WD 02/076929 1 2 S E P 2005 PCT/ US02/ 08300 ARYL AND Bl ARYL COVPOUNDS HAVI NG
MCH MODULATORY ACTIVITY Field of the Invention The present inventiicstPrifliat es
to ant agow@$2/876Pr el ani n- concentrating hornone (MCH) af§T{HEIPE30%e in the
treatnment of obesity, diabetes and related disorders. It generally

di scl oses novel conpounds having MCH receptor nodul atory 5 activity,

phar maceuti cal conpositions containing one or nore such nodul ators, nethods
of preparing such nodul ators and nmet hods of using such nodulators to treat
-obesity, diabetes and related disorders. The invention specifically

di scl oses rtain [ n Lar. Thi | ] i cl ai s
or i or i £y AR &R0 BIBKS Coie BT kuiR B Boo WA FRRAGENES, 277 554
filed March 21, 2001. 10 Background of the Invention MCH a 19-am no acid
cyclic peptide, was first identified over a decade ago in teleost fish
where it appears to regul at e cpield aftthhedavehbioa recently, MCH which is
synthesized mainly in the | ateral hypothal anus, a brain center regulating 15
f eedi ng behavi or, has been the subject of investigation for its possible
role as a regulator of eating behavior in mammals. Central adm nistration

of MCH is knope dis@ht '?FrUét?ﬂtrt]ig)tnf PE it BK ANBbIER TRde rﬁélbnﬁi—@érﬁ%ﬁltﬂaﬂng%

rodents- It is al'so known mce that over-express MCH are obese.
r epor t echdmgnoBlei (MGH) eandathgir Naeuinethevirieatmant of theBity, disbe®)s apg.re&tedo73,

MCH- deficient m h ed d bod i ght ,2 d | d
hy pophad 0T FEUCORI SO G SoP ROV EL 6 BPOHRES Py ML recERiS HetaItY have
sugggst ,%tiwr%t gﬁé%ﬁ%&l\ﬁ cef%qd&kiicﬁ»rst teRtaifdg Pehe fdrefidrd Ssd P mddRiatbrLat ment

of obesity. _ , 908, 830 di scl oSes a conbi nation therapy for
t he treanathodscif prepbangsuch robdslatyrsi avIimethgds lnd using sushrmodwatars ta

met aboli.c . rate.increasin ent._gnd a feedi.ng .behavi or nodi fyi ent, an
xanp! e et GRSy SpA RIPIE UERrert aGR BroTigrGSPRATErY NBCR8eBa3, 246
di scl 05_%%rtlé'ir?ﬁod@lrérgﬁhhdQﬁar?ﬁbén{ﬁbu%syﬁ'ﬁfsuhpﬂﬁ:aﬁéhr(ﬂﬁi@rﬁg bH&rity fFpapEr

antagoni sts and as agents for the treatnent of, inter alla, diseases of the
net abol ipgogigbnehpaiest applicatiobe Seripl Wontmr®6208534 flatEMapcoz1, 2&T1.US02/ 08300

and di abetes. Published PCT patent application WO 00/27845 descri bes a cl ass
of 18orrpounds, characterized therein as spiro-indolines, said to be

sel ective neuropeptide Y YBaakgreandsdrshaNtvenfibnl for the treatment of
obesity and the conplications associated therewmth. Commonly assigned,
copendi ng U. YCH, gr tBraeiinmaridpclintpepbgei wasifiost identifigd oier BdecsiE 296, fil ed
Sept enb 0 i.scl i aryl-substituted ur eur opepti de
v Vs antaipsCtr e EAPBSTS Bof ki PPickictiande o MrbieRegt . AGE hag o
(i ncr eas@ifich peeirtBesiaad nﬁhiﬁlgﬁﬁ e8¢ |48Bral PP SHEDn(:458 bedRsentaebuktidgscl oses
pi peridi ne derivatives of the fornula: Are to )
15 feeding behavior, has been the subject of investigation for its possible role as a
regulator of eating behavior in mammals. Cenftral administration of MCH is known
to stimulate food intake and promote fat storage in rodents. It is also known that
mice that over-express MCH are obese. As reported by Shimada ef al., Nature, Vol.
396 {17 Dec. 1988), pp. 670-673, MCH-deficient mice have reduced body weight
20 and leanness due to hypophagia (reduced feeding). In view of their findings, the
authors have suggested that antagonists of MCH action may be effective for the
treatment of obesity. U.S. Patent No. 5,908,830 discloses a combination therapy
for the treatment of diabetes or obesity involving the administration of a metabolic
rate increasing agent and a feeding behavior modifying agent, an example of the
25 latter being an MCH antagonist. U.S. Patent No. 6,043,246 discloses urea
derivatives said to be useful as neuropeptide Y receptor antagonists and as agents

for the treatment of, infer alia, diseases of the metabolic system including obesity



where the various noieties are as defined. FR 2717802- Al di scl oses
piperidines of the formula: Are T T ADZ Y \---/ Art where the vaf 203 2005
noi et i es wip@2azseefi ned. 15 EP 428434- A di scl oses pi peri dir@Esusmasse

pi perazines of the formula: Ar ;\ xxCY NO Art where the various noieties
are as defined. EP 515240- Al discl oses conpounds of the fornmula: RL Rz O N

---T---, Z R 1 2 SEP 2005 WD 02/076929 PCT/ US02/ 08300 3 where the various
noi eties are as defined. EP 559538- Al discl oses conpounds of the fornula: ~
-, NZ '"54¢'r ""~J NA, A where the various noieties are as defined. 5

EP 474561- Al di scl oses conpounds of the formula: Y /---\ UN Ar, where the
var i ous anul disbetes arrulHishedFQE patdon peplicatipnpaiCe 00/ 335 dedcribes aSgasabf No.
filed of even date herewith, discloses certain novel conpounds with MCH
nodul at EPPIRAENAG; @Wraﬁﬁ”ﬂ%jﬂ@e{@n@S@EG‘W@Q’“}%\W@%&%&@'?CW\@ nmul ati ons,

t t ; ' f ' ' d | at ed
i sor der SO THERTLE"Y 12, ERtanghiein SRR ing e RkbERt pBR SRS e = ™ ©
conpoundgsmifiehtibngd AséhsatdeRerBnith. oCoMheN bkSignedr capahdiag at$on of such

di sorders. A further object of the present invention is to g)row de net hods

for modpreyisiegal u@gngapﬁﬁuatm&@w hmﬁof?a,%,cfaﬁﬁ&ﬂm%mﬁﬁa ﬁr%@%%ceut |h cgl
t . { t
or moaurstie ¢Etes A Sk Die BulEBERUEE 5 Bo el A B s

of the La¥eRthORreatment of obesity, hyperphagia (increased feeding) and diabetes.
GB 2304714-A (Assignee; Sanofi) discloses piperidine derivatives of the

R, R2
Al'z\
(- N N C N
A Ar,

formula:

0
where the various moieties are as defined.
FR 2717802-A1 discloses piperidines of the formula:
R, R,
Arp
v Ary
where the various moieties are as defined.
15 EP 428434-A discloses piperidines and piperazines of the formula:

Q
Ar\ / Y
IXXC——Y N N1
\ / R .
- Ar1

where the various moieties are as defined.
EP 515240-A1 discloses compounds of the formula:

Q
Ar\
X‘<___>N /‘-\#/\ N T Z
A
Ary



In its many enbodi nents, the present invention provides a novel CHﬁF§EPEM5
conpounds as antagoni sts of MCH receptor, nethods of preparing suc
conpoundswopharémeeut i cal conpositions contai ni ng one or rRAITAIHAOB300
conpounds, nethods of preparing pharnmaceutical fornulations conprising one
or 25 nore such conpounds, and nethods of treatnent, prevention or
anelioration of WO 02/076929 4 1 2 SEP 2005 PCT/US02/ 08300 one or nore

di seases associated with the MCH receptzor. In one enbodi nent, the present
~application’di scl oses a conpound, including enantioners, stereoisoners,
rotamers, tautomers and prodrug of said conpound, and pharnmaceutically
accept ablgegathbsyapious ehoiaties aof asdefinedinpound or of said prodrug, said
conmpound 5 havi%% t he general structure shown in Formula |: Formula |
wherei n:  to BP55953RAbgisclapes somPaimestafthe &mpHenyl , pyri di ne,
pyridi ne- N-oxi de, pyrazine_or pygidazine, wherein the substituents nunber
from0O to 5 may be the gane different _and are independently sel ected
fromthe group consisting of H ! ~ ClBr, |, CONHZ,

net hyl enedi oxy, OR, . co2RN"and OH/wi th Ribeing a € - C6 straight chain
al kyl or branched al kyl §r a C, cycloalkyl; 15 Mis Hor RR z= Ar2 0 Are
O Ar_} Are or where Are an unsubstjtuted or substituted phenyl wherein

the substituents nunber fromD to 5 may be the sane or different and are
i ndependently selected 20 from#4 he group consisting F, d, Br, I, R OR

NO2, an%%ﬁ w@qur;ogs%oieggga@é a¥QcfR6@76929 1 2 S E P 2905 PCT/ US02108300

7 R may e sane or different and is independently selected fromthe -
group consi sEP#y4661RA1 NidzjossbiRomicRels alitiy fortmda: NH( CH2) , OR; N( R) SO2R;

NH(CH2), N(R)2; N(R)SOZ(/R);_H\N -~~=~2)n H N
Y N/qq7/\N/T"‘\Z
\_/ "
Arq

where the various moieties are as defined.

Copending patent application, Serial No. , filed of even date
herewith, discloses certain novel compounds with MCH modulatory activity.

10 There is a need for new compounds, formulations, treatments and therapies
for MCH receptor modulation, diabetes and related disorders . it is, therefore, an
object of this invention to provide compounds useful in the treatment or prevention
or amelioration of such disorders.

A further object of the present invention is to provide methods for modulating

15 the MCH receptor using the compounds and pharmaceutical compositions provided
herein.

Another object herein is to provide methods of moduiating MCH receptors

using the compounds provided herein.

20 Summary of the Invention

In its many embodiments, the present invention provides a novel class of
compounds as antagonists of MCH receptor, methods of preparing such
compounds, pharmaceutical compositions containing one or more such
compounds, methods of preparing pharmaceutical formulations comprising one or

25 more such compounds, and methods of treatment, prevention or amelioration of



~s~H2)n 0 Y N/ (CH2)n N HR OH NH 10 12 sEP 1& WD 02/076929 6 H (CH2)n
502HHO 51 H3C Fi (CH2)n H and (CH2)n PCT/ US02/ 08300 C,, wherd hSEB0K
defi ned abovroammd where Y is a noiety nunbering 0 to 5 whiRaT/Gs02/08800 t he
same or different and are independently selected fromthe group consisting
of H OH NH2; 0 (CH2)n- N (CH2)n CH3 HO N CH3 0 (CH2)n HN ~N (CH2)n N Ti
WO 02/ 076929 0 _ N (CH2}"----- OR H7 (CH2) OR

4

one or more diseases associated with the MCH receptor. In one embodiment, the
present application discloses a compound, including enantiomers, stereoisomers,
rotamers, tautomers and prodrug of said compound, and pharmaceutically

acceptable salts or solvates of said compound or of said prodrug, said compound

5 having the general structure shown in Formula |

Z (CHo)y—{(Ry)p
Formula |

wherein:

10 Ar = unsubstituted or substituted pheny!, pyridine, pyridine-N-oxide, pyrazine or
pyridazine, wherein the substituents number from 0 to 5, may be the same or
different and are independently selected from the group consisting of H, CN, OCF,,
F, Cl, Br, I, CONH,, methylenedioxy, OR, CO,H, CO,R, and OH with R being a C,-
C, straight chain alkyl or branched alky!l or a C.-C, cycloalkyt;

15 MisHorR;
Z=
O Q
Al 121'\
Arz\\ /l‘k 3 \lr . Arz\\ /U\ ; Al‘z or AF\S/’LLL‘
g N 5
0

where Ar® is an unsubstituted or substituted phenyl wherein the substituents
number from 0 to 5, may be the same or different and are independently selected
20 from the group consisting F, Cl, Br, [, B, OR, NO,, and CF,;
n=0106;
p = 1-6;



(where W Ror OR) w-Nve2 5 OHHr (CH2)n NH(CH)n .J and / (%—%)Sg gﬁSN
H where n is defined above andt =1 to 5; and R2is H or alkyl. Fu
pref err edWPdROEIENt ati ons for the various functionalities REI/ESRMBIA 1 are,
For Ar': phenyl or pyridyl (nore preferably 4-phenyl or 4-pyridyl on the
ring in Formula l), with one or nore substituents on said phenyl or pyridyl
i ndependently selected fromthe group consisting of CN, OCF3 and hal ogen,
more preferapbly a phenyl with substituents selected fromCN, OCF3, F and
T, and still nore 15 preferably when at |east one of these preferred
substituents is in position 3 or position 4 on the ring wth respect to
sai d ri nf, snatheitiersaroe oo differebbany is indppsndéntly sslroted iromRbemudep | . For Z:

15 i cepeasiiscer RNl BO BN oNlBT o Tl s B 0 BimusO Rurtgs. ™ 1"
substi t URik bﬁlF‘(T))ECF( or OCH3. For R preferably a C -C, straight chain or
branched zgl kw ra C, cycloalkyl. For n: preferably 1-6, nore

preferably 2-4, and stifl nore preferably 2. 12 &P 2005 PCTI US021118300 1
25 EP 294|§ WO 0 210 29 PCT/ US0210830f1 8 t__l\/l H, For . preferably

selected f t he grodplcoxsi sti n%/a"F\\NHR; (R2 -=——=
NH( CH2) nﬁmﬂlﬁ ; 2). - N(R) 2; Cry ; and s Ve
preferabl e noieties bg ng/NHVe; NHEt; NMe2; NH ;. NH cycl oprppyl ;

NH-cycl obutyi; NHcycl épentyl; NH(CH2) 3NMe2; and ~ ' all )
5
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J Yto where Y and n are as defined above. For Y: preferably the qqutpgmg
NH2; Nwe2; NHwve; O (GH2)n---N -(CH2)n CH3 H H and H The present i'nvention
al so di sawoges7@2zonpound, including enantionmers, stereoi BOWER/088t aner s,
taut omers and prodrug of said conpound, and pharmaceutically acceptable
salts or solvates of said conpound or of said prodrug, said conpound having
the general structure shown in Formula li: [X)k H(CH2)n (R )p 15 Fornmula 11
WD 02/ 076929 9 1 2 SEP 2005 PCT/Us02108300 where M Z, n, p and R, are
~defined above along with their preferences; k is a nunber from0O to 5. X
may be the sane or different, and is independently selected fromthe group
consisting of: f O, F, w R OR CF3, HO0CF3, net hylesmdi oxy, and 5 HC
wth the pretefrkumﬁg%- i dr X being RHI~g., CF3 OYF3. The nunber k
is preferably 1-3. The p i nvention addi t'&a 1056874 conmpound,
i ncluding enantioners, sté oners, rotamers, tautone and prodrug of
sai d conpound, 0 and pharmaceytically acceptable salts or solvates of said
conmpound or of said prodruyg ¥/d conpound havi ng the general structure
shown in Formula Ill: A3 (CH)" (R )p Formula Il where M n, p and R, are
defined above along with their preferences. R2 is H or 15 al kyl d kis a
nunmber 0 to 5. Gis -CHz-, -C(O- or -C(O-0 with the -C(O linked to the
N(R, R2) in ahe figure. is an al kyl,, aryl, atéLngyl or aI#yIar
e

be the sare~ar_diffeyent hnd is ingddsendent|y ZeTekted fro
yI,'hangeE?WQhkUXVi ary[oxyf afgral.

consi sting of ﬁ?ﬂ&ryl,
al kyl aryl oxy, hydroxy, rboxy, carboal koxy, c CF3 and NO2)\_2Q[ The

ring noieties in the}jgventive conpounds nmay optionally carry
3

T
\/O
=1

<7 > e, a7

where n is defined above and where Y is a moiety numbering O to 5 which may be
the same or different and are independently selected from the group consisting of
5 H; OH; NH,;

o
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substituents or additional substituents on the ring. Such substitqg?g Pﬂﬁy
be, for 1 2 S E P 204 WO 02/076929 PCTI US02/ 08300 to exanple, R h Ee

al koxy, awplooxre2aryl al koxy, al kyl aryl oxy, hydroxy, carbo®CT/UHaHHAl koxy,
cyano, trifluoroalkyl, nitro and the like. Also included in the invention
are tautomers, rotaners, enantioners and other optical isoners of conpounds
of Fornmula 1, Fornula 11 and Fornula Il where s applicable,
pharmaceutically acceptable salts, sol wates and derivatives thereof, as

-wel | as prodrug of said conpounds, and pharmaceutically acceptable salts,

sol vates and derivatives of said prodrug. A further feature of the invention
i s pharnmaceutical conpositions containing as ac® ve ingredient a conpound

of Formula 1, Formula 11 or Fornula |1l (or its salt, to solvate or
i somers) togetfher with a pharsaceutically accepta PRy er (ghereeX€R pr GRL .
The i nvehtj so provi des met s—FO prepartag co ou%& of Formula 1,

Formula |1 tand For'fra 911, as well as nethods fer tr di seases such
as, for exanple, obesity and rel ated disorders, The nmethods for treating
conprise admnistering to a patient suffering fromsaid di sease or diseases

therapeutically 1s effective anobunts of a conpound of Fornmula |I. Fornula |1
or Formula |11, or of pharmaceutical conpositions conprising a conmpound of
Formula I, Formml &% or Fornula Ipl: The term” apeutically effective

ffective to make the
s MCH redyt at or\AI o di scto¥ed is A he:useofMea conpound
of Formula I} la ii or Nof 20 mula |1l fon the/ manufacture of a
medi canent fo eating obesity and related disorders. In addition to
monot her api es i ncluding the conpound reprgsented by Fornmula 1, Formula 11

anount s" ref anount s of

conmpound fu

or Formula Ill, afother aspect of this invention is conbinations (such as,
for exanpl e, ~duat"sqnbi nat | on\th Fdpy, —thr eejconbiyat i @mm25—tdwmer apy and t he
li ke, ) of therﬁpeuti%ﬂly?effeaive anou fra co und of Fornmula I (or
Formdla Il or Fornula 111), or"a prodrug thereof, orHa pharmaceutically

acceptabl e salt of said conmpound or a pharmaceutically acceptable salt of
said prodrug, and therapeutically effective anounts of one or nore
antiobesity / anorectic agent such as, f exanple, a 13, ist, a
thyrom netic agent, or an 30 NPY antagonist. WD 0210769g 1 2| SEP 2005
PCT/ US02/ 083008 ¥rt anot her agpett?6f i s ilnvemtion i's a et hog for

treating obesity co ising adm ni sterin o0 a mammal (which " termincl udes
humans) j e .S t ment;. a. therapeutically effective anmounts of
a first ‘&@?@o’ﬁﬁd‘?&%(ﬁgﬁgﬁ)\égﬁété‘o 0o%‘nd being a Formula | conpound (or a

For mul a 3rid RQ@QL@?@WL a Formula I'll conpound), a prodrug thereof, or a
pharmaceutically acceptable salt of said conpound or a pharnmaceutically
accdft abl e salhe pfeteded rppmsentationsdor the various functionalities in Formula 1 are:

For Ar": phenyl or pyridy! (more preferably 4-phenyl or 4-pyridyl on the ring in
Formula 1}, with one or more substituents on said phenyl or pyridyl independently
selected from the group consisting of CN, OCF,_ and halogen, more preferably a
phenyt with substituents selected from CN, OCF,, F and C}, and stilt more
15 preferably when at least one of these preferred substituents is in position 3 or
position 4 on the ring with respect to said ring’s attachment to the benzylic position
shown in Formula |.
For Z: Ar-NH-CO, where Ar’ is a phenyl which may optionally be
substituted with 1-5 moieties such as a halogen, OCH, or CF,, more preferably the
20 substituent being F, Cl or OCH.,.
For R: preferably a C.-C, straight chain or branched alkyl or a C;-C,
cycloatkyl.
For n: preferably 1-6, more preferably 2-4, and still more preferably 2.



b. therapeutically effective anmounts of a second conpound, said seqc?nglEP QQS
conpound being an antiobesity and/or anorectic agent such as, for exanpl

13, o agostes2da thyrom netic agent, or an NPY ant agoni SPCTWseIf@3mthe
amounts of the first and second conpounds result in the desired therapeutic
effect of treating obesity. This invention is also directed to a

phar maceuti cal conposition conprising a conbination of therapeutically
effective anbunts of a first conpound, gaid first 15 conpound being a
«Formula | caonmpound (or a Formula 11 conpound or a Fornula Ill conpound), a
prodrug thereof, or a pharmaceutically acceptable salt of said conpound or
a phar magegtj-cal | yHacceptabl e salt of said prodrug; and therapeutically

ef fective anmounts of a second conpound, said second conpound belng an

ant i obesifoy Rand/ or Prerieraktly selestpshirorsibn aseup copsisiagy érIP HR; Ng8).agoni st, a 20

t hyrom { S pt phar rraceuti cal .
accept amhgﬁarrl @ NWZE‘ ?q\g&ﬁggg? &#&@E@L%@éc‘?@gc?%ﬁg invention is a
kit conprising: a. ther utically effective anoun{s first conpound,
said first~ und belap\gk ormul a N{?rr}aund (or Napr:;?jzl a 11 conpound or
a Formula I'§I 25 corrpoun pr odr ug| t her gof pharmmaceutical ly

accept abl e Q’;}g said c d or a lﬁweutl cal ¢Ept abl e salt of
sai d prodrug; a pharnaceutvcally acCeéptabl e carrier, vehicle or diluent

inafirst unit dbsage form b. therapeutically effectlve anounts of a
secongl CWQH@%oré%rgfe?%l@’}ﬂme@i@%@mgmpmﬂé‘g\lPI'EtaNMé?’bIQH(F?Lléf‘O@ﬂ-PV N#f0r ecti c

agent such as, for ‘exanple, a B, 30 agoni st o} “agerit, or an -
NPY ant agwiopztcrpyaM—l—ayplnhutpb.d‘dﬂtqy@wneymdcr&éﬁb@hi;)aéiM@gr andr, vehicle or
diluent in a second unit dosage form and 021076929 12 1 2 SEP 2005

PCT/ US02108300 C. neans for ~egn ing said unit dosage form and said
in the anmount SN)\;Ee first conpound and of

second unit dosage form wher of

the second conpound result in|the desirad th&rap}fti c effect of treating
obesity. illustrative non-1limti xanpl es o erred anti obesity and/ or
anorectic 5 agents in the above combi nati on net hods, conbination

conposi tigns combi nat ion Kits include: phenyl pr opanol am ne, ephedri ne,
pseudoepl\'@@f‘? %eand rbﬁé%@glf‘{ﬂf'ﬁgd a:S’Oefﬁm ecystokinin-A (hereinafter referred to
as CCK- AFpagoni st, psferabNPME mdidtiRIM K aMBRINRIkR: (such as, for exanple,
sibutramne), a syrrpat hom netic agent a serotonergi c agent (such as, for
exanpl e, is dexfenfluram ne or fenfl@ramnne), a dopam ne agoni (such as,
for exanple, brong tine), a melapocyte-stinulating hornone |jreceptor
agoni st oT\\m metic | anocyt.e- | at-ichgntrordilene an T\a%h cannapi noi d
receptor ant'@gbnr s lani n clincentfating hor moneaant ag

proteyn (hereinaft erred to as "leptin"), a leptin anal og,

receptor agonist, a galanin antagonist or a G 15 |ipase inhibitor or
decreaser (sudhe aéeﬁﬁntul@%%tpn aisP gisclases eceompayad NAuing geankioMeEsi n

agoni st s o delyahappl, t%ru?&fne%r ar?cf'é ocﬁﬂﬁgzcj:g%t ?@Egﬁ@}oﬂ?}ﬁcgbﬁ! coi d

receptor “agoni st s an an aponi's ore agonr s urocortin
bi ndi ng pharmaceutically acceptable salts or solvates of said compound or of said prodrug,

said compound having the general structure shown in Formula I}
(X)x

]

=

ZT

z {CHa)y——(Ry b
M

15 Formula I



protein antagoni sts, agoni sts of the glucagon-like peptide-1 recept gz Eyfﬂﬁ
as, for exanple, Exendin and ciliary neurotrophic factors such as, 3 0
exanpl e, MIH7692920 Anot her aspect of this invention is aPaERURaZSHOr
treating diabetes conprising admnistering to a manmal: a. therapeutically
effective amounts of a first compound, said first conpound being a Fornul a
| conmpound (or a Formula Il conpound or a Fornula Il conpound), a prodrug
t hereof, or a pharmaceutically acceptabPe salt of said 25 conpound or a
pharmaceutically acceptable salt of said prodrug; and b. therapeutically
effective anounts of a second conpound, said second conpound being an

Sl ﬂoge r sdngse MeZi mH BRe &t af%%f‘?%é@ﬁ"%ﬁ@lﬂﬂwmI“'éfﬁép'ierwelﬁ‘icﬁﬁfk I$@ sorbitol
ai popt | ayRie Rt ek el B8 feleant i BAC RH0% RRRphsRshiR Pl éb‘i%d "

insulin fﬁ@n-pﬂ-@gfﬁtp @d;.q?s).snr@rbﬂ nsulin mnetic, netformn, acarbose,
PPAR- gamma | i gand such as troglitazone, rosagl i tazone, piogli tazone or

GW 1929, H GuFf Byl B &R, V0. @77 ewtbylegediony SEP 2005  PCT/ USCR108300

gl i pazi de, glyburide, or ghlorpropan de wherein the anounts of the first and
second conpounds result in\the therapeutic effect of treating diabetes.

This invention is also dire ed to a pharmaceuti cal sition conprising a
conbi nati on of therapedtic IIyNeffectlve anount first conpound, said
first 5 conpound bein rmulla I conmpeund (or Foqnu 11 conpound or a
Formmula 111 conpound), a p Pug thereof, or a pharmiceutically acceptable
salt of said conpound or phar maceutically acceptable salt of said
prodrsig; therapeuticallyH=%ffective anmounts of a second conpound sai d

phosphor HECLe AR FoideCdsEr daf e, T, B Sbb e TP TRk i ot i n

tyrosi neppiyapsiatiage | B inhibitor, a dipeptidyl protease inhibitor,
insulin Flncludlng orally bi oavai | abl e i nsulin preparations), an i nsul i n

metic, et filenpieseatinvpation addibpnalydisaieses ganmpauste, rcludiagl i t azone,

(v20! ! S0 o b R8s Rl B et S S o BBl

accepp ab bﬂdq:élf’fsfmﬁibeuﬂéﬁllycécﬁzegtatﬂe sHRS br soRANSTsar$ BeRboahdidiics sayention is
a kit conprising: a. eutically effective amounts of a first conpound,
ariormEov

said fir @fOGTG'Qnﬁé haviag the Qene(ﬁbﬁfﬁéﬁﬁﬁéﬁ cbewa ibermkiR W5 conmpound or
a Formula | | | conpound), a prodrug thereof, or a pharnmaceutically
acceptabl e salt of said 20 conpound or a pharnaceutically accept abl e salt of
said prodrug; and a pharnaceutically acaoeptable carrier, vehicle or diluent
ina first unit dosage form b. ically effective anounts of an

al dose reductase inhibitor, a glycoggen phpsphoryl ase inhibitor, a sorbitol
dehydrogenase inhibitor, a protein ne phosphatase 1 B inhibitor, a

di peptidyl protease inhibitor, iftsuli including 2 3 orally bioavail able
insulin preparations), an |nsuI| mnmet{ic, +metformn, acarbose, a
PPAR-gamma |igand such as trg ngt ﬁﬁﬁgLL*ﬁ one, pioglitazone, or GWM
1929, a sulfonylurea, glipazide, Yfor pr opam de; and a

egB rid
Formula IIT
where M, n, p and R, are defined above along with their preferences. R, is H or

15 alkyl and k is a number 0 to 5. G is ~CH_-, -C(O)- or —C(Q)-O- with the —C(O) linked
to the N(R,R,) in the figure. R, is an alkyl, aryl, arylalkyl or alkylaryl. L may be the
same or different and is independently selected from the group consisting of H, aryl,
alkyl, halogen, alkoxy, aryloxy, arylalkoxy, alkylaryloxy, hydroxy, carboxy,
carboalkoxy, cyano, CF, and NO,.

20 The ring moieties in the inventive compounds may optionally carry

substituents or additional substituents on the ring. Such substituents may be, for



pharmaceutically acceptable carrier, vehicle or diluent in a seconﬂzqmpqEﬁ
dosage form and WO 02/076929 14 1 2 SEP 20D5 PCT/USQZ/ 08300 c. neans

cont ai ni ngygs@jodsoke r st unit dosage form and said second uni pcTAReBGSHT Or M
wherein the anounts of the first conpound and of the second conpound result
in the desired therapeutic effect of treating diabetes. 5 Detailed
description of preferred enbodi nents In one enbodi nent, the present

i nvention discloses conmpounds of Forrmulia 1, Fornmula Il or Fornula 111, or a
pharmaceutically acceptabl e derivative thereof, as inhibitors of MCH
receptor. The various definitions for the noieties in Formulas 1, 11 and
11 are egxamplagfyvelodsn, dikeys adddxyn edylatdoxywatiglargloxyt bydnoxg atarangy,
scientific terns used her |n hav t he aning as i s conmonly

under st 068K, BYa@%ﬂFf‘yﬁaﬁﬁgnéﬁ?a?€%Wﬁ1E§ this invention bel ongs.

Thus, for exam&ncm&%dﬁﬁﬁﬁéﬁ{ kiok g’f‘r?'téiﬂbﬂ%r&hl?otéh@% S0P a%f%aal koxy)

refers to a nonoval ent group derive roma sttraight or branche in

sat ur at editgrdntical isomeby of bempemmasaibf Bbrmaulsi !ngloermrla)mdm/Fmgnd[admere 8
carbon 15 atorﬁ rF,F)referabl%gfroml to 6; i

ary esents a carbaqgcyclic
gr oupSha@PRiCadmRIBrMaceslicahtoptahte salte: Sq’lbi@ier?ga& dPE‘é%tiVet??r{BQ‘l?@g oi d
ring, wihyald pr‘%&ﬂ{r}i&%ﬁd%@ﬁ%ﬁe I ath&’E Eéﬁt:&@@)oé’c;be BERLRE the

car bocycl'iC group ng Int §7posSs achnent .

Pr ef er r edobyds amabdpdvativelsud esajthprodrug.l - napht hyl, 2-napht hyI and i ndanyl,
and 20 especially phenyl and substituted phenyl; aralk |- resents a
nmoi ety cont ai ﬁrfh'(j[hgﬁf%?rtwe ot nyanivads Phéfmécﬁ%%ﬁ“ QQVRWS'“%H' Gordaining -

represen §a%tr{?@'i rég%ﬁgé%gﬁrﬁsr{ak%u@aé%& Lﬁ%'fyﬁo:'rbuﬂ'léelijo}’l:ﬁnﬂﬂlaaﬁi br%%%&ﬁb 825

cycl oal ky ocyclic ring having from
car ban atsohrate cprr ebmeab} wg&thar vith @phaanad:deuncmlllysaoderptmie daemarcrroem::ltpient-. -

represents, addition to the teroa groups .defined be] ow, . saturated
and unsat ur at 38%9%‘1"?*@%@‘@%&%“5%0&“ {dprepariag somp S Faria

atom i nt @o@MHfa i14nd Pﬁﬁﬁf?&%'és"wéﬂ 89 n?étﬁé!@é %ﬁré%gﬁ%@%%éé% Oh 28Ny’ 1 NG Or

two fused 30 rings, erein each ring is ere and may or may
not have edamples obesitgsntdhetatéddisodddrecbhe zmihpdsefbetreamn@pommme ri ng
structure has, from?2 to 8, .WD.02/ 076929 %’ P 2DD5 PCT/ uso2/ g{SOO

pr ef er abBFMINISIArEGE aPRUGT SHTEIRGAOM St d’éea%‘? 09, diseases dhasppeuscal

3- pi per agkidytive émoahts%fr@e@ﬁ@buﬁalor Fermara PchfrrﬁJ‘é wmrn%r%mawr oGt ogen --

represents fluorine, chlorine, bromne and iodine;, heteroaryl - represents a
cyclic orp@armacegnmapcmoa@)oas chaysisinge comduril aihBsmmuin faFormilatleor upt i ng
acar boc%l | mula I'llnghusa I lejtggra%gﬂtlcﬁly err%c%vguar;rbunts refers to amounts of the
compound that are effective to make the compound function as MCH modulator.
Also disclosed is the use of a compound of Formula |, Formula il or of
20 Formula Nl for the manufacture of a medicament for treating obesity and related
disorders.
In addition to monotherapies including the compound represented by
Formula 1, Formula Il or Formuia 1}, another aspect of this invention is
combinations (such as, for example, dual combination therapy, three combination
25 therapy and the like,} of hierapeuiically effective ainounts of a compound of
Formula | {or Formuia Il or Formula ti1), or a prodrug thereof, or a pharmaceuticaily
acceptable salt of said compound or a pharmaceutically acceptable salt of said
prodrug, and therapeutically effective amounts of one or more antiobesity /
anorectic agent such as, for example, a B, agonist, a thyromimetic agent, or an

30 NPY antagonist .



nunber of delocalized pi electrons to provide aromatic character, ﬁtcsg tgﬁ
aromati ¢ heterocyclyl group having from2 to 14, preferably 4 or Pd
atoms, e.Y0,02976928. or 4-pyridyl, 2- or 3-furyl, 2- or 3-tHiEHR§208W 4. or
5-thiazolyl, 2- or 4-imdazolyl, 2-, 4- or 5-pyrimdinyl, 2-pyrazinyl, or
3- or 4-pyridazinyl, etc. 10 Representative conpounds of the invention which
exhi bit excellent MCH receptor nodul atory activity are listed in Table |
along with their activity (ranges of K! val ues in nanonolar, nM. Depending
upon the structure, the corrpounds of the invention may form

h ti [, t abl t th i d
organi ¢ or “% g Pbahpepanld ls%&g%,%g&g;n@mﬁrg@g%;a%ﬁ' such sal t
formati Oébrﬁpﬁsnﬁg%rd%ﬂs%@’ ?n@ toSéJHatfmrfa é@ﬁ%ﬁ%% 'iﬁolu@é%ﬁhﬁvar&}) §d héed gial i c,
mal oni ¢ I1C, A unarlc uccli ni c, ascor el C,

met hanesslhcfmnne@tnwrd other nmineral and car boxylic acids well known to those
skilled in the art For forpation of salts \f%th bases, swta]Je bases are,

for exanpl e, NaOH, NREREUCAY e YRAMEHN FIGRhCOPPAHYWE SRIG St and t he

i ke I N, t i

corrp05| tl%}ﬂ Hg%rr%mgm ng a I %:’n\?/% L?( K@%%%%&g?ﬁ%@g@pgﬁ&%ﬁ%. ar]?/ i
corrpound@omgoamd)aatprumugnngraﬁ; end phidapbaticallyedceptble safias shidons
generally additionally conprise a pharmaceutically accept abl e carrier

di | uent , CRIREPPIAE aahaaaawléhtca(ﬂaaqcama%w"Péfsemér@ pagitdherein as carrier
material s). Causﬁlef’zﬁlpet@‘é%iﬁ %ftv@ mcﬁf?ﬁ oP& Sb¥bhd corz'{ﬂ) ngpQ%B'E%%QHH' caI

COﬂpOSItIOﬂS POSSess rea 1 ng O esity and r | sorders.
yet anotdrempeund Oeimgrin arhthmqmitgsaem/on anenctioagenssuarsas, foeehatpld, @ B,

preparin har maceut i cal conpositiop rising the inventive aryl or
bi ar i) Hempdlneaiaetia R0g8ti /& h@’\@ar\ nistAVhereiIh HiG AEAMEHS %Pa/t‘ihe

W typlEand S P gt B TG s SO e ER B R B B I ot er e
in adm xbohesttywi th suitable carrier materials suitably selected with respect
to the intendgd form of ad[n ni stration, | t abl ets,. capsules (either

solid-filled, Qs iAVEIHONE q@ae%?dﬂ?awrmaqegﬁsa'WEOM MESREG 2 ut i on,
or al ge|§@mbﬁn'a'n25h rc:?%hﬁh;?ﬁﬁ%c%ﬂlg'e%e%_@@‘& r?]téwf YR st n?d*ﬁ?@@ﬁ&ioéh?d figfid the

| i ke, and consi sten conventi onal pharmaceutical practices. For
exanpl e, ccﬁmpoomdibemgra howoulatli compaundhéor 4 ormoia i abmwndror@aﬁennmda ilit he
active dru onent be gonbined with an ora Xi, C

phar macetRTRAITY: AEKepLaNErqqiart a@i»aﬁnace@z%w cepitiosel U faidcn,

sucr ose, baﬁ@aﬁ BRSSE By SRicRb LI isa! pRp ARy cal cium

sul f at e, C&ﬁ{) a#ﬁ% , eﬁleyalwal co b?ﬁ qtﬁggpoéh%g)&ﬁa?\% the |ike.

