2.

(m 7 H, 2.67 (m 4 H),ié‘.aé@’l"ﬂ 2 H, 1.5-1.9 (m 12
J= 25 6.6 Hz, 3 H. ESI (M#) mz 464.
958 PCTHaBIR663/ 03534 Exan”plé57 F3 N
Mpound 83 (4g,, 8. 15 s HESETE
wi Ch-Tin-Tivainkydr oxi de 5. (08391 g, & Rl n Tdrdf
MeOH aril watler reflux ovéermi ght. The reagti om Wwas
treated with 1 N HG~Z ron and extracted gith
i sopropyl al cohol and g#ateroform the organic |ayer
was vva‘ghed with brine and dried, concéfitr®ted and
purified by flash chrof&tography on H-MbG3 gel eluted
with 10:1:0.1 DCM MeCOH:. HOAc to yield 2 g pink powder
(acid). The acid (0.052g, 0.11 nmnol) wabis;Beacted with
2- met hoxyet hyl am ne 10 (0.0098 g, 0.13 mmol), under

h di i - (O , . 4OBt .
N AL R e gy
(25VE 1127 mimolhandr addehyde 80pedg 3y mnﬁﬂ)glanD@aE 1(0.2%' e solgtion)twas
' ted, w t t sodi um bi carbonat e
S5 O IR e L e e T
sddae bicaFonURSORUoMahd ecltfdcRE vARDeth{il dcedte, HRMEEIHL ﬁp&dwas

and purified by flash chromatography on silica ge
washgfl gdthiring ang dpigd.jcopcentmicitant Orxrifpibyiflash shrehetogGphyp on

il L9 Rlidd it 395MELE/BEMIR AN MPEriow solid (0.73 g). Compound
81 was treated with trifloroacetic acid in DCM for 0.5 h, concentrated and purified by
flash chromatography on silica gel eluted with 20:1:0.1 DCM:MeOH:NH,OH to yield
82 as pale yellow solid (0.49 g). '"H NMR (400 MHz, DMSO) 6 11.2 (s, 1 H), 8.03 (s,
1H),7.41(d,,/=84Hz,1H),725(d,J=8.4Hz, 1H),3.64(s,3H),32(dd, J=2.4
Hz,J=9.2Hz, 1H),2.86 (m,2 H),2.84 (dd, /J=2.4HzJ=9.2Hz, 1H), 2.50-2.75
(m, 4 H), 2.10-2.45 (m, 4 H), 2.0 (d, /=12 Hz ,2 H), 1.55-1.90 (m, 5 H), 1.47 (m, 2
H), 1.35-1.4 (m, 2H), 1.35 (d, , /= 6.6 Hz, 3 H), 1.25 (m, 1 H). ESI (MH") m/z 478.
Compound 82 (0.1g, 0.21 mmol) was treated with formaldehyde (0.0i g,
0.3 mmol) and sodium triacetoxborohydride (0.178 g, 0.84 mmol) in DCE for 3 h. at

H, 1.40 (d

room temperature. The reaction was treated with saturated sodium bicarbonate solution
and extracted with ethyl acetate, the organic layer was washed with brine and dried,
concentrated and purified by flash chromatography on silica gel eluted with 20:1:0.1
DCM:MeOH:NH,OH to yield 83 as yellow solid (0.01 g). 'H NMR (400 MHz,
CDCl3) 6 7.93 (s, 1 H), 7.84 (s,1 H), 7.33 (s, 2 H), 3.71 (5, 3 H), 3.4 (d, J= 6.4 Hz, 1
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CDC13) 6 8.05 (s, 1H), 7.83 (s, 1H), 7.34 (s, 2H

3.48 (s, 3H), 3.35 (s, 3H), 3.05 (d, J= 11.2 Hz, 1H),
wQ2@8/043958 2H), 2.60-2.75 (m 3H), 2.35-2.55 (nPCPH$2003/035543

2.05 (m 211), 1.48- 1.60 (m 5H), 1.22 (s, 6H), 0.85

(m 2H) . ESI (M#) nal/z 464. 89 WD 2004/ 043958

B ) 6 AP, AR oy ¢ PG RO Bk bl s BED. 210

288 (mLAE)R1 E8G .96 (oh, 1h?3§ N3§| @Ietw:ds 6(Hz NS i ESI(%)I‘H*)W}M%.
“"NaBH( QAc) 3 N LPh R ="Me 90 91
| nt er nedi &pepgEad $2x0. QSE, Q;lO@ mr5019wmrﬁba)te@vw§h@mw0hl@ri®

((f¢ % e% %‘?ﬁ%ﬁ%@ %el{glylglﬂm(ego %JLM&&?? al ”'181% RCN £y 2 b at 0
5 °@ndhé i‘&c@(ﬁ{ Raxyrtdt&el wizh é’atﬁrﬁteﬁ@o&lﬁngblcﬁrbanmmmﬁi addOXfacted

erature. After stirring overnjight the m xture was
w\l,@gﬁya agitate, the prgenicdeyes as Washadapidoaringang dried, concentrated and

PR AR St i L ST B i AT s

DOMHMeCDMZ\]MH té\nyand)@al &deammoﬁal(o })55 g)AHHBMR o MIBI%
[ ution cont ai ni ng

cBs18 5 78 0 Tl ode ot é?xﬁéi)at”dﬂés 315 N 1 9. iz, 1
f [
o Y 0% 6 oA B 1A o0

HEol Bl (mahE)al. 73 (o) =ady |1tH)om 60f(t viat BY He® B),m.30-1.50€m,

3t S "9=%26 BS, WA8). Bs1 ME" mz 556,

Example 76
: N~
| OH
N w
15
85

Comound 83 (0.02g, 0.04 mmol) was treated with lithium
aluminumhydride (0.02 g, 0.042mmol) in THF for 2 h. at room temperature. The
reaction was treated with saturated sodium bicarbonate solution and extracted with

