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ACI D AM DE HYDROLASE Priority Information [0001] This
wW@pBioeasvd on clains priority under 35 U S.C. RAPUSI001/021626

United States provisional patent application,

U S S [ t

entiret @?ﬁﬁﬁﬁﬁgﬁ&f qﬁﬁ%ﬁgmdﬁ*@ﬁgﬂ&%&&

ref erence. Background of the Invention [0002] Fatty

acid am de hydrol ase (FAAH), also referred to as

ol eani de hydrol ase Hridri&mhlfdamatienam dohydrol ase, is

n i ntegral rotein that es f y i.d
10001 F ;1o R pa TSR B amorti 4B 38 TS dar ng ! lebdnfpited states
provisfoid] 9&&&0@§lleﬁlonFWsd¢%(ﬁ§ﬁﬁszm ‘ﬁ%@@%ﬁ 210,90k afh%yentlrety of

acid am des at their sites of action and is intimtely
WthhllﬁmDKP@CﬁWd’IhQTﬂBIbb’ refeesgot.at i on. [0003] FAAH has been
denonstrated to be involved in a nunber of biol ogical
processes and its inhibition has been shown to be
effective in trea];hﬂ%,@uﬂaq,rg;ey[n%nﬁ&pdl tions. For
exanple, inhibitin AAH has been shown to be useful
[0002f n tr eﬁattyngcid o de byqlxalas¢ (BAALED, alsaireferrad tio apaldaimide hydrolase

and il asolRBhas Sl gaf Biestifoms i (et degrades Ty acid

adrfiidey 85¢ ¥thaholamiRaS RrcludfOMkbariNeN R anafiddrhiBP! FAAH degrad
pnmal?nm bi tgfds: of ?ZAAH Iaclg tﬁ%ot ar get selaepctélt%/nr11 cerades

neurothpdilatiyigchalty aqick dnvidey atetheit Gitesoofdavtiah laabiid mttynancdg @bl fedrin their
n vivo studies and therapeutic use. Thus, to date,
reg‘ﬂ#]ﬂ% therapeutic potential of FAAH inhibitors remains

[0003%9SS ent FARHY hd9 4ok HeRnsteHEATRS beOinvblRd! BVE r of biological

Conmpounds of the present invention,
proceqadr&mldatssuhubﬁmln has passhomarts betelﬁit‘e:t:taamc in tmaangﬁ fvenét'y € conditions.

For el i R R A Bl o, e
pain, tn@ﬁroEchIHJ >g§fh (hﬂmet%lzlcﬁetn%méﬁl Iféedlr@ befravior, mbRient éhsorders

glaucoma, neuroprotection and cardiovascular dlsease

[0004] However, current inhibitors of FAAH lack the target selectivity, biological
activity and/or bioavailability needed for in vivo studies and therapeutic use. Thus, to date,

the therapeutic potential of FAAH inhibitors remains essentially unexplored.

Summary of the Invention
[0005] Compounds of the present invention, and pharmaceutical compositions
thereof, are effective inhibitors of fatty acid amide hydrolase (FAAH). Such compounds
provided herein are encompassed by any of the formulae (I), (IT) or (III):

(R")n

1
21\ - (R)n
/B_L1 w x_RA \B_L1
22 zz/
) an
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Page 1 of 255 WD 2008/ 063300 PCT/US2007/021626 (R1)n
(RRYymzZl B-L1 AXB Z2 (Ill) or a pharmaceutically
waeweptahl e form thereof, wherein Z1, Z2, L1, PCT/BE1997/021626

AL Ring B, RL, R2, n and in are as defined herein.

[ 0006] The present inventio 1$Jso provi dgs methods for

treating conditions associa with eXBdmsi ve FAAH

activity by gtkrrinisteri t her ape 1y effec;ive

amount of a prpvided gonpouhd @f {he,farmulae (1),

(1) or (III)Ufgr g phdkggggbtigal cg%p sition

thereof, to ga2patient in d t heredt~—10007]

Additionally, the present invention provides mnethods

for inhibiting FAAH in a gaient by admnistering a

therapeutical ly effective anount of a compound of the s
or a phasmaequiieally agceptable)form theraof) whaseing. phalne¥.RingdalRing B, R', R”,

0 i,tdon.thereof, to a patient in need thereof.
n and ﬁb%g%?d‘ﬁ%e%&g{eéﬁ s of additional or alternative
[0006ETDOdi MREbFesét ihaALbAYRE prARIARetASds fof REAtthgl BndifiBns associated
acconpanyi ng Detailed Description of Certain

with gxegesivent et viek dypadministeringes dhérbpaitivalyo wffe@ivieeamount of a
. t j ect d ta of the.,inventio ...
providgiotyina b B o, @R ADLBE TR orch PR sgmposition

thereof, tdiaFatiertaAl HestiCBeredeNt i fi cation Nunbers [0009] SEQ.ID
NO. 1. Honop sapiens FAAH anmi no aci d sequence MV QYEL