NMor eoverthemmut@aﬁy eﬁebtme dArmbunisecietl sesmcﬂ abmeobnddmld Secobdicoapaind

disinte i ents.. and,col ori ng. agent.s y. e inc pora d in the
St or o Bt AR B Be A N B s, PO Dol B . ol e out o8
per cpnt thgkRRinetR SIS 4n MIRY §Htég%ma Qha/@?bﬁt;bﬁaIM9haPﬁéeéut;cage' atin,

natural sugars, cornh sweeteners, nat ural and synt het'i ¢ guns such as acaci a,

sodi um aatgiamdatae C@Eﬂ&mb@m@’emﬂdjblelrml ose, polyethylene glycol and waxes. 15

Qg:)ln g the | Ubﬁnot%gtr gség "afo?ttrxrlg n\Peenter%ntts aogi?go%%ns:lrj‘%e In these dosage forns,

a. therapeutically effective amounts of a first compound, said first
compound being a Formuta | compound (or a Formula it compound or a Formuia lit
25  compound), a prodrug thereof, or a pharmaceutically acceptahle salt of said
compound or a pharmaceutically acceptable salt of said prodrug; and a
pharmaceutically acceptable carrier, vehicle or diluent in a first unit dosage form;
b. therapeutically effective amounts of a second compound, said second
compound being an antiobesity and/or anorectic agent such as, for example, a B,
30 agonist, a thyromimetic agent, or an NPY antagonist; and a pharmaceutically

acceptable carrier, vehicle or diluent in a second unit dosage form; and



aci d, sodium benzoate, sodium acetate, sodiumchloride, and the |iKke.
Disintegrants include starch, nethylcellul ose, guar gum and the | i1kde SEP 2005
Sweet eni nyO0a@76928vori ng agents and preservatives nay al s&#CHAISIHEI3Hed
where appropriate. Sone of the terns noted above, nanely disintegrants,

di luents, lubricants, binders and the like, 20 are discussed in nore detail
bel ow. Additionally, the conpositions of the present invention may be
formulated in sustained release formté& provide the rate controlled rel ease
-of any one or nore of the conponents or active ingredients to optimize the
t herapeutic effects, i.e, MGH inhibitory activity and the |ike. Suitable
dosage forns For suREAMGEY qostaiais said lfigsl andodosags leantans! e2id sesaprdiuRitng

I f [ di Sl nt ' | | I [
a1 ces PN it SR R B e e R DS SR T B Be BB & For m
or capsutempeRRtabBuRh HEBedif RRNAHEGHOEFENGIRGHIALRbaRAYOUS pol ymeric
matrices. Liquid formpreparations include solutions, suspensions and

emul si ons. Asill@tative syeanindingesxaseples of poeferedardicbesityandfor gnomatiene

gl ycol solutiansg. for arenteral injections or addition gf sweeteners and
pact 11 er sovafs e Ao BieiRaGen bH§54b28mEnaleN ol helior® i Usozs 03500
suspensi gambMisticrkitSineide: phaRyBrdBIBMARA cPHeARRe BYetlceEphenfhede
solutions for intranasal adm nistration. Aerosol preparations suitable for

i nhal at i phenigymimgs|aigeolegysiokioisAdihereinaftesrefemeg snas CEKrAN agamigthamay be in

conmbi nation with a_pharmaceutically acceptable 5 carrier such as inert

conpr essgt?”é’é'é‘?'“s.faap%kgﬁE}ﬁ@HPf %’dﬁpﬁp‘?% 8’??’(‘@{"9@;})6@@1*%’?'?8 A a low nelting

wax SUChstétHﬁrﬁﬁﬁétﬁ: agehahlserompfyiolagenl ((Rh £31G8r 8garApRoa butter is
e

first nmelted, and the active ingredient “is dispersed honbgeneously therein
by std rr dexfesflugmineser ienkurgninehe dopasine agenigbtreshasyiatenample, t hen

d i - ient  si l.ds, .all dt L, i th
ol ai 1y BIAEEHER CRn B ECuER iy oo BBneh 8 ERerorBeRREPL TRER 2 10 be
conver t eghelghedyib-stinafiating Hefmoh® ahkhfiy, & dHHabMAR BN Enfagbnkt ther oral
or parenteral admnistration. Such liquid forns include solutions,

suspensi BidaRiAcoaraNYRERG hormengantaanfisl the OfF pratein (heginalier refgired ko be

el ver oL oA STEHR bl o PSR PR AR S A Y [

t r ansgler npdsmrihiitgrfortdiremddr (Suet asesRstanI Othéf)’@ﬁnréﬁti@éﬁem@wﬁﬂﬂéOna| in
the art for this purpose. The conpounds as well as the pharnaceuti cal

f or nul at bembesshagenisiy dehydrampiandrestaroee o6 apslaasshaigo! aglysogustieridi ver ed

the. phar [EeRys: addRA KolrREeRAeRR o BRI A TS, Bforiiupofi 1" e
pr epar at p@ieinsarmedhists] edioniite o8 thd glickgbhdike papititedtoRRRpESMERNMS) Sor

appropriate quantities of the active conponents, e.g., an effective anount
to 25 achrawple. fxenshn agd giianpsedrotrophic factors such as, for example, Axokine.

20 Another aspect of this invention is a method for treating diabetes comprising
administering to a mammal:
a. therapeutically effective amounts of a first compound, said first
compound being a Formula | compound (or a Formula |l compound or a Formula ill
compound), a prodrug thereof, or a pharmaceuticaily acceptable salt of said
25 compound or a pharmaceutically acceptable salt of said prodrug; and
b, therapeutically effective amounts of a second compound, said second
compound being an aldose reductase inhibitor, a glycogen phosphorylase inhibitor,
a sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 1B inhibitor, a
dipeptidy! protease inhibitor, insulin {including orally bioavailable insulin
30 preparations), an insulin mimetic, metformin, acarbose, a PPAR-gamma ligand

such as troglitazone, rosaglitazone, pioglitazone or GW-1929, a sulfonylurea,



The quantity of the inventive active conposition in a unit dose of
preparation may be generally varied or adjusted fromabout 1.0 m Ii ?éfﬁ&ﬂﬂéo
about 1, 00® 02474929 gr ans, preferably from about 1.0 to abouRCHESIMBIN0 gr ans,
nore preferably from about 1.0 to about 500 mlligranms, and typically from
about 1 to about 250 30 mlligrans, according to the particular application.
The actual dosage enployed WD 02/076929 18 1 2 S E P 2095 PCT/ LI S02/ 08300
may be varied depending upon the patient' s age, sex, weight and severity of
‘the condition being treated. Such techniques are well known to those

skilled in the art. Generally, the human oral dosage form containing the
active i gipadiienayburige, ehienpppaniseadhares the ampestspelthadijst arkbsegasight and

frequency of the s adm nistration. w a cording to the

j udgment %BF”HOHESE{?%‘ﬂm%"&%éf'?Fﬁpcﬁt’a?ﬁéﬁeﬁpggﬁ%qmq 9ﬁgggegsm‘rended dai | y dosage
regi men for ompls ipdEhtibSid MsbAira®ean (PR BRarrhaEFNRIRPBdmboRitish|dongsrasing & about
1,000 mlligranms per day, in si ngle or divided doses. Sone useful terns are

descri begopdlinatiome tampaudically effeetive angustsedfiaafirst sarmoned, sriddiigll osur e

Srarch 1 Gpriaar e s KR HeniTeunBuSr ¢ st B s Bl f o EBph DR &Y
i ngr edi e'&bﬁ'npo'dﬂﬂﬁ SPRIdru§ Ansrelotoral gharmtictbaly aesptabledarsisad rel atively

hi gh gel strength bone ahd pork skin gelatins. ~ The capsule itself may
cont ai n seupouadmy @ ghamMmanmbicaly agoepigblegatt of said pprdisgi terapeticady

reservatives. Tablet- refers C ressed or .nol ded sol . sage form
Contai ni AgeERe adguRbof forEdndfeBrrti, S BaPhuPriEird bafe ShiiGe can be
pr epar ed rdyuctESMhasEIroa ghfcotjext Mcﬁs%)hgfylégeaih%ktﬁlfdrpﬁi§oﬂﬂ£cﬁid@ﬁ?brbpeﬂ@§e
granul ation, dry granulation or by conpaction. 20 Oal gel- refers to the
acti ve i iynitiredtpsolgins peesiea mowbatﬁﬁerﬁ?z wnibitpraa d@&ﬁt@b’ﬂpmt%ﬁ%@ﬁim@@l id

nor odi et elsFRaRrb AR D iR e Eetp ARt AR A? o) Ui ces
Di | uent médtafrns, édér@@@kﬁ,taaﬁ?ﬁm-ghﬁimalﬁg@hd yucrlie tepylitdrneeieyagieizonen of the
25 conposition or dosaﬁe form Suitable diluents include sugars such as

| act ose, piegitazene, o i 19, ansultashirea) glipegisles B Usigle; eahiFIBPamRéda:, corn,
rice and p@t Ebtligh IISfmd cel l ul oses such as mcrocrystalline cellulose. The
amount of diTUEAE Y n t he conposition can range from about 10 to about 90%

by wes ghta gHarbectiidaly acoeppaisSieloader, PeGitR @dilugntom about 25 to about 75%
nore preferably from about 30 30 to about 60% by weight, even nore

pr e; er ab} y fr oo asrest pbttap venbonds a kit copprimns WO 02/ 076929
PCT/ USC2/ 0830Q 19 Qi si i :
9 EE@JPB%E%@W eﬁecrtl‘%e(‘d’rﬁodrﬁ? gg%g[rgé&aﬂ @Qﬁﬁ(ﬁi defy h{&ﬁe

conposition to" hel reak” apart (dirsin el'ease
medi canegbmpotndting adFermiigdicanippundqdbud Eorsiudd Tiesnporel of abanuialiubl e”

nodi fi ed starches such as sodi um car boxynet hyl _

compound), a prodrug thereof, or a pharmaceutically acceptable salt of said

20 compound or a pharmaceutically acceptable salt of said prodrug; and a
pharmaceutically acceptable carrier, vehicle or diluent in a first unit dosage form;

b. therapeutically effective amounts of an aldose reductase inhibitor, a

glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, a protein
tyrosine phosphatase 1B inhibitor, a dipeptidy! protease inhibitor, insulin (including

25 orally bicavailable insulin preparations), an insufiy mimetic, .netformin, acarbose, a
PPAR-gamma ligand such as troglitazone, rosaglitazone, piogiitazone, or GW-

1928, a sulfonylurea, glipazide, glyburide, or chiorpropamide; and a

pharmaceutically acceptable carrier, vehicle or diluent in a second unit dosage

form; and



starch; natural and synthetic guns such as | ocust bean, karaya, guar,
tragacanth 5 and agar; cellul ose derivatives such as nethyl cel | ulios&ERHd,
sodi um cawvbaxymeldhyl cel | ul ose; mcrocrystalline cell ul osesr@ndsnress®- | i nked
m crocrystal line cellul oses such as sodi um croscarnel | ose; al gi nates such as
al ginic acid and sodi um al gi nate; clays such as bentonites; and effervescent
m xtures. The anmount of disintegrant in the conposition can range from about
2 to io about 15% by wei ght of the conpésition, nore preferably from about 4
~to about 10% by weight. Binder - refers to substances that bind or "gl ue"

powders together and make them cohesive by form ng granul es, thus serving
as the "adhesfve" MeanRdor IBHAGING PF firsh witibAesa@riTuBhasd valdsecans Wikl r eady
avail abl g in.t dj ' ' ' incl ude
ugar o surtbelOTnCEEh SR8 Amt B 1 AP b o 0 h et o
natural gHBogns et inaRS desirgetirirapeand efibttogfacadting didbetest i ves of seaweed -
such as alginic acid, sodium al ginate and anmoni um cal ci um al gi nate;
cellulosic materials such as nethylcellul ose and sodium
car boxynet hyl cel lul o [ _ )Se:
pol yVi nyl pyrrol i gjone,%ee_ C S-SUCH &S ffagiest v "’li num silicate.

The anount ofy hd@eibddimbRE 168 TRES iBleiRdh a@w@sefsr@ﬁm?bgn@s of Forakmt 20%
by weight of the conposition, nore preferably from about 3 to about 10% by

wei g Pt , |, &osmuteol ergrasadabl.yorfa @ﬁﬁ&bggeuwaﬂg mmﬁatﬂ%d%rivaévg rhfneregans cant
- T 1. | e . 25 :
o anut eanhiRrS Y T e R e st vadi 08 EHo0 s BT DR RBRNES s st b B i

by reducamdif aicChiven aBoviear. Suitable lubricants include netallic stearates
such as magnesi um stearate, calcium stearate or potassium stearate; stearic

aci dto hi gh nEhiesagiebopdothrnmss, adidgchaicet arndsoisndfic tarMms uaed hetrin heyesodi um

ol yool s tcrant Mreating 8% Seo i AREHEbE! nEatie o FUbE R AT L Rhh A,
step befuenteiBeeagE ONhus ifeicaxdrhiple, tHal sdrmbalkpr n@ingrthbfwkwgyofrﬁ@@opf t he
granul es and in between them and the parts WO 02/ 076929 20 1 S E P 2005

PCT/ US022IB8R00SHTS th@ manp@lenrgrogp deiveditimta siraighber beanched ahan

compos < PR thBREErS L RSB he s OB R B FAB £ o
abouts 0. Zokes, phsfatatily B¥nby tovei ght . G ident - material that prevents caking
and inprove the flow characteristics 5 of granulations, so that flowis

smoot h and un@fybr fiePRSERSA eadocyelt graupchaneg §iom 6da 14iraskiogatams ardic. The

by woi gnt 44 £ Bel Pup BEnZBAR8Sr, Wt ar b b pLORERME asSRic el 20 ™

by wei ghdtordsobichi r@rieasielis growgxbéipigantehdeals poeubdedintsosiadtizehnientt he
conposition or the dosage form Such ex0|2{)| ents can include food grade

i 0 dt )
dyes andPieierded pad @rayrsinchigenhsnylohmhaphthvlid-appethybiaad egand.uand as clay or
al unj nu | oring agent can vary fromabout 0.1 to
abo{?to 5%%0&%{y&ﬁéﬁgfgﬁﬁghb%§%§2ﬁ§@%, preferably fromabout 0.1 to about 1

% aralkyt — represents a moiety containing an aryl group linked vial a lower
alkyl;
alkylaryl ~ represents a moiety containing a lower alkyl linked via an aryi
group; '
25 cycloalky! - represents a saturated carbocyclic ving having from 3 to 8

carbon atoms, preferably 5 or 6, optionally substituted.
heterocyclic — represents, in addition to the heteroaryl groups defined below,
saturated and unsaturated cyclic organic groups having at least one O, S and/or N
atom interrupting a carbocyclic ring structure that consists of one ring or two fused
30 rings, wherein each ring is 5-, 6- or 7-membered and may or may not have double

bonds that lack delocalized pi electrons, which ring structure has from 2 to 8,



Bi oavailability - refers to the rate and extent to which the active drug 15
i ngredi ent or therapeutic moiety is absorbed into the systenic cifduJEt3Hn
froman €wEeAT@eered dosage form as conpared to a st andarREToHS@EHRIN00] .
Conventional methods for preparing tablets are known. Such methods i nclude
dry nmethods such as direct conpression and conpression of granul ation
produced by conpaction, or wet nethods or other special procedures. 20
Conventional, nethods for making other forms for administration such as, for
exanpl e, capsul es, suppositories and the like are also well known. Another

enbodi mrent of the invention discloses the use of the _pharnmaceut| cal

conposi t PieferablySeapsEe GBaken aPmMs; 841 nen®! SfPiRrilingles- ol StPiRgrazinyg2-

exanpl e, _obesi 2 | i KR t hod conprises administering a 2s

t her apeu?ri %’gl‘qréxgmgfr%e&aﬁtﬁ%g@?ﬁ'ﬂei nventive pharnaceutical conposition

to a patienthdlayemg repedsentsis@ase cblorites 6acheaadd icdinged of such a
treatnent. As stated earlier, the invention also includes tautoners,

enanti oners dmierasiler represeds Sondlis asganipgrevprpayitgsatifaseondhpl icabl e.

exi 3t | n TGS FEcEr R 0 e PN g Aol BB RS R "Wk
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Anot her enbodi ment of the invention discloses a nethod of making the

i nvent i vieetaragyclyt griugriavies fresudde 1di BEafesdly Rardi aarbpneatedispBEhds-. fay be

car ed | . : o e | ds _
Pt obodur 2oa7 AN, 21 oL ERIDY B1E SFOMIZ 4 Br Bithiar SR £oG ! Rhigabdrady 'V
SCHEMES AbbrSpiyfdniding, Mpyedeiayleousedr dpytibazigsetd.pti ons of the schenes,

preparations and the exanples that follow are: Abbreviation used: to Ar =
ar gol? Boc = tRepraseniatiyeyeampenyis of gheHnveptipn -whichnskhibitexgefieat MCH

di chloro 3 = - dj | .= .. .
car bonyl @%&%@%@Wé%‘%@ﬁ @Sytgi’ gﬁg%%?%g%o% %ﬁ%hgg e"[ﬁﬁ‘:wgy (ranges of
N, N- di mneKhydidesy ifaardenol&, M= N, N-di i sopropyl ethyl amine Et = ethyl 20 EtCH

= ethanol EtQOAc = ethyl acetate HOBt = 1-hydroxybenzotriazole H2SO4 =
sul furic aci dPeEEndingyaPHJan siHLkie tbe compounds of the invention may form

pharmaceutically acceptable salts with organic or inorganic acids, or organic or
i5  inorganic bases. Examples of suitable acids for such satt formation are
hydrochiloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, methanesuifonic and other mineral and
carboxylic acids well known to those skilled in the art. For formation of salts with
bases, suitable bases are, for example, NaOH, KOH, NH,OH, tetraatkylammonium
20  hydroxide, and the like.
In another embodiment, this invention provides pharmaceutical compositions
comprising the above-described inventive aryt or biaryl compounds as an active
ingredient. The pharmaceutical compositions generally additionally comprise a

pharmaceutically acceptable carrier diluent, excipient or carrier (collectively referred

-
L

to herein as carrier materials). Because of their MCH inhibitory activity, such
pharmaceutical compositions possess ufility in treating obesity and relaied
disorders.

In yet another embodiment, the present invention discloses methods for
preparing pharmaceutical compositions comprising the inventive ary! or biaryl
30 compounds as an active ingredient. in the pharmaceutical compositions and
methods of the present invention, the active ingredients wilt typically be



25 H20 wat er K2CO3 = potassi um carbonate LDA = lithiumdiisopropylam de
LiOH = lithium hydroxide LiAIH4 = lithiumalum num hydride 30 Me = methﬁal
Mel = nethyl iodide 1 2 S E P 2005 WD 02/ 076929 PCT([ | S02108300 22 MSERi2HH
met hanol w&B28692di net hyl sul fi de NMMO = 4- net hyl nor phol i nePQFBXI2H8300

Na( QAc) 3BH = sodium tri acet oxyborohydride 5 NaCl = sodiumchloride NaH =
sodi um hydri de NaHCO3 = sodi um bi carbonate Nal0O4 = sodi um peri odate
Na2CO3 = sodi um carbonate i 0 NaOH = sodi um hydroxi de Na2S04 = sodi um
sulfate Na2S2G38 = sodiumthiosulfate O3 = ozone 0z = oxygen 15 Gs0, =
~osmumtetroxi de Pd(PPh3)4 = tetrakis(triphenyl phosphi ne)palladium O SOC12
thionyl chloride TEA = triethylamne TFA = trifluoroacetic acid 20 TMSOTf
t ri net agménisigred in airdroreewihrsetiabteonatrier maberials seitablyyafested athHMCHR- CHO

nunen neleanest EoRieCs S o akEn Sistoaph ol Badie: sy PRI oo,
beads | agsefiyd tdbMbeald fIREBA li?dlhl'lék'!l)r,‘poﬁ%érs:fo?@éh@ﬁuﬁéhy@i‘a@b@!ém n MCH =

mel ani n concentrating hornone = mel ani n concentrating horhone receptor
Sever al alititey disfarsibiy grranulasy syheps; suspansisnsf andithe likey anti comsastent with

i nt di at th f i]lust d Ln the fol ] ti . .
Star 11 ngeOREHATe) PRRETaFcR BIARRS: RALGFABP Be M BeAUR TR G et od. WO
02/ 07692%rn?oﬁtaiaue%s%€%a§9&és E@éé@z&%%ﬁﬁ?éﬁt'rﬁ& 56 ReRsinda dithByhyoe used

to synthesize reaction [ nternedi ates
oral non-toxic pharmaceutically acceptable inert carrier, such as lactose, starch,

sucrose, cellulose, magnesium stearate, dicalcium phosphate, calcium sulfate, talc,
mannitol, ethyl alcohol (liquid forms) and the like. Moreover, when desired or

10 needed, suitable binders, lubricants, disintegrating agents and coloring agents may
also be incorporated in the mixture. Powders and tablets may be comprised of from
about 5 to about 95 percent inventive composition. Suitable binders include starch,
gelatin, natural sugars, corn sweeteners, natural and synthetic gums such as
acacia, sodium alginate, carboxymethylcellulose, polyethylene glycol and waxes.

15 Ameong the lubricants there may be mentioned for use in these dosage forms, boric
acid, sodium benzoate, sodium acetate, sodium chioride, and the like. Disintegrants
include starch, methylcellulose, guar gum and the like. Sweetening and flavoring
agents and preservatives may also be included where appropriate. Some of the
terms noted above, namely disintegrants, diluents, lubricants, binders and the like,

20  are discussed in more detail below.

Additionally, the compositions of the present invention may be formulated in
sustained release form to provide the rate controlled release of any one or more of
the components or active ingredients to optimize the therapeutic effects, i.e. MCH
mhibitory activity and the iike. Suitable dosage forms for sustained release include

25 layered tablets containing layers of varying disintegration rates or controlied release
polymeric matrices impregnated with the active components and shaped in tablet
form or capsules containing such impregnated or encapsulated porous polymeric
matrices.

Liquid form preparations include solutions, suspensions and emulsions. As

30 an example may be mentioned water or water-propylene glycol solutions for

parenteral injections or addition of sweeteners and pacifiers for oral solutions,



wherein the structures are aryl am nes and aryl carboxylic acids. T{;g
synthetic nethods used here are nodified fromknown literature pro éﬁPé@ﬁ
such as: WaAp2/@6929D. Edstrom and T. Livinghouse, J. Am Ch&mil/US8y08300.986) ,
1334-6; (2) C. P. 5 Forbes and G L. Wnteler, J. Chem Soc., Chem Comm,
(1986), 279-80; and (3) S. Kano et al., Chem Pharm Bull., 1985, 33,
340-6. In reaction Schene 1, allylation of the arylacetonitrile nmay be
acconpl i shed wusing LDA to generate ani@nion followed by coupling with allyl
~<iodide. The resulting 4-cyano-4-aryl-but-1-ene may be converted to an am ne
by reduction of the nitrite to group by treatnment with LiAlH4 to form

'5- ani no- suspepisiang and eandsions ¢ lbpHist foumipfepaadona MmapAls0 euge SPUHONS e nay
be furth.eE al kgll aéoﬂe,d, ta%. illustrated using LDA and Mel, to form

4- cyano- M APGPEAYUMKVTIHIR™ | - ene. Reduction of the nitrile group using

Li Al HA affordﬁeﬁjsiﬂfb&g:}é\'aﬁbﬁé sdit@bik br ihﬁhta'tioﬁﬁ‘ﬁaa/ peneEesdiuttasland-BAlidsTHE - 78
Ct-~-J 2~ x THF, - CLAH, HSHM, THF 1 NC LiAIH4, H.SO4, THF H N H N

?- : | 'inpowdersform, wiidt may tSeineeambination st phaimgceuighliasteedale aceti c

idis fjrst ted t hyl est ing MeOH HCI (g). The methyl
act ord e E S RRTRY CathiB RS PSR e o form

2-aryl pent - 4- e8ppLopafi SRIJNIORSY OF low RRIRE Rhx SHERYS dRibE dikdip! yzed

using a suitable base, such as LiOHin T to form20 the carboxylic
aci d, whagt gharerisiesfauchhas coers buiieds thissitrheltadt: iandcie@diide ingredignseC 2. 1.
LDA, THF, -78 C 2. NE‘L TH.5 -t78 CJ1 2.SEP 20051\/\0 02/ 0713_?29 CT/ U502/ 08300
24 N t er HigPFFEANOMRdeneaysly therein DY BTG of STRIETRING-HMOREY be furt her
al kyl at edomagenbblis flikare s tHansolBA iRBEMobnichPsiz8HTholds, aflowed to cool
2-aryl -2-al kyl pent-4-enoic acid nethyl ester. The ester may be then
hydr 6t yzard thsiraly golidift.abl e base, such as LiOH in THE/H2O, to formthe

Cr P AR et el A BB s W s B ¢ o S the
converted, shorily befare use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions and
emulsions.

15 The compounds of the invention may also be deliverable transdermally. The
transdermal compositions may take the form of creams, lotions, aerosols and/or
emuisions and can be included in a transdermal patch of the matrix or reservoir
type as are conventional in the art for this purpose.

The compounds as well as the pharmaceuticat formulations containing the

20 inventive compounds may also be delivered subcutaneously.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active components, e.g., an effective amount to

25 achieve the desired purpose.

The quantity of the inventive active composition in a unit dose of preparation
may be generally varied or adjusted from about 1.0 milligram to about 1,000
milligrams, preferably from about 1.0 to about 950 milligrams, more preferably from
about 1.0 to about 500 milligrams, and typically from about 1 to about 250

30  milligrams, according to the particular application. The actual dosage employed



Meo,C|. LDA. THE 7SC-0C MO, C MOHHC (g) x x x -75 C - r.t. |I. LOH 2.
SOCI2 0 C Scherme 3 outlines a general nmethod for preparing conpodifdSE o
Formul a |WGQ®/636922 he i nvention using a novel solid phase s)ATh&eI/E&83uet hod.
The synthesis begins with the coupling of a suitable linker, as illustrated
using an acid cl eavable linker 4- (4-fornyl-3-methoxy-phenoxy)-butyric acid,
to a suitable amno resin through am de bond formation. Reductive am nation
of the linker aldehyde with the am ne s§nthon 5-am no-4-aryl-4-R-but-t-ene
~forns a secondary anine. The secondary amine is nay be treated with a

vari ety of agents such as an aryl or alkyl isocyanate, acid chloride,
sul f onyl may g vared dependling epenihe Patisntorae L $RYX, VR igBEpod seMelitiradhe ani de,

> el o8l pEROIBTEST QUL fe o kbW TOBRiside il 4T, Sp
Na(Onc) SBH O L OO B NGB B R S B e o,
or ( be administered 1 or 2 times per day. The amount and frequency of e L
5 administration will be regulated according to the judgment of the attending clinician.
A generally recommended daily dosage regimen for oral administration may rarnge
from about 1.0 milligram to about 1,000 milligrams per day, in single or divided
doses.
Some useful terms are described below:
10 Capsule - refers to a special container or enclosure made of methyl
cellulose, polyvinyl alcohols, or denatured gelatins or starch for holding or
containing compositions comprising the active ingredients. Hard shell capsules are
typically made of blends of relatively high gel strength bone and pork skin gelatins.
The capsule itself may contain small amounts of dyes, opaquing agents,
15 plasticizers and preservatives.
Tablet- refers to a compressed or molded solid dosage form containing the
active ingredients with suitable diluents. The tabiet can be prepared by
compression of mixtures or granulations obtained by wet granulation, dry
granulation or by compaction.
20 Oral gel- refers 1o the active ingredients dispersed or solubilized in a
hydrophillic semi-solid matrix.
Powder for constitution refers to powder blends containing the active
-ingredients and suitable diluents which can be suspended in water or juices.
Diluent - refers to substances that usually make up the major portion of the
25 composition or dosage form. Suitable diluents include sugars such as lactose,
sucrose, mannitol and sorbitol; starches derived from wheat, corn, rice and potato;
and celluloses such as microcrystailine celiulose. The amount of diluent in the
composition can range from about 10 to about 90% by weight of the total
composition, preferably from about 25 to about 75%, more preferably from about 30
30 to about 80% by weight, even more preferably from about 12 to about 60%.



RISO Cl. pyridine/CHC, or RLOO0CF. pyridine/CH Cl, | R 1. os NM ]'\/E) @cz [}50
nelH O 2 Na* | . x i ) acrtone/HO (A Y =CO SO,: OCO CONH RL N

R R NH Na(@m76029 CICH CH CL NR R TFA CHICll a--C HO Reci/usdtosdoRl H R
AY H NR aryl conpounds Internediate A nay be treated with GsO4l NMMO Na! 04
to formthe aldehyde internediate B. Internediate B is able to be converted
to a secondary or tertiary 5 amne via reductive amnation using a primary
or secondary am ne and Na(OAc)3BH Thagproduct can be cleaved fromthe acid
tabile linketr using TFAICH2CI 2 to give the aryl conpounds of the invention.
Wen X =1 or Br, internediate A may be converted to a biaryl conpound via
Suzuki coupl i Disiftdgraizukierstto atatedals Adeied tchbmcc&)positidrltb halpgohresda. ) .

using an 14 arylboronic acid as, sho i n Sche The Suzuki | ing
product GRAMAEISINRGRER) FhY W%@Wﬁl\mg“]ﬁéﬁ@@@o W@ S‘FW&@@FW&HB €ol efl n

group to ?a(;cﬁw@@éﬁe%?@?gamb:eﬂ}ﬁoa.ﬁéa'Lsiargﬁeégeen%%esdo@urﬁ@a%& rﬁémgpnverted

to a secondary or te la reductive am nation usi rrmary or

secondar wtaaom;neatarl anNaE(y@mét&mﬂ:mé' bech apddcust detaino kapmyad gatr,deaydoarnth eaved
fromthe acid labile |inker 15 usi ng TFAL CH2Cl 2 to give the biaryl corrpounds
of thé iRpgmgaseelilosegiesivatyes veshy ?mt@i@eﬂelopemﬁfs@@dle@soo Schene 4

carboxymethylcetlulose; microcrystalline celtuloses and cross-linked
microcrystalline celluloses such as sodium croscarmellose; alginates such as
alginic acid and sedium alginate; clays such as bentonites; and effervescent
mixtures. The amount of disintegrant in the composition can range from about 2 1o

10 about 15% by weight of the composition, more preferably from about 4 to about
10% by weight.

Binder - refers to substances that bind or "giue" powders together and make
them cohesive by forming granules, thus serving as the "adhesive” in the
formulation. Binders add cohesive strength aiready available in the diluent or

15 bulking agent. Suitable binders include sugars such as sucrose; starches derived
from wheat, corn rice and potato; natural gums such as acacia, gelatin and
tragacanth; derivatives of seaweed such as alginic acid, sodium alginate and
ammonium calcium alginate; cellulosic materials such as methylceilulose and
sodium carboxymethylcellulose and hydroxypropyimethyicellulose;

20  polyvinylpyrrolidone; and inorganics such as magnesium aluminum silicate. The
amount of binder in the composition can range from about 2 to about 20% by
weight of the composition, more preferably from about 3 to about 10% by weight,
even more preferably from about 3 to about 6% by weight.

Lubricant - refers 1o a substance added to the dosage form to enable the

25 tablet, granules, ctc. after it has been cemprassed, to release frem the mold or die
by reducing friction or wear. Suitable lubricants include metallic stearates such as
magnesium stearate, calcium stearate or potassium stearate; stearic acid; high
melting point waxes; and water soluble lubricants such as sodium chloride, sodium
benzoate, sodium acetate, sodium oleate, polyethylene giycols and d'-leucine.

30  Lubricants are usually added at the very last step before compression, since they

must be present on the surfaces of the granules and in between them and the parts



R RIRI |i N,Y (when X =1, or $r)N 1. Gs04. NWMO or N RO RQacetonc/H, O -
Ar$(OH),, Pd(PPh;),2. M04 K, CQ, DVF, 70 CacetonelH O Ar Ar (h = 11 DSEBINS R
A" NR RvoWioRer»Y~ NR R '- ~ NR-R' TFA RL H 10 Na( OAC) | Bthr/&d8£dsdon

ClCH, G ,Cl < Ar Ar biaryl conpounds Schene 5 outlines a general nethod for
prepari ng conpounds of Formula | 5 that feature functionalized R groups
derived fromthe internediate B of Schene 3. Thus, reductive am nation of

t he al dehyde internediate B using a Bocoprotected diam ne, for exanple,
A-N-tert-butyl oxycar bonyl am nopi peridine, fornms a Boc- protected di am ne
conpound. Treatnent of the resin with TMSOTf and 2,6-lutidine effects clean

removal off thbeatRecprese!l Taé iargo@itafiubiidant mo tied eampeeitioh ddmerainge danpound from
the acid labile linker (ref.: A J. Zhang et at, Tet. Lett (1998)

39,
7439- 7448b0THE.3 tesehautRfedi Weight W the aomeogisiony arefeeably flomeabeyt{h5 W t h an
| | kylo) ' ' Lfonyl ' hl or of t
o} orm A SRR AL Ut RSl €5 B Y ARt o T e ermodt <
C, respecti veahidentDiheAtewidl 8 prov@its RRKFgeaYE® tndidveahb fiolw earhbrriattd

| abile linker is using TFA/CH2CI2 to give an aryl conpound of Fornula I of
t he i Averpfigranulaipnssedhal by, isismesthandcymimauiteble ghdents dwlude alieerar vl

comOun oS e SRUEH PRE L OB S SRERBB AR EBPRTET At e
i nvent i om 1 ¥Q0HdU 892 By weight of the total composition, preferably from about 0.5 to
| about 2% by weight.
Coloring agents - excipients that provide coloration to the composition or the
10 dosage form. Such excipients can include food grade dyes and food grade dyes
adserbed onto a suitable adsorbent such as clay or aluminum oxide. The amount of
the coloring agent can vary from about 0.1 to about 5% by weight of the
composition, preferably from about 0.1 to about 1%.
Bioavailability - reters to the rate and extent to which the active drug
15 ingredient or therapeutic moiety is absorbed into the systemic circulation from an
administered dosage form as compared to a standard or conirol,

Conventional methods for preparing tablets are known. Such methods
include dry methods such as direct compression and compression of granulation
produced by compaction, or wet methods or other special procedures.

20  Conventional methods for making other forms for administration such as, for
example, capsules, suppositories and the like are also well known.

Another embodiment of the invention discloses the use of the
pharmaceutical compositions disclosed above for treatment of diseases such as,
for example, obesity and the like. The method comprises administering a

25 therapeutically effeciive amount of the inventive pharmaceutical composition io a
patient having such a disease or diseases and in need of such a treatment.

As stated earlier, the invention also includes tautomers, enantiomers and
other stereoisomers of the compounds where applicable. Thus, as one skilled in the
art knows, some of the inventive compounds may exist in isomeric forms. Such

30 variations are contemplated to be within the scope of the invention.



27 Schenme 5 x NH RINCO. DIEA. CH Cl, or R1COC, pyridincJCH Cl, or

R, SO CL, pyridinc/CH C, or RrOCOC, pyridinc/CH Cl, R, r HR ‘HNSHR 005
NHBoc T W&(@AE)92BH Cl CH2CH, CI x aryl conpounds Z R, (uhCfPGEUSGHOSEH0)
ArB(OH),. Pd(PPh3)4 K, CO3. DM F. 70C biaryl conmpounds Schenme u outlines a
general nethod for preparing conmpounds of Fornula 11 of the invention using
a novel solid phase synthesis. The synthesis comences wth the coupling of
a suitable linker, such as illustrated Using an acid cl eavable 5 |inker

A4- (4-fornyl -3- net hoxy- phenoxy) -butyric acid to a suitable amno resin

t hrough am de bond formation. Reductive am nation of the |inker al dehyde

with a prinafycihermbedimen of die Myenlinn dsdesrfar ynainehel makngs®eondar y

amne is. p j i d.chlorj C 0 t am de
"t or mealYeE e SRt b PAuAL B0 FEieh et ulel ThisBb

" G Luri g rgh{{f'.gl sevdral tecP(nig_Ze§ kROWnSR the GHOR bR Matd/ eSHTsRiVAO 02/ 076929
PCT/ US02108300 29 of internmediate D with 0s0O41NVMJ Nal04 converts the

t er m nal peesdureg aoiputivednn the tdibywieg (eatlion sthemdsdehyde is able to be
converted to a secondary or tertiary amne via reductive am nation using a
primary or secondary am ne and Na(OAc)3BH. Cleavage fromthe acid |abile

| i nker using TFAI CH2C12 gives ameahoNseHpaeed of the invention.

