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WD 2004/ 043958 (PCT/ US2003/ 035543 FUSED HETEROCYCLI C
VOORARAONEISS { This application clains the benefi PCEUS2003/035543
U.S. provisional apptication no. 60/424,456, the

contents of which are hereby incorporated by reference

in their 5 ent "y The

present i nventiﬁgﬁﬁpe ELE %Q%@&éﬁé‘hm%ﬁ% tions

and met hods 10 useful |n the treatnment or prevention

of conditigns and disorders assaociated with eati n

behavi or, ‘BigrBRlGEnRelamasing baneitt gk ki-2mpovisan’ jon no.
|
@42@'1%6 i}%’%}]ﬁ ol Jf@v(}&lp&gﬁa@fcgg %%%03%3% ﬁg?&%&fﬁe Bl tﬁ&r

npor t'an rverse si cesses
mmmﬁmdlng t hose involved with sensory and hor nonal
signal transduction. Eating disorders, which
represent a mmjor health concern throughout the world,
have been |.inked BEGe" T REESTT t he. one hand,
di sorders such as obesity, the excess eposi tion of
fat in the subcutaneous tissues, manifest thenselves
by an i ncrgase in 20 bhody [ I ndi vi dual s, who are
obese of t ePHEGEI Fvenijar r§¥?\§‘°€gﬁ £PBpRuRds, copRpsitions and methods
1BBR0IRE h‘éhtﬁfen't BEprdnn ro%&hdlﬁ&&raxld%iofra&y hdsb&igted wif} eating
cardi ovascul ar disease, diabetes and hypertension
bbh@n@mhEﬁGhQQEWOQmﬁmMHMMEmﬂyke cachexia, the genera
| ack of nutrition and wasting associated with chronic
di sease and/or enotional disturbance, are "associ ated
W th a decreas@ACKGRGUND OF THIPINVENTGONPEPt i de
nmel ani n-concentrating hornone (MCH), a cyclic
hypot hal ani ¢ peptide involved in the regul ation of
several f been
ound to REPEotBtelbel BReBloR fay MRl S S patine

pecmessgy, intladvgshessiisvolvdd Witls s@isem aidHoymbes Rigel edd¥tingidn.
at MCHis the natural ligand for the 353-am no acid

Férl% difordeps Hteshieptssmt aauaieichsaltb copespriyrorghopie siarld have
D8 815 OGRS o s v, 0
dbposdticogdifat indhe hé)camnmsisales,rmmf@pﬂmmelvesby an increase in

f eque I referre S |n- concentratin .

bR RETEL  ebaREE Fhe eebotot byl #0s SHeRbIC Gy gdical
ag@fﬁaﬁﬁ& iﬁ&luam\él?e %ﬂﬁ%@@lﬁ@@éﬁ&%@éﬂ%ﬁ% d@dbetes and
Nat ure 400: 261-65 (199 Saito et al Nat ur e

hyprgtepsions On(the gther hmdd d;ggxd(ecs ldte carhexia, "ﬂm,gem;ral lack of nutrition
aﬁcﬂvagt%gg a%gocugtgc? Qvﬂ%)chromc disease and/or emotional 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 ef
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Conpel I'i ng e\L;.szence exists that MCH is ihvol ved in
wpegu/Es?8n of eating behavior. First, intrace(@HPR003/035543
adm nistration of MCHin rats resulted in stinmulation -
of 5 feeding. Next, nmRNA corresponding to the MCH
r . Y- | | € 0 .
BB D G, N I AT Pl st

TENE 1 (@R2Dei3eR2000m). MCH are | eaner "and have a decreased
food intake relative to normal. mce, MCHis believed

to ekorwsling aadange exists jhap Midkl iy nvelvedimregulation of jingn

obiGE Shnck BBl sab B ARER o NEETIR AL W Brmulgion of
fatding. MexbamRINA d8Esspoidifbto(thO BATE phtvursad & 1§f-reglilated in the

Nat ure 396; 670-74 (1998)). al so actjvates A .
hypaibalamys pEgenetigallybses Bicsianhof kstsdbamalgn fieHppmics deficient

bR i3 B nd e ikreniid BoB B (e ¥ Sl oM is
bdliaved weexerbitahofivity byitdies toi MEHER, [rewdimgiatthomobilizMihiRof |
ok oo e e Rl 0B bers ot .
Nhﬁk@h@@:@@i‘%t(w@jesn Himal4 01 8 Fe §64:87699 8098))! *MCHl also

nodul at ors of shoul d have an effect On neurona
actbytes anwandhfechifyoy poitsaine (lmwpelSanddVEH Rahas, bebiafannd to interact

400: 265-69 (1999)). MCH .has . .
wiihglt GPLPTLAR A0 (58 DT N @ o 20T 1R B8 9b 500y,
Moreea | @818l Ehhe #sb@9RLaIRaRbA ERMCHR Jfdicads/thailNp %3Brédbed in

al . (1999) Physiol. Behav. 67:813-817). 20 The

thogrerpicins o4 thebrapfinwdrr imsdctery leeming abregifofcementa elhe

0 hysi ical,_.pro diated_ b R and
o bt PR PR B ST RICER FPUI LS al et Rifon
réghREbeN foodl infake (2B Saldd el dRMeHe 14002553 1 99BRr der s
associated with weight regulation, |earning, anxiety
and ot her Miethan heenshpyn deimodniaiq behaviopspthenharieeding, such as

l{Avient -8 ' .
oy ot o By 1T L7 PRGN O (1998 Pl
Befavu6 BRI E8IEDf to treat or prevent conditions and

di sorders__ nmedi at.ed, by R In_particular,,. the

present i Wb@ﬁ%ﬂ %HCWBWM%EISEW%%W%’ﬁ
D o 88 LR MR B2 ARGLopRiol & BSDARE agerts
fon Sresosimsitorpneyeation ef gonditionDard dispBlB0Eciated with weight

S s e TS I e ™ e

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&s,
composttions and methods for treating or preventing conditions and disorders

associated with eating behavior, energy homeostasis and anxiety.
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wherein 5 19 rebresents a single or fused aryl or

Wwerersmasyss ring; Qis -N(R- O PCT/US2003/035543
-N(R-(Cl-C3)al kYlen& , x -L1 +Y Ris L2-Z LI is a

bond, (Cl-C4)al kylene, (C- C4) al kyl enoxy and (d -

C4) al kyl en 210 1?2 s bond C4) al kyl ene,

(C2- C4) al kzﬁ;F%%BomP%erﬁﬁle ;}i’@‘gth‘@m@i gﬁkyl enoxy

(e-g. -OCH2CH2-) or (C-C4)al kyI ﬁham no (e.dg.

-NH CH2CH2-); Wis hydrogen or (df-cC8)alkyl; each R1

I's independently sel gtk ' Loup conS|sting of

hal ogen, (Cl-CS)al kﬂisﬂ_ X % o)

(C2-C8)al kynyl, flUOrQ Cl-CARal kYl - OF5, -SW 15

fluoro(d -C4)al koxy, aryl, aryl (& -C4)al kyl, -NO2,

-NR5R6, -C(OW -C2R-, - C(OfNlee, -N(1e)C(OR, -NR

6 CR2R 5, -N(R7)C(ONR 5 R-, -S(O,NRSR 6, _ S(O.W
Bnd -N(R)S(O) . R, R~ and R~ are independently

sel ect ed fr t he group consisting of hydrogen,

hal ogen, t@ g) al kYl , (C2-C8)al kenYl, (C2-C8)al kynyl ,

flUorQC - he

fluoro(Cl-C4) aI %ﬁef?ﬁtgrag ary %ar&(srlﬁeker?aryl

-NRR9, =0, QiTXRg, or MRREC:-CORBYMRA; - W (O R ,

-N(R9) C2R, -N(R1)C(ONRle, -S(OMRR?, -S(O,R -CN

and -N(R)S(O,R ; R-is selected fromthe group

consi sting of h§7 gzgn --OR', -C(OR 1, -

QO2R', -C( R MR'R 12 L°-€R,; (C,_C4)alkyl and aryl; 25 X

and Y ar e .iindepen el ect fromthe group

consi sti ng df ?3 3 @’)‘%’i?aﬁkﬂleﬂe’( eaplkylenaxy and (Ci-

dﬁm}q&@hﬁynyl CO2R13 and C(O) NR13 R 14 optionally,
and Y may be combined to forma 3-, 4-, 5-, 6- or 7-

3 WO 2004/ ?s951311@@&@8%@&1&3BBAG4)alkgm$daie$@C£~:CnElkynylene
P RIS 1 Bricot B Crs L CT ol R & BN CHLCH,
is select Q{j’i&lh@ﬂﬁdg@@og((qwz%g%pl sting of -OR'

-NR 5R 6, -N] | W8 C02R~5 R|||
- C( O) NR15Ra¢h R @(I@WM]W Sel&w R Ble%touxﬁconmstmg of halogen,

SRR SRS R S, o, v
ﬂﬁb%gﬁbé%ﬂ{%%%y bry L ARG .o, SR D S8 WEo,r5 -
C(O)NR5R6 NRHCOR’, NRHCOR®, -NR')C(O)NRR, -8(0)NRRS, -
S(0)mR>, -CN and -N(R%)S(0),R>:

R* and R®are independeﬁtljr selected from the group' consisting of
hydrogen, halogen, (Ci-Cy)alkyl, (C-Csalkenyl, (Cr-Cg)alkynyl, fluoro(C;-Cy)alicyl, -
OR’, -SR®, fluoro(C;-Cy)alkoxy, aryl, aryl(C;-Ca)alkyl, -NOs, -NR*R, =0, -c(O)R“, -
COR’, -C(OINR'R’, -N(R)C(O)R?, -N(R®)CO,R?, NR)C(O)NR®R?, -S(0)NR*R’
-S(0)mR®, -CN and -N(R*)S(0),,R%;

R* s selected from the group consisting of hydrogen, ~OR", -C(O)R, -
CORY, -C(ONR"R™2, -CN, (C,-C alkyl and aryl;

3

X and Y are independently selected from the 'group consisting of (Cy-
Cgalkyl, (Cz-Cs)alkenyl, (Cs-Cs)alkynyl, ~CO,R'® and ~C(O)NR*R*:
optionally, X and Y may be combined t6 form a 3-, 4-, 5-, 6- or 7-
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_NWB(OMB), Q) NRL7C( O) NRI5WS, Wc(opakbt(o)RI'S and
WO 200dR4328pal 5RI6. R~, R6, R7, W R?, RO W, FIDUS2088/035543
13, R14 , R15 R 16 and R 17 are 10 i ndependently

sel ected fromthe group consisting of hydrogen,

ng%bl'e? 6?53&%@6:%{1% Ifroﬁ??m% rhgx%rqaéﬁﬂﬁ_@%%d@{%emagd from the

gheipeoo$iFing4id) @yuhd S; CYd Ohet er O( C3- C6) al kYl , arYl and
arYl (C - alkYl; R18 [s a 5- or, 6-ne dri

cont gi nin _’Frgéﬁ?tﬁdﬁé?% S VPO %ﬂ?@%ﬁeﬁ%ﬁ%ﬁl{mﬂ
~Q(O}” CaNSITEE] g7 OLCRINR A0, (AN LIS RIETR 15
optionally, when two roups sel'ected fromthe group
~SOBNRSK hg MR *SAR RNERNNRL)SBRY, R(INERIOR T, Wy diéiy(C:-
, 6. and 7.are attached.to t S ni trogen

Caleli, TRl R GBS I NG R i SENOR ',

_ r_. e | C ot &) btroegen

AR 7 LR RN T o ROMR O b ot e
—NrofaO)RRrdtRIp consisting of N, 0 and S; 20 the

b I pt ' ; d,, t b I, pt [ , 1
2T cor B RS B oRURSER o ok OB s en R & DerbBrare

2.

BRI Rlecte KAt ol oBEte AT ARRBL T RIS AR -
Cg)ﬁﬂdeﬂy]p 6:2-@?)@@11: }lea ﬁ?;lo@@#@@i]h}'. 'laﬂ@dne(clggx)h]myl, hetell'c_)(Cl-C4)a]1{yl,
zi m dazgle, jndole, i u i ne, ui noxal i ne or
CXﬁi‘P "Phe ﬁ)ﬁl&’t PW?E%‘I‘ F%’i&ﬂéiﬁgaj Yrent s 1_8 represents a

benzene 1 MY 5 9.0 6§héBbdeE Pfﬂg gbﬁfﬁﬁf:% Q)ﬂlg to M(iRkeroatbfhs
hy . In

further enbodinents, R~ 1s rogen or --

sepented Gandhe grobp donesting of 19 @ epd 84epttetrazdl®nzene ring,

W TS 4 Y0 o pascs FeTl NS ocets. S
R%%R%@éf %ﬁgﬂ&aﬁﬂ; RPRR"%hnd R'Z al¥ dtdached(ts Yhe SR Mitrbgerdatom,
the R groups may be combined to form a 3-, 4-, 5-, 6- or 7-mentbered 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 subscriptnis 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 hydrogen or =O.

In particular embodiments, I represents a benzene ring, R” is
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L' is a bond, (‘Cl-cC4)alkylene, (d-C4)alkylienoxy and
W@R04@43®/Bkyl enami no; L2 is a bond, (C -C4)al kylcames2003/035543
(C2-C4) al kCnYl ene, (C2-C4)al kYnYl eRe,
(ClI-C4)al kyl f noxy (e g - OCH2CH2-) or

¥l ¢ no -NH CGH2CH2-); 10 R'is
h‘&%ﬂg@ééﬂég %En al kyI each R is independently
sel ect ed thQﬂ'i‘e uRHP mm%feﬁkgw)‘e tH@kcﬁﬁﬁﬂlb(H)
(CI Qal kyl, (C2-Cs aI kenyl C2- C8) al kynY"
f' Uoro(C, - C4) al kyl , - fI uor o( C4) al koxy,

aryl, aryl (C, -C4) aI K R5W1 O) k5, -CO2R 5
o Wy N
E:(S()O) nﬁN\RWC(OL@%)_ 0 \J N(RS) O FZe; Re s

sel ected fromthe gr oup ;@onsﬂsu Fr’g of hydrogen,

hal ogen, (d - C8)al kyl, (C2-Cs)al kenyl,

(C2-C8) al kynyl, fluoro(q - C4yhl kyl “OR, -Se,

v‘jhlﬁgs%o(o C4) al koxy, aryl, aryl (CI C4) al kyl, -NO2,
=0, -C(OR8, -CO R8 -C(ONR R?, - N(R)C(O)R~

- N( R?) CORRY s 2 o, QCONaMRGe, (CHCYalNReRGy arkd((Oyr . ~O
-CN'and -, 20 NWS(O .R!'; R~'is selected fromthe group
Colatisilenamygosof hydrogen -OR 1, -C(OR- C2R 1,

O NR' Ry | ' ‘
O Rz ot Lo I 00 Bkt FOCYaRSRienc
(@%C&);ﬂ@@lﬂl | ki yé.g- f%gg@iﬁ)kmﬁ@l C4Xaﬂ2’|1€|<ﬁ@ﬁlﬂ|)l(d<6ﬁ31d |‘$1H—CszCH2—)

ionally, X an may be
conbi ned ERg ]Fgg’ﬁaoge%oréjl"ééaﬁzﬁﬁ- or 7y menbered ri %g
contai ni NG,y Rmﬁnﬁﬁeﬁdéﬁ%&%éﬁ%e FRonl ﬂ‘l@%@&ﬁ)d&ﬁltsisﬁnsg of haiogen

selected fromthe group consisting of "N,

(CsCs)aﬂﬁ’tt(@d-Gsbaﬂmﬂyhécﬁﬂ@)ﬁﬂk}whﬂusta(ﬁgcw)faﬂﬂmfé
NRL5RI |, AR5 RS, - - COR! scmi l5

mxoroé@oga)gﬂuosy, argl aNFIERCE) SN 38 - COR,

O QRS SO NeOBIOIE RS y%@am"’

£B), R KYIN ahd LUQ gﬂb Gd).al kyl, heteroaryl, _
(" NoR15) NR16 ’C(R16) =NoR15, - Tal 6pR15),
- o) NR17c mlmommgm@mmmmg@)f Rydrogael halogen(C1-

CRRITER, S 12, b T Bt SR R e fnfoccr
Chatitoxy ey D ey I(C,c0p ik, HN, ONRIRA=a0e G(ORE, -CB)RA, KY(ONR'R, -
YCO)RE, -NRHCOR?, NR')C(O)NR®R?, -S(O)mNR®R?, -S(O)mRs, “CN and -

NR)S(0)uR"; | | .
R* is selected from the group consisting of hydrogen, — R”, -C(O)RY, -
COsR", -C(O)NR''R", -CN, (C,-C,)alkyl and aryl;

X and Y are independently selected from the group consisting of (Ci-
Cs)alkyl, (Co-Cg)alkenyl, (Cz-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!® -NRPR®,
~C(O)R”, —CO,R", -R', ~C(O)NR’R'’, ~C(O)NR’R**, ~SO,NR’R"°,
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al kyl, heterd(di-ca)alkyl, C8)alkenyl,
WOBIPEBKYNY! , CYCLO( C3- C6) al kYl , fhl Or O( Cl- CT/US200/035543

cycl ohet ero(C3-C6) al kyl, aryl and aryl.(G -C4)al kyl; R

is a 5- or 6-nmenbered ring containing fromO to 4

-F, BIFO &t S ENR MR OsR P eciael ST @it st)gz@m@(@)mnﬁ)@wmﬁﬁ&xy(q-

N, 0 and S (e.qg. tetrazole opt |

("@)a]h}dsﬂs@béfclt-@galﬂcyb hetetoaryjy ﬁﬂﬁmg)ﬁkrﬁﬁg ol (REG=-NOR",

. R15,.. R16 and R 1/ are
~ 15) f @(QMRS %)WR&PO 9 eNRatQ(@NRt %ﬁ( zr’r%\dps
(J)%[ﬁlls Edtoforma 3-, 4-, 5-, 6- or 7-nenbered
ring & nta

inihg the nltrcﬂ){gen at om and fromO to 2
addi t i onalRh&f gt’orf s REEREL Y BF, @it e, w‘tﬁ@n@RiBare
.C nsngtlng of N, O and S; the subscrlpt mis

ey selseted ﬁﬁm thejggoup consigingof hnf@@&ean%uﬁdglkyl (Cz-

ISR ISRl LA 06 PRy NELHES oo,

cs@lbhetemscﬁcﬁ)aﬂ@u ramﬁ&nﬂ Iaﬁylghﬁcgﬁ]k;ﬂh e pharnmaceutic al

conposi tiqQng. provi ded rein, conprise a
phar maceutt cH13 ‘5 c‘@B‘F‘gfﬂeg ring cppigining framc 19 %h@teqoatoms

sEIRPRY A3k @B oV QQE%)QPNO'O%d sf@EMazd dlef)r

Met hods for "tr prevent i ng®a conditi on or
di sor der S’gtle@‘cﬂb‘dWhB]DtWO ngowhcted igins thienggows consisting of R,

KOOGS YR AR zeRls RO o geiey b A R dhe SR i3 o,

d @n@@memoﬂmedrta f&i@n 835 U 52% drw-ﬂl%&ﬁ)erédffﬂge&hﬁmg

therapeutl cally effective amount of one of

thegrirgganraiom hd Stomei8 to? ad@Henahdetsmatons seim’cgbﬁpm theigroup

eatures and advantages of the present
cc()%ns\lle |gjfg\?6%d§’becorre apparent to those skilled in

the art f gereubkeipt el IsQverTy afl@scription and clains. 6
WO 2004/ 043958 PCT/ | FJS2003/ 035543 BRI EF DESCRI PTI ON

OF THE DRAMIMNESTIDE Gis §, hedi des the structures of

exenpl ary
ook prt SR RS Bhankfis g HERhE Tormpa DRl MhcsPlo include el
phefianéiticolls aﬂ:@pfﬁbE salm [h@'ﬂraﬁsL aitgatetS@chrodings theddof.
convent| o& unl ess herwi se defined. The term
E? Bhytgagetion URRFLOBH PEITE ek hergn ke PiRE AR

phaxmaceutlcally acceptable carrier or excipient in combination with a compound of
formulal or IL

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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recept or groteigw I (MCHRI), unless otherw de stated.
WROHOIISS " treat”, "treating” and "treatnent” PETEIS2005/035543
a method of 15 alleviati ng or abrogating a disease

and/or its attendant synptons. The terns "prevent",
"preventing" and "prevention" refer to a nethod of

decr easi ng thegﬁgobabi lity or elimnating the
possi bility tBRIEEDES(CRETIONIOBTHE DRAWINGE As

used herein, the term"MHR-nedi ated conditi on or

disorder” and 20 the like refers to a condition or

di sorder chugac @ﬁidé%e@ﬁuétﬁ%%&'%ﬁé i

than or great eI? t han nor mal @Eﬁﬂm Mné §Flﬁemvent1on
MCHR- nedi at ed condition or d| sor der may be conpletely

rovever | BEBHE RS RIPTRAN BroRag RN | <

one in which nodul ation of MCHR results in some -
ef fect on the underlying condition or disease (e.g.,
Abbrgriat rREiationsagddPstinitioissui ts 25 in some inprovenent in
patient well-being in at | east sone patients).
Exenplary MCHR-nedi ated conditions and disorders

i ncl ude obEiss dbbrevidtions gsadi lepsitl @FScARENIINAE funless otherwise

‘ﬁgﬁﬁ‘yl oral disorders, such as anxiety disorders and
di sorders. The term "therapeutically effective

anount r ef efSieb <A RGIR f b
adrmi ni st er'ed Sutfi ci en?fg?%%rglvéﬁ{lg‘gg\?egpg#%ﬁ?gﬁ?m&n
redeptoripacteint b(MOBR 1),3Mlesx brtwigastaasid. nore of t he

synpt ons the c&ndl,,tg‘on or,,dlcforder bei ng treat ed.
As used herti iR (et e rifqatiggeand yireatgent; seferforamethod of

AHYERSSd aleaba@g?aﬂﬂiglaaﬁge% mﬂﬁorl?@%eﬁ 5 %sﬁahltsy may have

genetlc environmental (e.g., expen ess energy
than 7 mam@@mm”?@pm@ggmaﬁéﬁamm” tedersio madthod of

e b L TR e et Hosin vl be

chytpetddensi on, hyperlidema, coronary. art ery d| sease

and di abetes, are commonly associated with obesity. As
used her eif¥,usefhBereiy the teraa MEIRynsshiatedt conditicmentidigprder” and

f ti
OTLERE o COAS r AE  e ERE . s
oegtcdssthaa no?ﬂﬂ:lx fhff![é‘iéR Iaf:ttﬂbf}d )LAM%I@R Iﬁfl‘ﬁét@ﬂ condition or disorder -
r eeosoaVOI wei ain, e.g.,
3 %ﬂ@% SEOF P?lﬂ& B diptsch by lﬁgpprpg&%tﬁ ?\@@Pmraca%w eHpwever,
a@m HER4ES Eblﬂﬁuérf'orcd]gﬂfﬁﬁj i¥ oftS iPGhih ?&jodluﬂél ﬁy{%&ggesults

di sorders. enplary eating disorders inc
insemedtecton thebup]daniymg cdmhﬂm orsdidedse (f.Nan MGHR @htigonist results

order”. an enoti onal _and/ or
in K Rt Bt Bifageh SRRt @fﬂrs@s@a&m i) s Examplay
MIGHTR-asd e dBsHdtidHs ah@ FisbRES MBS Ride oh&d &ﬂm%rdlsorders and other
|rr|tab|I|ty about, e,g., health vvo

behgyiora) disogiers sueh: weanxiedpdisorders and mood dlsorders
‘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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nX| di(s»eirder may be acconpani ed b)Vwa ach '
W@”ﬁ%ﬁ . Exenplary anxiety disorders incl u%é%gio?}smsssm
anxi ety, general i zed anxi ety disorder, panic attacks,
pani ¢ 15 di sorder and obsessi ve-conpul sive disorder
i6 Coldumedy mbrguiaeie daterrhitents e Cardiowechla disirdes, liie tRbilers
to an enotjonal and/or, behavioral distur bance

Brgretahadicidiwaders, speh a3 Rynerenuem hiypelidenise coronwy agpry disease
4o &I 'te%‘, @%%Bfonirif %ﬁgﬂeé?@mh%%%gﬁl ary mood di sorders

I'nc preSS| 0 ol ar orders. Anxiety is

fr equent I yAﬁﬁﬁadQleﬁiﬁthehhs ﬁWﬁg@h@@ddﬂ’é,f“feedﬁigﬂis@&er” and the
depreSS| on. 20 The term nodul ate" refers to the

likgirefer {0 @y emoticabsider hebavigral dissabaice agwsiaiakwith pe excessive

R.
Jg es %%‘JT %%dg y’&%ﬂ%%lpugﬁerg & fﬂgﬁ? gA g%}rﬁl(g %e%@% gzélgh‘le'%‘mfamng’
soff-ivikded Vel:mlthg; lailaﬁ’e@d)ﬂ Jiurztic iabahiel @vdprassioAris egmimbaly adscRiated

ounds that, artlally or totally bl ock
ngdisgRderyy e’%¥ 1@6)0 g disprdegainglide gngreyigmerypsa and
Huﬁﬁﬁgl vate, inhibit, desenS| tize, or down-regulate
signal transduction. 25 Agoni sts are conpounds that,
e.g., sti M4 wied heterm tiealean “amnét\y/rahs@;rderbewfarsftaaﬁ Einbtbes] and/or
sensi.ti ze.or u ngu' ate signal

ephance act, vation
R AT b BiaFFsister gl pegiapive wosty (5 dpstlossness,
1&si QLRRELIEHobE, ¢S theallR ARG, mHHéf&%aﬂﬁl@r%dﬁ”n%%lear reason.

stated, a strai ght or branched chai'n, or cyclic
Amm@m disorder auiy bslaccampaniehiy tachyoardia hedgsphea. wEuaniplm

h f b
siehyEPAH Biice 2RI SRR e ot i P
dﬁmmalaﬁ@ obdesdldidm ?meweamomelr wdepynet hyl, ethyl,

n- propyl , |sopropy n- but yl but l |sobutyl
see-butyl Ascysed ﬁ@;(yﬂle ter(r@y@:qogd,d;ayr refigrs | to an emotional and/or

o L AR R A1 34 Bl AP B Sl s st apeppri

and/oe d@ﬁressiibnh GBxbyiplarﬁ maeidydisorddrsl idchelel defs:ssife atibBigolar
her al kyl refers to _ an al kyl group having

disp Son%m%l%tm quesily @wcyﬁmlﬂaﬁwoﬁﬁ&%§ sugh @6 depresszon
(G -C4)al kpyl: t%M$ﬂﬂb” S Y fheabfl agl)fﬂ anc éﬁse or

of another substituent, neans a str
dedradse theofunclyai, oc adtirdiypc BNGIHR r Mhduhitlpnms desoribeddteredm includes

RO HHS GMCETh Spo rccRaer BReey (Ahigkonist are

cérApSehdiBense §. “@arhﬁ’ll)?bﬂ'&'falf?,@lml}mﬁ&ﬂnp B@cr@z[se "%Pé@ent delay

doubl e bonds. l'es of al kenyl grolps I nci
amwa;zpn, laaqhyate r.zrh;hib pieﬂwmtlz@mﬂym-rggulsbgmbhgnsﬂu@mn

ien ent adi ent adi e
AgBHRAIE Bionnfls b U sl ingiebisy S %89?%3%(93“3%
en']ﬂlnk&l ﬁbﬂvatlolﬁ)éelhdiw dr v@rregtlafRdi gnaliradidabHEd.

substituent, means a_ _strai ght or branched chain

hydr ocar b&he toa “@lifyl,” by itselfier asparbef aneges sRbstimans e,
m?l@ss otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, or

combination thereof, which is fully saturated, having the mumber of carbon atoms
designated (i.e. C;-Cs means one to eight carbons). Examples of alkyl groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, cyclohexyl,
(cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for example, n-
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nono- or polyungaturated, havi ng the nunber._of carbon

VEQ 3Pe/0d¥SBgnated (i.e. C2-Cs nmeans two to ei gRICT/US2003/035543
carbons) and one or nore triple bonds. Exanpl es of

al kynyl groups include ethynyl, |- and 3-propynyl,

st Y| 16l .0 hE o) - ang .l thereof
T R I T TR N
SR drovgnkavilaAiemane 4o vithBedrb 6o 68 land &idhyRS, 4 £.00,-C,)alkyl.
al kyl, as exenplified by - CHRCH2CH2CH2-. Typi cally,
an al kyl (‘Die taikyhaeyl” gryoiigstiwirlas pirhvéariatiensiibgtituéd means a

arhon ato ith those,qgrou having 10 or fewer
TS e Bt o eRe e Ron ARl deshrdmianaiesres
which @ Tbedfom- oY bolyBhsatrae8! hAkio/th8 BembSofafi fGhs

chain al kyl or al kyl ene group, denerally having seven

depignaind (7. ¢ Antienmenns fwo tarhight earbans) ad erexar, hore double bonds.
used

- al kyl am no" "al kyl.thioi (or .thioalkoxy):are

Bl Dy ER Pk Y. 4 i Siivt i 2eSopeisn >
(buiatiesyin2,4pbeddieayl BE1 ARNRIIRGAST) 08 Hidher ABhERYL Snd/isBmers
an oxygen atom an am no group, or a sulfur atom 25
thagspfecti vel y. The term "heteroal kyl," by itself or in

conbi nat i ' HQEQE en, i und ess: . .- L
ot her wi seglg%e\gdtelté]g, a QP 361}’21%23 r%ﬁ%ﬁ%?gtfa%)?féeﬁéﬁ%%mﬁ%inﬁ?msa
straighy ad branchiey dhaia dyybeeatbad iradital, @fconbikitidatth@Bst, which may be
t hereof ,. consi stiﬁglg__ of thhe stated nunber of carbon
TRRGST BrlUteBHishd Iy i the BumAet ofcgrhop morse designatpdi(. e f2-Cs
_ ek : q o |

A R e rltre Bipt Boy FRan Bl Feroups
pgluda dileynyhi t-raod drprhpyeil chbaynylnamg higher homiologs hed isomers
%Fq%ernized. The heteroatonm(s) 0, Nand S nmay be - .
Be%ed at any interior position of the beteroal kyl

group. Theh@ese! oatAshe Iy i V6,280 ituent m

PCT[ US2003/ 035543 e p%gclg%}faot% any Egé‘i“?‘?%%ﬁﬁsf“t%ﬁémm?
divadest salidal derdjred fom afkyl iad ienemphedoas { CHAA AT Le hTypienlly,

oL R P19 oL BBl M e o

- ha@h@ 1 Col? foWrdr Cfdon afdrizs Bdikde M- (ﬁrgﬁfl@ invefditn A8 iower
S(0) 2-CH3, - CHECH. 0- OH

CH2, - S(O) - CH3, CH2

alkgl”(eritgveer allglgnelis-aslries chan ghg! oopkpiennieoms) geBllybpving

may be consecutive, such as, for
Sée‘ﬁﬁtﬁp%?eﬁtc%ﬁh% and - CH2-0-Si (CH3)3 Sinilarly,
t he term Thetems&hkykeli¢ilklaniihsehid ‘@lkyihiqot thadalkoxy) are
%th er. substityont neans a di val ent radi cal derived
Uil comsetiapel sease. epd mpfes foj taesoficyl @rgups attached to the
rdaiinder 6Fidfelidoleand vz‘a%%x%'%%fo% b0 Eroup Fda sutfur atom,

het er oal kyl ene, groups, "I0 het éroat ons~cah’ al so occupy
respeoigelyor both of the chain ternmini (e.g.

21 k)1 encat rion AT T e i Popigpedn it agpther erm,

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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al kyl ene and \h,ét eroal kyl ene 1inking grouﬂas no .
W@r%"éﬂ?“éﬁson of the linking group is "inplied. PR£US2003/035543
terms "cycloal kyl" and "heterocycl oal kyl ", by

t henselves or in 15 conbination with other terns,

beaqdaced ehtny positimsofabiBsteoskkyb mup,oincmmgltﬁe Y&iidOR %vlﬁéh the
‘.and " $teroal kyl ", respectivel Accordi ngly,

aé#}é %‘a}F RUAched i the pemainder of dramelecsle. tes ancuds -CH,-CH,-
(gl.@?ﬂ i b
I ECH NI G S BN, | CRES A, CRE 2308 -

a
SdsO) AL rCIde €HpSORECHS,. -€H=CT2-CoS HYR SN H gmcH?cewhDCHa,

car hgn e to three heteroatons selected
aF‘a ﬁﬁt_ﬁ%l ]Sf(gﬁ (gg; cgﬁé‘i’ B¢ hejeroptoms mpy & copsdoutive aqudh as, for
whgpRl CHORENO atons may optionally
ebe oxi di Zed ang%g%g&n??d%gé&ﬁéijeroat om may optionally

be quat eniStwdarlyhdk tennh‘hbtle};o,a]kyﬂeife” betiveloey sd M dnothdr

NV EBE s § ralaganudterye #ehﬁé‘qn%tpaﬁ‘;i Sopamplifed by -CH
OIQL$€1BL€H2%U@I-ESS @Hzcdﬁ% ﬁﬁ% cycl 0 Hég&() legfp gr%h S

cycl ohexyl, 1-cycl ohexeny exeny
hetyma@m@m&plalsomqupm@ther kebotod thel dainokrdmi (e g., alkyleneoxy,

ﬁk?ffﬁgu‘ié;}’;g ﬁgﬁ%ﬁ?‘ I f;g/ﬁea?@?mqo 81 theitikie $till further, for

alRylehpend Biteyhikyline MuRRk! fbubs! no AridRARICSA Y linking group is
.3-norpholinyl, tetrahydrof aran-2-y
@I@fqdahydrofuran 3- yI tetrahydroth| en-2-yl,

tetrahydrg » n pi.perazinyl ,
and the | |&Q{eﬁ$ﬁe o %%\(Fﬁ]‘e @y‘:h?‘?a'llfzﬂ &, t[“erBﬁFl"es or in
cdrhisinatiinvweish omea&rmgrrepxesena RRHRE bthePWRS "sﬂa’ééd,e&}chc RRRibns of

gss therwi se stated, a fluorine, chlorine,
33‘96 e o3 n@smhaelanﬁcmmglﬁ raansdc;oauwégxmpmme

n@ﬁber%ﬁl:@%ﬁ)ﬁloms &Eﬁnﬁé‘@a glélle%f%e al ﬁé 1@?1%' car 011:35It e&i a

ogen at ons

hefiérbé veslamiity] gmupa;onsms@ufthean@mm of BPMsQi8ignited (24 C;1Cdneans
otal nunber of carbon atons in the

‘*‘W\ﬁ’ﬂ& giehg P%E?PSS end o8 RS todyas b@:@%@mp[l@s@o@@ﬂ dlsss0sp
coRMany @fotNeSlta%@ aﬂ@@&%} %%ﬂrt“r [ falt1 uoroet OIPS may optionally

i ncl ude trifluorofeth
bem@hzﬁﬂ%ﬁdhg/mtmgemhctmmmmay opﬁdnd:lljﬂaeﬁi(ﬁterﬂihétﬁ Aldifionally,

' | ud al oal ky
e DR
atthelled o tiubsbindet etth¥idoledif, G88R L haI gt ggigﬂﬂlﬁiﬁ% gyclopentyl,

ranging fromtwo to (2m +

)
cyFipheRy @’Cﬂ@ﬁﬁﬁn}ﬂxﬁmmlﬂhﬁienﬂr tydoleptyisatidrthé like. aEisgthples of

e R4t DEER0I TE . OF b RehbR R, 2o >
pipridingd, rinbiphotiogt Morgﬁ@ﬁiy@ftbwﬂ{)ﬂﬁiﬂiﬂmz-}l tekrah droﬂ.(ralﬂ 3.1,

-di £l yqroethyl, and t e |iKe. The term erha oa
fe'%?gﬁﬁtl@f T o deteahyarothisa-3sylal wineragingll wmsmnyaum ﬂm tike.

(2mM + 1 .18 t he total

of car bo)ghg?é é{r}nlg sﬂ?lr? &mhall(ég}?l S'?’g?l?ﬁ’m%?‘X?S TS fgot%er
sultsmuen@ mnaﬂ,pﬂﬂdfsalodieﬁlnsé?ébaaddky tirotifie, WhiRine! Brohifd, B ®dine

atogl Il&iaﬁlf aﬁﬁru%s QL?(E]P ! %Qllgg]icgﬂe, g%lépppyqt to welpde gkl pubstituted

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

10
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The term' aryl‘~neans unl ess otherwi se stated, a
WORYYA4Er at ed, typically aromatic, hydrocar REA/US2003/035543

substituent which can be a single ring or nultiple
rings (up to three rings) which are fused together or

O eGPl R0 SRR Rl 2.2

Hrifbiopbetinyt] 4-cﬁf®@oﬁrﬁj’d”3—'ﬂi‘&h§1{n@§§rl}’ de #heHRE SThis. ﬂ;ewenn “haloalkyl”
%@? s (or_rin hat contain from zero toé
L@lgﬁ)ﬁ’to@ I pubstituted with enchadogentetomm) and pelyhaloalkyl

t || di zed and
ﬁ“&‘ﬁgﬁﬁgggﬂ“’%&%ﬁﬁéﬂ%@@ BistHeb FRABRE s i e+ D
Halhg&c&ttmas YWhege eilfis GRMoREn@hb@OTeabbR aloiR @5@5}1{3?%

1 rni

gfule through a 20 heteroatom Non
%ﬂ?gi%é tre trar eHBeRo(C1-Gralind mmd@dﬁu&bronmh}dMupmmethyl

2 2@&5’%@2 g leﬂTyl %éﬁ?’%fgu?% e{thylsl E)yggg ylﬂatgll)gg‘g gﬁw JI“Ke term

‘Zpepiimaﬂy}ﬂ” meauamleﬁh oth'ér\@ﬂé@ﬂ@ﬂekﬂ alkyl sUBDFREQ b (2rn i ]]) halogen

é i soxazol i soxazoly 2-thiazolyl, 4-thiazo
OIE, 9% is ’Qleftgqagr pum@elfﬁrcﬁbon atoppy sl alkgl grhine nljd)r example
%e g%é?ll ‘%\éﬂ:{a}o%cgj% " s|41:|él% 1%\61&(}? %Xoromet%% pentachloroethyl
B1 ba;nﬂumocmﬂinyd;-z &J&Eempﬁﬁﬁd{he like! SOQui nol yl,

5-isoquinal yl, 2-qui noxalinyl, 5-quinoxalinyl,
3-qWhol yI Hiscesm ° ‘ol htegis, uitless dihawiseystattd)e pobyumsaturated,

G BT 3 S S o
(ap;dthmuhﬂgs) Wlhﬂﬂlraté fiised §Sectifer SLfRAGovABRYE Ngﬁ‘-l]‘jﬁmﬁ%‘ |

|kyl" . is meant to include those radicals

{
: i n]r‘?s EX‘H?%{O“B@ :@h&simﬁegylai aphibyl, 2 hmaahihﬁ]d ar;}dl 4-bipbogyl.
e. e ” a .
i nc Ig udi ng r%%iﬁgggﬂ a%}&lto i oﬂég%g |k n ﬁps (o Epggﬂﬁﬁﬁ%ﬁf ain from
zE%®. 1g fQurdletmodtpim rselegﬂed lﬂ?b)n Na@ DEES), whelei QLM 39DR1fur

ECTIUSZOOB/ 3554 , . for exanple, an oxygen
IPEHBR ¢ m@%ﬁ? hetgyoatomy ﬁ@tcmy!pnaﬂy quaternized.