[0007]\nAL PGAdditivnal \CUR preskuninRen SERRT Akey WietiRdRIRORLILIEX FAAH in a
patienm Iér%\lg %)Ltl?esrgfgélﬁlfié!ilﬁng%c\{ivg(alfn%suﬁF léfg 'cFl> %élY’llf)glInYdVOf the formulae

(), (Ilgémgmsybwgama%@%ﬁﬁeymtsmﬁh%&LM%@%EA
[0008]s\\WHVILhe detaiipl/piditicnd o SHEostr e SEKBPGERSEBE are set

forth 1 Yae, aecqmegnasing Pelailpg-RessHinon ./ G i EER A s Exgrples as

describéavbEtowMither etk Cob3ld:s, CeldMdvhtad o4PhHLfE REFNtiSH Svill be apparent
SQPLRV GYYETDNYTMPS ~“PANRRAV

- from this Tkewipionantt fropRhPsiimHAL ETL STGGL FSDGGHTFLQNFKGDF V
DPCLGDLVSI LKLPQALKGLLAFLVKPLLPRL SAFL SNVKSRSAGKLVEL QHEI
EVY

Sequence Identification Numbers
[0009] SEQ ID NO. 1: Homo sapiens FAAH amino acid sequence
MVQYELWAALPGASGVALACCFVAAAVALRWSGRRTARGAVVRARQRQRAGLEN
MDRAAQRFRLQNPDLDSEALLALPLPQLVQKLHSRELAPEAVLFTYVGKAWEVNKG
TNCVTSYLADCETQLSQAPRQGLLYGVPVSLKECFTYKGQDSTLGLSLNEGVPAECD
SVVVHVLKLQGAVPFVHTNVPQSMFSYDCSNPLFGQTVNPWKSSKSPGGSSGGEGA
LIGSGGSPLGLGTDIGGSIRFPSSFCGICGLKPTGNRLSKSGLKGCVYGQEAVRLSVGP
MARDVESLALCLRALLCEDMFRLDPTVPPLPFREEVYTSSQPLRVGYYETDNYTMPS
PAMRRAVLETKQSLEAAGHTLVPFLPSNIPHALETLSTGGLFSDGGHTFLQNFKGDFV
DPCLGDLVSILKLPQWLKGLLAFLVKPLLPRLSAFLSNMKSRSAGKLWELQHEIEVY
RKTVIAQWRALDLDVVLTPMLAPALDLNAPGRATGAVSYTMLYNCLDFPAGVVPV
TTVTAEDEAQMEHYRGYFGDIWDKMLQKGMKKSVGLPVAVQCVALPWQEELCLR
FMREVERLMTPEKQSS
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RKTVI AQARAL DL DVWWLTPM_APAL DL NAPGRATGAVSYTM. YNCL DFPAGVVP
Vv

wa s AEBRAQVEHYRGYFCGDI WDKM- QKGVKKSVGL PVAVQCVALIRWIESL0CT/021626
FVMREVERLMIPEKQSS Page 2 of 255 WD 2008/ 063300

PCT/ US200.7/ 021626 .. Det.ai | ed crj.ption_of rtain
En‘oodiffg‘?fi“éioé?scf W&“Pﬁ&%ﬁ%%ﬁ’@‘ﬁ&%“f&%ﬁﬁ%t‘%n of
. DERERptin 4 r)szm bPike InDEl: The present
! Ge?gflagnti on tig bfggbe ona%hfé di scovery that inhibitors of
[0010FAAH wHhe presesnagintiomis hasedon thealiscewiry tlzt indiibitdyo pORAAH which
he oup, such .as,, for,ex | e, a,boraqnic acid, . .
contaf i drl SHE e B hacSh bFR B0 Borichi . 48 Syt boronic acid
boronfly 3tk bodinte aVidIB} Horfié k& RAY BERPI &%%Q{]% EAHVE antargonists of FAAH
function. [0011] Thus, in one aspect, the presernt
functipmyent i on provi des conpounds of formula (1): (Rl)n

| BLI X=RN 72 (1 and pharmaceutical |y accept.abl e
[0011}7‘ or ns g'ﬁlésr, dypoe a%cér%)[: pres I?t)emfftlpg pr eéﬁa%ggmp o_f%g{mula D:
an optionally substituted C1-6(@I I phatic, Cl-6
het eroal i phati c,,C6~12 aryl, & 12 heteroaryl group
orma 5- to 8-nenbered