Abbreviations which are used in the descriptions of the schemes,

preparations and the examples that foliow are:

Abbreviation used:

6 Ar=argon
Boc = tert-butyloxycarbonyl
tBuOH = tert-butanol
CH,CI, = dichloromethane
CICH,CH,CI = 1,2-dichloroethane
15 CDI = carbonyldiimidazole
DIiC = 1,3-dicyclohexylcarbodiimide
DMF = N,N-dimethylformamide
DIEA = N,N-diisopropylethylamine
Et = ethyl
20 EtOH = ethanot
EtOAc = ethyl acetate
HOBt = 1-hydroxybenzotriazole
H,50, = sulfuric acid
HC! = hydrogen chioride
25 H,O = water
K.CO, = potassium carbonate
LDA = lithium diisopropylamide
LiOH = lithium hydroxide
LiAIH, = lithium aluminum hydride
30 Me =methyl
Mel = methyl iodide



Schenme 6 Ho2C, - O - OV Resin-NH, RINH, CHO DI C. HOBt. DVFI CH, CI1 35(%
Q Na(QAc);BH 4K, Il N CICH CH Cl pyridinc/CH Cl, (D RR NHNRT g} @U&\c
}3B t Cl Guo@eko@o2e¢ x NR R Resifr $ H TFA CH C, Ove CHP/UNI08E0
acetone/HOR _ "NR R, H x aryl compounds Alternatively, when X =1 or

Br, internediate D may be treated wwth an aryl boronic acid via Suzuki
coupling to forma biaryl conpound as outlined in Schenme 7. Reaction of the
bi aryl conpound with GsO4/ NMMO Nal-O4 canverts the termnal to olefin group
~-to an al dehyde group. The resulting al dehyde is able to be converted to a
secondary or tertiary am ne via reductive amnation using a primry or
secondar N@(Bi-!nenmhidamﬁ( OQAc) 3BH. Cl eaved fromthe-acid labile |inker using
TFA) CH2d ﬂﬁ ggE&rds a yl compound of the invention. -~- ~~ acetone/H 0
1--CHv % /076929 PCT/ US02/ 08300 29 Schene 7 o N Rl

NMMO = 4-methylmorpholine N-oxide
Na(OAc),BH = sodium triacetoxyborohydride
5 NaCl = sodium chioride
NaH = sodium hydride
NaHCO, = sodium bicarbonate
NalQ, = sodium periodate
Na,CO, = sodium carbonate
10  NaQH = sodium hydroxide
Na,S0, = sodium sulfate
Na,S,0, = sodium thiosulfate
O, = ozone
O, = oxygen
15  Os0, = osmium tetroxide
Pd{PPh,}, = tetrakis(triphenylphosphine)palladium(0)
SQOCI, = thiony! chioride
TEA = triethylamine
TFA = trifluoroacetic acid
20 TMSOTS = trimethylsily! trifluoromethanesulfonate
THF = tetrahydrofuran
HMCHR-CHOQ = membranes prepared from Chinese hamster ovary cells that
overexpress human melanin concentrating hormone.
WGA-GPA beads = Scintillation Assay beads labeled with wheat germ agglutinin
25 BSA = bovine serum albumin
MCH = melanin concentrating hormone
MCHR = melanin concentrating hormone receptor
Several methods for preparing the compounds of this invention and
intermediates thereof are illustrated in the following reaction schemes. Starting

30  malerials are made using known procedures or as illustrated.



a (when x= 1. or 8r) ArB(OH),. Pd(PPh,); K CO, DMF. 70 C R RLl'NH

Na( OAc) 3BH CICH, CH, Cl acetonel FI, O Ar ~r~- NRs O-NR R' TFA Ch &P 108
Nal04 acetoosma?é20 R R3.N -NR, R_ H r biarvl conpounds ScharmusiioBlmstr ates
a general solution phase nethod for preparing conpounds of Fornmula Il of
the invention. Treatnment of an acid chloride scaffold wth an aniline gives
the am de conpound, which can be converted to the biaryl 5 internediate via
Suzuki coupling. Oxidation of the olefim foll owed by reductive am nation
provi des biaryl conpounds of the invention. Scheme 8 C1 o |l ArlNHL R (when

X =1, or Br) Ari.N-)10- HEt,N, CHCL, r-1 | Ar$(OH) 2, Pd(PPh;)4 Na, CCB,
t ol uene/ Et OH, RamaonrSchemesH! -2 mag thicaysadsyrdlaesiom @actiongntaxaegiates
acctoncl1-1,0 3. R R Naf OA¢) ~BH C1CH

whéréin the s’trdc%l_rlés are aryﬁ amines and’aC'rch%lrbo@Iib a%idéa.‘r il'hg :syrw{%e%icl

methods used here are modified from known literature procedures, such as: (1) E.

D. Edstrom and T. Livinghouse, J. Am. Chem. Soc. (1986), 1334-6; (2) C. P.

5 Forbes and G. L. Wenteler, J. Chem. Soc., Chem. Comm., (19886), 279-80; and (3)
S. Kano et al., Chem. Pharm. Bull., 1985, 33, 340-6.

In reaction Scheme 1, allylation of the arylacetonitrile may be accomplished
using LDA to generate an anion followed by coupling with altyl iodide. The resulting
4-cyano-4-aryl-but-1-ene may be converted to an amine by reduction of the nitrile

10  group by treatment with LIAIH, to form S-amino-4-aryl-but-1-ene. Alternatively, the
4-cyano-4-aryl-but-t-ene may be further alkylated, as iitustrated using LDA and
Met, to form 4-cyano-4-aryl-4-alkyl-but-1-ene. Reduction of the nitrile group using
LiAlH, affords 5-amino-4-aryi-4-alkyl-but-1-ene.

Scheme 1
NC l. LDA, THF, -78°C NC & 1. LDA, THF, -78 °C NC =
= ‘ - - £ = 1
2 A 2. Mel, THF, -78°C
X X X
THF, -78°C
LiAIH,, HaSO,, THF l LiATH,, H,SO. THF l
H,N & H.N 3
a <
X X

15
In reaction Scheme 2, a commercially available aryl acetic acid is first
converted to a methyl ester using MeOH/HCHg). The methyl ester may be allylated
using LDA and ally} iodide to form 2-arylpent-4-enoic acid methyl ester. The ester
group may be hydrolyzed using a suitable base, such as LiOH in THF/H,O, to form
20  the carboxylic acid, which can be further converted to the acid chloride using SOCI,.



HrJ Schene 9 outlines a nethod for preparing the cyclic urea 1 P
(i m dazolidinone) to conmpounds of Forrmula I of the invention. The gy‘?ﬁ h@gsl S
begi ns wwdot/mgepeati ng of an aryl isocyanate in t-BuOH t opdwusa0R®O
Boc-protected aniline. Treatnment of the NKi 1. GOi. NNNMOO 0 1 2 SEP 2DO
WO / 12/ 076929 PCT/ USQ2/ 08300 30 aniline with NaH and ally[ iodide yields the
Boc-protected N-allyl aniline. The olefin is then converted to an al dehyde
via ozonolysis using C3 foll owed by Me28. The resulting al dehyde is

.conmbi ned wi tth a 5-am no-4-aryl -4-al kyl-but-1-ene synthon through reductive
am nation to forma secondary am ne. The Boc-protecting group 5 on the

ani | i ne MitdrhQURIY i the e EPNEnuLagnid BAIGEEhY cinglr in2g bechithel algyditedriae i s
treated with CDI"in toluene at reflux to formthe cyclic urea | nternedi ate.

The ol efillystrajed upingr-RAansd/Mel dofper 2-at2nally peatidsendp asideatybesier.

al dehyd ro via . 0zono y C

i nat 1 oMspeiBr b R YSRGSt R BB GRS pIRTHFTHER,
secondargy f@r%ﬂ@e@é@é{é ihfeatySlyie defEmtéMnddinte GoMBRGAR tef coreerebiaol  of

t he invention. We Is an iodo or brono group, reaction with aryl boronic
aci ds uriberacsu@mm:demsmg 89ondi ti ons gives the cyclic urea biaryl
conpound of the invention. 1 2 SEP 20 05 WD 02/076929 Ari NCOisud-1. sO C
Art"' NHBoc PCTI US42108300 31 Scheme 9 Boc . .lam NaH THE NH, Boc Arl

N ~~D 2. NaBH4 Ari NH Bogy Arl N $theme 2

HO,C MeO,C 1. LDA. THF MeO 0
.718°C-0°C e0;
MeOH & 1 LiOH cl =
HC”"’ socu & |
2N
78°C - . X

1 LDA, THF. -78°C
. Mel, THF, -78°C

0
=
r LiOH cl
o
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Scheme 3 outlines a general method for preparing compounds of Formula
10 of the invention using a novel solid phase synthesis method. The synthesis begins
with the coupling of a suitabie linker, as illustrated using an acid cleavable linker 4-
{4-formyl-3-methoxy-phenoxy)-butyric acid, to a suitable amino resin through amide
bond formation. Reductive amination of the linker aldehyde with the amine synthon
5-amino-4-aryi-4-R-but-1-ene forms a secondary amine. The secondary amine
15 may be treated with a variety of agents such as an aryl or alkyl isocyanate, acid
chloride, sulfonyl chioride, or chloroformate to form the corresponding urea, amide,

sulfonamide, or carbamate intermediate A.



O CDI Art-N N toluene, 80C (1) G. CHCI1. -79C (2) M, S TFA. CH O, (I)
N, CHCl,. -78C(2) Me,S, r.t.. 12 h ~]1 - (when X = I. or Br) NAr? SEP2)02,
K, CD3 R- ,WRo odWfsozoR~, DMF . 70( Pd{PPh ~ ) -'"Arj-N |;, P ®eiussenss

ClCH2CH2C1 aryl conpounds " R, Arl-N N R-; biaryl conmpounds WO 02/076929
32 1 2 SEP 2005 PCT/US02108300 Schene 10 outlines a nethod for preparing
the series of carbamate conmpounds of Fornula 11 of the invention. Schene 10
| GO j. NalO4 acenrelH Oi':11 r.t.253 h LLAJH L THETr.t. OH At 1I-"
~Ar, NCO CHCI’, N The synthesis starts with the oxidation of an appropriate s
| odophenyl pentenenitrile to form an al dehyde usi ng Qs44/ NVMMJ Nal44.
Reductive anmination of the al déphe¥e i th an appropriate secondary anine,
such as dinmethylamne, forns a tertiary am ne. Suzuki coupling reaction is
then performed tgo ngfége\rtﬁhe biaryl nitrile internediate. Reduction of the

nitrite intermed 'St OMe o

= T = O

DiC. HOBL DMFICH,C, CHO

. .
>
HyN R,NCO. DIEA. CHyC or R,
R,COCH. pyridine/CH,Cly or v
N R R,SO,CL. pyridine/CH,Cl or O/\ N~
= o PrR I T R 1. 0504, NMMO
. 2y O’/\ﬁ R, QOCOCH pyridine/CH,Cl; = amlgmmlo
- = - —_—
2
Na(OAc);BH \\I @ 2 N2l
X

acetonefH,O

X
(A)
Y = CO, 50.: OCO: CONH
b R,
Y Y Y. NR,R,'
N - Ty 2
e 2
RyRyNH R Y “J
—_— —_— 2
= | Na(OAc);BH = | CH,Ch X
ety CJCHZCH2CJ \\ T
X -
X aryl compounds
(B)

Intermediate A may be treated with OsO,/NMMO/NalO, to form the aldehyde
intermediate B. Intermediate B is able to be converted to a secondary or tertiary
5 amine via reductive amination using a primary or secondary amine and
Na(OAc),BH. The product can be cleaved from the acid labile linker using
TFA/CH,CI, to give the aryl compounds of the invention.
When X =1 or Br, intermediate A may be converted to a biaryl compound via
Suzuki coupling {(A. Suzuki et al, J. Amer. Chem. Soc., 111 (1989) 314). using an
10 aryiboronic acid as shown in Scheme 4. The Suzuki coupling product can be
treated with OsO,/NMMO/NalO, to convert the terminal olefin group to an aldehyde
group. The resulting aldehyde is able to be converted to a secondary or tertiary
amine via reductive amination using a primary or secondary amine and
Na(OAc),BH. The final reaction product can be cleaved from the acid labiie linker
15 using TFA/CH,CI, to give the biaryl compounds of the invention.



Li Al H4 produced the al cohol product as shown in the schene, pr esuma}? g Fv'
an 10 azetidiniumcation internedi ate. Treatnent of the al cohol wt g} ml
i socyanatyeo ogoxe2et he bi aryl carbamate conpound of Fornul a ddrrofo2tosso
invention. The follow ng Exanples are provided for the purpose of further
illustration only and are not intended to be limtations on the disclosed

i nvention. Exanples 1- 19 illustrate the synthesis of scaffold

i nternedi ates. 15 EXAMPLE | (R 5) ‘2-(4-Bronophenyl) - pent - 4-enyl am ne
+(General Prdcedure) Br H, N 4-Bronophenyl acetonitrile (10 g, 52.7 mol, 1
eq) in THE (100 nm.) was 20 cooled to -78 C under argon. LDA (2 Min THF, 29
m., 58 mmol, 1.1 eq) was added and the reaction was warnmed to ~ C over 1 h.
The reaction was re-cooled WO 02§§1£692m3 1 2 SEP 2405 PCT/US02/ 08300 to
-78 Cand allyl iodide (6.18 nL 1 eq) was added and the reaction
stirred at -78 Cfor a further 2 h. The reaction was diluted with Et CAc (150 .
m.) and washéd with aqueous HCl (1 M K,00 m.), aqueous Na2Sz(3 ;(100 m.) and

saturate %e‘bus NaCl (100 m.) gani ¢ extracts were edvover 5
anhydr oug}Na PARLCR RG] co@gﬁﬂmt ed_by ro‘?gflgzr@‘?/apdgl\l“om to.afford

crude 1-cyanof1- 4-Jeﬁrﬁ~ﬁ'pheﬁ%/-|l>)-but 4- A 10. 5 g,cm 44 ol )
oil. A soluti of LiM¥PHFPR n THF, 223 nl, 228ymol ) in THE_L140 nl) was
cooled to 0 Gunder A%Coakiﬁ‘ng?QS % , 62.5 muyryHas added i

drop-wi se fashixon over 10 min. The i cé¥hath was renoved and th Wi Xt ure was
stirred at iooomtenperature for 2 h. A solution of crude 1 -cyano-1
-(4- bronophenyl)-but-4- ene (10.5 g, -- 44 mol) in THE (60 nL) was added in
a drop-w sef'&shi on. The reaction was heated to reflux for 1 h, then cool ed
to roomtenperature and Stp! rred for 16 h. The reaction was quenched by

careful addition of (4.’ 67 nmL, 260 nmmol), NaOH {15% aqueous sol ution,
9.33 nL, 52RNmol ) d Hz0 (14 n1_ 78F0 15 m*,go*“\)q M8&eil ting slurry was
dllutedV\H-h—-Et—QAc and stT roa er 1 hh hen filtered through a

pad of cel%ﬂ?” 5(r). The/ |Itered sati,s, Wer e vvashéd]vmth Et OAc (4 x 50 nl)
and the fiTtrate was confenlrated by rotary evapor on to afford the title
conpound 1-am no- 2- (4- br ooRphenyl)-pent-5-ene as a dark brown oil (10. 36 g,
43.1 mmol, 88% over 2 steps)- 'H NVR (300 MHz, @@ 3)poun807.50 (dd, 20 2H),
7.30 (d, 1 H, 7.20 (d, 1 H, 5.7 (m 1 H, 5.15(m 2H), 3.00 (m 2H), 2.78
(m 1H, 2.50(m 2H), 1.70 (br s, 2H). EXAMPLES 2-15 are listed in the

foll owi ng tabkg, 8(1 ﬁ@%%gw?_'zé’iferél %e%%ﬂ R BrepBimb bRPRLAG3 YR Formuia |

EXAMPL ESTRUCTUREl
5 that feature functlonallzed R, groups denved from the intermediate B of Scheme 3.

Thus, reductive amination of the aldehyde intermediate B using a Boc-protected
diamine, for example, 4-N-teri-butyloxycarbonylaminopiperidine, forms a Boc-
protected diamine compound. Treatment of the resin with TMSOTT and 2,6-(utidine
effects clean removal of the Boc-protecting group with no cleavage of the

10  compound from the acid labile linker (ref.: A. J. Zhang et al, Tet. Lett. (1998), 39,
7439-7442. The resuiting amine can then be derivatized by reacting with an ary! or
atkyl isocyanate, acid chloride sulfonyl chloride, or chloroformate to form a
corresponding urea, amide, sulfonamide, or carbamate intermediate C,
respecfively. Intermediate C may be cleaved directly from the acid iabile linker

15 using TFA/CH,CI, to give an aryl compound of Formula | of the invention.
Alternatively, intermediate C may be converted to a biaryl compound via Suzuki
coupling using an arylboronic acid foliowed by treatment with TFA/CH,CI, to give a
biaryl compound of Formula | of the invention.



7.75 (d. 2H). 7.05 (d. 2H), 575 (m IH, 7.11 (m 2W 3.08 (m H) 2 95
[H, 2.79 Cn 1H), 2.46 (m 2H).2.04 (hr.s, 2H). H N 37.66 (m 1 7[}0538
I H), wob8wfeors 1H), 5.77 (m 1H), 5.12 (m 2H), 3.02 (mtTflmﬂ)zms.m{l?S
.49 (m 2H), 1.56 (hr.s.2H. HNBr 7.30 (m 4H. 578 (m | H. 5.10
H) 3.09 (in, 1H). 2.95 (m 4/1H), 2.80 fm [HLl, 2.49 (m 2H). 2.80
m 1H), 2.49 (m 2H). 1.80 H,N(br.s_ 2 H. C7.23 (d. 2H), 7.11 (d, 2H),
61(m IH), 498 (m 2H). 2.90 (in. 2H7 '2.70 (in. 1H), 2.33 On. 2H), 1.82
, 2H). HAN6C 7.33 (in, 3H. 7.17 (m 1H), 5.77 (m 1H, 5.11 (m 2H),
(m #-1H. 2.96 On, 1H. 2.79 (m IH, 2.49 (m 2H), 1.43 (br.s, 2H).
N/ it7.51 (dd. IH), 7.39 (d8¢hamgs 7.15 (dd, IH, 575 (m 1H), 5.11 (m
72H). 3.08 (m g H), 2.95 (m IH, 2.78 (in, 1H. 2.48 (m 2H), .68 (br.s
2H). H'N 2/\676929 35 1 2 SEP 2005 PQY/1J3S02/08300 E
AM PL. ES F"uRE H NNI RCM%0° | | CDbl) 8F7H% mO. 7.05 (m 3H. 5.77
(nL 1H). 5.11 41.HB 02 (m 2 Nop 81 2 Hris@r48.iime 2 H ).

.50 (br. s. 2H). 9F7_44_(-m-a-H) 572 3/ 5.03 (rn211. .06 (dd.
IH). 2.92 (dcFy H 1 .NgOAEBm | H).2 46 (m 2H). 1.Z@Ctbr. s. 2H). H N
to7.22 (sad. < 5.80 FRECHY . 5.11 (m{ZH). 3.07 (rrL 1H). 2.95 (m1H),
.79 (m IH). 2.5’©(m2H) 2.45 (s. 3H). 1528 (br.s.2H . MN' 7.32 (m |H),
.12 (nt 3H). (B 81 (in. IH. 512 (m 2H).%3.06 (nL I11H). 2.96 (nL 11).
.77 (nt IH. 2.4S (m 211, 247(s 3H), 1.62 (br.s. 2H. 17.21 (nL IH).
.06 (rm2H). 581 (irL IH) 3.07 (rn. R121I—|) 2. 94(m I H),

76 (mIprga8 (nl 21 @2@{@ (ffs;mgiﬁjc;“mz 34E§ 3H)Y 1.73 (prgs. 2H).

N R;50.CL p\rsdmchH-.Cl or Nﬁz -
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N@ ArBtOH},. PA(PPhs),
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R = ]
! TFA. CHACl,
y qRe TR ~\
HN Nwz" = Ar
R f“j
N"\.
a
2\

Ar
biaryl compounds

Scheme 6 oullines a generail method for preparing compounds of Formula i
of the invention using a novel solid phase synthesis. The synthesis commences
with the coupling of a suitable linker, such as illustrated using an acid cleavable

linker 4-(4-formyl-3-methoxy-phenoxy)-butyric acid to a suitable amino resin

L

through amide bond formation. Reductive amination of the linker aldehyde with a
primary amine forms a resin bound secondary amine. The secondary amine is then
coupled with an acid chloride scaffold to form the amide intermediate D. Treatment



11 ,iu \ 137.22 (d. 2H). 6.98 (d. 2H). 5.8 IH), 5.10 (in. 2
5. 08 (r n.(2H).H)2.76 (rm(i H).H)2.48 IganI—DI_? 1.43 (g.rn , H) 28%@@0

I

3H) .

(m 3H). wo2drnfe292H). 5.79 (m Ili). 5.08 (in. 2H). 3.021{(11|UU§112&08303 88 (m
IH). 2.74 (n IH. 2-410% 2H), 1.88 (br.s. 2H) HN7.29 (mIHL, 7.08 (rrt
IN), 6.96 (rn IH). 5.84 (rr,. 1H), 5.16(nL H)2H) 12 (rr, 2H) 16 (in 3
15\3 2 57 (m 2H) 166(br3214) , e C . . . WD 02/076929 1 2
SEP 2665 PCTJUS02108300 3 EXAMPLE 16: ')g

+2-(3,4-Di chl'orophenyl ) -2-net hyl - pent-4-enylamne: G H NS5

3,4-Di chl orophenyl acetonitrile (5 g, 26.87 mmol, 1 eq) in THF (50 m-) was
cool ed tgf m?@rn%c!{ﬁtéelDvﬁmOh@ANWM/NEId%nvbﬁtslthﬁtern%ﬁa%mm|groﬂ|p20 e@ was

added and the reaction was warmed to 0 C over 1 h. The reaction was
r e- cool edldehydezRogparitiedldghydeosiatde tobe zonventesbiaa sprondary eqieri@y added
then the Fn?r?é: t\naoredv.m*nve amination using a primary or secondary amine and
Na(OAc),BH. Cleavage from the acid tabile linker using TFA/CH,CI, gives an aryl
5 compound of the invention.

Scheme 6

H02CWOUOMC
0
CHO Resi NJ\/\/O OMe
Resin-NH, - L O: = CHO
2 H = }—

DIC, HOBt. DMF:I'CH:Ch CHO

1. OsO, NMMO
R;NH, R = acetone/H,0
— BT —_—
Na(OAc);BH N 2. NalO,
CICH,CH,CI pyriding/CH,Cly = | acetone/H,0
e N )
X
(D)
R R
N' ] '
I Q" o | Riny NR,R,
2Ry NRR; H
——— o TFA
Na(OAcHBH —_— = |
CICH,CH,CI = CH.Cl, 2
= T2 X
X

aryl compounds
Alternatively, when X = | or Br, intermediate D may be treated with an aryl

boronic acid via Suzuki coupling to form a biaryl compound as outlined in Scheme
7. Reaction of the biaryl compound with OsO /NMMO/NalO, converts the terminal

10 olefin group to an aldehyde group. The resulting aldehyde is able to be converted
to a secondary or tertiary amine via reductive amination using a primary or
secondary amine and Na(OAc),BH. Cleaved from the acid labile linker using
TFA/CH,C!, affords a biaryl compound of the invention.



was stirred at -78 Cfor a further 2 h. The reaction was dil uted WI 2@3%
(150 to nm.) and washed with aqueous HO (1 M 100 nl), saturated agieo

Na2S, OB (&@Poz/d7kgzeoand sat urat ed aqueous NaCl (100 nL). ThepEi/gsniossmxtracts
were dried over Na2SO4, filtered and concentrated by rotary evaporation to
afford 2-(3,4- dichlorophenyl)-pent-4-enenitrile (6.3 g, -- 28 mol) as a
yellowoil. A1l g (4.4 nmol) portion of

2- (3, 4-di chl orophenyl ) -pent-4-enenitrile in THF 15 (25 nm.) at -78 C under
Ar was treated with LDA (2Min THF, 2.7 nL, 5.4 mmol, 1.2 eq). The reaction
was warmed to O Cfor | h, then re-cooled to -78 C and nethyl iodide (0.28
m, 4.4 mmol, 1.0 eq) was added. TSehemedktti on was stirred at 78 C for 1 h,
then diluted with Et OAc. and washed with aqueous HCl (1 M 25 nL), aqueous

Na2S23 (2 .;Aand saturated aqueous NaCl ( 5 m.). The organic 20 extracts
were driedwdver ssodi um s{gg,L;laLe,orgr'; lte alNd,'concent r B 'EEPMQ otary
evaporation t 2- (3, 4-di chl or ophe t hyl - pERT 2 enenitril e

(1.04 g, 4.39 : 99,§r spd PMellowml "H NWR (300 M—Iz’CDCI3)5760
(dd, 1 H, 7.3 Z’ (m 2H),a52m'r'7e24<ﬁm 2H), 1.8 (s,
3H). A solution LAII—ﬁt Win THE 18 , 18.65 mmtl,) in THF (25 nl)
25 was cool ed to A C under Ar H 2S04 (95 % (3”51 m., 9.38 mml) was added
in a drop-w seashion over 10 min. The m xture was stirred at room
tenperature for 2 h, then a solution of

2- (3, 4-dichl orophenyl)-2-nethyl -pent-4-enenitrile (1.28 g, 6.22 WO 02/ 076929
37 1 2 S 5, PCT/ US02/ 0830ml )ry¢in THE (10 nL) was adtgd in a

drop-w s ashiron- a‘heRﬁ(;@Lctlo s h;eated to reflux flry ; rR2cool ed
to roomte 4% and stirged ~N¥fe reagtion whs guenched by
careful additi of H2&dAL),BH m_ 12,8 mmi ), NaSH-$15% aq €o s sol ution,
1.34 nL, 25.6 | ) anfdCHROC 2. 05 ng slurry was
stirred for a tfher 1 h and then ™ ered through a pad of celite 545",
The filtered salts were washed with Et Ohc (4 x 20 nL) ancishensomsi ned

filt trated b t fford the titl
conpound 1 a eSS GERalhL A CERe Rl SHISn PrAsE P TSR BPefi ne. (1. 220,
4.99 I : . 50 1
mo mpﬁf&n@%@of%rﬁu@ﬂ‘éfmé)%ﬂeﬁhén T.'éamﬁ@n( %Pan%d@%g%g?aggg ( m(m

H, 7.25
2H) 2. 03vilfban amhhbi@\;esﬂhe anisie mpomm@ Cta?h be converted to the biaryl

(3. 2. 8 cHGFBERE PSR Fotelfi QHeioY gt MRdlbtieloved Buseindy®(s00 ni)

was bUbb'a%ﬂn&‘hdﬂ‘pH@'nd%safﬂbo r?'ﬂuﬂdsﬂf‘ﬁwé"?n%bk!ﬁ@nwas stirred at room
tenperature for 1 h. The solvent was renoved by rotary evaporation and the

resul ting residue was di ssol vedScheme®Ac (400 nlL) and washed with saturated
aqueous NaHC03 (200 nmL) and saturated aqueous NaC (200 nlL). The organic

extracts e dried over sodiumsul fape, filtered and concentrated by rotary
20 evaporatji &n to, gi ve ’grSNH4- di chl gr o- | )- acet ivderaC+ ot hyl ester (16.22
g, 74.1 <« o ; N .
o Et3N, CH4Cla = ArB{OH}», PA(PPhy),
- \I ‘ \\l‘ Na,CO;3. toluene/EtOH, 90 °C
X X
Q
R 0
Arp P 1. 0s0,, NMMO. acetone/H,0 R ,
?{ 2. NalQ;, acctone/H.0O Ar[\N,. ~NR3R;
4 T H
- i 3. RaRaNH, Na(OAc);BH = l
CICH,CH,Cl
\Ah - \\

Scheme 9 outlines a method for preparing the cyclic urea (imidazolidinone)
10 compounds of Formula | of the invention. The synthesis begins with the heating of
an aryl isocyanate in -BuOH to form the Boc-protected aniline. Treatment of the



mmoi, 95%. "H NWR (300 MH7, CDD O 5 7.50 (m 2H), 7.23 (dd, 1 H é@pqmg(s,
3H), 3.69 (s, 2H). (3, 4-Dichloro-phenyl)-acetic acid nethyl ester % , 22.8
mrol ) in WOE2050929 nl.) was cooled to -78 C under Ar. LDA (2RETHYSTAABI0013. 7 ni,
27.4 mmol, 1.2 eq) 25 was added in a drop-w se fashion and then the
reaction was warned to O C for 1 h. The reaction was cooled to -78 C and
ally! iodide (2.1 niL, 22.8 mmoi, | eq) was added. The reaction was stirred
at -78 Cfor, 4 h and then diluted with B OAc WO 02/076929 38 1 2 SEP 2005
“PCT/ U502/ 08300 (200 nL), washed with saturated agueous Na28203 (100 mM-) and

over . Nao S Db arh ol doRTY S e B Pac e GO el e ST@@ PBE uae
ol 1000} AL RE B ey 85 &ﬁ%é%%yﬁﬁu‘j‘%"@ﬂ?w%&%ﬁ“ o 4720

(dd, 1 H)es@tlﬂ@a(dahydiehé combirfed mth%-am&ow-a(rys! -4-hlkdy)- buﬁwehe(sgnmom) 2.90

(ml1H, 2.60 (m . Lithium hydroxide (1.66 q_g 3.eq) was
di ssol veéh'iot’q’gﬁz'@ﬂ'(‘@l)’en@)‘maﬁﬁﬂ tadaen & sesp ’Mﬁ”&‘ﬂeof he BOo- protectmg group

R S):2- - 4- 2 |
<(1Ii ssZ) ve%ﬁi tﬁe%ﬂb@éﬁo@%ﬁg rlle)r{}Bg&ﬁ Eémg%%ﬁﬁhgﬁr ges{%f?l ng gﬁa?nmﬁ? l[,lsl’ze \ng )
stirred abatepwithaPeinabiveaefairefuk to Thven t pediic wea inermeettby The aliefiry

evaporation and the residue was partitioned between Et OAc and H2O. The
aqueous AR WS @Sl ufemieENeMate § @anﬁt%bwm%wdamowtfﬁact ed with

Et OA
satur at c§25a0HS s Toing O FIEYER By aiIoRka, e Al &1 HBRRSIH 0 o (o
gi ve (R Sldehyde, Wltriﬁn(:?l'tbmmemiw ) epsstordtaen aiin@ prolvidss thedtyalio usehi d. ' H

NVR (300 Mz, CDCl 3 , 7.28(dd, 1 H, 5.79(m 1 H, 5. 17(m
2H) , 18, 780!, coinpp,q)un qrmulqigj the piventign. IZIBEI’IX!S an iodo orbromo group,

(R'S)-2- Y 1 eq)
was di sso?aéltéﬂl ‘ﬁmé%ﬁg%ﬁg: érésjg%eel}r%?)n blﬂ;é %?'@jlﬁ\%%slagége%c“rc ef | ux
for 1 | nurddbiard ddmepourieofIBEl invastiorenoved by rotary evaporati on. The

resi due was co evaporated fromtoluene (3 x 5 m-) and then dried under high
vacuum for 1 h. It was re-dissolved in toluene (1 m-) and concentrated by
rotary evaporation and then dried under high vacuumfor 4 h to give the
title conpound (R, S)-2-(3,4- dichloro-phenyl)-pent-4-enoyl chloride (2.69 g,
10.2 mmol, -100% . The acid 25 chloride was used directly in the solid phase
synthesis reactions. EXAMPLES 18-19 are listed in the followi ng table: WO
02/076929 ;9 1 2 SEP 2005 PCT/ US02/ 08300 EXAMPLESTRUCTURE' H- NVR (300 MHz,
CDCl,) 18Br7.55 (d. 2H). 7.32 (d. 2H), 5.51 (in, IN. 5.16 (m 2H. 3.73
ldJ. 1H1. 190 (m 1H). 2.63 (m 1W HO



b O 7.52 2H), 7.28 (dd. 1 N). 5.79 1 H. 5.17 (ni. 2H. 3.7 cl
1H), 2.91 Enmq II|:|)|).2.62 [ﬁn 1H).N)1 HOQE§<S]Wp|e?)20-33 st oo s iLSEr

synt hesi sy@hzdeitoact i ve conpounds. 5 EXAMPLE 20 PCT/US02/08300
(R, S)-N-[4-Cycl opentyl am no- 2- (3, 4-di chl oro- phenyl ) -butyl]-3, 5-
bis-trifluoronethyl-benzamide: Al liter bottle was charged with

ArgoCel -NH2 (30 g, 12 mmol, supplied by 10 Argonaut Technol ogi es,

| ncorporated, California), CH2Cl 2 (2003pL) and DMF (50 nmL). A pre-m xed (30
.mn) solution of 4-(4-1ornyl-3-nethoxy-phenoxy)-butyric acid |I|inker (8.577
g, 36 mol, 3 eq), HOBt (4.865 g, 36 mol, 3 eq) and DIG (11.54 nL, 72
mmol, 6 eq) in CH2G 2 (250 nlL) was ay¢gRenic9t he resin suspension and the

‘m xture was shaken at roomtenperature for 16 h. The resin was transferred
to 2 15 | arge shaking vessels, the solution was drained and the resin was
washed with DM (3X), MOH (3X) and CH2CG 2 (3X) and dried ungdey. &igh vaeguum
to give the acid,chgayapl e I'inker contakwning EPC T
4-(4-forq%Lm@xnet oXy- phenoxy) -.biByr anide resin. IarZ SES™R005 WO 027 076929
PCT/ US021498300 40 A 100 ny (0704 nmel) \peftjen of the resin v&idistispended in
Cl CH2CH2CI (1 L) and a sol ution of )

1- am no- 2- (3, 4-di ehl or ophenyl ) -pent-5-ene (0.05 g, 0.2 mol, 5 eq) in

Cl CH2CH2Cl (1 nl) was ded. The resin was shaken for 20 mry at room
tenperature and then Na BH¥H:0. 045 g, 0.2 mmol, 5 eq) was added and the
s reaction was shaken at tenperature for 16 h. The sol ution was
filtered and the resiin shed with Mg@H (1 X), DNE.(3X), MeOH (3X) and
CHCl2 (3X). An aliquot o e resin agsted posityve i t h ghl@iani | and
negative w tffc2, 4- dinimkonhéhylhydrazine. ThePresln was suspended-in
pyridi ne 417 “ﬁf?o nd 3510 brs(trifl uoronet hyl Ybenzoyl chloride (1.5 ni of
a 1l Msolution in CH2CFY2BHs 5 ol )  was added. resin was shaken at room
tenperature for 16 h, the solution filtered and thé& resin washed with
CH2Cl . (3X), DWVF (3X), MeOH (2X) and CH2Cl2 (3X). An aliquot of the resin
gave a negative chloranil test. The resin was shaken at room tenperature for
14 h wwth a solution of GO»4 is (4 %in HO, 0.052 n., 0.008 mol, 0.2 eq)
and NWMO (0.05 g, 0.4 nmmol, 10 eq) in acetegpe-H20 (1:1, 3 nmL) at room
tenmperaturegfor 14 h. The solution was filtefed and the resin was shed
with H20,(2X . apyridine (kX/stakefor?30 it Gedh( 2x)
and CHZCﬁ (3X). HA s Iution*cﬁﬂ%ﬂfiti0.0Sgkgfl0. nol , +6—eep—+H—

acet one- H20 (1:1, ) was @@ddrdkoand the m xtur aken fowe.2,th. 17he
solution 20 was filgered and the resin was washe th H2O (2X) and acetone
(1 X). The resin waSxtreated with a fresh solution®of Nal0O4 (0.085 g, 0.4
nmmol, 10 eq) in acetone- H20 (1:1, 3 nL) and shaken for a further 2 h. The
solution was filtered and the

N
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resin was washed with H20 (3X), acetone (1 X), MDH (2X) and CH2C12 (3%9.
The resin was shaken with a solution of cyclopentylarnine (0.024 g} 20SEP 110
mul , 5 e d2R7éheH2CH2CL (1.5 rL) for 30 min. Na(CAc) 3BH gOr/050hg36) 2 ol ,
5 eq) was added and the m xture shaken at roomtenperature for 14 h. The
solution was filtered and the resin washed with MOH (2X), DW (3X), MCH
(3X) and CH2Cl 2 (3X). An aliquot of the resin gave a positive chloranil
test. The resin was treated with-a solytion of TFA (25 %in CH2Cl 2, 3 niL)
-and shaken ffor 2 h at room 30 tenperature, filtered off and the filtrate was
purified by Glson 215 HPLC (10-90% 1 2 SEP 2005 WD 02/076929

PCT/ US0210830%5¢hbrae §b@itridd £ hviahed }oﬂmewaﬁhgtﬁé@eﬁeé becamapeatad (0. 0050 g,
27%, M5 (ESI): 541.1 (M+l), 543.1 (Mm+3). EXAMVPLE 21

(R S) - 3, £obpdursiseiNEGronudsy 8l of flad inMemipRo- 2- (3, 4-dichloro- p he ny 1)-b
utyl]-be nzenes u I fo na mide: %he% g Ncyl™"-" ~~r ti 0 5 A 100 ny
(0.04 mol ) portion of the 4-(4- orrryﬁ-3- nmet hoxy- phenoxy) - butyram de resin
(see step 1 /Qf EXAMPLE 20) was isuspended in ClCH2CH2CI (1 nl) and a

sol ution - am nos #aq, 3, 4- dPChl or ophenyl ) - pent B-fene (OB B2 ol , 5
eq) in Cl 2C1— {T-mwas Sgdded. e, a5l n vay shakemfor—20 M n at room
to tenperatre anfl fihen Na H (@Gicbdbog, 0.2 oo B EgPMs added. The

reacti on N@s~shaken at roonftenpefature for 16 h. Thel solution was filtered
and the resin was washed with MOH (1X), DWF (3X), MeOH (3X) and CH2Cl12
(3X). An aligquot of the resin .tested positiye with chloranil and negative

~1

wth 2, 4- i trophenyl hyld 4% nej 15 The #¥sin was suspende n pyridine
(1.5 ni) 3, 4- dirth] orjobéazenesul #onyl ori de*f35 nl okd 1 M sol ution
in CH2C 2, 1.5 moly, , Was added. The resi n was shaken af.. rdomit enperature
for 16 hNcChespTution fi I¥gped and the#@sin Wiashed with CHTI2T(3X), DWF

(3X), MeOH (2X)' and CH2Cl (3X).4An aliquot of the resin gave a negative

ol ut fon of - o ARG SR RG 2B%ERBH o B BEEIRRER, L) T o N (0. 05
g, 0.4 migdopHdhy@isBnteneniaietoftem20 aldehyde 3ising CaD, MIAMO S aRudeictios 14

h. The solution was filtered _and the resin was washed with H20 (2X),
acet one @winatigy of thaaldelyse vifhiakappiorsate $¢¢Ndane @AIPEXFUFHES CH2C12 (3X) .
A sol uti qQp 8 : ol . i t.Qne: : 3 m)
was adde%%ﬁ‘%%%’ &(‘?rﬂ% egé de@nﬁ?@@ ZSH%EQLE@?%W%%%% QQHQ#%Qrfg}mg‘sd

fo give the biaryl nitrile intermediate. Reduction of the nitrile intermediate using

LiAIH, produced the alcohol product as shown in the scheme, presumably via an

10 azetidinium cation intermediate. Treatment of the alcohol with an aryl isocyanate
give the biaryi carbamate compound of Formuia Il of the invention.