. @h&t&n&@@@idﬂ}b'cﬁﬁ%%%ﬁéh fo e teréggt?‘?(q%f‘e%ﬂl ugﬁgnd

above terns

eﬂq@a@n@aNynih)mmgg m&anples of hetedoa® ghompbin uﬁ:ﬂi@’&t ll-pjzﬁ(ﬁﬁl agfirrolyl,

SRR LR o Mooty T ity Buiml e oxazoly,
2ﬂmew1d®dxdzel)m\5-ox§swﬂt B-‘ié&@i«ﬁyﬁ @ﬁs&xbfolﬁll BMLoﬁE&yI 2-thiazolyl,
het er oal kyl radicals %as wel hose™ " groups

Hthupeqlyle o-thigzelyL 2rityyle éﬁryéu%émgnwl 3Hbleayba+pwidahé—pyndy1 4-

p@?%lgg?&5ﬁﬂ¥hang&%%@%bocy &@%@ﬁ%% é¥§5~'

ingblyl,drisoqueinsiel, seisoquin Sl - quitdXalin Os iﬁ%xah $Xuinolyl and 6-
NF%;/\/ "SR . hal ogen, -SiR R'R" T n}g‘ ovian
‘1‘4182 ‘R, -COPR, -CO\NR R!" OC(O)NR' R7 NIV'C(O)R'

-NR - C(Grhipfe WhF thdR 5%}}' Rl%

_NH O NED) 2R Rl 1Nn|g|2) Nﬁwﬁzn Rﬁg@! ]él)atlm.‘Nﬁﬂﬂl other terms
(e,@(aqlmcy, arﬂm;;zxy, arBalyl iitfiudesioth SEPIA hetddhgeinpdNdefined
aﬂo@e 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

11
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nunber rangi ng)from zero to three, wth {\hése lgrougs
WOAMH#39¥r 0, one or two substituents being CT/US2003/035543

particularly preferred. R, R' and W each
i ndependently refer to 15 hydrogen unsubstituted

réfthee@BYatof YhaipR, Qf&ﬂg%ﬁ'a{b}ﬂ% % . BIR00 Oﬁh tﬁﬁl) ngﬁhgloxymemyl

unsubstituted “aryl, aryl
3t-(ﬂm9h1ﬂaalaxgh:nepylumsiﬁbsﬁlke)4t ed al kyl, al koxy or

LI 0 KOk OH RS e Pl 4, SN e BB

“hét@aéa@qrf) 1Pﬁl_eﬁﬂm'1ﬂcﬁﬂdé/%tﬁ s tied :Sxﬁﬂﬁﬁuﬁstti@lﬁbﬂ RorhldoTHR

nbered ring. For exanple, -NR Wis

mcb@arﬁ@d nadicah cﬂ'm&@reﬂspm@mtscﬁon yachdypt af Imlcaba:rp podviided| helow.
Typi cal | ..l | kyl ill h

7 o ser & SeBtipi fordf Ay rd RetoupRRedenl s gt nose
ik ReferriPio0ds AlIBNEeNe, SIBE{L Eéﬂ@fﬁ&@féﬁb rlﬂ:td%ﬁf{&fy'l eﬂk}h&

the present invention. More erably, an alkyl

crdedkdahdtgrocyelarlis, cyglpalkinyl axmwlssm@wcﬂmﬂem}@}can bea Vanety of

ARBSFHETY FEp PR T EPIRY A ROk, Tlossm, (SR TR

-’ diICYOVRS I-00,Rf, -SSR U@G@))mg”oai\mﬂ@(ti)m nNRhe
art vv|II 25 understand that the term "al kyl™ is meant
CUQNRER i SOPIREE N GO R GOV, N8 R G )=NEL -

f 2 23 o
NIEEOVEENES) (DR RSO SO RN SR ! Raxah o3 e
_nalﬁsl%lﬁhngmg Sﬁ'm zdraltotess, Wlﬁ\%éé/grou[ﬁﬂa@né zerdJofd VY two

suﬁghtuelg@@mgwmcugrbj p;e%ell\lrgg(\;v Réclji\(’lRanc&gf) s fp;mdlgl\lg\!ﬁ:lcc:l%nﬂy refer to

r
hy&'ﬁg %ﬁbg%f\l}gﬂ @nuﬁg%er paP g{efoe TSubst Cﬁe‘% 1 unsubsututed
gyl |aey tsebistitmtodwithGRie, to Hdee hAlREdRE, uﬂsabsigetnd a}ky],%,m@y or

2004/ 043958 PCT/ uszoosl 035543 OC(OR,
‘@%NP@’\FOHPS@!(W R wﬁr@upe( WR ammﬁ attaqlyed so the

s e st e oo b PBMR I i W i¥OEh e Bl 6 o0 -

n;@fabm rﬁfge Fﬁglesvﬁnplaprm’@’ G I:cedntftb leudbai -pﬁea;dmﬂ%nd 4-
moml;q]:mﬁ; Typlc@y@ a alky](g(bgemﬂwl grm wﬂi ]@vg from zero to three

oo R o SR g o A v e n e
pr-esﬁiﬁﬂennersm ﬁbfe;rablNFﬂn M Rr heteijkyl Edi¢dh a1l be
ulbSheiiEr O S SKIGA 208 préSehle: T f! s bRbaPay Al will

bé’@lsﬁﬁé%ﬁlﬁte@ NFERE tHRY 3RS lfsclssofl of ¥aleiftena) en%fz‘ﬁ&u B the At will
and W are independently 10 sel ected from hydr ogen,

m(d@staiﬂ)thattm tezind ‘abed gisoudalay/lo, incinde pronps aitchaisdriydlozld (e.g.,

et (unsubstituted aryl)-(Qg-C4)al kyl and
C @u’gﬁﬂf&ed aryl)oxy-(Cl-C4)al kyl. Typically, an

aryl or hejegffarsibstgh@iPfopihd albdv@dieRmdARf13adibalt BFtRlected
substituents, wth those groups haV|n two or fewer

fremb IR s TOMtNRART. nERprivlagere I R RS -HREOM, -CENBA GMHR’, -
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 -NQO,, where R’ and R” are as defined
above. Further preferred substituents are selected from: -OR’, =0, -NR’R”, halogen, -

12
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More preferabl y( an aryl or heteroaryl grobp will be
VR BEt ed or nonosubstitated. 15 Most pr efPsrTAlN2903/035543
an aryl or heteroaryl group will be unsubstituted.
Preferred substituents for aryl and heteroaryl groups

OGO O SR IR AR RO g

| Smwm RO.R’ s SRNBIRY,RNRS66K), RN an8GBRL, - SC2NR W

y and

' SO2R erfluor (CI - 4) al kox
per f | uor of %M&A%af%% g%é‘q)retﬁpzaryéﬁ%d tgy0ary) §royws ate varied and
b h ti_tue )
T P o L R RUZGP 18 -Gk
-CONR: R\KDEC(O)w@C(O)E@iR' fRNR”C(NFR q@m)’eogR SERRC(O)NR"R™, -
ko
N PP PSRoRS N@?&%ﬂ"ﬁ? NERkor Y e BB s OR, -
ct
Soeh Hass‘?ﬁ‘% R M S00a 104 Ju5s B LBEEG SRy, |
J;rerﬂJm@Qle@Oa]@YL g oumbqr r&g@ fijnBzerd ko thé-‘eetal\baﬂﬁﬂ@r ofbpéth
0.R 0 » ,
e i e cllin ey SRR g Rt SRR ot oRergenty
sefectell fidniihy@olgdh, QCPO})aﬁcyﬂ"Bhd Lot ublhiftihded aryl and
heteroaryl, (unsubstituted aryl)-(C;-Cy)alkyl and (unsubstituted aryoxy-(Cq-Cq)alkyl.
Typically, an aryl or heteroaryl group will have from zero to three substituents, with

those groups having two or fewer substituents being preferred in the présent invention.

- More preferably, an aryl or heteroaryl group will be unsubstituted or monosubstituted.

Most preferably, an aryl or heteroaryl group will be unsubstituted.

Preferred substituents for aryl and heteroaryl groups are selected from:
halogen, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,, -CO;R’, -CONR’R”;
-C(OR’, -OC(O)NR'R”, -NR”C(O)R’, -S(O)R’, -SO.R’, -SO,NR’R”, -NR”"SO:R”, -
N3, -CH(Ph),, perfinoro(C;-Cjlalkoxy and perfluoro(C;-Cg)alkyl, where R’ and R” are
as defined above. Further preferred substituents are selected from: halogen, -OR’, -

OC(O)R’, -NR’R”, -R’, -CN, -NO3, -CO;R’, -CONR’R”, -NR”C(O)R’, -SO,R’,

-SO:NR'R”, -NR”SO,R’, perfluoro(C;-C,)alkoxy and petfluoro(C;-Cj)alkyl .
As used herein, the substituent ~CO-H, includes bioisosteric

replacements therefor, such as:

13



10

15

00 000 NMVICR—~OH®RV--NH 04NN HH O
WENPOA3PB77-N / NH and the |ike. See, e.g., ThePC-ﬁl"'US:m‘r""’:*5543
Practice of Medi cinal Chenzistiy; Wnnuth, C G, Ed.;
Academ c Press: Now York, 1996; p. 203. Two of the
SubSthUQfltS on adpagent atonmspop the aryl  ring may 5
opt | oqlar y be repl d¥ed leth a s\?gfbsﬂu uent f/t\he,édo

formul%d -PHC( Q) - (GR)NT U- V\/n el TRand Utardl }
i ndependently -NH, I?) - or a single bond, @nd q
Is an i ® eger of fro 0t02 Al ernatlverCFtvvo of
the S bﬁ\lt e;@ts 0 aoant at.oms_ gbnt he r)h\ ri ng
a\‘g y be Fepllaced *wi th alsubsti t uént %f the
fornula A— ), -B-, vvherelnAand B are
mdepen@eptly -Ch@-s\ -0-, N N-S0R-
- SC2NR' - a si gl bon a sl 10 r smn |nt99 o
from ktock , the‘ﬂ{‘\ e bohds ﬁf théy ring’

so fornmed nay optlcrmally be repl aced vvrth a doubl e
bond. Alternatively, two of the subStinents on 0
adj acenty orrB of th@# ryI ring opt i onaly,

repl ace s i ttrepl of t e NHormul a NH

- (CH2) (CH2)t’7 Whéfe s andxf afe indep&fdenfly °
|ntegers of fromO to 3, and X iso-0-, -NR-, 6S-,
-S(O) - S02-, or -SO2NR' - substi t uent R NI n
-NR - aﬁd 15 -SO2 |s seI mgsdfromthegﬁ H
consi sktff’\n Fof > hy Lh@al kyl .
As used herein, t erﬁerm heterdatom' i's ant to’

i ncl ude oxygen (0), 14 WD 2004/043958

PCTI %20?%%35543 nitrogen (N), sulfur (S) and

Si i comiNCS The term "pharnmaceutically acceptable
salts"/i& ant to include salts of the active

corrpo ds "which are prepared wth relatively nontoxic

R SR P e 2 B ho ity VERR e B

A2ad¥igio FeQRPNBR OGRS 1996ep XoBsent i nvention contain
relativel aci di ¢ functl onalities, base addition

salts can fishesrhstingyts opmdiscentragomet the aryd aingfrozsm

oo e SRR, LltdBonP Ut the Firfilily ATPHI. ()i B, wherein T

arsbUven indepdndantdy a$HQ ﬁOQhemaslemmglaIHond amdeit ah heeRa9eE from
0 ?(9 gl kﬁt‘é&aﬁ%&f tvrlrongtl tllig Subssgtulegts 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 -CHp-, -O-, -NH-, -S-, -S(0)~, ~S0,-, -SO,NR’- or a single bond, and
1 is 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 substituenis on
adjacent atoms of the aryl ring may optionally be replaced with a substituent of the
formula -(CHa)s~-X~(CHa)-, where s and t are independently integers of from 0 to 3, and
X 18 -O-, -NR’-, -S-, -S(0)-, -SO;-, or -SO,NR’-. The substituent R’ in -NR’- and
-SO2NR’- is selected from the group consisting of hydrogen or unsubstituted (C;-
Cslalkyl.

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

14
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\%9 assium cal ci.um amoni um organi c am né or
FHeEHR8sal t, or a similar salt. 10 When conpRSikfBs2003/035543

of the present invention contain relatively basic
Rinctionalities, acid addition salts can be obtained

kmm&gmt(p}gtgumrtg)%aggﬁ:g,ﬁtslj orm of such conpounds w th
sufficient anmount of the desired acid, either neat

or in a suifhegemn Mermacoticalin accepEmﬂerpM’ag igheant to include salis of

A B B RIS GB PG ik p e iy s or bases,
dysbndéty @f the pahiedlae BiRThents %ﬁﬁd &n thER6RBHnfds dLSeribed herein,

nnnohydrogenearbonlc phosph
: BOT TRyt BW@I? m‘mnhsmi D@@empbkaﬁpdﬂp Iad:ldl.c functionalities, base

§ 1£1 Lfits cgﬁ%%%és an yfcﬁlgIaF{l%theéjég{xg&gﬁlg ggsqchéogmotlgds with a

or ous acCli
shlfﬁlcwﬁdalfmmmdfﬁhaaidsﬂ&i NasB OsHHeXhat OF ﬁ?ﬂ[‘élﬁta uﬁéﬁ L&,
CetIC rOpI OnIC ISObut rIC oxal |1 C,

f1gRles o Blémap@mcglhc@qcm teble basreadditiorf mtamc&ude sodium,
t [ enesulfonlc -tolyl sul fani.c,
PR Scalcifhl; A TR 5 R i & Splar sale.

citric,
Wiso cnmplount@bfaﬂle peaabitdn@dntisAlcHaRGle RS vely Phsid ?unc‘uonahties acid

and salts of orgahic acid

nate and_the |ike,
?({‘ﬁ% %ité G R ebigimed By sentaciing the a@m@é f@mdofi sueh Icolinpounds with a
s(lﬁiﬁ&entf Mo @frﬂfe%cm a%e L &1, et neat c? ulé%bﬁ%%ﬁhéglvgpt

Phann. Sci . tarn speC|
E*@lwﬁ%@@hannawemﬂmcqﬂaﬁla aﬂdkﬁdﬁiﬁoh 3sitCinalnde Boké Hérived from

[ th ds to b
RobleReetke et Rlor S ndiotspmic Piaartae sal ts. 25
Iﬂib@ah}ﬁrﬂgfeﬁbarﬁ&ﬁ%h@.fspﬂoﬁﬁ 1 ﬁa‘gﬂg%nﬂﬁyspﬂ&t! ﬁgﬁrg? %Eggosphoﬁc

aci d

contacting the salt
qui@pgimﬁ@ohyﬁ@ gggﬂéﬁmcdmﬂmfodwﬂ of phdsphorom a:rﬁrtadf: like, as well
rent, f.orm of the co iffers from
PR Gl L= Bh R T Mo BRI piiisoet, popiomc
1sn‘rmp_md; beslic, Bialdic, asalekit, BiinbditYsueBinRO biHeris SUBRE Smallhic
pg‘%hailﬁg)se the salts are equivalent to the parent orm

wEssRHenie.gr-tofHeulfomio siigs, tattaridy meﬂraassalﬂl&anﬂso and the like.
A15Y 681 el ard Bi@ gﬁ hble@cl R sﬁtgh Bﬁgﬁlﬁ eaqngrgﬁ% e, 2 e‘g aql{;g)f organic

I nvent1on provi des conpoun
afids fike madmmgtsongalztch&loﬁe APy BAG tHq8e (kR fbr Qgﬁlﬁbﬁ BE e, S.M.,,
% fleg,? i% 20 4/ %?958 PCT]. U520031035B43 conmpounds
Sl T AfT € 8 IR n exain éﬁ%m@‘é@omm@ﬂs of the present

e b LahHAHots B draRiL AmcREOSC b B SOTRAUDES, Bk 1o e

the present invention ditiona
CoIBPHiSH tietd Ettbeithaee ocompbaititomfalishe present i nvention by
chem cal b| oc{ﬁzm cal,.. nethods in an ex vivo

envi r onnme n © ey tidhe porapeTTgs mAPepesFiRdby contacting
frecalteritteslbase ob atidene Wﬁh@%& géa ﬁﬁ]}%{(@%ﬁﬁ@ﬂf tht @81?&#189&11

when placed in a transder mal tch ervolr
maReraihe nerey ot thteompatndrdifigerftom Rrodrivgssady forms in certam

h
PRy RER B85 e 5 R v v B
echmvalenms thenegent fernbb tay abﬁxﬁblluﬁl Ry ﬂferlﬁirp&emﬁﬂhé pEEAON

whereas the parent drag is not.
invention.
In addition to salt forms, the present invention provides compounds

which are in a prodrug form. Prodrugs of the compounds described herein are those

15




10

15

20

25

30

\ -

Wprodrug may zglwgo have i nproved sol ubili t&«-«i’ n _
PrPAP4EBBogi cal conpositions over the 10 par eCTYY§rgu3/035543
A wi de variety of prodrug derivatives are known in the
art, such as those that rely on hydrolytic cl eavage

cOfnpOMtddahit\readils underigb @he@fcal diRnpssatideBphydbleépiadlRbaditions to
wi thout”" imtation, of a prodrug would be a conpound
PEFvidhibie spmpevndsioh thenrpssnt WvPeion. Addidenaliysprodates g8n he

<R 3 05 coBBBRIASne Btbent IRBSh BT LARRGHG bidpemiqy
oAEds IO B bx Bxe Bpviesuidhe| Boteexaapld, gyddraler dav deiskedy @bnerted to

15 conpound_of the invention. Certain conmpounds of the
they esmnotninolihe prsent ARveaiips when plasedinatrarpdemuey patch geservoir

- : ; '
o SRR b bR it Bl Y B Tl bty Becabh, i some
sitsiohy, ah@dmhpbersasisrdo admininitehaethetpardne daiRe ARG EAd for
.mWthin the scope of the present invention. Certain

pstase s duoayrilatle b pead adpuinisiationvierens jhomprantidses jsmot. - The
° j _ L
PR g alb sy impnbedlon i B Bl LoIOR cal SbnERA GRS over the
peent @yl Atwedcbyrittyef prerenderivatieat are hnewd imathe drin serbosdhose
t e i thin the scope of the present .invention. _
R rlh o RO VB e S VAR SO fs daxerample,
vASBERhtAifonC 8f PRD AR WHBd HRRlLERouREPE BE zl}eseﬁt iﬂ%fﬁﬂog which is

bonds; the racenmates, enantioners, diastereoners, 2
adroomsiered es ars eaterr(thed'prbdrugl) hivd den. 15 swabobcalyehyalrdlyzed to the

PRl hrfer B e ACaHsBe e R iy By detvatives of a

copAMd FhdBYertlond contain unnatural proportions. of
atom c isotopes at one or nore of the atons that

const i t ut Eedgasompevidsinidee presmt invenpocan ¢xast do rpsoliveaged

: Led i g . ) !
5 BG5S i
forass heyeqldvalcid €9 unsblvated BahOMCary aite@dddad e @hcdrigassed within

conpounds of the present invention, whether . .
the saerspitthe pregnt mygption r Geniaip sprapernds of theqpretsnpiyselipn may

Y38 PRIGOE O BERR T b0 BhE Y. LB R b Gt s are
eduivadertt lfmgthélﬁ.ﬂg cofiemplatéd Wﬂﬁgﬁé&teﬁt i&i[centidl'r’ﬂdﬁ_ﬁ%}e irllﬁended to be
,, at t t
wiiifp €k tope of tseeseat BYritm | ow | vels i tongue and
the pitupbdsiye B&Qllds%\f“iﬂgﬁ%ﬁ&ﬁﬂﬁgﬁt%n;g&sgégs aMhRetrit carbon

involved in, inter alia, actory |earning,

atpeg (dpticebeentstrs)fos dditblg bbeds conacemates meagiomess, alpastéreomers,

L at i f .the . . . iy
BRI A eaftyidnal isorpem gttt inispded g e gasommRseq within the
scdpé 6Bthe padsentSaventiofl. t he sensation of anxiety (Saito

et aL, TEM 11(8):299-303 (2000)). The conpounds of the

present 15he eppepemngnol hapheseniNmrmtigomay also centain inpatural
pr%fy&tigﬁseéfﬂtoﬁx{b iscgtglgeseef{ 3P bPmotd St tht GRS Rhstitute such
compounds. For example, the compounds may be radiolabeled with radioactive
isotopes, such as for example tritium (*H), iodine-125 (**°T) or carbon-14 (1*C). All

isotopic variations of the compounds of the present invention, whether radioactive or

not, are intended 1o be encompassed within the scope of the present invention.
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prevention of disorders associated with thése

VP 3894958 Conpounds I n one aspect, the presenPCT/US2003/035543

i nvention provides conmpounds represented by 15 the
formula (1): R2H (R )nr N Rm, , 3H R | ~
wherein or a pharmaceutically acceptable salt,
hydrate, solvate or prodrug thereof In formula 1, 20
H@bodimadeof thednsemifgppe or fused aryl or heteroary
ring. For instance, 19 can represent benzene,
naphthalene pyrrol e, pyrazole, iraidazole, pyrazine,

oxazol e, r| e é%anﬂkc%éég %N& %ﬁ]'?)@zf o %‘BH;S&% in brain, at

pyri di ne, benz
Ib@dezatnia&abah ¢e ayadmﬂ ekeletabqusdieland én ldwldirsl& ah toR@udhind the

PR e kst dodesss Fik SGHBOP yoresgriasater stiaaglfptory
Iiugﬁlbﬂg l@s%ﬁlrgé%ﬁfs %ﬁ#}%\k ?%woﬂﬂnﬂ%ﬁ%%&%t%gg% g%gagm}l N8ihe

@lgm@ 1085 5diBnoRortictl akisfolloWing sipsd) atousalr@p HeseRbRion of

alreiefieSaisd PR 1@ 2{%‘%&{9}@ bishtpotnds of he Ssont
Hﬁ‘.@hﬂ@%@hﬁimﬁctﬁﬂ@ d)@é Eé@fﬁﬂﬁ%?gxar%ﬁﬁrfﬂé L¥ment or

groups are a single bon | ene, et
Hﬂﬁﬁ%%y¢@h%ﬂ@ﬁﬁaﬁmnmﬁ@h@ﬁeﬂwﬁhwnsqﬂhnl 1~ 5 represents
a divelent |linkage selected froma bond,
(Cl-C4)al kyl CnC, (C2-C4)al kenYl ene,
Coapeotsfdsal kKyUYl ene, (Cl-C4)al kyl enOXY and
(Cl-C4)al kYl Cnam n0- Exenplary 0 groups. are a. a
SI ngI e bo#ﬂon‘?@ﬂ’ﬁ% BAEreserhpyatien proyidespmyeendsgpresented by
gg The letters X and Y represent
|ndepen ntly (Cl-C8)al kYl, (C2- CS)al kenYl,
- (C2-C8) al kYnYl, -CX2R 3 or -C(O)qNI_I!?I'S' R 14. Optionally,

X and Y may be
(RY%®)

wherein

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

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

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

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

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

embodiments, ' represents benzene.

The symbol Q represents —N(R)-- or —Nﬂ{)-(C;-Cg)a]kylene—. In certain
embodiments the symbol Q represents —-N(R)—.
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10

15

10 conbi ned t(;)forma 3-, 4-, 5-, 6- or {-_J)renbered
WO 084538 ning from 0 to 2 heteroatons sel ecREHUPFOBHP35543
N, O and S. The letter Z represents -OR 12, _i~R12RI 3,
-co2R12, _R15, -C(O0)w2R 13, _qopaMRrRl5, _sO02NR12]~13'
-NR 13S2RI _1, _N(R12)N(RI 3) SC2RM - C(O) N(RI 3) OR 12,
fl Uor o( C, _C4) al kyI het eroary|4 £ GQ=NOR12)NRI 3 R 14,
15 _QR13~_NoRU, 4R13(0oRl), NWIC( O NR12RI 3,
_NRL4C(O T erprmts N e4C(GNRI2RI 3. Exenpl ary

R Al 0 et s

O)l)ﬂ(yléﬂletl(clhﬁt)ﬁﬂfyﬂioﬁyﬁﬁi (C L) allylehbrhindtH Ex@nd Ei a:re a
0O 0OHOO HOO HO O HO 0O e MO 0 CH20H Olll

- spglebayd, wethyjeng WGWM wbumle@eNThmsmbth

rdrllen® ai0e1bl? 1fhikagdbeldeted from a bond, (Ci-Cy)allylene, (C-Ca)alkenylene,
(Co-Cialkynylene, (Ci-Cs)alkylenoxy and (C;-Cy)alkylenamino. Exemplary L? groups
are 2 a single bond, methylene, ethylene, n-propylene and n-butylene. :

| The letters X and Y represent independently (C;-Cg)alkyl, {(Cs-
Cy)alkenyl, (Cr-Cg)alkynyl, —CO,R™® or —C(O)NR’R!*. Optionaily, 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 N, O and S.

The letter Z represents -OR®?, ~NR2R?? ,—COR"?, R,
—C(O)NR'ZR®, —C(O)NR”RB, ~SO,NR2R, ~NRPSO,RY, “NRINR*)SO.RM,
—C(O)NR™)OR ", fluoro(C)-Cy)alkyl, heteroaryl, —C(=ENOR HNR PR
~CR™*)=NOR, -NR¥(OR "), ~C(O)NR“C(O)NRR"?, -NR“C(O)NRC(O)R 2
and “NR™C(O)NRR", Exemplary ~C(X)(YXL?Z) groups are:

18
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H--X(]—|ONI—(I\/E‘ X0 0N'", CO I\/EI\/E‘H(NEI\/EF H

"KP2@P4/0@95§nd HO "'r~'~N O HO O SO02NHVe OH HP{I{GS2003/035543

hydrogen Or (Cl-C8)al kyl. Each Rl is independently
hal ogen, (Cl-CS)al kYl, (C2-C8)all_enYl, (C2-

C%) yl « 0( C1- C4) al kY
f ro(d - CAAl K Xy,~aryl,
-C(O W = (O N

O) M\V\R~HOZ o) ng oor N/\VNMeZ
. R Exen‘pl ary R~ groups are Cl and CFS R2
are independ tly sele from
n, - CS)T'I %{%}B (C2+CB) a XI
_ aINk YI' O C1-4) -
1ky|

10 C4)*9I K8xy, ar CaryI(CI
=0, C(O)R8 CO2R' C(O)NRW N(R)C(O)R8

O) ' - S( -S(O, R -

. ary oups ar er,:‘ t I ,

I Uor o hyd ’
[ US20 554+€1§N i hox \h&d;n net hyI ,

t nf | uor onet hoxy, phenyl and =0. In certain H
enbodi nents, R~ IS hydrogen r =0. R~ is hydrogen,

NFOR 12 u' (d 0
aryl '~ =R' , R~ 1%
17 ar eNWanependéih*ﬁngFs sel ect é@zNHz
rogen (& 1\!2‘,8) al kyl, (C2-C8)al kenyl, _
(C2-Cs)al k-ynyl, fluoro(d - C4)alkYl,

het er yl (A - C4) al kyl . andR18
i.s.a ri ng i ni ng From Eé
h&t &F gat ons: d fromN and S. Th ubscr|
in i : 2
OH OH
0% “NHM
Hme e H e Me °

SO.NHMe on M

R” is hydrogen or (C;-Cg)alkyl.
Each R!is independently halogen, (C;-Cs)alkyl, (C,-Cg)alkenyl, (C,-
Cglalkynyl, fluoro(C;-Cy)alkyl, -OR>, -SR>, fluoro(C;-Cy)alkoxy, aryl, aryl(C;-

Ca)alkyl, -NO;, “NRR®, -C(O)R®, -CO:R, -C(O)NRRS, -N(R®)C(O)R?, -NROCOR’,

NRHC(O)NRR, -8(0),,NR R, —S(O)mR5 -CN or -N(RG)S(O)mRS Exemplary R
groups arc Cl and CFs. '

R? and R® are independently selected from hydrogen, halogen, (C;-
Cyalkyl, (Ca-Cglalkenyl, (Cz-Cy)alkynyl, fluoro(C; -Caalkyl, -ORS, -SRS, fluoro(C;-

Cy)alioxy, aryl, aryl(C;-Cy)alkyl, -NO,, -NR*R®, =0, -C(O)R?, -CO.R?, -C(O)NRPR?, -
N®R")C(O)R?, -NR*)CO:R®, -NR')C(O)NRR, -S(0)-NR°R’, “S(0)mRE, -CN and -

N®R*)S(0)R®. Exemplary R? groups are methyl, isopropyl, trifluoromethyl, hydroxy,

19
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or 2 and the(sabscrlpt nis 0, 1 or 2. dstional ly )
WRHEMEBR gr oups sel ected from the 10 group PCT/US2003/035543
consisting of R5, R~, R7, W R-, RO, W1, R 12, WB ,

R 14 , R15 R 16 , R 17 and R18 are attached to the
ridRGxy) hg&@g%emgp 'Pﬁﬂﬁdi‘@m&hﬂk? S nEndRe), CRNRHARG b diments,

form a menbered ring contai ni ng

R’ heh}’ﬂmg@g@tﬂat om and from 0 to 2 additional

het er oat o cted frq 1 i n ulbar

enmbodi men E@deIPﬁﬁ’ngﬁt’sygoﬁﬁ g:r@éRl r%(%%ﬂ&{ % (G-

(gi/aggg% nd R3 is hydrogen. |In another aspect, the
Yventi on provi des conpounds of formula (M

H X ] MRS RE RS RS, RRRILRAZRIAMY (16,417 dephdentl
11 or a pharmaceut’ically aéceptabl e 'sal t ﬁﬁy}c]&rrg?ne,eg ey

selptted fromoydvogsals (G- ‘f?b&lkgbi(ci -Bx)allonyl, (@@ewéndynylsﬁmml-

C%Bﬂiﬁ&q % @Salgﬁvg@imql @ gi}aﬁgqechiqg is'a 5 of r%gx%bered

roElcofthfn KHbRNEH I terbXO IR selc¥tel frddh RUPS:nA'Se Phe ﬁib@éﬁ mis 1

bond, methyl ene, ethylene, n-propyl ené and n-butyle
or 2hagd mso@t n3s 9,e1p¢1'e2; eﬁptzomiﬂm wheretro Rignkwgeclected ﬁrom the

g?el ect ed f ro, ﬁﬁgofgﬂfié(z‘ge%gﬁ% h"elﬁ@eRm R'S R R and R'® are
aﬁﬁhe@ﬂd ﬂﬂe@ﬂn@ meQLeR Atbnt, Che ﬁ?@&;ﬂh SPBEdHbindX@Wh@ -, 4-, 5-,

roups are a S|ngle bo met hyl ene, et hyl ene,

6n0 sisybsirs BRgCoRtHNOg femiroimatpat sxdrisonxOdnd agditional

A AT Cb S5 Coy ol kena

(C2-C8)al kynyl, _CO2R' or -C@H 3 R'. Optionally, X
0

and Y may be conbined to f 3-, 4-, 5-, 6- or

7- menber edn panigulaoernbddiinegtss Gepmwschtdwbareast ong R” is
hS%QECt e%%{o 0 and S, The letter Z represents

YEpESD and RS pdioee.coop12 RIS, (O -jal 2R 3’

_C(O NR12RI' 5" _SO2NR12RI 3, _NR1I3SQ2RI5 N 12)N 3)
02R14, 5 ~-R (R S C(O)N(RII)(PlZ quoro(Cl C4) alyl ,
het er oar yin anatjtereprct, FynpmegerR inventior prRYEles Rompaynds of

&3?12) -C(ONR14C(O NR12RI 3, _lal4C(ONR}3 C(OR

R?
H X
Z 7 N--—L1~<—Y
1
(R )n_\INCEm J 12
Ru H R4
Ir

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

 formula I1, the symbol L' represents a divalent linkage selected from a bond, (Ci-

Cyalkylene, (Ci-Cy)alkylenoxy and (C;-Cylalkylenamino. Exemplary L! groups are a
single bond, methylene, ethylene, n-propylene and n-butylene. The symbol L?
represents a divalent hnkage selected from a bond, (C;-Cy)alkylene, (C-Cylalkenylene,
(C2-Cy)alkynylene, (C;-Cy)alkylenoxy and (C;-Cy)alkylenamino. Exemplary L groups

- are a single bond, methylene, ethylene, n-propylene and n-butylene.

The letters X and Y represent independently (C,-Cg)alkyl, (Cyp-

20




and - NR14C( O NF&ZRI 3. Exemplary -C(X)(Y) (I lkZ) gr oups

VEP 2004943988/ ; R Nme2' HOO O N~ HO O HO 0 O N Hd#/udykes/035543
NBh -N~ HH N '"jM --bfNO N~No HOO HO 0 HO Ho

O HCO Co HO Ne, I /I~-C H- CH0HP 11 HO

0
AR Gty Ot DB CIERERES SRRy, Loty
borfilined tdefolda B, M 5K, 6- br @tkmibered ring containing from 0 to 2
heteroatoms selected from N, O and S.
The letter Z represents —ORIZ, ~NRI’R! ,—CO,R2, RS ,

5 —C(ONRR", —C(O)NR’R", —SO,NRPR", “NRSO,R", “N(RI)NR*)SO,R .
~C(OINR™OR", fluoro(C1-Cy)alkyl, heteroaryl, ~C(=NOR'>)NR’R™, |
—CR™)=NOR", -NR"®*(OR"?), ~C(O)NRMC(O)NR 2R, -NR“C(0)NR *C(O)R 2
and -NR"C(O)NRYR'®, Exemplary —C(X)(’Y)(LZZ) groups are: '

y . |
\Ap fg\/@ £ £ . Ol[N/\/NMez
. S S g Me
.S‘IP ' ) ,e‘ Me * J‘: ﬂj
o ﬂ/\/"o .HO'IO HO HO™ N0
' \AEI\ZB /\E\/‘ CHZOH ? \Ap

HO o MeQ™ TO

OIZ

L 0" ' 0
NHSO,CF3 SONH;

N

R

SO,NHMe
10 ' - R” is'hydrogen or (C;-Cglalkyl.

Each R' is independently halogen, (C;-Cs)alkyl, (C;-Cg)alkenyl, (Cp- -
Clalkynyl, flnoro(C:-Cyalkyl, -OR’, -SR’, fluoro(C;-Cy)alkoxy, aryl, aryl(Ci-
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ON 0HO: (0d S02NHVE OH H 10 Wis hydrbgen or
wOCioopedskyl . Each R is independently hal ogenPCT/E2003/035543
-C8)al kYl, (C2-C8)al kenYl, (C2- C8)al kynyl,
flUOrQC-C4)alkyl, -OR, -SR flUO QT -C4)al k- oxy,
%aml;yl A0 (ﬁﬁ@ﬁl étNOﬁQS 2@@%(1{@433@%1@% Lﬁ%@%?@% 2AURRHCO,R®,
-NfR) g(}g@mﬁz ﬁ(@nmﬁél\l( WX S)sr%m E)e(ccz@)afqmm )R'S(I))}.m‘:mplary R!

enpl ar roups are

g{ﬂu&’ %F"“%g@%‘ i s sel ected fromnﬁydrggen %al ogen

G | I

(6, W s maande, A s

(@r-Ghaliamy), fiGbxo(ChLalekiyl, -ORYOSR®; ARy (C1a,)alieby, Ryyl, aryl(Cy-

Czq%%z N0y R R ek RhRe :SFW(;@M@RS

RQ) 10 c@mﬁkﬂr-g(mm@@ps(@m@mm}m NR*S(0)R®.

uoroneth hydr oxy, nethoxy,

|soprop
Enympbnyﬁcemwaps anerrpg mbrson@mb xxyﬂuqmmnwl imdrox@ mgthoRy,

hY%Rﬁ?‘f?%ﬁ%%&?%lﬂwnb@Pcﬁs %ﬂeﬂﬂp@ng :?é W R R RO RL
R12 , éﬁy&o@nlAOR‘P Ao Bo}ﬁ“ar%o_):tg_&_l 'R¥ _CN, (C;-

i ndependent 'y ~ selected from hydrogen WYL,
CelyCoy avkenYl , (C2-CS)al kynyl , fI Uoro(CI C4) al kyl,
hetero(CI I yI and ar al k and R18
B& K gg ﬁ{%’ fi ?z i C‘h? %m

is ab5- Ri'ng g: are indeendently

S 88‘41‘%@%1:0 o e@éfﬁ%&gﬂc’é cﬁaﬁg %S(Cf@j BYRACHRbEL

Cohaliybhatdr o(clmwkﬁmyfeam ﬁ!ﬂ{&{ﬁ]aﬂb}ﬂ afd RFomather 6ghedbered
consi sting R~ R', RU R 13,

Tifg gontppEe ﬁm 1 i hesgnoptrens selpwed SOTERTHO A 5. {Fhs Shigipt mis
xgi Eﬁé’@l% %g@stoﬁﬂgﬁ idd ‘iﬁ p: rglgc%gﬂ?ywl?& GO ﬁﬂﬁlﬁ En%iﬁétgcﬁ Bofh the

cont a
giviab mg@m@tmfmsaﬂa R7g shg, rY, R”a@é‘%g R'Qmwif, 228 R16 R and R™ are
het eroatons se] ected fromN, 0 and S. Conp ounds of the
aﬁ%?i}%‘iﬁol ﬁsapggpﬁqoge%am |ﬂEFo][Iz$TQ§1PB]D%%'r'%?§£’8}béﬂ?§]eTP faga 3~ 4 5,

6-r6r”79mefﬂbeieﬂ’}h1$ycoﬁtbﬁﬁ metlﬁﬂlo%éu 45 afd R0 bo b additional
positions e ri ng nberi'hg system used ereinis
hétérbatomsaseledicd dtommiN, C0amtilS. R2

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.

10 k) 11 7 10

g 102 108 Vp2
l N ) 8 10a 10b “ N‘—L1
g 3 R } ] s 42
6a "N Sa 48 & N s *—‘Z
7 p 5 4 . 7 I 4 R4
R"
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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9 Ift ~10b~. ~ I—(X ~~511 11. N--L'" Y (R \4~ 2 UF 6,

- WD 40041043988 7 6 5 4 SL - ~j 7 15 H4 k4 25 Onecafus2003/035543
skill M the art will understand that fornula 11
enconpasses two enantioners. The enantioners have the
structural orjentations represented by thez follow ng
formul ae: 22 W9 2004/ 043§§8 PCT/ USZOOS/ 035 ztB R2 R2

H 2 Y N-R L yX L2 Y
éwn for mul a h20r, H }a— e er bf -
group igaAts are preferre , Hescrip dmbel OW.

I n one grou preferred enbodi ments, L' s
(C-C4)alkylene. In a5 preferred enbodinent, L' is
unsubst i t Uiy form@)lair iy bene, @ humb&Hi)greupswiferbodinidigs are

n integer of froml to 4. In-a further -
pﬁ?@ ﬁh‘%&“@?@éﬁ’?%m pis1 2or 3. In a still
further prgfseioesh 9&&&@&‘5 deﬂrEn% pr ls?(gl l(f‘&a%ylene Ina

particul arly. preferr enbo
ro¢feped ﬁmbpém:l@n‘do ds mbs:ltuied (@pﬂehﬂwﬂceﬂ oby((flﬁe)p-f- oavhnaném the

s{i\)@cnpt p1san &teg’é'f Stcl:rHZ 1}1 1to 4 ﬂ &h&r preferred embodunent pis 1 2 or

3. In a still further preferred embodiment, pis 2 or 3. Ina partlcularly preferred
embodlment pis 2. .'
One group of preferred embodiments is represented by the formula (III):

RZ
: ] H _ X
e ¥ 'N—'(on)p-%Y :
"mj - 12—z .

In a preferred embodiment, X and Y are combined to form a3-, 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-mermbered ring
containing 0 heteroatoms, 1 nitregen atom or 1 oxygen. atom.

In another preferred embodiment, L2 is a bond and Z is —CO,R" or
—CONR"R™.

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

In another group of preferred embodiments, R” is substituted (C-
Cs)alkyl. In a preferred embodiment, R” is (C,-Cg)alkyl substituted with hydro:{y,
alkylamino (e.g., -NHMe) or carboxy (—CQO,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,-Cys)alkyl, -OR>, fluoro(C;-C,alkoxy, -CO,R’, -

S(0)NRR®, -S(0)R> or CN. In a further preferred embodiment, R is
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N14 10 HRM In a preferred embodi nent, X and Y

war 804euitned to forma 3 -, 4-, 5-, 6- or 7- neMGEPEW03/035543
ring containing fromO to 2 heteroatons sel ected from
O, Nand S. In a further preferred enbodi nent, X and

eI g s b1 OR ekl (TR s Bkl Pbodgment,
Eho rpora%lﬁ)%@ Qﬂ?{@?lénﬁ rﬂfef%&g&%o t 5100 Q, TER a pXriRBfdY

are co ered |ng

pr&eha Shbedithele R HOMGBRG, ¢, )T RAGRe AlRBM M ik 0wegen

atom [n anothér preferfed énbodi nent, L? is a bond

and Z is -10@B&Rhdbgetlp ofﬁ%ﬁl@ﬂfeﬁit@duﬁ&m R4 (C PEDalyDetaryl.
of preferred enmbodi ments, Wis hydrogen. |n another

group of dnaﬁeﬂhciegtoembbpmfmmd@mmmsergsﬁstw bydregen. Ol -
| kyl f d
Stbat i 1 ut ISP BHCHGHY BIEferetEitk Jroarepbogiaiepts hagylittivo or

DSt BPMEsd ﬁﬁ%Md Burs. Radchb# ,rﬂly,@ Rl larty areferred
embodi ment 'é'rs P’(%C3 Cg) a ﬁ sabgﬁtutfggmvz taﬁypreene

empadimxans, &ika]lidéimmhmrom boxy 25 In anot her group of

f d rrb '
P e S RORLTERT o S FERERASimDAL ha R s
h&&%@&@ﬁﬂl{%(@lmﬁmﬂo@% - S(O), NR5R6 - S( O)nW or

In a further preferred enbodi nent, is 23 WO

200;1/ 043948 apetipn mowRS] PEEGYSLY PW@%‘E?@%@?WWGW&I% @M R" are
| 1
it die mdepntaitybghly fREpbli] AhME, RmET k.