20  ethyl acetate, the organic layer was washed with brine and dried, concentrated and
purified by flash chromatography on silica gel eluted with 20:1:0.1
DCM:MeOH:NH,OH to yield 85 as yellow solid (0.055 g). "H NMR (400 MHz,
CDCl) 6 8.1 (s, 1 H), 7.80 (s,1 H), 7.33 (s, 2 H), 3.41 (s, 3 H), 3.15(d, /= 10.5 Hz, 1
H), 2.35-2.65 (m, 7 H), 2.67 (m, 4 H), 2.05 (m, 2 H), 1.5-1.9 (m, 12 H), 1.40 (d, , J=

25 6.6 Hz, 3 H). ESI (MH") m/z 464.
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10

15

filtered washed wi th copi ous anmounts of
di chl oronet hane. A portion of this material was
wWEeoslides by usi ng preparative HPLC (Cl8 col unPCT/US2003/035543
10% 90% acetonitrile/water 15 gradient). 1H NVR (400
MHz, MeOD) b 7.79 (s, 1H), 7.36-7. 42 (n1 5%0,
7.25-7.32 (m 2H), 4.14 3 3.90 (t,
J= 11 Hz, 1H), 3.67 (d, }&%TEH?Q} 1FD 3. 32 3.52 (m
3H), 2.81-3.14 (m 8H), 2.53 (m 2H) %492 31 (m
3H), 16613_9 10 (m 3 ESI (MH) niz
: 54 CRATS 3  GCeneral

. dded to a

di chl or onet hane sol uti'on ( .2 M containing am ne 89
(1 equiv.) and the respectlve ket one or al dehyde (3
equiv.) at roomtenperature. After stirring overnight
t he sol vent was renoved using evaporation, and the
remaining 5 residue was purigg ed using preparative
HPLC (018 columm, 10% 90% acetonitril e/ water

gr adi ent ) Companest8bEe( FEAngaoh yas mtmltbzmmumﬂzydromde

R By e Meorln® et P onBithony L The riicn ws

tréd-tbd witR.182 H{ soldtidd adrz extﬂawed&vﬁﬁrs@p@ﬁyl(aﬂ@ohgi‘ﬁnd chloroform the
2.81-3.14 (m 13H), 2.51 (dd, J=12, J= 14 Hz,

or@a@@ I?W wgﬁ_l)waslgpdégﬂybrgye E{qql]dr@[i;) cong;ergmte(dmnquylﬁegsy ash
c}(l\r/ngﬁD‘%o g[égpﬁy ?é%l(hca @%lﬁ’tgd %/?’%1 1-6':710‘2 ;E}%éﬂd ]}3&%?]—“?8?%4{8 %egﬁ"ﬁ g pink
pgwder 24id). Alhk4cidd0.0524,3). Hzmnddt) wasre8&ed tvlthl-m&thokyathylamme
(odos gsﬁfg%axﬁgr)gﬂrbd%}@e g@l_nc%ﬁ,%n 9L§D<}f(052 ( Eb 33 21.1;5101) HOBt
et O 48 00, S T P g
terertEEovVemEhhET he nqaq;mqﬂ Was tgaﬁt@.’&uth saturated sodium bicarbonate
solution and extracted with ethyl acetate, the organic layer was washed with brine and
dried, concentrated and purified by flash chromatography on silica gel eluted with
20:1:0.1 DCM:MeOH:NH,OH to yield 86 as brown oil (0.003 g). '"H NMR (400 MHz,
CDCls) 6 8.05 (s, 1H), 7.83 (s, 1H), 7.34 (s, 2H), 3.48 (s, 3H), 3.35 (s, 3H), 3.05 (d, J=
11.2 Hz, 1H), 2.88 (m, 2H), 2.60-2.75 (m, 3H), 2.35-2.55 (m, 9H), 2.05 (m, 2H), 1.48-
1.60 (m, 5H), 1.22 (s, 6H), 0.85 (m, 2H). ESI (MH") m/z 464.
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BNnNH2 NaBH(OAc)3 H F3C NBn COOEt N H H 93 Anal og
91 (TFA Salt). 1H NMR (400 MHz, MeOD) 6 7.79 (s, 1H)
wQ200d/043088 J= 8 Hz, 1H), 7.29 (d, J= 8 Hz, 1H)PCHUZH03/035543

q, J= 7 Hz, 2H), 3.88 (d, J=12 Hz, 91 WD 2004/ 043958
PCT/ US2003/ 035543 1H), 3.67 (d, J= 12 Hz, IH), 3.57

(m 1H), 3.10-3.21 (m 2 3,02, (t, J= 14 Hz, 1H)
2.80-2.93 (m 3H), 2.53 F%ﬁ mple 2, J=14 Hz, 1H
2.19-2.25 (m 3H), 1.99 (n1 2H), 1.86 (m 3H)

FiG62-1.70 (m 2H), 1. 49 ( J= 7 Hz, 3H), 1.24-1.38

i (M—|+) 5 | nt defedi ate 92. SgBO K
LOYRE ex g, rrr’fB’I3 Jag=added Ho a || Z j
(2)5:1, | uti on coNt amifids 0 N
),~ 0. 65 rmol) atL roomtenper Af er
stlrrlng for 2 h, the xt Ut e was pourefl inte water Ph
(25 mLf and extracted with dichl oronethane (3 x 7%

m.). The organic | ayers were washed with briphen dried
over Na2S03, and concentrat ed to give internedi ate 92.