The following Examples are provided for the purpose of further illustration

only and are not intended to be limitations on the disclosed invention. Examples 1-
19 illustrate the synthesis of scaffold intermediates.
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EXAMPLE 1
(R.S) 2-(4-Bromophenyl}-pent-4-enylamine {General Procedure)

Br

HaN N

4-Bromophenylacetonitrile (10 g, 52.7 mmol, 1 eq) in THF (100 mi) was
20 cooled to—78 °C under argon. LDA (2 M in THF, 29 mL, 58 mmol, 1.1 eq) was

added and the reaction was warmed to 0 °C over 1 h. The reaction was re-cooled



was filtered and the resin was washed with H20 (2X), acetone (1X). The resin
was treated with a fresh sol ution of NalO4 (0.085 g, 0.4 nmol, 101&oSER 105
acet one- KR8 01/0298EP 2005 WO 02/ 076929 PCT/ US02108300 42 (bmmsazmgﬂo and
shaken for a further 2 h. The solution was filtered and the resin was
washed with H20 (3X), acetone (1 X), MeOH (2X) and CH2Cl1 2 (3X). The resin
was shaken with a solution of cyclopentylamne (0.024 g, 0.2 mol, 5 eq) in
Cl CH2CH2A (1.5 nmL) for 30 mn. Na(CAc)8BBH (0.05g, 0.2 mml, 5 5 eq) was
.added and tHe m xture shaken at roomtenperature for 14 h. The solution was
filtered and the resin washed with McOH (2X), DMF (3H), MeOH (3X) and

CHZC12 (18X)78 70 aaldi aflybiodede (68 misba. Hareoia 1 pap ivas adddd andihé réasion The

haken' {OITES Al (8 “FOn fURRLR S EAFLYH BASSH e DICA] (oaTE hag
Pitle §§an'ﬁ%&”n93“?ﬁ%ﬁﬁ%&d@p&gﬁ%’”ﬂﬁ?%@%ﬁEBQ I RRTY RS | "Rs. 0
(M5) . EetAlvRitEd 22ueBud NAGE { BE b utiHeagrgaeicexifaots evere dried over

hi heny! - 3- (4- 3-ni t | C,NO_ 15 A 100
(6 83%%&%%3%;f&ﬁer%an@c%&éé’wghb&" R FPBIRRD P AT aSTEpdan do

d L d
oi Ut on 554 Bloii At 268 U OSIR M EETY 4 02 ol s
eq) in C CHZGHB@Hut(oh oA S 1 A deUHFT hesrnaslTesl\mnelmakEHFf(quZﬁLmvasat 20

roomtenperature and th en OA\C%%E?:H (0.045 ¢ g). was
added. oRRied &8t TCoundRiAis Hézﬁi?\ ot it eﬁ?p%r”éﬂ"@ﬂé”@%ﬁdqw h" aﬂﬁ‘éo'%$%t i on

ana crodianien et il T8 R Bty dRshe buflre 8% 9K rani | ana

negafol vVerooht teﬁzlpératmlerfot Edphelsalultmsd df@zmdm -Gandhe (4-sdrmophasng)bpeaded in
CH2Cl2 (3.0 il-) and was . added, followed b
3-ni tro-29 %5&ph~e4f§/rnm%‘bﬂyﬁ|ﬁ5t(§0mLM¢s @E‘dei i afrgpywisehastigno 6929 43

1 2 SEP t or 16
.t he sardnonaas peded O FlogTbll f, SadtPeaclR (8hodin RRPREIR SR MR (5
MeOH ( 2Xpr aBdh. OFB@IréacfﬂM)wad\quaharmbby ohreffhleaddition of HzO €4 &7rabpLé0 e

chl oranil test resin was shaken at roomtenperature for 14 h_ with a

soI ut | orma?f?')@é\t%og {{27pquequegoligians 2.38 Ml S88gmmall and. B:Q g4 ahd 780MD (0. 05

1 f 14
b e TRl o Eesplitg e RS dithed wil BlORClarf RAMArRTRAEAIEE ! B, ©"
acet one thé?()flltep@/ui ittbogh Glpad ofsdedike545T. Hife fmenm):! SMKMSMWZCI 2 (3X).
A solutio in acetone-F120 (1;

was adde‘ér&%t?ﬁ“d(‘i ﬁé%ﬁr\i 998 t%ﬁ%@ﬂ{éﬁe Vae Ognﬁemrﬁ@dstw [RiABrevapaation lq @@@@b aT&}
the resifouig WaRBSGhdY ke S-(R8omEGRMRMERéS -endNfs & BSHObIRM oil

(10.36 g, 43.1 mmol, 88% over 2 steps) 'H NMR (300 MHz, CDCL,): §7.50 (dd,
20 2H), 7.30 (d, 1H), 7.20 (d, 1H}, 5.7 (m, 1H), 5.15 (m, 2H), 3.00 {(m, 2H), 2.78 (m,

1H), 2.50 {m, 2H), 1.70 (br s, 2H).

EXAMPLES 2-15 are listed in the following tabie:




treated with a fresh solution of NalQ (0.085 g,
(1:1, 3 m-) and shaken for a further 2 h. The sol ut i1on SPR$05
was washed with H20 (3X),
The resin was shaken with a solution of cyclobutylanin

acet one-

filteredvwwmoréiaeer esin
and CH2Cl 2 (3X).

H20

0.4 mmol, 10 eq) in

acet one Hcir/vgeznbheH (

2X)
e

hydrochl oride 15 (0.022 g, 0.2 mmol, 5 eq) and triethylamne (0.03 nL, 0.2
mmol) in ACH2CH2CI (1.5 nL) for 30 mn_ Na(OAc)3BH (0.05 g, 0.2 mml 5
eq) was added and the m xture shaken at roomtenperature for 14 h. The
«solution was filtered and the resin washed with MeCH (2X), DWVF (3X), MOH
(3X) and CH2Cl 2 (3X). An aliquot of the resin gave a positive chloranil
test. THexAR®LB| was drpeeiredeW t h [a sol uti on 'afNMRAS0BMK2EDeMI N CH2Cl 2, [3 nl)
and shaken Tor £ h at roomtenperature, filtered oif and the Tfiltrate jwas
purified by Glkson 215 HPLC (10-90% acetonitrile/water) to yield the tijtle
conmpound (O. 0062 g, ; ): 469.0 (Mr1l), 471.0 (M+3). EXAMPLE 33 (R
S)-1-12(3 no- bi 72.25-(6\2ED. [P peint il 5. 8nm. Hd- butopl 3H.3-06 8. BHi
hl oro- 25 ﬁeny ) - urea: 42.BER. 20059V 101/20' 69 291) RCFAHUSO0RY. 08300 (44 A
100 ng (|0. 04 mpl ) ,portion of the 4-(4-fornyl-3-met hoxy-phenoxy) - butyriam de
resin (gee step d a
sol uti on—of. laam g 0 s eq)
in CICH2CH Cl ([L m_) wa aqlded 'Ihe resin was shaken for 20 m n at r oo
t enper atjure and} t hen c) 2BH (|0. 045 g 0.2 mol, 5 eq) was added. The
reaction wag shpken atsgdom tenper & @ eir 3¢S 4% 1K), TR dms Bud-Tom Was 343 tntler ed
and the resin was washpd with NMg&H {9 5%)3H-BVE (p3K). 2 4RETAt 33§ CamtiicHadl 2
(3X). Ad aliqupt & n tgsted positive with chloranil and negatlve
with 2,4 io dinftrophenyl hydrazine. The resin was suspended in CH2C 2 (3.0
m-) and D EA (P.035 ni, 02rrrm|, 5eq) was added, foIIowed by
3, 5-di chl orophehyl is 4t e (0. ion).
The m xtjur e ,was| shake roomtt ¢ ‘“a %b (ﬂ?é (ts 138]1§ §§|r),'@_é"§ered
and the|resi'n washed wifh CH2Cl 2 R o2 %g 2
(3X). An aliquof of:M N gate A negatlve chI orani | test. The resin was
m xed wijth 3-cypnophenyl boronic acid (0.024 g, 0.16 mmol, 4 eq), K2CO|3
(0.028 g, 0.2 npol, 5 eq) and Pd(PPh3)4 (0.009 g, 0.008 mml, 0.2 eq). | DWF
(2 nmL, degassediwith ArY was addged and the m xture was heated to 70 C fl|or
16 h. The solutjon wasAiltered dnd the resin washed with DVF (4X), H2Q
(4X), 20 MegH (BX) an 2Cl z (4%} (dPHe 74 bi FHwak! (ShHReH8A®. B (m. 2H),
t enperatiure for| 14 h a sol uti} GHmefthGsdam- . 182 {43, 0. 052 nl, 0.[008
mmol, 042 eq) and NMVO (0.Q5 g, 9.4 mmol, 10 eq) in acetone-H20 (1:1, |3 niL)
at room|tenperature f The solution was filtered and the resin |was
washed Wth—t28«(2X—eacetone (25— pyritine (I —shakefor—36—25—mnt),
MeOH (2X) and OH2Cl z ( A sol ytion of NalO4 (0.085 g, 0.4 mml 10 g0q)
in acetgne-H20 [ 1: 1, -) was added and_the m xture shaken fo 2 h. The
sol uti or p 7.33°(m, 3H). 7.17 (m. iH), 5.77 {m, iH), 5.11 [m "H) 3.08 (m,
1H}. 2.96 (m, [H). 2.79 (m, [H), 2.49 (m. 2H), 1.43 (br.s, 2H).
H,N
2 R
€l
“ 7.51 (dd. 1H). 7.39 (dd, 1H), 7.15 (dd, 1H). 5.75 (m. 1H), 5.11 (m,
7 2H). 3.08 (m, {H). 2.95 (m. 1H), 2.78 (m, 1H). 2.48 (m, 2H). 1.68
(br.s, 2H).
H,N N




was filtered and the resin was washed with H20 (2X),
treated with a fresh solution of NaloO,

resin was

acetone (
(0.085 g, O.

1 X)

4 mw%lz,Tﬂ%dﬂlEq)

i n acet oReo ifreefvl: 1, 3 nmL) and shaken for a further 2 h. pthasaghssos on was

filtered and the resin 30 was washed with H2 0 (3X),
(2X) and CH2Cl 2 (3X).

eq)

acet one (

1 X), MeOH

1 25EP 2005 WO 02/076929 PCTI US02/ 08300 45 The

resin was shaken with a solution of cyclopentylamne (0.02 ni., 0.2 nmol,
in Cl CH2CH2Cl
-was added and the m xture shaken at
was filtered and the resin washed with MeOH (2X), DVF (3X),

5
(1.5 nL) for 30 'min. spla(Gac),BH (0.05 g, 0.2 nmol, 5 eq)
roomtenperature for 14 h. The solution

MeOH (3X) and 5

CH2C12 ([3X)wwish al ispietru@f t he resin gauens cposid, cvaschi oranilf test. The
resin waS treated wih a solgfton of TFA (25 %in CH2A 2, 3 nlL) and shaken
for 2 h at rooin temm filtered off and the filtrate was purified by
G lson 215 HPL g Inf L Slonat 86)s.78 Bn. Yined il (m, o1y, 3.00 (m.
(R S)-1-[ 2-¥3" | o Y1 ) m, Ah QYIS nOope N0y DN O-
but yf]-3F (3, 5-di -urea (0.092 g, 449% . '"H NWR (300 MHz, CDC!,):
bio7.72 (m | H, 7.44 (m 3H), 7.24 (m 4H), |6.80 (dd, 1
H, 3.26f(m 3 H, 2265 (m 2H), 2206 (m 1 H, 1.88 (m 3H),
1.65 (m/! 2H), M5 (ESI): 521.0 (M+l), 523.0 (M+3). EXAMPLE 24
(R S)-NJ2-(3 L 4-yl ) - 4- met hkxl_am' njo-butxl | -3, 4-difluoro- 15
benzam d: # 100 g g e S it
4- (4-forjnyl - 3- fret hoxyY phenoxy)-"butyrarm de Tesi n (see step 1 ¢of EXAMPLE 20)
was suspended >Ch 1 nlL) and a sol ution of _
1-am no-E-(4-i bdophenyl ) -pentt5-ene (0.05 g, 0.2 mml, 5 eq) 20 in CCH2CH2C
(1 nm) was addeEld. The, resin was shaken for 20 mn at room tenperature and
t hen Na({Cac), B : mmol, 5 eq) was added. The reagtion was
shaken roomtenp 72484 By, 5k G 99 U4 {QPRS (of hehyt-BE &Y and  the
resin was Washéd witk 1) 2.79 VIH; (230G, 21VE 43, §3 Xk @RamCH2C12 (3X). An WO
02/ 076920 46 1 . PCT/ U502/ 08300 aliquot of the regin tested
positivel with ¢hlor bgative with 2,4- d i n itrophenyihyd rani ne.
The resi s—suspended—r—pyt+adine—{(+—5—)—anrd—3;4-di-Ft+dvo—r9be nzoyl
chloride (1.5 L of solution in CH2CI 2, 1.5 mmol) was added. The resin
was 5 shiaken at roo nper at [feinf gh. 7156inh3HSke s IR on2hid% eyed and t he
resin washed with Gl 2 (33X BE™(8GT7 (B 52%) HaRd (€f2CI? (3X). An
al i quot (of thefre&¥ a ﬁké@a'f’i ve chloranil test. To the fesin was added
3-cyanophenyl boronic acid (0.p24 g, 0.16 mol, 4 eq), K2C03 (0.028 g, 0.2
mmol , 5 tq) and Pd(PPh,)4 (0.DP09 g, 0.008 nmol, 0.2 eq). 10 DVF (2 nmi,
degassed with Ar) was| added ahd the m xture was heated to 70 ¢ for 16 h. The
solution was filter hd t he|72est H.\i&StretHviet tm DVE.1¢ Q8. 3R2@| (4X), MeOH
(3X) and CH2Cl 2 (4)()F ﬂ 1H), 2.64 (m. 1H), 2.76 (m, 1H). 248 (m, 2H}, 2.36 (5. 3H), 2.34(s,
3Hy 1.73 (brs. 2H}.
H,N X
™o
B 7.22 (d. 2H). 6.98 (d. 2H). 5.8 (m. 1H), 5.10 (m. 2H). 3.89 (s. 3H),
298 (m 2H), 2.96 (., iH). 2.48 1m, 2H), 1.43 (br.s, 2H).
1N o
2T
0
14 g\ 6.80 (m. 3H). 6.20 (s, 2H). 5.79 (m. 1H). 5.08 (m, 2H). 3.02 (m,
1H), 2.88 {m. [H}. 2.74 (m. 1H). 2.41 (m, 2H}, 1.88 (br.s, 2H).
H.N N
N 7.29 (m. IH). 7.08 (m. 1H), 6.96 (m. 1H). 5.84 (m. iH). 5.16 {m.

15

H.M

3H} 3.16(m, 1), 3.12 (i, 2H), 2.57 (m, 2H). 1.66 (br.s. 2H).




The resin was shaken at roomtenperature for 14 h with a solution of 0s04
(4 %in H20, 0.052 nlL, 0.008 mmol, 0.2 eq) and NWMO (0.05 g, 0.4 ninDiSEP 288
eq) 15 iwoaset@pe-H20 (1:1, 3 nmL) at room tenperature forpddusurothn
solution was filtered and the resin was washed with H20 (2X), acetone (2X),
pyridine (1 X; shake for 30 mn), MOH (2X) and CH2CI 2 (3X)- A solution of
Nal O (0.085 g, 0.4 mmtl, 10 eq) 1in acetone-H20 (1:1, 3 nL) was added and
the m xture shaken for 2 h. The solution was filtered and the resin was
-washed with'H20 (2X), acetone (1 X). The resin was 20 treated with a fresh
solution of NalO, (0.085 g, 0.4 mmol, 10 eq) in acetone-H20 (1:1, 3 nL) and
shaken f @X&AMPUE 1@ 223 ﬂrD’EHﬂosoﬂ)héhﬂm-metlﬁyle@rﬁtG&e&ndammereSl n was
washed with H20 (3X), acetone (1 X), MeOH (2X) and CH2CI 2 (3X). The resin
was shaken with a solution of rrethyl amne (0.21 nL, 2Msolution, 0.4 nmol,
10 eq) in ACGHRCHC (1.5 n) for 30 mp, Na(OAc),BH (0.05 g, 0.2 :5 nrnol,
5 2q) was added arid the mxture, shaken at_ roomtenperature for 14 h. The
solution was filtered and the resin washe th MeCOH (2X), DVMF (3X), MeCH
(3X) and CH2CI 2 (3X). An aliquot of tiQ esin gave a positive chloranil
test. The resin was treated with a solytion of TFA (25 %in CH2Cl 2, 3 nl)
and shaken for 2 h at roomtenperatnresfidtered off and the f||trate was
purified by Glson 215 HPLC (10 30 90% acetonitrile/water) to yield the
title conpound (0.0019 g, 11%. Ms (ESI): 420.1 (Ml), 421.1 (M+2). WO
02/ 076929 47 1 2 SEP 2aa PCT/ US02/ 08300 EXAMPLE 25
(R S)53,5-Dichlp é‘d@&% n '] -
benzenesul fon?m E%,mbio’tm@%y‘t trﬁégﬁ'g 2@2‘4’%‘1‘)01%%85“34'@4???9 P%Ia%n of
the 4- ( 4<chotatitb—38 1TEX bradsr- Anhdridk y3 M bulefFahﬁideﬂt.eSBJQr(fm tLaqm) lzva;:a‘ EXAMPLE
20) was su nded, in Cl CH2CH7Cl SOl
Tk no- SEROAIAdpRaRSFYC Bre. watied o0 0B G "R Hherreagionras sercpoled
Cl CH2CH2 e h M k
t enper att?r)e@gngl-% hen Eﬁ%{%%g (gglf?% %BrSB‘NYﬁﬁwo‘i @%ﬁgv&% %ﬂ\i\]ggqg%égﬁénonhe
r eact i on weesssisteakain-z# °®donatfeﬂbelraﬁwur1&19fr@|acmen wasTiitutes hathi BOABRE! S0 | t er ed

(3%) 10 a0} L RSFT G 2diqlis BCH £ PEAPIN Y St aadiis NASIORbOR | ve

With 2,445 ?%fé&&b%@@@dd@b@%@éé@?ﬁoﬁhﬁw ephd o\ﬂqéngéﬁaﬁggqﬁeaemrwb@éﬁe (1.5

m.) and 3, | or obenzenesul fonyl chloride al Msolution in
CH2Gi 2, N@S@n;cdl!t)ereﬂmdmmrﬁm bpsmiarwm@aﬁ@m tatffoob(Bdrperat ure for
16 h, the Iuth fil redag%(ggres rsed W|t CHZCI2 (3X), DWF
(5% \edsoRphaRY)-erpt T e 5 aEBUBEIAS EHEIPEE oave n' negative
chl orani ' testy 1 g (4.4 mmol) portion of 2-(3,4-dichlorophenyl)-pent-4-enenitrile in THF

15 (25 ml) at =78 °C under Ar was treated with LDA (2M in THF, 2.7 mL, 5.4 mmaol,

1.2 eq). The reaction was warmed to 0 °C for 1 h, then re-cooled to —78 °C and

methyl iodide (0.28 mL, 4.4 mmol, 1.0 eq) was added. The reaction was stirred at —
78 °C for 1 h, then diluted with EtOAc and washed with agueous HCI (1 M, 25 mL),
aqueous Na,S,0, (25 ml) and saturated aqueous NaCl (25 mL}. The organic

20  extracts were dried over sodium sulfate, fillered and concentrated by rotary
evaporation to afford 2-(3,4-dichlorophenyl}-2-methyl-pent-4-enenitrite (1.04 g, 4.39
mmol, 99.8%) as a yellow oil. 'H NMR (300 MHz, CDCI,):8 7.60 (dd, 1H), 7.35 {m,
2H), 5.77 (m, 1H), 5.28 (m, 2H), 2.72 (m, 2H), 1.8 (s, 3H).

A solution of LIAIH, (1 M in THF, 18.65 mL, 18.65 mmol,) in THF (25 mL)

25 was cooled to 0 °C under Ar. H,S0, (95 %, 0.51 mL, 9.38 mmol) was added in a
drop-wise fashion over 10 min. The mixture was stirred at room temperature for 2 h,
then a solution of 2-(3,4-dichlorophenyl)-2-methyl-pent-4-enenitrile (1.28 g, 6.22



The resin was shaken at roomtenperature for 14 h with a solution of GO
(4 %in H2O 0.052 nL, 0.008 mvl, 0.2 eq) and NWMO (0.05 g, 0.4 infoJEP HB
eq) in axebpomet20 (1:1, 3 nL) at roomtenperature for 1léchwsébesssel ution
was filtered and the resin was washed with H 20 (2X), acetone (2X),
pyridine (1 X, shake for 30 25 mn), MeOH (2X) and CH2Cl 2 (3X). A solution
of NalOQ (0.085 g, 0.4 mmol, 10 eq) WD 02/076929 49 1 2 SEP 2005

PCTI US02/ 08300 i n acetone-H20 (1:1, 3 miz) was added and the m xture shaken
<for 2 h. Thé solution was filtered and the resin was washed with H20 (2X),
acetone (1X). The resin was treated with a fresh solution of NalC, (0.085
g, 0.4 mmohol) kOTEIE)(10mbapetsreidedOn a(drop-wiBerfkjhiand Tolkakentidonasfheatbdr 2 h.

e A TR IR A v R

& CroctpfPS pesne) st adahon3 a0 @R i 158 Mo OrPUERE o)

added andgtideusrsaiution, t.8akeln, 26.6momoltarhE@Y 2108 rhbr 38. mmol)Th’éhesol uti on was

filt d dth 2X Me CH d
G RIE N T RN N N

t d
Shaken 13457 ThE bt kdisnio b Bt pREORE S £20 RS THY P, "
purifi edotgamé}lltm@m%kS:debﬁtréfb@-@O%tagﬁé\mpdrauicbret’ow&ﬁﬁ)themtlwceirdpmmr&i title
conmpound (0.0024 q, /clp ): 502.1/504.1 (Mtl) 15 EXANPLE 26 (R S)-
[ 2- (3 - OJBANHODE e419|0h r9pb1€mzl} gzﬂaemwpam ﬁMIﬁWlﬂ? (&a?raﬂaﬁ'r%g ane. 4-

chl oro-p Vi 1 | i f  tih

4-(4- forgr@l@)) %%%ﬁ%aﬁ(/ﬂ%\gﬁgjy)Qq%mﬁy&%%%gléﬂngg(% Zeéﬂ;' 'ﬁ‘p}'@ ?TZSE()@:I\/PLE 20)
was wSpEmi@GBgrrCH@l’ﬁZQ‘l@Q'm( 5) %)swmmnza? 2.03 (br s, NH,), 1

1-am no- ophenyl) - pent - ene .05 g, 0.2 mol, 5eq) ind CHZCHZCI
(1 m) wes ded. The resin was shaken for 20 mn at room tenperature and

t hen Na( 5 T eaction was
shaken %ﬁ-gggﬁpeﬁg’t &é[ﬁ%ﬁlq{o-qﬁ@glﬁﬁﬂ? géj\ﬂgl ¢R’Cﬁiréed and WO
02/ 076929 49 1 2 SEP 2005 PCT/ 1 JSQ2/ 08800 the resin was washed with MeOH (1
X), DMF (3X), MeOH (3X) and CH2O 2 (3XKL. An aliquot of the resin tested
positive with chloranil and negative 2, 4- dinitrophenyl hydrazi ne. The
resin was suspended in pyridine (1.5 and 4-chl orophenyl 5 chl orof ormate
(1.5 nm of al Msolution in CH2Cf21 1. 5 nmmol ) was added. The resin was
shaken at roomtenperature for 16 h; v
washed wth CHzd 2 (3X), DWF (3X), WMOH (2X) and CHzO 2 (3X). An aliquot of
the resin gave a negative chioranil test.

A solution of (3,4-dichloro-phenyl}-acetic acid (16.12 g, 78.5 mmol) in MeOH

15 (500 mL}) was bubbled with HCI gas for 5 min. The mixture was stirred at room

temperature for 1 h. The solvent was removed by rolary evaporation and the
resulting residue was dissolved in EtOAc (400 mL) and washed with saturated
aqueous NaHCO, (200 ml.) and saturated aqueous NaCl (200 mL). The organic
extracts were dried over sodium sulfate, filtered and concentrated by rotary
20  evaporation to give (3,4-dichloro-phenyl)-acetic acid methyl ester (16.22 g, 74.1
mmol, 95%). 'H NMR (300 MHz, CDCL): § 7.50 (m, 2H), 7.22 (dd, 1H), 3.81 (s,
3H), 3.69 (s, 2H).
(3,4-Dichloro-phenyl)-acetic acid methy! ester (5 g, 22.8 mmaol) in THF (50
mL} was cooled to -78 °C under Ar. LDA (2M in THF, 13.7 mL, 27.4 mmol, 1.2 eq)
25 was added in a drop-wise fashion and then the reaction was warmed to 0 °C for 1
h. The reaction was cooled to ~78 °C and allyl iodide (2.1 mL, 22.8 mmol, 1 eq)
was added. The reaction was stirred at —78 °C for 4 h and then diluted with EtOAc



The resin was shaken at roomtenperature for 14 h with a solution of OsOllo
(4 %in HO 0.052 rn L, 0.008 nmol, 0.2 eq) and NM MD (0.05 g, 014 $RFl5 10
eq) in ageuoimeetd20 (1:1, 3 nmL) at roomtenperature for 14edwudhessel ution
was filtered and the resin was washed with H2U (2X), acetone (2X), pyridine
(1 X, shake for 30 mn), MeOH (2X) and CHzCO 2 (3X). A solution of NalO»4
(0.085 g, 0.4 mol, 10 eq) in acetone-H20 (1:1, 3 nL) was added and the

m xture shaken for 2 h. The solution 15 was filtered and the resin was
.washed with*H 20 (2X), acetone (1 X). The resin was treated with a fresh
solution of NalQ (0.085 g, 0.4 mol, 10 eq) in acetone- H 20 (1:1, 3 nl)

d shakemdf [ ' [
ashed W BBl e e D S S o 2 (0 The resi

was shakaquesusiNaCso10@ indp. dheicoopriopy lbagamie €0ra@2s wiere drigdraver Na,20,5 eq)

i Cl CH2CH2Cl .5 nm) f 30 mn. Na 3BH (0. 058 l, 5

added anJlRR aHPRRRCENURIBELRY KT RiRREAor 46 G Pt ) 2Tt Brioon ves
filter edpg‘%}mt.ot téc?—%hBicV‘@tﬁﬁ%t%ltébté/P@Tb X2 Mol %9@ Me Qb oty CHzdl 2

(3X). An the resin gave a positive chloranil ‘test. The resin was
treated NWR (B S CDOLNK TTEA (KT BN), 226%dd) 16Hz 6178 (8, 1h), Sand (shakkp for 2
h at room 25 tenperature, filtered off and the filtrate was purified by

G | son ZQ—QQNPIO_W D796 T&egﬁﬁi(m-ﬂﬁé/%ﬁ@ém tid).yield the title conpound
(00027 0. 15Wi, U5 Sl 1990, Mol Ml WEEHERR 2T RS GBIFS 2 ©

501 Z SEP 29

S)-1-(1-a”d é@de@f@ﬁ%dﬂitﬁhﬁ@b/ﬂ}ﬁ,3}-21(B;Aﬁ-d[c_31idr_%rpﬁe®q- ent-4-enoic acid methyl -
hl or o- phenyl ) -urei do] -butyl }- pyrro |l id i n-3-y Z-S-ethy |-urea: G G O
NH  f NHregen(819022 ol sissaisid) inpddt MeObk (1.5id viv, 250 mL) and the resulting

4- ( 4-f or - 3- - - rarg esi MPLE 20
was Wopic V8 SREp oDt it BTE S T TR s lePremled i LE 20
1- am no- @4 r-dvapipditerand tHerisidieenas pRridishal betwedmMBIOAD andth,O.NThe
Cl CH2CH2A (1 nlL) was added. The resin was shaken for 20 mn at room

t enper at @eusdayerewanacuaiigd rpll @ with aguegus GibIC! adeeptragied 2ddeEtOARe i o

reaction e t T | Ut il tered
ang e300 ARC TR re e IRERE Phag st Pang B BB ity s
(3X). AnNa@l (1ol pbntencesiraictiast aagasidgorativh td gald & 8pik(2amd negati ve
with 2,4- dinitrophenyl hydrazine. The resin was suspended in CHC 2 (3.0 nl)
and DI Exlichiopsshanyl)-pept-drencic agld & adyowasaliddet NMR GeuiMiyz, CDCL): &

3, 5-di h I ] t 0. .5 [ 0,p, M

ol ut 1 onf-S2ReePLer REGEY SRR 2R0: FFoon 7ol vt aHug8ifm 1B S0 uti on
filter edg_ggg-ng Imq)_r esin washed with CHd 2 (3X), DVF (3X), MeOH (2X) and
CH2ClI 2 (3X). An aliquot of the resin gave a negative chloranil test. To the

resin was add@iSp2elpahblithiasa-paemi)j-peaed-enadc adR(255 g0 1024nmoiq!l, 4 eq)

was dissolved in SOCI, (10 mL). The reaction mixiure was heated to reflux for 1 h

20 and then the SOC|, was removed by rotary evaporation. The residue was co-
evaporated from toluene (3 x 5 mL) and then dried under high vacuum for 1 h. It
was re-dissolved in toluene (1 mL) and concentrated by rotary evaporation and
then dried under high vacuum for 4 h to give the title compound (R,S}-2-(3,4-
dichloro-phenyl)-pent-4-enoyl chioride (2.69 g, 10.2 mmol, ~100%). The acid

25 chloride was used directily in the solid phase synthesis reactions.
EXAMPLES 18-19 are listed in the following table:



20 eq),
0.2 eq).
to 70 C
(4X), H2

sol ution of 0s04

K2CC3 (0.028 g,

0.2 Mo

|, 5 eq) and Pd(PPh)a (0.009 g, 0.008

mmol

DVF (2 m., degassed with Ar) was added and the m xture W/agssﬁqegggpd

Q6 02489

C (4X),

f The solution was filtered and the resi
MeOH (3X) and CH2A 2 (4X).
PCT/ US02/ 08300 The resin was shaken at
(4 %in H20, 0.052 nL, 0.008 nmol,

roomtenperature for

et h DVF
WO 02/ 076929 51 1 2 SEP 240
14 h with a
0.2 eq) and NWMD (0. 05

g, 0.4 mol, 10 eq) in acetone-H20 (134, 3 nL) at roomtenperature for 14
h. The solution was filtered and the resin was washed with H20 (2X),
acetone (2X), pyridine (1 X shake for 30 5 mn), MOH (2X) and CH2Cl 2 (3X).
A sol ut i[@R P ffa! 04 o{RuOfed,  O-[4 ol . 10 'eaMr 360 fagcpRRr H20 (111,13 nl)
was add and—tihe—mxtoure—staker]for 2—h.—The sotuttom—was fittered; and t he
resin was washegd with #20 (2X), |acetone (1 X). The resin was treatefl with a
fresh sal ution lof Nal (0.085 (¢, 0.4 mmol , 10 eq) in acet one- H20 (1 1, 3
m.) and |shaken ifor a her 2 R. sol ut| on was ltered and t resinio
was wasHed witH H2O (39, acetor% 3?%: TN ) (2)@)' “&n‘d”d—lﬁdﬂ‘ H(S)Z) T The
resin was shaken wnyh a soql utlon 83} 8161 e éHyI carbamc acid teft-

butyl ester (0.[037 g, mol , |5 eq) in CICH2CH, C1 (1.5 nmL) for 30 i n.

Na( CAc),BH (0.05 g, @ 2 mmol , 5{eq) was added and the m xture shakenjat room
tenperatiure for{ 14 h. The SolutlonJAﬁ.S._LLJ_Le_Le_d_aﬂd_Lh_e_.Le_S_L.ﬂJAﬁ&h.e_d.Wth
MeOH is [(2X), OWF (3X)t MeOH (3X) and CH2CI 2 (3X). The resin was suspended
in CH2CI|2 (3 nl) and t 'eated witlh 2, 6-1utidine (0.52 m, 4.5 mol, [L.5M
final cdgncentration) TNVBOTf (0. 54 m., 3 mol, 1 Mfi naI concent fation).
The mi xtjure_was| shak room tlesmper atiur.es @oriHl 5hr9 (e, . Xl o, swass dr ai ned
and the irestn vashed with CH2C J1)391 mMBORIS{ @X)Hiand CH2CI 2 (3X). 20] An

al i quot jof the jresf posifti ve ninhydrin test. The resin was spspended

in CH2CI|2 (3 ) and §reated w tjh ethyl isocyanate (0.19 nL, 1.5 mmpl, 0.5M
final cdncentration) and DIEA ((d.035 nL, 0.2 nmml, 5 eq). The m xtufe was
shaken aT"Toomtenpéerature for 14 fh and then the solfution was fiftered and

the resin was washed with DVF (3X),

1o S0 301 8.

MeOH (3X) and CH2Cl 2 (3X).

f TE 25 9 Cl nmL d hak f
s avpihesia Mch SETYe Comhalntsar 11 od by Gl san

25 The resin

2

215 HPLC (10-90% acetonitrile/water) to yield the title conpound (0.0011 g,

59 . MS(

ESI)

593.1 (M1),

595.

1 (M+3). EXAWPLE 28 30

(R S)s 3, EXBMPLE 26 (nspm[@cscwlmmwe Zdjthloso(heryIsbutdhB e o- pheny

- urei
- Cl 12
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Cl
r Cl
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H
R N /Q
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F O H

A 1 liter botile was charged with ArgoGel-NH, (30 g, 12 mmoil, supplied by

Argonaut Technologies, Incorporated, California}, CH,CL, (200 mL) and DMF (50
mbL}. A pre-mixed (30 min) solution of 4-(4-

'%%:i gﬁﬁ%oiné%y[ 8enzam|éien 3-yi)-benzamide: WD 02/076929 52 C1 NH O

formyi-3-methoxy-phenoxy}-bulyric acid

linker (8.577 g, 36 mmol, 3 eq), HOBt (4.865 g, 36 mmol, 3 eq) and DIC (11.54 mL,
72 mmol, 6 eq) in CH,Ci, (250 mL) was added to the resin suspension and the

mixture was shaken at room temperature for 16 h. The resin was transferred to 2

15

large shaking vessels, the solution was drained and the resin was washed with

DMF (3X), MeOH (3X) and CH,Cl, (3X) and dried under high vacuum to give the
acid cleavable linker containing 4-(4-formyl-3-methoxy-phenoxy)-butyramide resin.