50, rd Ul
A ROt ke, SO SN B i
0B B8 .CIi Pparfichlsr]§ pfélfeﬂ’edl éin]ﬁ:fﬂhhbﬁt[ RYod R afe Iprdedgen RUis halogen
enmbodi nents, R2 Is C4 al k or ary 5 I'n anot her

oy floone(G-Cpelinbried a@fmo ds E%n@ alkw @rsarhl,/ drageere partcylatly

partl cularly pr eferred ar hose_enbodi 2

e Enbomst, Rmgpd Roprg Wéﬁ%&% Bl i f 5@2&3@@% nisland R
n one group of particularly preferred

1%?&3&&%&mﬂ and R~ are hydrogen. |In another group

of parti cuhs dryupsBjticidahepiettedenitmdiiits Bndpilesemedcby the

10 hydrogen and R~ is (d-C4)al kyl or aryl. In another
f T particularly preferred enbodi nents, R' and

‘R4 are hydrogen, Rl is ingependently hal ogen,

(d-cA)al kyl, fluoro(d - ailkyl -OR-, X

fluoro(d-Q chqx @}W\S(O) nmR~ or

~ON and R~ i s Forwllal Yo

N T
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
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,-Cyalkyl, fluoro(C;-Cylalkyl, -
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or aryl. In a pé_rti cularly preferred enboditment, W

VE@ oo/ p®8hydr ogen, R1 is hal ogen 15 or PCT/US2003/035543
fluoro(d-C)alkyl, nis 1 and Wis (d-C4)al kyl or

aryl In a nore particul arly preferred enbodi nent, W

@E-or ]ﬁ"m(e(‘s eégﬂ ‘%&') :ﬁ‘i%‘sl gﬁ@ﬁ %ﬁ%iﬁi kyl Yl is |
Phe. 1 or mikoPeFatERa g R e R R g St Rnd ¥ are

dufbindHo fokB-aB-, AN 206+ -mleMibevdaenai (Ebn@almﬁ' frofro -2
X, Y and Z have the neani ngs aznd preferred gr oupi ngs
hsteronigat sal@gksaé fromOaNpad S mdllerIBﬁCpCe)hﬁqyi exaryl.

enbodlnent nd Y.are . co ned to forma 25 3-

> " ol EPaHCH Y Drdrr wrrgiwerﬁn@qdan@t X and ¥ aro

dﬂ)ﬁilﬁﬁ&%%ﬁn selectadsf ) and
Zis -CO2R 15 or -co&%%%%lnge% q-ﬂ%not ag?lhﬁarPPCWarl y

lspteawom debnlde dome@) N add SnR' ¥ independemiyietoden, (J,aT,
7-menbered ring containing from to

fhmgeﬁcér%aﬂbﬂs e | Bo00(C Coolimty. 1A S(ERNTER') S(O) R or -
@@ﬁ%? &%éﬁ% %%en \(A?r 200)471043958 |
. PCT S20 4
10 - S( [O; :]~V\R60Ji a%%%? 1(9{31‘1 u %%iit% Iﬁ Fr%&ogmi%\% is
inlepbadenely mﬂ@@ﬂl(@?@) a%wq%rsm . r%%mﬁd Oka'fﬁorogt@gpgdﬁgxy, .

to forma 3-5 ered ring co
oM S(OXMR R?erséogm wrs-CehatRE S (U @pdkyl¥rand S and
R~ is (C -C4)alkyl or aryl. 5 In another particul arIy
pr ef er r ed TBrBofsiRssicutarhbrrefeared embodimeny embedmwtrtﬂ ned

ForfR udtosei (G, Sapih Blord Aok - Ao SOy, -

15 O@Hs ?mmﬁ' S(O%Kjg’?ac o 1%%%]&% o R - Sow

quor | uoro oxy,
—Célz@& -S(O) Wor - CN and is (C-C4)al kyl or
aryl .

In another particularly preferred embodiment embodiment, R” is (C,-
Ca)alkyl or aryl, 1.2 is a bond and Z is —CO,R® or ~CO,NRPR!,

In another particularly preferred embodiment embodiment, R' is
© 20 independently halogen, (C;-Cy)alkyl, fluoro(C,-Cyalkyl, -OR’, fluoro{C,-C,)alkoxy, -
COzR’, -S(O)mNR'RS, -S(0)R° ot ~CN, R? is (C;-Cy)alkyl or aryl, L2 is a bond and Z
is ~CO;R" or —CO,NRR®, |
In a particular embodiment, the present invention provides the following

compounds:
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10 In anot her(.ﬁartl cularly preferred enb(@dr? ment

WORIBHI4IR¥t ., R is independently hal ogen, PCT/US2003/035543
(Ad-cA)al kyl, fluoro(Cl-C4)aW -OR5,
fluoro(C, - C4) al koxy, - CO2R5, -S(O.NRW -S(O.R5or

-CN and Wis (C -C4)alkyl_or aryl. In a%)ther
particularly pr'\’e,ﬁ erred entsbdi ngat errbodl nent jRé@
_ Il

i ndephden: -4

-owW fl ) So- 15 COZR il &1 ~0

~S(O)mMN or JEN R~ is a bond and Z i & - C@R’S or

- CO02NR15R16. In another particularly preferred

enbodi ment errb%dl ment, RR is (G- C4)aWor aryl, 0 is

a bondsand Z i §°# Q2R 5[ 0} - CO2AR 5RI 6. Hin anot on,
04 S 20

parti ¢u oRf St Biibodi N

|ndepen & ogeti9” (el - C4) al ky

f' Uoro(Q - c¢)a KYy', -OW f'Uoro(d - c4aa|k!ﬂ>xv CO2R

- S(O MR-, -S(O)~~ or -CN, Wis (C-C4)al kyl or aryl
I~ is a bond and Z is _CO2R15 or -CO2NR15RI6. In_a

particul ar enb¥i ment pr esent |nveme'on pr oy des

t he ffetd.owi-ng € VRES Y N
PCTI US2d034.03 Mop 0 0 F3 FoP™HOPO
I|mHI\/EI\/EHI\/E H3C H OH Hop 41gHO0HW HHHeH
M HF3C NN6, F, ~N'- N 0
Ve, N e, MeN
FiC A N . FaC = N
H H H

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 pharmaceuiical
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 eafing 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 miraperitoneally. Also, the

compounds described herein can be administered by inhalation, for example,

mtranasally. Additionally, the compounds of the present invention can be administered
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1..:~w ~lz HOO<HHHI\/E H kde HMe N ~> FCSC F3C N
VRPOMOEHSB HO O IXN3 ~D )XMCMH H H H I n ffPCTASR003/035543
particul ar enbodi nents, the present invention provides
pharmaceutically acceptable salts of the above

EQRDEHDAS. Oy rON8SHf ﬁnagdsln%%%g% 2‘?&“?%@%‘.” any ‘{Vlté the

present invention provi

mdmepmwﬁBQon 1ﬁfdnﬂmgldbp@1m§mi1nsta:ﬁnhm& rectal

t he present invention provides pharmaceutica
ﬁ%ﬁ % tions conpri sing one or nore conpounds of

the I nventpghrdparia® BhAmBctaibalbdiposftidhs #HRPH! 5 pokf.%(%r of the

pharmaceutical I'y acceptable carri‘er or excipien
PSeRseinyentivonplsinetaisaliy ecqep’eblal cafriers tandtset dithgr eolid or Ilqmd

P 080 e e B i
an@dpeRibld BRnERIPALINE caRfer ERELPERSE Hork @Hﬁs@ﬁﬂcQQ}wﬁﬂ:ﬂ may also

be prepared and adm nistered in a wde variety o

agims dilgepis, Ravosing peets dyeders prservatives, tabmdﬁmmagaﬁts or
ah'gﬁcz%ts é:};\m@{-ﬁf‘t' on can be adm nistered by
On,

Inje eéxanpl e, ‘i ntravenously,

intr amJSClIhpbiWers ﬁlﬁbﬁﬁféﬂi@%"ﬁﬂ?ﬂ%ﬂeﬁ%@ﬁ@ﬁ@ﬁ@ﬁ@% ¥ mixture
or intraperitoneally. Also,

duod |1
Ma ug]é’edggg 95vg cRBenent c ntablets thei @hﬁ@ emmnormylt is mixed
| t
iifh166 B8 hartf € XRORSry bindihd ARBERAL i Bl prSftRtionk ana

t he conpounds
cenipagte¢binghe shape aﬂ&ﬁ@ﬂéﬁﬁa@SQSS -PCT[ US2003/ 035543 .

transdernat%ﬁy % es of adm nistration are al so
cont enpl at €tf FYY¥ eﬁ 15 prsterablyipaviaa drogr abais 5% or 10% to

TO%STIRY adtiR¥ @BinbOihd. | SIGTaue d?jgné}? R AR SEL B 00 ARG sium

rectal adminiStration. For preparing pharnaceuttca
Sfé@iﬁ‘f%?ﬁﬂ(t, iSeges, laelose, pheting dm!mmnsisrch;‘ gelditm, fragacasiinethylcellulose,

vent i el ut| al |y acceptable carriers can be
sqghlyet Gt YIP%“ fﬂnﬁﬂﬁa Towaggitne B¥rfiopP % Pttes: efke like. The
tenﬁC‘btﬂﬂﬁraﬁeﬂﬂﬁﬁﬁtenﬂépﬂo‘ﬂfl&ud@ﬂie|ﬁmﬂﬂbﬂ%ﬁﬁe a&%%gﬂmund with

suppositories, and dispersible granules. A sol
encapyilatingangicnial as acagier pooddiog las:lamti@m wiick thenmryive b&nponent

t | nts ers
N T T —
with ¢ta Similadly, egclend @1d Bkenges are included. Tablets, powders, capsules, pills,

cachets, and lozenges can be used as solid dosage forms suitable for oral

administration.

For preparing suppositories; a low melting wax, such as a mixture of

fatty acid glycerides or cocoa butter, is first melted and the active component 1s
dispersed homogeneously therein, as by stirring. The molten homogeneous mixture 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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10 I'n povvder&)t he carrier is a finely dLv i ded sol |
WRR043E8i n a nixture with the finely divi deo"%"c{f]??\?@mss“
conmponent. In tablets, the active conponent is m xed
with the carrier having the necessary binding
tiERR@id dR8td A desitdda bicﬁlesﬁ@ﬁ@. éﬂsﬁﬂﬁ s@fshle ﬁﬁ@m%g Barl Bk made
the shape and size desired powders and tablets
by digpersizty the doalyadivided astiva tmmpoa@;atom walyoMid vid®uy 64eial, such

ST R R L e

aﬁ@@ﬂﬂeﬂweﬂﬂéﬁbﬁvh@uspﬁ:h%g'&geﬁﬁ' atin, tragacanth,
met hyl eel | ul ose, ~ sodi'um car boxyrret hyl cel | ul ose, a | ow

mel ting wabdso meldad bmtss)hd fomnreparetmmwhlctmm mteadnd to be

ogVeFRE < ileﬁfﬁ%ef%fe#ﬁ%}f}ﬁ %tftﬂfmé’ i o qrr? g?tlogs Such

hquﬁqbﬁn@mcnfde%mum SuspeRE RN 6. t TR s@Bicp¥Btions may
conponent 20 with or without other carriers, is

ceipingifridiiopyto dhaantive epmpomgngrolaranthuilaviors, slebibicr st bt&fers

o5 B L9 R SRS P S e

lik@zenges can be used as solid dosage forns suitable
for oral _admnistration. For preparing suppositories,
a | ow nel {lPRghymmacenisehprepargtion ispuplsrably inamiuk dpsege Gend In

|
sHf6Eh MR Bl AR TSRS 1o Bl Wb S AFabfh Aftlobiife
qaesitibys of the mttivg cofipenami tThe undrdogsueaforts chi ké b packaged
t hen gou ed into convenient sized nmolds, allowed to

PR LIOny e PHEPEHSPHBNIOE G Ty MAYiGiEH §F PropaFtion, such as packeted
taBIcRP BARbl1aAg ga&h&g% §faistarl mé“%ﬂé‘d“ﬁ:} Al op&q& e form can be a

emul si‘ons, r exanpl e, r or waté
C@Jlsyicoﬂabbblcache@rm loZeoge ﬁmlﬁ m #cah be fjeeapprapmiatd augobet of 30y of

reparati oaz can be fornulated in solution in aqueous
th%?ﬁ‘@ ﬁ]ﬁ’r If-ycol sol ution. Aqueous sol utions

sui tabl e TRE q@indky §6£:1iG8 BoRBoRE RPA Bt BYseireSRhd N Ray be

the active conponent in water and addi ng suitable

vastsler afiusted ffioay Bl ang & HKIO mzmrsferedvﬂwl 027g 160 00 mg according to

& BRHeRfer SflicRlidh MR R Holedey 87 g Pl EthheR ST eihogition

- cabgifi@esiesd, bigo dbﬁtﬁmrrﬁhéigzoh{patlﬁllemﬁérypdﬂmIag@ﬂs active

conmponent_in water with viscous material, such

natural of thsrapstiiiciuse frfle trednientor prevayioa sl PQH“BB@HS and

LI
BT RSB L5 S oo
offhemaeationars adinimiterzd @t thetiaitidbdbsage b£aboud®061 ey to about

hort | ef gr e, to | id form preparations for
1 fkelat &y e el Al dhaus e Bt apove 1 Qe s

préfled] TRS dosiged) @18%9&3111%2 Be %HHé@ﬂ%ﬁde Iﬁgﬁﬁ the reguirements of

preparations may contai i n addi'tion the a
the patproih ghe sevcut)mfatht sqndﬁﬂnavbmsg treatedmhd ﬂaercempbuaﬁd beisg
grsant

eng ﬁ%}}'ée{gle %} 2 atf%ezplﬁraelé ﬁgegfog ﬁd)a.lftﬁzgl ar smlatlon 1s within the

skill of the practltloner. Generally, freatment is initiated with smaller dosages which

D

are less than the optimum dose of the compound. Thereafier, the dosage is increased
by small increments 1mtil the optimum effect under the circumstances is reached. For

convenience, the total daily dosage may be divided and administered in portions during

28




10

15

20

25

30

10 like. The phcar maceuti cal preparation is (pr ef erably
Wa 20403%¥8sage form In such formthe prepar atAGEAUS2803/035543
subdi vided into unit doses. containing appropriate
quantities of the active conponent. The unit dosage
frerdaycadedifda packaged preparation, the package
containing discrete quantities of preparation, such as
packet ed 15he gpinpesitionsapsubesdanthgpmstictanbined/iral/s @6d in

| € the.uynit. dosage form can be a . )
%@’E‘P@?ﬂ ‘{@B ?‘g’%ﬁts USEAdp ,Eheofreﬁ St/ or preyeptionRf ghesigngnd eating
digoidess AR RaMRIAAssSHREd tHRfev@Y (e, catdiSrBallR ﬁ?&g@g&g
form The quantity of active conponent 1n a uni ose
bynspgnsieno ?In ARy hestangas, iadtinistrattinusttedsibjaircnpdury of 0

TR BEELRLAR AaFR R0 RSS2 v

aphisy ARORRALE,ih sofiBenEARY Thd pi@8erk 86 biinddERh&Pmbined or
al so. contain other conpatible therapeutic agents. T
dREpisisaed mcoangtion Withy etg cmtinehesitpegeptsovanits wedof dosages

el L] ¢ ' s associated wth , _the
SRRl BT the AhRTR FhRAR SRR Bintla Srlktt Ban iestcutaed
dnintsfoe ndinbimaticietheehpiyni stered at the initial dosage

of about 0,001 ng/kg to about 25 100 ng/kg daily. A
dai |y dos esﬁl'ﬁﬁb%ﬂgsmsa’mmwatm@mgymlmbdhmsematmgs dgrently
dofmdEf1 Thi Hosad 0 [ be, varie
dependﬁg Eﬁ%gdr? le K ﬂrieqw g%ﬁ%n %@\ég)pﬁfeﬁggrp‘gﬁ té%%e,veg’ll?gd'
Brguplary peofts uiufuldortiss treatmehiss Miesityeiatiede prsirbh@gic receptor

compound..bei ng. | oyed term nation of the proper
- RGeep i oL PR P ot et renepice K aenich Brswiplary

Enté Herriachd &é : of GRR AL i i.s -imitiated
a\%ir% h_smalll er doéshglgﬁetso whi ch %M%Irégﬁsﬁa h[asrlll§ ?Ihgé

bepradinzariaes e.of alpheclewppidaniihzeftwide aldmarspant) eldtaspae,
the optinum

kel 153088 Db, pf A0S, heoiPeliisciddppposants, o5,

amitfipekine e trift ahiprarfie] desHRSAGR e+ and
]lagdm' ni st er ed I?jr?ﬁ}_)%rt?gns _dureisﬁg 28 %ﬁ%ﬁ)%ﬁé@g&
CloEEpIash s Pro;sgtvize, enexeye and maproliling mdivamine oxidase

. s y eously conbined and/or. . .

R DAETE T B A A LGRSt B PRcpALeupake ntibitors

(SRIe) selectiveamertoninpewisin inbibitefs (SRE)] &l g.2fdo Rk Nuvoxamine,
at hol ogi es associ at ed t%er ewith (e.qg.,

di sqorders and..
PRS2 SER e SeReePr sk osa igasege eEdassaith, apnyenlafuxine;
STHEE ARERMistARD. Nkhadd, A2dddhl En? Hﬁﬁgﬁéﬂ%g%g %q@%%o&&ninergic

conpositions I'n conjunction wt ese

ardiglepressapishagc duprapaorf f i cacy of such agents.
Accordingly, in some instances, the present conpounds,

when conbi ned or adm nistered in conbination wth,

A@ﬂ@dg-opmg-obesity agents, can be used in dosages
whi ch are | ess than the expected anmbunts when used

al one, or less than the cal cul ated
In yet another aspect, the present invention provides methods of using

one or more compounds of the invention t6 treat or prevent a condition or disorder
associated with eating behavior, energy homegstasis or anxiety. Exemplary conditions
and disorders a§sociated 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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10 anounts f(S{-Jconbi nation therapy. Sui t'abl e agents .
WY Bhat i on t herapy include those that ar dCT/US2003/035543

currently comercially available and those that are

in devel opment or will be devel oped. Exenplary agents
ges@hlifed axichediboraad FRMt 2BhckePeid Hisdried MdOYR&sive-compulsive

adr ener%l C receptor agonists, leptin or derivatives

diseedes 69U cendenewshdipardeis, ¥gaderigoiinsng. bipXendibendsrs] Blethods

n ful,i he treatnent of anxiet nd/ or,. nood
ofHSEE s IBoi ot kb SRl R PPl aGora R o2 uisPafy
aSddl Rt vaitie paigdRhai bOMBRER alBthdds OF AbaRR e, eatifls BEARRHPor food
| orazepam oxazepam and the |ike; heterocyclic

5 inipks, deprerpis siemulsiing or suppraskipg phimghebavior of icydaking or

L. Dran . i-Qran oxepin.. trinm.pramne. . .
o AT A e AL BB0r (LSRG RLRERER Moot i neca
thspgufalthérhpaitic DN SRRBLE atonBPSE: cffndothil BIf HRivénMoe S) |
e.g., phenelzine and tranyl cyprom ne; serotonin .
reupt ake IhArAher@spect(tRpipsentdeyeation provides saahods of using a
cé{ﬁgm thO BB NS tl(%%?gil aﬁ%‘j\tfen% a%onc}i{i!)ﬁj a 55048 mediated by
uvoxam ne, par oxetine and sertrall ne;
10 MGEHR! ditemngtibedscoagties adigindstaiig WesibRebintifcd theBeof a
venl af axji ne;  5-HT2 antagonists, e.g., trazadone,

thespsyticiityetieniveameuny a7 fempavagd oMo ner gi ¢

ant i depr e%éfﬁm Shotifer Ispech YRE BRELR Tvefio pefs nﬂefthét%grg using a

In yet another aspect, the present Invehtion provi
corpphodoidhe myemipn to meodulaterdyfEHR O Mho nredlsodsfcotiipeise contacting a

ipvention to treat.or prevent a condition or disorder
nggwgg?_&??j&’f’%& 9:&63?1 ’%‘?Pﬁ% behavi or, energy homeostasis
15 or anxi et Yhe ExBPRIRAL B BRNEVEHiRRMay?sh RbdALASE Hrotein coupled

associated with eating behavior, éenergy honeostasis
regepiorairiatadyio MICHBd e 2., MCTHRG (deesiptamatiopalRidilicaiion Nos. WO

i d bulima, obesity, anxiety
O@?Q@f@é@i\%&@&%ﬁgg WD 2004/ 043958 PCT[ US2003/ 035543
general i zed anxi ety disorder, panic attacks, panic
di sorder and obsessjve-conpul sive disorder (CCD), and
Preganrdnay flercempamgs | depr essi on and bi pol ar
20 di sorders. Methods of using a compound of the
invention to treat or prevent a condition or disorder
associ at eTheprebene dviento ploaides i prévekifie tiepbpastion of a
m)difﬁi 219 eating behavior or food 5 intake, for
¢ & -ating or suppressing eating behavior or
increasing or decreasi nggipgf. y Nt ake. The met hods
conprise admnistering to a su%J ect in need thereof a
t herapeutically efRéctive anount of a conpoundrdf the
inveati @i, In @ aspect, the present invedt¥on
(Fpns met hods [ a__canpo T %
0

to eatn20r prg arpel, A
by 10 I\?CBR. pfHhods conprise adm ni s eﬁl ngs!
subject in need thereof a
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

com_iaound of formula C, wherein the variables are as defined as above. In formula A,

D'is hydro gen, halogen, -C(OR’, -CO,R® or -C(O)NRR®, 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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t herapeuti cal | y(...effective anount of a conpound of the
WOGEMHEAS I n still another aspect, the presentPCTAS2003/035543
i nvention provides methods of using a coenpound of the
invention to nodul ate MCHRL The nethods conprise

GRBEACR? ReFined 8¢ hhWelaRld Br&ORRUASLPE ah AR MY RRLdAR eroup.

15 The corrpo&r?ds of ttﬁg 'f]vent %% r@y al so n%%u%cg@ggroup

Gopventiehal apunp bedecting geptpscsngisilodikacwh gradpkiRhich gre used to
cation, Nos. WO 00/49046

ternational . Publ j '
Mo Phes e el g o niivg's eivvogian deseribd herein.

. ) : _ o _
D P I rBRREERES £ 2oy Yin be pprppved, if
gesired fy fRogedgrR WhiciRavill Dot GAuSHledBgdoBotBerdigaptioabf the

B HAR LSRR S SE oSt T 66 e Gioab gy s eqpapepnds of
the préstidt igvddition SFill beStdodalel Frob the p%s@%%gg@%g@ﬁ@gg ggo

of formula C, _wherein the variables are
s thy lgvelosiilbinahe anty and svitlyrgfaseene; to bahdayd nextbooks, such as

G g by M A Sy 585 o oo
- N( pr ot ectinnforigilaWR)E is hi#troén, ;@(031{7,3@(%@5 89%dc9ﬁ§9ﬁ3 whetein

PCTI.US2003/ 035543 wherein R' i,s defined_as above an
T 6% R AT B B8 b baiey R BF g1 coror AR e 2 na e
' I ' t] £OWP L8t .of. known. .

L e, Ve BB o R RO ISRl e ol A 7 -

NFMHoorddi(protectihg geoyupd-neSs, sr f-pasadl Weth Aesepduddd  formula B,
erein;. These co%v tional blocking groups are

‘{’1‘%35 1$- A0S W & 18 =0 enRroreaivdperstamibvisa! (44- & acetal),

198} the Bypitll FheF BB SRioWtbhtfindhd, b cﬂﬁgoﬁr?d'?@fo%ﬁﬁvé?ss%oduced.
or ot her disruption of the reméining portions of

mol ecul e. (Bud Qf?ﬁiﬁlbimhcuﬁomiilln@dg‘stanﬁﬂnaft tte siyh?ef@iemsm&ﬂhﬂsah bove
f. the. ent .ifpvention wl] be recognize romthe

i be atities P s Pt slarting gl sud slffmaienesacaisd agromplish

thkddsired frahsTornidtions 2R6r Makible, %fc%%?%ﬁ‘d bProPhANIR Wherein D' is a

t ext books, such as G eene, T. et al,. Protective

lgvingronnsushgs (7 lc By or beluenesulfiynatsy caleactYuitlk 2 co@9dind of

formula B, wherein B is=O ora protected version thereof, via a palladium-catalyzed

o

coupling reaction to produce a compound of formula C. Also; a compound of formula -
A, wherein D' is a leaving group and D? is a nitro group, can react with a compound of
formula B, wherein E' is CO,R and wherein E’is=Qora protected version thereof, to
produce a compound of formula C." Accordingly, the synthesis and reagents described
herein are all expressed as non-limiting embodiments. -~ ‘

Materials represented by formula A are available commercially (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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10 I'n fornul éb_é, El is hydrogen, -C(O R~k A cop .
WOCOHYMER?® wherein W R~, R7 and R8 are defi ne‘@%smﬂg’m”“?’

above, and E2 is =0 or -NWR~, wherein Wand R~ are

defi ned as above. Wien a conpound of fornula A,

avhadigdtareddners and }bﬂmgﬁibr@ Rah B foringd biNGtdocoffrolled reactions, or
-N(,protecti_ng group) -S-, or -0-, reacts with a

TRTRSGRE A, €55 RYL O@atom@teﬁh@ﬁuwdwwrw@msmd b2
enEld %na% BL.QL th ed version thereof (e.g., an
acetaP), E

r the typical Fisher indolization
condi tions, a corrpound of formula Cis produced. One
of skill in the art will understand that the synthesis

Aﬁf’%ﬁsd?éfﬁea@liwuné‘&n be nodified to use different
starting materials and alternate reagents to
acconplish the desired transformations. For exanple,

a conpoun (Thefactﬁvltymlf MCE:[R phigpeptidedtan 5 @sedsediiinga variety of in
roup, such as dC t.ol uenesul fonate can react
i EH:Pdd” CBIpBEATE t%fie’f%ﬂlps %ﬁqugnaé, chpucaland phyyieal sffegs, e
t
ol S 1RAnY Bl Vel d 3688kt e BRUNAS WISAALALLASS .o

coupl rng reaction to uce conpou

cAlV&b cGME,dBp dwh@, af C&0) foutls, ot fludphosplrorPlatibs levels, transcription

RIS bt
té@hﬁ;ﬁ @htAgdedsts andRodfistRoPMUIRE! SEeMBhS L YL Hﬁ%ﬂr &e fuseé 18 identify

produce a conpound of forrmula C. Accordin
megnketresthat eancberused en therapsutic amtd;, e.25 ahmgemﬂtsaﬂ' M@HR activity.

"obr sent MY AEIGHRUafERG R lied SERICHE moppeptices
aq ddsBiibedhubot eithetdetomBinaiias nafrARL (ﬂicﬁﬁﬁlgsgé@ NelabgéHoby). The

foll ow ng literature rocedures. One way to prepare
Profi sPhsisplaisteanessad Bya eadk mxpressed isa piembivanc dustyied Siom a

lig.ket
RIS PG BRI o s bl . o
extmpii¢, &ihendellOheeptellshevlekédlls, ﬂrﬁsfdi&edfcbﬂwdr Imen@Rehds\an be

B g/fc{}%te that ot her nethods are avail able. The
used| Medylatiopds @6‘@%@%&@ Hiedn APt @ BsFeEEsesribsd hgrein.

S5 BRI | 8 b LA 6 Pl Lo
ushErd c]ﬁﬁﬁﬁﬁ h&@ﬁﬁl@such ag an exiﬁraseﬂe]m:edma&m cﬂ”md‘lecl:eptor covalently
can. st ereoc ntro

hﬁcézgg% :agl ) %gous ﬁhg}pab getglp d@ala]lé g2, a Bayologous extracellular
dHMiR aa&a@@ft@nﬁﬂged E@ﬂfé&fa%&ﬁémﬁf&h@%& Blceﬁasﬁ%]mﬂ%n?axﬂ ofa

resolution (enantionmers). 5 Analysis of t Conpounds

femraﬁqnﬁlaﬂwllﬁﬁaﬂmﬂpﬁmhﬁ@@m Famthbunerss bsmwebinding
Ao PR TR B Bt ol bk e e SfRLRg rosctions

' toasgyforﬁma@mml i gand binding (e.g., radioactive

I|gand bi ndi ng),, _second nessenger (e. g , 10 cAAIP,
I N ngmggblgﬂmggg}\/[qlﬂﬁea dompignor ¢h;|menc protein can be tested in

soﬁ.{gf&rﬁg@?a;ﬁés %&1’ r%l ?Cttacﬁe( S S 118 L Ih See.’ 1 a1 ﬁﬁiserpﬂ%qjger, orin

vesiokh. Bﬁﬁhygoﬁ)ﬂnoﬂﬁlattsedn b@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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test for ant agohi sts and agoni sts of MCHR %creeni ng
VQIHA043HS be used to identify nodul ators thatPGRATR2HS/035543
used as therapeutic agents, e.g., antagordsts of MCHR
activity. Mdulators of MCHR activity can be tested

Atful a0, BB oY BRI b td IR AR ?431953@ FROXRTHR 'cglk??é
recombi nant or naturally occurring (e.g., endogenous).
THaeningst. of e crample, nathe sbhdeatedt GER paressiwdior wikhisad td the formation

%ﬁ%@?gﬁpﬁ# C%, 3;@ ﬁgt%lﬁ ??lﬂﬁl%‘?v ¥ ]l{lﬁlgq% n‘;na} M%ﬁlﬂﬁ This complex can be
de?

NPl oA & dolePRINET S0 Imllf §£sa¥ € Sdiﬁgd to search

ki dney cells,” liver cells, colon ce ranstorne
oe s gonists mnbneerabodimentban aqiivetdr invabiiet 46 MOCHR and Ggiretkin in-

[ one t in.vitro ar in vivo assays descr| bed .
8 phience %’68%{? g %\nget%rtg L Helh F ol a8q Hhsd scsemad fopantagonists
B4} TobRingiat fisSiathin® ke FIUHRLGHdtdn E8RAPIKONS the SRS & GTP,

chinmeric nolecul e such as an extracel lul ar dormain of a

ieleaggnidhe slpbiasebrnijof the Gipseteindrem ikt ethet ool praeigsabunits
t | .d%!'.n . or a heterol ogous extracellul ar ,
S&%‘%g?i%g%%{t/e%ggn({ Iy Y48Red to the transnenbr ane _ahd or

cyt opl asm Andetiwiiel @finkibiléEGaRbRIn Wik RetAlRtdr HieGRbpRhes of
can al so be exam ned. Furthernore, |igand-binding 25
desmatrean ficeiRes syeb pepietests, prpyares and chantsls: (Bedlaspic examples

AL AR 0 SAEL A Rl

agenydhte wyclage y titcatimutoryi® ptataihephdspholikelCitgGq it ther
to a solid phase, in a

bi | a%%nenbrang, altqt ache : .
CER TRIRGL 8pd moruiahon gediverse shangeldivgt and ogher G proteins.
IRARAA coRFnBRcek €84 880 HS ERBningd ?%chgéﬁlk%?%%ﬁoﬂ o diaceré glycerol

spectroscopi ¢ 30 characteristics . g. uor escen
aad 403 bapbesphobipaset, iavdin tnde fr dajdnmdyoistizationdydP3.

VR G pr RGN ARG AL piegREs 831Dt b T abralitinsprytc e
O- Rl & the A2eMOr RABOMAT S PELS ASEAGSIE M vators will

anal ysi s of bindin e Gprotein to ]
Prapetgdhe wanshe o geamaelehelicd @dlP feothe eocaptol, evhiéean be

ce: of activator w.ll | | 1.0 the .
o1 AT eEREN EnpiualTH oo The b otditson Gts K elpifat il win
prdmete tisatiiudingHf anedtin-BEd Protetldl BrdGOMIhRXFeRARI T the binding of G-
vari ety of ways, as noted above. Such an

detected |
perlcig fg%#@égmsﬁm PAYEY PR arkey tplsrin S degenlizadon pmany
PR REDREHTR 3 Aotk GBI AN B Shods o
assaping sigeapiransductiveh, sdeeags dfabodrdn Faeyaoag oS P37 adidy238

A P BRI LA S 1 A O e
aRfNAHR JAPrIBL82 (L OURWitkhE LLNCH R F BHOI S, %7.%9?%&3&993).

"serves as a criterion of activation. 10 An activate
or i nhi bi Setplespressayhthal ark ticatet writh apotentisl MCHR antagonist or

BRI RS S iR LR e
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%,
optienally 25-0%. Activation of MCHR is achieved when the MCHR activity valne
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are the actl\&a{)l on of cGAV phosphodi est erase b

WO PR in the visual system aderylate Cyl}c/qgg%m%ossws
the stimulatory G protein, phospholipase C by &y and
other cognate G proteins, and nodul ati on of diverse

rélaanR! the Byntfdl @prbwtd@ﬁbnﬁ}mm/e 120850080, 00 W083-2 860 %
consequences can al so be exam ned such as _generation

of di acyl @napg@m@uon ﬂmmayv@emse@wdémﬂﬂwrga@ég changawin n
A
b G BRI OB B B AL AR one

nséahgtdlwahmha than@és izﬂt%llﬁl@ﬁﬁcﬂb@iaﬁbﬁﬁ@l bp ﬁfe‘ém’@iﬁg obul¥®6 in current
sites as well). Thus, activators wll E)rom)te t he

(ﬂqembgmasmngadyngwmpgmﬁhm petherpligpe-clagnn #pd patch-clamp

t%:(%gue Eeos SHOT y %ﬁl ‘%’?ﬁ ﬁ%%é%?ﬁw&_é&t”%osd%:ﬁgﬁd 1Jth!3 aﬁh&g cell”

nddel (Seepégm&eiﬂm &g dNew Eagl. o Med! 336:1346e1 1951 297F Whole
and will interfere with the bjnding of G proteins.

co¥h sunkena e/ oy endently qinrmiegt vsingyhe ata;a@a;d msthodofogyiee, e.g.,
HHGaEDSIL ﬁ@&%&“,ﬁ&um 85181 SREOLAS %m%ﬁﬁ%(é IndlGRe! al

revi ew 6 i gnal™ "t ransduction and
ratislayélad i fnadssaysand dwotescamce 3£says esigg yolkdzehenstivendyes (see,

Enzyni ol o vol s 3 ngd 238 1 vol une .
N TEBI e o, Mepir e aBd A8 DY udEEgies & ren,
c%%f BRI 26@&77 Vﬁrﬂe&nﬁgt 5112§r ﬁﬁa;(;ﬂ&%@)MezP' isct@” 195 (1991);

L, 4nnu.” Rev. Bi'ochiem 67:653-92 (1998) Sanpl es or
I-Bﬂmg&ytdn at, Aﬂéembmm Biblagyt1375%H1 6!9914}31 G‘dﬁbﬁlly, the compounds

t agoni st _or oni st are c ontrol sanpl es
t?iﬁ?%g‘i?? af?]%refeé'ggl@*ﬁ M&%ﬁ% extent of

nodul at | O'The@ﬂ‘!é&t‘s@!t'tlf&ﬁt@ﬁ@'cﬁﬁl pbuifsrupdh ek Ml&ﬁbrﬁ&ﬂﬁé pbl§peptides

or antagoni st) are 30 assi gned a relative MCHR

cachs mieasgnredby exaptinmgeny of tietnaranagtersfdenazibRd jaboves Hwiagtable
relative to the cqnt.r
o petoh bbE TR M MO i Bk ol s Al shRbence of
afGt borabbaill o thypbigpbstides bt neavemesm. tWaedMBdFuadionyl t y
val ue 33 WO 2004/ 043958 PCTf US2003/.035543 relative to
cenreqRmies YF determingdusigintarigrily on gumplsoonseyolsogpeasre a
%&)‘%g of 0RO aa@%ﬁsﬁi@tef agé %ﬂ%ﬂe R?eagé Stf‘ai§$‘gmtk3¥a1 changes
e rmnlngcane3| oar 1 oNn |.e’.,e CrICE'JIIrrl
{piedtl khowh and imctﬂamcmizbd gr:name nﬂmrhﬁe (expneskdirn HldiHEhanges in

ns t es in cellular. .
“ngﬁwgeﬁ M SPc %? 857y 8ed Fhpnghs indptracgllular second
%%ﬁ &qu M‘*ﬁ@s%?é‘ﬂﬂﬁf in polarization) with

ge c and patch-clanp techniques, e.g., the
cel | -att 3o¢fem6d mmbes for MEHR arsihatte- eelis ‘thaterteloadaddvitthen- or

S 8n S dyee TR o S g ind o SR By et hvtind Sivity of
SHCHITERPISTs 812160 DYARI R dg%nﬁ%t&ﬂfﬁhfh%@niéi%l B8othBEG-protein coupled
standard net hodol ogy (see, e.
TesEptPISEs A SRR POSITRE eqnztrqlz) t@:aags_ess g(:immqf te@dwecrmmm In

FRTPE T by eRel PoBRGHS £ 27 ehorte RATR Fanes in
the 1evel oFiveik &l gRicytbpBegi didn&hbihe Volﬂagel\ﬁ?ﬂﬁtﬂeﬁtﬂﬁmﬁlr@i using an ion-

88; 67-75 (1988) nzal es & Tsjen,
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-

34




10

15

20

25

30

Chem Biol. 4: %9- 277 (1997); Daniel et al ( J.

VERZPHH3158 Met h. 25: 185-193 (1991); Hol evi nskPC&US2003/635543
al., J. Menbrane Biology 137:59-70 (1994)). Cenerally,

the conpounds to be tested are present in the range

it ' s
provging st & Goti@Qna 15 ak pe weid i?lﬁgé g%%}} Bgtg%oltld%s(w ilkie et al., Proc.

conpounds upon the function of es  ca

H@fllﬁ;ﬂﬁéﬁ M%ﬂﬁ%%l&c_@?’ig%’l@i ilkuh mlalmm?rﬁrﬁroteins allow
. t I
R O T T .

¢dlfsl uence of a test conpound on the pol ypeptides of
this invention. Wien the functional consequences are

det er mi nedReeapiey achvalion typitally initiatesi subdegnemmetracaliulat s@nts,
a ; Iy f effect uch. as transmtter

PE7 EiE Gl SRl ilberony S B o TRl gt ores of

dddibmidonsinAativatiti @hﬁfnﬁ&@%ﬁ_’rb%ﬁﬁc@l?[b@trb&pm% Eﬁ':rﬁﬁla{eﬁ 1% formation

naort hern bl ot s%_, changes in cell netabolismsuch as

. 9515),1 Fiphespha phespholipasa gemeiliated hydrolysis of
RSP0l GREA0 & TRARS IR 1 021 PP o B
stipadaids thetrbleaserof imracelbfanv@idiagdos Sfosdst MhAs, dYBEndLin cytoplasmic

rg@{l)ort. rece torfcq%ctiv,i ty. Assays for determning
RULTRH195 1SPIS. A\ Rthapgroigspenns reessenges iovalssurnaa3 can be used to

RS0 GhRiAR B LREGH G Bin r .ot ei 0 coupl.ed ‘_
B0 o AR I ABEONS! Bl AT SRR 61 SRR Eonpi
reespiars mpyekhibgsneadased npophsmic dabciuadewdsisad Diesult of contribution

i dent if.yi dul at ds (e.q,, ni sts, _
¥ RoBtirptar Roris and pie schkgiareqdpn Shinmghom hiehhease it may
bedesipitas mﬂmﬁgﬂaabﬁ@e@aﬁanjgkaﬁﬁc%ﬁéq %%gaag‘}fg F&l@iﬁl&@fr&'é{;&h%er,

an ion 30 sensitive or nbrane vo uorescen
opHemallyt wpplemenisd atithathelatingmgenitsneh AoRGTe ke dittivgish

- alel l.ta r obes that be enpl oyed aré |

BB B AR OB B R e Tt SRt al o,
For G pr ot@hér 2eaiB lcedinve Bl SiniRé 81d :
004/ 0239 8 PCT%%ZOOS_/ 035543 Pr%%%ﬁ%é?%%é%awlgw’

- VAR 2eRvgeG Arpulan a sbange in thedewa ofjntacelbiiai ayeli¢ wikdlkdtideste.g.,

AMP oF G0 . &by L LS ;. 10049- 10053 (199
G'Sucth(F o adtia ui%@%?angb&xﬁ%ﬁ v?ﬁeé%ﬁf%ﬁﬁ’ﬁs %‘Fﬁﬁs W%‘%fé’late '
cydarge Thkre e eptlrmicteotids-gitadl idn chagakistd £'volB FhBWAES plof cell

het eJiroI ggﬁus cells. .5 R(icept or activation typical Fy_ ]
chpes 2pA L LAt BT chaRpsls Hisf aigingrmeahbntoscations @pon activation
by BRIBASEAMP $2eOMP (1BS %%{‘,gﬂt&g%%ﬁet?ﬁ bER: OB §0a sei

rel eases intracellul ar stores cal ciumTons.