Coppound 31 was 10 us in the nextF£tep vvlth ut

puriicatien: ESI NGt z @%YdeAhal 050 j
Sodi b hy ri a9 % equi § N
a di Ht hape sol |on co L
benzyl & equi v. étone @{2 Ph

at rootenﬁ'erature After stlrrlng over ni ght t B®

sol vent was renoved using evaporation, and the
remai ni ng residue was purified using preparative 15
HPLC (C18 cgjumm, §0% 90% acetonitril e/ water
gradient). 1H N 0 Mz, MOD) 8 7.79 (s, 1H),
7.44-7.53 (o0 5H),9¢7.40 (d, J= 8 Hz, 1H), 7.29 (d, J=
8 Hz, 1H), 425(m 4H), 3.88 (t, J= 15 Hz, 1H). 3.75
(d,J14Hz 3.60 (d, J14Hz 1H), 2.75-3.26

70, il eng 120 8 Al i
dﬁhlbrmﬁé@haﬂe"éb‘lb)hoﬁf(@ ZWﬁeoitan%Qgﬁiﬁ@fE@la%nﬁQ 118 )MehRe 4 (1.2 ¢, 3.9

nmodul atory activity of the conpounds of the invention
mgned), and the carboxylic acid 87 (O 97 g, 3.9 mmol) at room temperature. After
stirring overnight the mixture was washed with water, dried over Na;SOy, and
concentrated to give intermediate 88. This material was used in the next step without
purification. ESI (MH") m/z 539.

Analog 89 (TFA Salt). LAH (200 mg) was added to a dry THF solution

(10 mL) containing 88 (2.0 g, 3.9 mmol) at room temperature. The solution was heated
at reflux for 2 h. After heating, water (0.2 mL) was added followed by a 1 N solution
of NaOH (0.2 mL), and a final addition of water (0.4 mL). The resulting solid was
filtered washed with copious amounts of dichloromethane. A portion of this material
was purified by using preparative HPLC (C18 column, 10%-90% acetonitrile/water
gradient). 'H NMR (400 MHz, MeOD) 6 7.79 (s, 1H), 7.36-7.42 (m, 5H), 7.25-7.32
(m, 2H), 4.14 (d, /= 13 Hz, 1H), 3.90 (t, /=11 Hz, 1H), 3.67 (d, /= 11 Hz, 1H) 3.32-
3.52 (m, 3H), 2.81-3.14 (m, 8H), 2.53 (m, 2H), 2.19-2.31 (m, 3H), 1.66-1.89 (m, 3H),
1.50 (m, 3H). ESI MH") m/z 511.
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be assessed using the in vitro and in vivo assay

nmet hods descri bed above. 25 Exenplary in vitro nethods
w0 pkiens$ | uorometric i magi ng pl ate reader ( FRCPRY2003/035543

functional assays (see, e.g., G Protein-Coupled

Receptors (1999) pp. 105 108 (T. Haga, G Bernstein,

idzm 7% *hg gfstynh’@tgls %@é%’ 1‘N§?i; gla ‘iﬂg’r@eué‘g%l"l gomhydﬂde

(Mapgy. ptvaaaddeaw@@)chﬁusmeﬂlan@wtmqolz M) B&Qaﬁm?g Afe 89 89 (1
MIller et al. (1999) J. Bionpl. Screen. 4:249-258)

equy) and @aﬁ@ﬁpwﬁm lwgms@r alichyde (Bsgaiv. et goom metmre After
<A T S D0, 322 PPuid ol Bl i

5  r3hué6os @ﬁﬁﬁedvhshﬁ?g prepiratie HPOZ (08 20R:1)4 895802

PCT/ U 003/035543 (1994) J. Pharnmacol . Exp flier.
acspanitiilefyatpy grsdiNBwnmn et al . (2000) Eur

e A A TR0 o o

7 364D (i, STH 7. IB/EZHBIZ m@mi)azl <D4I/d et 1V HEY1Hp 346 (¢, J 11 Hz, 1H),
publications a ications cited in th

B80T b o MR a2 B e, @‘ﬁﬁn%&ﬁmcwﬁy 2.5% (idoficd 2ad= 14

0 RSl T S 005 )

i ncorporated by reference. At hough the f or egoi ng
i nvent i onAhalsg BB ¢TFAcmtt).i BENMR (mMﬁemOD)mﬂ 7aYs, QH)

LI f |
7 A S 32 A ai&a?f‘wﬂ SR Eei g Sodt vy 1),
3 %@ (@rAk nppy, ity 3 Bokamsot e St l) 2.3 14q 8?15 3 E‘F(rh%ﬁtﬂ‘b%s(m

t'his invention that dertain changés
ZHbd»&&-b&Y (oS Okten, BRIl 4 émehld). VESH(MH )@bﬁ/psﬁ i ng
fromthe spirit or scope of the appended clains. 93
WO 2004/ 043958 PCT/ US2003/ 035543 WHAT | S CLAIMED | S:
1 1. A conpound having the formula (1): R2 HRnN Ar
IQ4 2 R RBHR3 4 wherein Ar
Example 79

15

OH
SO3 Pyr

COOEt
COOEt

91

NaBH(O
BrNH, aBH(OAc)3

ZT

SBn

COOEt

93

Analog 91 (TFA Salt). "H NMR (400 MHz, MeOD) & 7.79 (s, 1H), 7.40
(d, /=8 Hz, 1H), 7.29 (d, J = 8 Hz, 1H), 4.25 (q, J= 7 Hz, 2H), 3.88 (d, /= 12 Hz,