PCT/ US02108300 A 100 ng (0.04 mmol ) portion of the P10
4- (4-fornyl - 3- net hoxy- phenoxy) 5 butyram de resin (see step 1 of El(&l\ﬁgu'—_z 020)
was susplesydehheCl CH2CH, A (1 mQ and a solutio n of | q.@rmsgyggm@4 bro
nop he nyl) -pe nt-5-e ne (0. 048 g, 0. 2 rnnol, 5 eq) in CICH CH 2 1
rnQ was added. The resin was shaken for 20 mn at room tenperature and t hen
Na(OAC)3 BH (0.045 g, 0.2 mmol, 5 eq) was added. The reaction was shaken at
roomtenperature for 16 h. The solutiongwas filtered and io the resin was
~washed with MeOH (1 X), DW (3X), MeOH (3X) and CH, d, (U. An aliquot of
the resin tested positive with chloranil and negative with 2,4-

di ni t rophenyl)sm@'oaﬁugqe 04Tﬁﬁncfl)9§bﬂldf@§f tﬁé%@ﬁﬂd@&s SLE‘S d%d@h CIC3+ @HTCt {1 and
DI EA (0.035 nL, 0. eq) was added fol by 3,5 Aiéh Iorophenyl

i socyan rat_)aandca Q@Bti@n ofL1 sﬁnmnrﬁ}w 4t—dlchimmpg1ere!l)a:)eem§ M!G(ﬂ)@ﬁlg)r@}z nhelr esi n

xgihéﬂaﬁeﬁﬁfaﬁﬁf%ﬁ@% i vﬁﬁls:‘?érgszfg Hepas shakeR R SOT Al g ISEL? '
3 cyanop b R RGB! 101045 G 2 ol @eé??hgé%%ozg ]
ggoggsgdre\?m):ilcﬁnn%mm)? er()OIrOl@m;%.raerOBr bl , Tree Qoletipn wa%dﬁ@?ﬂi En(126n1H
The ot dnPURSFkAs WaSEREvEN GEGH LT85 EﬁM\%a@NXfNﬁﬁﬁ Hha C{é%zé @335 éia)
wth o SpetS i e BEsties Mg ERpRIRIAY Aol RATLHEZS raéf”zeeé?raﬁé‘ N
.“”n”&(e?oﬂi“%ir"@”@"mzﬁ“%em Yo 021 bregzs 93 1 2 Sep 1S Per el 05300
filtered and 'f'?n eyR Ny %ﬁ’@ﬂéﬂ %rﬁﬂ%—é% (@i)ancé%étone (2X), pyridine (1
X Slﬁak%lsq?ﬁfh%@ronﬁ’@tﬁ?zl bé\‘gzcgg{ é%ha%g@'.(sgﬁf_%fga H%)soluﬁoﬁ%@%@” 9f5 (0.085

one- m.) "was added?arfd the m xture
shaken fwas adUedTlﬁbesminnVamsh'ﬂkmsaf idore teedpenatliretfer 1@ ¢, thenaslutiashed wit h

H20 (2X t 1X). ol

Nal O( (%f”t%% @%%%h% |wasl tﬂ dﬁ;ée %ﬁabﬁ&_)m% 1“’%6@?2%) ﬂ(ﬁu-l’l'sd%gken f or
furth hed th H20

(30, adgndn IMes, P%%%‘@ﬁ;%é s e i M was shaken wi th a

soI utl on of p'y'hemesldlwaﬁst}akmtbmmtempefaﬁmetfer 14 owitly b ssdtitem ¢i00O8Q7 g, 0.2

m"rDI‘ 5@0‘?&* *ﬂ%&%&&ﬁd Qﬁi%émm%hﬁoés gﬂ@‘ﬁ Wmﬁéﬁg Bp‘bé’b{? égf%ﬁ 14 h.

The sol yhipay 0145{@? (t1( K ‘étF&ﬁnrtéﬁi rmf-@ﬁ-s% w 1&?0( %rédgx)

MeOH (3X) and he resin suspend and
t r eat ed and the2re&in masdma&’ne(cl).wﬁiZH (115(2)() adetbnentdX), [:MIEMef(m@;Ishebectem:B@ ation)

ahaken d0m oMRRNEE} 206 o 3X)h A FRtAR BF BAGO: (bS8 BaP oG U 8  osi n
seened RSRRAEC(D o MU s PR pgln Rushe g 51
and 20r eawasl fillered 8ndbthe resin was washed with H,0 (2X) and acetone (1X). The resin
was treated with a fresh solution of NalO, (0.085 g, 0.4 mmol, 10 eq) in acetone-
H,O (1:1, 3 mL) and shaken for a further 2 h. The solution was filtered and the
resin was washed with H,0 (3X), acetone (1X}, MeOH (2X) and CH,Cl, (3X}.
The resin was shaken with a solution of cyclopentylamine (0.024 g, 0.2
25 mmel, 5 eq) in CICH,CH,CI (1.5 mL} for 30 min. Na(OAc),BH (0.05 g, 0.2 mmol, 5
eq) was added and the mixture shaken at room temperature for 14 h. The solution
was filtered and the resin washed with MeOH (2X), DMF (3X), MeOH (3X) and
CH,C, (3X). An aliquot of the resin gave a positive chloranil test. The resin was
treated with a solution of TFA (25 % in CH,CI,, 3 mL) and shaken for 2 h at room

30 temperature, filtered off and the filtrate was purified by Gilson 215 HPLC (10-90%



20 di chl or obenzoyl chloride (0.315 g, 1.5 nmmol) and pyridine (1.5 Ti) The
m xture was shaken at roomtenperature for 14 h and then the sol ut'i %M&
filteredvemd2bfaers resin was washed with DVF (3X), MeOH ( 3XcTand:/6338C 2 (3X).
The resin was treated with a solution of TFA (25 %in CH2Cl 2, 3 nL) and
shaken for 2 h at roomtenperature, filtered off and the filtrate was
purified by 25 G lson 215 HPLC (10-90% acetoni.rileJwater) to yield he title
conmpound (0.0023 g, 9% . MS(ESI): 693.49/695.9/697.9 (Mtl). EXAMPLE 29 1 2
~SEP 2005 WD '02/ 076929 PCT/ USQ2/ 08300 54 (R, S)-N-(1-(3-(3'-Cya no-b i p hen
yl-4-yl)-4-13-(3,5-d is h to ro-phenyl)-u re ido]- b utyl }-p iperi dii

n- 4- yl ) - aceohdrilaagatet)fionagld the title cOmpsund (€. GOSMHg52A%) 0RISEESID 584 Tmol )
portion of the 4-(4-fqQrnyl-3-nethoxy-phenoxy)- butyrami de resin (see step 1
of EXAMP 'ﬁ*ib)saédsﬁ‘éﬁgbended in CICH2CH2Cl (1 nl) and a solution of

1- am no- p | ~ER8al ke 44 in

Cl CH2CH2 PLEANIESY oA B hIoro A (Y IPe ity fmfndIRa. 4 Yoo

t enper at phenghbutpRbevcPrsd3Bhahid45 g, 0.2 nmol, 5 eq) was added. The io
reacti on was shaken at roomtenperature for 16 h. The solution was filtered
and the resin was washed wth MeOH (1X) < DVE (3X), MeOH (3X) and CH2Cl 2
(3X). An aliquot of the resin tested pesiti¥e with chforanil and negative
with 2,4 d i nitrophenyl hy% razine. T psin was suspended in CH2CI 2 (3.0
m.) and DI EA (0.035 ni, 0.2%np# : d fol l owed by

3, 5-di chl orophenyl isocyanate 83§H 115 m Ijﬁ give a 0.5 M solution).
The resin was shaken at roofdterperature f %}h, the solution filtered
and the resin washed with CH..C#ZC(SQ), DVF ! , MeOH (2X) and CHz2Cl 2
(3X). An ali qsﬂtolt(}ooffngt(lﬂ)%ﬁ_f frhol %ﬁﬂ:rﬁoﬂﬁga%ﬂﬁ)rﬁm-@ﬁﬁ@mo@%enﬁﬂe resrn was
added 3-cyanophenyl boroni c aci 0.024 g, 0.16 mmol, 4 eq), 20 K2C03 (0.028
m 0.2 nbolyraideqpsin@ePditePi)EXAMIIE §0) 9acG8spaoted ;i SHEGCH.CAME (2 niL,

d d with d d y h d 70 C f 16 h.
Tha- sol Ui S ToR AL SR A PO P E A DREC (0P S LommRS.
ECH (3 ) SOTEHICHR il Ra55R0201 e WRIORAIZAGREN RSTACRARIDEARN The

resin was en at room tenperature wth a solution of &M (4 %
in H2Q, Gzopraitire apdobenia|QAC,BHEQ V4argl NRMDNED S06q)gwas addegollhe10 eq) in

t -H20.,.(1: 1 t t t f 14 h, . Th ti
i1t or od SR s Shalih AeoaBrBERRTR 1ol 6 o0 SR BRI BOf ai ne (1
X, shakett{OfesiDwhs Wathed VR iMa XN (ard W?QBX{,(@%DH AR PANG mncggsxﬁlﬂn
(0.085 g, 0.4 mmol, 10 eq) in acetone-H20 (1:1, 3 nlL) was addéd and the
m xt ur e ehdkasof the resimleste@ pesitiveivth chloranil and negative with 2,4-

dinitrophenythydrazine.

LS The resin was suspended in pyridine (1.5 mL} and 3,4-
dichlorobenzenesulfonyl chioride (1.5 mL of a 1 M solution in CH,Cl,, 1.5 mmol)
was added. The resin was shaken at room temperature for 16 h, the solution
fitered and the resin washed with CH,Cl, (3X), DMF (3X), MeOH (2X) and CH,Cl,
(3X}). An aliqguot of the resin gave a negative chloranil test.

20 The resin was shaken at room temperature for 14 h with a solution of OsO,
(4 % in H,0, 0.052 mL, 0.008 mmol, 0.2 eq) and NMMO (0.05 g, 0.4 mmol, 10 eq)
in acetone-H,O (1:1, 3 mL} at room temperature for 14 h. The solution was filtered
and the resin was washed with H,O (2X}, acetone (2X), pyridine (1X, shake for 30
min), MeOH (2X} and CH,CL, (3X). A solution of NalO, (0.085 g, 0.4 mmoal, 10 eq)

25 inacetone-H,0 (1:1, 3 mL) was added and the mixture shaken for 2 h. The solution
was filtered and the resin was washed with H,0O (2X), acetone (1X). The resin was
treated with a fresh solution of NalO, (0.085 g, 0.4 mmol, 10 eq) in acetone-H,0O



was filtered and the resin was washed with H70 (2X), acetone (1X) gﬂc‘;ﬁ Eﬁln
was treated with a fresh solution of Nal1®» (0.085 g, 0.4 mol, 0‘I Pil
acet one- g@ g2/47%od 3 nL) and shaken for a further 2 h. The§odabi®ig Was
filtered and the resin w was washed with H20 (3X), acetone (1X), MOH (2X)
and CH2Cl 2 (3X). The resin was shaken with a solution of

pi peridin-4-yl-carbamc acid tert- butyl ester (0.043 g, 0.2 nmmol, 5 eq) in
Cl CH7CH2C1L (1.5 nlL) for 30 min. Na(QAp),BH (0.05 g, 0.2 mmol, 5 eq) was
~added and the m xture shaken at room tenperature for 14 h. The sol ution was
filtered and the resin washed with MeOH 15 (2X), DVF (3X), MeOH (3X) and
CH2d 2 ($X) 3 nild ﬁ@%hﬁké‘lﬁﬁnr%lﬁﬂﬁ@%l Th&dtibr( Wastiteacaid et redinM th .
2,6-1utidine ( m., 4.5 mol, 1.5M final concentratlon%g and TMSOTf (0.54
m., 3 mmss, wasrmcf MQIHZQ%eﬁCe@UEdHN MeeH 2 uand WhkCEH{3ken at room

t enperature r 1 h. The, s tered a washed _
wth Cec 2 (BRyeshuuRe adked e peBon st EAPReRRa R B o152 roain gave
a posi thﬁ’rﬁoﬂ'SWdﬁ'GlC!—ﬁ@H Cfr{\eS @S for %f‘mlﬁUNé?@ﬂ%?BH‘(GO@Sg Cb Penindl, % N -) and
treated wth nethanesﬁlfény chloride (1. OMSolution'in

CH2Q 2) eqTvasmaddat andviie metiafeeshatteny @td@pnetqmpenature ffsoﬂ4b4 e sletignl uti on

The reshsls v saoate Pt wesmd ERE e i) By fX) M IRaE) 2oy

shaken ?ﬁ bxt AR wgh&rmqmtrag.ﬁ édéé?b@iﬂv@fchlo%ﬁﬁltéﬁ frhbtrb &heva@s
purified By ? son 215 HPLC 109 acetonitrile/water) to yield the title

corrpountre(amd)@lm agsolBign of\/BFQE(STIF)A B1%. it C(Hﬂg,ﬁll)'\,l. ) 808 shakes for 30 dEXAMPLE 30
WO 0 210 9 29 56 1 005, .. P

(R S) - NQIMdomPerg e isresh e BEIGE R BYNShEY FS0B A HERCHIP: 2- (3, 4-
di C1d’T099%)Q@élo)‘nthpef\bb'fe‘f)r@Wlé@he%ieﬁ:&lﬁ% 08168 gmapd)). ngSD of the
4-(4-fornyl - t hoxy- phenoxy) - butyram de reS| n (see step 1 of EXAMPLE 20)
was susﬁ@Bdieﬂ\Mh) G (MEBJ 51B.0 fiySand a sol ution of

3, 5-bis; | jne. (0 0,.0Q..2 I e j | CH2CH2Cl
o )%&Mﬁﬂ% : m*"q)aa@%m&nﬁﬁ Aaigtigrs e pyB WL ot or e
and theq MRBH LAFe 0.2 mol, 5 eq) was added. The m xture was
shaken . at roomte era e for 16 h. The solution was filtered and the
resin was washed with MeCH (1X), "MF (3XK] MeOH (3X) and CH2A, (3X). An
aliquot of the resin tested positive w tkh.chtoranil and negative with 2,4 d
i nitrophenyl hyd rani ne. 15 The resin suspended in pyridine (1 nL) and
a solution of 2-(3,4- dichloro-phenyl)- -4-enqgyl chloride (-0.054 g, 0.2
mol, 5eq) in CH2A 2 (1 nm) was ]tpddiﬁid The res was shaken at room

terrperature for 16 h. The sol M"tered and the resin was washed
with MeOH (3X), | M (3X), I\éb X)oand H
NO,

15
A 100 mg (0.04 mmol) portion of the 4-(4-formyl-3-methoxy-phenoxy)-

butyramide resin (see step 1 of EXAMPLE 20) was suspended in CICH,CH,CI (1
mL}) and a solution of 1-amino-2-(3,4-dichlorophenyl)-pent-5-ene (0.047 g, 0.2
mmol, 5 eq) in CICH,CH,CI (1 mL) was added. The resin was shaken for 20 min at

20 room temperature and then Na{OAc),BH {0.045 g, 0.2 minol, 5 eq) was added.
The reaction was shaken at room temperature for 16 h. The solution was filtered
and the resin was washed with MeOH (1X), DMF (3X)}, MeOH (3X) and CH,C1,
(3X). An aliquot of the resin tested positive with chloranii and negative with 2 4-
dinitrophenythydrazine.

25 The resin was suspended in CH,Cl, (3.0 mL) and DIEA (0.035 mL, 5 eq) was
added, followed by 3-nitro-4-fluorophenyl isocyanate (0.217 mL, 1.5 mmol}. The



CH2GC 2 (3X). This procedure was repeated using the sane reaction and washi ng
20 conditions. An aliquot of the resin gave a negative bead test w ZHEP 2005
chi or ani | wolth7¢428Si N was shaken at room tenperature for lgcfyestdise
solution of &M (4 %in HO 0.052 m., 0.008 mvol, 0.2 eq) and NWMO (0. 05
g, 0.4 mol, 10 eq) in acetone- H20 (1:1, 3 nmL) at roomtenperature for 14
h. The solution was filtered and the resin was washed with H2C (2X),
acetone (2X), pyridine (1 X, shake for &30 mn), 25 MeOH (2X) and CH2Cl 2
{3X). A solution of NalOQ (0.085 g, 0.4 mmol, 10 eq) in 1 2 SEP 2005 WO
021076929 PCT/ US02108300 57 acetone-H20 (1:1, 3 nL) was added and the

m xture shaKkedwaershaken dheosPicdwiiRsturdds: fa ht Bieesblansh filkecdesidtheagswas hed
with H 20 (2X), acetone (1 . The resin was treated with a fresh sol ution

of Nal O, washegdsvit) Col.@l. o)., DG B4), MaOkt X0rand261,C(L13X). 8nilifiuahafl tieaken
for a further 2 h. esolﬁjtionI filtered and the resin 5 was washed with

The.. was
H2O (3X) CHR SRERE P993YVe A1 and cH2A 2 (3X). The resin was shaken

with a soluti m&e%si}#m&&hlaﬁaﬁla@rt@m@rﬁ;a@?m@reoﬁﬁ14rﬁwitﬂ-a23mn oPCR@, in
ClCH2CH2Cl (1.5 m-) for 30 mn. Na(OAc)3BH (0.05 0.2 nmml, 5 eq) was

addedsandd thin HiQt QO52shhk8M08 MMeh .2 @mﬁ)andtNMM(Bgé.Oﬁzg,mAmél, 461 e)i on was
filt d.and th i hed with MeOH . | , OH (3X),..t d
ez geenneAiRd b BmEre ohd BRaratit jos 14 oM s MasduETedhe
resin vagdthedbad whd Wadnhe8hiin 9o 8X)TElelche (%M)Ppﬁﬂﬁ:% 2iix stk fapdoshaken

for-2 h at roomtenperature, filtered off and the trate was concentrated
and pur i fwiel NMgQHG2DYanDH,GRIEXY 10 sotdivacd e, (0 1086vm et mmol, Vi0etq) t he -

(131 corpeing (0, 0950 0, i MELESHY i Bbcur bk 2 . 6 Borbion
é (3" 100y s Mlichbe %hP'tﬁE%b%ihNVé@Wﬁsﬁ’éd?Witﬁ%@t@(’)&,’ laka gl ?q.' gﬁsnegm;wm&m de:

To a solution of 4-bronophenyl pent - 4- ehoyl chl ori de
EXAVPLE imeptechwithizdirestf solutinnidi Naag(Odtffed, @ 45ndiah1®eghin adateoreH074 g, 4.5

i, 2 . d 3N, (1.5 nm_ 1. .3 .Th i on. m
O 200 ) 2Rl Rl o o R AR A EORERD, |
™), H2OW:Hluirled W HIG) (080 aBbbnandXpatoR exhiidier o (s, (Na2S0Y), ~and

concentrated. _ Chromat ography on silica gel (10% Et OA.CIEhexanes)_ ave
2- (4- br onp- phdingl resipewas shakeo withacselulian of dycdhbowtaminetyydrochivnde as a

N i . W / / /08300 58
500 ks (08285 0% gTB8E ootk flethyfaging (GOl G BECAEHETE 1y
5.83 (M mi tb) 30 Pnik? NGO ASTIBH @J.@ﬂ,(%.e thnidl, 5 209 dvdsaddedind thebbixtite 1 EI)

To an Argon-purged sol ution of 2-(4-brono- Rj‘h_eny )-pent-4-enoic acid (3,
di chl or oSphkery B} e demperaugs fog 14 hmbhg sotutiool was siteedrancthe resin, 30 )

was 5 added, 3-.cy.an Y, rQNLC i 1,8 Pd( PPh3) ,
1o o R B AR R T R e R 2 S T, o S GHHEE"
eq) in 1@edTh gale aBéSitive EHRrafiRREL OThdlredin i s\RSategatigtaablifiBneffFA 16 h.
The m xture was_partitioned between Et OAc (50 nmL) and 10% NaHCG3 (50 nil)
and tHe §2Y%nircCH,CIl,, 3 mL)} and shaken for 2 h at room temperature, filtered off and the
filtrate was purified by Gilson 215 HPLC (10-90% acetonitrile/water) to yield the title
compound (0.0062 g, 33%). MS (ESI): 469.0 (M+1), 471.0 (M+3}).
EXAMPLE 23

(R,S)-1-[2-(3'-Cyano-biphenyl-4-yl)-4-cyciopentylamino-butyl]-3-(3,5-dichioro-

25  phenyl)-urea:

i LD
N.__N

CI\Q \g/ E

al



phase separated. The organi c phase was washed with 10% NaHCO3 (30 nL) and io
saturated brine (30 nL), dried (Na2SO4), and concentrated. Chromat bdr Sﬁ’l‘w Son

silica gelo t5$ OAc/ hexanes) gave 2-(3'-cyano-bi phenyl - 4P¥Jf/)u’55‘ﬁ61$3 enoi ¢
acid (3,5- 3' L/I or o- phenyl )-am de as a yellow oil (685 ng, 44%. HO%I\/R (300

MHz, CD3OD): 8 7.93 (m 2H), 7.81(m 2H), 7.66 (m 4H), 7.49 (m 2H), 7.12
(t, 1 H, 589 (m 1 H, 521(m 2H). 3.76 (t, 1 H, 3.11(m 1 H, 2.73 (m
1 H. 15 To a solution of 2-(3'-cyano-hiphenyl-4-yl)-pent-4-enoic acid

3, 5-di chl oro- phenyl)-amde (680 ng, 1.6 mmol) in 9 nL of acetone/H O (2:1
v/iv) was added GO (4% in H2O, 100 AL, 1 nmol % and NalO4 (860 ng, 4.0
mmol, 2.5 eq). The reaction mxture was stirred at r.t. for 6 h. The

m xture was then partitioned between CHzZCI2 (20 nlL) and 10% Nal | CO38 (20 ni)
and the or ganAcmChty!Qr (028t el podihn dibeak(edorsny-Bethaxy-ehenaxtied with

br 1 ne. ( 1BINEFTIS esf (eREASER ) O EABMERah! RaseierefBBAHD SCabtahal 1| ca
gel (200?6-@%@5‘@5@9@&& ﬁlaéfﬁm% 4 {54‘br0m0 helnyl)fent -5-ene (0.048 g, 0.2 mmo}, 5

cyano- bi nyl - 4- N-(3,5-dichloro-p 0Xx0- butyram d€ as a |1 ght
yel | o8 oety) m(emﬂzmzcuen%nu MEEESIJed. 4Iﬂeae(sm¢s shBkan nox2QmaEnat room

S IR PRI tet Nk b B B R il g (2
1, 2- di Ch}é%fc%@ﬁn@%? ria”ke éﬁ\xgg}‘}‘?%anz&éﬁ 8k 16:4. Tﬁ@fsoﬂutibrﬁﬁ}gstﬂhsféd\%d\co) BH

(299 eq e reaction mxture was stirred at r.t
for 16 the fEsin wik washedasith Madpdn X) tDiFe@XeMe@i (BXPand(QH,0H J3Xn Al 0%

NaHCO, (10 30 and the ani c p e separated. The qrgani c phase was
hshed WARIHOLGUATaEaNIS B PREYE S SHlOTATAL Sa BERREVE YONaP: dri od
(Na2g™4) ,.pé?ﬁ, &d. 1 2 SEP 2005 WO 02/076929 PCT/US(12/08300 59
Chroﬁlg?oglrnztgﬁ)y @Fl%’g ‘gel (Et,NMeOH/ CH Ci 2 1:10:90) gave 56.5 ng (18%

of the titl eThempsinnvhsasuspeneiedni GH,Eu(B.0 L NMRI CBES. (A-G35 GIRCICZY mrBol7. 89 (
2H), _7.72 7.6 H, 7.14 (t, 1 , Q dd, _1 2.85

(, Z')H) Sf%gva%?adwéﬂozv%%bé RS- ﬂ%orog%%x(ﬂ(lﬁ?cna%e‘f%’(%é%@)1 5580} Pm1),

i440 0 ('\@%aésﬂ%h%ﬁﬁﬁe nf&tuié\nﬁa?s shidRefal RIoPP Le)tu fbrxl%h te! dazo |

lam 1 no pro py phenyl -3-'ca rbon
itr| I esoimlomfllte@dﬁambihanesm w&sBeﬁMifc(BH;@l;mﬁﬁmﬁDMlFs@QaM&%((BX@andG 6

1 0 .n heated at 80 C fo 6 h, T t
conc &F%& 85@‘3‘“@/&%5?:{5?&?9@‘% @r\s;egangg aEBIt‘? evx/m )éhu\rNgSwas
tri turat ed W #Het@swwssms!eawp%gsﬁopﬁ ESFtS?ﬁ ac 628 9f1cet:91|n’1’c§,”£ and

concentration under vacuum gave ( or op eny car
aC| d- t er eqhdd, €0, 81088 .2 nhok & aq) drd PG(@?hgz @0d%ny, 0.0@3 ¢mol, BlLINBR. (300

To a sol bMF i B"fl G‘égéﬁﬁﬁ?‘rtb%bw&m@d%%%b% my Mﬁ"@ﬁ%ﬁ‘@@ toé@cgfqr 6 q,
|2§ 89 rnaBlh, THb SHtiéd AsTiterétd aRdthiREsh WasHES waHASHANaX)( FQ30@kgper si on
20  MeOH (3X) and CH,CI, (4X).
The resin was shaken at room temperature for 14 h with a solution of OsQ,
(4 % in H,0, 0.052 mL, 0.008 mmol, 0.2 eq) and NMMO (0.05 g, 0.4 mmol, 10 eq)
in acetone-H,0 (1:1, 3 mL) at room temperature for 14 h. The solution was filtered
and the resin was washed with H,O (2X), acetone (2X), pyridine (1X, shake for 30
25 min), MeOH (2X) and CH,CI, (3X). A solution of NalO, (0.085 g, 0.4 mmol, 10 eq)
in acetone-H,0 (1:1, 3 mL) was added and the mixture shaken for 2 h. The solution
was filtered and the resin was washed with H,O (2X}, acetone (1X). The resin was
treated with a fresh solution of NalO, (0.085 g, 0.4 mmol, 10 eq) in acetone-H,0
(1:1, 3 mL) and shaken for a further 2 h. The solution was filiered and the resin
30  was washed with H,0 (3X), acetone (1X}, MeOH (2X) and CH,Cl, {3X).



20 mneral oil, 1.725 g, 45 mol, 2 eq). The m xture was stirred at 25% flﬁ)[fﬁ
30 mn and then allyl iodide (13.32 ni, 110 nmol, 5 eq) was added 01/ g

m n. The Wodhidide Was warmed to room tenperature and stirrgdriQizedsds. The

m xture was then diluted wth EtOAc (200 nL) and washed with saturated
aqueous NaHCO3 (200 nmL). The aqueous phase was washed with EtQAc (3 x 60
m.) and the conbined organic 1 2 SEP 7005 WD 02/ 076929 PCT/ US02/ 08300 60
extracts were washed with saturated aqugous NaCl (200 ni), dried over
Na2SO " filtered and concentrated to give a brown oil which was purified by
flash columm chromat ography eluting with 2% Et OAc/ hexanes to give

al lyl-(3,5-di mhbaeemmas/bmak@awbam@oianbldoﬁeytmpghw[aras-tee(io(azrr& ol.2ar oiI

4,632 g, 15.33 | 00 MHz |
et g 5@533@49@%&1@ LY o 3y Ra NBGORELEr G059, B8 Ts oIy | A

oster - S0 Pl Aid e it R ARBERY \mEAIANGE B A E SoRBN,
bubbl ed vﬁd@rfﬂlwdid Bok the r@sumwas(heea@ltn me(mar(emrewwan MeOI{BEEANYaS then

bubbl ed throughAo for 5 mn. S (5 n, 77 mmol, 10 % was added and the
m xt uf e WakOhdPB dﬁtrbahqtf@éﬁ{tf@rfﬁém%v%amﬁm ellgearmidest hhe main $i@isng a

r com tenper i PEn Pos SN SPTER G 7 ITEGhe SBRLah SR B B G o0

evapor at t@ﬁpé@u@ﬁ!té%ﬂ%ﬁ Ang itiehitrate waaspirifidd be dilbyn 2isaghLcoh oD%
chromat ography eluting wth 25% Et OAc/ hexanes to yield (3,5 15

di chl oroﬁﬁ@ lt)ile(\zatﬁ(bt%l(*ﬁkﬂl()qShﬂﬂar@ché\ﬂﬁ bt@henwn& yi-deeydepqrtylemigo- 5. 3

?Tn?l o %%tyjf@((@Sp@‘P@o Ehggﬂ g'r\é%g{;éSBQ%% PR e Pk cdath s 7 30

3, 5- I I I b t 3,75 0,
216 ol ) NRCH (1t ?’“""“&%2‘?’ e St g s A

soI ut i on2d¥4 (R, Bji), 22 Gﬁ(moabim%%'l(m péht 188w 3, nebP dm72H)g).47.(58 S(HﬂDI
105e T e was stirred at roomte eraturefor 5
. Q)Hﬁ}'%é@%%‘?%%)hﬁg?@ﬁ@eq) was added and the regEI ting mxture

vvas stipesgvbPeE 24further 1 h, quenched by the addition of NaOH (1 M
aqueous Solutiton, 20 nmL). The m xture was extracted twice with Et20 (50 nL
total) akd, S)Hﬁ-[EdﬁbCryedoﬂﬂpbegahﬂw!bﬂtmamﬁmm-hﬂ%ha,%ﬂﬁwwat ur at ed
aqueous IEI)% a dried over Na2SQA. Filtration and concentration of the
filtratePHPZABY9PY evaporation gave the crude product which was purified by
flash col unm chromat ography eluting 12% Et OAcl hexanes to give

(3, 5-Di chl oro-phenyl')-{2-[2-(4-iodo-phenyl )-ipent - 4-

enyl am no] - et hyl } - car bam c acid tert- it “ester (0.493 g, 0.85 muol, 35%
as a 30 pale oil. "H NWR (300 MHz, CIX 8 7.75 (d, 2H), 7.29 (td, 2H),
7.18 (d, 2H), 7.04 1 2 SEP 2005 WO 02/0Q76929 PCT/ US02/ 08300 61 (d, 2H), 5.74
(m 1 H, 5.06 (m 2H), 3.74 (td, 2H), .82 (m 5H), 2.44 (m 2H), 1.52 (s,
9H). To a stirred solution_ of

(3, 5-dichl oro-phenyl)-{2-] 4> 0d0- phef
enyl am no] - et hyl } -carbam ¢ a t erllg
CH2Cl 2 (20 F

O

| ) - pent - 4-
ester (0.493 g, 0.85 mmol) in

A 100 mg {0.04 mmol) portion of the 4-(4-formyl-3-methoxy-phenoxy)-
butyramide resin (see step 1 of EXAMPLE 20) was suspended in CICH,CH,CI (1
mL} and a solution of 1-amino-2-(4-iodophenyl)-pent-5-ene (0.05 g, 0.2 mmol, 5 eq)
20  in CICH,CH,CI (1 mL) was added. The .resin was shaken for 20 min at room
temperature and then Na(Oac),BH (0.045 g, 0.2 mmol, 5 eq) was added. The
reaction was shaken at room temperature for 16 h. The solution was filtered and
the resin was washed with MeOH (1X), DMF (3X), MeOH (3X} and CH,C, (3X). An



5 nm) at 0 C was added TFA (5 nlL). The m xture was stirred and warnmed to
roomtenperature for 4 h. The solvent was renoved by rotary evaporat §eh2énd
the resiydygasedi ssol ved in Et OAc and washed tw ce W t h pghiceSod:49% i n
H20). The organic extracts were dried over sodiumsulfate, filtered and
concentrated by rotary evaporation to give

N- (3, 5-di chl oro-phenyl )-N -[2-(4-iodo-phenyl)-pent-4-enyl] io

et hane-1, 2-dianmne (0,386 g, 0.81 nmoly, 959 as a brown oil. "H NVR (300
.Mz, CDA3): S 773 (d, 2H), 7.03 (d, 2H), 6.56 (t, 1 H, 6.50 (d, 2H), 5.75
(m 1 H, 5.08 (m 2H), 4.42 (br s, NH), 3.15 (m 2H), 3.40 (m 51-1), 2.44
(M. 2H) alid@otaofahé tesid téstedtpoeitivef with chloranil and negative with 2,4-

N- (3, 5-di chl oro-phenyl ) -N -[2-(4-iodo-phenyl ) -pent - 4-

enyl ] - eﬂmm@pnerwlwdamme (0.386 g, 0.81 mvi) in toluene (10 n.) was added

o hen oor dndiratinodb Suspended Moyl ILA W A e R i tBEoddh 3l « Ceched

twi ce Wehfarisial *I”%Ecbf @qme@mrm CRTITH)5 mHe)) Wapddde X Thaedsin Walse dri ed
over sodium su fate, iltered and concentrated by rotary evaporation to

gives a aaalkerbabmnmiempmua fpud 6 Ip,rtba@@tutmag‘lit@meﬁi anédh@yesm astshed withn

(i hE gm;t gﬂ;ﬁm%géf M?Msk@gjﬁﬁga mﬁ&' éﬂe% ﬁ[: |ojf the resin gave a

|m dazol léghf‘v@cﬁlﬂ%rﬁﬂe%’28 g, 0.255 mml, 30% as a pale foam 'H NVR (300
7.54 (d, 2H), 7.20 (m 3H, 575 (m 1 H,

5 10 (m 2H) To:-lhﬁdtesu('\mvasmbidé@ %eydmphzhylbomlﬂQ acid (01024 g, 8.1@smmal, 4 H) ,
2.50 (m

2 08, S hab IR Rk 6503 a6 £ohang LHEPH.)p 0009 G QA98 38! 9.2 e0).

r i dggoi tﬁl)lf“-’(@n’iﬁ"%ie@%ségé vilih Rr)3R&s %BB@@'ahd t9e Wﬁﬁ@@bﬁ%e&@ﬁ@@?g °@%¢ ( 0.113
g, 0.766 nmol , tris(di benzy i deneacet one) di pal I adi un(0) (0.0

0. 0255 Al Thaeoimxbnwas filteénpernyd thesiest wasiosd with OME (@) H,Q 04 00! % and
i i ) , 51 [, 2 in DVE (13 nL d eth Il (3 nL
cesi um 'rd:a(gﬁhf“(’gg%x}:;q@@ nmo eq) in ( ) and et hanol ( )

was m c *h and then at 100Wfor 1 h. The m xture was

diluted w thhe@Sin(was SRakdn at Fd)érh%%e%ﬁw 12 rﬁ)%h%f sél%hbﬁ %f @%@97 and

the filtrate washed with saturated aqueous Na2CO3 sol ution (25 m)
aqueous (4 & #r HyR0.622 makt @ G0Bwhow! v Eleq) apd HHAMD(6.08y, 024 0T6eR I 0 eq)

PCT/ US02108300 . T i hed
it o lRce e Faatbohes kil dlibon fndsrafisd fon 24 %o ntite SHLHES bastibled S
sodi um gRHIké Aesis Nad washed %ﬁmnm%o (TRE 2REGMBI @) ap{ﬁmﬂ@mewk%tf@ﬁaodr i ed

over sodiumsulfate, filtered an concentrated’to give a dark oil .
Puri fi catin)oMagHf( E&) lancdl ik, anﬁt&m@ﬁ@pw Nalél, 008§ 9.%.209mEt, MBFdlexanes

O arolT AesbieORin 9 niacvas BRURY A5 RS ryituse shalsR 1972 Pe T8 SR 0. 125

mol , %@fuf@e@aﬁ@'ﬂ‘fa ?é@ﬁkmaé‘ln%!@ﬁeé 3@@: Wg@@%&éﬁone&;kf& h@%sﬂa vliﬁs 7.92
(m 1 , d, 11

(ddzo 1 mpatem \tmh @rfresh H)lutloﬁ 012\!&(1@; 039535 930?15n(nnq>l 391)eq CH] aset(one HQCH) 4.42

g g} uéL i ELT Y SinGL athd[ é‘nl_glffréfog%céﬂr&e&%eﬁb? f%l?lon was ﬂl?ur%tc)i aendd tthgrrggﬁqlh a
0XO0- 1 I NyyA3zphdHlidwith H eie(tslml hcé’ﬂéhe?ﬁﬁ)“iwéoﬂ @xgraﬂdéwer egj.trile (0.059g,

0.124 nmmol) in CH2O 2 ( oxygen was bubbl ed
through fol waeﬂSlbyN@&éh@w wiﬁilrﬁ abtuivs of methyteming (G 2ol 2id@obdion, The

Ty LS RS S e AR e 0.0 12 e
in & CHAGHRCE 4? wis ddded and the rixture shaken at room temperature for 14 h. The
solution was filtered and the resin washed with MeOH (2X), DMF (3X), MeOH (3X)
and CH,Cl, (3X). An aliquot of the resin gave a positive chloranil test. The resin
was treated with a solution of TFA (25 % in CH,Ci,, 3 mL} and shaken for 2 h at
room temperature, filtered off and the filtrate was purified by Gilson 215 HPLC (10-
30  90% acetonitrile/water) to yield the title compound (0.0019 g, 11%). MS (ESI):
420.1 (M+1), 421.1 (M+2).



and dinmethyiamne (2Min THF, 0.06 nL, 0.12 mmol, 1 eq) was added. The -

m xture was stirred at roomtenperature for 1 h and then Na(OAc) 36H: (S8PQHBQ.
0.16 mmowo dileeg) was added. The m xture was stirred at FoOOsGReIPOr at ure
for 16 h and then partitioned between saturated aqueous NaHCO3 (10 nmi) and
Et OAc (20 20 nlL). The organic |l ayer was washed with saturated aqueous Nad ,
dried over Na2SC' filtered and concentrated to yield the crude product.
Purification by HPLC gave the title canpound

4'-{1-13- (3, 5-dichl orophenyl)-2-o0xo-im dazol i di n-1-

yl met hyi ] - 3-di met hyl am nopr opyI } - bi phenyl -3-carbonitrile (0.016g, 0.02 mol,

16% asEa(mlpeLa/gsl ow 0|I "H NVR (300 |sz cna 3) 5, 7 96 (m 1 H), 7.92
(dt, 1H, 17625 (dt . 7.68 (rn, 7.56 7,46 (d, 2H)
7.14 (t (R, 3})3 53Digh qu!\lsnaﬂ'-@ymocbmphe@m;‘l W)-4- qlmetbmmmogbumi s,

2. 30 E?z é IP;B 307 1 (Mr1), 509.0 (M3). EXAIVPLE 33

(3, 5- DcF?Ie §hER MG9Pbani ¢ aci d 3-di met hyl ami no-' 1- (4- pyri din-4 vyi -
phenyl ) -propyl ester: 30 WD 02/076929 63 CI Cl 12 SEP 2005 PCTI US021 08300 i
A m xture of 2-(4-iodo-phenyl)-pent-4-enenitrile (2.8 g, 9.9 mol,

internmedi ate for preparing EXAMPLE 2), OsO4 (Qz¥ nlL, 4% in water, 0.10
nmmol ), and NalO4 (4.44 g, 20.8 mmof) in acetone/ H20 (100 nl) was
stirred at rooms tenperature for 16 h. 1: 1 hexanes/ Et OAc) showed no
starting material left. The mxture was diluted with H2O (50 niL) and
extracted with GI-|2C:IZ(50rr1_x4)Cl The organi i
dried (NaSO4) and concentrated by | rotar
silica gel chromatography (1:1 hex
2- (4-i odo- phenyl ) - 4- oxo- but yr oni eﬂ; ajyellowsh oil, 1.9 g (68%. 'H
NVR is (300 MHz, CDC13): S 9.85 ( : vd 2H), 7.24 (d, 2H), 4.44
(t, IsH, 3.33 (dd, 1 H, 3.14 (ddoloH) To a‘sol ution of

2- (4-i odo- phenyl ) -4-oxo-butyronitrile (2.03 g, 7.1 nmol) in Cl CH2CH2C (50
nm-) was added dinmethylanmne (14.3 nL, 2Min THE, 28.6 mmtl, 4 eq) and the
m xture was | ef 408thg (0.08 ndnol)QUNide BpeTe- (worhqn 3:Imathds&@r(@mio3@ﬁ (6.04 is

g, 28.6 mol, 4 eq) was added and the m xture was stirred_at room

{ enper at HUEyrABHde 165 (Sernetepehet EXAMRBLE 20k wansuspondedimglGidsdddd (Sat ur at ed

or gani ¢ FyarsadSiyleford-Aie 2425 Bpbhdthiists fac 0% 4 2he Brmbl. Asa: " and

concemt r gt eXCHIME,CioM uﬂE) Wao didleltdWarhePpigsinf wadl shiken idrc® @@t acyoprat ogr aphy
(50% Et OAc/ hexanes) to 20 give

4- di met higraperiure and ﬂmmNp(Qﬁy) BHL(:Q4%@ @-Rim@ch S eqlduak added. Mihe

21 9919,y reaelan whk SRy 4Pl odbStarile b 147 Prié!soidy Wt&ggaﬁ@ 24 19

(m 1 FDthé"ﬂes’inSﬁWB@ﬁé@WutHM@@Eﬁhw)amm% ) melmi@emh@ﬁwt:)i—t out(ex mAInrlle
(1.02 g, 3.2 mml) in 2:1 tol uene/ EtOH m.) was added 2M Na2C0 (10 m,
20 mol ) aliquot of the resin tested positive with chloranll and negative with 2,4-

15 dinitrophenylhydrazine.