Upedi 8936092 ﬂ;ﬂ%) @dﬂﬁhﬁlbm][et _ab,dh?ﬁ_ltadel 3@1:_&34:;!875(#990)). In cases
. t r et . n tol t nat ]
PRI PR A R Rl a8 et R e . e may

~ bayhresapitdt kdlylposotictcalls 1oBREA YRR iferbdsy¥ hﬂifacemﬁ&u(f){éhcé nucleotide

312:315-21 (1984)). IP37in turn 10 stinmulates
ley s eeas efopskoling prigrdp pédiag 2 sedeplonraciivatingtcompsundtuthe calls in the

j ] |ciumion |evels, or change,
<R oSak e B 88 BE P o R e P eion i o Bedreligrin
DNA encoding a cyclic nucleotide-gated ion channel, GPCR phosphatase and DNA
encoding a receptor (e.g., certain ghutamate 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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assess G—prot(ei)n coupl ed receptor functi&sﬂ';’ «
W%?%@g?sﬁg such G protein coupled receptorsCﬁ‘lrff%;ls"us2003"'335343
.exhibit increased cytoplasmc calciumlevels as a

result of contribution fromboth intracellular stores

and vi a adhiod@tinbodiafent, ehagha imni@bacellutarWiAMP of 8SRIH ¢an be
may 15 be desirabl e although not necessary to conduct
TaGIER e YEIng SMYNeassaYsy rhbeadhed desepbed iy fifgmapps & Simon, J.

_ Pt _
R 7r 2 S RS TR B BAET UG AER Bl of P

Adsd, thetethet daseibbd anFelieyBasab esaiQlhs..J. Redve CeHImdWSoICBIb].
i nvolve determning the activity of receptors which,

IhHer- 186194 aray begbag fo deierninizdeval AT el fnathepran assay kit
f%l&%ﬁ&%hyé g}éwvwéﬂ GBS E&Eﬁgﬁf’m 1§.89Patent3%o. 38, herein

ating or inhibiting dowstream éfféctors
nsoeforasd by esfpicate Inyanbéee embbdinens phosphatidyd inositol (PT)

nycl eoti de-gated jon channels, _e.qg., ro hat or ecept or
hydrofysisgag s eralyzsfpcsp @fk}%ngﬁfﬂgW%rﬁa‘fﬁé& . berein ipeorated
bPeLARARL e to cations upon activation by binding of

CAWor cG\W2 (see, e.,a, Atenhofen et aL, Proc. Natl.
Acad. Sci In atgtEramt®@inesstasdzpt{doietdls eambdinatdusnl totassess

L t 47:184-187 .(1990 ] 25 wher .
thsep R e omma e sba tabdiyelitn A YR &R haiing the protein
of Mtdrbdt iNUtRMId Wih b @48 LbSmpbind BY 2 sRGEicRhEfi8E APEMedtn

_expose the cells to agents that increase intracellular
intgrettiansranst then thedevel el géus, expregsion fomsasuradn Theraimsnunt of time to

o5 0 By Pl L, SRR oL L B B e
chits€and haiafitg tHedbved lof Brah@sibticiebd a Wirchon PINAmEN T8 aR®uat of

cyclic nucl eotide-gated ion channel, GPCR phosphat ase
raRferiphgn Bey ba swgrEgd y vsegsey me(dp.dgl.cqowetmtﬁySﬁ of skill in the art to
bQLLH{a‘B{E‘?tE%r reg&ﬁgl% RN &‘éﬁe@@&&ﬂ SRS g{aféiﬁ Pl dEst may be detected
receptors, dopanine rec ors, serotonin receptors,
usingnbdieerh blogy or thiir pblypefiéde pradiciymbe e idkatifedugng hange
.in cyclic cleatide levels in the cytoplasm 35 (j WO
RISy 5 A PSPy R ORBErEbaseh atsAES EHSUTSRRFEL 2cne may be

ad . :
u%?ladﬁggl&#r?g%?;g?g??e T g' ?fgr%%gélgscrl b"g@'af%gdo‘?‘? er ma\nﬁé;lI The
refoemgenes dan beBe.gl, cliloeampisnicol sdetHirkbd B sd, Ty lucHyrabe

used_ to,deterpmine the |evel of. cAVWP.. Al's he net hod )
bagierial ﬁ'ﬁ TaSGy @@%‘395-1% @83 @thaLg}e aﬁ‘?SPB. 123Ge % y.rt%@éwreaﬁba protemn

. _ ) : .

offpterft S Be ok o g ot skpctor JAPYREnHACK o Bl fepBHBSuch
asgesiuilnargscetiNiBieam@Ee re. ¢ OMIstilis& dpsctor, MedureBibleSinology 15:961-

No. 4, 115,538, herein incorporated by
94:%1??@%% Jn anot her enbodi ment, phosphatidyl
i nositol {4 Amom%mlamr%ﬁsﬁ& #hen BAAbHEEth e GRIMDEF t O
U S. Patent No. 5,436,128, herein incorporated b

transpapteoncia cither the samoe¢lbin thaborsneeef the teshomapiynd; onit may be
cdr&ﬁ/a%ds with ﬁleba%lcqﬁl%gfl &ggsc}igﬁgf H% sg’ubstantially identical 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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the effects of b test conmpound on signal tﬁansductlon
VEORBH043958| contai ning the protein of interestPdTUS2003/035543
contacted with a test compound for a sufficient tine

to effect any interactions, and then the |evel of
QEﬂﬁiﬁm@ﬁﬁﬁﬁm@ﬁstS nmeasured. The anmount of tinme to

effect such interactions may be enpirically

deternmi ned, such as by running a tine 15 course and

measuri ng e l.evel of transcription as a function of

e 0 e e LR Pl o hACet Bl an o
b$ g oflyhiAEbAOThERAM t

bg sgltable For exa Fggné%%%%gg%Féég*}ak%?&gﬁV%B&YO?
penstisical narameters thajconidybetpbatigdan awlifiedsiongeld @kdoREAIR similar
Rots or their polypeptide products nay be identified

usi ng i nmunoassays. Alternatively, transcription based
assays using a reporter gene nay be 20 used as

described in U S. Patent No. 5,436,128, herein

i ncor porated by referenceEXAMPLESporter genes can be,
e.g., chloranphenicol acetyltransferase, firefly

| uci ferase, bacterial luciferase, P-gal actosidase and

al kal i ne pRexpph@taad 8olvEnts UB&KT BAGW catt PEoMARLE 5dm fmmercial
i nterest can he used as an indirect reporter V|a

SoPresR Aldrigh Chemial CapOMilwaukess Wisconsigy B64). 'H-NMR

R A P i3 Ponin 0 B N Sp PRl imificant

mﬁ?cﬂmt t@ﬂﬂatmchmghe opter: aﬂ?lnrt]lphm:?gﬁ@ SOspR ﬂ,eﬁlfb%tt 1 &80 Y Nuartet;
‘é]&FBgﬂ ﬁ@' 3 é&?ﬁP ﬁﬁb‘aﬁ{% coptantts) wgﬁeﬁé '(ﬁz)camgama@er of

pi\btbﬁs tm@cmzaﬁﬁn g Iﬁéc'trg %e%{g@oﬁ%& o %ﬁi@@g{t%aﬂqard

i dentical cell that I'n o
P4 mmass spacirpmietien Masa Bp@&omen'gy‘ednﬁs dﬁrrbp’tﬁ%df dsQhe 488 of mass
I hant (

[ 30 .f h th
R flonaA 8y B A A iaiies Ob pehath Bperamihenchad singl
nfetvalne & vepofed fop thdWI-HEN D O hd O B4 gg:&%&&"%ﬁ%%ém%ommon

Any. difference in the amount of transcripti

- aﬂ%? setapss+ atopematiems corenpond rthh aspdctedsibreuian b kases.

%@%g@%@g@ ﬁsbﬁlﬂs? RREC, Io%‘t% 49 3591? }Sﬁaé cgrquctefipn a Hewlett-
PﬁmidatdaWOﬁlgMSMﬁd:tﬁ&*pﬂly&nﬂé @yédﬁ%ﬁl&@& u.\‘;ﬁ% R 1iph '1%§tﬂﬁ¢ ﬁﬁ

onl nd no way of limtation ose of skil
synplé dRiveryy &f’%é&( g analytsjias diswixedrin me;ha@bla 01 mU/mL and 1

rAGOETet ivh§ i RanamRiR Rl tsr)ﬁr%ﬂé Igtolqg? ?nl?atp n%{ﬁcifrgmeter which

nodi fied to yield essenti sim
scEppedHires 10000 Ré%éﬁit@]saﬁdl Gﬁhptﬁtﬁﬂ:ﬁcdmﬂe d(iﬁlﬁlé%ﬁ)smve
rces such_ as drich

% err: gglgmfér}oin ﬁ(\:ﬁ? mTE'E}E) ter, g‘g MS‘IIFWC agg]o(}s the delimgry solvent. The
Becky ane e Sont e oo RatyaoL 596 e 90 M W Eing
10Ag[in a@ﬁt@x@mly/v(agqr asidelveay sol@tﬁntd Gualygical HPLC analysis was
co'i'lﬁh(pc!ec? bn a Mewfts@Ph&tra Series 1050 system equipped with a C18 reverse phase
column (4 6 mm x150mm) manufactured by Shiseido Co., Japan. Gradient elution was
performed using vanable percentage of acetonitrile and water (each with 0, 1%
trifluoroacetic acid added) as a mobile phase. Optical purity analysis was also

conducted on a Bewlett-Packard Series 1050 system equipped with a chiral HLPC |
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m nul ti pl et (_b}r s, broad singlet), coup(I\Lh

WEO84/8432%8s) in Hertz (Hz) and number of 15 pro'f%ﬂgszo‘mmss“?’
El ectron lonization (EI) mass spectra were recorded on
a Hewl ett Packard 5989A nass spectroneter. Mass

cBReEt (CHRIPEK APS4bTEmal BOhRRPHrEshsas TbRECKA 'I%c&(oflaaﬁ s
over char?e, fol | owed % the rel ati ve abundance o
F

I@fm@pmlgh(?’ “rengdeame@3%e rontaining @l % dithglavahereas ssed as a
%thggl for the MtH (or, as noted, MH) ion
con AT ng the nost comon atom c isotopes. |sotope
patterns correspond to the expected formula in all
cases. 20 Electrospray i qgafgieny (ESI) mass
spectronetry anal ysis was conducted on a Hew ett -
Packard 1100 MSD el eotrospray mass spectroneter using
the Il p 1100 BPLC for sanple delivery. Normally the
anal yte was dissolved in net han@I Hat 0.1 ng/nl, and |
mcroliter was inffiFs@ ad ery solvent into
t he mass spectroneter, rom 100 to 1500
daltons. All conpounds Couldybewafalyzed in the
positive 25 ESI node, using H1: 1 Hcetonitril e/ water
with % acetic acid as the dglivery solvent. The
conmpounds provi ded bel ow coul'd al so be anal yzed in the
negati ve ESI node, using 2nM NH4OAc in
acet oni t r Cosipsané# vees poeglaradeinyt ssepsy anfoliowaal yt i cal
BPLC anal ysis was conducted on a Hew ett - Packard

7 es 10 18 r.eyerse pha
Sl (4R0RTH STRGE R TRt of NPk e B300 & 265
mbiRd pyotdine 153®hl] i 0850285 98 %dzpﬁlftemsﬁé(m Y3 heated at
vari abl e percent age of acetonitrile and water (each

refjuximeovhibe wates ﬁpmmlma@@ttqncwwmoaq@m adean-Stotki ttap. After 8 h,

PR B AL o I SRR
fucthier. 4C bhdPEiSEVIe® R4 O&43058 ﬁ@iﬂﬂm%mﬁpendone and

Iéa um. (Chiral Pak AD, 4.6 mm x 150nm purchased from
P P?tﬁpm@?éh'ﬁ%&ﬁ srlyent and gxrespRYIENidine i ersrey aprsgisd andg zoguced

pregggg@vamﬂn Col i h gl At 6oy f»egf’aeg%vag aidIBhed f 500 mL of
tohmap,mé@vaporatedagqm fo givefagiatiowid (6%rg§3p | . Robi nson
ture of N-benz pi.peri done (50

Annul ati g X | -

265 10" Wi ie-uE e B e ool ed T grays dipcahe (06 nd
filbdREd intd)a 501 tHREEndokbd MBS EHAWitl 2 de@l% étﬁ'ﬂar"\f'bé idenser and

water fromelimnation was renoved a Dean-S
ant gdgpionApnegl. BPpnten-2-one (333 g, 2.78 mol) was added to the r_eactlon vessel
in 20 min. The reaction mixture was heated to reftux 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
r.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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n_. of water \(Nere col |l ected, and the vol L}rre of
WQIZP%‘F&PS\Nater ceased to increase further. GECT/US2003/035543
anal ysis reveal ed the presence of the starting
N- benzyl - 4- pi peri done and product enam' ne. The

soluient TROHIEXERaScaNtbhivd bRy %@
reduced 15 pressure (vacuum 60 ton‘3 eatl ng %tg%b%q)‘?f(smg)

FTheymaterigl wassysed i ihﬁieﬁﬁ’ilﬁmlst@cﬁmenﬂﬁoo nL of t ol uene,
| vapor in to give a dark oil (630g). The '
rg‘%guzletl ng ginggln ﬁ‘gl?was di ssol ved i n anhydrous di oxane
Gehdme2nd filtered into a 5-L three-necked flask

equi pped with a nechanic stirrer, a condenser and an
addi t ifog funEe 3- Pent en- 2- one (333 OH. 2.78 nol) jvwgs

5 eac:tp-tonowesfaahc 284 in N-The

. h niixt ur e—was—heated—to-xef | or 25 h.
cédl ed (0 near r.t. NaOve (6.7 mol )o
added a{‘r')d the mxture was heated to reflux for 6 h. A
prem xedl sol ution of AcONa (200 g) in D0 niL water 2snd

I aci al 40 dded to th t
O A T o e i e e base (626 5,
7 88 GdI0R 951% E&Hﬁ& (8661 23&@ dabdy %’c_)ﬂt*oﬂ)%ffd?ro ﬁﬂ?mog Lytartaric

additi'onal 5 pr oxi solven

a4y 2;51,5er1|) firg cptea)thamk(mle lrr:j]l)l Bﬂacrputﬁhoﬂ geme &Sk seluble
eact | m xt CcOoo0l e to L0,, Drou

&FS%‘?H&“CE °8°“ﬁ§§| S5 AS FPOB Orﬁﬂmamve&wss eqmgl,qﬁdeihe

mﬁzyﬁémm@a@awmh t SAUS t £

AcCEt (3. L). The 8r gani ?‘d@ (?Pg%)ﬁgﬂs\g?rg]?&g g’%%&%ﬂ)éWht&d allowed

tseolda i Lawhr (typdcallyrmyefiighty (e prénipitaghwas sdilecteddiyl filoration

%@Fﬂ%@%&?ﬂg gé%ﬁhgr?ql E% BE). ﬂﬁlg V\flbql fq.ng O\;ﬁgrgss triturated in hot

WSohetbanslal S0 milyend eawesathﬂ@f B t}?ibaﬁ?tgggﬁi&tat?iéirl]g atrt.

0&'70 } IIS materi al was used I n
P‘é‘bg]g by &ftrapiongngd v aﬁh%%ll geldsthangh Heraff-avhits splid (340g, ca.
ggy&tvgxisw n%]d ttf% (BnlaBn Oj 5.2 2a 2b

Sol ution o

Toastlrre the racemc

-.-1soqui nol |(hm1npomiﬂ% Waslibef G2 figm the saqﬁb)nﬁé@trauzﬁatﬁﬁmnh NaOH
ﬁSh{:f;trl)ol %p B s added sol ution of
e © P artaric acid (945 g, 2.45 rml) in

@Fg et hanq![yc(rgé:g@hwr) Precipitation of the |ess

uble diasteromeric salt occurred generally as soon
of the mExpng was conpl eted. The 10 mi xture Wag heat ed

in a hot~watenBath (80pgL, Mi, Bbcgent | e stirrigg QeBoc
h and g il {to co (typl y
over rg . e precipi &ravdfouﬁﬁoeiol | ect egy™BYy -

filtration, and rinsed with col d 95% et hanol (00 rTL)
The so|id-€off white) was triturated in hot $5%

it ;Spglal ( %@ggﬁ S@%gérﬂakg@'yﬁ%’ Ahdtfin SR akiidvas charged with
the Nmbenzyhsoqmohnone 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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overni gh b)>"‘f’}| Itration and washed w t h~eol d _
WA&F%?’P“-%‘%%ﬁ)te solid (340g, ca. 15 98%ee) was og{:%ﬁg‘{&mbﬁ?’

after two triturations. Conpound 2a was |iberated from
the salt by neutralization with NaOH and extraction
st with @Biano St Filttatd-wes ogesatratedtothd ploddat dsth Bk oil\'which

) Pfl/.C H2, BQX0 aphydrous EftOH oj~v~_  H 2a 3. 20 A
soPdified pgstanAmera grvemiiss solidd Idiematerialvasissd ir the ngxtstep
e Lk benzyl i sogi nohnone conpound from
‘gl?g{/u?ous s%’@%ﬁ‘%‘%ﬁ%’kg, 0.47 mol), 10% Pd/C (12 g,

cont ai ns iep dhelfidrey inddie $ynihesisl di car bonate (133 g,

0.61 nol), and ethanol (1200 nl, 200 proof). The
reactions took place undera drogen pressure of 60 _
psi. The hydE£ofen pressure bped quickly in the I H
first 2 h, fréuteiy-r8harges werdiiezdeds :
reacti on wag gl |y eft To go undi'sturbe
~or | onger.ONo™~f §rther HXongolkS@apt Fré&ml was obs "
The reaction nmiXture was filtered through a Cel it
pad, 39 WO 2002/ 043958 PCT/ US2003/ 035543 rinsed with

ethanol. Filtrate was concentrated. to the product as a
thick oil , Thgplision ofthedifasdiseapinglingms poperngl fjem previous step

00 TSI e ot o ORGS0 01
sl deemided slb@ly.'Gds rﬂe&sal‘tlblblt—ﬁla&[z%hﬁ_necﬁh:te@ zind sibsided H2&GOH min.
PrOHNHHH.5 T n o 5
4@%@@@?@@&5@8{%@6% ﬁpgﬁﬂig@ :‘ﬁ%ﬁ'ﬁg@%do E@esrpgaﬂwas stirred
6 PRANA £o(13R83 B3 hvﬁ%ﬂllﬁ%gr el gaféﬁﬁéﬁﬁn%é 1S 1@kis time,
S04” (13 L sl ow

vessel . Concentrated H2 ‘ was a y.
M3 snalpismdeteddyidgrone es themajontahyommntioithb stadton mfiktare. The

45 .mn. A-Trifl uoraophenyl hydrazi (16.56 g, 94.0 .
APy Vo e bR SR E 3B i B pleion o ggeaction,
ak Mohfble@ WA TIY (¥:h0at CHsCILIMEOR/ A ,ORY, and FESVEVR g8sithR mode.

stopped. At this tinme, N5 analysis indicted hydrozone
Ad dha sranplietiasy ofdbersonidon. thf repefionrmaigture gvas poyted te a stitred 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 NaSQq, filtered, and concentrated to give a solid. The residue was triturated
with CHzClz. The solid was collected by filiration. The product could be purified by
chromatography on silica gel column with a gradient clution of increasing polarity from
20:1:0.1 to 6:1:0.1 CH2Cl/MeOH/NH4OH to obtain compound 4 as the major product.
"HNMR 3 11.2 (s, 1H), 7.80 (s, 1H), 7.43 (d, 1 = 5.4 Hz, 1H), 7.28 (d, ] = 5.4 Hz, 1H),
3.40 (d, I = 6.0 Hz, 1H), 3.01 (d, J = 8.0Hz, 1H), 2.75 (d, T = 10 Hz, 1H), 2.60 (m, 2H),

© 2.40 (m, 2H), 1.82 (d, J = 8 Hz, 1H), 1.56 (m, 1H), 1.38 (d, J = 5.4 Hz, 3H), 1.25 (m,

2H). MS (ES): 309 [M+H]}".

40




10

15

20

25

30

reaction vessel(vvas capped and heated at 9(30C for 36 h
W LIH0EHS8 conpl eti on of reaction, as nonit or e@CBYUSTHIG/35543
(10:1:0. 1, CH2, 02/ MeOHNI LCH), and ES-MS in positive
node. At the conpletion of the reaction, the reaction
m xture was poured to a stirred solution 15 of 1 N
NaOH (sone precipitates were fornmed). The m xture was
extracted wth dichl or ondixmmpletzhree, tines. The
conbi ned organi-c extracts were washed with water,

dried over NaSO4, filtered, and concentrated to give a
solid. The residue was trltLMQHed Wi t ad 2. The
solid was col | ecEsd_by f||t ALzl o he uct coul d
be purified by chrg¢ % onlsi T ggl col umm
with a gradi ent el ut~e Jreasi ng polzarlty from 20
20: 1:0.1to 6: 1:0.1 CI—IIE!CIZ/MeC]—VNILCHto obt ai n
conmpound 4 as the major product. - "H NWR 5 11.2 (s,
1H), 7.80 (s, 1H), 7.43 (d, =54 Hz, IM 7.28 (d, J

5 4 Hz, G-d]ﬁ d 3 01 d, J
I)Jolm ¥ Wi éﬂltheélzedﬁl@sﬂ%% a&ﬁ%aév (214) ’

Sflémb (in, a§00 @lsfgas@@onimm@w (1632 o, seo (:nmol) in THF

(MSS%'L)% 37%[ %Lﬁsjada%gﬂﬁgﬁigb?%ﬁé Lo 1B WS

sEprmgrfbeBOhﬂ‘m at -FECON4 2Ry drbl pvrdn- b caGoRPRUAGd Eleuﬁ?f gafer (11.86

step |I. To

foll
i 1op Rt semsedilsd ngpiatRns o1 6naadions 4520ingBOIRAKED mL)
arldhily] G888 (’i—]) 9 ;L '1§§ nﬂgw added. T ne;rlél ct{ons;ﬁasr}p?p’%med for 20

M hexanes,

miy ghthe low imparﬂtwajmd—q@lpmﬂ-tdm gty k.t.CTRE telotitH iture was
was added. After

PG %mé :‘L"’]"’*ft%?an ﬁng?FdF‘%l Vihat e& 5T heioRgATI PR WaDwAREd vificbrine,
da&ywith @ﬁhﬁﬁoﬁslﬁl %Oﬁ—co&%ﬁ&ﬂg@%‘} d@ﬁ‘%eev?ﬂﬂgﬁlorf %Hhepunﬁed by flash

reacti on was nmi ntained for 2
chremgiesnly oneiliragel vulbd: grediomtramtion ¢f@0r30% FTDAc/hexanes to yield

ture was poured nto water and extracted
aﬁﬁﬁﬁ&iﬁh "The organic | ayer was washed with brine,

Swpized wi tmhalﬂmér at pPRee Bl

g agor%tl on andcgﬁ]%?flh%i&%uﬂ@ash gé%%%%ﬁ%%ﬁﬁﬁthﬂm
Geiq & 42 gupoliapg GOy (Ytmoehin IBroi(@00 nil) 20d BRGH(400 mI)
ow%ﬁn@ﬁﬁt/ ik r, oil St

The ablc:l?é& a kyflat [ onggvr 0 ucfe&?rf% &“ §h‘§‘) tﬁg:gbAc. The
orgenie kayer wa$ bepiedtd] waB&al Wity brid A ith ﬁﬂ@dl@‘u@ﬂq 236,

ngg d r§,4OO n_) and H20 (400 nL '
condéntiate 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 aldehy_de (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,C1 (50 mL) overnight. It
was poured into a dilute ag. 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 2 gradient
elution of EtOAc, 10% MeOH/EtOAc, 10% MeOH/CH,Cl,, 20% MeOH/CH,Cl, and
30% MeOH/CILCl, to yield 5 as a solid (3.0 g). 'H NMR 5 (DMSO, 400 MHz), 11.20
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over ni ght . Ti(ie)reactl on m xture was pour\ed into wate
WEZROE948938ct ed with Et OAc. The 20 organic IayerP“XBEISZO03“’:"5543
separated, washed with brine, dried wth anhydrous
I\Ia2804 concentrat ed by rotary evaporation and
b Eo® Llgi t
|'?eﬁ8tj clu |on odf:b40 70/9%1?%2%:6’/%2&:2%835:?%9% e (Hl 3,
3@8({31,[3&) 3.43 (@ 3K-FThirh,) L) %Bﬁgmydiﬂb@ﬂfa@nﬁﬁ)a%mxm, [lH)
[ st n,Qi . . e T 0
AP iEngBe 40 B8 0 138 GO Aee "I Tty Tt i DA @I =
Il gy YSNBHS8 9. 40
6(5%19@&%}1 %@% 0% )’\Nc[)%ggﬂ“g;ht Mﬂ_ﬂ was pour ed
into a dilute ag. anmoni a soI ution and extracted with
Et OAc. The organic |ayer_wa arated, washed with
brine, dried with anhydro ]3§ l} , concentrated by
rotary evaporation and purified by flash
chromat ography on silica gel with a gradient elution
of Et QAc, 10% MeOH Et OAc, 1% MO Vi ©20%
MeOl - |/ CH2Cl 2 ap WCHPCL2 tio yield 5 as a
solid (3.0 g). ' boofl- 20 41 WO
2004/ 043958 PCTI us 003 3, 1H), 2058 (s, 1H),
7.44 (d, J = 8.5 Hz, 1HH ¥ (d. J = 8.5 Hz, 1H),
3.73 (m 3H), 3.68 (s, 3H) 333(m 2H), 3.22 (m
1H, 2.88 (m 1H, 2.75 (m ®H, 2.60 (m 111), 2.42

Sy, 1 51 ke o #?3%?% 2 il (A E g
iy AR bt i 5 e
c%%%%ﬂe?f e (?%u@%ﬁé‘*e S quepphedyath sn mﬂ;e%gﬁﬂﬁon of
1@%%@@4.%'})1’&1@&%\&9 rél@cgrembg YA an@ 11t Qr gﬁﬁé }iiti'art’e was

THE (2 ). on,

l'etion of thé reduct?
weghed wWithrbrives dqerbmﬂlemhwmts HapSéhuesgentsaiediby mtalgfeva];m%on

PO AP s PR PR iy R R T i iRty 250%%

MMHCHQOM%WN@B@%&%QM@M?% e dEOMMEOS MSO 400 MHz),
evaporation. 15 Purification b | ash chrorrato ap% 535,
R S

12 @b L FDa7.g81s, i lh T dodabivSrit Hé.l WD), otd, § =305

SRR S50 a5 RS (85

3?1)41495(&1:1 VES, 158tHZm LHY 179291 1y, 1.60 n,@ H),Hz25 1 119 (m, 10 H).

56 4 3.31 3 3.02
M§ (ﬁ)g) %liMﬁfﬁ) 1 (mez (Fn') 1H, (2m43 (Fn') (m
Example 4
Me O
FiC = léi "
| COH
(L :
H H
7

A mmxture of ester 5 (0.80 g, 1.7 mmol) and LiOH-H,O (0.80 g, 19
mmol} in dioxane (10 mL) and water (5 mL) was heated at refiuxing for 7h. The
reaction mixture was cooled. On acidification with HOAc (to pH ca. 5) white

42




10

15

- 20

25

3 H, 1.95 (m QH), 1.86 (m 1 H), 175(r‘n 1

WOgm4(043958 H), 1.25 -1.5 (m 10 H. 20 (ES)’CTAE10031035543
[ MtH . Exanmple 4 MHO F3C1 \ / NC2H HH25 A

m xture of ester 5 (0.80 g, 1.7 mmol) and Li OHH20

. | Phelsh )
et SomtBE i B8 Y B0l bkea5 G g yelirlma
mwmiaﬂ ettier Bryielditlsti fongpoirhd M avinttite JERE (.50 gRHICRMIS) (DMSO,
%} V\q(zog4 0439 8. PCT/ US2003/ 035543 precipitate

n]El EnbHdof 79 Smé@c%ﬁf‘ébﬂed&éﬁ%llﬂ} 8t2i9z£ﬁ71 8.5 Hz, 1

| t t

O e 2, 25 200, .ot LA 7 L TR 2 i 294 (. 4
BRA.6-MYPS5 (ihlSQH) QQ 1LS Ky, 8H)7M$$ES)I 465)[1\/11}12_}4 (d, J =
8.5 Hz, | M 7.29 (d, J 8.5 Hz, H, 3.71°(m 2 H),
3.31 (m 2 11), 2,97 (in, I M 275(m 11-1), 2.62
(m | M 2.44 (m 45 H, 2.05 (m 8 H, 1.2 -
1.5 (m 8 H. M (ES): ?ﬂ"f‘%ﬁ{ Exanple 5 Me H F3C
z CONH2 HH10 8 To a mxture of acid 7 (1.86 g, 4
ninmol) in CH202 (60 nL) with 4 drops of DWMF was added
oxal yl chloride (17 L, 2M |Wh3 a f2CI 2, 4 ol ). After

stirring at rAF©C
and punped under hi @ 0 ta| nC@NH olid. To
this solid was added~gaty Jjton of NH4OH in Cl -1202
(60 mL). The mixture 15Hwas Htirred overni ght and
directly | oaded onto a chro ographic colum with a
gradi ent elution of 10-20% Me CH2CI 2 with increasing

per cent agelo HmiHe ﬁfacxdmﬁgﬂ'g ﬂdﬂﬁﬁgflﬁ Wﬂlﬁ%@@qmﬂﬂéi drops
? ?@%a V\:hlée SO|Id 1.674

p weg ad q:cb oxa}ylgb opgle (I , IV QH;CIQ, 34 Igmgl)}—ﬁ\ﬂel E{)mng at

1533 % 9oe thigtufs ﬁ_%m %{n ln%
40 & dbo hifiuft ol ioneyiiheed %‘dg’ et i N yagiyo ffain
solid CTO(iius S@ﬁdms afld@saf. rs'oluﬁbi)n of NEROH ih OH{Ch, (60H1L). Th3mixture
Red vertight and Grecty loaded onto 4 ¢

was sflrre overmght and directly oade onto a cliromatographic 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 5 (DMSO, 400
MHz), 11.28 (s, 1H), 7.80 (s, 1H), 7.45 (d, = 8.5 Hz, 1H), 7.29 (d, T = 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 (mn, 4H), 1.35 - 1.5 (m, 7H). MS (ES): 464 [M+H].

Example 6
Me
FsC ‘ ) /\J/g\/
K/OH
9

To a mixture of acid 7 (0.120 g, 0.256 mmol), DMF (2 drops) in CH,Cly-

(2 mL) was added (COCI), (1.2 mL, 2M/CH,Cl,, 2.4 mmol). When the gas release
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Exanpl e 6 I\/E‘(Q) F3SC LI N'-P- 1 HNO 1&:5}\I~HHI\/U

WO 2004/3305825 9 To a mixture of acid 7 (0,120 g,PE/PBRY03/035543

mml ), DW(2 drops) in CH202 (2 nL) was added (COCl)2
(1.2 nm, 2M CH202, 2.4 mmol). Wien the gas rel ease 43
Cé62ed 008 M4 RI6 FaPpIhbddAIBL LB adRim SR a §o§l3 'PE1§ tséﬁ@was re-

was placed under high vacuumto obtain a solid

SgwdedmsCHeCIz @ggé,rtq dlawashadde C$)2+X2amu)o-l-@mpanoh@sl 00 mf,,

197 o] S NER 20300 B 1 o BPARSE 1 b itz o it e s
p@hrdd ihto safigatedl ¥élufién YEASaHOOY hﬁtﬂe)tt[’dc@edsﬁfty Eﬁf)&@ The organic layer
solution of NaHCO3 and extracted wi th Et OAc.
Vs sapatatel ayeshed wWithdrme pdiash with anlysines Nﬂzﬁ@4,tﬂ0ncml,trated by
ated...b

oA e R 500 DA SR e ERRERHA e Y e R e
emﬂon@a 19@0%@4&@@/@3{;@@!% 0-10bAINEQOHIddE8 12 PiKd compound 9asa
2 Wth 0-10% NHAOH added to yield co

iSOl G0 0% b MK 5 ORVE0, S0PMHR, 31 COIBAIDARIS (oaFD, 7.44
(<|3r].’f 28503, (IH)DE,z_g (th2rp 7%](!«)111}97 3@% (53(2‘15)“ 3. qél?r&,fz}‘fg 334 (m,
sﬂmlz 90 {ch, 1), 345((m, 110, malm, mﬂa 4(0"(h1 I1H),225 gﬂﬁ 1}&),220 (m
3%1)8@651 ﬁp( 472((,%3 )3HM1 41 @gn}k;a 13),@1((1,1]27? ((n}ﬂ; 3ﬂ;)1r MS@S) 522
[MqLH]J = 6.6 H, 3H. NIS (ES): 522 [MM Exanple 7 15

. F3C N HNPOO HHHN 10 To a m xture of acid 7
(O 075 g, 0. 16 mml), DW (2 drops) in CH202

o_

_ Example 7
Me
F3C ~ PE-I /\/AE:‘
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 CH,Cl; (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.
NaHCO; 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 20-40% MeOQH/CH,Cl, in
0 - 10% NH4OH to yield compound 10 as a yellowish solid (0.053 g). 'H NMR &
(DMSOQ, 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, ] =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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(2 m) was added (CocD2 (0.8 mi, 2 WCH202, 1.6 nmol ).
wWHRan448958as rel ease 20 ceased, the m xture WeET/US2003/035543
pl aced under high vacuumto obtain a solid. To this
solid was added CH202 (2 mL), (S)(+)

i t rolidine (0.20 nL, 1.87 mmol) and
%IIE?S EO‘EOWLW% mmol ). The m xture was stirred for
Il hat r.t., poured into sat. NaHCO3 and extracted
with Et CQAc. The organic Iﬁﬁer'was separ at ed, washed
with brine, dried with anf3PBlEs® Na2SO4, concentr at ed
by rotary evaporation and purified by 25 fl ash
chromat ography on silica gel with a gradient elution
of 20-40% Med 1/ CH2ClI 2 in Oy 10% N11 4o yield
conpound 10 as a,:%@l | owi sh selltd (0.053 g)J ' HNVRS
(DMSO, 400 MHz), 1INR2ISfs: 77 R i , 7.58 (m
IM 7.44 (d, J = 8.8 Hz\. LK) 7.28 (¢ = 8.5 Hz,
IM 3.67 (m 2H), 3.1 - 8 y B11), 32,775 - 2.9 (m
4H), 2.6 (m IM 2.38 (m 11-1), 2.2 m 2H), 2.01
(m 21-1), 1.6 - 1.9 (m 81-m1,1.4 (m 7H), 1.47 (m

40 0 G0 SO S et b Rt

mimbl)¥h dhky@bussithridgie (34 -)@E@ Kbatel 19 9269104n)a (&%%dﬁ\%&%(}sr 2h. |

(0.42 ni, 4.5 mm1l) in anhydrous pyridine
Vasoelpdite riopowed M@ sawated NaRECOe bolfiben adrexttatted weith EtOAc.

. d_int tur.at ed 3 | ut]
TR Byt o QAR P 500 S SR 0T 0,
congaitmtedchy rotasy evhpotadion Dhd parified b Ha dHoANBYHHRY SN silica gel

2SA4,.. congentrat eg by rotary evaporation and o
W4 Eedienb oo o SATOMEOBUE et fomicl] o cagmpbondingtoiide as a

yﬂﬂé‘\gisﬁ@Bﬁ@t@M@@. of 5-30% MeO -1/CH2CI 2 to yield the
. nTt

correspondi ng rile as a yellow sh solid (0.400 g).
The above ThictabbVeninidls wasaiatdd with BiIBSnRSON (0., 24 #ikol) in
1 [, 1] J5.toluene (3 ni)_ at 120°'C in a seal ed
t%‘é%"s"g@o ”Pfd)r at92861 fna ;‘e‘&ai‘f ¥esse] 1P 2elaxsn Adtthe pranpletiertef tha,
dabifor, @R abilor Hnkitre i ithAQ Hc's
N e R Py 0ol it Y Ut and

rentiehby Sashepmomaiogesiphy on sijieh gal with a ggrdadit ehtionlofi 20-6I0%

Mg CHah Gtk WEBHR siéla goonn i ytbwion solign0 496 o).
"H DIVER) 3 @NISSL, #00 MHZA11 286 (55 1E),H.79 §&; T9), 0344 @i Trddim,
759 ’(d;JJ Zs% r?z, F1'HZ); 3.5'7_')(131, 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, 1FD), 1.35 — 1.5 (mn, 4H). MS (BS): 489 [M+H].

Example 9

F3C
CO,H

Iz
=
o di |Im-
=

12

Compound 12 was prepared following the procedures detailed in
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20 7.30 (d, §2 8.5 1, 111), 3.37 (m 34-1), 3.14 (m
WONPOMIIS(m | M 2.77 (m 111), 2.64 (m 3H) PCI/USP003/035543
(m 2H), 2.25 (m 3M 2.01 (m 211), 1.91 (m 111),

1.76 (m 2H), 1.55 (m 1H), 1.35 - 1.5 (m 414). NS

E%E@J]f £ §%)5[ﬁ it -(?2( fine zﬁét% i ggfn} E&@ %box%@gﬂd' mdRyl

efteowih uyﬂeheien@cdrbmtcylm acfbmWbyP e/ 3%]1 5 (dg-DMSO) 12.47 (bs,

1%219%2( gjﬁﬁét@%ﬁﬁnﬁﬂ Léwﬁ“ﬁi éfgﬂﬁoggﬁzclg{g,ﬂdzs (dd, T =

t th_ | & I
S35 I, 1 TR U Loy ool o - 122
5  5IHz, 11D, ﬁ94((in$2H},H)81 @ars ](484le,|231),2654‘£ (Id=53Hz 811]5,240 (dd

= 5074 V) 2057500 s, Sy 1. o' 6d i3m0 5 35 1.3 39

; . . d, =
QTP e M e (1,

240(dd J =
15.7, 9.8 Hz, IH), 205190(m 511), 1.80-1.65 (m
3H), 1.54-1.39 (m 311), (lﬁ/|+J 6.6 Hz, 3M
1.38-1.22 (m 5|\/l~I\/B(ES) elfaM Example 10 Me H

FSGN-~-ONH2 10 HH 13 ound 13 synt hesi zed
in 5 steps according to the=rHll ovmﬁgne Schene
4 1. (CQad) 2, R0

acet one/ H20 THF, MH 20113. hengene, MWflux co2me 85
*C CO2H 4. MeOH, ref¥m ’f\
10
13
Compound 13 was synthesized in 5 steps according to the following
scheme.
Scheme 4 :
1. (COCI),, DCM, r.t.
o LiOH o 2. E\IaNg, gcetonelHZO o
7 Coe TRMORHD T ogy b 7 icome
l NalO,, 0s0,
MeOH/H,0
Fal E N - o°
' m NHCOMe  NaBH(OAck NHCO Me
N
H H
LiOH
1 dioxane/H;O
Me O
F3C ~ }E-I N’\Ji\)
15 ﬁ H
13 .
Step 1. A mixture of 4-allyl-tetrahydropyran carboxylic acid methyl ester (15.7

g, 92.4 mmol) and LiOH-H,O (29 g, 688 mmol) in THF (110 mL), MeOH (110 mL)
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30

Nal O4, OsO4 MEOHH20 Me O F 3 CH ~~O 4 6 NHOO2Me
VREBHMEH@ARI8 0 NHCO2Me H H LIOH di oxane/ F ~O MedQ/usE@i3/035543
NH2 N 15 HH 13 Step 1. A mxture of

4-al lyl -tetrahydropyran car boxyl ic; acid nethyl ester

Seter @ g R 380 Q2023 0, 80 IR AL 0.

P@hé EXEROASESBIIAC, mﬂe@aﬁmrwa(t& @kibd Wath B adRds N, $, and
Cin a seal ed vessel overnlgi Upon cooling to r.t.
qopceuiEtas Tt B VAHOrHioE togeld itk shespandima athoxylid atidds 2

%wso@llawgwgg Na2S04 and concentrfat ed by rotary

evapor atyi an yield the corresponding carboxylic acid

Step 2. Whi tPo solikttrd d2h83b@e ackl (P2 B8R 5275 .m0 ntvm & &bps) in
t he above acid (

ot e S et s o tin e 19535 b "When
tﬁé"ér%?reﬂeg% c%aﬁqagtﬂe M wats ?acg(flgn E%tsgise%aﬁgﬁﬁo%di‘hé &)etzuned

re was 48R & 16 evapor

aofit il ovédd (ual:SOJlmn‘erfairy deet()mer) \ﬁaﬁ Qdddd tofNan~1’3)(4&C76th 0gP Mélsin 300
ngﬁldgd to N@ (48,75 75 nmol, in 300 nL of water)

WasTIR} eﬁ?’ﬁ iy t'%é’fer%lﬂugﬁﬁgﬂtz b thermpxtyre wasipeured into

180 Whiek Snd\BSrRRINRth LRED 15119 ohERIRTE A g%&g&a&g&%@g with brine,

w th ether. The organic Tayet was sepa
dmed leviar anhgdrous NagdiD oaret cmnéntohtedtsy a2 Baparation. The obtained

R SRR 1 B0 o e bt s oo A Pgestuxing

b‘éh:géffey Th@ refRQ dohtiRied B laﬂa‘th&gfio BENF %ﬂ&h tHBE nbFhdras was

~continued for another 40 mn at which tinme no noré& gas
rolgasedy BE@@@@ was Bestitled o fivasl 1¢0gul. bf MeOBF tvasadieti20 the modture.