91
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30

5 represents a single or fused aryl or heteroaryl
ring; 6 Qis -N(R- or N(R) -(Cl-C3)al kyl ene-; X

WO R00463395% R is L2-Z . 8 LI is a bond, (Cl-C4)edRYE®nE035543

(Cl-4) al kyl enoxy and (Cl- 9 C4)al kylenam no; 10 L2 is
a bond, (CI C4) al kyl ene, (C2-C4)al kenyl ene,

PN kP LAY ERORN S - 14k 1)

2(3012. 9:801@!3{{0! 2.533d@ach 1Ry + 54 iRdemendent. hy(rﬁeif?ft@@ (m, 2H),
fromthe group consisting of hal ogen,

1 B meskiR 1§3-1.70C 8H).dl- 454y v = 1 1d2-1ED) éﬁr&ylnga (m, 7H); ESI (MH")
,{/%wo(m C4)a| kyl, -OR5, -SR5, 15

"¥1U0r o( C1- C4) al koxy, aryl, aryl (c1 c4)al kyl, - NO2,

- NR5RG, - GiténRGiate 9D 285; pyridifie &4 @@6%{62' N(nﬁ@lﬁz@ &Bled to a

2R5 - N R7)C(O) NR5R6 -S(O ) TNRS
éﬁ)% é“ cqspcr@dz%doﬁé ga[c)éS mmol) at

(L g%g lnﬁ'ﬁ'%g%o{%;? b met@{ %g%%%?ﬁ% gter bsiRr)

aﬁ@@etfﬁ@pedlmmbhlofdmmhme@ x%)rﬁL}( yThe org@fic Gy8s we?R&aashed with

f'l . %2 gbg% cogge%llﬁ_r lgl(v(é:} 04)6%:1;5%@2 C([;S%ound 31 was
HS%EI%@&%IR%?%% Wétg% (O CN and %%88( O nR8; 23

R4 is sel doeleg %KEHNS?&) gSoxhpmdum@rtmbn@hgdndlw(draqu;n) was

o e iR i KD S e AP A piaa say-) and the

kst@h@% Eledui0)TattrBem AP a R SA B e OX(CQI;l th%ﬂe Wivent was
2004/ 043958 PCT/ US2003/ 035543 26

rengyetgying pEpratiqueand By s¢Trainipe rem@@@msamﬁ@d using preparative

ﬁ%ﬁr\[lﬁ?cgﬁé% 1§%—9@}6 agégﬁllh%e/.y&éte? ad1 MQHOWZ

Nmmn b rxmqsfm)rmmmsﬁ(dﬂes}gr waOQdfﬁli aqiﬁpmﬂlemgl 0, J 8 Hz,
el ected fromthe Igrou consi stin S;

Hﬂ) 4235 @, D e BB f’rolnﬁ rdip (densl%HZnﬂi)oB GOC(RLB— 14 Hz,

BLAPTR 67 G et 2 LBtk a5 e gl s o

THRIGHCR R fm, MR INGRBE) SEBRIMH ) A#zQM(5R16) ORLS,
hydr oxy(Cl- 33 C8)al kyl, fluoro(Cl-C4)alkyl,
heteroaryl, -C(=NOR15)NRL16R17, -C(R16)=NORL5,

Example 80

The MCHR modulatory activity of the compounds of the invention can
be assessed using the in vitro and in vivo assay methods described above.

Exemplary in vitro methods include fluorometric imaging plate reader
(FLIPR) functional assays (see, e.g., G Protein-Coupled Receptors (1999) pp. 105-108
(T. Haga, G. Bernstein, eds.) CRC Press; Lembo et al. (1999) Nature Cell Biol. 1:267-
271; Saito et al. (1999) Nature 400:265-269; Wood et al. (2000) Eur. J. Pharmacol.
396:1-8 and Miller et al. (1999) J. Biomol. Screen. 4:249-258) and radioligand binding
assays (see, e.g., Receptor Binding Techniques (1999) pp. 37-47 (M. Keen, ed.)
Humana Press; Buckley et al. (1989) Mol. Pharmacol. 35:469-476; Mihara et al.

92



10

34 -NR16(OR15), -C(O NRL7C(O) NR1L5R16,

NR17C(O) NR16C( O R15 and 35 -NR17C(O) NR15R16; 36 Rs R6
WOZ00R84088 Rl1o R1l R12 R13 R14 R15 R16 and R17r@r/&@SBd3/035543

i ndependently selected fromthe group consisting of

hydr ogen, (Cl1-C8)al kyl, (C2 38 C8)al kenyl

Lkynvl o cyel 0663 fluoro - C4) al kyl
(é?gt%%‘ry?(”%f’-”%ﬁ‘?a@fgyl jer %@&@2@% @e&?@%gﬁ%?&% E%ar%
Padtinaxoy 130T25 S4Bl Wud#ot B, (2608 By JOPLEmABSIDES£871-378).

ring containi nlg fromO to 4 heteroatons 41 sel ected
fromt he §reuplasoemnpaundgydepongtraigd MEHRB 1 (eodylatory activity.
tetrazole); 42 optionally, when two R groups sel ected
fromthe group consisting of R5, 43 R6, R8, R9, RI11,

R12, R13, ARIpubliRitions Bidpaest dpplicaiots aitddds Mgd speifidaBon are
sane nitrogen atom 44 the R groups may be conbi ned

herginegeqypara d byaeterance agif eggh tnd pehlicatiomyorcratend apipliagtion
ware oG ARk i i i il 203l