The resin was suspended in pyridine (1.5 mi) and 3,5-
dichiorobenzenesulfony! chloride (1.5 mL of a 1 M solution in CH,CI,, 1.5 mmol)
was added. The resin was shaken at room temperature for 16 h, the sotution
fitered and the resin washed with CH,CI, {3X}, DMF (3X}, MeOH (2X) and CH,CI,

20 (3X). An aliquot of the resin gave a negative chloranil test.

The resin was shaken at room temperature for 14 h with a solution of OsO,
(4 % in H,0, 0.052 mL, 0.008 mmol, 0.2 eq) and NMMO (0.05 g, 0.4 mmol, 10 eq)
in acetone-H,O (1:1, 3 mL} at room temperature for 14 h. The solution was filtered
and the resin was washed with H,QO (2X), acetone (2X), pyridine (1X, shake for 30

25 min), MeOH (2X) and CH,CI, (3X). A solution of NalO, (0.085 g, 0.4 mmol, 10 eq)



25 pyridine-4-boronic acid pinacol cyclic ester (1.0 g, 4.9 nmmol), and
Pd(PPh3)4 (116 ngy, 0.31 mmol). The resulting m xture was heated at 90 C
under Ar for 16 h. TLC WD 02/ 076929 64 1 2 SEP 2005 PCTI US021083002 Sf0%40%
MeOH CH2OWD)ozsheyaed no starting material |eft. The m xtur epevpsisehidgsted with
Et OAc (100 niL), washed with saturated aqueous NaHCO (50 nL x 3), saturated
aqueous NaCl (50 nL x 3), dried over Na2SC4 and concentrated by rotary
evaporation. The crude residue was purified using silica gel chromatography
(2 5 10% McOH CH2A 2 gradient) to giveyg

<4-di net hyl an‘i no- 2- (4-pyridi n-4-yl -phenyl )- butyronitrile as a brown oil, 680
rrg(80% "H NVR (300 MHz, CDCI3): b 8.79 (dd, 2H), 7.78 (d, 2H), 7.60 (m
H) 241%?1 e(c‘éﬂanell_p"db {1 4. @igtmaénddged?ar@th@%lﬁu@ sh@ke fdr® h. Fhb.shuttth (M 1
4-di met h\yhahiteredbr(dflﬂ-pynasm wad wdshpHevith H-OYL¥) oatatontd1Kp8Dhe iresingya. 56
ml) in THE

m xture '\F\%%‘egé"{ lthr%- eﬁ%mﬁ%dgﬁ%?&%r{%%@ampé%fd\)ﬂrd g@W”!TE&Ei@ﬁ??%%‘Hﬂ@gg) the

howed t Th
it are i LR Ay 4 B e M P4 ™Y aqueous
NaCH,5 andas ashed wittni, O (3%}, @cetdrieefi X3OMaOH QEXisElner)Hg:‘.i {3%. m xture was

filtered and the filtrate 15 was dried over Na2SQO4 and éoBce trated to give
3d i et hyI arﬁh%@snWa@zﬁf}ﬁyﬁﬂdﬂf"hﬁéﬂwwﬂmf&mefhgg CYCRIE I S 2 VRE D

I d
50 ' (-.ﬁg# 0 fdn% é%ﬁ&d\@?%ﬁgl %isﬁlﬁf%ﬁ%&ﬂ? @%9%8) %ﬁ (m s
6H) : 1 d&@ OZH)nm&'IQ Seegatag adﬂe@hnd the mixture shaken at room temperature for .
3-di rreth | am_no- 1- (4-pyridin-4 enyl ) - propan Q.37

|
rrrml) i n1&hpdhe S(Oiuﬂﬁﬂwaﬁé%teéﬁﬂjéad %%camma@hssmiﬁmfé ﬁﬁ&f@wﬁ@ 0. 37

t
Ol Jo SEbIE(H G EHIER (K. VRl 8PS R PR Ofd BnBrartleeft Xt ur e
silica gthe resin aasttagitedhith(HsdéioVeORFRAWRA 228 eht) CHCaS 8onld adte title
conpound (3, 5- dichloro-phenyl)-carbam c ac

id
3- di met hshakendet 2 hat-repm mreraireplitare ﬂ)Oﬂp@'b%We pilfratg was pifigdBy te solid,

R b T
6H), 2. 3% MB (0S)BEA 1604 1(My1). MS(ESL) : 444.1 (M+1), 446.1 (M3). Table

| provides additional Exanples (#34-457) of MCH active conpounds that were
pr eptr edEXAMBLE @6 nethods as described for Exanples 20-33. 30 WO 02/ 076929

07 Lor TREsETERe SRR A SRR P MR B T

Bel t svi Iémora@mln@pgstérr internally produced) and 100 p.glwell WGA- SPA
beads (from Amersham Pharmaci a Biotech, Inc., Piscataway, New 5 Jersey)! 100

| was prepared in MCHR assay buffer (25 S, pH 7.4, 10
H /[\
0. N
jsaane.
o)
Cl
20 A 100 mg (0.04 mmol} portion of the 4-(4-formyl-3-methoxy-phenoxy}-

butyramide resin (see step 1 of EXAMPLE 20} was suspended in CICH,CH,CI (1
mL) and a solution of 1-amino-2-(4-iodophenyi}-pent-5-ene (0.05 g, 0.2 mmol, 5 eq)
in CICH,CH,CI {1 mL) was added. The resin was shaken for 20 min at room
temperature and then Na{OAc),BH (0.045 g, 0.2 mmol, 5 eq) was added. The

25  reaction was shaken at room temperature for 16 h. The solution was filtered and



mM NaCl, 10 MM Mg z, 5 MM MCI 2, 0.1 %BSA). A 2.0 nM stock of |igand,
[1251]- MCH (from Perkin Elmer Life Sciences, Inc., Boston, MassachQ<S&PRB
was prepapsslozdgubhe MCHR assay buffer. 40X stock sol uti ongegfush88de
conpounds were prepared in DMSO and then added to a 96-wel | assay plate
(Corning #3604, Corning, New to York) as follows: 5 1 test conmpound, test
conpound or DMSC, 45 pl MCHR assay buffer, 100 | of reaction m xture, 50 |
of ligand stock (Final [Ligand] 0.5 ni). The assay plates were shaken for
5 mnutes on’a plate shaker, then i ncubated for 2 hours before cpm well
were determined in a Mcrobeta Trilux counter (from PerkinEl mer Wall ac

Inc., GaithSeESHR WS wakied @ﬂﬁmemrgmw(@(ﬁ MEOET(3X9A GBL.CL, (3X).

bi ndi ng- non-speci fic binding (2 was deternined for [C val ues WO
02/ 076929111&60’(Lof2th8E95|2(D®$edI?(D'Bltl\_JSOJZIIKDBBtﬁmafﬂabné niegaklifsp wiilit Agoni st  Conpounds-
A Kiz 0.4 ; = 51-500 nM C Ki = 501-2.5 00 nM

Exanpl eCt%'Pl‘FQPH?@!Eﬂ ragie: cal c. M5 (ESI)Activity found 20F

940. 1169541, 1 iheln fiaf sGipndecd B AnE (D rE0Snd Sdikofbpndid 508. 0521 C 0
a5 3. C - 22Cl 468. 1131469.0 1. I ~ 1V~-N N

| F 5 ch!oroformate {1. 5 mL of a 1 M soiunon in CH,CI,, 1.5 mmol) was added. The resin
was shaken at room temperature for 16 h, the solution filtered and the resin washed
with CH,C\, (3X), DMF (3X), MeOH (2X) and CH,CI, (3X). An aliquot of the resin
gave a negative chloranii test.
_ The resin was shaken at room temperature for 14 h with a solution of Os0O,
10 (4% in H,0, 0.052 mL, 0.008 mmol, 0.2 eq) and NMMO {0.05 g, 0.4 mmol, 10 eq)
in acetone-H,0 (1:1, 3 mL) at room temperature for 14 h. The solution was filtered
and the resin was washed with H,0O (2X), acetone (2X), pyridine {(1X, shake for 30
min), MeOH (2X) and CH,C}, {3X). A solution of NalO, (0.085 g, 0.4 mmol, 10 eq)
in acetone-H,0 (1:1, 3 mL) was added and the mixture shaken for 2 h. The solution
15 was filtered and the resin was washed with H,O (2X)}, acetone (1X). The resin was
treated with a fresh solution of NalQ, (0.085 g, 0.4 mmol, 10 eq) in acetone-H,O
(1:1, 3 mL) and shaken for a further 2 h. The solution was filtered and the resin
was washed with H,O (3X), acetone (1X), MeOH (2X) and CH_,Cl, (3X).
The resin was shaken with a solution of isopropylamine (0.02 mL , 0.2 mmol,
20 5 eq)in CICH,CH,CI (1.5 mL) for 30 min. Na(OAc),BH (0.05g, 0.2 mmol, 5 eq) was
added and the mixture shaken at room temperature for 14 h. The solution was
filtered and the resin washed with MeOH (2X), DMF (3X), MeOH (3X) and CH,C|,
{3X). An aliquot of the resin gave a paositive chioranil test. The resin was treated
with a solution of TFA (TFA, 25 % in CH,Cl,, 3 mL} and shaken for 2 h at room
25 temperature, filtered off and the filtrale was purified by Gilson 215 HPLC (10-30%
acetonitrile/water) to yield the titie compound (0.0027 g, 15%). MS (ESI):
460.1/462.2 (M+1).
EXAMPLE 27




B O HNO®2 23N520.1796521.0.523.0C H C NN NI O H 24N419.1809420.1.421.1C
FI OH. N d 25H501.1044502.1.504.1C N-CH3 Cl ~ CH3 WD 02/ 0160EP B 1

2 SEP 2000 291402/ 08300 Exanpl eChemi stryExact MS, cal c. WprikHddzdctivity
found 26N461. 1870462.2C HCH3 ON,, 1 CH OHC 27N5922120593.1. 595.1C
oH G..1.NNNaCH3 G 693.9. 695-09.
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(R,S)-1-(1-{3-(3'-Cyano-biphenyl-4-y1)-4-[3-(3,5-dichloro-phenyl}-ureido]-butyl}-
pyrrolidin-3-y{)-3-ethyl-urea:

P

a NN
0
: Jg

Cl

5 A 100 mg (0.04 mmol) portion of the 4-(4-formyl-3-methoxy-phenoxy)-
butyramide resin (see step 1 of EXAMPLE 20) was suspended in CICH,CH,CI (1
mL) and a solution of 1-amino-2-(4-bromophenyl)-pent-5-ene (0.048 g, 0.2 mmol, 5
eq) in CICH,CH,CI (1 mL) was added. The resin was shaken for 20 min at room
temperature and then Na{OAc),BH (0.045 g, 0.2 mmol, 5 eq) was added. The
10 reaction was shaken at room temperature for 16 h. The solution was filtered and
the resin was washed with MeOH (1X), DMF (3X}, MeOH (3X) and CH,C!, (3X). An
aliquot of the resin tested positive with chioranil and negative with 2,4-
dinitrophenythydrazine.
The resin was suspended in CH,CI, (3.0 mL) and DIEA (0.035 mL., 0.2 mmol,
15 5 eq) was added followed by 3,5-dichiorophenyi isocyanate (10.283 g, 1.5 mmol, to
give a 0.5 M solution). The resin was shaken at room temperature for 16 h, the
solution filtered and the resin washed with CH,Cl, (3X), DMF {3X), MeOH (2X} and
CH,CL, {3X}. An aliquot of the resin gave a negative chloranil test.
To the resin was added 3-cyanophenytboronic acid (0.024 g, 0.16 mmol, 4
20 eq), K,CO,(0.028 g, 0.2 mmol, 5 eq) and Pd(PPh,), (0.009 g, 0.008 mmol, 0.2 eq).
DMF (2 mL, degassed with Ar) was added and the mixiure was heated to 70 °C for
16 h. The solution was filtered and the resin washed with DMF (4X}, H,O (4X},
MeOH (3X) and CH,CI, {(4X).



28- N693.1231697 C9 . C hiONH~I C o C 29N013, 16S]614.1. 616.1C HH
Cl,gNxNNa F | QCy Y C H' FC 30F F C 568.1482569.1, S71SEEK | ~
F NN F Rv® ©@ld3603aN431. 1061436. 0, 440.0C. C1,gN N.CH3 Q h&@uio8in076929
68 12 SEPTh5 PCTI US02/ 08300 Exanpl eChem stryExact M5, talc. M5 (ESI)Activity
found 32506. 1640507.1. 509.0C C N,rNNCH3 | V O CH3
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The resin was shaken at room temperature for 14 h with a solution of OsO,
(4 % in H,0, 0.052 mL, 0.008 mmol, 0.2 eq) and NMMO (0.05 g, 0.4 mmol, 10 eq)
in acetone-H,0 (1:1, 3 mL) at room temperature for 14 h. The solution was filtered
and the resin was washed with H,0 (2X), acetone (2X}, pyridine (1X, shake for 30

5 min), MeOH (2X) and CH,Cl, (3X). A solution of NalO, (0.085 g, 0.4 mmol, 10 eq)
in acetone-H,0 (1:1, 3 mL) was added and the mixture shaken for 2 h. The solution
was filtered and the resin was washed with H,O (2X), acetone (1X). The resin was
treated with a fresh solution of NalQ, (0.085 g, 0.4 mmaol, 10 eq) in acetone-H,O
(1:1, 3 mL) and shaken for a further 2 h. The sclution was filtered and the resin

10 was washed with H,0O (3X), acetone (1X), MeOH (2X) and CH,C, (3X).

The resin was shaken with a solution of pyrrolidin-3-yl-carbamic acid tert-
butyl ester (0.037 g, 0.2 mmol, 5 eq) in CICH,CH,C! (1.5 mL) for 30 min.
Na(OAc),BH (0.05 g, 0.2 mmol, 5 eq) was added and the mixture shaken at room
temperature for 14 h. The sofution was filtered and the resin washed with MeOH

15 (2X), DMF (3X), MeOH (3X) and CH,CI, {(3X).

The resin was suspended in CH,Cl, (3 mL} and treated with 2,8-lutidine (0.52
mL, 4.5 mmol, 1.5M final concentration) and TMSOTY (0.54 mL, 3 mmol, 1M final
concentration). The mixture was shaken at room temperature for 1 h. The mixture
was drained and the resin washed with CH,Cl, (3X}, MeOH (3X) and CH,CI, (3X).

20 An aliquot of the resin gave a positive ninhydrin test.
The resin was suspended in CI_—IZCI2 (3 mL) and treated with ethyl isocyanate
(0.19 mL, 1.5 mmol, 0.5M final conceniration} and DIEA (0.035 mL, 0.2 mmol, 5
eq). The mixture was shaken at room temperature for 14 h and then the solution
was filtered and the resin was washed with DMF (3X), MeOH (3X) and CH,Cl, {3X).
The resin was treated with a solution of TFA (25 % in CH,CI,, 3 mL) and

It
L1

shaken for 2 h af room temperature, filtered off and the filtrate was purified by
Gilson 215 HPLC (10-90% acetonitrile/water) to yield the title compound (0.0011 g,
5%). MS(ES!): 593.1 (M+1), 595.1 (M+3).
EXAMPLE 28

30 (R,8)-3,5-Dichloro-N-(1-{3-(3'-cyano-biphenyi-4-yl)-4-[3-(3,5-dichtoro-phenyl)-
ureido]-butyl}-pyrrolidin-3-yi)-benzamide:



33N443.1167444.1, 446.1C1 |1 C ~ NO NH3 HCH s 34C1Cl 496. 1796497. 1,
499. 1A HN. fOHN NH N h 35513 2062514.1. 516.0A O, NHNH HNf-lan f N
H, C~ CH= 36Cl. C1456. 1483457.2, 459.2A 0 -Y NH NH H3 3 N 37fl) 12 SEP 2005
HN512. 174%06237@295 15.3A Nyo ~ HN C d WD 02/076929 69 ACRUS28R02005
PCT/ USQ2/ 08300 Exanpl eChem stryExact Ms, calc. M5 (ES1)Activity found 38Cs Cl
498. 15894992. 501. 1A V
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A 100 mg (0.04 mmol) portion of the 4-(4-formy!-3-methoxy-phenoxy)-
butyramide resin (see step 1 of EXAMPLE 20} was suspended in CICH,CH,CI (1
mL) and a solution of 1-amino-2-(4-bromophenyl}-pent-5-ene (0.048 g, 0.2 mmol, 5
eq) in CICH,CH,CI {1 mL) was added. The resin was shaken for 20 min at room
temperature and then Na{OAc),BH (0.045 g, 0.2 mmol, 5 eq) was added. The
reaction was shaken at room temperature for 16 h. The solution was filtered and
the resin was washed with MeOH (1X), DMF {3X), MeOH (3X) and CH,CL, {3X). An
aliquot of the resin tested positive with chloranil and negative with 2,4-
dinitrophenylhydrazine.

The resin was suspended in CH,Cl, (3.0 mL) and DIEA (0.035 mL, 0.2 mmol,
5 eq) was added followed by 3,5-dichloropheny! isocyanate (10.283 g, 1.5 mmol, to
give a 0.5 M solution). The resin was shaken at room temperature for 16 h, the
solution filtered and the resin washed with CH,CI, (3X), DMF (3X)}, MeOH (2X)} and
CH,Cl, (3X). An aliquot of the resin gave a negative chloranil test.

To the resin was added 3-cyanophenylboronic acid (0.024 g, 0.16 mmol, 4
eq), K,CG,(0.028 g, 0.2 mmol, 5 eq} and Pd(PPh,), (0.009 g, 0.008 mmol, 0.2 eq).
DMF (2 mL, degassed with Ar) was added and the mixiure was heated to 70 °C for
16 h. The solution was filtered and the resin washed with DMF (4X), H,O (4X),
MeOH (3X) and CH,CI, (4X).

The resin was shaken at room temperature for 14 h with a solution of OsO,
(4 % in H,0, 0.052 mL, 0.008 mmol, 0.2 eq) and NMMO (0.05 g, 0.4 mmol, 10 eq)



o,. NHNH CN , H N 39G Cl 456.14834572, 459.2B ~I D~NH NH Hgg\l CH3 40~
458.1382489. 491.1Cf .1 HH C NINEH3 | OL'I 13 A 410-4 . I38l89. 1,
491. 1C HHWO 02@t6d20~ Cl 42Cl 443.1167444.1, 446.1C C | NH HSCQudh2@soo N

43Cl y~458.1873459.0, 461.1A HNya HN N~ r | NH WD 02/076929 70
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in acetone-H,O (1:1, 3 mL) at room temperature for 14 h. The solution was filtered
and the resin was washed with H,O (2X), acetone (2X}, pyridine (1X, shake for 30
min}, MeOH (2X) and CH,CI, (3X). A solution of NalO, (0.085 g, 0.4 mmol, 10 eq)
in acetone-H,0 (1:1, 3 mL) was added and the mixture shaken for 2 h. The solution
5  was filtered and the resin was washed with H,0 (2X), acetone (1X). The resin was
treated with a fresh solution of NalQ, (0.085 g, 0.4 mmol, 10 eq) in acetone-H,0O
(1:1, 3 mbL) and shaken for a further 2 h. The solution was filtered and the resin
was washed with H,0 (3X), acetone (1X), MeOH (2X} and CH,CI, (3X).
The resin was shaken with a solution of pyrrolidin-3-yl-carbamic acid tert-

10  butyl ester (0.037 g, 0.2 mmol, 5 eq) in CICH,CR,CI (1.5 mL) for 30 min.
Na(OAc),BH {0.05 g, 0.2 mmol, 5 eq) was added and the mixture shaken at room
temperature for 14 h. The solution was filtered and the resin washed with MeOH
(2X), DMF (3X), MeOH (3X) and CH,C, (3X).

The resin was suspended in CH,CI, (3 mL) and treated with 2,6-utidine (0.52

15 mi, 4.5 mmol, 1.5M final concentration} and TMSOTYf {0.54 mL, 3 mmol, 1M final
concentration). The mixture was shaken at room temperature for 1 h. The mixture
was drained and the resin washed with CH,Cl, (3X), MeOH (3X} and CH,Cl, (3X).
An aliquot of the resin gave a positive ninhydrin test.

The resin was suspended in CH,CI, (1.5 mL) and treated with 3,5-

20  dichlorobenzoy! chloride (0.315 g, 1.5 mmol} and pyridine (1.5 mL). The mixture
was shaken at room temperature for 14 h and then the solution was filtered and the
resin was washed with DMF (3X}, MeOH (3X) and CH,Cl, (3X).

The resin was treated with a solution of TFA (25 % in CH,CL,, 3 mL) and
shaken for 2 h at room temperature, filtered off and the filtrate was purified by

25 Gilson 215 HPLC (10-90% acstonitile/watei) o yield the title compound (0.0023 g,
9%}. MS(ES!): 693.9/695.9/697.9 (M+1).

EXAMPLE 29




1 2 SEP 2005 PCT/USC2/ 08300 Exanpl eCheni stryExact MsS, cal c. M5 (EBISEAqpVity
found 44F 434.1918435.0.436.1A F O NH NH HN CH N 450 -~432.1717432.9,
435. 0A 0 WH o2d92HN H, 46F 450. 1622451. 0. 453. 0A C 0.. NeCcT/ABD2/dd00 CH, N
47F 448 2074449.1.450.2A 0 7NH NH N 48r_ _._FA448. 2074449, 1, 450. 0A ot NH

(R,S)-N-(1-{3-(3'-Cyano-biphenyl-4-yi}-4-[3-(3,5-dichloro-phenyl)-ureido}-

butyl}-piperidin-4-yl)-methanesulfonamide:

a i X
b "O\ 0. 0
h
H

Cl

&N

5 A 100 mg (0.04 mmol) portion of the 4-(4-formyi-3-methoxy-phenoxy)-
butyramide resin (see step 1 of EXAMPLE 20) was suspended in CICH,CH,CI {1
mL) and a solution of 1-amino-2-(4-bromophenyl)-pent-5-ene {(0.048 g, 0.2 mmol, 5
eq) in CICH,CH,C! (1 mL}) was added. The resin was shaken for 20 min at room
temperature and then Na(OAc),BH (0.045 g, 0.2 mmol, 5 eq) was added. The
10 reaction was shaken at room temperature for 16 h. The solution was filtered and
the resin was washed with MeOH (1X), DMF (3X}, MeOH (383X} and CH,CI, (3X). An
aliquot of the resin tested positive with chioranil and negative with 2,4-
dinitrophenylhydrazine.
The resin was suspended in CH,C, (3.0 mL) and DIEA (0.035 mL, 0.2 mmol,
15 eq) was added followed by 3,5-dichlorophenyl isocyanate (0.283g, 1.5 mmol, to
give a 0.5 M solution). The resin was shaken at room temperature for 16 h, the
solution filtered and the resin washed with CH,Cl, (3X), DMF (3X), MeOH (2X} and
CH,CI, {3X). An aliquot of the resin gave a negative chloranil test.
The resin was added 3-cyanophenylboronic acid (0.024 g, 0.16 mmol, 4 eq),
20  K,CO, (0.028 m, 0.2 mmol, 5 eq) and Pd(PPh,), (0.009 g, 0.008 mmol, 0.2 eq).
DMF (2 mL, degassed with Ar) was added and the mixture was heated to 70 °C for
16 h. The solution was filtered and the resin washed with DMF (4X}, H,O (4X),
MeOH (3X) and CH,CI, (4X).
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The resin was shaken at room temperature for 14 h with a solution of OsO,
(4 % in H,0, 0.052 mL, 0.008 mmol, 0.2 eq) and NMMO (0.05 g, 0.4 mmol, 10 eq)
in acetone-H,O (1:1, 3 mL) at room temperature for 14 h. The solution was filtered
and the resin was washed with H,O (2X), acetone (2X), pyridine (1X, shake for 30
min), MeOH (2X) and CH,CI, (3X}. A solution of NalO, (0.085 g, 0.4 mmol, 10 eq)
in acetone-H,O (1:1, 3 mL) was added and the mixture shaken for 2 h. The solution
was filtered and the resin was washed with H,0 (2X), acetone (1X). The resin was
treated with a fresh solution of NalQ, (0.085 g, 0.4 mmol, 10 eq) in acetone-H,O
(1:1, 3 mL) and shaken for a further 2 h. The solution was filtered and the resin
was washed with H,O (3X)}, acetone (1X), MeGH (2X) and CH,C}, {3X).

The resin was shaken with a solution of piperidin-4-yl-carbamic acid tert-
butyl ester {0.043 g, 0.2 mmol, 5 eq) in CICH,CH,C] (1.5 mL} for 30 min.
Na(OAc),BH (0.05 g, 0.2 mmol, 5 eq) was added and the mixture shaken at room
temperature for 14 h. The solution was filtered and the resin washed with MeOH
(2X}, DMF (3X), MeOH {3X) and CH,CI, (3X).

The resin was suspended in CH,CI, (3 mL) and treated with 2,6-lutidine (0.52
mi., 4.5 mmol, 1.5M final concentration) and TMSOTf (0.54 mL, 3 mmol, 1M final
concentration). The mixture was shaken at room temperature for 1 h. The solution
was filtered and the resin was washed with CH,Cl, (3X), MeOH (3X) and CH,C!,
(3X). An aliguot of the resin gave a positive ninhydrin test.

The resin was suspended in pyridine (1.5 mbL) and treated with
methanesulfonyl chloride (1.5 mlL of a 1.0M solution in CH,Cl,). The mixture was
shaken at room temperature for 14 h. The solution was filtered and the resin was
washed DMF (3X), MeOH (3X) and CH,Cl, {3X).

The resin was treated with a solution of TFA (25 % in CH,CL,, 3 mL) and
shaken for 2 h at room temperature, filtered off and the filtrate was purified by
Gilson 215 HPLC {10-90% acetonitrile/water) to yield the title compound (0.0012 g,
5%). MS (ES!): 614.1 (M+1), 616.1(M+3).

EXAMPLE 30
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(R,S)-N-(3,5-Bis-trifluoromethyl-benzyl)-4-(cyciohexyl-methyl-amino)-2-(3,4-
dichioro-phenyl)-butyramide:

Cl
Cl

A

F I

2L

A 100 mg (0.04 mmol) portion of the 4-(4-formyl-3-methoxy-phenoxy)-
butyramide resin (see step 1 of EXAMPLE 20) was suspended in CICH,CH,CI (1
mi.) and a solution of 3,5-bis-trifluoromethyl-benzyl amine (0.05 g, 0.2 mmol, 5 eq)
in CICH,CH,C] (1 mL) was added. The resin was shaken for 20 min at room

10 temperature and then NaBH{OAc), (0.045 g, 0.2 mmol, 5 eq) was added. The
mixture was shaken at room temperature for 16 h. The solution was filtered and
the resin was washed with MeOH (1X), DMF {3X), MeOH (3X) and CH,CIl, {3X). An
aliquot of the resin tested positive with chloranil and negative with 2,4-
dinitrophenylhydrazine.

15 The resin was suspended in pyridine {1 mlL) and a solution of 2-(3,4-
dichloro-phenyl)-pent-4-enoyl chloride (~0.054 g, 0.2 mmol, & eq) in CH,Cl, (1 mL)
was added. The resin was shaken at room temperature for 16 h. The solution was
filtered and the resin was washed with MeCOH (3X), DMF (3X), MeOH (3X) and
CH,CI, (3X). This procedure was repeated using the same reaction and washing

20  conditions. An aliquot of the resin gave a negative bead test with chioranil. The
resin was shaken at room temperature for 14 h with a solution of OsO, (4 % in H,0,
0.052 mt, 0.008 mmol, 0.2 eq) and NMMO (0.05 g, 0.4 mmol, 10 eq) in acetone-
H,O (1:1, 3 mL) at room temperature for 14 h. The solution was filiered and the
resin was washed with H,O (2X), acetone (2X), pyridine (1X, shake for 30 min),

25 MeOH (2X) and CH,CI, {3X). A solution of NalQ, (0.085 g, 0.4 mmol, 10 eg} in
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acetone-H,0 (1:1, 3 mL) was added and the mixiure shaken for 2 h. The solution
was filtered and the resin was washed with H,0O (2X), acetone {1X). The resin was
treated with a fresh solution of NalQ, (0.085 g, 0.4 mmol, 10 eq) in acetone-H,O
{(1:1, 3 mL) and shaken for a further 2 h. The solution was filtered and the resin

5 was washed with H,0 (3X), acetone {1X), MeOH {2X) and CH,CI, (3X).

The resin was shaken with a solution of N-methyleyclohexylamine 0.026

mL, 0.2 mmol, 5 eq) in CICH,CH,CI (1.5 mL) for 30 min. Na(OAc),BH (0.05 g, 0.2
mmol, 5 eq) was added and the mixture shaken at room temperature for 14 h. The
solution was filtered and the resin washed with MeOH (2X), DMF (3X), MeOH (3X)

10 and CH,Cl, (3X). An aliguot of the resin gave a positive chloranit test. The resin
was treated with a solution of TFA (25 % in CH,Cl,, 3 mL) and shaken for 2 h at
room temperature, filtered off and the filtrate was concentrated and purified by
Gilson 215 HPLC (10-90% acetonitriie/water) to yield the title compound (0.0039 g,
15%). MS(ESI): 569.1 (M+1), 571.2 (M+3).

15 EXAMPLE 31
2-(3'-Cyano-biphenyl-4-yl}-N-(3,5-dichloro-phenyl}-4-methylamino-butyramide:

g
H
Cl N -
'

Ci

IZ

To a solution of 4-bromophenyipent-4-enoyl chioride (1.0 g, 3.7 mmol,
EXAMPLE 18) in CH,CL, (13 i1il} was added 3,5-dichloroaniline (0.74 g, 4.5 mmol,
20 1.2 eq)and Et,N (1.5 mL, 11.1 mmol, 3 eq). The reaction mixture was stirred at r..
for 16 h. The mixture was washed with 10% NaHCO, (10 mL), H,O (10 mL), 1N
HCI (10 mL} and saturated brine, dried (Na,SO,), and concentrated.
Chromatography on silica gel (10% EtOAc/hexanes) gave 2-(4-bromo-phenyl)-pent-
4-enoic acid (3,5-dichloro-phenyl}-amide as a yellow oil (1.5 g, 100%). 'H NMR
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(300 MHz, CDCI): 8 7.62 (d, 2H), 7.53 (d, 2H), 7.33 (d, 2H), 7.19 (t, 1H), 5.83 (m,
1H), 5.17 (m, 2H), 3.62 (t, 1H), 3.03 (m, 1H), 2.65 (m, tH).

To an Argon-purged solution of 2-(4-bromo-phenyl}-pent-4-enoic acid (3,5-
dichloro-phenyl}-amide (1.5 g, 3.7 mmol) in toluene/EtOH (2:1 v/v, 30 mL) was
added 3-cyanophenylboronic acid (0.99 g, 6.7 mmol, 1.8 eq}, Pd{PPh,), (160 mg,
0.44 mmol, 12%), and a solution of Na,CO, (2.12 g, 20 mmol, 5.4 eq) in 10 mL of
water. The reaction mixture was heated at 90 °C for 16 h. The mixture was
partitioned between EtOAc (50 mL) and 10% NaHCO, (50 mL) and the organic
phase separated. The organic phase was washed with 10% NaHCQO, (30 mL) and
saturated brine {30 mL.), dried (Na,S0,}, and concentrated. Chromatography on
silica gel (20% EtOAc/hexanes) gave 2-(3'-cyano-biphenyl-4-yl}-pent-4-enoic acid
(3,5-dichloro-phenyl)-amide as a yellow oil (685 mg, 44%). 'H NMR (300 MHz,
CD,0D): § 7.93 {m, 2H), 7.81(m, 2H), 7.66 (m, 4H), 7.49 (m, 2H), 7.12 {t, 1H), 5.89
(m, 1H), 5.21(m, 2H). 3.76 (t, 1H), 3.11(m, 1H), 2.73 (m, 1H).

To a solution of 2-(3'-cyano-biphenyl-4-yl)-pent-4-enocic acid (3,5-dichloro-
phenyl)-amide (680 mg, 1.6 mmol) in 9 mL of acetone/H,O (2:1 v/v} was added
0s0, (4% in H,O, 100 «L, 1 mmol! %) and NalO, (860 mg, 4.0 mmol, 2.5 eq). The
reaction mixture was stirred at r.t. for 6 h. The mixture was then partitioned
between CH,CI, (20 mL) and 10% NaHCO, (20 mL) and the organic layer
separated. The aqueous layer was extracted with CH,CI, (10 mL x 3) and the
combined organic layer was washed with saturated brine (10 mL), dried (Na,SO,},
and concentrated. Chromatography on silica ge! (20% EtOAc/hexanes) gave 2-(3'-
cyano-hiphenyi-4-yl)-N-(3,5-dichloro-phenyl}-4-oxo-butyramide as a light yellow oil
(300 mg, 44%). MS(ES!): 423.0 (M+1).