B R A RS e S S A R TV
cHiones gryphealmmrgmoe@ ERDAeMekiEicn s A Et[@é\@éﬂ&ﬁiiﬁﬂﬁ%o&ﬁ:t was

el uent . The -carbamat e. product  was.
obta:med as a white solid (14.15 g).

Step3 The obtained carbamate (o 498 g, 2.5 mmol) was stirred with NaIO4 |
(1.18g,5.5 mmol) and 0304 (30 mg) in MeOH (5 mL) and H,O (5 mL) for 15 min.
The mixture was d1rectly toaded onto 2 colum:u for chromato graphy with a gradlent
elutmn of 70— 90% EtOAc/hexanes as the eluent to yleld the aldehyde pro duct as an oil
(0.48 ).

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,C! (15 mL) overnight.
The reaction mixture was poured into a dilute aqueous ammonia solution and extracted
with EtOAc. The organic layer was separ'ated,'washed with brine, dried with anhydrous
Na;50,, concentrated by rotary evaporation and purified by flash chromatography on
silica gel with a gradient ehution of 20-40% MeOH/CH,Cl, wiﬂi 0-10% NH,0H 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,0
(3.0 g, 71.5 mmol) in dioxane (20 mL) and water (10 mL) was heated to 120 C ina
sealed vessel for 8 h. Upon cooling to r.t., it was poured into saturated NaHCOj; and
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obt ai ned as g\wmte solid (14.15 g). St eﬁ@ The
WORPH/HEM8car bamat e (0.498 g, 2.5 nmol) was st iRGEHS2003/035543
with Nal04 (L 18 g, 5.5 mmol) and OCS04 (3 0 ng) in
MeOH (5 nL) and H20 (5 mQ for 15 mn. 20 The m xture
ShBE taa e D Ao AIRGrORGO émgaﬁa@a S R ARE A6 ARD
P r adi er?t el utrig&g% 151?31‘3\9 0% Et OAc/ heigﬂges égnedWIth

anhﬁdroumngQ4ocq}icenmjatc¢1by adteinteydporpticrt priiedibydidsh

R SR R SS90 ol o

1angNNaBH(aed & {ibiddbnhound 43 BB IGWisk kSR, lﬁ)( }iﬁs (ES):

n_) overnight. ~ 25 The reaction™m xture was po

43I ¥ATldi | ut e aqueous anmoni a sol ution and extracted
with Et OAc. The organic | ayer was separated, washed
with brine, dried with anhydrous Na2SO4, concentrated
by rotary evaporation andgpampfeilad by flash

chromat ography on silica gel " with a gradient elution
of 20-40% MeOHJICH2CI 2 with 0-10% NH40H added to yield
the coupl ed product as a solid (0.618 30 Stpp 5. A
m xture of the obtained prMGHct (0.6 gO 1. 25 nmol)

and Li OH H20 F8:Q ne (20 n)
and water (10 ni) 3 to 120* ®IH9D,8F4 Seal ed
vessel for 8 h. Uporcagel taglte r.t., it was poured

into saturated NaHCO3 ahd 477C) WD 2004/ 043958

PCT/ US2003/ 035543 extractedyyith Et OAc. The organic

| ayer was separated, washed wth brine, dried with

anhydr ous Thiaz28R4yre of arént 130ciPchy 02atramy])avd N2 (.08 mL, 0.6

ety B LRy B et p B ot henitond enbydtidbn 0 967 mL.
ORI et R G Il
exjractedavith REOAe. Tllw,orgauajg(j@@ 3vas mPat@ted;I \Hshdd)wiih brifie, dried with

affy s S o ot e DR ey ogigh it hudRda N e

cHrbinfez{dgﬁfpﬁff%h hilidagsLivita Ry gradiBibetii plers02 9 Mé'@H/CI@de to yield

at 0 C _After 20 mn, |t was poured into

C%EQ}\)ﬂétlédiS Rarlogisheplid (@ﬁﬁagh "H NMR 5 (DMSO, 400 MHz), 11 27 (s,

© 1H), 7.81 (s, 1H), 7.46 (d, T = 8.5 Hz, 1), 7.30 (d, = 8.5 Hz, 1H), 3.5 - 4.1 (m, 10H),

2.95 (m, 2H), 2.83 (m, 1H), 2.80 (m, 1), 2.69 (m, 1H), 2.35 (m, 2H), 2.00 (m, 5H),
1.73 (m, 3H), 1.40 (d, J = 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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extracted with (Et QAc. The organic |ayer was separ at ed,
WR3HHA4HBh brine, dried with 15 anhydrous NaZ€D4JS2003/035543
concentrated by rotary evaporation and purified by

flash chromatography on silica gel with a gradient

el AP o i BB g
@Mﬂ?sc(lsqnts Werk) qvaﬁoraﬂed(ts pbilfinlg solid. 4[6) t(ld; solid wa8 a&déchDCM (2

=, 8.5 , ) n3. D 101-1
Ebbqrfpiiie O 852 S mipelf and Tl O mia{l1 artigh. FRe mbkéure was
S%J%r%)%)at 2t %& (1 dpo@ﬁ’@d info thjrﬁt@&l m@ﬁsand@)u%%@ gﬁt?ﬁ‘l\%f('}ql&c The
EZAND 136'611@35 @&raléed Ha@dmﬂi&nel'dnad wiithtanhpdrofis NajSD.,

e obet PURs S rad sashes B) ASk (hreimaiageaghy on silica gel

QWA 2004 Md@}ﬂntwﬂt@g\éhd 15 & mio)msﬁ/!lﬁf& f@%o%?s 'HNMR 8

rel ease ceased, solvents were evaporated to obtain a

(BB, SOAMHR) 5L 15} (sl 1Ha g . Bd s FDDTNI((@, T 718)5 Heplt 3128168, T =

{948, ST E 2413 T, i B e,

xw@maﬁ;sﬂz I¥a a0 SHR R Bk, rﬁ?t 203\t QHEQ@EC% m, 218), 2.86 (m 4H),
8(ganlc Ia%er was separ at washed with brine, dried
W& En. ARy 4P 3 (e, RER IS (.2 LAY (Gilet 8 15yHz. GEBr MS (ES): 534
Mz@ﬂoratl on and purlfl ed by flash chromatography on
S|I|ca gel elated with 20% MeOH/ DCMto yield 15 as a
yell owi sh solid (0.080 g). 1IHNW 5 (DVMsO 500 MHz):
11.20 (s, IH, 7.79 (s, 111) 7.44 (d, J = 8.5 Hz,
1H), 7.28 (d, J = 85Hzx"'iﬂlb'e§69(m 2 Hy; 3-58

(m SH), 3.44 (m 2 H), 3.32 (m 2 IH), 10
2.90 (m 111 274(m 11_1) 23 (m
211), 2.08 (e I'M
1.52 (m 211), } . He,
311). NI'S (ES): B34 NrMm anp ~" H 15
16 A mxture of aci8 7 (#1306 g, ,

4- (2- am noet hyl ) nor phol i ne

16

A mixture of acid 7 (0.306 g, 0.66 mmol), 4-(2-aminoethyl)morpholine
(0.375 mL, 2.64 mmol), EDC.HC} (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 3h. The
mixture was poured into saturated NaHCO; and extracted with EtQAc. The organic
layer was separated, washed with brine, dried with anhydrous Na;SQy, concentrated by
rotary evaporation and purified by flash chromatography on silica gel with a gradient
elution of 10 - 20% MeOH/DCM containing 1 — 3% NH,OH to yield 16 as a white
solid (0.310 g). MS (ES): 577 [M+H].
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0.375 ni, 2K6¢{ mmol ), EDC. HO (0. 381 g,\l) 98 mmlg
49439867 g, 1.98 mmol), NNV (0.44 ni, 4 TUST4PKP35543
(5 m.) and DNff (5 nL) was stirred at r.t. for 3 h.
The 20 mixture was poured into saturated NaHCO3 and
extracted with Et OAc. Th@_‘,ﬁﬁmellq | ayer was
separated, washed with brine, dried wth anhydrous
Na2SO4, concentrated by otary evap
purified by fdash chr omat’o
gradient el ut|o OTy—3 :
3% NHA0H to yi el ©
(ES): 577 [ MtH . D)
PCTI US2003/ 035543 Exanple 14 F3 H C--
m xture of acid 7 (0.102 g, 0.22 mmol ), 2-am noethyl -1
5 ethylpyrrolidine (0.128 g, | nmmol), EDC HC (0.127
g, 0.66 mol), HOBt (0.089 g7 0.66 nmol ), NW(O0.22
m., 2 mvol), DCM (1.5 nL) and DW (1.5 nL) was stirred
at r.t. f G\rm&mre'ﬁfacitﬂi K02 gné@22pommoBd2-antivoathylti-at ed

cAtpeanipa i Gol Fewlanhe Eﬁ‘@wi oBb ISt o

oNB3RRA), l‘mﬂﬂ@! ¥ aied nﬁﬁo? 1@@&9%&%@9@) was stirred
purified b I'ash chroma ography on 10 silica gel” with

atr.igfadils n’I‘heemusttun@ rwasfpotced-inRsouks e BB Gomdaxfaeigd with

RO Pt AT Ebs ) g sl
N7‘12§@4, E:bnceﬂtrae@ bb r(biéry fﬁq:ll;brauan 4 fetificH By Bash oﬂiométl?@:raphy on

snhr:a gelsvl’izlaa emilem—yluﬂsn 9@1% i ES%Me@%@’l\@@nimsmg I+ A% NELOH

tc? }]%%l)d] l}ﬁas W]%@ %011%11(6)302& 6%{ W%%%Mgﬁ);' gO(%l\/@—bz)l( i\nﬂi 1%&949H)
72;@)(3 111)79 60 (tlJ 95 £ Mz, m%bm @, ;ED—-S S, (}H) I7ﬁztﬁ) @, H§LP4305 Hz, 1H),
3(66 (ma 21:163 B3 @a, I(Iihi)Zl (s 1HES.02 Guslmrqp %Qa(maBE) 1?573 (m,

1ﬁ') %@07&111 1%)'\‘2 %W( gHi,?O%(g A i o?’ %%P/ﬁl('nggﬂ"j‘ﬁ.?ﬂ m B30 (m,

2H), 1.79 — 1.95 (m, 4H), 1.5 — 1.7 (m, 6H), 1.40 (m, 5H), 1.37 (d, T = 6.5 Hz, 3H),
1.06 (m, 1H), 1.04 (, J = 7.5 Hz, 3H). MS (ES): 575 [M+H].

Example 15
| .
: E :H]: i
18

To a mixture of acid 7 (0.325 g, 0.7 mmol), DMF (2 drops) and DCM (8
mL) was added (COCI); (3.6 mL, 2 M in DCM, 7.2 numol). 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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m) was added (COCI)2 (3.6 ni, 2 Min DOM (7.2 mmol).
WHaen4grsgas rel ease ceased, the mxture was plcaaEdo0s03s5543
under high vacuumto obtain a solid. To this solid was
added DCM (8 nL), MeONH2.HCI (0.800 g, 9.6 mml) and

St e il st R0 1 b PR ST e N
exttaeted kit BIGA. NECR 380 thyefwhs Ssphfed\iwtabh &S bridd) ggied with

organi c_| ayer was separated, washed with brine, dri
Hlygroug M@y%@e Fenogatigied by sefrteeiapenadian pyd petfedby flash

PRI BHDRD oAU UC! bRl Wi 4 Bt SOESTRH 2P 8RR G Hyp O

me@w]{v?fﬂmm _5t1m/a<ﬁg[_4agﬂtﬂg yﬁzlaid 13@&%&%&@ Mg)l\(/%%h%%'cl) g{ 3R &

R0, 380 b2l s i, 125 o, THMY o750 & 4518 = 8,548z, 15,
= 2 = .

i gy st S, gl sty 35tatin ot o tin. 209

@,990), 2.75 (b1 18T), 22607@n, (1iH), 2.40 (m2181 2(16 (nﬂf,lleggl 1.8740.4 (b, 3H),

8 (T 4160 o 0 G 800168 (0 = 55575, 8Dy 0.9w 11D, M3

&S):14(Mm+id1). M5 10 (ES): 494 [MrH . Exanple 16 H
H 19 15 To a m xture of acid 7 (0.060 g, 0. 13

mol ), DMF (I drop) and DCM (2 nlL) was added (COCl) 2
(0.6 niL, 2 Min DCM 1. im)l_). When the gas rel ease
ceased, the mixture was prat8B8€umder hi gh vacuumto
obtain a solid. To this solid was add DCM (2 .nm),
m., 1.07

he m xture
extracted with
Et OAc. The organic ed with
brine, dried with anhydrous''Na2SO4, concentrated by
rotary evaporation and purified by flash '
.chromat ography on silica gel eluted with a gradient
elution of 20 - 40% MeOH m xed with 0 - 8% NH40H
to yield 19 as a white solid %0.028 gg). '"H NWR 8
-(DVBO, 500 aMristurelota2id K(@.O@ngb,manﬁl@g( E)MPlgl) drop) #81 DCM (2
(3, 11&), &?43(80 =85 Hz, IM 7.28 (d, J 25 = 8.5
nfh) wap pasted YCQEDy (.6 I 2V an LMo} 2ymmgl) 6 §Viiem the gagrelease

(2}
o
o
c
=
(9%
o
>
—
o
n
Q
o

| c%ﬁbét?; ﬂgé%l(l)}&l(iprﬁ Wélg’sl Iﬁ%édghﬂ%‘]h?% v%}b%?n té)(%av% r':_hl)so]é% ',FOS E‘Jlb golid was

added DEY], (21mB), NHCH,ON0.206) g, 316 bnden@TBA,(015390,(1007 mmol).
A%%%S%Hﬁéua J(rjts fblr Ph,%h%ﬁct?n@ﬁvaslpozée({ 1rnnto Isal_tlt)lfatelf\i/%aliCE&) f;md
extracted with EtOAc. The organic layer was separated, washed with brine, dried with
anhydrous Na,SOq, 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% NH4OH to vield 19 as a white solid (0.028 g). 'H NMR 3 (DMSO,
500 MHz): 11.20 (s, 1H), 8.50 (s, 1H), 7.78 (s, 1H), 7.43 (d, T = 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 (5, 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, T = 6.5 Hz, 3H), 1.28 (m, 1H). MS

© (ES): 503 [M+H].

51



10

15

20

WO 2004/ 0439@ PCTf US2003/ 035543 Exan‘pl‘e‘»)ﬂ H F3~ OP
WOR004948858 20 5 A mixture of acid 7 (0.102 g, RETAB2003/035543
nmol ), 2-am nonet hyl - 2- propanol (0.095 g, 0.88 mmol,
prepared according to Rai, B.; Dekhordi, L. S.; Khodr,
H; Jin, Y.; Liu, Z; R C Hder (1998) J Med. Chem
41: 3347-3359), EDC-HO (0.127 g, 0.66 nmol), HOBt
(0.089 g, 0.66 Mol ), NWExfanifled?, | nmol ), DCM (2 nl)
and DNT (2 nlL) was stirred at r.t. overnight. The
m xture was poured into satyrated 10 and
extracted witpyEt QAC. The~of gani s | ayer) was separat ed,
washed with brin nhydr ous Na2SO4,
concentrated by re{sryEvappiati ontlan rOH ed by
flash chromat ography 4 Hica gel t gr adi ent
elution of 20 - 40% McOH/ DCM m xed wth 0 - 10%
Nl 440H to yield 20 as a white solid (0.085 g). "H NWR
8 (DMSO, 500 MHz): 11.20 (s, | H, 7.79 (s, 1 H),
7.54 (m | H, 7.44 (d, J =85 Hz, 1H), 7.28 (d, J 15
1

3 26 (- fnyitng byt ozt ool pptiigfha pidbamot
(d.@S %@.gﬁﬂdﬁ,’ prbﬁﬂre@a&@rdiﬁ%to]l@i; B2 Dhédd0 L. I8 - K dodr 2 28in, V.
(m 2ZH), 2.00 (m 2H), 1.80 4 4

, 5H), 1.45 ,
Liu, Zg R.C- Hid -(e.ggsm MeahiChe 1@1\5;3?4%;21591)513@:!&& @31507@@..66

o0 ST GRER o Moyl SRS A Fuptd BEM (2 B find Dt

(A thLY Qag stideLat TP YernighVA Hednith @ $las gs&e@% (c2Rr:6d WaCO;
added (COCI)2 (10 ni, 2 Min DCM 20 52 WD 2004/ 043958 .
0gioBK s Thewrgpnic (gyehwenscngeaed: syashedewith heagy dried

. ' r . @V I
oI 8.0, BhRCEEUNE Gl Dbk AR vyt
cloomagpphtiongilivayge]l ehthargraticiehaionalfi2g.- 40VhReOIyDCM mixed

chloride (dissolved in 10 m, of DCM and, 5 ni of DAff

9 H¥e 1 tg yigld20 as a white sohid (0.085 g). 'HNMR & (DMSQO, 500

MHz): 11.20 (s, 1 H), 7.79 (s, 1 H), 7.54 (m, 1 H), 7.44 (d, T=8.5Hz, 1H), 728 (d, T =
8.5 Hz, 1H), 4.51 (s, 1H), 3.68 (m, 2H), 3.38 (m, 2H), 3.26 (m, 1H), 3.13 (d, 7=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 (i, 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 nunol),
DMF (3 drops) and DCM (20 mL) was added (COCI); (10 mL, 2 M in DCM, 20
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contai ni n I\I-I—|2(CI-|2CH2NH2 (4.42 nL, 66 nm)I)<|n DCM (15

WP RH4ESET xt ure was 5 stirred at r.t. for | hPCEOIR2A$/035543
into saturated NaHCO3 and extracted with Et QAc. The
organi c | ayer was separated, washed with brine, dried

wirhdl). aVhed Al Sas ek Bt casc OME %ﬂ&t&@é Prfife
gqviapor ation a%ad purified ’by fl ash ?ﬁsrigmn%% ogr a%%rotmp{evaporator
byes higl veguaen P teohjaindherirraspandinganyl ci@Bride d0Vsolid.

c orr 3@%4 ? ag g‘ﬁgérmﬁh%%e hy Imjlggﬁﬁ b‘géln%g %['3,/ {:’g{;?ﬁgh v&§iadded to a flask

ddntaihme g o)
wi th ACC %‘%{ﬁmﬂn‘ﬁ{m %L,%S%]%&Y) d TEA %%@gllﬁ_%ﬁm‘m

%ﬁféﬂd b1 5T 1 4. pewed intovsaiupisd NebIGOnandréwranied twitheEtOses The

gra etlét eI u?I on o#’qx?ghéd‘k[ﬁﬁ/ naé M‘?ﬂi’@ tedN\%’I%g%

MMWB legt i @dypriHieb
TR S b Pl e
“l‘\s@ﬁ e %f& eﬁ’f? o pledk- 4%M@@Hﬂmlwmm«¢émth0 10% NH,OH to

TRt b oty ARy ol A RO h A 55 1o,
2.1 mml) TH'EEabo(ve ati2den(0LlQ353;, O‘Imhﬁlnal')@v@@ﬂ'r(ed%iﬁlﬁcﬂﬁé 01 mL,

The m xture was poured

OSH i f@é (Rﬁgéd]»'?é?mr?én@w@})aewvﬁl AL )EOM murhé?he mixture
REGRRGRY ldaay& butdaSsi SRR 8518 e\ﬁﬁé&‘gﬁi‘tg‘% érﬁm?ﬁﬂ Mfon®r 2B 409

W|th an drous Na2SO4,” concentrate
wiregdriitip O 7% RULPH fol yasld zamsmlogrtsambnd Mo22 g).
%%g I }h a gradient 25 elution of 10 - 20%
mxed*with | - 2% NLOH to yield the
corresponding trifluoronethyl acetam de as a yell ow sh
solid (0.510 9) The above ami de (0.300 g, 0.5 mmol)
was refluxed with LAH (0.880mple191. 3 mmol ) in THF (5
m.) for I h. At this time BPLC-Ms indicated half
conpletion of 53 ('] V\@ %004/ 0439 ICT[ US2003/ 035543
t he reacti ofraCa sgcond_pariiqn~Qf AA(0.050 g, 1.3

mmol ) was added or anqt her
B ~-The ‘'m Mred
hdeom de and‘extrac

nore progress

into dilute ammnl '

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

brine, dried with anhydrous Na2S04, concentrated by

rotary evaporati on. - _

22
Synthesized in two steps: A mixture of the intermediate amin oethyl

amide of Example 18 (0.67 g, 1.65 mmol), trifluoroacetic anhydride (0292 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 NaHCOQ; and extracted with EiOAc. 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 vield 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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Fl ash chroém)ography on silica gel w t%T a gradl ent
WQV&%“HF\”& 20 - 40% MeOH/ DCM mixed with | - MoK HFAALHY35543
af forded no separation. Finally separation was
achieved by preparative BPLCto yield 22 as a white -
tHeQkdcioi 0 AOstéof portin 6EBAH ol gV H muderpRiy £2d2@ ARS: tduxin
0 C ,~110?—|HO 23 %xétwgreof am ne 13 (0.090 8
fog anothgr hhoig moreealssowes chseaied a'bamlatumwww@e ptadilute

aT!i’ mpgu}m E&'—Qﬁ%%ﬂ%ﬁéaf%}d 1thEﬁf§{l ) B&R/IU'( N0 qul.}%gw(ilg B?ngz?id

wamedvbﬁal Tsrirel, ElEI6A ¥ith anhydrOVENIST! conbBeiratdbbyiotiry ey §t1on
oured into saturated NaHCGS and extracted with Et

F H@clyﬂgaamg@apbaw@rﬂlmgekwﬁhraar@hentm@uf@opfmrﬂo% M@@H/DCM

[ 4 n r
) AR T s FERRL KBS s &l fonieved
bﬁpﬂep@:&hﬁ@f[—lfwdﬂb yielgeads @mstmte@buﬂ (®03PE). 2AS-(E4NH89 [M+H].

OH/DCM m xed with O - 10% NH40OH to yield 23 as a
yeIIovv| sh solid (0.069 g). 1H NVR 5 (DMSO, 500
ISffliz): 11.20 (s, IM 111), 20 7.47 (s, br,
1H), 7.43 (d, J = 8.5 Hzﬁ"%ﬁ?éz‘} 28 (d, J = 8.5 Hz,
| H), 3.89(t,J=78Hz_111) 3.58~3.85 (m 6H),
3.48 (m 211) . 30(m 1%- ﬂ:l) 3.05 (m j11-1), 2.74
(mlH) 2.62 " %My 6 (m IH,

09 (m 211), 2.0 1.84 (m
IM14-155(m3111')§,1 , 3H), 1.30
(m 1H). M5 (ES): 534 [M+H . ) 2004/ 043958
PCTI US2003/ 035543 Exarrpl e 28 F3 HO O 24 A mxture
of am ne 13 (O 061 g, O, Eh%’r@l nmet hanesulfon I
acetic xgure of @381.!139}3 (@ 088 moBpiEtEiy @ -fyggce geid

(03{4’47%1 Wgﬂ%m}lg&n;‘%c glfr%) é]gn%ﬁ;glf’de t@%)g( % 6 &191%1) TEA

(OstdormEdl aimoly, DCMF(® mlaéhnﬁ DMIFe(1 mh K} waestisees apﬁu ro&dmn gitoThe
sat ur at ed HCO3 and extracted with Et QA

MBS T a8 PoRiRdrinipeatusaiph NatE s apd spcbractsyl Wh&@ﬁ\@ Theoggpnic
1aPirivPhs3BRY% AR ashed with brine, dried with anhydrous Na;SOa, 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% NH4;OH to yield 23 as a
yellowish solid (0.069 g). 'H NMR & (DMSO, 500 MHz): 11.20 (s, 1H), 7.78 (s, 1H),
747 (s, br, 1H), 7.43 (d, T=8.5 Hz, 1H), 7.28 (d, T = 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, ] = 6.5 Hz, 3H), 1.30 (m, 1H). MS (ES): 534
[M-+H).
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Na2SO4, concent@at ed by rotary evaporation <and

W@RP4/Ma98y | ash chromat ography on 10 silica SITA2008/035543
a gradient clution of 15 - 20% MeOH/ DCM m xed with 1 -

2% NH40H to yield 24 as a white solid (0.052 g). 'H

NVR 8 (DVBO, 500 NJHZ): 1 I 790
111), (7 79 (s, 1H), 7?44 F&J"%b‘ﬁé% ) (7328 (d,

J = 8.5 Hz, 111), 4.13 (s, . 2H), 3.63 2M 3.54 (m
2H), 3.32 (M 5 ,z___all)Mn, 111), 2.74
(m 111), 2.60 '- ‘N 2.08 (m 2H),

1.92 (m 2H), . 69 (mH‘%/m%,llg4((m
m

21-1),1.40 (m 2H), .38 (d,

111). NIS (ES): 556 Exanple 22 : 0 F3 C N-~Q HO
20 25 A mi xture of amne 13 (0.097 g, 0.224 mmol),

4, 4- di oxo- totrahydrothiopyranyl carboxylic acid

(0.040 g, 0.224 ranol, prepargd as follow ng),

EDC. HCl (0.107 g, 0.56 nmol), HOBt (0.076 g, 0.56

mol ), NwAouiztge of amined 3 (Eh%ﬁ)g, 0.DENArHAl) Eneﬂaaneanﬂoﬁﬂ/lécetlc

sk 0 o S5 birsbs DS bony B Aion, SO TNl s

1BRbh[ Wver (0NBG 9GR8, arsdmﬁast)rbc:h@@l Wigtit) 4Bl OAIF (T b‘%nﬂwmtﬁred at
| ayer was_ separated, washed With brine, dried wit

I&nfey dft du sThrapispue “@éﬂ@@'ﬁﬂ Mpéatum}edﬂaﬁey)s ae@amcmd with

e R A L S R

Nap_S%; Md&@éﬂmated}b}aiothr? bvgRratiothintiHusitiked By ﬁQslfpcﬂﬂoﬂJ)itogf’ashy on
11. 19 s, 1H), 7.78

syhcg(gNEgnth f@aﬁt;nt@@;t{o& of) 15 -3080 Me OH/BCM mipgl (vy‘il 13- 2% NH,OH

8 Xéﬁ% g %’bvh?t? 8iid, . Oﬂ%l@ gﬁqﬁ{n § E‘EH%@ ’soé nﬁz)g TL10G, 18,

TR068, (1), ggna%(s, iR 7- 44zd45—6m H311H) 7. 2@ (@9J =é 815 194 - m), 413 (s,
2,3 §3 king2s), rf?zﬂ ara, 3550 by 11 eseP o g tonkig im,
119, f’[s@?ﬁl fij. of é)o(f;%‘h}ﬁi f’b@;&% b6, 28 8 CAL! PRY(@MYH), 1.60 (m,

car’box
121,),21&41(1512%1) 14030i26RANES 4d,5-=€6 51z, GHD, 19 6A, H{)MIES) 556
ﬂ}{’:%ﬁ sul fone (8.19 g, 69.4 mmol), KOH (9.72 g, 173.

) and tBuOH (140 nlL) was refluxed overnight. The
supernant was decanted and 120 nlL of  20% aqueous H2SO4
was added to the residual solid. The obtained m xture
was refluxed for another Bxdmpe2racted with

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.HC1(0.107 g, 0.56 mmol), HOBt (0.076 g, 0.56 tamol), 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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!
15 iPr(}VCHC(f%,’ dried with anhydrous Na2%d4 and
WORERB? %t ed by rotary evaporation to afford RGHUS2003/035543
desi red 4, 4-di oxo-tetrahydrothi opyranyl carboxylic
acid. Exanple 23 F3 OH HO 0 20 26 Synthesized in
W&S@Ogtedristo sAtupdted Nel Co¥s aad'lem’eacitai ®ith FEHQAQ. Z‘ﬁﬁ'ﬂfga}]lc laver was

d S02 .{0..039, g, 0.3 ), .pyrindine (0.49 ,
S%i?aéa*ﬁ‘i’(;&lz %t%ﬂ%ﬂlg%"j%ﬁgﬁw NaUSQq opnqentrisd bygotary

Pigbratiendingi ' t ik At and, .
Oy SR A B Bl gruion
ohaeed e IPCM inived wiithi Be 334 NILLH ®nyivid28us aNaREbId (0.074 g).

t ti d ified b

DR RS0, S Mk 1 ES B ARt s At 93 .3 (2.7 -

5> f ' : :
S aered w002 (iSRG 438 o . 314
008101305 P SO0 B3R Tt o o vtk o o &

m xture was poured into

LT L8 GnfN Ly APD] 43 GanaHb 356 617 o B, SHOAES (. 15D
MRES pgg@ur]}hq{jﬁayer was separated, washed with brine,

(hied wi th anhydrous Na2S04, concentrated by rotary

evapor at i Brepaities hf 4Hrdioms-tgrahphygthaopysadyi cabgeylioddidt A

iR O - d i i ARer 4 SReEL0 & O AGROD: ¥ wiione (8.19
g,(@®. D dr), KB gséE},lﬁ% 13% M nd @@mgﬁ%ﬂ%&%@gﬁgT

\IOHF HO0 2 A mxture of amne 1

ovgrughiypigie)supepam was deyarabogH 200 LAER08, agiedis HyB1D, was added
ording to.Dolbier, Jr. W R ; appo, R )

tof BRI AHE T8k Plhetala ARonBl® s B A obrfhes . csted with
iPFOHAHCL, dfidOP i aigide@hads 80, bl boncedRardd By hta%aﬁﬁ'aﬁon )

0.264 g, 1.37 nmol), HOBt (0.186 g, 1.37 nrool’), NWP
afyosd She degired 4. 4rigyoy tetrpiryiroionyyanyh darbveylicenl.) was

stirred at r.t. for 24 1 The m xture 15 was poured

into saturated NaHCO3 and extracted with Et OAc. The

organi c | ayer was Example 23
’ F3 H ’\(\/O
! kN&/vOH
H o fNe}
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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separ at ed, washed with brine, dried with arghydrous
%2%4)435@&ncentrat ed by rotary evaporation andCT/US2603/035543
purified by flash chronmat ography on silica gel with a
gradient elution of 15 - 20% MeOHJDCM ni xed with O -

%%{RM%'\%%I&/% gllécddMl%E}Ce a&@%h}gd&% %d%m?&?d h;aBtBAc The

Urg&ﬂc(ldyerjvas s8pdpatad) Wished with, brﬁeZzﬁie(ddmﬂa] axﬂny&rcﬁ;s HRa,SO,,
21-1) 3.25

g?ﬂc)ehwff? Ey §c§ar(yrﬁ@ap%atwa 1%1981( mrogliﬁ?ﬁrapizy em S(lwa gfl_m)th a gradient
glli_lbﬁ,gn 69”15 tb% ﬁe@ﬁﬂﬁém li!]%t@dzvlv_bhl P4 ﬁj%%i%?r%%q g«g%pound 26 as

g avhitg s@lns((HzOzt 3)1 M$ (ES)15419 [Man]m M5 (ES): 572
[ Mr11]. 57 (J WD 2004/043958 PCT[ US2003/ 035543
Exanple 25 F3' H 28 Step 1. A mixture of amne 13

(0-654 g, 1.5 nmml), 5 O—I@;EI%%% CO2Et (0.260 g, 2
nmol ), NaBH(QAc)3 (1.27 g, ) and Cl CH2CH2Cl (10

m) was stirred at r.t. overnight. The~gxture was
poured into digp NH40H arhﬂ extrac i th Et OAc.

The organi c | ayer bri ne,
dri ed.-wi t h. anhydr® ) otary
evaporation and purifipd by ogr aphy on
silica gel with a gradient elation of 15 - 20%

MeOH I)CM 10 mixed with 1 - 4% NH4OH to yield the
correspondi ng nmonoal kyl'ated am'ne (0.35 g). The

product obtai ned above (O. 352@ 0. 63 Mol ) was

hydrol yzed by. treating wth LiOd H20 (0.50

mrol) in of8%xRES phapne 1348, 2?'@& 0.55 mo%tcwgz(qf@cﬂgozﬂ

(0. os's’fg?o BB)@:HBF f'&?érea%%rﬁngg ;fﬂguﬁ I,yncwtﬁ iigaﬁ’;ﬁ ¥ (1995)

aci d a oncent r at es’s
Qf@]ﬁldlC(Cke@l 60: 5316 hnd ElaiivanB.dA; Feedan (988 plénahdson Letr.

e B ATEE o 08 P PR el 5 o A 0.4
oSl R BN DVEAS ko6 W BNy 1, B 30k

| ayer was separated washe dried w

e ippuied ustoNaizsmad N@Hﬁ‘&rﬂndawx&dctb@mthtﬁﬂﬁc '@hamgania layer was

ST P ol o il ST BSR Nao D o el oty

tﬂm ana a 7 A e
evégiopa %JﬁlﬁéDﬂl\)/gyotfﬁghé gmﬁ%m%mlfaalvmi ,egef Qlitnd, 7g1fﬂ@i 0AQution

? lé 29%4‘§6 GMmgxel with 0 4)NH4i>Iign ridld 2J7 as EBWEINB-BQIICI -
(d.b9g g)3i %1?’1\1&1"195 (Bﬂso,%o‘!ﬁvﬁiz? 1149 ¢s, 2979 i, 2 e @, 7= 85

9%
Hz, 1H), 7.28 (d, = 8.5 Hz, 1H), 5.59 (s, 1H), 3.63 (m, 2ED), 3.52 (m, 2H), 3.25 (m,

1H), 2.93 (m, 1H), 2.75 (i, 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, ] = 6.5 Hz, 3H),
1.19 (m, 7H). MS (ES): 572 [M+H].
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11-1), 2.75 (n? IH), 2.61 (in, IH)), 23§(|n F{)”
W@@B‘”W%SJ = 8.0 Hz, 2M 1.89 (in, 6H), 1.68 PEHUSK3/035543
1.41 (in, 2H), 1.38 (d, J 6.5 Hz, 311), 1.26 (in, 1H).

M5 (ES): 504 25 [M+H]. 58 WD 2004/ 043958

PCTI US2003/ 035543  Exanplgygfiple25~ Z 4 CN 29

Synt hesi zed in two steps: Amxture of am ne 13 (0.664

g, 1.52 ranol),

2, 5- di met hoxy- 3,8t r 3 ar Bn- carboxfal déhyde (0. 487
‘g, 3.0 nmol) and HOF L) Wad tgd"to 70 C for 2
h. The mixture was & ] ; , basifsed with

The

organi c | ayer was separated, washed with brine, dried
wi th anhydrous Na2SO4, concentrated by rotary
evaporation and purified by flash chromatography on
silica gel with a gradient ebgtion of 10 - 20%

MeOHI DCM 10 mi xed with O - 2% N1140H to yi el dt he

cor r esponditeryl f Armixty of améncdd (Opatisy &-5(Bopd, 9) . The

G B 0 260 B ZEbih, R (021 e oot

C(l@HQ@ﬁzgl 18 nZL s s)tlrfbﬂdlt E{'[Miéhﬁglt nChe ﬁindﬂre ﬁaw\pﬁm‘ed into dilute
added TEA (0. 168 nmol ). and t he al deh

NE:QH en@extmc@ﬂ Wﬁ%E}OAcrh*Shwwéayfs %§3P3§%‘1P‘¥>r"§%§ hed with

b“ﬁ?’h Hrﬁ%g‘é{dﬁﬁ‘g ! %@4, fs}g(f,éﬁ'ira%d E)y r@fapg Qév@oﬁt 'a:nd gunﬁed by
ﬂahle chfoﬁiatdgmphgmmem@:egﬂ thLOgrhﬁeﬂt@ﬂutﬁ)nl'Qf I5o1R086 MeOH/@CM

SR TR ot 05 o
anhydr ous a2, ot E0RRRALHNL@.33Y, 0@3%1\(109\/@@&{@}619&(1 by

and purified by flash chromatography on sillica
trap i mﬂ;; [a@HéﬂiiO €0.50 z.ok? mmol)in-diexess LOmiA kil Bz (%mbbat r.t. for

3\(%@_ 1% Nl_m%agé d(%]@g%%%@aﬁiﬁﬁsﬁf g.fl'lllfl%\i\%t? g/%.so | (Iﬁ%entrated to

g (s, 1H) 7.77 (s, IM 743(d J 8.5 Hz, IH,
.28 (d, J =8.5Hz, IH, 7.17 ( ,654é iH, .
'3.71 (m M abgveacid fry 0.1anpol, gomgm@ﬁ]mo;gamg sal) was hegled with

U bogdlin ARG 1 %ﬁ%% H%H?S 30 R ghheogity by
pbured lito saﬁlﬂa)ted WaB8 (fsiind 2ddictedBith EBDAc. The pidanid\air. was

59 WD 2004/ 043958 PCT/ US2003/,035543
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 ). 'HNMR & (DMSO, 500 MHz): 11.19 (s, 1H), 7.78 (s, 1H), 7.43 (d, T= 8.5

- 25

Hz, 1H), 7.28 (d, ] = 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, T = 6.5 Hz, 3H), 1.26 (m, 1H). MS (ES): 504
[M+H]. '
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Exa nple 27 NY (30 Synt hesi zed in three stéps A

WP 290484358 ani no 13 (0.600 g, 1.38 nmol), 5 PCT/US2003/035543
BocNHCH2CHO (0.220 g-1 0.38 mml), NaBH(OAc)3 (1.17 g,

5.5 mol) and CCH2CH2.d (14 ni-L) was stirred at

r.t. overnight. The mxtumaﬁﬁ;; poured into dilute

NHAOH and extracted with EtCAC. The organic |ayer was
separated, washed with brine, dried w nhydr ous
Na2SO4, concentrgjed by rot ar)J}‘levaporatl on] and

purified by flashy i j tCa gel-wth a
gradi ent el ation of 0% NeOHf m xed with |

- 4% NH40H to yield the ¢prregpondi ng\ ductive

am nation product (0.311 g). The produc bt ai ned

above (0.311 g, 0.537 mmol) was stirred wwth HJ (1.5
rnL, 4 Min dioxane, 6 mmol) in 1.5 nL of DCMfor 30

mn. The mxture was poureddonto dilute NHAOH and
extracted wth Et CAc. The or n|c | ayer was separ at ed,

11 washed Sﬁﬂtﬂﬁesmeﬂmtwwtﬁx@d @:ﬁméfir(&ﬁ@m,,lﬁzmmol)

RN S TR 1 D o

mExtasheiped tBh?ai) € gaul k. e@hﬁmﬁm Wisabaldd t6 9.4, Ea%@ﬁ@t with Zafurated
car bony]| d| i m dazol e 087

@1%&2)31%? #f%f?ltq%)c(ﬂ%%( %Mt@hhft) IP%‘PTngﬁ aYPR&/ap é%ﬁt% b washed With

wth&@d\gﬂﬁ%orga Al C 2 ayer Mg gaﬂa&’ﬁfﬁmby

fleish bhiomiategraphyi edsilica gel suithyedgradieniNg 2560 f Ilbmﬂ%MemI@m)CM
by .,ro ion dpurlfledb flash .
P A y%ﬁf@ﬁgﬁ% P s omgpmn alﬁgﬂvo&ayl@}ﬁroleéeawtafﬁ (0.70

f 15 - 20% MeO -1/DCM mixed with | - 2% NH40H to
yield 30 as a white solid (0. 123 g). NIS (ES): 505
[ I\/I+I—I] 60 e 0v4 Alf4RalE sV RCTOHY IBAN0 3ipBSEH1Be feliawipp eeaction.

1121§ vial contalmng ﬁiPOEI H% 083 g 1Wmmo% and\bﬂék I& m'i‘,).'at 0 3(13- was

added TEA (0.168 mL, 1.2 mimol) and the aldehiyde (0.470 g, 0.91 mmol). The mixture
was;stirred at 0 °C for 30 min. and at r.t. for 4 h. - At this time, phthalic anhydride
(0.178 g, 1.2 mmol) was added and the mixture was heated to 90 °C for 1 h, poured

into saturated NaHCOQ; 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% NH4OH 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), 743 (d, T = 8.5
Hz, 1H), 7.28 (d, J = 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 (mn, 2H), 2.38 (i, 11), 2:25 (m, 2H), 1.85-2.1
(mn, 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].