R ramPal AURRH AT R Be sbstrBit b RlBlenge. gpithoueh
the, fo@ gaimg iB;entign hivebesnldssribpd imsonse detait bR iwapofilluéd@atidaeind
subscript nis 0, 1 or 2, s 49 2. The conpound of
Rl {OF PAFRASES %fo ey 8¢ Bwieést%}ldg% Hewidl be trglily appargnt tpHiose of
oRIHPPHAH i®theGhBinMght YHEE Rlabhifdd &f th¥ifent; :
corrpo_und_lof eCI ai mgl wher eian % 'S h;@@g&lgﬁh})afce:rg?&déanges
argbmgdifivhfgons anpohadadst th@letn withouidepaziimg fremrths spititomscope of

nze rin 53 R' is hydrogen and R3 is hydrogen.

thggp%%gﬁﬁiﬁ‘gisgss PCT/ US2003/ 035543 54 6. A conpound
having the formula (11): Rz HX RL I I NL1-~Y 2L

-Z 55 R" R4 56 Il 57 or a pharmaceutically

acceptable salt, hydrate, solvate or prodrug thereof,
wherein 58 LI is a bond, (Cl-C4)alkylene,

(Cl1-A4) al kyl enoxy or (C1
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59 4)al kyl enami no; 60 L2 is a bond, (Cl-C4)alkylene,
(C2-A4) al kenyl ene, (C2-C4)al kynyl ene, 61

W@ ab4/04ps8 kyl enoxy or (Cl-C4)al kyl enam no; 62 RT/US2003/035543

hydrogen or (C -C8)al kyl; 63 each Rl is independently
selected fromthe group consisting of hal ogen, 64

- - C8) al kenyl, (C2-C8)al kynyl,

AR ELMID TS @) e s
fluoro(Cl-C4)al koxy, aryl, aryl (G -C4)al kyl, -NO2,
-NR5R6, - @ Q\ Rbmpetididying thé forfu@ (WRER6, - N( R6) C( O) R5,
-N(R) CO2R5, - N(R7) C(O) NRGR6, - S(O MNRSR6, 67 S( O nRS,
-CN and -N(R6) S(O nRS; 68 R2 isTsgelected fromthe
group consisting of h < ogen, (A - 69
C8) al kyl, (C2-C8)al kBhy kynyl ,
fluoro(Cl-4)al kyl, - ORB; ) j
C4) al koxy, aryl, aryl (G - CARal kgt -NO2, - NR8R9, =0
-C(O R8, -C02R8, -C(O NR8BR9, - 71 N(R9)C(O RS,
- N( R9) C02R8, - N( RL0) C( O) NR8RY, - S(0) mNR8R9, - S(O) nRs,
whedignd - 72 N(RO)S(O nR8; 73 R4 is selected fromthe
group consi sting of hydrogen, -OR', -C(OR11, - 74
CO2R11, - NR11R12, -CN, (Cl-C4)alkyl and aryl; 75 X
and Y are ependent |y sel ected fromthe group

consi sting of {aresents asgs fsdused &yl adetareamying;
C2- C8) al ky:nyhyr1 CO2F and R13R14; 77
gpti onzell I ?ﬁ@&h\%}%%&ﬁa@)g‘gl %)ﬁ%b%églg to forma 3-, 4-,

5-, 6- or 7 78 nmenffered ring containing fromO to 2
het er oat ons set fromthe group consisting 79 of
N, 0 and §;;;80 Z is2sel.ected fromthe group consisting
of -OR15, -RRL5R16, - (O02R15, -RL8, 81 - (O NRLSRIL6,

_C( O) NR15R18, a baBd2(IGHIBylenSQCNRL R &nox NG &R R15,
8)2 Ni R15) N( RL6) SO2RL7, - C( O) N(R16) ORI5,
Colelkatemine4) al kyl , heteroaryl, 83 - C(=NORL5)NRL6R 7,

- C(R16) =NPRL5, bogL dé@é%%}/%%%?%@%ﬁ&%@é%alky%?lene,

WO 2004/ 043958 PCT.
(CNR)TIRY IO GO RIBkdermhminiR1 7C( O) NRI 5R16; 13 R > 14 R

Rizs RS Boos RAERERGEAC o bBet od from the oroup

consi sti ngacdfR'NY ﬁfd@ﬂ&ﬂenﬂ}gﬂé@é@ﬁr&ﬁ lthe érggp consisting of halogen,
(Ci-Cg)alkyl, (C5-Cg)alkenyl, (C,-Cg)alkynyl, fluoro(C,-C,)alkyl, —ORS, —SRS,
fluoro(C,-C,)alkoxy, aryl, ary1(C,-C,)alkyl, -NO,, -NR°R®, -C(O)R>, -CO,R?, -
C(O)NR’R®, -N(RH)C(O)R?, -N(R®)CO,R®, -NR")C(O)NR’RS, -S(0),.NR’R, -
S(0)mR’, -CN and -N(R%)S(0)nR>;

R% and R?are independently selected from the group consisting of
hydrogen, halogen, (C;1-Csg)alkyl, (C,-Cg)alkenyl, (C,-Cs)alkynyl, fluoro(C;-Cy)alkyl, -
OR?, -SR?, fluoro(C;-Cy)alkoxy, aryl, aryl(Ci-Cy)alkyl, -NO,, -NR®R?, =0, -C(O)R?, -
COR’, -C(O)NR®R’, -N(R*)C(O)R?, -N(R*)CO,R?, -NR'®)C(O)NR®R?, -S(0),-NR°R?,
-S(O)mR?, -CN and -N(R”)S(0),.R%;