A mixture of 2-{3'-cyano-biphenyl-4-yl}-N-(3,5-dichloro-phenyl}-4-oxo-
butyramide (300 mg, 0.71 mmol) and MeNH, (2M in THF, 1.77 mL, 3.54 mmol, 5
eq) in 1,2-dichloroethane (3.5 mL) was stirred at r.t. for 1 h and then Na{AcQO),BH
(299 mg, 1.4 mmol, 2 eq) was added. The reaction mixture was stirred at r.t. for 16
h. The mixture was then partitioned between EtOAc (20 mL) and 10% NaHCQ, (10
mL) and the organic phase separated. The organic phase was washed with 10%
NaHCQ, (10 mL x 2), saturated brine (10 mL), dried (Na,S0O,), and concentrated.

5.

1B
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Chromatography on silica gel (Et,N/MeOH/CH,CI, 1:10:90) gave 56.5 mg (18%) of
the title compound as a yellowish gum. 'H NMR (300 MHz, CDCL): 8 7.89 ( m, 2H}),
7.72 (m, 1H), 7.61 (m, 7H), 7.14 (t, 1H), 4.04 (dd, 1H), 2.85 {t, 2H), 2.59 (s, 3H),
250 (m, 1H), 2.16 {m, 1H). MS(ESI): 438.0 (M+1), 440.0 (M+3).

5 EXAMPLE 32
4-{1]3-(3,5-Dichlorophemyl}-2-oxo-imidazolidin-1-ylmethyl}-3-

dimethylaminopropy!}-bipheny!-3-carbonitrile:

10
A solution of 3,5-dichlorophenyl isocyanate (5 g, 26.6 mmol) in +BuOH (100
mL) was heated at 80 °C for 16 h. The mixture was concentrated by rotary
evaporation to give a white solid which was triturated with toluene and evaporated
to dryness. Addition of toluene and concentration under vacuum gave (3,5-
15 dichlorophenyl)-carbamic acid-tert-butyl ester as a white solid (6 g, 22.8 mmol,
84%). 'H NMR (300 MHz, CDCl,): 57.42 (s, 2H), 7.18 (s, iH), 6.6 (br s, NH), 1.62
(s, 9H).
To a solution of (3,5-dichlorophenyl)-carbamic acid-tert-hutyl ester (6 g,
22.89 mmol) in DMF (130 mL) at 0 °C under Ar was added NaH (60% dispersion in
20 mineral oil, 1.725 g, 45 mmol, 2 eq). The mixture was stirred at 0 °C for 30 min and
then allyl iodide (13.32 mL, 110 mmol, 5 eq) was added over 5 min. The mixture
was warmed to room temperature and stirred for 2 h. The mixture was then diluted
with EtOAc (200 mL) and washed with saturated aqueous NaHCO, (200 mt.). The
agqueous phase was washed with EtOAc (3 x 60 mL) and the combined organic
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extracts were washed with saturated aqueous NaCl (200 ml), dried over Na,SO,,
filtered and concentrated to give a brown oil which was purified by flash column
chromatography eluting with 2% EtOAc/hexanes to give allyl-(3,5-dichlorophenyl)-
carbamic acid-tert-buty! ester as a clear ol (4.632 g, 15.33 mmol, 67%).). 'H NMR
5 (300 MHz, CDCL): § 7.41 (s, 1H), 7.24 (m, 2H), 6.00 (m, 1H), 5.30 (m, 2H), 4.30 (m,
2H), 1.59 (s, 9H).
A stirred solution of allyl-(3,5-dichlorophenyl}-carbamic acid-fent-butyl ester
(2.32 g, 7.68 mmol) in CH,CI, {75 mL} was cooled to ~78 °C. Ozone was bubbled
through for ~ 5 min (reaction monitored by tlc). Oxygen was then bubbled through
10 for5min. Me,S (5 mL, 77 mmol, 10 eq) was added and the mixture was warmed to
room temperature and stirred for 6 h. Following a further addition of Me,S (5 mL,
77 mmol, 10 eq) the mixture was stirred at room temperature for 14 h. The mixture
was concentrated by rotary evaporation and the resulting residue was purified by
flash column chromatography eluting with 25% EtOAc/hexanes to yield (3,5-
15 dichlorophenyl)-(2-oxo-ethyl)-carbamic acid-terf-buty! ester (1.61 g, 5.3 mmol, 69%)
as a pale oil. 'H NMR (300 MHz, CDCL,): § 9.80 (s, 1H), 7.30 (m, 3H), 4.45 (s, 2H),
1.56 (s, 9H).
To a stirred solution of (3,5-dichlorophenyl)-(2-oxo-ethyl)-carbamic acid-tert-
butyl ester (0.75 g, 2.46 mmol} in MeOH (15 mL) under Ar at room temperature was
20 added a solution of {R,S) 2-(4-iodophenyl)-pent-4-enylamine (0.741 g, 2.58 mmol,
1.05 eq) in MeOH (5 mL). The mixture was stirred at room temperature for 5 h.
NaBH, (0.140 g, 3.62 mmol, 1.5 eq) was added and the resulting mixture was
stirred for a further 1 h, quenched by the addition of NaOH (1 M aqueous solution,
20 mL). The mixture was extracted twice with EL,O (50 mL total) and the combined
organic exliacis were washed with saturated aqueous NaCl and dried over Na,SO,.

1
L

Filtration and concentration of the filfrate by rotary evaporation gave the crude
product which was purified by flash column chromatography eluting 12%
EtOAc/hexanes to give (3,5-Dichloro-phenyl)-{2-[2-(4-todo-phenyl)-pent-4-
enylamino}-ethyl}-carbamic acid tert-butyl ester (0.493 g, 0.85 mmol, 35%) as a

30 paleoil. 'H NMR {300 MHz, CDCL): § 7.75 (d, 2H), 7.29 (td, 2H), 7.18 (d, 2H), 7.04
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(d, 2H), 5.74 (m, 1H), 5.06 (m, 2H), 3.74 (id, 2H), 2.82 (m, 5H), 2.44 (m, 2H), 1.52
(s, 9H).
To a stirred solution of (3,5-dichloro-phenyl)-{2-[2-(4-iodo-phenyl}-pent-4-
enylamino]-ethyl}j-carbamic acid tert-butyl ester (0.493 g, 0.85 mimol} in CH,C1, (20
5 mL) at 0 °C was added TFA (5 mL). The mixiure was stirred and warmed to room
temperature for 4 h. The solvent was removed by rotary evaporation and the
residue was dissolved in EtOAc and washed twice with NaHCO, (10% in H,0). The
organic extracts were dried over sodium sulfate, filtered and concentrated by rotary
evaporation to give N-(3,5-dichloro-phenyl)-N'-[2-(4-iodo-phenyl)-pent-4-enyi]-

10 ethane-1,2-diamine (0.386 g, 0.81 mmol, 95%) as a brown oil. 'H NMR (300 MHz,
CDCL): 6 7.73 (d, 2H}, 7.03 (d, 2H), 6.56 (1, 1H), 6.50 (d, 2H), 5.75 (m, 1H), 5.08
(m, 2H), 4.42 (br s, NH), 3.15 (m, 2H), 3.40 (m, 5H), 2.44 (m, 2H).

To a stirred solution of N~{3,5-dichloro-phenyl)-N'-[2-(4-iodo-phenyi)-pent-4-
enyll-ethane-1,2-diamine (0.386 g, 0.81 mmol) in toluene (10 mL) was added CDI

15 {0.18 g, 1.1 mmol, 1.4 eq). The mixture was heated to 100 °C for 16 h, then cooled
to room temperature, diluted with EtOAc (25 mL) and washed twice with saturated
aqueous NaCl (25 mlL). The organic extracts were dried over sodium sulfate,
filtered and concentrated by rotary evaporation to give a dark brown oil. The crude
product was purified by flash column chromatography eluting with 10%

20 EtOAc/hexanes to give 1-{3,5-dichloro-phenyl}-3-[2-(4-iodo-phenyl)-pent-4-enyl]-
imidazolidin-2-one (0.128 g, 0.255 mmol, 30%) as a pale foam. 'H NMR (300 MHz,
CDClL): 8 7.74 (d, 2H), 7.54 (d, 2H), 7.20 (m, 3H), 5.75 {m, 1H), 5.10 (m, 2H), 3.74
(m, 3Hj), 3.38 (m, 2H}, 3.22 (m, 1H)}, 3.08 (m, 1H), 2.50 (m, 2H).

A solution of 1-(3,5-dichioro-phenyl}-3-[2-(4-iodo-phenyf}-pent-4-enyi]-

25 inudazolidin-2-one (0.128 g, 0.255 mmol), 3-cyanophenyl boronic acid (0.113 g,
0.766 mmol, 3 eq)}, tris(dibenzylideneacetone)dipalladium(0} (0.025g, 0.0255 mmol,
10 mol %}, triphenylarsine (0.031g, 0.1 mmol, 40 mol %) and cesium fiuoride
(0.075g, 0.51 mmol, 2 eq) in DME (13 mL) and ethanol (3 mL} was microwaved at
50W for 7 h and then at 100W for 1 h. The mixture was diluted with EtOAc (50

30 mL), filttered through a pad of celite 545® and the filtrate washed with saturated
aqueous Na,CO, solution (25 mL). The aqueous layer was extracted twice with
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EtOAc (50 mt). The combined organic extracts were washed with saturated
agueous Na,CO, solution (25 mL) and saturated aqueous sodium chioride solution
(25 mL). The organic layer was separated, dried over sodium sulfate, filtered and
concentrated to give a dark oil. Purification by flash column chromatography
eluting 15-20% EtOAc/hexanes gave 4-{1-{3-(3,5-dichloro-phenyl)-2-oxo-
imidazotidin-1-yimethyll-but-3-enyl}-biphenyl-3-carbonitrile (0.059 g, 0.125 mmol,
49%) as a dark foam. 'H NMR (300 MHz, CDC1,): § 7.98 (m, 1H), 7.92 (m, TH),
7.74 (m, 1H), 7.64 (m, 3H}, 7.58 (d, 2H), 7.45 (d, 2H), 7.11 (dd, 1H), 5.80 (m, 1H),
5.12 (m, 2H), 3.75 (m, 3H), 3.85 (m, 1H), 4.42 (m, 1H}, 3.26 (m, 2H), 2.58 (dd, 2H).
Ozone was bubbled through a solution of 4'-{1-[3-(3,5-dichioro-phenyl)-2-
oxo-imidazolidin-1-yimethyil-but-3-enyl}-biphenyl-3-carbonitrite (0.059g, 0.124
mmol) in CH,CI, (15 mL}) at -78 °C. After 5 min, oxygen was bubbled through
followed by the addition of DMS (0.1 mL, 12.5 mmol, 10 eq). The mixture was
warmed to room temperature and stirred for 18 h. The solvent was removed by
rotary evaporation and the resulting residue was dissolved in CICH,CH,C! (2 mL)
and dimethylamine (2M in THF, 0.06 mL, 0.12 mmol, 1 eq) was added. The
mixture was stirred at room temperature for 1 h and then Na(OAc),BH (0.033g, 0.16
mmol, 1.3 eq) was added. The mixture was stirred at room temperature for 16 h
and then partitioned between saturated aqueous NaHCO, (10 miL) and EtOAc (20
mL). The organic layer was washed with saturated aqueous NaCl, dried over
Na,SO,, filtered and concentrated to yield the crude product. Purification by HPLC
gave the title compound 4’-{1-[3-{3,5-dichlorophemyl)-2-oxo-imidazolidin-1-
yimethyl}-3-dimethylaminopropyl}-bipheny!-3-carbonitrile (0.016g, 0.02 mmol, 16%)
as a pale yellow oil. 'H NMR (300 MHz, CDCL,): § 7.96 (m, 1H), 7.92 (dt, 1H), 7.76
(dt, 1H), 7.68 (i, 3H), 7.56 (d, 2H), 7.46 (d, 2H), 7.14 (t, 1H), 3.82 (m, 3H), 3.44 (m,
3H), 3.4 (m, 2H), 2.94 (br s, 6H), 2.30 (m, 2H); MS(ESI): 507.1 (M+1), 508.0 (M+3).
EXAMPLE 33
(3,5-Dichloro-phenyl)-carbamic acid 3-dimethylamino-1-{4-pyridin-4-yi-

phenyl)-propyl ester:



OTNH NH HN HIC.N ~xF CHs F 891 0579. 1667579.9.582.1A 1 4~ HqC4 | Q

F F 90531.1655532.0, 534.1A HN H N fOHNgCl Fj(~ F C 910 12 SEP 2005
513. 1750504 (/0569 0A HN  HN C Y F C3 1 2 SEP 2005 WO O¥©760293308

PC1/ USQ2/ 08300 Exanpl eChem stryExact Ms, caic.MS (ESI)Activity found 92C
cl 548.1921549. 0, 551.1A ~ . NH

a3

A mixture of 2-(4-iodo-phenyl)-pent-4-enenitrile (2.8 g, 9.9 mmo,
intermediate for preparing EXAMPLE 2), OsO, (0.7 mL, 4% in water, 0.10 mmo}),
and NalO, (4.44 g, 20.8 mmol) in 2:1 acetone/H,0 (100 mL) was stirred at room

5 temperature for 16 h. TLC (1:1 hexanes/EtOAc) showed no starting matenal left.

The mixture was diluted with H,O (50 mL) and extracted with CH,CI, (50 mL x 4).
The organic layer was washed with brine, dried (Na,50,) and concentrated by
rotary evaporation. Purification by silica gel chromatography (1:1 hexanes/EOAc)
gave 2-(4-iodo-phenyl)-4-oxo-butyronitrile as a yellowish oil, 1.9 g (68%). 'H NMR

10 (300 MHz, CDCL): 8 9.85 (s, 1H), 7.84 (d, 2H), 7.24 (d, 2H), 4.44 (t, 1H), 3.33 (dd,
1H), 3.14 (dd, 1H).

To a solution of 2-(4-iodo-phenyi)-4-oxo-butyronitrile (2.03 g, 7.1 mmol} in
CICH,CH,C! {50 mL) was added dimethylamine (14.3 mL, 2M in THF, 28.6 mmol, 4
eq) and the mixture was left stirring at room temperature for 1 h. Na(OAc),BH (6.04

15 g, 28.6 mmol, 4 eq) was added and the mixture was stirred at room temperature for
16 h. The reaction was quenched by adding aqueous saturated NaHCO, (50 mL)
and the mixture was extracted with EtOAc (50 mL x 3). The organic layer was
washed with saturated aqueous NaCl, dried over Na,SO, and concentrated. The
crude product was purified by silica gel chromatography (50% EtOAc/hexanes) to

20 give 4-dimethylamino-2-(4-iodo-phenyl)-butyronitrile as a dark brown sclid, 2.09 g
(94%). "H NMR (300 MHz, CDCl,): § 7.83 (d, 2H), 7.22 (d, 2H), 4.10 (i, 1H), 2.56
(m, 1H), 2.41 (m, 1H), 2.34 (s, 6H), 2.20 (m, 1H}, 2.05 (m, 1H).

To a solution of 4-dimethylamino-2-(4-iodo-phenyl)-butyronitrile (1.02 g, 3.2
mmol) in 2:1 toluene/EtOH (30 mL) was added 2M Na,CO, (10 mL, 20 mmol),

25 pyridine-4-boronic acid pinacol cyclic ester (1.0 g, 4.9 mmol), and Pd(PPh,), (116
mg, 0.31 mmol). The resulting mixture was heated at 90 °C under Ar for 16 h. TLC

hO Cl
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(10% MeOH/CH,CL,) showed no starting materiai left. The mixture was diluted with
EtOAc (100 mL}, washed with saturated aqueous NaHCO, (50 mL x 3}, saturated
aqueous NaCl (50 mL x 3}, dried over Na,SO, and concentrated by rotary
evaporation. The crude residue was purified using silica gel chromatography (2-
10% MeOH/CH,CI, gradient) to give 4-dimethylamino-2-{4-pyridin-4-yl-phenyl)-
butyronitrile as a brown oil, 680 mg (80%). 'H NMR (300 MHz, CDC): § 8.79 (dd,
2H), 7.78 (d, 2H), 7.60 (m, 4H), 4.22 (dd, 1H), 2.61 (m, 1H), 2.46 (m, 1H), 2.37 (s,
8H), 2.24 (m, 1H), 2.15 {m, 1H).

To a solution of 4-dimethylamino-2-(4-pyridin-4-yl-phenyl)-butyronitrile (680
mg, 2.56 mmol) in THF { 5 mL} was added LIAIH, (1M in THF, 26 mL, 26 mmol} and
the mixture was stirred at room temperature for 16 h. TLC (10% MeOH/CH,Cl,)
showed no starting material left and a new low Rf spot was formed. The mixture
was treated with 1.74 mL of H,O, followed by 3.48 mL of 1N agueous NaOH, and
then 5.2 mi. of H,O. After 30 min of stirring, the mixture was filtered and the filtrate
was dried over Na,SO, and concentrated to give 3-dimethylamino-1-(4-pyridin-4-yl-
phenyl)-propan-1-ol as a yellowish solid, 300 mg (46%). 'H NMR (300 MHz,
CDCI,): 8 8.75 (dd, 2H), 7.74 (m, 2H), 7.62 (m, 4H), 5.12 (dd, 1H), 2.82 (m, 1H),
2.64 (m, 1H), 2.44 (s, 6H), 1.97 {m, 2H).

To a solution of 3-dimethylamino-1-(4-pyridin-4-yl-phenyl)-propan-1-of (100
mg, 0.37 mmol) in CH,C, (2 mL) was added 3,5-dichlorophenylisocyanate (70 mg,
0.37 mmol) and the mixture was stirred at room temperature for 16 h. The mixture
was concentrated to give a fight brown oil, which was then purified by silica gel
chromatography (5-10% MeQOH/DCM gradient) to afford the titte compound (3,5-
dichloro-pheny!}-carbamic acid 3-dimethylamino-1-(4-pyridin-4-yl-phenyl)-propyi
ester as a white solid, 131 mg (91%). 'H NMR (300 MHz, CD,0D): 6 8.77 (dd, 2H),
7.72 (d, 2H), 7.58 (m, 3H), 7.48 (d, 2H), 7.12 (1, 1H), 5.94 (t, 1H), 2.49 (m, 2H). 2.36
(s, 6H), 2.33 (m, 1H), 2.21 (m, 1H); MS(ES!): 444.1 (M+1), 446.1 (M+3).

Table | provides additional Examples (#34-457) of MCH active compounds
that were prepared using the methods as described for Exampies 20-33.

6
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MCH Assay PCOP Protocol:

A reaction mixture of 10 ug hMCHR-CHO overexpressing membranes (from

Receptor Biology, Inc., Beltsville, Maryland, or internally produced) and 100 ng/well
WGA-SPA beads (from Amersham Pharmacia Biotech, Inc., Piscataway, New

5 Jersey) 100 w was prepared in MCHR assay buffer (25 mM HEPES, pH 7.4, 10
mM NaC!, 10 mM MgCl,, 5 mM MnCl,, 0.1%BSA). A 2.0 nM stock of ligand, [*°I}-
MCH (from Perkin Elmer Life Sciences, Inc., Boston, Massachusetts) was prepared
in the MCHR assay buffer. 40X stock solutions of test compounds were prepared in
DMSO and then added to a 96-well assay plate (Corning #3604, Corning, New

10 York) as follows: 5 l test compound, test compound or DMSQ, 45 ul MCHR assay
buffer, 100 ! of reaction mixture, 50 ul of ligand stock (Final [Ligand] = 0.5 nM).
The assay plates were shaken for 5 minutes on a plate shaker, then incubated for 2
hours before cpm/weli were determined in a Microbeta Trilux counter (from
PerkinElmer Wallac, Inc., Gaithersburg, Maryland). Percent inhibition of total

15 binding-non-specific binding (2.5 uM MCH) was determined for IC, values.
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Table |. MCH Antagonist Compounds- A: Ki= 0.4-50 nM: B: Ki = 51-500 nM; C: Ki = 501-2,500 nM

Example Chemistry Exact MS, cale. | MS (ESH Activity
p
found
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Example Chemistry Exact MS, cale. | MS (ES)) Activity
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F
192
Example Chemistry Exact MS, calc. | MS (ES)) Acuvitq
found (,
218 Cla o, CF 537.2062 538.0. 548.1 A
Q. NH
T
HN @ g
H,Coy, ¥y
CH,
219 »O 540.1695 541.1,543.0 A
H
N_o
hid
HN\Q,CI
C}'N'O" Gl
220 o 557.1960 558.0. 568.1 A
A,
A 0 N
07 'NH 0 5
HM
meMcn,
221 CIQ,CI 546.1720 547.0, 549.0 A
Q.. NH
T
HM @ @
H,C‘Nf ct
CH,
222 D 529 1454 530.0, 532.1 A
HM
H
Lt
HN\Q,CI
Ci Cl :




F 257H, C. N. CH 602. 2426603. 1, 605.1,C 606.1 HN :c HNC CH, O CH Cl

WO

02/076929 110 1 2 S E P 2005 PCTI1JS02108300 Exanpl eChem stryExagt; 3¢, 2005

cal c. M5 (&9 xABEdvity found 258l

HNAIJN G C

CH. CH 260F558. 1367559.0, 561.0B O 0 NH H C'OAN NH C

539.9.B 541.8 FIN NH

552. 2234555. 0. 5510. B t 15p81Rishhade J O
259ci 599. 0912597.9.599.9.B j, G 602.0 ~ rNH NH CH. HN Cl

2610~537. 0789537. 8,

103
Example 1 Chemistry Exact MS, ealc. | MS{ESI) | Activity
found
223 cl ol 336.2008 557.0.539.0 A
0. NH
NH
HMN g g
J) o
HiCoy o
CH,
224 o o 564.1625 365.0. 367.0. A
O 569.1
OYNH
MNH
/ .
H,C cl
€H,
225 CI\Q,CI 405.1844 496.1, 498.] A
O
HN\F
HN
&
226 547.1360 548.1. 350.0. B
,O 552.0
HN
H
N._.O
Cl Cl
227 C|\©,c| 339.1742 540.0, 5420 B
H
N?O
HN
< zer)\




OT A "~ NNGC d 262F 542.1663543.0, 545.0B F 0 O NH Gl WD 02/076929 fit
1 2 SEP 2005 PCT/ U502/ 08300 Exanpl eChemi stryExact MS, cal c. MS ( ESt Y /ARPi N5t v
found 457w@ id@9%Be 263457.0890462 C 0O HN. O NH | C4 NH C pcR6462/6%300

569. 1607570.0.572.0C - 0- 0 ?~0a NH NNW L O WV

265HN441. 1186442.0.444.0C 0 ..NH C

104
Example Chemistry Exact MS, caic. | MS (ESD) Activity
found
328 D 583.2161 586.2. 588.1 B
HN
o 10
) HN cl
@ 1
CH, 0., ct
229 01©,0J 501.1408 502.1. 5.0 B
HN, O
MM
5 NH
230 C|\©/(:| 50i§.1408 502.1, 504 .0 B
o]
HN\F
RN
231 c . 518.1674 519.0.525.0 B
OYNH
NH
HN
5.4
H,i.:_r:I
€H,
232 Gl 546.1720 547.1.549.0. B
Q 551.0
il NH
OJ'NH 1
s cl
HN
HCeR,




NH I F 266HN 467.1298468.1, 470.113 "o HNy O | HNC1 C C 26710
453.1141454.0, 456.0B HNHNy 0 C d vy WD 02/076929 112 1 2 SEbZM@S[]ﬂS
PCTI CUSO2&@B@a0¢dkzxanpl eCheni st ryExact MS, calc. MS (ES |) Acedmiusez/dsemend
2680447. 184444&0. 450,2B H Nya | ~ HN gC H3C C 269H- 501.7214502.2B N
H3C ~. No

105
Example Chemistry Exact MS, cale. | MS (ESI} { Activity
found
233 i o 512.2109 5E31.315.4 B

234 ct\gct 329.1454 530.0.532.1 B

HN, O
HN
ol
NH
235 cl ol 518.1674 519.1.521.0 B
OYNH
NH
HC.y &
&H,
236 cl (] 563.1064 564.0, 5659, B
\Q 568.0
HN_.O
HN
al "
SR
237 a c 530.2015 531.0,53330 B




HNF FF PFH 270N 515.2371516.1B H3C -C~—~N >-0 HN - F F

271HNA33. 16874340. 4 36.1B N,e H3C - HN C C 272HH -.1419. 1531412©36P11@i 1B
N ,n H CWwblo2oteotd 1 2 SEP 20h, WD 02/ 076929 113 PCTI USOZlﬁé@@;@ozmssou

Exanpl eChem stryExact M5, calc. M5 (ES I)Activity found 273HN439- 0985440. 0-
44-1013 N, D Cl HN C1 C 274H ~ 487.2058488.113 0 H3C H

106
Example Chemistry Exact MS, cale. | MS (ESI) | Activity
found
238 D 525.1950 526.1.528.1 B
HN
H
N._.O
HN Ci
Q
CH, Ci
239 H.C.p-CH, 372.2321 573.1,575.1 B
HN”)
H_o
., oCH, ]:&j
1
240 H,G CH, $32.2215 543.1. 545.1 B
HNJ)
R_o
Dﬁé W
HCo
:
241 ,O 5251950 526.0.528.0 B
HN
N_o
HM Cl
Moot
Gl
242 D 511.1793 512.0,5140 B
HN
N_o
\f
HN Ci
m O/
Cl




oHV F F FF PF 275C C460.1432460. 8.462.9C D-~, NHa CH3 NH N H H3C
CH3 276G Cl 480. 08864803, 48" 19C 0-, NH CH3 NH vl H3C H G 1 277ch] SEP 2005

Cl 574. 10720 03)h¢e®/6. 9. B 579.0 0 OyNH CLN H d WD 02/ 0769281/8idhné308 SEP
2005 PCT117S02108300 Exanpl eChem stryExact MS, cafe. M5 (ESI)Activity found
278Cr539. 070154M 541AB Cl154.1.0

, 107
Examplie Chemistry Exact MS, cale. | MS(ESI) | Activity
found
243 D _ 513.1750 514.1.5316.0 B
HN
N_o
\f
HN Cl
F 181
cl
244 529.1454 530.0,532.0. B
/O 534.0
HN
H

N._.O
\,é
HN Cl
a1 ;
Cl

245 Cl\QCI 563.10064 364.0. 566.0, B

568.0.570.0

Gl

ST 8

246 cl.. cl 346.1720 547.0.549.0 B
O:T,NH
NH
R
HyC.yy
&H,
247 o c 580.1330 581.0,583.0, B

585.0




OY NHHONH ~ |

280C

F574. 1725%@507¢@87. 0B pF 0 Oy NH NH 282'fj

O NH Cl

476. 1B

C3 488. 0, 490.0.
Ci 487.0751487.9, 490.0.B 1491.9 HN, OHN dC
HN473. 05954 pgTaisodds30d B ~

279487.0751492 B 0 HN. ONH C

Cl

NH 1 C

~ NH 281'TZSEP2[]P5

NHCG 4d W0 210 76 9 29 115 1 2 SEP 2005 PCTI US02108300
Exanpl eChem stryExact MS, calc. M5 (ESI)Activity found 283F F473.1248474. 1,
108
Example Chemistry Exact MS, cale. | MS(ESI}) | Activity
found
248 5391742 5340.1.542.1 B
249 509.2000 510.1.512.1 B
250 5631718 564.0, 566.0 B
251 528.2058 529.1,531.1 B
252 H,C.\ CH, 542.2715 543.1,545.1 B
HNJ)
R_o
H\Nf Cl
0
¢H, ét




FQHNIf OHN C1 C )6~ NH 284K3C_N--- 527.0813 528.0, 530.0,B \152 ?Eﬁ:

NA-HHCO C

286581. 17 (bpA7d929584. 1, B e~rr

285F562. 1514563. 0, 565.0B Y HN, A HN C7 ~
L 586.1 J N O-, NN G NH C pcrusdz/o8300

G NH

] 5

200

287473.0595474.0. 476.0,B N 478.0 fI,NHcl NHC Cl ~ 1z S E P 2955 W
02/ 076929
109
Example Chemistry Exact MS, cale. | MS (ESD Activity
found
253 631.1591 632.1.634.! C
254 526.22066 527.1, 35201 C
255 580.1983 581.0, 5831 C
HEN
CH,
256 o 648.1857 6491, 651.1 C
e
o]
i
H H
N
H,C
b
HyE F
F
£ F
FF
257 H\C.\,-CH, 602.2426 603.1, 605.1, C
f 606. L
HN
H
%
] HN Cl
0
CH, O, cl

3.9
5



116 PCTI USQ2/ 08300 Exanpl eChem stryExact MS, calc. M5 (ESI)Activity found

288~MyF F 489. 1561490.0. 492.0B vy 1]
489. 090844 2/076k34. 1B OCI

CNHNHHCCC

FONHNH HGCNC

c CH

0 [

CH 228905
290F F 48PCTABGAEHS0D),

490.1B Ff HNIf OHN C ClL NH 6 CH3 517.1.519.0. 291N516.10170 B 521 HC
110
Example Chemistry Exact MS, cale, | MS(ESD) | Activity
found
238 352.22534 555.0. 557.0 B
o 558.0.530.]
0 O'N
HNJLN N
H
r"[‘:{) al
F i
259 ¢ 59900912 597.9.599.9, B
“ 602.0
O‘YNH
NH
CH, Huf(\QCr
=] 4]
bl
CH‘D‘CH,
260 E 558.1367 559.0,561.0 B
i ¢l
o O, NH
~a Al NH
H,CTO7 N
Q,
Cl
|
261 O 537.0789 537.8,5399, B
@c’ 541.8
HN
W&
F
<l
262 £ 542.1663 543.0, 545.0 B
F
o Oﬁ"NH
H;:"OJLN"\. NH
0
cl
|

n



NC od cl

292CH, 516.1017517.0.519.0, B -521.0 ~

H3C N C

2005 WO 02/076929 117 PCT/ US02108300 Exanpl eChem stryExact M,
(ESI)Activity found 293F F 539. 1354540. 0. 541. 9B " Pf

CE 294cl , wogRr/008¢9563. 1, 565.0, C cl

555.8,C 557.8 HN.Q HN Cl

g567.0 HN C

it

' O NH

G 12SEP

WAV

h1H 295C PCrasS®A34813553. 8,

Example Chemistry Exact MS, calc. | MS (ESI} | Activity
found
263 457.0890 4537.9, 4599, C
HN’D 462.0
O NH o
; NH ol
F
t
264 E C 569.1607 5710.0.372.0 C
i N
O
o Q. _NH
HJCAO’U‘D NI
H
ol
cl
265 441.1186 442.0.4440 C
A
Oy M .
NH |
i
F
266 467.1298 468.1. 4701 B
HN :
N0
\f
cl HNQ,CI
ol
267 ,O 433.1141 454.0, 436.0 B
HN
H
N._.O
Ci




C 6 NH Q Q*~ 296~C 553. 0493553. 9. 555.9C HN a

,NH

297rf,c.527.0813528.0, 530.0.C ~ C531.9 ~-N H dC

E P 2905 wB@k/otisdeR/ 08300 Exanpl eChem stryExact Mp,
found 298cl 530. 1173530-9. 533AC CI535.0 OH NH Had~ C

Cl NH
WO 02/ 0

299F

%99%3 2005 1258

caI c. MSp¢EBk)Asbacvi ty

FA73.1248474.1.476.0C I-HN O HN C ND 300F F 530.1827531.1.533.1C "

12

Example Chernistry Exact MS, cale. | MS(ESI) | Activity
found
268 O 447.1844 448.0. 450.2 B
]I.N
H
N._O
\F
o]
269 H 5012214 502.2 B
=0
=0
HN .
F
F g
£ F
270 315.2371 516.1 B
O
=0
M F
F
F F
£F
271 ,O 433.1687 433.0, 436.1 B
HN
N_o
HC HNQ,CI
Cl
272 ,D 4191531 420.0, 422.1 B
HN
H
N0
HC HNQ,CI
o




P- F. O-YNHNH NV H d C 30lcl c¢l1530.1173511-0,532-9.C 535.1 ONH N H36
H C Cl 302F553.1146553.9.555.9C F HNNFORN ¢ L"i NHO WO 02/9@??%9@&;9 1
2 SEP 2D(a PCT/ US02/ 08300 Exanpl eChem stryExact Ms, calc. M5 (ES ctivity
f ound 303WOA20M25627. 1466528.1.530.0C H N1 H N-H F G @CT3080108300

i Cl 504.1017505.0.506.9C OIT NH NH HN O

b3

Example Chemistry Exact MS, calc. | MS(ESDH | Activity |
found
273 ,D 439.0983 440.0.442.0 B
HN
H

N._z0

\F
l HN\ch

: 487.2058 488.1 B

274

273 cl cl 460.1432 460.5. 462.9 C

276 Cl Cl 48(.0886 -480.7, 482.9 C

CH, NH

o
N )j(
N
H,Cc H
Ci
277 o ¢ 574.1072 575.0. 5769, B
\Q 579.0

HOo oo I*O\
N
H
Cl




/)::~ Ck HC.N CH 3305ClI 504. 1017505. 0. 507.0.C c]509.0 OTNH NH KftfeS~CI c

N, C_N CH 3306c -516.1670517.0, 519.1C H3C ~

459. 0. 491 W) 02/369861488. 0704493 C 1 .