59




10

15

20

A sanpl e of t(hg al cohol conpound from Exém‘pl e
W&W&Fﬁ&? to 5 the correspondi ng al dehyde by o&?HH{S?OBW{’:”SSB
with SBTY and DMSO, To the solution of this al dehyde

(0. 100 g, 0.2 mol) in MeOH (I na-L) at 0 OC was

added gl yoxal (0.055 ¢, Exafdple2®l, 50%in water)

followed by N113 (0.5, O n, 1 mol, 2 Min MeOM The
mxture was allowed to warmto r.t. and 3pirred for 24

h. The m xture pgs . ated NaHC03

and extracted with [ [\g?%/gr was

separated, 10 washed_a ' h anhydr ous
Na2SO4, concentrated by ﬁ&N—pn and :
purified by flash chronmat ography on silica gel with a
gradient elution of 15 - 20% MeOH/ DCMwi th I - 4%

- ~~OH added to yield 31 as a yellow sh solid (0.027 g).
1H NWR 5 (DMSO, 500 MHz): 1360 (s, br, 111), 11.20
(s 111),

32 seidgsitaiip tige o 435&%&%9&@@% )00 gif 35 mmor)

2
Bgﬁﬁﬁd@“@@? O(&‘%‘ e ]1%16 ii'fOA%)fl 1 1(7%2 5%1%)(1101%%1)
CKJH;EZI—@&I (14 mi.) was stirred at 1.t ovemlght The mJXture was poured inio 'dilute

N%eg%g %% ex@adj_t:flid %é&'ﬂ%%%l 1]5&16 %‘E@é %{% %Rﬂ%%—ﬁdl W%f}%%pvyi
brége, dHed Fhtah iyt N2S B 2conomtfesby eslad vb}\j&aﬁélﬁﬁﬁi pubified by

a solution of di azomet hyI phosphonat e 18013!9 1.
ﬂaﬁimﬂhror&tyg]@phh on plica gelividt 2 grdiegt elufipppELS - 2 ME@H@CM

Cio T
4&?%@8@?@%&% iling Roalby-Can B fduct
(0(3[118grrL 1.8 mmol, 1.0 M in TBF) dropw se The
obtained m xture was stirred 61 WO 2004/ 043958
PCTI US2003hepeodus obfaipediabone (03 bk 21 he3 T mpolbwpeitiredvath HC
I
(15l SRRNE BickthBiutlop f P sTHIB of LRTRL Y6 fiah, P iy was
povasd Awlsldidutt HHOH albasdractedtvatieEtQha pThsergailic éayu: o sq:)arated
w\;\m%s stirred for, 30, mn C and anof her

e Wit s, (8ot Ao ISR T E ] B ot g ipiation to
ylgid)%é'ﬂ gi‘@éct&?ﬁ&'bﬁgct'vﬁh&l wad Biak&tused ¥eHERe

extracteéd with Et OAc. The organic |ayer was separat ed,
washed wi The reiiiedale-Bed lmdwtt(ﬂ 129 gy 023 memdlp 2&tciluxed with

£ s BYofth Y SRR TR Rr L B i 1 i
mBdtieiveR patired into2@firYeONLROW; H4nd cxirgdted With EtOAc. The organic

correspondi ng al kyne as a white solid (0.200 g).
layer was separated, washed with brine, dried with anhydrous Na,SO3, 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 yielld 30 as a white
solid (0.123 g). MS (ES): 505 [M-+H].
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The obt ai ned al &yne (0. 100 g, 0.22 nmol) \Xas heat ed
VWPEH4PENR8 (I 10 nl) in a scaled vial at 140 'PCTIUN2003/035543

two days. The whole m xture was directly | oaded onto
a colum, eluted with 15 - 20% MeO -1/DCM m xed with |

- 5% NH4OH to yield 32 agg htzﬁ solid (0.0048 g).

M5 (ES): 488 [ MtH]. Exanpl e O FI . - N3C-~N~-
H H oz:s~ _#Ll N 15 33 L| t h| um di i sopr_ogyl amd

B Q: vva addeg t o_a sol:uFion of _
TBF Sol it o HCI:O O - N’\;p |
N- al <t t<Rut'oxycar bony - met anes Fogan.ee-(0. 58 NH

g, 2.2 at -78 OC. After stirring f& 50°mn. &
-78 20 'C, the solution of the al dehyde internedi ate
from Exanple 28 in dry TEF (0.470 g, 1. 05 nmol ) was:
added and the m'xture was stirred at -78 'C t39 room

.tenperatur r The reaction was treated with
sat ur at ed ‘gog fﬁ‘gjt %ﬂﬁ%@%ﬁ%@m from BmampleX weacomeried to

B iy s B e
thisreldehyde an]zﬂWg,dhz gindlrim MeDHe(II uﬁ:epbm Whwadadifed gyoxal (0.055
_ %N?ﬁ@ﬂ%/ﬂ gﬁéf R2 .= allyl) as a
%VB SW"S B oweflﬁafw@&woﬁgt Tgnmob2Miin d4aQHl). The

nm:tda tizk Bllowed |
ZI Iaow fil mﬁﬁ?:jll%l to%l(\%/Rng4%16R§|\/I—hﬂ|§£ Q‘E%Cl}’% &gx%}eg‘%gs(%eumd info

“fllm sai;urgt@d MaHG@y andrexpacied WIﬂJI-EtOﬂﬁ: 7ﬂhe(cd°an1§ 1@51 1(fras é‘é})arated

10 “Jag%ed V?lﬂ]x ?még %i]eﬂ,ayg'@:\ %1}_%?111 ﬁa)zsog cglgc at’eg .byfotzr}ﬁvaporatmn

e bt 65 8 g -

N@ec%néw %q;')l A% o3 V\DH 24@ to 3icdd 31 ds a yellowitDsdlid{0,027 g). 'H

g (gmigo( 860 %03156@% e H@D fi ?{?gssﬁﬁ)} 727%@ BT, 743 (d, T =

815I-Hz., 1H)7wz$ (asJHew I@MH) 6. 966591311 z@@ . T :i‘ll ﬁnﬁ, 3"%@& %ﬁ{) 3.19

15 GadiD. 288, TH0, 2,75 tm, 18 2.7 (m, 1H) 51 (m IH) 2.38 (m, 1H), 2.23 (m,

 2H), 2009 (w, 1H), 1.82 (m, 3H), 1.6 (m, 2H), 1.39 (m, 2H), 1.65 (d, J = 6.5 Fiz, 3H),
1.19 (m, 1ED). MS (ES): 487 [M+EH].

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) i 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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)
\nfﬁﬁﬂo% mgl_?r:gg eﬁ smama]l © O.f compound 33 & O679CT[%'820]63%035543
tetraki s(tri phonyl phosphi ne) - pfl achum (0. 012 g,
0.01lmmol) and 1, 3-dinethyl barbituric 10 acid (0.2
for 10 i &t by tempa@Mr@t AR delyd/@ 2680 0,6 ol d@ésaiv%&m THF,
as a solid (0.006 g). 'H NWR (400 N ffz, CDCljS&S 04
spEe ogp.ulsedmsgfgr (]@ préparationad cg@pom 31)@3371(1(1@1 tojthe gbp“\@ mixture

Hprild e e s ofd o0 i, g o Bl Y
Thk4}actidn Was (qiicnshed IthHwater, Bihd the fittrBwad Whurdd 3dio atafhied

I‘S 11) 1.95 (m. _| 186(d,,J—91H21|-3
e}gh,‘@pte;ipylth Kt 1Tisoorgegic lm)er was gpatajed, yaskgdgvith-

bﬁ Ww@%ﬁm@ 58451%12% m X ur rgér%?&é’ﬁm&%‘n%nd purified by

ﬂae]nrphmmitcfgraphyli)mbd:h g eﬁ%eZBIu(ddﬂ vs’.hgggr;ﬁleﬁﬂelgﬂg%bf 5- |2§)% MZOH/DCM
dr oxyl am ne hydrochl ori de 4 . nmo an
f‘e% & carFPTRondinglicyng as a v TSSH%KQ g¢Q1£MO—| (o 2 M

sol ution) [

reaction \A'lgltse({b?agg?@ rq]l?g ?gtgté]g&&gg&s b Bi car ona?N3 d
nslg) intisealedimth] ek140aHT fod twid thys. efheywhale attaines whddirectly loaded

gani.c | ayer .wa S bri ne ried

OBl e ted 55 15 aﬂ%%il’i@élﬁém Emﬂl | PR g vicld
39.@%@1%, li (g.004d Pe 19! & vy dried to

yield 52 19@?’;5 asg)gal e(s "' ow sol |]d 1H NMR (400

NI Fl z, DI\/SO) 5 11.2 (s, 63 WD 20041043958

PCTI US2003/ 035543 IM 1Q.5 111), 7.80 (s, IR,

7.41 (d, J= 9.0 H, O‘%“%‘S‘E“ng.o Hz, 1H), 7.23
(s, IH, 3.64 (br, 0 (s, 3M

21 1) 343(m 2M

3.21 (d, J= 10,0 bl 111). 2488 (d 0.0 Hz, IH)),
2.72 (dd, J= 4 m 1H), 2.49
(t, J= 1.75 Hz, .26 (m IH),
1.86 (m 111), 1. B 62 (3= 7.5 He,
5 2H), 1.49 (td, .8, WZRF 1.38 (m

1H), 1.35 (d, J= 6.6 Hz, 3I—I) 1.27° 'Fh 1H . ESI (M)
nilz 464. Exanple 33 F3C ,t33

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 oil (0.25 2). The resuliing
oil was treated with trifloroacetic acid in DCM (0.5 M) to yield 33 as yellow film. 'H
NMR (400 MHz, CDCI3) 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, J= 1.3, J=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),

62




10

15

20

25

s

N COHHOw 10 36 Synthesized in t(he same way
"5@2?%“@(95ﬁpl e 29 with the exception of repl aciPd/US2003/035543
hydr oxyl am ne hydr ochl oride with methoxyam ne
hydrochloride. "H NNM (400 MHz, DMSO 8 11.12 (s,

7. d 7= ;
3169 (m, 2?1; {53 (IMQH)S gg,(,‘fl d? 58%2”_};5,(2%%%%)1@%}%;1}1) 268
@uzﬂp =2.30- 244&(21: 3 1354& (H), 186 i1, A= Iazl H15112)l;|l 703181 (m, 6H),

ﬁ%%ﬂﬁ"ghy%}ﬁdb&?@%&ggg (6 Ao t0 Gy 35 0.8

2.49 (br, IH, 2.39 (m IH, 2.28 (m 211), 1.80
(m 1H, 1.72-1.80 (m 3H), 1.66 (br, 3H), 1.50 (br,
IM 1.40 (br, 1R, 1.36 (Exaxhplﬁﬁ Hz, 3H), 1.26 (m
11-1). ESI (M) nilz 478. 20 Exanple 34 0 _F3 HN HH.
37 The mxture of aldehyde 7 rg er nedi at om Exanpl e
28 (0. 10 g, 0. &ZCcumml), 2-80.AQ- sth ol
hydr ochl ori de (0. 06] . Y and}sodi um 25
met hoxi de (0.078 g, 44 A (02Msolut|on)
was stirred at room terrpleratlhfe 0 Qﬂ The
reaction was treated with saturated o %im bi car bonat e
solution and extracted with %hhyl acetate, the organic
| ayer was washed with brine, “764 WO 2004/ 043958
PCTI US20034 636K DS coinbehd 33DM0FTe! @t 2ehasy wﬁb' &bitb@amiay
fl ash chromat ography _on silica gel eluted w

tatrakds(irhemdppospbme Kploknm 0Pl 2 igg0 Q?mmﬂl)ﬂidl b%vdgmathyj barbituric
IR A Ty o 3330 ovepyieny gaiddd s g sgld (0050 B
mmzoa} MRz, Isa)cxsl) B 8 &4(E) 113) W@Z((@lle)J 7 3. (ZGZI-HZtS 731& #1556

111# 3. 53- gﬁl ng 3H) , d,
%15)56 (4, iﬁ§5 61%121 d-68)s, tIs 3!4’27 (mJ,iEﬁ))a 3. Q9 95, ZHQ,83 3.29.(d,

7 2

o gt 1&1)22% (%F{'z 19%&%{&? D 56&_&[,)2}1‘)“'&3&%( 2%1)( P95 (m,
llﬂ) GDS&(dSQJ@ ] H2H), 1702881 Gh(TH), 3H4p-1 EsS{m,(zmm 11513, J=6.6
HSz?gH) ESI (MH") m/z 526.

Example 32
z O
F3 H N
I: [ 1] l ]
N/
|
ﬁ H 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 sodiﬁm b_ica:rbonaté_ éplution and extracted with
ethyl acetate, the organic layer was washed with brine and dried, concéntrated

red1ssolved i DCM, pale yellow solid came out, rinsed the solid with more DCM,
dried to yleld 0. 04 g 35 as pale yellow solid. 1H NMR (400 MHz, DMSQ) 8 11.2 (s,
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le 35 OK{A F3a-CC W \_ NH 10 HﬁiN 38 .
W%B:ﬁ%‘@?%d in two steps: A mixture of am de SF¢U§B/035543
g, 0.32 nmmol) and (MO 2CHN(Nl e)2 was heated to 120
"Cfor 15 mn. After cooled tor.t., the whole was
m); ecsbys Iwg,orr:sio @scluH)aJw{dJ!r& @b@izecﬂﬂwiﬁ = QS@%Z 1H), 7.23
OH/ DCM m xed with 15 10% N1440H to yield t
(&dﬁ)eéﬁér{h: AED.ab4d ﬁm?cﬂ)né 3845, ély)eﬁl%v(ﬂ,sb‘r e O(H% 1111202 88 (d, /=

180 R TS 3R0HE AR SO, 2 SRR 1248 (=4 75 B,

1HY, 2.6p (B 1H)D2. ZA(ﬁnQIH)}Q(EG(&ﬂ 16D, 172-1 80 fe, 38001 62 g ="7.5Hz,
dlrect Kloade onto a colum eluted with 10 - %

Arded Ha o 11 1t Hz, 28D, NefiOm 18).\iD1(6 »t'rlﬁeﬁzHZ»e?féBl 27
050 1H NAM 6 (DVBO, - 500 Mz
(%1@"‘%%@(1@#%:@7 77 ?)s IM 7.43 Ed, J=28.5 Hz?

11-1), 7.28 (d, J = 8.5 Hz, 111), 3.72 (in, 2M 3.28
(in, 3M 3.12 (in, 1H, 2. 79 (m_1), 2.71 (in, 1H),
2.55 (in, 2H), 2.37 (in, ¥xgmple3®3’ (in 2H), 2.04
(in, 2H, 1.77 (in, 6H, 1.53 (in, 114),.1.33 (i.n,
5H), 1.22 (in, 1 I\/IS(ES)H488[I\/Hr . E '
F3Ga CN H 25 %¢ )
PCT/ t f S2003/ 035543 ‘ ige 8 (0.695 g,

1.50 mmol ) and PQOCL 042 475 pD| ) in anhydrous
pyridine (14 nL) was hedded tb 120 ' €Men a scal ed

vessel for'2 h. The m xturezyas cooled to r.t.

poured into saturated NaHCO3 sol uti on and extract ed

wi th Et CASyniHegizal igdhé saniayey anasEsemeie a9 edth thasivegtion of

Wi t h i he rie 5..anhydr o Na2.S04 i
P tatinefioBgd SR PR RReos Gy prridy, H NMR
(ddoasiiiz | ) > t

e onﬁ’gﬁms R Lot S PE W 83 HRRSY.35 (s 1D,
7.27(d, J=8.3Hz, 11), 3.74 (s, 2H), 3.65 (d, /= 11.4 Hz, 2H), 3.45 (t, /= 11.4 Hz,

2H), 3.31 (s, 3H), 3.23 (d, J= 10.6 Hz, 1H), 2.89 (d, J=8.8 Hz, 1H), 2.72 (dd, J= 4
Hz, J= 13 Hz, 1 H), 2.59 (m, 1H), 2.49 (br, 1H), 2.39 (m, 1H), 2.28 (m, 2H), 1.80 (m,
1H), 1.72-1.80 (m, 3H), 1.66 (br, 3H), 1.50 (br, 1), 1.40 (br, 1H), 1.36 (d, /= 6.6 Hz,
3H), 1.26 (m, 1H). ESI (MH") m/z 478.

Example 34
Th 7
|
HN™ g
N H 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,
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t he correspondl(ng nitrile as a yellow sh sélld (0. 400

WP 20044458 8 (DVBO, 500 NI ffz): 11. 19 (s, 1MPCIATR003/035543

(sIH),743(d J =8.5 Hz, 111), 7.28 (d, J = 8.5
111), 3.87 (m211), 3.50 (m 211), 3. 31 (m

aﬁé& »cgnc%ﬁiirﬁt@l aﬁc'l'lf)%lii?r?dléy fJE%h &%gzag%grﬁa\%h)? ﬁil si gel(e#te% mlth
10 w 1( B;CMMeQH@EH(@iﬁI t@¥beld 31 aadr?eﬂdw solill abﬁ 3. B NIR (400

T i #8001 85 & 1hed (Ns'ﬁﬁ&is d407 =61 Hy, 180, 379
BRS80S oo 0 3

=) 9. Svéikz, hidp Belds (dps 20 5 Azf oH), 1295 fésaﬁ Q'sar(ﬁl 4D, 2.67
he m xture was poured into dilute
é@@t@e%éa 2 ¢ A0 (rpRED 02 9 finc 1H R 86 (maélH) 160 1.80 (m, -

dried wi th anhydrous

%&?i gg%ﬂ%ﬁcen{m{bﬁéyﬁ)r%ot ary evaporation and
purlfled by flash chromat ography on silica gel wth a
gradient elution of 20 - 50% McOHJDCM mi xed with O -
10% NH4OH to yield the cEXPENM3Ring amine as a solid
(0.500 g). The above am ne (O 060 g 0. 133 mmol ) was
reacted with (CFSS(I) 20 [
(0.084 ni, 0.6 ris
mn. 25 The m xturd baS|f|ed
with saturated NaHOOS ~ ed Wt HHEt OAc. The
organi c | ayer was separ atled, Whshed wTN brine, dried
W t h anhydrous Na2SO4, concggtrat ed by rotary
evaporation and purified by flash chromatography on
silica gelSywihepized by taedi sens: e%unxtturewﬁmhd@S(O 180/, 0.32 mmol)

D eSSy B hd lﬁljﬂ( sy gogfpd ta 1 sforwhole

s (BVBG 1028 (Mﬁiz ﬁco%@g&eﬁ vgﬂﬁ:ﬂS 0% Mé@H/]j(bﬂ/l mf’xeﬂ@vﬂh 1-
1%) r{al Nﬁh(%—l to 3&&@@ t}{erﬁorrgmondgaggxg:y(amldﬁ@a&)l ye]lm@ thc( (ﬁ 120 g)..

i ) 2 B2, mcﬁﬁﬁwﬁedz INkES: @Qco]q%% mL, 0.6
mhil): arﬂA@@H((dimJ_J al=9@°(5 {210 Bih.. AVEr doBBhg 152, thidvble Was
dmec%ﬂﬂ ade% ontoLzll column eluted Wlth 10 - 30% MeOH/DCM mixed with 1 — 4%
NI—L_;OH to yield triazole 38 as a whlte solid (0.050 g). 'H NMR & (DMSO, 500 MHz):
11.18 (s, 1H), 7.77 (s, 1H), 7.43 (4, J=8.5Hz, 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, IH), 2.35 (m, 2H), 2.37 (m, 1H),
2.23 (m, 2H), 204(111 2H), 177(m 6H), 153 (m, 1H), 1.33 (m, 5H), 1.22 (m, 1H).
MS (ES): 488 [M+H].

Example 36

39
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0 (}IC~am~1KHH 41 A mxture of estekr)5(
WO 2084/043538) and MeLi (1.0 mL, 1.6 Min 10 et herPCT_LfU§2%°3/°35543
nmmol) in TIE (1.5 nL) was stirred at r.t. for 30 mn.

The m xture was poured into with saturated NaHCO3 and

extract ed eliixkh OO amitRB @r@@(rjgl ¢. Sb%}ﬁﬁé %%POCh (0.42ml, 4.5
separ ated, washed with brine rie anhydr ous

riaaBeanhydrae wnémedl‘bmlr)om rhyzateémw %ﬁ msmlml vessel for 2 h.

BB Dl GG prios g Ry sfiiog ap Sppapted
vkﬁih Et@i@”ﬁe%ré@ﬁ@@ye@@gs Mﬂ%ﬁated% ﬁfbaﬂﬂegla%ig:( ?rénel lﬂi)ad vﬁth7 3

ablydrpid) Nazs ngpo@lgentra[tepeg by ®iBY eymoratign ang pmmﬁ@d]byila)sh

%ﬁaté&@y{% sificargel 1 %#fegﬁeﬂzt?o (5?%%%{ l\iﬁ?ﬁ'ﬂ%%to vield

ﬂ%é%oosl‘?e'éﬁond%llgzmmlé 29D Eémwﬁﬁ dolid |\£9 43 g{ %L1 (&1 N’Mf( é5(I%%{SOE Moo

MHz): (Dl— 19@s;: II-I{}N? 79-I(€HI HDZ 7. 48)(dihe§1521ézl liH) 7 BB €&, Jst 8hstiz, 1H),

T ' of..t et drﬂ-4 ran: 4- (,5+0 v D

St 2P0 i Crotmh )T 6 B D aa e b aie 0.

2(@%{“1}1)'2 ﬁé/(meH)etﬂ%r(m 61@1)@96 {m, #¥i1}, qr'JzS(hi rIIH)ng 68%m, 2H),
n, the reaction was quench

la@{em aﬁ)N—HQid iﬁoﬁ etz éEi),e]d32r\(m,hIH=)t e (ES]’a é46 r[b@ﬂi]e

| ayer was separated, washed wth brine, dried with

anhydrous Na2SO4, concentrated by rotary evaporation

and 67 WO 2004/ 043958 PCTExAmdfp¥e3/7035543 purified by

flash chromat ography on silica gel with a gradient

elution of 50 - 60% EtOAc/ hexanes t I d the

al cohol adduct,@s a_cl ear .ot The obt ai ned

al kenyl al cohol w7 é%@:d Wi th
Nal104 (3.30 g, 1 in MeOH
(15 nmL) and H20 (15 forH4l5 mn. The entire

m xture was directly | oaded onto a columm. El ution
‘with EtOAc yielded the corresponding al dehyde as a
browni sh oil (0.70 g).

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 an_hydroﬁs NazSO,,
concentrated by rotary evaporation and purified by flash chromatography on silica gel
with a gradient elution of 20 - 50% MecOH/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 (CF;80,),0
(0.067 mL, 0.4 mmol), TEA (l0.0S4 mi, 0.6 mmol) in DCM (2 mL) at 0°C for 10 min.
The mixture was poured into gvater, basified with saturated NaHCO; and extracted with
EtOAc. The organic layer was separated, washed with brine, dried with anhydrous
Naz SOy, concentrated by rotary evaporation and purified by flash chromatography on
stiica gel with a gradient elution with 0 - 10% MeOH/EtOAc to yield 40 as a yellowish
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y
The above aldehyde (0.250 g, 1.7 mol) was 'stirred

WP M98 4 (0.309 g, 1 nunol) and NaBH( OA03 PLA/US3H3/035543
g, 4 nmol) in dCHRCHRC (7 nmL) for 1.5 h. The

m xture was poured into saturated NaHCO03 and extracted

yélidokeu T hvIRI@N _
vvltE brl@r%g élgl ed with anﬁ drous’ NaZngfm?:?:t%g tra? é%(dj

8}§H2tdﬁaﬁy3% @er&ﬁtthnlﬁty,cs @nmftﬁmtgﬁmmam) 3.35 (m, 1H), 2.97

h@?”t%% AP TeSlhi £, 56 M Eh3 gadi gt ) Slution o
(el 2o IR DA [ SR A

= 8.5 Hz, 111), 7. 29 (d, J =8.5 H, 1M 5.11
(s 1H) 3.62 (m 5H), i: EHMI 11-1), 3.03 (m o
11-1), 2.76 (m 111), 2.6 PR 2.51 (m IH), 2.42
(m 1B), 1.87 (m IM 1.65 (m 2H), 1. - 1.6 (m
911), 1.39 (d, J 65Hz 3}—I)H NIS(E) 37 [ M+H] .
Exanpl e 40 F3C~ FQ ' 20 i xture of
acid 7 (1 g, 2.15 : thyI ester
(1.06 g, 4.52 muol), '
~bi s(2-oxo- 3- oxazolldlnylfbhosdhlnlc chl oride (1.096 g;
4.30 mmol) and triethylam neg(0.456 g, 4.52 mmol) in
DCM (0. 4 Msol ution) was stirred at roomtenperature -
over ni ght..% Fﬁémf%‘af&s?f@ﬁ ROt 846 @emol) mhd dalabhenl, 1.6 M in

10 eg?%y# acet at e, Egggﬁgg%gqlgéaea??mé?%am ey "E ure veas

15

20

25

ponredentanetitid satmdted@iniﬁé@!&, aad eciraated vith EfO ¢ Dive éﬂgaﬁb layer was

SRR SR Bl ) S ot St o o
e'izﬁ’;ﬁ#éﬁd Dcﬁjwﬂéd%?%kﬁ eatof&ttc}(ggt#h %ﬁéa oéeet LIAGEH by,

aci d he conpl e I‘O ecti1on,

l\ée@HQECMdagmﬂd 4hnd asdtiteasolid (@082 pe er/HMIbE (Dmthoo MHz):
evapor ati on.

1 2t iEDnes et 52899(’%»0152%3% 1857 28 14, rmis. b, (BAL95 (s
149, Rbslhe), sabyhi, ':zt:fgy_% 39 '}t99 (égn e eaek éﬁﬂut#@% 63 (m,

treated W th saturated so |car

IHM B (maldied.4%i(trh 2EDN1.BS ﬁﬂeﬂﬁl d,67t (e 26NghACl.5 hgay SH), 1.38

S P By S i IS Rk T TG0l ot e

with 5%5 MeOH/DCMto yield 43 as a yellow solid (0.16
g). ' HNMR(4001\ Mz, CDC13)58.1 (br, 111), 7-90 (s, 1H),
7.32 (s, 211), 5.24 (t, Jexample@® 1H), 3.80 (m 6H),
3.53-3.66

Fa

42
Synthésized in three st.eps To a solution of tetrahjzdro—4H—pyran-4 -one
(5.00 g, 50 mmol) in THF (80 mL) was added allyhnagnesmm bromide (60 mL, 1 M/
ether, 60 mrnol) After stirring at r.t. for 30 min, the reaction was quenched with

aqueous NH,ClI and extracted with ether. The orgamc layer was separated, washed

with brine, dried with anhydrous Na,SO,, concentrated by fotary evaporation and
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SH . 3.48.0s. 3H), 2.66-2.74 (m 2H\-2.5
W%’ln;ﬂ?“,"@i?%o-z. 10 (m 6H), 1.73 (m 3W 1.45 (g‘,'é?[lszé‘.’%“sm
Hz, 3H), 0.95 (s, IH. ESI (AW Pilz 564. 10 Exanple
4110 LF3 N 10~ NSCM' HHMo I/ 0 44 A

wifipll by Ghslc cirpalatubrAghg onfxaaRleEwiE a(@adier eliioroHaRleno,

was treated wth activated manganese di oxide (0. 15

BOAp/heganerde yiclthsakobabaddutt amqlﬁjr@uéaﬁﬂ@at 15 to

3(’:'[)%'1%) 44 g%f_;)%%ehﬁgﬁ’ %]E%:ﬂﬁ ?fcglitaﬁ? 08) & nﬁg%a%‘éﬁgri@%mh NalO,

.38 541@:&& & B0, (40 mdyin8VIBOHZ15 d. 1S, mBilfbr 15
(g %1 D)a% 58(rdh( 2n|\}1é 3.20 I(-lé(r h?)r)oan %( )1| M i

e@gtlwxm wag dgcilyjoaged onto ag@,lugm Blpgion wit cg@elded the

%@E@‘g ﬁgeﬁﬁd§ a3 %@@m%ﬁgg%r pte 42 ﬁ 415:3( ﬁl SJ _0616
N l[Hae a'ﬂibee afidstkiydeq0.060 gm Viﬁn:ﬂol() Bvad Qifrred wh3Imine 4 (0.309

& étﬂ?fﬁ‘i’@ sz OAI&Jea;X%] 8%32%{4%@% ya@l(zféz%&lﬁ ng.)for 1.5h. The
e R e LA o
|EEWas Sepivata]) msmﬁa@ﬁa bREAA, /dﬁé&i&@@&ﬁiﬂ&&ﬁ)ﬁ@ NazS0,, concentrated by
rotary evaporation and purified by flash chromatography on silica-gel with a gradient
elution of 10 - 40% MeOH/DCM with 0 — 10% NH,OH added to yield 42 as a
brownish solid (0.145 g). "H NMR & (DMSO, 500 MHz): 11.22 (s, 1H), 7.79 (s, 1H),
7.44 (d, T=8.5 Hz, 1H), 7.29 (d, ] = 8.5 Hz, 1H), 5.11 (s, 1H), 3.62 (m, 5H), 3.36 {m,
1H), 3.03 (m, 1H), 2.76 (m, 1H), 2.62 (m, 1H), 2.51 (m, 1H), 2.42 (m, 1H), 1.87 (m,
1H), 1.65 (m, 2H), 1.25 — 1.6 (m, SH), 1.39 (d, = 6.5 Hz, 3H). MS (ES): 437 [M+H].

Example 40

o
H Meoj}\/
O
43
The mixture of acid 7 (1 g, 2.15 mmol), N-Boc-cystine methyl ester
(1.06 g, 4.52 mmol), bis(2-oxo0-3-oxazolidinyl)phosphinic chloride (1.096 g, 4.30
mmol) and triethylamine (0.456 g, 4.52 mmol) in DCM (0.4 M soIﬁtion) was stirred at
room temperature overnight. The reaction was freated with saturated sodium
bicarbonate solution and extracted with ethyl acetate, the organic layer was washed
with brine and dried, concenirated 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 resulﬁilg 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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"Sﬁg 25 M sol utloh) stirred at roomten‘peratl}re for 2 h.
&48%5Bon was treated with saturated sodi uRCT/US2003/035543
bi car bonate solution and extracted with ethyl acetate,
the organic |ayer was washed with brine and dried,
SAPERALH ATRE rextthe REHs
PI ca gel elat edﬁtmgstr%ﬂl%%d?/%%{lﬂlﬁﬁ@ %Ogmipée&?fdﬁ %quﬁ%aﬂthe
%péuhlbw} gmrmghs Tl Boctipn wasHrddldd wxzul@@amm, soﬂ‘ﬁﬁﬂ.&'):alﬁonate

11310%%115:1 e%t/ra%Bag m'_gl e}ln&/lac%tatg,%h% P#ga h}ﬁr Wa§ véafh%q WIt@ bnne and

Bidd, tinceditddd and g&rifidd %
I b 6}6 Jatbd ok gﬁ‘l by f%as]i%h%r%égggr ])6 s op sﬂlca g% g{uted ‘izlsthS/

DM toyield)43 aSMjahh)Wl-st))hﬂ (a%e Ig) 6 N;MR (400 MHZ CDClg) 0 8.1

PR Tl W

(6 8H);3.48 (EJ 3[1?3235@2 749(m Fi}ﬂbblszféér A5 2RH9 1 g;({éégm E73 (m,

fr om Exa 73 nmol ) was tr
3k h48d Tgﬁﬁkﬁ)ﬂéﬁt&}@s 095 (,0ID2ES] (MFE) mtos§4.i n TBF f or
30 min. The reaction was treated with saturated
sodi um bi carbonate solution and extracted with ethyl
10 acetate, the organic | ayRkamBk 4yashed with brine and
dri4 concentrated and purified by flash
chromat ography on silica gelz eluted w
~MQO-I1/DCM to yigkd 46 as yél How sol i
NVR (400 ~Me, 1 (s, IH, 7.79
(dd,, J 20 = 3.3 Hz; #3% (dd, J= 3.3
-1z J= 6.3 Hz, 111), 7§5(SH M’eol) 91 (d, J= 4.4
Hz, -IR), 3.85 (in, 211), 3.75 (q, 11.0 Hz, 21-1),
. 3.41 (in, 1H, 3.46 (t, , J= 9 8 Hp, 11-1), 3.19 (dd,
J=4.7 Hz, J= 7.4 Hz 211), 3.0 (in, 1H), 2.85 (in,
1H, 2.73 (in, IH, 2.61 dﬁ4 J=9.0 Hz, J= 14.9 Hz,
211), 2. 03 garkf) Aol
21-1), 1.60 (i neegﬁm 1 440]5? %a&gf_‘]’ 403@]%’ Vits ‘émz?q)lﬁgameated
quh)achEaEpd mmganﬁst dmagh (025 gexdfphreoB4n ba&ehbzz'eﬂuxLﬂg d¥ernight,

15 tdyisld 44 &S Vellow solid (0.045 g). 'H NMR (400 MEz, CDCl) 8 8.17 (s, 1F), 7.91
(s, 1H), 7.75 (s, 1H), 7.32 (5, 2H), 5.24 (t, J = 8.0 Hz, 1H), 3.93 (s, 3H), 3.84 (m, 2F),
3.58(m, 2H); 3.20 (br, 111), 2.82 (br, TH), 2.65 (m, 2H), 2.43 (m, 1H), 2.34 (m, 21,
1.90-2.10 (m, 5 H), 1.80 (m, 28, 1.57 (br, 4H), 1.45 (d, J = 6.6 Hz, 3H). EST (MH")

6 10%
005 g). 1H

_ m/z 562.
20
Example 42
. = O

E :H
3 N3

N

A
ﬁ H I\‘lj

45

The mixture of amine 4 (0.107 g, 0.35 mmol), [4-(thiazole-2-carbony)-
25  tetrahydro-pyran-4-yl]-acetaldehyde (0.069 g, 0.29 mmol, prepared similarly as
'described previously), and sodinm triacetoxborohydride (0.245 g, 1.15 mmol) in DCE
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0 OB Sﬁ 70 WD 2004/ 043958 PCT/ US&OOS/O 15%

W§t’é‘B“/‘l439§§AH (0.64 g, 16.7 nL) was added to a é 043/035543
solution (70 nmL) containing the ester conmpound from
Exanple 1 (4.0 g, 8.4 mmpol) at room tenperature. The

(805 W B@ﬁhﬂh@%uﬁ%&hﬁﬂ)oﬁi tefoblatite @2 B The Afatisn Weatrédddl with
water (0,6 M was added followed by a | N solution

sginratedcqdpmn éwﬁ{laonats elution mei@?&EﬁdtWJ&ﬁ eyl qpgtaty, thaprganic
I ol rashell ik B O lotiBed bid Sfifeatsad o (0
chrRttutraptyash dlich g&8 elﬂltddwiﬂh S%’MJ&DI—E’DQMM yﬂams as yellow solid
Gohet ﬁM&w%%gg F9 6 dirons T 20y 80, (s3ETAAS (0
iR et B e i ek 2 8 et By 05

HAGH), 04 (&, Jf=0981Hz€lIH§r231£61268 (A 6 :slwrasr(m uon, 28h(m,
tﬁe m Xt ure was oure I nto wat er

L
283 I He tradt i, L 5dh-6%h (rar 3R Indhed, (4= 3?171); 1.0% g, 1H), 0.56

or i vvashed with bri ne drl ed over
_ aﬁag@]} %Si@ g Jconcent rated to give the al dehyde

internediate. ESI (MH) inlz 449. Step 3. Sodium
hydride (0.96, 40 nmol) was addedtoadry DMF (0.2
15 M sol ution contai ni nd“%3MMeAI phosphonoacetate (4
m., 20.0 nmol) at room terrperature After stirring
for 10 mn., om above
(4.51 g, 1 Xture was
stirred at «cess DW was
3 the A g legf due was
taken up in a 10%M CWDCI\)I"squtlon hed with
water, dried with Na2SC3 andggoncentrated. 20 A
portlon of this material was purified by using
pr epar ati \Aesalaffﬂ&{ ICidR foah BxapplOd2 (O03%g, 0.073 mmol) was treated

glcr}gl;(%l? erggr a8|5ent 2)5 %?}H‘%r%éoo N el}/gagt?)gnwas
trggted ”I?Vﬁil sat@u'ézd édjhurﬂ flcliﬁ)c}ﬂéte sbhﬁon@m@ Qxfrgcted] Wltﬂ @tﬂﬁ acetate, the
o@aﬂﬁ leyes Ivaés qrwasBd!@ wit bﬁﬁe {u:ﬂ dt:!bd, m@ndantrzted and/pulsﬁ@i? ¥ flgsh
oyt oy i siipagsst Sty By Dby G el 48 yetlow
S(ﬁlj(:l]"_()@'()](_)% ‘H hﬁ\lml(z@@lvﬁm cﬁf@zf) é’ﬁ%@ (6, d1H)J 7 s@ (#'21}1) 7 79 idd, J
=B Hz,J= 46 Hle),738(dd J=33 HzJ= 63 Hz 1H),735 (s IH) 4.91 (4,
J=4.4 Hz, 1H), 3.85 (m, 2H), 3.75 (g, /= 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, J=9.0 Hz, J=14.9 Hz, 2H), 2.05-2.50 (m, 4H), 1.91 (m, 3H), 1.67
(m, 2HD), 1.60 (m, 2H), 1.44 (44, J=6.7 Hz J=9.4 Hz 3H). ESI(MH") m/z 534.

Example 44

i Q
Fa AN
| -~
N ™4
0% “OEt
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{
NC~~NHHNLD 48 71 WO 2004/ 043958 (‘
VECT82868/ 035543 DI BAL (2.1 eq) was added t oPaTAISY003/035543
TFIF solution (0.2 M containing the ester from
Exanple 44 (1 equiv.) at 0 *C. After stirring for 4 h.
the reacti QR oS A e meth n
varmed to room t enpgggtg%fg‘sgﬁlﬁ@ W% \thE&F] %S&ugon(m

1Y) cemtanmigxﬂe mstdfmommﬂiud ddnpEeafipled (@0, SHemafMBit RbdiE
5 eluting with 0-20%

d |
By %ﬁl&ﬁfﬁi@ﬁ%’m@ﬁ% %tt%ﬂ'r g for oy f(smhew)uzg o 0.6 L)

ﬁgégérl}(%gg}ri tgﬂ%ﬁ(—? ut | on ﬂ((gﬁ\%% %ggln F Ni n% ﬂg?lé@ﬁ g of water

) mmearhamuﬁmgmohcbmeﬁ(tbred exushad Yith @6pipyd 4@bin af( 2
ht

IV, t roomtenperature. After stirring overnig
Frorclating, TR HFaR S GOt igew geb e inghe nexh iop Mebout
Iﬁﬁﬂﬁhﬁdn[}gggf[qm’g%l/g\@§ pufified using 10 preparative
| PLC (C 18 col unn, 10% 90% acetonitril e/ water

gr Zdl ent) JStmi Nliﬂrc{saﬁﬁw dlddhp! Maﬁ%h)_ung iz?zﬂalidl‘? (O,Eég],)glg?, mmol)
g ol i pAafbmen .54 p ) ua s ezt Sy ysidine
@@%ﬁmsﬁg_m% ﬁn}%@ aﬁlﬁlat 2¥m E’e}]@ﬁm ¢ 111?#)115 for2 1, i

3.12-3.19 t,
I(Wurs Mps pszm@;! nqta mfater£60 m add exttadted With dichldOmathads (3ng 100

T]‘%gcgé%\{lggaﬁ#%re %‘v?%ﬁed(w 21f )dn#:{ pgg%é@%wogcenﬁated

td@lveFEB@aldchydeTMerrﬁékhMel‘ESi(l\W)f@/z 449 20 This comoound
was prepar d I n the sane way as described in Exanp

45. (TFA Soqyunyprydrige €0-RHA0 mmob), assidded o a(@ryDMF (0.2

) %@%ﬁ_&fgﬁ%‘%ﬁ et bhgsprbybitsbele (P08 bl oy

tf(mperamﬂcl)Aﬁa‘ iR fo8Q0 (mim Telgideh3dd Qlt&nﬁsala(térﬁoﬁla—b&ize (4.51 g,
10- 3..26 ( éll&t,h299 (t, J.= 14 Hz, 1 H),

1g; 17‘81“91)9}‘135(3?{1 fyd ths mejgturepyas stirregbat rgem fomperatyre gremight.

BiHess M%&ﬂ?@m@@é@ und?:r 9:5%;11(&? aé%]tﬁ% Wﬁ%ﬁ?ﬁh ?@sgélf%gas%gﬂen upina

711) ,
10% MeOH/DCM solution, washed w1th water, dried with Na;SO; and concentrated.

A portion of this material was punﬁed by using preparative HPLC (C18 column, 10%-
90% acetonitrile/water gadient). TH NMR (400 MHz, MeOD) 8 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, /= 16 Hz, 1H),
4.22 (q, J=THz, 2H), 3.89 (d, /= 10 Hz, 1H), 3.77-3.81 (m, 3H), 3.67 (d, /= 15 Hz,
1H), 3.57 (t, /= 10 Hz, 3H), 3.01-3.18 (m, 4H), 2. 78-2.91 (m, 4H), 2.52 (m, 1H), 2.20
(d,/=12Hz, lH) 200(q11 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

Fa H
I N
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WO 2004/ O439§8"PCTf US2003/ 03. 5543 Exan‘pﬁ e) 47 F3 N
WONOR4439580 NH2 Jy H 0 5 50 This conpound o TUS20031035543

prepared in the sane way as described in Exanple 45.