R* is selected from the group consisting of hydrogen, ~OR"!, -C(O)R", -
CO,R', -C(O)NR''R™, -CN, (C,-C,)alkyl and aryl;

X and Y are independently selected from the group consisting of (C;-
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87 C8)al kenyl, (C2-C8)al kynyl, fluoro(Cl-C4)alkyl,
hetero(Cl-C4)al kyl, aryl and aryl (Cl- 88 C4)al kyl; 89

WORIB4/043988 5- or 6-nenbered ring containing froPCWUS®0B035543

het eroatons 90 selected fromthe group consisting of
N, O and S; 91 optionally, when two R groups sel ected

el RS RO O 2R OR R AR s 10

t he sane aﬁtumanlyogandanmaybé b@nb‘inlamnw bes. 6 or7-
conbined to forma 3-, 4- - or 7-menmbered 94

menpgredoies tavgng fremn® o %b@tﬁroatoam ingapendaithy geleeted from the
nms selected from 95 the group

COﬁSIStI n&@%gﬁdgnd S; 96 the subscript mis 1 or

2; and 97 it belegebfomithé gmup%oﬁ)slstihg@lf -DRY, NR‘T’R%? ¥1h{15R18
nd ai R4 is 0 e

—@Z DGR oK R OB & 5 R loMR [ SRemRERSS e

aiibs) & ( ad _
aryl uSIip.@lio The con‘pouneﬂjﬁp@dy)l% 9, %%gf(g b§1 %&droxy(cl
Og)aﬁgfﬂ;ethﬁ)em(ﬂngbé die@aioargﬂ f—(]Qm\IOfRéS)gIR&RV ea[t(l?dl%:t:N(Dg{lbf

halld%égdl (&@m& Nﬁg@@)ﬁ%ﬁ%ﬁ@éﬁ” o ’R5

_ﬁﬁgj 15 d. The conpound of Caim 10, wherein Rl is
og Iuoro(CI 2 C4)alkyl. 1 12. The conpound
of daim R@ RARér®i RFRPsR0, RY, 1113 RMIRY, TEW&mdQ{Jrf)@ﬂénd

f d (C - al kyl e
QSRS 61 BelELoln R e SR LA

S e e R o

cyiehretérn(G:Hes)slisidls enyl mad zpryl(&-é]a)aﬂkm,eger of fr om 1 to 4.
é 15. TheRq:Eo et or 6-mem(%erec{1}mg contalmrnglfrrg)nP 0to 4 %éterzoatoorms

selected from the group consisting of N, O and S (e.g. tetrazole);

optionally, when two R groups selected from the group consisting of R>,
R6, Rg, R9, R“, Rlz, R13, RM, RIS, R'6 and R are attached to the same nitrogen atom,
the R groups may be combined to form a 3-, 4-, 5-, 6- or 7-membered ring containing
the nitrogen atom and from 0 to 2 additional heteroatoms selected from the group
consisting of N, O and S;

the subscript m is 1 or 2; and

the subscript nis 0, 1 or 2.

2. The compound of Claim 1 wherein " represents a benzene ring.
3. The compounél of Claim 1 wherein Q is —-N(R)-.

4. The compound of Claim 1 wherein R® is hydro gen or =0.

5. The compound of Claim 1 wherein represents a benzene ring,
R” is hydrogen and R? is hydrogen.
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1 16. The conpound of C aim 15, wherein L2 is a bond.
1 17. The conpound of Claim 16, wherein Z is -C02R15
W@e04O0RBR1I5R16. 1 18. The conpound of C ai m BG/US2003/035543
wherein X and Y are conbined to form 2 a 3-, 4-, 5-,
6- or 7-nmenbered ring containing fromO to 2
het er oat o el ecte he p consisting of O,
N and S. ?‘Bfg 'mglc}}% g t@&%a@n 18, wherein X and
Y are conbi ned to form 2 g25- or 6-nenbered ring
containing fromO to_ 2 het dr bat ons sel &cted fromthe
group 3 consi st grﬁsg_ 20f 0 7d “HN—1."26—YThe conpound
of O aim 19, ) C rd conbiped o form 2 a
5- or 6-nenbered ring cﬁnt al pi nga“o het eroatons, 1
nitrogen atomor 1 oxygen atom 1 21. The conpound of
Cl aim6, hawngtheforrmla(ll\/) RR HX R \ I

of PR eI op e gelt 1S SRty ‘”ﬁf%teeﬁax%vﬁﬁr%ﬂ
21, wher eihjsn Bo?ldl(C12CB£1k§lene iC?@;;)aﬁ@?en%ﬁ%PE@d of

CIa|m22 wherein p is The conpound of C aim
Coelkylgmering Y i s - CORH. 98 WO 2004/ 043958

wher oi e xEand B (G CihEge 1RO M Yo B 8 fiksgyene,
(G~Coulkylenetper (€4- G4Damylemmab ning from0 to 2

het er oat ong .sel ected from 3 the group consisting of O,
N and S. R Ishydregen@ibotadlot; O ai m 23, wherein X and

Yoot o SOTBAE b fhdePérendy Sicttodol HFHBE E6hsidld of halogen,
(GrGyplksl, ¢Op€h)aikieny, (F,-Os)alklyayidfliGiro(C;27,)alyle-Q@RypSRHd
a§rof 2EThliie g Fh RS R NG, SRR D gh B s Copke 2 @

g)m@fqén T@(R@)U(Q)RS-L -Nmﬁg@()zl@i OR"GARRRAE ggfr%mgﬂd of

23 mhereln are conblned to

S(Q)mB— méRbeandd(R )Sgobrtﬂrn}t ai ning 0 heteroat ons,
nitrogen ﬁt is sePecte:cll fro H%%ngrg&poégns%tmg gf hydrogen,q%o gen, (Ci-