N ONHC ~ NH C

NC N ~i N

F: 1 TSEP 1005
C3 PET@IS0LB83BEP 2005

WO 02/ 076929 ! 20 PCT/ US02/ 08300 Exanpl eChem stryExact Ms, talc. M5
(ESI')Activity found
14
Examptle Chemistry Exact MS, cale. | MS (ESH Activity
found
278 ct 539.0701 540.0. 541 0, B
cl 5440
0. _NH
HOO\/\ ?\I’H
M
G
|
279 487.0751 488.0, £90.0. B
»e 492.0
0. MH c
NH !
f
280 Ci Gi 487.0751 187.9, 450.0. B
\@ 491.9
HM, O
HM
N
A
28] F - 573.1725 575.0,577.0 B
F
O, HNH
)
H:CADJ\’O\ ?:H
u“’[*?
ct
282 473.0595 4739 4791 B
e,
O NH o
NH Cl
1




308Cl

F488. 1357489. 4, 491.1C FQ HNC HN Cl

F504.1670505.1.507.0C Y O.NHNH HN O J C
573.1,B 19P9207¢9% HN d |

N. ~O ci

g Cl 488.0704489.0, 491.0.C 493.1 HN.~OHN d

Cl N~ LNH 309F

Dal -~ N~ L, NH 310F

CHa 311C cl 570. 141826\%5'312[]&

G Na NO 312580.137!581.0, S83/USRIBHB5. 0

| HN -
115
Example Chemistry Exact MS, calc. | MS{ESI) | Activity
found
283 e F 473.1248 474.1, 476.} B
?\Q
HN,_ O
HN
peal
R
284 H.C. 527.0813 528.0, 530.0, B
’ “,:‘(: o 5319
Q QCI
N By
H
N H
o’
285 £F 562.1514 563.0, 565.0 B
:“Q
HN\PO
HH
Pl
=] NH
286 581.1727 582.1,384.1, B
Q) 586.4
()
OTHNH Igula
o
Lo ]
287 n 473.0595 474.0, 476.0, B
N 478.0
0. .NH c
NH Cl
¥
1




c

Br WD 02/076929 1 2 SEP 2005 PCT/USQO2/ 08300 Exanpl eChem st ryEX%ﬁIEP%@S

caic. M5 (ESI)Activity found 313536.1876560. 0. 562. 0. B 564. 0 HNY O

314cl 541. wmw;gg 544. 8B

p ~F FFF F F 315D547. 21175481<550s390 B N D

D551.1 k aNN """ "N~ HHCO C 316H, C559. 1075560. 0.562.0.C HN, r-0664.1
HN C1f Hd d
16
Example Chemistry Exact MS, calc. | MS(ESI) | Activity
found
288 F e 489.1561 490.0.492.0 B
"
O NH
r%
s
289 489.0908 492.0. 494.1 B
OYNH
NH
d
290 487.1405 488.0, 490.( B
F :
HN?O
HM
Cl éH
291 CH, 516.1017 317.1.5190. B
HJC‘ND 5210
M
afg\h 0
o quc.
{
292 CH, 516.1017 517.0.519.0, B
H,c-ND 521.0
N
Pl
ol ﬁq
4




c

(ESI } Act iwbtoyefeernd 318ci 556. 1231556. 9. 559. 1C
Cl 621. 1020621. 8. 623.8C O ~ -

DF

H-P G 317a547.2117548.1, 550.1C a' Np HN.. O HN |
2W WO 02/ 076929 122 PCTI US02108300 Exanpl eChem st ryExact I\/B

117

SEP
cai CPEEP 20%5

F F $DrcFUS20830F 319D
F F F F 320CI 630.1387631.0, 6319,C Cl634.0 HN

Example Chemistry Exact MS, calc. MS (ESD) Activity
found
203 F 539.1354 540.0, 3419 B
; F
O, NH
Y
HO NH
@\”N@
cl
] |
294 c a 562.0860 563.1, 565.0, C
\Q 567.0
HN?O
HN
"'1:3)\
cl NH
2@
H
295 cl o 553.0493 553.8, 5558, C
\QT 557.8
HN__.O
H
N
] MH
Q,
o..J
206 0, 553.0493 553.9,55359 C
HI?
?%;u
NH ]
Ne
]
297 MC. 527.0813 528.0, 330.0, C
"Q: ci 531.9
Q Cl
NN
N H
Cl ¢l




322Cl 502. 0860503. 0, 505.0,C HzN O f

f FF FFF 321w, C525. 1465526. 0, 528.0C HNYO HN O C

NN HOH G P B

507.1 ANG6 C

c

02/ 076929WIPR/BBEP2US PCT/ US02108300 Exanpl eChem st ryExactCVRBSozed3ar MS

(ESL)Activity found 323HG 1573. 1231574.0.576.0C HN. OC1 HN ON NN -

P18

Example Chemistry Exact MS, calc. | MS(ESD) | Activity
found
298 Ci 330.1173 530.9,.533.0. C
c 333.0
O, NH
G\/“ EH
) N
H,¢ -
|
269 g F 473.1248 474.1, 476.0 C
HM_ O
g
pag
D
300 F r 5301827 531.1.533.1 C
F
0 N;H
Gl -
N
He H
Cl
301 Cl cl 530.1173 331.0. 3329, C
351
Oy NH
Y
NH
(-Nj\/\H
R Ct
o
302 ¢ F 553.1146 553.9.555.9 C
F
HN O
i-tN1
Cl
a
0_!'

c



HHCL

536. 1876537. 0. 539. 0C n Ncr
585.0 L~, Wwobtodv® G HN Br

C~ 324NH2 448.1796449.1, 451.1C LNJ H3C/ |
ON N HHQA d

IN A 1 325CZ

3267580A371581. 0. BBSER 24M
327H3C519 2167520. 1, 522.1C HihcenGlzogsd ' O

N N[V E C?
119
Example Chemistry Exact MS, calc. | MS (ESH) | Activify
found
303 H“C'N’i\N 527.1466 528.1.5330.0 - C
(L
Q F
N oy F
H
ﬁ H
o 3
304 cl ci 504.1017 505.0, 306.9 C
O*NH
NH
Hu ci
£t
H_,C..Nf
CH,
305 c 504.1017 505.0. 507.0. C
@ 509.0
OYNH
321
H [»d]
cl
H,C.N»(’
é’“a
306 CH, 516.1670 517.0,519.1 C
I
N
9]
C'& N~
o A
F F
307 H 488.0704 489.0, 491.0, C
() 493.1
N
OTNH i
$ NH £l
B
Gl




CH3 |

calc. M5 (ES I )Activity found 328Ci 555. 1278556. 1, 555.

329c) 50AvbIRARE 2. 510. 2B CN |

Q~F F

P +FFF

2 SEP 2005 WD 02/ 076929 124 PCT/ USO2/ 08300 Exarrpl eChem stry?&&t
W

F 33@5’9@ 783607 1.

599.1B Cs b QF F F F 331NH592.2272593. kB NH C - |
120
Example Chemistry Exact MS, cale. | MS (ESI) | Activity
found
308 cl Cl 488.0704 489.0, 491.0, C
O’ 493.1
HN. O
HN
309 488.1357 489.0, 491.1 C
F ;
o,
"o
Ct o]
Ch
310 £ 504.1670 305.1,507.0 C
F
O‘TNH
MNH
a-¥
i
HyCoy
CH,
311 cl cl 570.1486 571.0, 5731, B
@ 575.1
HN_O
HN
a N
O‘D
312 580.1371 581.0, 583.0, B
O 5
()
Q’Cﬁ o]
‘-F
o Hi
cl
Br




cH :
HNCI  C

Exanpl eChg@ oslohpmxact Ms,
333596. 1777597.1.599.1B o F

121

N HNF F F F F 332F FF 558.1387559.0.561.0B F /~ F p
HaCNf ' CH3 1 2 SEP 2005 WO 02/076929 125 PCT/ US0210839Q SEP 2005
caic. M5 (ES!')Activity found

FONH NH

PCT/US02/48300

ANFE F F F 334C4 507. 15125082, 510. 1C

Example Chemistry Exact MS, cale. | MS(ESD) | Activity
found
313 ol 336.1876 560.0. 362.0. B
5640
HM, O
"
°'1591
Cl M
O\D
34 Ct 5411122 542.8, 5448 B
0 o
; q
o}:’_kj 3
F
F F
F
315 o 3472017 548.1. 5500, B
2 O 5511
"R J
NJLN N
H H
ci
cl
36 HC 5339.1075 560.0, 562.0, C
W o - 564.1
\F
HN
[
)
Ci ”-‘;‘ cl
Cl H ( ;
]
317 Q. 3472117 3481, 550.1 C
G'NQ
HN_ .0
HN
CI:@)\L
[ N
O‘D




CNhh Ny F F FFF F 335N503. 2007504.2C H3 bHHF F F F ﬁggggﬂ
NH576.2323577.1C N 1_ N H CO3 HN F F F F 337F F F F538.1 %9&1,
541. 1C FRv®lo2irbo2NH PCT/US02/08300
22
Example Chemistry Exact MS, cale. | MS(ESI) [ Activity
found
318 1y al 536.i231 356.9. 559.1 C
Q .
; Y
O%H;J £
F
F F
& F
319 o @] 621.1020 621.8. 623.8 C
oy
! y
o’)_n\c F
F
F ¥
g F
320 o] 630.1387 631.0, 6329, C
\Pm 634.0
@ H
ob—ni: F
F
F F
& F
321 H,C‘ 525.1465 526.0, 528.0 C
&
o]
&H—t‘ Cl
ci H
<
322 Cl 502.0860 503.0, 5050, C
HzN(/\' o Q 507.1
N NN ol
H H
Ct
Cl




'] HNG Ii~CNCH 1 2 SEP 2005 WD 02/076929 126 PCTI US02/ 08300

Exanpl eChem stryExact Ms, calc. M5 (ESI)Activity found 3380487-205B4BB2i[lhH C
0, HN wookwreoszs F F F F 339H 533.1106534. 0, 535.9C 1 0: mcidkoigfsh H Cl
F 549.9, 551.9. 340H549.0811553 CO HN NO H

Example Chemistry Exact MS, calc. | MS (ESI) | Activity
found
323 HO 573.1231 574.0.576.0 C
HN. O o

448.1796 449.1,451.1 C

(%]
bt
I
2
'\F

325 536.1876 537.0.539.0 C
S

326 580.1374% 581.0, 583.0. C
583.0
R o
o “T
1 .,
327 Hac\l 5192167 520.1,522.1 C
HN0C cl

HN\O ji Q
N N "N Ct
H




. a d
554. 0C cLt ~,

341N491. 1807492. 2C P-15q',

OHN F F, ,

FFFF 342

HCS H CL ¢{ 12 SEP 2405 WO 02/076929 127 PCT/
Exanpl eCheyg somydzsact M5,

oo ol

calc. M5 (ESD) Activity found 343~peT/Us02/08300

NH580. 2073581.1C 1 NF”~ HN1 F FFF F F 344F F F F538.1934539. 1C FVF CT
NH NH
124
Exampie Chemistry Exact MS, cale. | MS (ESI) Activity
found
328 C 5531278 556.1, 558.} A
Q o
i H
O%H;—\_I FI
F
F F
o
329 o 507.1512 508.2.510.2 B
Cuﬂ ?
N
024;f F
F
£ >: Fl
JoF
330 tj 5961777 597.1, 599.1 B
g_(—\ c
H
;” y
0»_ 3
5 >—l_—F
F
F F
331 5922272 503.1 B
N)=0
HN
F
F
F ; F
g F
332 e FF ¢ 558.1387 559.0, 561.0 B
F F
O, .MNH
o
HN [w]
Cl
HoMen,




HN G CH, 345HC53424295

346F F F F522.2229523.2C FF OIrNH NH HN H3C-N CHI

35.1C N-CH,

H

/ 1

N HGC6 |

1 kO HN

FFE FF
347F F F F51£.225£§d5]ﬁ920

FF ~1. NH wbhodzed CH CH 1 2 SEP 2005 WD 02/ 076929 PCT/US02/08300
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Example Chemistry Exact MS, calc. | MS (ESI) | Activity
found
333 H 506.1777 597.1,599.1 B
i L cl
i N
N
¢
F
F
s
334 307.1512 508.2, 510.1 C
Cl
O
¢
Ry
0
F
F
¢ F
335 503.2007 504.2 C
J
° i
M
F
F F
F
336 376.2323 571.1 C
O
N
R HN)=O
F
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F F
£F
337 e FOF g 538.1934 539.1,541.1 C
FKQ)(F
OYNH
NH
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H,C.NJ)
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.1, HN91. 1V C %?SEF:E@E)

585. 1, 58T [.

3480 584.06255 C D:2 589 S.

461. 1, 4630k2/076349NS460. 0546465 C 1 HN CNC . C
436.2B N H HN oPYC1 CC 351" 5162472517.2, 519.1B N

Cl

350§c#ﬁ@0ﬂ@@ﬁﬂ34,2,

Example Chemistry Exact MS, calc. | MS (ESI) | Activity
found
338 487.2058 488.2 C
M
F
E F
7oF
339 533.1106 334.0,533.9 C
‘ E z O
O: 'S
HN
Cl
CI
3490 5450811 549.9, 551.9, C
o. o) 553.0
S
HN
Cl
Cl
341 491.1807 492.2 C
@
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HN)=O
F
F
F F
F F
342 Fl{ 5490811 552.0,554.0 C
0
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o]
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Ne HC~ HNC G 352N433.1687434.2, 4362B H NY O 0 H C HN ,":ﬁl
Cl WD 02/ 076929 129 1 2 SEP 2405 PCTI US02/ 08300 Exanpl eCheni st r yEX28F 105,
cai c. M5 (WeBlopAedobwi ty found 353C1433. 1687434- 1. 436. 1B N RCHUSH2/08H0
354N425. 2678426.2C 4 NH | CH CH o~wH ~. OH3 355N393. 2780394. 2C H NyO H3C+1{
| 3 cH 356Ca565. 2022566. 1, 568.2B NH O 1 NH
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Example Chemistry Exact MS, cale. | MS{(ESH | Activity
found
345 580.2073 381.1 C
ﬂj_&
e
F =0
HK
F
5 H—F
F F
FF
344 R 538.1934 539.1 C
oy
O‘TNH
HH
J) cl
HyCy
CH,
345 HG 534.2420 535.1 C
N-CH,
a
o
N
X0
HM
E
F
E ‘t F
£F
346 EF F g 5222229 523.2 C
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O?.NH
HH
HN
E
HyCay
CH,
347 F F F g 518.2480 5192 C
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D\.‘,NH
NH
HN
CH,
HiCuy
CH,




O.N~ ~

358570. 148GpHlo7de20573. 1. C 575.1 |
661.0. C 663.0, 665.0 N _ sr |

357N538. 2077539. 1, 541.1B ~
PCT/ US02108300 Exanpl eChem stryExact M5,

NH C

N HNANCI
N HNxN H Br |

1 2 SEP 7005 WD 02/
caic. M5 (ES!)Activity fo
HC Cr d
a d

360G 570. 1486571.1.573.1, C575.1 HN O HN
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Al

3pETedr/§331Pb659. O,

Example Chemistry Exact MS, calc. | MS (ESI) | Activity
found
348 0. O 384.0625 585.1, 387.1. C
'S 589.1,591.2
HN
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Cl
Cl
Cl
349 o Q 460.0546 461.1, 463.1. C
=g 465.1
HiN
[:\,N el
Ci
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N
R_O
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H,C \g]’
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]
®
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N_O
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HC HN
Cl
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rli | C N3 N 361534.2328535 2, 537.1C NN ,NH O' NH Cd ,q F 362F+F
| D 586.2089587.2, 589.1CO0Ow O~ AN N HHO c ? Z SEP 290% %
02/ 076929 131 PCT/ U502/ 08300 Exanpl eChem stryExact Ms, calc. M5 (E !2) 200 ty
found 363396 029889571 559, 2C cJ PCT/US02/08300
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Example Chemistry Exact MS, calc. | MS (ESD Activity
found '
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M
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OQNH
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N
N_o
Y
g
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M
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°-1~f©
o F
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Ofr NHI G NHC 1 F F F 364554.1782555.1. 557.1.B 559.1 a T NH €7 §tp jﬂﬁtNH
Cl C 365F F 570.2140571.2, 573.2B FHNOIfPHN O 1 Cl1 Na )
366570. 148@002k7d920573. 2B a N OyNFi | NH C 4 | X 367H3Cprfs02/08300

F595. 1340596.1, 598.1C F C F

130
Example Chemistry Exact MS, cale. | MS (ESI) | Activity
found
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Q 575.1
Cl
HN__.0O
"
o\
(] N
Q‘i\o
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S
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Exanpl eChem stryExact MS, caic. M5 (ES 1)Activity found F F 'D 368F
570. 21405W@)a7@291 C J NN N H H C G 369N538. 2077539. 1, pStvlsd@s300 (NJ H

N,,OF ~CI C 370562.2477563.2, 565.1C 'N ' O F, O
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Exampie Chemistry Exact MS, cale. | MS (ESI} | Activity
found
363 O 556.1983 357.2.5502 C
®
NH L]
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F
364 554.1782 555.1. 557.1 B
Q 559.1
oﬁ"gj/@km
NH [
: i
363 & F 370.2140 571.2.573.2 B
F
HNYO
HN
Ctjgj\t
Cl )]
QD
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N
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A
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L t OJ NHC 371cl556.1231557.1,559.tCC HNNaF r f F k§F
502-1,594.1, 372S591.10479 CO0 ; 5 # 6. HNCNCN C d C Cl 1\BBEP 2005
02/ 076929 wWadR/r¢29SEP 2005 PCT/ US02/ 08300 PCT/US02/08300
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Example Chemistry Exact MS, calc. | MS (ESI) Activity
found
368 570.2140 571.2,373.1 C
o)
2N PN
H H
Clg
Ci
369 L/j 538.2077 539.1,541.1 C
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®
N_o
P
Ct
370 562.2477 563.2,565.1 C
)
en,
371 ci 556.123¢ 557.1, 5591 C
HNCN “
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F
F
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1
Cl
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Exanpl eChem stryExact M5, calc. M5 (ESI)Activity found 373F ~
F5882045589.1.591.0.C F593,1 HN CI HNC ('--C ~.J 374Nq 520, 2 172%215EP BB3AC
F, a ' NvoM2o@e2875527.221852M 530. 1C ~N ~ J N 4 H NO fdr/édd208300
376591.1700592.1.594. 1C N &\Hg Cl F 37 7H3C CFI 3530 257953 L2, 533.2C HNt O
HN C
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Example Chemistry Exact MS, cale. { MS(ESI) | Activity
found
373 F 588.2045 589.1.591.0. C
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Cl HH
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O
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N
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®
Hfo
cl HNQ
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»
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F
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Exanpl eChem stryExact Ms, talc. Ms (ESI)Activity round 12 SEP 2005
37852123 g%03/0%692924_.3CJ L NN ~a F HN F 379P526. 1013p2¥19¢2/6836h 0C Ca
Cl F F F 390569.1435570,0. 572AC HN €0 a HG F FFF F F 381lF
633.1184634. 0. 636. 0C

Example Chemistry Exact MS, calc. | MS (ESI) | Activity
found
378 5222373 5232 3243 C
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)
Q,Cn?o
E HN
roto,
c1
379 526.1013 527.0.529.0 C
ol

380 (j 5691435 57D.0.572.1 C
{
N

F F
381 F F 6331184 634.0. 636.0 C
F R F
'3
NH
oi g 2'0‘
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N
\%‘fu
N
H
o 554.1326 555.0,557.1 C




FF F FNH 01 1--C J ~ C

554.1326555. 0. 557. 1C F N
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Frf

N HN H 382H3C O

FF C1L FC

PCT/ USQ2/ a&87koeanpl eChem st ryExact M5,

1 7 SEP 2005 WD 02/ 076‘bééEfg@5

cal c. M5 (ESI) Act i ROT/yS2ngsm

383F570. 1275571. 1.573.1C ~ N C
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Example Chemistry Exact MS, calc. | MS({ESI) | Activity
found
383 F 5701275 571.1,373.1 C
. F—-F
/&;
0y NH £ F
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OH
384 F 572.1432 573.1. 5751 C
F—-F
o ﬁ‘,é\f
| FF
HN o]
Ci
HC CH,
385 615.1278 616.0,618.0 C
%ﬂ'ﬁ
3B6 % 633.1184 634.0. 635.9 C
{;;L
387 OH 5701275 571.1,573.1 C
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Cl OH 384F 572.1432573.1.575.1CF FH " NF FFHNC O | "Jl 7 95’?2[105
385615. 1278616.0, 618.0C HN J-Q C NC ~ F F F F 386NH633. 11
84634.0. 686 O C1 HCA F FFF F F 38704 570. 12%b9{%akes3sd/ 3. 1C
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Exampie Chemistry Exact MS, calc. | MS (ESEH) | Activity
found
388 N 580.1231 581.1. 3831 C
£
s
Oy
¥
H §:°'F
F
F F
FF
389 HC 356.1119 557.1.339.1 C
O F
N N
N F
ct F I F
Cl
390 F_F GO6.1042 667.0, 669.0 C
F—,LF C} F
Cl
F
n cl
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N
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Ci
391 Hscfj 500.1609 501.1.503.1 C
M
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. HN
F
F)((\IJF cH,
392 F 592.1119 593.1,395.0 B
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HO NH F
~O\/\A;A\, e
H
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|
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F——F ct
H
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F 0 CH, OH




NC - D G HIF FFFFFF12 SEP 2045 WO 02/076929 136 PCT/ US42 8@&0
Exanpl eChem stryExact M5, caic. M5 (ESI)Activity found 388LN580. 12358 4l
553.1C HwdV%utére F FT. FF HO OF 389>y ~ 556.1119557pd1/o8&/0k8hoH V F Cl
FF C F 390F F666.1042667.0.669.0C1° F A NC xo ~ k C 391HC

500. 1609501.1.503.1C NC ~ C HN
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Example Chemistry Exact MS, cale. | MS(ESI) Activity
{found
394 F F 6435.1384 6459, 648.1 C
F i F
F
o NH
]
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1) o]
&
1t
H
395 £ 5421326 543.1, 545.0 C
F F
O{&(F
NH FF
H Ci
CHy
396 CH, 645,1384 646.0, 648.1 C

397 627.1278 628.0, 6299 C
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395 Vu; 526.1013 527.1,529.0 C

O NH. o
F F
F F




CH 3 F 392F592.1119593.1.595.0BOF AF Il HOC F O 393F F Cl
544.0755545.0, 547.0C 1r 4 o F F O CH3 OH WD 02/076929 137 1 2 SEP SEPQGMHS
PCTI US021Q888M7kveanpl eChem stryExact MS, cal c. M5 (ESI) Acti yerysbpersdo 394F

645. 1384645.9, 648.1CFF F FCNH C CHS t ~ H H 395F 542.1326543.1,
545. 0C
P38
Exampie Chemistry Exact MS, calc. MS (ESi) Activity
found
399 F 647.1341 648.0. 630.0 C
0{&\:
HNCH, 14 £l
400 Jg 615.1278 616.0.618.0 C
8,0
¥ F
401 F o 568.1482 560.1,57L.1 C
F F
1 F
O
MH
O
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N
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RrieE
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F-F
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, F
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N
G, NH *\.I
c
1
F F
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FFCFNHFF HNCG C CH 396645.1384646.0, 648.1C N |
FFFFF 397627.1278628.0, 629.9C NH C NH C

G FF

FiN G
FFFF.L

1 Db

526. 101353/ ¢20729299. 0C O NH F F F F F F WO 02/ 076929 138 1lp@r®sh/E338005

PCT/ US02/ 08300 Exanp
399F647. 1341648. 0. 650, 0C fl
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C4 C

F

| eChem stryExact Ms, calc. M5 (ESI)Activity found
~F NHFF HNC

Example Chemistry Exact MS, cale. | MS (ESD) Activity
found
404 g\ 356.1119 557.1. 3559.1 C
o}
HN
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F F
e FF
405 H,C 554.1326 555.2.557.1 C
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N N
H
Ci F E £
Ct
406 526.1013 327.1,529.1 C
-
0 NH o
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F F
FY% T ZF
407 P 583.1591 384.1.586.0 C
F F
O?é\(‘:
wH F F
o<l
CH Ci
N
1
H,C
408 F F.F 56B.1482 569.1,571.1 C
¢ ]E ]’ e
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H,C'NO




Ht H 400NH615.1278616.0.618.0CHN 4 NH~ CKFI F FFFFFF 401F
568.1482509.1, 571.1C1 FO0 NH C C N ~ | H C 402H0633. 1384634, 2.
636.1C Al~ ~ F Y FF F 403Q540.1169541.1.543.1C 0 rr~ ca F F F F F225E8 I5e
P 2905 WOMIR0287€R29 139 PCTI USO2/ 08300 Exanpl eCheni st r yExa®CTNG2/08500 . VS
(ESI)Activity
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Example Chemistry Exact MS, cale. | MS(ESI) | Activity
found
409 £ 572.1432 573.1.573.1 C

£4r

°YE5*F

) MeoOF T
HNJL@CW

410 h,::g 629.1435 630.0. 632.1 C
NH

411 569.1435 570.1, 572.1 C
»

412 £ 528.1169 529.1. 5310 C

413 F 583.1591 5841, 586.1 C




found 4040 556.1119557.1.559.1C HN 0 NH Cl
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FF F H3CON 405~
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F5681482569.1.571.1C F F ONH C C H3C N~
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Example Chemistry Exact MS, calc. | MS (ESI) | Activity
found
414 &-N 380.1231 581.1, 583.1 C
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HNf
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415 F F . 633.1i84 634.1, 630.0 C
F p !rF
F
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N
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]
Cl
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F% F
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Y
N
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FE F
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526.1013527.1.529.1C C FIBERHF



WD 02/ 076929 140 1 7 S E P 2005 PCTI US02/ 09300 Exanpl eCheni st ryExar§¢ VB
cal c.Ms (ESI)Activity found 409F 572.1432573.1.575.!CF Fo I~ F NHF

HN G O wh #G6@b8 410H. C 629. 1435630. 0. 6321C G NH HN ~ pc@uSzosor F F
411N 569. 1435570.1, 572.1Cf HN ONHO d FF F F F F 412F 528.1169529. 1,
534 -0CFF~FN! F
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Example Chemistry Exact MS, cale. | MS(ESD) | Activity
found
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OH NH F
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!
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OYNH
NH
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N
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F
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w
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"
e
424 £ F F g 557.1435 558.1, 560.1 C
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H <
CH,




413F 583.1591584.1, 586.1CF F* FNHF Mi'l/~N- Hdd W 02/076929
141 1 2 SEP 2905 PCTI US02/ 08300 Exanpl eChem stryExact Ms, eal c. Mg 7 SEP 700
(ESI) Acti way2idreeaad 414N580. 1231581. 1, 583.1C ~ HN 4 NH | pCr/ush2/esGno F F F
F F 415F F 633.1184634.1, 636.0CF FNH O FC N HHA4160H667.2167668. 0,
670.1C F F Y FF
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Example Chemistry Exact MS, cale, MS (ESI) Activity
found
425 e F F o 572.1544 573.1.575.1 C
&@"F
OYNH
NH
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]
HyCyy
CH,
426 £ F F o 607.1228 608.1, 610.1 C
F*Q/i
Q. _NH
Y
HOO\/\ NH
N
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[
427 HO 557.1071 558.1, 560.1 C
&
O F F
C'&-r -
cr i
F
F
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H
"
Ob_ F
F
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F
F F
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CSF d

418JN609. 1748610.0, 612. 1C C NH | Cl

O 4 F NH wqgre2/ordobd Cl

CH3 Cl

417H, c_~ 554.1326555.2, 557.1C N C C

4 FF F 419F 554. 1326555.

12 S E P 2005 WO 02/ 076929 142 pPCA!

Exanpl eChem stryExact MS, calc. M5 (ES1)Activity found 420F

HNO FFFFF

sosohbbdld

604. 1119605.0.607.0C F FD~~F OHNHF ~ C 421F F F F681. 1595681. 9,
683.9B FY F ~,. NH NH
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Example Chemistry Exact MS, ealc. | MS (ESI) Activity
found
430 62418357 625.1.627.1 C
ON cl
- Q
N
i
O&-
S
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431 o 571.1228 572.1.574.0 C
0
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>N
o} F
F
F F
F F
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o
- o F_F
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F
E
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FCN {y ~ CH CH, 422C!1541.1122542.1.544.1B CN F F F 423F 17 SEP 1005
F598. 1700599.1,601. 1B 1 ONH NH HN C H, C 424F F F557.143555 8.1, 560.1C
FF C,. NH Wid o2i7é82e- N Ca J O CH, WD 02/076929 143 1 2 S EreT20QH8300

PC1/ US02/ 08300 Exanpl eChem stryExact Ms. talc. M5 (ESI)Activity found 425F F
F F572.1544573.1. 575,1C FVF Ol ,NH NH HN C3 Cl1 H,cj CH9 426F F F
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Example Chemistry Exact MS, cale. | MS (ESI) | Activity
found
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F
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b
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F
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"
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F ay NH HO

~ CE 427HD ~,
428600. 1493601. 1. 603. 0C C  a-
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b
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557.1071558- 1, 500- 1C TL} C

OFF F

F
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655. 1C Clwo@z2k76090 F F F F F WD 021076929 144 1 2 SEP 2005 p@&E@Q$IS8a2d08300
Exanpl eChem stryExact Ms, calc. M5 (ESI)Activity found 430N C
624. 1857625. 1. 627. 1C ~

Example Chemistry Exact MS, cale. | MS (ESI) | Activity
found
440 P F 583.1591 584.2, 586.1 C
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F
[
NH
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N
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O?NH
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N
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F
F F
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»
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F
=
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o
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- NA _F F FFFci 4310 571.12285711. 574.0Cr }--.N, oF FFF
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NH H3C ~-N 3@ 434NH660. 1493661.1.663.1C HNC1 NyDF F !l K HF é
SEP Mb WWONOA1207©229 145 PCTI ' US02/ 08300 PCT/US02/08300
, 147
Example Chemistry Exact MS, cale. | MS(ESI) [ Activity
found
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F
F
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o
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2
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Exanpl eChem stryExact Ms, calc. M5 (ESI)Activity found 435CE 606. 1332268@ fﬂﬂﬁ
0k ~C FF F 436F 655.0897656. 0,

609, 0C C

FFHH FHII
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CLAIMS )
1. A compound having the structure shown in Formula I:
Art

| b

e

N .

77 (CH—Ry),
M
Formula |
wherein:

Ar! = unsubstituted or substituted pheny!, wherein the substituents number from 0 o
5, may be the same or different and are independently selected from the group
consisting of H, CN, F, Cl, Br, |, and OH; _

M is H or R with R being a C4-Cs straight chain alkyl or branched alkyl of a' Ca-Cy
cycloalkyi; .

where AF is an unsubstituted or substitu{ed phenyl wherein the substituents
number from 0 to §, may be the same or different and are independéntly selected
from the group consisting F, Cl, Br, ], R, and CF; B
n=01{o6; :
p=1;
R; may be the same or different and is independently selected from the group
consisting of NHz; NHR; N(R)z;

Rn
N
H
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where n is defined above;
and Ry is H or alkyl.
2. The compound of claim 1, wherein M Is H.
3. The compound of claim 1, wherein Ar' is 4-phenyl.

4. The compound of claim 3, wherein said phenyl is substituted on the
ring with at [east one of CN, F and Cl or combinations thereof,

5. The compound of claim 3, wherein said substituents are in position
3 on the ring with respect to said ring’s attachment to the benzylic position in
Formula 1.

6. The compound of claim 1 wherein Z is Ar*-NH-CO, where Ar is
phenyl.

7. The compound of claim 6, wherein said phenyl is substituted with
one or mare moieties which number 0 to 5, may be the same or different and are
independently selected from the group consisting of F, CI, Br, |, and CF3.

8. The compound of claim 7, wherein said substituent on Ar?is F, or
Cl.

9. The compound of claim 1, wherein R is a C4-Cj straight chain alkyl,
a C4-C,4 branched alkyl or a C3-C5 cycloalkyt.

10.  The compound of claim 9, wherein R is methyl, ethyl or propyl.

11.  The compound of claim 9, wherein R is isopropyl.

12.  The compound of claim 9, wherein R is ¢cyclobutyl.

13.  The compound of claim 1, wherein n is 2-4,

14.  The compound of claim 1, wherein n is 2.

15.  The compound of claim 1, wherein R4 is selected from the group
consisting of NHMe; NHEt; NMe;; NH-cyclopropyl; NH-cyclobutyl; and NH-
cyclopentyl.

16. A compound having the structure shown in Formula i
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Fomula I
wherein:

M is H or R, with R being a C4-Cs straight chain alkyl or branched alky! or a C3-C+

cycloaikyl;
k=1;
p=1;
n=01t 6,
o]
AR )-k :
~y ;
z= "

where A2 s an unsubstituted or substituted phenyl with said substituents
numbering O to 5 which may be the same or different and are mdependently selected__
from the group cons:stmg of F, Cl, Br, |, R, and CF3; _ -
Rq may be the same or different and are independently selected frorn the group

consisting of NHz; NHR; N(R)z;
Rn

H e |
N :
N : (CHg)n——@OH
" \ / TN ya

N
H

HG

s

and

where n is defined above;
and X is phenyl.

17.  The compound of claim 16 wherein M is H.
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150 1. A conpound having the structure shown in Fornula L: Fornul g 7 SEP 1005
‘wherein: Ar' = unsubstituted or substituted phenyl, wherein the
substituents nunber fromO to 5, nay be the sane or different and are

i ndependently selected fromthe groupi5konsisting of H CN, F, C1, Br, I,
and OH, Mis Hor Rwith R being a Cl1-C6 strai ght chain al kyl or branched

al kyl ‘or a C3gC7 Teectaabbithd of cibimZ 6 wHaABRIZigME-NS-Q0, Whendai? fsut ed or

substituted phenyl wherein the substituents nunber fromO to 5, may be the

same or piefiflerent and are independently selected fromthe group consisting
F, d, Br, 1 ifferent and

. d CF3: n=0to6: . p.1l;, RL b :
is i _ndependeﬂpt y j{&ee@@eog?‘ghﬂjﬁgn5@0["}‘&9@8%%?%%%3?Ssﬁagt,'ta ,'“N( R)2; Rn
(CHzi N Hnbrikare mbictdsiwhick ntlfbed PR 4. 5halBetthe Nt oMifictemt drid dRf | ned

above;
independently selected from the group consisting of F, Cl, Br, I, and CFs.

20.  The compound of claim 16, wherein R is a C1-C4 straight chain or

branched alkyl.
21.  The compound of claim 16, wherein nis 2.

22. A pharmaceutical compaosition comprising as an active ingredient
at least one compound of claim 1 or claim 16 and additionally comprising a
pharmaceutically acceptable carrier.

23. A compound being selected from the group of compounds with

structures listed below:



and R2 is Hor alkyl. 2. The conpound of claim1, wherein MIs H 3. The
“conpound of claim1, wherein Art is 4-phenyl. 4. The conpound of dl aiSEP 30
wherein said phenyl is substituted on the ring with at |east one of CN, F
and C or conbinations thereof. 5. The conpound of claim 3, wherein said
substituents are in position 3 on thb'54ring Wi th respect to said ring's
attachment to the benzylic position in_ Formula 1. 6. The conpound of claim
1 wherein Zis Ar2-NH CO, where Ar2 i phenyl . 7. The conpound of claim 6,
wherein said phenyl is substituted widhy one or nore noieties which nunber 0
to 5 may be the sane or different angdvare independently selected fromthe
group consisting of F, d, Br, I, an 3. 8. The conpound of claim?7,
wherein said substituent on Are isH . 9. The conpound of claim1,
wherein Ris a Cl-C4 straight chain %I Ky a Cl-C4 branched al kyl or a
C3-C7 cycloal kyl . 10. The conpound of cla"m9, wherein Ris methyl, ethyl or
propyl. 11. The conpound of claim9, wherein Ris isopropyl. 12. The
conmpound of claim9, wherein Ris cycl@ghkatyl. 13. The conpound of claim1,
wherein nis 2-4. 14. The conpound of ,Gfaim1l, wherein nis 2. 15. The
conpound of claim1, wherein R is sef’hpt ed fromthe group consisting of
NHMe; NHEt; Nwe2; NH cycl opropyl; NH | obutyl; and NH cyclopentyl. 16. A
conpound havi ng the structure showi&i'n mula Il: 1 2 SEP 1005 152 F rrnul a
Il wherein: Mis Hor R with R beicﬁg a X1-Cs straight chain al kyl or
branched al kyl or a C3-C7 «cycloalkyl: k I P=1; nOto5 0 ArZ N where Are
is an unsubstituted or substituted pheny{, with said substituents nunbering
0 to 5 which may be the sane or differgit and are independently sel ected
fromthe group . consisting.. of F., %N,H..Br, I, R and CF3; R may be the
same, or-different and are independentiiiy sel ected fromthe group consisting
of NH2; NHR, N(R 2: N H
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HO H N and where n is defined above;
claim16 wherein Mis H 1 2 SEP 1 t 5 153 18. The conpound of cl ai
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1 2 SEP 2005 156 €1 F 1 2 SEP 2005 157 cl_-d-C a~ NHHN HGC C 0 0~1 NH
61 HN1 2 SEP 2005 HN H C N G\, 158 HN 1 2 SEP 2005 159 24. A

phar maceutical conposition for treating diabetes and obesity, said 2 SEP 00
conposition conprising therapeutically effective amounts of at |east one
conpound of claim 23 and a pharmaceutjcally acceptable carrier. 25. A

phar maceuti cal conposition to treat oH@sity, sai d conposition conprising:
therapeutically effective amounts of at | east one conpound of claim1 or of
claim 16, or a pharmaceutically acceptgble salt of said conpound;

t herapeutically effective amounts of dﬁb or nore conpounds, said conpounds
bei ng selected fromthe group consist?#tg of a R3 agonist, a thryom nmetic
agent, an antiobesity agent, an anoregtlic agent and an NPY antagonist; and
a pharmaceutical ly acceptable carrigf. A pharnmaceutically conposition to
treat obesity, said conposition colprisnAg: therapeutically effective
anopunts of at |east one conpound of clainn | or of claim16, or a
pharmaceutically acceptable salt of said conpound; therapeutically effective
amounts of one or nore conpound§'ii ected fgom the group consisting of an
anal dose reductase inhibitor, a ghyoogen-phegphorylase inhibitor, a
sor bi tol dehydrogenase inhibitor, a'bro 3

i nhibitor, a dipeptidyl protease inhibi
metformn, acarbose, a PPAR-gamma | i ga
GWM 1929, a sulfonylurea, glipazide, g}y
phar maceutical |y N

r, insulin, an insulin mnetic,
d, rosaglitazone, pioglitazone,
puri de, and chl or propam de; and a



acceptable carrier.
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24. A pharmaceutical composition for freating diabetes and obesity,
said composition comprising therapeutically effective amounts of at ieast one
compound of claim 23 and a pharmaceutically acceptable carrier.

25. A pharmaceutical composition to treat obesity, said composition
comprising:

therapeutically effective amounts of at least one compound of claim 1 or
of claim 16, or a pharmaceutically acceptable salf of said compound;

therapeutically effective amounts of one or more compounds, said
compounds being selected from the group consisting of a i3 agonist, a
thryomimetic agent, an antiobesity agent, an anorectic agent and an NPY
antagonist; and

a pharmaceutically acceptable carrier.

26. A pharmaceutically composition to treat obesity, said composition
comprising: therapeutically effective amounts of at least one compound of claim
1 or of claim 16, or a pharmaceutically acceptaBle salt of said compound,;

therapeutically effective amounts of ohe or more compounds selected from
the group consisting of an anaidose reductase inhibitor, a glycogen phosphorylase
inhibitor, a sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 1B
inhibitor, a dipeptidyl protease inhibitor, insulin, an insulin mimetic, metformin,
acarbose, a PPAR-gamma ligand, rosaglitazone, pioglitazone, GW-1929, a
sulfonylurea, glipazide, glyburide, and chlorpropamide; and a pharmaceutically-
acceptable carrier.