(TFA salt). "11 NWVR (400 N]Hz, MeOD) 8 7.79 (s, |H),

5 426( Ic—ilz ITIEI)&U{? .1 éd“jl%u{ag aﬂ%&ﬂto(addryjl\]‘-}ﬂsidgﬁt?_?zﬂ 2 ﬁ)%@ntﬁﬂmlg the
exten; frgn Branpledt @, @oiv)hat 07CL 1A ferstirdngfoa 3 I ljhe xzagt;onsmo

q‘%%n"ﬂ?liatl%ﬁ W"% gﬂ‘amé?s 5 93@ th]f?éfoﬂﬁgmpf_ﬂ{itllye Iﬁeéﬂﬂﬂ%was
céﬂ@en@ﬂte& imdel- T&ﬂlce&%l%gs%gh 1{11}; ( Aﬂlﬁ]ﬁ%g;ﬁ%ﬂ%e WZS%}'ﬁjﬁe@]t)]n)ﬂhca

emtmg:sum—o-zoem izthanbl/ifshlokbmafhatie gradientiBSI VE m 478. H
15 51 Thi ound S d in the same way as
descri bengﬁi‘“g t%xm%ﬂsd%ygl%a?f 1EHY-) WaW%‘“@ﬂ 12200

Y,
m%%g&n%tﬂﬁ%c%utﬁg (© Est §ontﬂ%% algehyge ﬁﬂgrmla‘il_ﬁ)%e E%m é%me (

equivd) anﬂzpyrrolitm 2 @qlh:iz ) al fdbm te&l;@ﬁat(m’b Afllsr stifinganvetaifiht ihe
3. OO. m 311)

ngpg §d7M310321§ 2,. m%lﬁ .
W35 g USIg eV aRgalons gn Bg regidug Jig pujifiad using
pl(%pérﬁu&éimie (taés ldalmﬂIB)l 0%19@*/% a&et%&nﬁlmwﬁé#)gradkeﬁf Uy sﬁﬁm (400
MERMatID,) S5458 (szm@qayemﬁammpﬁmmsmmm 93 (d,J
= '?%‘?f??'lﬁ),“s%f 8&,'\}= b 216 Hz, 1H), 3.89 (m, 3H), 3.80 (m, 2H), 3.56-3.69
(m, 5H), 3.12-3.19 (m, 4 H), 3.01 (t, J = 14 Hz, 1H), 2.75-2.92 (m, 3H), 2.52 (dd, /=
12, J= 14Hz, 1H), 2.10-2.22 (m, 3H), 2.04 (m, 2H), 1.95 (m, 2H), 1.64-1.84 (m, 7E),
1.49 (d, J="7 Hz, 3H); BSI (MH") m/z 530.

Example 46
~ id
F3 o N .
| ~
F h
N
Cr
&l}
49

This compound was prepared in the same way as described in Example
45. (TFA salt). "H NMR (400 MHz, MeOD,) 5 7.79 (s, 1H), 7.40 (d, J= 8 Hz, 1H),
7.29 (d, /=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), 3.40-3.60 (m, 6H), 3.10-3.26 (m, 2H), '2.99 (t, /=14 Hz, 1H),
2.75-2.91 (m, 3H), 2.50 (dd, /=12, /=14 1H), 2.17 (4, J= 12 Hz, 1H), 1.96 (m, 2H),
1.62-1.82 (m, 7H). 1.48 (4, J= 7 Hz, 3H). ESI (MH") m/z 594.
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10
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20

HHNCOCF3 H 52(1-'- Thi s conmpound was prepar eci--i n the
waneo443°58s described in Exanple 5 45. (TFA sa&drus20ddo3ss43
NVR (400 MHz, MeOD,) 8 7.78 (s, IM 7.40 (d, J= 8 Hz,

IH), 7.29 (d, J= 8 1-1z, 111), 5.91 (d, J= 16 Hz, |IH),

5.69 (td, J=7 Hz, J= 16 Hz, IH), 4.03 (q, J= 9 Hz,

2H), 3.84-3.91 (m 3H), 3.78 (m 211), 3.58-3.70 (m

311), 3.10-3.21 (m 2B), EZafipré 7 J= 14 Hz, 1H),

2.77-2.91 (m 3H), 2.53 (dd, J= 12, J= 14Hz, | H),

2.19 (d, J= 12 Hz, IH, 1.;7%-1. 97 3P1), 1.57-1.78
(in, 6H). 1.48Hd = 7 Hz: ) 10J(Mf) inlz

558. Exanple 50 L OH 53 15 A

‘ T10-N'M
sanpl e of the al deRye @:--o t)ained in Step 1
in Exanple 44 was trea'g ed ngt hyl 'nga#%,mgggent (2.5
equiv.) in dry TBIF (0.2 M at room ﬁ'le erature.
After stirring overnight the solvent was©r enobved using
evaporation, -and the remaining residue was purified
usi ng preparative BPLC (C IS colum, 10% 90% '

acetonitrile/water gradient) 50(TFA salt). 'H NVR (400

15, PRy ke i L i

T TER ol R GO MORY 5700 6 BT 9ol 4 R 1D

7%307(1’(, Dh—"Z&Bi)_z, 11P4IB S597-@8, H9 1(57|Hz, g]li—),;j.ﬁﬁ &d%ﬂ-—hf?ﬂéﬁ, é}.(;nﬁ Ijlgl) 1H), 3.93

63 50330, Pipfo S0 0 B i 14 oo S
3 3 1 — . =

38354 (&0 L0112, J%/M}z:ﬁlgf)%,ﬁ g(%lm) . 15_5[% gz zm%ﬁ.gﬁi% ZH) 1.64-

Hz. "'31%&)1 1.30 (d,
178 G, 260440433585, BB, 1. 9820 037 DEESIR). HSI4MH 9 n54 548
N LAO 1!5~ | |

Example 48

I H Q

F SN
AONOSH
N TH OH
L
51
This compound was prepared in the same way as described in Example
45, (TFA salt). "H NMR (400 MHz, MeOD,) 6 7.78 (s, 1H), 7.40 (d, J= 8 Hz, 1H), -
7.29 (d, /=8 Hz, 1H), 5.87 (4, J= 16 Hz, 1H), 5.69 (td, /=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 (ad, 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.

13




)aNl HH t()it 54 obt ai ned fromtreatrrenf Jf al dehyde
WDROeYHBHBate from Step | in 5 Exanpl e 44 wit h BGIF/US2003/035543

i sopropyl Grinard. (TFA salt). 1H NVMR (400 N Hz, MQD)

6 7.79 (s, IH, 7.40 (d, J= 8 Hz, IFlI), 7.29 (d, J= 8

Hz, 111), 5.43-5.60 (m aﬁm g (m 211), 3.77 (m

211), 3.59-3.69 (m 3H), 321(m 21-1), 3.01 (t,

J= 14 Hz, IH), 2.80- 2.92 Qm 3H), 2. d, J= 12,

I~ 14 Hz, 11-1) ¢ 2,20 (d, ¥ 12 H,

10H), 1.49 (d, J= , -9

(d, J= 6 Hz, 311). I& 19. Exanple 52

F3 NN kNl HH P 0 H55 1 t ai rom treat nent

of al dehyde internediate from Step 1 {ﬂln CExanpl e 44

with a t-butyl Ginard. (TFA salt). 1H NVR (400 MHz,

l\/teCD)6779 (s, IM 7.40 %21, J=8 Hz, IH), 7.29 (d,

J= 8 Hz, 5.65 (dd, J= 7, J= 16 Hz, IM_ 5,51 (d,

J— 16 Hz, T@@fpmpe weprepereyl in fiesgmeyaypsydescsibsd i Egample

Loy, Skl Ao Wby 18b) 298 (Lign TTadh, e 8y,

- 7204 = 34{2:1,2}1515 91L{d) J~11£Hzﬂf9})5(691(t(§|ﬂ)%7ﬂ262'16}72 (1em), 4.03
611)

G NRS W 2D, 55429 b Bp a ecrn 586, PORBIRATD SFOSE09.21 (m

2R 6,55 5P .0, BB L YR LA o215
(dsd Ful2 Ha, 1), 1 7R-10072(n)3 )0 hiSd M hanesHel 48r(ﬂ,ef=ﬁﬁ&lza8ﬂ). ESI
(Ml[IQ)m rg.ple 44 (0.54 g, 1.0 mmol)

>~%6 Hz, 3M O.94

Example 50
Tl
Fa NN
L ~
N
H H OH
53

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 colummn, 10%-90%
acetonitrile/water gradient). (TFA salt). 'H NMR (400 MHz, MeOD,) & 7.79 (s, 1H),
7.40 (d, J=8 Hz, 1H), 7.29 (d, J=8 Hz, 1H), 5.62 (ddd, /=2, I =6 ,J =16 Hz, 1H),
5.51 (d, /= 16 Hz, 1H), 4.33 (qn, J=06Hz, 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=12,7=14 Hz, 1H), 2.20 (d, J= 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). EST (MH") m/z 491.
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and heated at <r_efl ux for 3 h. After cool igqg to room
werperusiiBe, the solution was titrated with arETNS2@I3/035543
solution to neutral pH and concentrated to dryness
using reduced pressure. This material was used i'n the
next step w thout purificgion. Igil Q@A) nmlz. 49 1.
10 General synthesis for mg m de formation. .
HBTU (3 equiv.) was added to a dichl oréhane
solution (0.2 M ont ai ni ng, : ttﬂlethylarnln (3
equiv.), acid i hte at-g apOve((tequi v.), and
the respective am ne  tenperature.
After stirring overnight as renoved usi ng
evaporation, and the remaining resytduenvas purified
usi ng preparative BPLC (C 18 colum/ 10% 90% 15
acetonitrile/water gradient). R— Et (TFA Salt). "H
NVR (400 Nfflz, MeOD) 8 7.79 Ik, 7.40 (d, J= 8

Uz 1) i iy ot by ﬂhg%ydggﬂf?%n ste Fgmgleb Fip.
5 Bxanledd 2h alﬁscﬁﬂes%/_l TBirand. GII'EA séigls’Hm @gul Miiz, 1\)1@0]3,) 8
7}&59 fiz,(lﬁiﬂﬁfﬂdﬁzo? s, l@xglz? (A =Bz, 119430, 6@(@&,@@ 3.88 (m,

337-72(91- SH0.5.4418 g§£(9u g{%%o 6@@4”(%2%1;533@ by 274143y, 2.50-

mgn, 3H); 2192Hd Q) M- )72,,J=€m HzLi|1H5,72 205(d, TEA 25k t1H) 1. sts (m,
1%’?—'}3 135%, f(ﬁ%% 97 éw %H@él@go 9&1&&@ 358 BSI (MH")

10  #%820(d, J= 16 Hz, 11-1), 4.06 76 WD 2004/ 043958
PCT[ US2003/ 035543 (qu, J= 7 Hz, 1M 3.84 (d, J= 10
Hz, 11-1), 3.70 (m- 2M 3.56-3.69 (m 3M 3.10-3.19

(m 2M 3.02 (t, J= 14 H 80-2.93 (m 3H), 2.52
(dd, J= 12, J= 14 Hz, 11153““121“%; J= 12 Hz, 111),
1.62-1.99 (m 9H), 1.50 (d, J~ 7 Hz 3l 19 (d, J-

7 Hz, 6H). ESI (MT) ink 532K5. 5
3 - N
‘M*@rm

N
H H

55 . .
15 . Obtained from treatment of aldehyde intermediate from Step 1 in
Example 44 with a t-butyl Grinard. (TFA salt). '"H NMR (400 MHz, MeOD,) & 7.79
(s, 1H), 7.40 (d, J= 8 Hz, 1H), 7.29 (d, J= 8 Hz, 1H), 5.65 (dd, J=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, /=14 Hz, 1H), 2.80-2.93 (m, 3H), 2.53 (dd, /= 12, J= 14 Hz, 1H), 2.19
20 (d,J=12Hz, 1H), 1.80-1.90 (m, 3H), 1.62-1.77 (m. 6H), 1.50 (d, /=7 Hz, 3H), 0.96
(s, 9 H). EST(MH") m/% 533.
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Exanpl e 55 H 0k )FS C~NP NHHONH (]LL)SSCgréus(za03/035543

WO2004043938NNM ( 400 MHz, MeOD) 8 7.76 (a, 1H), 2

J=8 10 Hz, IH), 7.24 (d, J= 8 Hz, IM 6.70 (d, J= 16
Hz, IFl), 6.07 (d, J= 16 Hz, IR, 3.76 (m 211), 3.58

t, J= 9 Hz, 213 3. 40 3.31 (m | M 3.02
Ed, J= 10 Hz, ) 2. 75@&‘3@?% S_ 16 Hz, IFl),
2. 40 (m 3H) '

2.64 (qgn, J-7Hz I H), 4 (t, J= 10
Hz, 111), 1.691 .

21-1), 1.43 (d P~ TN H) Y T 1M ESI

(MH) 7nl z 588. 15

HHUOO 59 Tosyl mEthyl i Sogy 22 ng, 0. 1 mol)
was added to a nethanol 20 sol utP6n mS At}  cont ai ni ng
pot assi um carbonate (19 ng, 1.2 mmol) and al dehyde

internmediate from Step 2 of &kanple 44 (50 ny, 0. 1
nmol ). The solution was heated at _reflux for

24
After coolithigm }Dﬁ’émﬁlﬂ@ M:mgmbé mypel) Pag added tp g THE/ water

‘%E@?no{}ai g |fM§ mlég}s I"en k‘“@ﬁelﬁ%ﬁ?ﬁ IR Opi&! )0 mmol)

alﬁi hé%ute'ﬁ?at &ﬁlux]ﬂ;ﬂ h. M& o@ShngM rodm3empetatude; tige $dﬂutidﬂ—i)1as
1(s 111%‘1 25 3. s
u‘qzteﬂmth@u\ﬁ Nﬁ@bsoalamnﬁ nfztrﬂzp g gone d(fP d%iﬂﬁﬁ‘ﬁ fmg

g A Ry P

(METBmEi491. AM 1.77-1.88 (in, 3H), 1.55- 1 67 (|n
General synthesis for analogs amide formation. . HBTU (3 equiv.) was

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 evaporatien, 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 (4,
J=8 Hz, 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, J= 14 Hz, 1H), 2.20 (d, /= 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 (MHE) m/z
518.5.

Example 54
2 g
N CH
O N 3
57

(TFA salf). "H NMR (400 MHz, MeOD,) 8 7.79 (s, 1 H), 7.40 (d, /=8
Hz, 1H), 7.29 (d, /= 8 Hz, 1H), 6.63 (d, J = 16 Hz, 1H), 6.02 (d, /= 16 Hz, 1H), 4.06
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oH), 1.44 (d, (J= 7 Hz, 3H). ESI Q&r) miz 488. Exanple
WO 20[EA4BPS8C~- H 5 60 To a mixture of acid 12 Hod/d$2003/035543
g, 0.32 mmol), DW(2 drops) and DCM (4 nlL) was added
(COCI)Z(lOrTL 2 Min DCM 7.2 nmol). V\henthegas

h
(8, TasPrzCBEe 3be A7 STtk R0 R0 BuchR, scs o tafiay 3.10-3.10
B@J\M(M 3f2)(t, aﬁrelM/EbslHEHL& 802, 92 IM ﬂ'ﬁﬁ,z mdm£)1z fh% Hz, 1H),

ure for | . oured 1nt
éﬂ? ﬁé' ngél%%s?t igbz %KmEP@cl 50TWeJ m’@ﬁﬁﬁﬂ] éﬂ@r(d;nés?Hz,
Hg washad swi th brine, dried -with anhydrous
Na coricent r at ed by rotary evaporation and
purified by flash chromat ography on silica gel eluted
with a gradient ehition of 20 - 40% MeOH DCM m xed
with 0 - 7% NHAOH to yi el #¥80Wde53 yel | owi sh 15 solid
(0.095 g). M5 (ES): 476 [MtH . Exanpl e 38 14 F3

ffyNlI-1 HO 61 20 A m xtdrg of acid[1290.926 g, 2
mol ), gl yci nafiste 49 Q A4Z A AN , EDC. HOl
(0.960 g, 5 nmmol), B ' 5 phol), NW (2.0

nm., 18 muvol), DCM¥I0 amo-D 10 m_ s stirred
at’r t. for 3 h. The miStureHwas o 0
saturated NaHCO3 and extracted with H The organic
| ayer was separated, -washed with brine, gri»ed with
anhydr ous Na2S04, concentrat &8 by rotary 78 WO

58?.“4 Ced DA SRR 00D MBe, SRS %ng?g,:u%mw :
(9% 1

Tt o 80 00 @SRRI g, 7

(mH—HM? B @%@%@@Dm&p (s, 2H);3.3D(0s] H)R).02 Yd 89= m Hz) 1H),

(d§7f|z 3 wf Zl% 151(1)3'; é'all({lg}; .1'7—53-?{ ﬂl}, f_ﬁto (. 3.7 204 (1,7 =

lﬂ)I-]Iz), 1H5, 136%? 961, 351)), 1m 83 88, 611?1,1 @Fd)n 2%1) f‘4§£ﬁ Ju%hz 3H), 1.34

(13? :mssg 12 (m 1H), 2 03 (m_2M 1.89 (m
'H 180 (m IH). o

Example 56

N
IIEII H I-\,\Lc.

Tosylmethyl isocyanide (22 mg, 0.1 mmol) was added to a methanol
solation (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

atreflux for 24 h. After cooling, the product was purified using preparative HPLC
(C18 column, 10%-90% acetonitrile/water gradient): '"H NMR (400 MHz, MeOD,) 5
8.23 (s, 1H), 7.75 (s, 1H), 7.39 (d, /=8 Hz, 1H), 7.25 (d, /=8 Hz, 1H), 7.11 (s, 1H),
3.81 (d, /=12 Hz, 3H), 3.59 (d, /=12 Hz, 1H), 3.45 (t, /=11 Hz, 2H), 2.72-3.06 (m,
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1.71 (m 21-1)A. 63 (m 1M, 1.42 (m 514))1.38 (d, J
WO.B04443958H) , 1.27 (m IM M5 (ES): 519 [ M+H] .POKUS2003/035543

Example 59 H F3 HNL HoNc, N H a$:10 62 The

correspondi ng am ne conpound was prepared follow ng

Dyecedyn gnf E 1 QA
ol R8T P LT A 1UEE By £PL B3, RSB 1.8 87 (o
zm,ur.:amwrf@pyﬂammrmwﬂfb)mmasnet hyl ester with |
-allyl- 1 -cyclohexyl carboxylic acid nethyl ester. A
m xture of this amne (0.235 g, 0.54 mol ), EtSOQ2C
(0.139 g, 1.08 nmol), THA a‘n?ple%gg g, 1.08 mol) in
DCM (5 mL) was stirred at or 45 min. The
m xture was poured into satyrated Na ind extracted
with Et OAc. Thego gani c 20 Iayler was s ated, washed

W R

with brine, dri 3 ;
by rotary evaporat an ' H,ash
| ent clution
1% N1440H to yield 62

chr omat ogr aphy on si
of 20 % MeOH DCM m xed wi

as a solid (0.037 g). "HNW 5 (DVMBO, 500 MHz): 11.20

(s, IM 7.79 (s, 11-1), 7.44 (d, J = 8.5 Hz, IH),

7.29 (d, J =8.5 Hz, IM 7.1% (s, 111), 3.33 (m 2H),
3.00 (m 3H, 2.74 (m 1H, 2.63 25 (m 111), 2.37 -

2.55 (m 7Zblg,mikh@s of agidA21P.150 g8N32 mmcﬂ),]])hﬂ‘l(zmoﬁsbmndDCM

(4-&34) Zg’fﬁjlgdf‘%ln;agg(%Z ¢l ‘]01 mig %ﬂq&s&g}%"l m%ﬁl ( en %‘E @as release

céa%d"khe nn&%%%&ﬁﬁe@%@%@g&%% biide §§§hd oAt $Blid was

A m xture of am ne

a(idﬁ:ﬂeD@Mc(ﬁ ale) dndohvﬁe%r(ﬁ e, QQM(HEH oengrol)0 . The3nixhoe )Vas stirred

02 0..0 042
by 210 S apl ety e mIe, 18p el iyt s
se-f)ﬁﬁtéﬂ' Whé‘z]{eﬁ WS bidfslderRd MiftanhodrdiaiNach N blbabnaidd by rotary
evaporatlon and purified by flash chromatography on silica gel eluted with a gradient

elution of 20 - 40% MeOH/DCM mixed with 0 — 7% NH,OH to yield 60 as a yellowish

h a gra

.~ solid (0.095 g). MS (ES): 476 [M+H].

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 NaHCO; and extracted with EtQAc. The organic layer was

separated, washed with brine, dried with anhydrous Na,SQ4, concentrated by rotary
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extracted with Et OAc. The organi c | ayer was separ at ed,
WashED40438h brine, dried with anhydrous Na2SOPCT/US2003/035543
concentrated by rotary evaporation and purified by

flash 10 chromat ography on silica gel with a gradient

o s IS AT ol S e

o34 40% M@@Hgo@M inixkd Byith B- s% 1@13140% ,yle?d 39 ak 8 brdelsh solid
(ZP éi’ é) H%‘MR gﬂi@Q ﬁ'@%@ﬂﬁ) bL. 59 (% rHrI),17r|$9 (tz;f 71, 5(H) Hy, 1H), 7.78
G 8D 20, Bed i 1 A st amind) ¢ Ty, 61 eam),

6% (15,14H), 3.30. @n;-2H), 5.24 {a, (M), 380
jg% Slg_}i‘lzgﬁilzgm 58%) [EE)HF gﬂ 133@74%?‘?%2%% 1H)’
0 63 272 e, 110 B10Rsr, BFD, 1.5 mELH 1 80 15D,

7 -
1(@}@;9 o}go 1t%§t2& %‘II o’pyr n)‘?l8 (ghrﬁgfyﬁ{?’c%maéiza (m, 1H). MS
(EE)(MG [y[+19). 224 mml) EDC. HOJ (0.107 g, 0.56 mmmol),
HOBt (0.076 g, 0.56 mmmol), NNT (0.275 nmL, 2.5 nmmol),
DCM (1.5 nm.) and DW (1.5 nlL) vva's stirred at r.t.
overni ght. The m xture E&éﬁi into saturated
NaHC03 and extracted with C.” The organic |ayer was
80 WO 2004/ 043958 PCT[tJS2003/035543 epar at ed,

washed with bripg, dri ed Wit IH anhydr o 2504,
concentrated by TOg = purified by
flash chromat ogr aph Uhga™~gr adi ent

elution of 10 - 209 iC h(]) 3% NH40H
to-yield64asav\/nite-solld (0.023 g). "H NWR 8-
(DMSO, 500 MHz): 11.25 (s, 111), 7.79 (s, 11-1), 7.45
(d, J =& 5 Hz, IH), 7.29 (d, J =8.51-1z, 1H, 3.13
(m 5H), 2.78 (m 2H), 2.64 &m 111), 2.55 (m |H),
2.43 (m 2H), 2.08 (m 1011), 1.2 - 1.55 (m 16H). M
(ES): 594 pRicprespopdingsrinegongguniiwas prepartd folloding the same
e se uence.as, used fo
D i A R L, Wi B B P A0 O SpRRytRg T
tefiBivBIDpP H80 caﬁb)yhddméﬁle(lﬁd estdaﬂ)mﬂ? 1-68y1-$-cydivhexyl carboxylic acid

methyl ester.

A mixture of this amine (0.235 g, 0.54 mmol), EtSO,CI1 (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;SO4, 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
). 'HNMR & (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 (mn, 1H), 1.84 (m, 6H), 1.72 (m, 1H), 1.55 (m, 2H),
1.40 (m, 6H), 1.39 (d, T= 6.5 Hz, 3H), 1.25 (t, = 7.2 Hz, 3 H). MS (ES): 526 [M+H].
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7.44 (d, 3 = 8\ mz, 11, 7.20 (d 1 = 8 9k,

WO We44e9581H), 3.30 (m 21-1),2.97 (m 111), 2P(713U§WP3/035543
IH, 2.61 (m 1H, 2.39 (m 3M 2.02 (m 311),1.80 (m
AH), 1.59 (m 15 4H), 1 A5 (m 3H), 1.38 (d, J 6.5 Hz,
311), 1.32 (m 1H). NIS (ES): 449 [MtH . Exanple 63

F3 OONHCFb H 66 20 To a m xture, of acid 65 (0.070

g, 0. 15 mmol ), DW (1 dr opyaapR d0CM (2 nL) was added
(coal)2 (0.5 m, 2 Min DCM | nmmol). Wen the gas

rel ease ceased, the mxtu:ri_lwas pl agéd™~under hi gh

vacuum t o obt af . as added DCM
V
RITI]

(2 m), MeNH2(2 . The m xture
was stirred at ' dio(}'aturated
NaHC03 and extracted wiyh EtDAc. The @r&anic 25 |ayer
was separated, washed with brine, dried wi th anhydrous
Na2SO4, concentrated by 81 L) WD 2004/ 043958

PCTI US2003/ 035543 rotary evaporation and purified by
flash chromat ogr aphy on siliéd gel eluted with a

L0 L1401 7% PO i idermicdign Femgstompiq 50 Dhdoes 0.1
HM&SCI@% fépéb Mlﬂgb 151;ﬂm%§ TRA (bjoh)sz 595{5&01) i'nH?)CM (1

111),
ni)svaaﬁhnrmﬁt . 2 fc7r615(mm mmmre v@as poired mmlsaﬁlraﬁecﬁﬂ' aH6:03 and

el B T By O et O 885 v

agh &JHH S o‘}ibeqn by JN
At N i Al o

Chrﬁmayogrm Ofrﬁlh‘éﬂﬁﬂcl mih-psrpdieniaahation ¢R01% rmxed with

%% to y’ﬁlié &%SO%E (&QQQ gm%: I)JM%@%%%&]&&W 20

(sf 2 HM 1948, 1SH)I 7179Gs, 'H)f7 M@\J%@qu 1H),Fnes [, >5t=ug sma?fﬂ),
oure i nto saturated éan extracted Wlt

43& dmy Yy B2k (. 2y 197 Wes 1HpaT atmedl Hywddd, WEhh2. 68 (me2H)

237685 18D BoS BRAHER 1aahBE S 178 0R B s BgP A g2 - 15

(Iﬁ,l 6}1);& 38a(d, J = 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 mmol),
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 mixiure

was poured into saturated NaHCO; and exiracted with EtOAc. The organic layer was
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with a gradient elution of 10 - 20% MeOHIDCM i xed

Wi 20041043958% N1140H to yield 67 as a white sol igd1(052003/035543
100 g). NIS (ES): 520 [MtH]. 20 Exanple 65 F3 -~4

OD2H H 68 Synt hesi zed according to the sane sequence

as s, used for. the synthesi f compound 12 (Exanple
?P?Ivé’%iq’ Rpgsiod ‘{"ﬂk/é’é?ea gogd W@)@X&OQ&N@,% spncentraisd by pgary

thﬁapofa%na%d gén{(i?% bf %ﬁh&*gmg%m?ﬂa#h% })% 51?\5\%%%18%111} é Etjﬁé%gé elution
30 BP0 D¢ QEBBABL miel with 75 3CaINELOH 13.y6eld 6Mas dMhite solid

@8 "\ Oss S a6 168, 73 1 1 L 43, T=85

; : t i j t h

Be 100729 L8 02 [ 35%8) 385 AR IS U (.
NIR2 (48000, 2kD), 2.0080D) 058), 1.2781.68 (m} 168). MS ?BSX 894 Iv-+-81] 0

Hz, 111), 7.27 (d, J= 8.0 Hz, 1H), 3.75 (m 1H), 3.40
(m IM 3.14 (m 2M 3.00 (m 10 211), 2.60(m 1H),

2.40 - 2.50 (m 4H), 1. 5051[3@?9?% 41-1) 1.44 (d, J=

6.4 Hz, 311), 1.22 (s, 6 nilz 423. Exanple

67 9H3 F3 N -'~ZH3 0 NH2 §3~i_iaN ~1~ 15 70
Conpound 69 fronFE3angy g N%\.%rnmjl) in5
mL. DCM was treat ed d ridexies 1 n, 24.3
mol ) and two drops © 30

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, = 8.5 Hz, 1H), 7.29 (d, ] = 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,
4H), 1.45 (m, 3H), 1.38 (d, J = 6.5 Hz, 3H), 1.32 (m, 1H). MS (ES): 449 [M-+H].

Example 63

- 66
To a mixture of acid 65 (0.070 g, 0.15 mmol), DMF (1 drop) and DCM
(2 mL) was added (COCI); (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 NaHCOj; and extracted with EtOAc. The organic
layer was separated, washed with brine, dried with anhydrous Na,S0y, concentrated by
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mn., the reac{tir)on was brought to dryness@}der | ow
worpmesesess DCM (15 nl) was added and the fl askPGRESIH0F/035543

into an ice bath. Miuch excess anmonia in dry DCM was

20 added sl ovvly to react with the previously forned

SRR Ao &1 sy bR Rty oo ol & ehidfjvien o
gﬂlﬂ)fbnt BRti8HUES U30%| MYEH/MEM At ddagiied 9, !N}Q@H fo?syﬁal@ 66asa

. The organlc | ayers were conbined, dried
wihitn selnd (@) NMR@&(DM&ObWGRﬁhﬂ kirﬁ]o(rsatﬂhﬁa?ﬁ‘()% b, 7.59

(5 150 Tl 5 P g T ARG T P Beatihe /6450 158, 4hg o, 1D,
5 2%?(&@4@)1&’%@{)@41&5‘22}{723@&& 1}1%—281?“1%1) 1H (nYeﬁg 133 -

1(581(1@&9)1-1)2%(@@ 16‘1515322 ﬂi)l@/IS (E)S%ZB\HHM 1. 45 2.00
(m 4H 1.41 (d,, J~ 6.4 Hz, 3H), 1.21 (s, 6H). ESI
(AdHt) nilz 422. 83 WD 2004/ 043958 PCT[ US2003/ 035543
Example 68 H F G F3C'(: ‘Exam le@4EDC, HOBT, NWM NI
--A(02H NH N b Et hyl ami ne, Eﬁ\/F HHH 69 71 The

m xture of the ac:ld 69 (Exzyrple 66) ng, 0. 118
mml ), EDC 5 F#8_rg, 0. 354.:0m0] )~ 4 (16 nmg, 0.118
mrol ), NNW (0. 03 y d_excess

et hyl am ne (-10 eguv c S rred at

roomtenperature ove |ghtH The sol vent was renoved
wi der vacuum and | m, DV and 0.2 nL water were
added. The solution was injected directly to BPLC
(reverse phase) to render 30 ng (0.066 nmmol ) of 71 as
10 yellow film "H NNM (400 Nl 7 CD30D) 5 7.77 (s, I H),

10 7.] 7 (%mé of sdf o510 300 87038 wflon, lefgﬁin%gl%ﬂztﬁmpam

(G120, (0 o mﬂ‘lbl)) EDZ, H&[ (0.19714)0.6@mifol), EOBQ0(i89 g, 856)mmol),
1. 50- g E J= 6.4 Hz 3@3122(8 611),
NMB €. %i ng 3711@095113 M (3 mIgapd WME G ml)aes stirsdpl %t geernight.

T]Eélg@{tﬁ‘e V%s! pou%d?toos%ﬁ!lrgt@g Nam aldEAE with Etb AT Hhel

15  organic layer was separated, washed with brine, dried with anhydrous NazSQOy,

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
67 as a white solid (0.100 g). MS (ES): 520 [M+H].

20 _ 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),
25  7.78 (s, 1H), 7.44 (d, J=8.5Hz, 1H), 7.29 (d, T = 8.5 Hz, 1H), 3.31 (m, 2H), 2.99 (m,
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C-a" ~1~ H HUH.DMF HH 0 4~~OH 15 T0918(766 T0919231

WO 200404898 pound 72 was prepared fol | owi ng sanme PCI/US2003/035543
procedures as described for Exanple 67. 1H NUR (400

MHz, CD30D) 5 7.79 (a, IM 7.39 (d, J= 8.4 Hz, 1H),

(5% 18 n D63 e 183257 6 BEbO 573 85 Guelny, 395 - P56 o, )

M9 ®S): B2VAHER, 2H), 2.65 - 3.00 (in, 6H, 2.50 (m
1H), 2.15 (m 3H), 1.60 -1.90 (in, 3H 1.45 (d, J=
6.4 Hz, 311). ESI W nilz 443. Exanple 70 Lq F F3

8 PCT/ US2003/ 035543

- EDC, HOBT, NWM 3 N CO2H N;d(a%nglﬁégy\l -3M H H DW

\--\NbMHH 69 73 84 WO

The same procedure was followegd as for gonpound 71
(Exanpl e 68). ~HFMMR 4400 MHA S CR 7.78 (s, | M
7.39 (d, J= 8.4 Hz, mma J\Lin)siim, 111),
3.90 (m 111), 3.70 (42 m @F) ©OH. 30 (in,

31-1),2.95 (s, 6M 2.50 B 2.98 (m 5H), 2.50 (m |H)),
2.00 - 2.20 (m 4H), 1.60 -1.Q0 (m 2H) 1.49 (d, J=

6.8 Hz, 3H), 1.27 (s, 611). ESI (Me) 7nlz 493.

Exanpl e 71Synthiddided Geeor@ing B tHIGRhe stiddn b 2HvdsladB for Be

C- F.HHDMHN,--\ NBn HH 10 69 74 ._ -
synthesis of example 2 "H NMR (400 MHz, CD;0D) § 7.78 (s, 1 H), 7.39 (d,/=8.0

Hz, 1H), 7.27 (d, J= 8.0 Hz, 1H), 3.75 (m, 1H), 3.40 (m, 1H), 3.14 (m, 2H), 3.00 (m,
2H), 2.60(m, 1H), 2.40 - 2.50 (m, 4H), 1.50 - 2.00 (m, 4H) 1.44 (d, J = 6.4 Hz, 3H),
1.22 (s, 6H). EST (MH") m/z 423.

Example 67
- f*s* &
8 I. TN CH3
N 0% “NH;
H H
70

Compound 69 from Example 66 (1.03 g, 2.43 mmol) in 5 mL DCM was
treated with oxalyl chloride (2.1 mL, 24.3 mimol) and two drops of dry DMF. Afier 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. - Tn 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, CD;0D) 8 7.78 (s, 1H), 7.39 (d, J= 8.0 Hz, 1H), 7.26 (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, , /= 6.4 Hz, 3H), 1.21 (s, 6H). ESI (MH") m/z 422.
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The sane proceé‘ure was followed as for conipegu

WOAHPA385%8) . ' H NMR (400 MHz, CD,OD) 6 7.77 (%CTfj_J§2les/035543

7.38 (d, J= 8.4 Hz, 1M727(d J=8.4 Hz, IH, 7.20
- 7.40 (m 5M 3.90 (m IH, 3.70 (br, 2M 3.30 - 3.65
(m 8, 520 (m 24 2pjmpégPO (M SH). 2:50 (m

200-220(m3, 8 90m3|—D 15 1.49
géi J— 6. 8% H-IZ .27 (S 6H) . '%'?l i'nHz 582.

= ENCEID@TNHHB ;

e
sane prdcedliﬂre vvas fol | onee :"Té or corrpou‘lhd 71
(Exanpl e 68). .'H NVR (400 MHz, CD30D) 8 7.77 (s, |
H), 7.38 (d, J= 8.4 Hz, IR, 7.27 (d, J= 8.4 t&,
111), 7.2% - 7.40 (m 5H), 3.88 (m 1 H), 3.9’2 (br,
211), 3.3 - 3.65 (M 5 H), 3.21 (m 2H)), 0- 2.90

( m 5M 2. ﬁﬁlﬁﬂhﬂ&bﬂh; atiden (Ex%n%q)e 6@1(56113@, 0 11861%101) EDC
S
(E&nmg, 9&;54 D) 66BTA36 gug, \mlﬁmpb‘lﬁ%‘é (0. 035 mL, 0. 35 mumol)

itk Sloine 30 SRR e DXy i o it

ovemight €Pigy tivapy whe thigdved ihdapedign @8d dnal ONBiaad 0@ mnevater
5 correspondl al cohol with S03-pyridine in DVS0/
vege gddsdy ofofo OERERTHNEciad directy tp RPLG (rarsromples) fo Tender 30

y
Iﬁé@ﬁﬁ%ﬁg@ 78 S i, TR (rof e S OBT BREAAE, 1o,
T8I, Jers. HHzATHDY) 9. 261(H, Je, 8 DHZ1PR), 3.30 (m, 2H), 3.21 (g, J = 7.2 Hz,
1H), 3.10— 3.20 (m, 4H), 2.55(m, 1H), 2.15 - 2.50 (m, 4H), 1.50-2.00 (m, 4.44 (4, J=
6.4 Hz, 3H), 1.22 (s, 6H), 1.13 (t, J= 7.2 Hz, 3H). ESI (MH") m/z 450.

Example 62
Fa H !:I /\)( ' 3
peweepat .
HaN d
N~ , DMF 2)/\0 )/\OH
70918766 .o T0919231
69 72

Compound 72 was prepared following same procedures as described for

. Example 67. "HNMR (400 MHz, CD;0D) 6 7.79 (s, 1H), 7.39 (d, J = 8.4 Hz, 1H),

7.28 (d,J=8.4 Hz, 1H), 7.07 (d, /= 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). BSI (MH") m/z 443.

Example 70

“\@m’\k EDC, HOBT, NMM K@\—mf\ig
pmE

69 73

84




mol ). The reaction mixture was kept sti rki ng for
woaoei/ghtss The sol vent was renoved and | nlL D¥eTWesS003/035543
added to dissolve the mxture. After filtration, the
solution was 10 injected directly to reverse HPLC to

render pure yellow film77 (18 ing, 0.038 nmmol) as

the product. 1H NMR (400 MHz, CD30D) 8 7.78 (s, 1 H),

7.40 (d, J =

393 (in, “Tio 1y Geeh e s I gy nidong v iy o),

:HMB (gwszmz, Cb,0D) &37.’{5 S If{%g.seil(ﬂ,g JOA (S_M Higﬁ% ﬁl'.'az 5d,1J= 8.4
y . - . LN, - . -1, I N .

Pl 15 3001 B8 18 s 185 31, H0 530 (m S, 295 6 GH1R2150

I e T, ~|
5 RO LS00 SETES A el 18 15D 2l a3 .8
¥, ¥ 136t(si FBIESh(MEV pmal 493t eps fol | owi ng a sequence
20 simlar to that of Exanple 10. At 0 'C, to the
sol ution of conmpound 78 (6 ng, 0.015 mmvol) and
triethylamne (6 ng, O. 06%}%7%3 added :
nmet hansul f oni ¢ anhydri de . ng, 0.045 mmol ). The
action Viag kept $tirring forwzéegni ght. The solv '
ooty e e ey 0 et
subrectgdhitpreverse’BPLC T0 _rehde Low s I@NBn
79 (2.0 ng,™0.004 ol )PMR HN!@(‘,@QOl%\/Iz,-%DGOD)S 25 )
7.78(s,11i),7.40(d, J=8. 4Hz, I M), 7. 30(dJ=8. 4Hz, 11- 1), 3
.50-3.70(m 2H), 86 WD 2004/ 043958 PCT[ US2003/ 035543
ig 300 - 3.9 (m 3 H, 2703 H, 2.60 - 3.00,(in, 4
H, 1.60 -~ 2.20 (m 6 H, 1.47 (d, J=6.4 , 3 1.20
(s, +6 ESI Thefanmiracetiiz: whx@liphved 25 fd¥coRpotiaBri GAGhDIE6S).

H¥ir GacoMEZ, cDy0p) 8777 (s, & %C) 7.38 (d, J=8.4 Hz, 1H), 7.27 (d, J= 8.4

Hz, 1H), 7.20 — 7.40 (m, 5H), 3.90 (m, 1H), 3.70 (br, 2H), 3.30 - 3.65 (m, 8H), 3.20

(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,7=6.8 Hz, 3H), 1.27 (s, 6H). ESI (MH") m/z 582.

Example 72

Fa = Fsl ~ § :
1 N 5 ”
&\QUQ:\/' OzH EDC, HOBT, NMI\i m NG
N Bri
_ DMF N
HoH HzN—CNBn H H

69 . 75
20 The same procedure was followed as for compound 71 (Example 68).
'"H NMR (400 Mz, CD1:0D) 6 7.77 (s, 1 H), 7.38 (d, /= 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, /= 6.8 Hz, 3H), 1.26 (s, 6H). ESI(MH") m/z 596.