Cs)alkyl, (C2-Cs)alkenyl, (C,-Cg)alkynyl, fluoro(C;-Cy)alkyl, -OR?, -SR®, fluoro(C;-
Cy)alkoxy, aryl, aryl(Ci-Cy)alkyl, -NO,, -NR®*R®, =0, -C(O)R?, -CO;R?, -C(O)NR®R’, -
NR’)C(O)R?, -NR*)CORE, -NR')C(O)NR®R?, -S(0),:,NR®R’, -S(0).R?, -CN and -
NR))S(0)mR5;

R* is selected from the group consisting of hydrogen, —-OR !, -C(O)R", -
CO.R", -C(O)NR"'R™, -CN, (C,-C,)alkyl and aryl;

X and Y are independently selected from the group consisting of (C;-
Cs)alkyl, (C,-Cy)alkenyl, (C-Cg)alkynyl, ~CO,R'* and —~C(O)NR'*R!4,

optionally, X and Y may be combined to form a 3-, 4-, 5-, 6- or 7-
membered ring containing from 0 to 2 heteroatoms selected from the group consisting
of N, O and S;
Z is selected from the group consisting of ~OR'>, -NR*R'6, ~CO,R ", —R%,
~C(O)NRR'S, ~C(O)NR*R'®, ~SO,NRI*R'S, ~SO,NR'*R'®, ~NR!$SO,R%,
“NRP)NR')SORY, -C(ONR'®)OR", fluoro(C;-C,)alkyl, heteroaryl,
~C(=NOR")NR'R", ~C(R')=NOR", -NR'®(OR"*), ~C(O)NR'"C(O)NR“R ",
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1 29. The conpound of C aim 23, wherein R2 is nethyl.
1 30. The conpound of Caim 23, wherein RlL is CF3. 1

W@ 1004088958 onpound of C aim 30, wherein RL is PCT/US2003/035543
9-trifluoromethyl. 1 32. The conpound of C aim 23,
wherein RL is CF3 and R2 is nethyl. 1 33. The conpound

' grein j IpR2 is methyl and Y 2
ﬁﬁlq&@éﬁ@%@ %”E@%&@?ﬁi@h aim 33, wherein said
conpound RS, IsfeRéq{’?epj’fR]@nR“ZthhRB gRBURC RIS gt N g, Of

t he group consj sti n]ge 99’ WO 2004/ 043958
inderpndsplinsslerssbiaan the gonp FpniOnE3EhKdpiZN, 3CPCa}dIkyPCDCN

et el Al ol P sl g

KW;HHHHMHNMHM F3C N F3C N NI HO and NI
HO O 3 HKHH1 35 A pharnmaceutical conposi tion
conpri si n§ alsﬁﬁaphﬁ@@ﬁmbf‘é%d mylg C@@@@éﬁt@bﬂ@éé@ﬂ@mm

GEELPESAlgeR.g S P yone o e 1154
manuf act upptiarfallp, when two R groups selected from the group consisting of R,
R6, R7, RS, R9, RIO, R“, RIZ, R R R”, RIS, Rw, R and R'® are attached to the same
nitrogen atom, the R groups may be combined to form a 3-, 4-, 5-, 6- or 7-membered
ring containing the nitrogen atom and from 0 to 2 additional heteroatoms selected from
the group consisting of N, O and S;
the subscript m is 1 or 2; and

the subscript nis 0, 1 or 2.

7. The compound of Claim 6, wherein R* is hydrogen.

8. The compound of Claim 6, wherein R” is hydrogen.

9. The compound of Claim 8, wherein R? is (Ci-Cyalkyl or aryl.

10. The compound of Claim 9, wherein R! is independently selected
from the group consisting of halogen, (C;-Ca)alkyl, fluoro(C;-Cy)alkyl, -OR’,
fluoro(Ci-Cy)alkoxy, -CO,R’, -S(0)NRRS, -S(O)R> and -CN.

11. The compound of Claim 10, wherein R! is halogen or fluoro(C;-
Cyalkyl.

12. The compound of Claim 10, whereinnis 0 or 1.
13. The compound of Claim 12, wherein L' is (Cy-Cyalkylene.

14. The compound of Claim 13, having the formula (III):
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2 medi canent for treating a condition or disorder is

sel ected fromthe group consisting of 3 obesity, an
w@2a0um0¢po88 sor der, an anxi ety di sorder and a noPCI/US2003/035543

di sorder. 1 37. The use of C aim 36, wherein said

condition or disorder is selected 2 fromthe group

consi sting of obesity, anopexia nervosa, anxiety,

pani ¢ di sorder and 3 obsessyve-conpul si we di sorder and

depression. 1,638. rein said
\gn %ﬁgﬁ ohbi nat i on

medi cament i s (R b
Wi th an anti - obesi gen nti depr dssaft or an

anxi ol ytic agent. 1 39R’ TheMuse of O ai m 36, wherein
said nedicanent is for admRgjtration 2 orally. 1 40.
The use of Claim 36, wherein said nedicament is for
whereimthe sulscriptp is2npjateget offgint ¥ to 400 WO 2004/ 043958
PCT/ US2003/ 035543 1 41. The use of C aim 36, wherein

said conp nodul at es R. .1 42. Use of a_conpound

of Clain1iggﬁmémpﬁpu?ﬁgf&gﬁﬁﬂétWh?ﬁuﬂ¥mé=Zﬁrﬁedicanent
for nodi fying eating behavior. 1 43. The use of Claim