25
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| o~ 0--~ 81 %4 01 ReH 82 80 ReMe, 83 KeNb, 84 5 A
WiEA 2004/H48958f amine 4 (0.9 g, 2.92 ranol), sodi urBCT/US2003/035543
triacet oxborohydride (2.5 g, 11.7 nmol) and al dehyde
80 (1.0g, 3.5 nmol) in DCE (0.25 M sol ution) was
stirred at room tenperatuge,foj.& h. The reaction
m xture was treated wth satu at ed sodium bi carbonate
ed with ethyl acet ate "tfhe orga

tltiEBn(o'ABeDﬁﬁé; GFTNea _ : eng

eIutedtltMtH"S%I\/EC]—VDCM Id 81 as yieIIcHNsolld )Y’\OH
(0.73 g). Conpound 81 wa ed with trifloroacetic
acid in DCMfor 0.5 h, concentrated and purified by

flash chr tography on silica gel eluted V\d{ h 20: 1:

0.1 DCM MEOH: NH40H to yield - 82 as pale yel1ow solid

0. 49
(8 03 ( g? f:Sdﬂfllﬂ]\_dPlA)Bd m%m%gedﬁcléé cgmf)&md 69]-ari'ti) OXIdIZIHg the

cpmespondipg alcph;gl)wn};; Sgkg porgdmg m DMS @/’IA’EIX d&idesanb@l m E:Hmple 44,

T2 o f coboaa 8 2 5ngs o'oy ondif i £ 5. 5 gy

mm{(mc)g(zﬁmngtzo %%/lﬁnincg% ﬁﬁtgﬂma ?y&née %cﬁiﬁ'gﬁn %ﬂmﬁlﬁe gm m@ 0.122
m ’ - '
nelﬁpl) |T1}q)reacesp Tpigyre Wi keptsgringolep overdicsh o &vgver(b w23 removed

mmln}L ang g’ga‘g?%%attw(%%gtvg gor ﬂ%ﬁ% %ggegﬁg&% BR%‘%J was
imeiEd djjm:tl@@Eré\mrse&'{]hLCat renﬂaqmré eeihey &lr7¢.(18 b@ 0.038 mmol)
reaction was treated with saturated sodi um bi carbonate

a8 Ble et %Wﬂ%@# ﬂQa@QMVS fc &Ry €40 he/ = 8.4 Hz, 1H),

nycg I r r
%nge'{ltrati%%’lﬁg pur '%%s@%@r@t%gﬂ’apﬁo 3 #0 (m, 4
}Bglmamﬂ(ﬂemﬁl EI dmm:fllgﬂ)(ghylzoﬁﬂ\& @-6(4l\ll‘ﬂ45ﬁoo HM?IEQ’, 1;1)51 49

ow SQl i
(%5&%54?% %y‘f@é G161 G T Bst i) s $8ge,
3.71 (s, H),34(dJ 6.4 H, 1 87 UW :
2004/ 043958 PCT/tJS2003/ 035543 1-1), 2.96 (d, J= 6.4
Hz,| H), 2.67 (in, 41-1) ExXample (dd, J= 8.0 Hz J= 12
Hz, |.H),_2&10 240(m 7 H, 1.45-1.95 (m_I| | H),

A ES8l (M z 492:.tCo oun
) traet ey o mpounk o

2 g, E@S%%#) and t

(0.013 g, d7013 mml) |n DOM for 2 h. at
reaction was treated with saturated sodi um bi car bonat e
solution and extracted

78 79
Compound 78 was obtained in several! steps following a sequence
similar to that of Example 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

FsI uti on anni extra
L RS .

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) 6
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),

86




10

15

20

25

wi th ethyl acét ate, the organic |ayer vvas( washed wth
WO/ eprd8 dri ed, concentrated and purified by POTAS2003/035543
chromat ography on silica gel cluted with 20:1:0.1

DCM MeOH: NHAOH to yield 84 as yellow solid (0.055

9
SREMR080s M2 7SR5, 280 0 k34 1. Doo § 2865 6 47 @

V= @4 9%, § &), .209s,% M, B MH 3 £9472.80 (m 7 H),
220250(m 5 1-1), 1.96 (t, J= 10.8 Hz, 111), 1.8
(m 4 H, 1.73 (t, J= 7.8, 11-1), 1.60 (t, J= 12 Hz,

21-1),1.30150(m 3H), J= 6.6 Hz, 3 1-1).
ESI (MH+) inlz 556. Exanplﬁe"ag'g’lkﬁs HF3 OH 15 85
Conpound 83 (0.02g, 0.04 nmol) was treated with ;
Fighium _aliuiquihydri 8eH(@en2_g, 0,042mol ) i g TBE\p
Y t OC ell[)EIaI ure. Ihe Bof onAhas N :
trea isat ur at ed sodiunski carbo s"
extracté’bl wi f'h 20 et hyl EEet'\‘p te, the orgafic

washed with brine ang# concentrated and g4 -
purified by flash chromategraphy on silica gel elut ed
with 28 1:0.1 DCM MeOH: NFMOH to vyi el oR=81582as yellow

solid (0.055 g). 1H NWR @200 MHz, CDClL3 8.1 (s, .

H, 7.80 (s,1 M 7.33 (s, 2 H), 3.41 (s, ﬁk*/1315(o|
J=10.5 Hz, | H), 2.35-2.65 (m 7 11) ,r=Rs@f (M 411),
2.05 (m 2 H, 1519(m1211)140(d,,J- 25 6.6

Hz, 3 . {'h@b 4/ O
bt Usonod SERaERs B % %4 2 iy ncﬁ %Ba%f‘é‘“ﬂ’%"hy‘inde
@.515 1r1ﬁm)mlmldtaiéﬂ1ydd 80’(1 O, 1315 Mino?) MYDICBX0.AS M Bolution) was
%‘%&3 f’l@% t%a raﬂg\pe% %H&E MeOH and wat er refl ux

AT R expeTating by < roopien @axwtwsasmqtmuh saturated
se8tutt biombansle Sxluitias Eﬁﬁeﬂaﬁﬁdgﬁﬂp\/\g}gﬂﬁgﬁe Ak rﬁgﬁg laﬁfgf was

chloroform the organic |a
washedivith ring end én@d,apacbnamd pod pﬁnﬁeﬂ by ﬂﬁd;lﬂﬂ:ﬁomatography on

AR B\ ROHPES i 550l oo 7 compond

8dovad thedtedShth triflorddceiBREN VBEM %ﬁ‘cd $4, Wnkbhtrated and purified by
ﬂ%slgrgﬁrggl)é o?giaqaﬂy%rg s?l(leca 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) & 11.2 (s, 1 H), 8.03 (s,
1H),7.41(d,,/=84Hz, 1.H),7.25(d,/=8.4Hz, 1 H), 3.64 (s, 3 H),32(dd, /=24
Hz, /=92 Hz, 1H),2.86 (mn,2H),2.84 (dd, /=24 Hz J=92Hz, 1 H), 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,5H),1.47 (m, 2
H), 1.35-1.4 (m, 2H), 1.35 (, , /= 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) mDCE for3 h. at-

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,
concenirated and purified by flash chroniato graphy 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,

CDCls) 8 7.93 (s, 1 H), 7.84 (5,1 H), 7.33 (s, 2 H), 3.71 (s, 3 H),34(d,/=64Hz,1
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10 (0.0098 g, &)13 n-unol ), under the con‘dj)i on of
WEDOOHOE30%3 g, 0.33 mmol ), HOBt (0.0147g, 0. I1RCHEBIUPIN3S543
and NNM (0.033 g, 0.33 nmol) in DMF (I L) at room

t enper ature overni ght. The reacti on was treated with

TPOURCI-EAI, SR RRA 26 i 7o 201, 9 (2 Fi, 2 10

acet at €,

D40 e, 'zaH;;i, 1.45-1 96, (o @bEBNL. Bﬁ(@dJarﬁiﬁ B, i § HngS]y(MH‘éys;h/z 492.
cluted with 15 20: 1:

chromat ogr gphy on, si)ica gel
DCM MeOH: @O@H@mﬂ&?g 580 805 Wanol) wantrepted Wh@@@ylgthonde

A 50 e e e
5 °@]:i Thbqegcé;bgﬁ:&ﬂztxeaﬂl%& @.tl&gteg gmdlﬂinﬂ;lcﬁ'bﬁﬁhtisgdlﬁtidmnd extracted

V%ER iyl apetsge, thae Ormlc }%’618‘3’3*( WPShE& tvyltfégvne( drisgy czon&eétrrated and

pE R IR s PR R BB TS W K 1
mwmoﬁmmc&ﬂceﬁeld|mamyem)mmlﬂo Gs«mgjs Iﬁmmow&m
(5o 5810, TEDS0R .1 Hachseiie AED, B+ (B 3.67dg) ~8. Tz, 1
to. Hob) U oes foy d ceSOY ) D20 301 180,462 10
Hz, 1 H), 1.8 (m, 4 H), 1.73 (t, /= 7.8, 1 H), 1.60 (t, J= 12 Hz, 2 H), 1.30-1.50 (m,

3H), 1.35 (d, J= 6.6 Hz, 3 H). ESI(MH") m/z 556.

Example 76
3 N
. j OH
H
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,
CDClL3) 6 8.1 (s, 1 H), 7.80 (5,1 H), 7.33 (s, 2 H), 3.41 (5, 3H), 3.15(d, /=105 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), 140 (4, ,J=

25 6.6 Hz, 3 H). ESI(MH") m/z 464.
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15

5 mol ), and t<he carboxylic acid 87 (0. 97(g 3.9 mmol)

VO UGB per at ure. After stirring overni ght tREE/US2003/035543
m xture was washed with water, dried over Na2SO4, and
concentrated to give internediate 88. This materi al

was used in the next step gdddpidtyy purification. ESI

A411) mlz 539. Analog 89 (TFA Salt). LAH (200 ng) was
added to a dry TBF solution 10 (10 ntai ni ng 88
(2.0 g, 3.9 N @ t dhper at ur ¢. e sol ution

was heated at re v . ting, water

(0.2 nm.) was addethf ol ] g a1 ﬁl’mvl’ of NaOH
(0.2 n), and a final gdditjon of water (0.4 nL). The
resulting solid was filtered washed wi th copi ous
amounts of dichl oromethane. A portion of this materi al
was purified by using preparative BPLC (C18 col um,
10% 90% acetonitrile/water 15 gradient). 1H NNR (400
ATRz, MeOD) 8 7.79 (s, IH) .636-7,42 (in, 5H),
7.25-7.32 in, dlg% 14 (d, J= 13 Hz, 111), 3.90

(t, J= 11 HImPoy (4678 da. mlal}al) Bs tgated Mithdithum Bydsexide

(013191 g3 16)3 ml%og]!% Eli‘{ﬁﬂ Mé@% Qf& gv&?ez' 5&]1.‘)%[&61’1%%111% F h(er]aea@pﬁl was
t@gred(wm; 1 HE sqmuom nd/Et0RANIABRES oPITHICSEO0R 38R %Im, the

RPN o b s o
oﬁrcﬁﬂndtﬁgxepﬁfﬁ b@@ﬂc§ QO vl 131, 1 IR A bﬁ?lg@% g ycegd 2 g pink

€ respective

péwm%?l'dé{ 6 BRI, A1 Ui BrmOR e it MmO i
ﬁ%ﬁ%ﬁ .‘%18%“??@2 uﬁ‘ﬁéﬁﬁég%cﬁw??é%ﬂﬁgb%é a A mampU OB

( ; adlgé ﬁLt lanmﬁ):)gfﬁl N:ﬂm%e:g%s giaggﬁ ﬁmlél NM %ge%% at Toom

t 37%37@3@ quemyac on \%mawg V(lth sabifted FodiBmbiRbonate

s&lﬂhoﬁ)—ﬁﬁd éxti]ﬁte’fddmﬂf ?th%l?h[_c‘;\.?at ?@ﬂrg%m% ga_y%t g@é] %’ﬁ%heg]}ﬁl)‘h brine and
chgc go@celmra’(ad] anfiPuyifie@bH ﬂaé]ﬂdaroﬂlato}g?aph on%ﬂmli%ef%‘lutea%th

2%@05 b@‘f@&%@é I&Hﬁ%%%gl%% ﬂlﬁlﬂm's'@l Ctlb © 009 (MIGR (400 MHz,

cﬁbug 7@%523@ 15077, §9(s§l§1ﬂf 4 (sSZH)}g. {ffzé zllﬁii;‘a @&631—(11, 3.0§d,J=
11.2 Hz ), m_g (m, 211)52 sodz 751 em,lstH)LIz 35l1Hs §n3§&=1)3 é@s (A 4&1) 1.48-

166%% %Hg%‘ ?(3’11%14@%{”0 @53,)%((%})21/;(4,@4 6H) ESI (I\/W

mlz- 553. .15 Exanple 79 F 3C H OH So~' Pyr F3CO COCB -

89



NDI COOEt H HK“I-TH 91 92 BnNH2 NaBH(OAC)Kg)H F3C N

WOSH04/043958 NA3 H H 93 Analog 91 (TFA Salt). ‘i‘ﬁfﬂﬁﬁﬁ”"‘f’ﬁ""
(400 MHz, MeOD) 8 7.79 (s, 1H), 7.40 (d, J= 8 Hz,

111), 7.29 (d, J= 8 Hz, 1H), 4.25 (q, J= 7 Hz, 2H),

3.88 (d, J= 12 Hz, 91 \ORRREMIOHBO58

PCT[ US2003/ 035543 |IM 3.67 (d, J~- 12 Hz, 111), 3.57

0, 1M 3.10-3.21 (in, 2H), 3.02 (t, J= 14 Hz, IH),
31-1),2.53 §dd, J= 12,03= 14 Hz, 111)

: o. H
\2. 28 3H), 1. 2 86 3
g(m.HIZ_i)ll M ﬁuz (InQ Ay 8 )
N
kF’h

(N m zN¥507. 5 Inte -.-.- ‘92!\* S
pyrldine crbnpl ex (42 g, 2N mol) was u"
DVSO Et BN (2.5:1, 0.2 Mysolution contai ni'ng c'ibn‘pouggl
91 (0.34 g, 0.65 mmol) at roomtenperature. ter
stirring for 2 h, the m xture was poured into%er
(25 nL) and extractedpna th dichl oromat hane (3 x

mL)FsCThe organic Iayer& vver shed th brine, dr| ed N
over a2s03, jand con Dr er ve er rre@n at e/%Z/E )
Co () ~Je In ; N N
puri {at § 1 04H)jinl zNgLE,].';'{OA aI 0g % FA Salt). L

Sodi um ff i ackroXxybor ohydki de (3 equiv.) Was
a di chl oronet hane solution (0. 1 M containing
benzyl am ne (2 equiv.) and the ketone 92 (1 equivVv.)
at roonltenggrature After stirring overnight the

sol vept. was M enmovegd using evaporation, and the
remai ni ng resi due”was purified using preparative 15
HPLC (C18 cdloumm, 4490% 90% acetonitril e/ water
gradient). 1H NNM (400 | SMz, MeOD) 8 7.79 (s, 111),
7.44-7.53 (in, 51-1), 7.40 (d, J= 8 Hz, 111), 7. 29 (d,

210y el 90 g1t 03 s s}
dichloromethane solution (0.2 M) containing, triethylamine (1 mL.), amine 4 (1.2 g, 3.9
mumol), and the carboxylic acid 87 (0.97 g, 3.9 mmol) at room temperature. After
stirring overnight the mixture was washed with water, dried over Na,SQy, 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) & 7.79 (s, 1H), 7.36-7.42 (m, 5SH), 7.25-7.32
(m, 2H), 4.14 (d, /=13 Hz, 1H), 3.90 (t, J= 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.

20




y
IH), 2.75-3.26 (in, 711), 2.55 (m IH), 2441 (in, IH),
WOQReMp43%8(in, 5H), 1.5-1.9 (in, 7H), 1.40-1. 3QT(US2003/035543
411), 1.31 (m 3H). ESI W 7nlz 596.5. 20 Exanple 80

The MCHR nodul atory activity of the conpounds of the

invention ' the.in vitro.and i .
vivo assay %{3 ]i%ig%s fé%??fg%%g%ﬁgﬁ%ésrbé)@@%&hﬂ‘ﬁt"?‘ﬁgomhydﬂde
@ equov.retab added in aldidorblretiHe86 fitisn tm%%n&hﬁhg amine 89 (1
readjr %I;LL;I PR) .functional _assays (see, e.g.,

EAGY 2 ARd BsstRsaivedesdoncoraldehyde 3 pptiv.) agoomgempaiature. After

e Rl D oo P el B G apeiRD off romaining
5 (esloewapuufied 46y ppa269s HMMI(ELS dlumt, 20002po%ur . J.

Phrmaxioll. %%ﬁl -8 and MIler et gl.__(1999)_J._

gfeg‘ﬁ]iﬁ S/waler geadien). 249:- 25 8) and radi ol i gand bi ndi ng

30 of. i ndi ng.. Techni |

(1995 bp. “59%5 90 Hpa SEG PRI AP0 Mz BRRbTe B,

eBo-a142 (i, 3D) 7.B817.3 2014 @7 40917 i aret.
2FUﬂ@gﬁ%gr/ S o0a/ 03554%5{)’? 1%%@’)% 11 Hz, 1H),

| 9 004/ 043958
ﬁﬁ%ﬁ%@%w pﬁ%é%f3-52’fe@r:1,13@22.§1§81,4-'mvma,@ﬁ1 (@&,J=12, /=14

0 EABL 3, S, PSRRIV 01555258, 9 0 L

conpounds denonstrated MCHRL nodul atory activity. 5
Al publ i canilog39 ¢HBA SaltkntH apER (460 MRTS MUOTSLS 7179tk 1),

L4 nA B2 R Dt 140 o1 pobientEsprdci(sats 6h1T, 16D,

ST @, gren fii cahly3R8d i ffisy Ly 4 ndigeat 0

i ncglr por at Ig%fqg? 3)%2?2?% n(Hg ﬂ%d%%% 35’# (Hgﬁgﬁ’f;gsgégi #g)’ 220 (m,
2y baBilotV (mastihebh0 des 8H) bied? (m, GOreESieMaT) sy 588y of
illustration and exanple for purposes of clarity of

15 understanding, it will be readily apparent to those of
10 ordinary skill in the art in light of the teachings
of this invention that certain changes and '
nodi fi cati ons may be rradeEkm?&t-@ wi t hout departing
HLomthe spirit or scope of he appended cl ai ns. 93

-V 2004/ O439%@§9503/ 035543 WHAd:IS CLAIVWD IS 1

2~ cotpiouy the®6Fnul a (1) Hsl Q N/R\4/U°
COOEt ) SN
M ) | COOEt
H H
92

Ly

BoNH, NaBH(OAc);

a3

Analog 91 (TFA Salt). "H NMR (400 MHz, MeOD) & 7.79 (s, 1H), 7.40
(d, /=8 Hz, 1H), 7.29 (d, /=8 Hz, 1H), 4.25 (q, /=7 Hz, 2H), 3.88 (d, J= 12 Hz,
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15

20

25

30

() do)
3 4 wherein 5°represents a single or fus aryl or

WER20BHEPIB ring; 6 Qis -N(R - or -N(R-(d PCT/US2003/035543

-C3)al kylene-, x -L1 -<-, Y7 RisL2-Z 8Ll is a
bond, (Cl-C4)al kylene, (C-C4)al kyl enoxy and (Cl- 9

@2 ng{ﬁ%:}gﬂném,(%? @?glqu q@l ene(lgﬂiﬁJ Ig)dze(rg = 14 Hz, 1H),
1 @Déga)(au\éﬁ)xgdb(dc(, d= m)fa# 14 Hm,amgp@ 1942225t/‘|(m %Im)i{d@?qgﬂ 2H),

a i.s . j.nde en sel ecte
P D, otk 2 GAP D ik Gl oD 194 1.98 &5, 725; BST (v
Kel506S) al kYl , (C2-Cg) al kenYI (C2-CS) al kynYl,

f1'uorQ cl -C4)a| k-Yl, -OW -SW 15 fluoro(dC -C4)a| koxy,
aryl, aryllpGrmediptl 92y | SO5 paRiine dddiplex (A2(ORRF-mmdDORYY added to a

B YL DS B Gkt o b Ty R oo o
B@m&éﬁ?éﬁﬁﬁ@ eﬂﬁ@xnéﬂﬂiné &biELH, qge B et vg‘% ELE%&QP&O Y/ater (25 mL)

consi s 19 hydrdgen, hal ogen,
a(r@@x@agtai W&h)dllChlt(r@me@)la (ky A ImL) I'Il‘harcmge(ﬂlc 1B4y@lvikert washed with

b&ﬂ?{ %é# O cem?{%ezg{%xgm% mtglaeé)aitg 92. Ggmpound 31 was
s8Ry the n@(t@) RiA%hout fﬁ@ﬁ@&@ﬂis 1 VNI £

-N(R')C(O)NRe -S(Q . 22 somaf -CN and
-NW S(O) mRmalgRIRITA Sek) e‘ﬁzqdemnﬂ?mmﬁm(mborghyﬂrpie @3 equlv ) was

SR e Fon 8 hon Oy gl e e vy and e
k@tdﬁe@ﬂ depquidat forns RieTackc! AP bR v dmi MR SIVaMd was
- .94 WO 2004/ 043958 PCT/ US2003103554 26

I@B?‘éﬂdwﬂnc qvepor@asﬂw g g renqagEngesiiuR g Purified psng peeparative
0 o X
HIG (iR ot f6oh0ySachiinfuliRbllh Biiategy” BINMK (Y AFH.
Mﬁml);’:)lﬁrﬂ To(st EH}WOM-E 52 (he5END Omm(@JHBiEEeII@ﬁUt?JMd J=8 Hz,
selected fromth consl sting 0 S;
135 455 G AT h-ahs Eo LB G (Soris: 9t d TH 5 CoRi15e 14 Tz,

S TG . 0 R T 0131,

7H), 1.40-1.50 (m, 4H), 1.31 (m, 3H). ESI (MH") m/z 596.5.
Example 80

The MCHR modulatory activity of the compounds of the invention can
be assessed using the ir vitro and in vivo assay methods described above.

Exemplary ir 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 ef al. (1999) J. Biomol. Screen. 4:249-258) and radioligand binding
assays (see, e.g., Receptor Binding Technigues (1999) pp. 37-47 (M. Keen, ed.)
Humana Press; Buckley ef al. (1989) Mol. Pharmacol. 35:469-476; Mihara et al.
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32 - S2NRISR &, _NRI 6, SO2RI 5, _N(RI 5) N(RI'6) S;2R 17,
WC2OHERS86) ORI |, hydroXY(C 1_  5)NR16p 33 Co)raiTkyd2003/035543
fIUoro(CI _CAalk:yl, heteroaryl, -C(=NOR '17,

R 6~--NOR15, 34 -NR16(ORI c( 0) NR17c( 0) NR15R16,

&%9‘%%5515%9?&% a%%zl 132§ v o g B ¢
PhelrHRACH] BT - m-zmemﬁm Ieyazscgi@ql_@ﬂ i m&%&k%z 938481378,

consi sting of h dr ogen,

C8) al kenYl E @By@mm@vls dem @AC@;&] k:Mﬂulatory activity.
fIUOrCXCI-C4)aIkyI hetero(Cl -C4)al kyl, 39

cycl ohet er o( C3- C6) aI kyl, aryl and aryl (C | -C4)al kyl;

40 R18 is &lﬁpumicaﬁoﬂmmgﬁﬁﬂt apphidattRR LRED I @id sfp@ﬂﬁgatfoﬁ are
4 heteroatons. 41 selected fromthe group consfisting

Bereiq ingprppgted hyerederenceas dasrk )Jldl‘llgllaimmbquiohy),r paﬂammpphcatmn

P O A A M

ﬁ]ﬁé‘omgbmghﬂﬁbnhﬁnﬂ)hebmﬂiesd’ﬂb%ﬂ A et & by%ytcmﬂh@tratmn and

%{ous becgmnedtoforma 3-, 4-,
au‘i%ﬁﬁ SRy kA iof PRderstaningat will bw@dﬂmmm@b those of

SRRy 1Rdg] £ rom.t.he
gr ou pﬁi%gé%ﬁm st %lr% gﬂg#’f%@{%}%gggpﬂ%ﬁgﬁﬁtm& & epiigip changes
4l modific@joramoay WBmadretharehswithit depirsing froin D& sgirit $Pscdpe of
% e cogg‘?u%d of Claiml wherein |I's represents a
& PR 48 50 3. The conpound of G aim1 wherein Q
iIs -N(R-. 51 4. The conpound of Caiml wherein R~ is
hydr ogen or =0. 52 5. The conpound of Caiml wherein
Is represents a benzene ring, 53 R' is hydrogen and
R~ is hydrogen. 95 WD 2004/ 043958 .PCT/ US2003/ 035543
54 6. A conpound having the formula 0: R¥%([, R2 N L1
<XY,~ L2Z aWIl ~55R" H 56 H 57 or a
phar maceut i cal | y acceptable salt, hydrate, solvate or
prodrug thereof, wherein 58 L' is a bond,
(Cl-C4)al kyl ene, (C-C4)al kyl enoxy or (d -
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59 ~,)al kyl ena$ﬁ/?1o; 60 I~ is a bond, (d kC4>) al kyl ene,

wOCampedskCnYl ene, (C2-A4)al kynYl enC, 61 PCT/US2003/035543

(Cl-C4)al kyl enoxy or (Cl-C4)al kylenam no; 62 R'is
hydrogen or (g-Cg)alkyl; 63 each R1 is independently
.group consi sting of hal ogen, 64
='Cs) al kenyl, (C2-C8)al kynyl,
quoro(CI C4)a| kyl, -OW SW 65 quoro(CI-C4)aI koxy,
aryl , arylx%@ﬁﬁﬂmﬁhavm@iefoﬂﬁtﬂaﬂﬂ@w -C2R~, -
66 C(O)NJeRG _NCe) C(OW _NWCRR5, _Noe) C(O) WRG,
_S(OM\NRSR6, _ 67 S(OnW -CN angy -NWS(O W 68 R~
is selected fromthe ooa. const ng of hydrogen,

hal ogen, (d - 69 C8)atk
(C2-C8)al kynYl, thOrq / »
fluoro(d - 70 C4)al koxy, aryR J/"l(Cl C4)a| kyI - N2,
-NRR, =0, -C(ORs, -CX2R -C(O)NRR - 71 NV\)C(O)R,
_NWO®R, -N(ROCONRIe, LS(O.NRR -S(OnmR~, -CN
wW¥kin 72 N(R9)S(O . R 73 Wis selected fromthe group
consi sting of hydrogen, -OR', -C(OR 1, - 74 CO2R) 1,
_C(ONRL | CN, (C, _C4)ajkyl and aryl; 75 X and Y
are indep tly selected fromthe group consisting

of (CI 76 "C8) apesen{Gpsiagly ar Kenedlaryl CChstesralOingy|
7 onal I y X and Y nmay
be corrbl ngg @rm %@ aagﬁﬁylg 78 nenber ed

ling containing fr ggyno to 2 heteroatoms sel ected from

t he group conskigi 79 of NN Oand S; 80 Zis
sel ect ed Qom t he nogg consisting of -OR 15, -NRL5R
16, _co2 -R 18, - C(O NR15RI 6, - C(O) NRL5R18,

SOZNR15R16 -
RIS NCR 6 SO 5. - CL O R ) Rl o 2
) FE@ng) al kyl , heteroaryl, 83 _C(=NORLS) | ~R16RI 7,

w0 50047 g%ﬁ%"%@?ﬂ‘%@&% eﬁ%@&g&%‘% DR 2B Epaiyytene,

(Clhﬁl)ﬁﬂ%r@hblﬁijr oﬂ(@)@)dﬁylaﬁﬁnmNR Pgo)i ~R15RI 6 85 R~, R,
1, R12 . R13, R14, R15, R'5

and R17 aiRe l%hydrﬂa@p@r(%ﬁsﬁwel ected fromthe group
t f
Co e Ll e P EEARL e st o,

(heCgpiyCACOE) Ry, (C-¢h)akkitya Miblol;- C@Em%)@RRyJSR589

R18 is a 5- or 6-nenbered ring containing froml to 3
flineolG oG alirsxy, a6ylsetdE eG )l -Nie, GTRIRS, €(OSRS+-COGRYF
CRONRFLNRE COIRS, NREYCOR?, -NRT)C(OINRR', -S(0)NR'R, -
S(O)mR’, -CN and -NRHS(O),R;

R? and R* are independently selected from the group consisting of
hydrogen, halogen, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cglalkynyl, fluoro{C;-Cylalkyl, -
OR®, -SR?, fluoro(C)-Cy)alkoxy, aryl, aryl(C;-Cyalkyl, -NOs, -NR®R®, =0, -C(O)R?, -
CO;R?, -C(O)NR®R’, -NR*)C(O)R?, -N(R®)CO.RE, -NR')C(O)NR®R®, -S(0),,NR°R,
-S(O)mR%, -CN and -N(R*)S(O}mR%,;

R* is selected from the group consisting of hydrogen, ~OR!!, -C(O)R', -
CO.R', -C(ONR''R", -CN, (C,-C,)alkyl and aryl;

X and Y are independently selected from the groﬁp counsisting of (C;-
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49

50

51

52
53

| optionally, (\_Nhen two R groups sel ected (from t he

woaug/emssi sting of W 92 R6, R7, R', R-, R OpCcRUS2003/035543

Rl12, R13, R14 , R15 R 16, Rl7 and Rl | are
attached to the sane 93 nitrogen atom the R groups

S R AR Rl D e PR o 2

addi ti onal dpeibeiligaKeng ﬁﬂa@%@;@nfbﬁ&ﬁlm Qand 5o L %UI%- or -
consisting of N, O and S; 96 the subscript mis
memfiered e ¢onk2iEinE Siom o A heteratoms mdependantTy, seimad from the
| wherein e is hydrogen. | 8. The
g’ﬂﬁg ﬁ%ﬁﬁg%]@ @mgdSMerei n R7 is hydrogen. 1 9. The
conpound ofZ iSkelbdBiromtae gtdizg%Woh&slﬁ@ ofCORY KyNRURIG ~NR"R,

R R e S RO NE 17 NGB L -SOnNRAR R o

BT Ol g 2K s

CQMky], fmbm@gm qmioﬁfyl Cler=Rok0 ) )NIIeE €1 1o R 1SHE=ROoR 1,
hal ogen or fl uorq; - 2. CA)al kyI. 1°12. The conpound
cNRgﬁ%@RmmC(QM GEMNR'R 16 IR C(@)NRCTOR 'tambound
Z,mwherein L' is (A -C4)al kylene. 1 14.

oun df Caim 13, having the fornula (IH): 97
V\D 2004/ 04R95Y, Rﬁ’ﬁgt RS&G@SRUS@E4 13 B2 KINR(GHP Yre
L2-Z M( rx~ RHR-"31n 4 Whefein the
@G&e@ﬂﬁlﬁiy ﬁflcheda&pm heegrenp eensistivgof hydrogen, (Ci-Es)alityd, (Cs-

SRS G BRI, b ST peol Comon,

@hb)hemm(élgm)ﬂkylﬁrm adloy(QherRiryiZ i s _CO2R15 or
_Co2NRI'| RI 18. The .conpound of Cl aim 15, wherein

X and Y ar® é%?réu PRemean pcqqutaning £rom § 10 4 betetgatoms

R R P LS L, U AR (8 S8 and 5. 1
19. The corgionaly, sfheGitab R ddupybdetdfrdmanegréuptensisting of R’,
Igpi{@ IQEe %It ?{lf (ﬂﬂm R™, R'*, 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 n is 0,1 or2.

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 hydrogen or =0.

5.. . The compound of Claim 1 wherein .l represents a benzene ring,
R’ is hydrogen and R is hydrogen.
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2 ab5- or 6-rre$ﬁa)ered ring containing fromJto 2
wWROeYE318ns sel ected fromthe group 3 consi stiB{{/@F204p/035543

N and S. 1 20. The conmpound of Caim 19, wherein X and

Y are conbined to form 2 a 5- or 6-nenbered ring

contai ni n OA_[}% atomor | oxygen
at om %;1 %ﬁ{:gﬁn‘%gu gh}erk}éréllﬂm havi ng t he
forrrula (IV): RR HX RL NREH2)p ~-Y z IN&UW 2 H
H 31V 4 wherein the subsgrifipt p is ah integer of

fromlto 4. 122 (A 2 1, wherein
pis 1, 2 or ﬁ:?i—— T Tl ofpadind of Q-a{zm 22,
wherein p is 2. 1 24 TH® compourti of O ai m 23,

wherein Yis -CO2H 98 --------- WO 2004/ 043958
PCTI US2003/ 035543 1 25. Theltonpound of O aim 23,

B3l RuRA bR Bl PEaleop P ol gheieof, whtein
het t S h f 0,
Noand o 156 The consand ol s h X and

Goadkdensonipdined to form 2 a 5- or 6-nmembered ri ng
t f d
com 2 111 g 16 £ 0L BLRSHCTE SRR LI,

(of- cgmmnzayoy\(@n@)mkgqemmn\é are conbined to form 2 a

5- or 6-nenbered ring containing O heteroatons, |
ni trogen &% dapdrogeibarCalbh - 1 28, The corrpound of

d ai m 23, ?@Hgﬂeis%&é @H@eﬁ(ﬁ%ﬁcl‘é& ?&kﬂ]ﬁfg %‘&%&)&%}Sﬂgg 8 Ralogen,

or 6-nmenbe ring contail

(@i-Cealiat (6%-Ghaticent, Q@y@)ﬂﬂ@mwﬂuarﬂﬁﬂcﬂaﬂlﬁd ~-OBZH-SKE,

o BORS . oG a ks, Nher SRR OB,

CN{[@ al e 5 6 Sp 6

CSB?NR?I{?SMom)e@‘lf?)g 1NET§§@ 'Iz#g m‘gcg@ of CISaO mNRR

SEhRRS] {CNRand §\I(®§IS(@I):ER§?~ is rret hyI 1 33. The corrpound
of Caim %\3 18 &éﬂecte% ﬁ]onqjthe group cbn31st1ng ofrﬁ%r%len,%%?og\én, (Cs-

Cg)alkyl, (C,-Cg)alkenyl, (Cg-Cg)a]kynyl, fluoro(C;-Cy)alkyl, -OR®, -SR®, fluoro(C,-
Ca)alkoxy, aryl, aryl(Ci-Calkyl, -NO,, -NRPR?, =0, -C(O)RE, -CO,R®, -C(O)NR®R’, -
NRIC(O)R?, NER’)CORE, -NR"C(O)NR®R?, -S(0)NR*R?, -S(O)R®, -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 alky} and aryl;

X and Y are independently selected from the group consisting of (C-
Cg)alkyl, (Co-Cealkenyl, (Co-Cg)alkynyl, —CO,R™ and —C(ONRPRM™,

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!®, ~CQ,R"?, R'®
—C(O)NRISRM, -—C(O)NRISRI 8, "SOzNRlSRM, "SOzNR15R18, __NRl ﬁsoles,
“NRNR!'SO,RY, ~CO)NR)ORY, 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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86
87
88
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90
91
92
93
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W N

b2

2 is -Q02H 1(34. The conpound of C aim 3(3, wher ei n
vware4oe3mdund is selected from 2 the group CORETAIS2ONG/035543
of the group consisting of 99 WD 2004/ 043958

PCT/ US2003/ 035543 Me e LI FCz UF3G, z N N- 1 1

H~e M HM M
Bk éfalikt’;i%@ﬂ@?&d %l\ﬁoﬁl{‘cﬁs 00 Hp :31 1 W
~, ; I I D7NR5I-Rq4HJI kﬁ 1@ RIMRHRS, RE R“* "Nli"ﬁéz%dl@aré:%
~10 1~1 HHHHEAEN Me H N,
P?S’GPqndfnﬂY wlectﬁhﬁp@tha grhup coHElstlnxldﬁﬂly&tog&uﬂOﬁGd)aLﬂcyl (Co-
Cg)alkenyl, (Cy-Cs)alkynyl, ﬂuoro(Cl-C4)_allcy1, hetero(Cl—C4)alky1, aryl and aryl(C;-
Cyalkyl;

R™ is a 5- or 6-membered rmg containing from 1 to 3 heteroatoms
selected from the group consisting of N, O and S;

optionally, when two R groups selected from the group consisting of R?,
RS, R, R%, R, R, R, R2 R™, R, RY, R'S, RY 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 mis 1 or 2; and -

the subscriptnis 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 (C)-Cy)alkyl or aryl.

10. The compound of Claim 9, wherein R is independently selected
from the group consisting of halogen, (Ci-Cyalkyl, ﬂuoro(Cl—C4)_a11_cyl, -OR>,
fluoro(Ci-Ca)alkoxy, -CO;R’, -S(O)mNRRE, -S(0)qR® and -CN.

11. The compound of Claim 10, wherein R is halogen or fluoro(C,-

Cylalkyl.

12. The compound of Claim 10, whereinn is 0 or 1.
13. The compound of Claim 12, wherein L! is (C;-Cs)alkylene.

14. The compound of Claim 13, having the formula (IIL):
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I

1 35. A phar ma(k:e%ni cal conposition conpri s(i_dg a
WISt i cal |y 2 acceptable carrier or exciR§iTén§2003/035543

and a conpound of any one of Clains 1-34. 1 36. Use of

a conmpound of Claiml or 6 for the manufacture of a 2

medi canent for treating a |Q;g)nditi on or disorder is

sel ected fromthe group copgiisting of 3Xobesity, an

eating disordes,, j A SRrdesHs nood

di sorder. 1 37AR ai ;n 36, Whexein said

condition or disorder i S

> pd 2 fromt gr oup
consi sting of obesity, Rnorexia nervosa, anxiety,
pani ¢ di sorder and 3 obsessi yg- conpul sive di sorder and
depression. 1 38. The use of aim 36, wherein said
wietkic dreemubsdript pas amiieget of framiloe 4.2 i n conbi nati on

Wi th an anti-obesity agent, an anti depressant or an

anxi ol yti nt. 1 39. e u f Cai.m 36, erein

cai d modi dAnaRt CJrepy Oﬁi‘?’ﬂ}@f’r &F%ﬂplgllo?r%q%. 1 40.

The use of Claim 36, wherein said nedicanent is for

adni nsi t r il The codnPmd W eatd 15, wHeBiND? 20064 3958

PCT/ US2003/ 035543 1 41. The use of O aim 36, wherein

sai d conpound nodul ates MCHR 1 42. Use of a gonpound .
of O ai m 17oFhscamapoupd of (A Ly theeein . ia —CORedircAimR "R .
for nodi fying eating behavior. 1 43. The use of Claim

42, wher ei ' IJE%!ID - [ !

i nt ake. 11§Zr.§ﬁéTﬂ)e usegw %’%&rﬁ g%@?%&%ﬁgﬁ%ﬁo form
aBs, 4-0¥-, bnareasmbgrddong; codtdimng Kem @ t¢l3 hetdsmiahis &lected from
conpound of. d aj r,6 for the manufacture of a 2
ﬂ%‘?ﬁ%‘&%ﬁl@ﬁﬁ“ﬁ%ﬁ@ﬁa@&% a condition or disorder

nmedi ated by MCHR. 1 46. The use of C aim 45, wherein

sai d condiid] THe Rmpitub@ bl elaimSt 85 Meres and ¥ 5RBokitned to form
roup consisting of obesity, an eating disorder, an

a anfy nghesest g cantiniag Sromp 6 do dihstsrotdoms selated fFom the group
. i -4 rein said eating disorder is anorexia
C@Sﬁgp 8@9,@1'1@% The use of Claim46, wherein said
anxi ety disorder is selected from 2 the group
consi st i n@0.0fbeasnxipotiyd op@lHin 19| Gheaat Xand Y are combined to form

bsessi ve- conpul si ve disorder. 1 49. The use of Caim
a 20T Q%H’@PZFFP@H%C%&H& Udwtedieatons, bnifiogen aigm orll go/gematon.

mei hod for nodul ating MCHR, conprising contacting a
cel | wi thz21. The compound of Claim 6, having the formula (IV):

2
R X
N—(CHz)p—-éY
Z

R1

/I\
Tz
2 T

wherein the subscript p is an integer of from 1 to 4.
22. The compound of Claim 21, whereinpis 1, 2 or 3.
23. The compound of Claim 22, wherein p is 2.

24. The compound of Claim 23, wherein Y is —CQ,;H.
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2 a compound &f Claim| or 6. 1 51. The nethod of
Vab adaw03ps8s wher ei n sai d conpound i s an MCHR 2 PCT/US2003/035543
antagonist. 1 52. The nmethod of C aim50, wherein said

conpound is an MCHR 2 agonist. 101

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 coinpound 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 is —CO;H.
29. The compound of Claim 23, wherein R is methyl.
30. The compoﬁ_ﬁd of Claim 23, Wherei.n Rlis 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 CFs, R%is methyl and Y
1s—CO.H,

34, The compound of Claim 33, wherein sa1d compound is selected from

the group consisting of the group consisting of:
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35. A pharmaceutical composition comprising a2 pharmaceutically

nug
IHI

Fy

r ug

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

3  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 I or 6 for the mamifacture of a

medicament for modifying eating behavior.

T

43. The use of Claim 42, wherein said medicament is for decreasing

food intake.

44. The use of Claim 42, wherein medicament is for mcreasing 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 coﬁsisﬁng 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.

32. The method of Claim 50, wherein said compound is an MCHR.

agonist.
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