42, wher eié BRiGnREAENEMM 1S, FRéeHacieasbng 2 food
intake. 1 44. The use of Caim42, wherein nedi canent

is for increasing food 2 intake. 1 45. Use a
conpound &f- Thegrrmpeued ofClisn 16 heheraing BctGPR 0pr aCONRR'S.
nmedi cament for treating a condition or disorder

medi at ed et @i 5 £

sai d cond?%ion ?FE%P@2?5§?£?§§§z ggﬁggbﬂé§FF%ﬁgﬁﬁ§a9mibnn
a §f, du - corsi/smemyerst ringesntainingfomdl tor2chetkirestohe kele@ed from
anxi ety di sorgﬁé Ignd g 3 nood disorder. 1 47. The use
DS YPGORAEIE @ NiahdSai d eating di sorder is anorexia

2 nervosa. 1 48. The use of Caim46, wherein said

anxi ety diSaneebmpbusebLClafif 18/ WHreid X BEd 9704 Bombined to form
consi sting of anxiety, panic disorder and

a §heles gicpberad g contaaniag Somdeto 2 hetdroatomiseselested dfonCihaignoup
uﬁggiﬂggigiﬂkﬁgkf mood di sorder is depression. 1 50. A
me% F]O ul

Oof no ating MCHR, conprising contacting a
cell with 2 a conmpound of Cdaiml or 6. 1 51. The

met hod of 2@ ThierpmPoundief Elatin $8 wheSiRPO bidlYiase edin®EiRo form

a 5- or 6-membered ring containing 0 heteroatoms, 1 nitrogen atom or 1 oxygen atom. *

21. The compound of Claim 6, having the formula (IV):

R2
H X
R1——/ I | 7 N—(CHy); Y
A N z
H H
v

wherein the subscript p is an integer of from 1 to 4.
22. The compound of Claim 21, whereinp is 1, 2 or 3.
23. The compound of Claim 22, wherein p is 2.

24. The compound of Claim 23, wherein Y is —CO,H.
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2 antagonist. 1 52. The nmethod of C aim50, wherein

said conmpound is an MCHR 2 agonist. 1 101
WO 2004/043958 PCT/US2003/035543

25. The compound of Claim 23, wherein X and Y are combined to form
a 3-,4-, 5-, 6- or 7-membered ring containing from 0 to 2 heteroatoms selected from

the group consisting of O, N and S.

26. The compound of Claim 23, wherein X and Y are combined to form
a 5- or 6-membered ring containing from 0 to 2 heteroatoms selected from the group

consisting of O, N and S.

27. The compound of Claim 23, wherein X and Y are combined to form

a 5- or 6-membered ring containing 0 heteroatoms, 1 nitrogen atom or 1 oxygen atom.

28. The compound of Claim 23, wherein X and Y are combined to form
a 5- or 6-membered ring containing 0 heteroatoms, 1 nitrogen atom or 1 oxygen atom

and Y 1s —CO,H.
29. The compound of Claim 23, wherein R? is methyl.
30. The compound of Claim 23, wherein R! is CF;.
31. The compound of Claim 30, wherein R! is 9-trifluoromethyl.
32. The compound of Claim 23, wherein R! is CF; and R?is methyl.

33. The compound of Claim 23, wherein R is CF;, R%is methyl and Y
is —CO,H.

34. The compound of Claim 33, wherein said compound is selected from

the group consisting of the group consisting of:
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35. A pharmaceutical composition comprising a pharmaceutically

llz
'I

lllz
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llllg

acceptable carrier or excipient and a compound of any one of Claims 1-34.

36. Use of a compound of Claim 1 or 6 for the manufacture of a
medicament for treating a condition or disorder is selected from the group consisting of

obesity, an eating disorder, an anxiety disorder and a mood disorder.

37. The use of Claim 36, wherein said condition or disorder is selected
from the group consisting of obesity, anorexia nervosa, anxiety, panic disorder and

obsessive-compulsive disorder and depression.

38. The use of Claim 36, wherein said medicament is for administration

in combination with an anti-obesity agent, an antidepressant or an anxiolytic agent.

39. The use of Claim 36, wherein said medicament is for adminsitration

orally.

40. The use of Claim 36, wherein said medicament is for adminsitration

parenterally.
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41. The use of Claim 36, wherein said compound modulates MCHR.

42. Use of a compound of Claim 1 or 6 for the manufacture of a

medicament for modifying eating behavior.

1

43. The use of Claim 42, wherein said medicament is for decreasing

food intake.

44. The use of Claim 42, wherein medicament is for increasing food
intake.

45. Use of a compound of Claim 1 or 6 for the manufacture of a

medicament for treating a condition or disorder mediated by MCHR.

46. The use of Claim 45, wherein said condition or disorder is selected
from the group consisting of obesity, an eating disorder, an anxiety disorder and a

mood disorder.

47. The use of Claim 46, wherein said eating disorder is anorexia

nervosa.

48. The use of Claim 46, wherein said anxiety disorder is selected from

the group consisting of anxiety, panic disorder and obsessive-compulsive disorder.

49. The use of Claim 46, wherein said mood disorder is depression.

50. A method for modulating MCHR, comprising contacting a cell with

a compound of Claim 1 or 6.

51. The method of Claim 50, wherein said compound is an MCHR

antagonist.

52. The method of Claim 50, wherein said compound is an MCHR

agonist.
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