(ii) Z1 and Z2 tZ en toget
ring having at le o diregil y attached to
B, wherein the rifg i s cong ed of carbon atons and

optionally one 2Z¥ nore additional heteroatons

i ndependent |y sel ect ed fromatQhe group consisting of N,
S, and 0: or (iii) z1is BR and z2 and Ring A taken
t Rehal Q%R | f ituted 5- to

7% ergél rli%g{jacg é[?lg?zé%rﬁé érflpﬁltg is conprised of
cwhbmem:at ons and optionally one or nore additional

het erpat o i ndepgndent|y sel ected fromthe group . .
cgﬁsilst‘? nddrag 4s, lsaﬁén%; a‘bélﬂ‘tlol?éﬂlys sHhHegd Cos aliphatic, Cig
' bst d > | phatic, Cl-6
heteroﬁlé%ﬁa‘ﬁ@,aéi_}é aPHDSH c&%%l_%%%l%r@ﬂo

eroal | phati c, r C6-12 heteroaryl
g(it)ubl; and Z° taken together form a 5— to 8-membered ring having at least one O

atom directly attached to B, wherein the ring is comprised of carbon atoms and optionally one
or more additional heteroatoms independently selected from the group consisting of N, S, and
O; or

(iii) Z' is —OR, and Z? and Ring A taken together form an optionally substituted 5— to
7-membered ring, wherein the ring is comprised of carbon atoms and optionally one or more
additional heteroatoms independently selected from the group consisting of N, S, and O;

eaéh R is hydrogen or an optionally substitﬁted Ci-6 aliphatic, C; hetéroaliphatic,
Ce-12 aryl, or Cq_;2 heteroaryl group;

L' is a covalent bond, or an optionally substituted straight or branched C,¢ alkylene
or Cy¢ alkenylene moiety;

Ring A is an optionally substituted saturated, partially unsaturated or aromatic Cs_g
monocyclic, Cs_19 bicyclic or Cig_i¢ tricyclic ring system optionally containing one or more
heteroatoms independently selected from the group consisting of N, S and O;

X is a covalent bond or a bivalent C;_¢ hydrocarbon chain, wherein one, two or three
methylene units of X are optionally and independently replaced with one or more —O—, —
N=N-, -NR-, (C=NR)-, —S—, -C(=0)-, —S(=0)—, —S(=0),— or an optionally substituted

phenylene moiety;
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L' is a covalent bond, or an optionally substituted

strai ght or branched Cl. al kylene or C2-6 al kenyl ene
wWOorRi0sg330Ri ng A is an optionally substituted seET/DS100T021626

partially unsaturated or aromati c Cs-8 nonocyclic,

ofioRaly JirBErn G R e fiiro RiBETSTP. or an optionally
S“bsmlﬂaf@%‘glﬁiﬁaw Gel Wérﬁ@llﬂﬂaﬁéf‘ dcbs aByfl BT LQ Hétbﬁﬁ?fl %rafp,

yg : is a coval ent bi val ent

rl@eabwng@n@amew?emcmnecm NOnr-NGI-GO:R, ~SOR, -C(O)R, -

comTEERINTRS, 213, S, o Sy RAONR oty AL GAISRE L

-(CNR)-, -S-, -C(=0)-, -9(= O()Qe -S(=0 2- or an
optional | y substltut ed phen ene noi ety; Page 3 of
255 WD 2008/ 063300 P?é/ US2007/ 821626 each R is

hydrogen, -C(OR, a s : no protecting group,
or an optionally subS|tutdC _6 aliphatic, Cl-6
het eroal i phatic, C6-12 aryl, or C6_12 heteroaryl

whereﬂN[Og,H%\l%@?fé Egbﬂﬂlg@B&&%%sgﬂﬁgﬁc%gﬁfaW&Wﬁd) cg,’\émmatic Cs.g

monoeyCHE, CNg, bibiaiic @rCro Wicyelic dng cystgm RiptignaBlyl‘lamitalnlgmg e or more
f la: (RI), Ri B tlon

hetercg{Ras P RREEdeU SEIoSieH o e o SPro o s SanoP:

aEéE?iHB@rr%eSof ﬁmnecaﬁ% e%derﬁgr_%gldggﬁu) C_@F Clé%vl@Noz, _NC,

tricyclic ring sysit’em ntarn

-SO,RBiSOR, hél(@r)lb,a%@@ﬁ( |—|ﬁ(aoN(Ri’ej;t—IQH(s eJr}éjgt—NQin FN(‘R’I);h e—B(OHz) or an
sisting .of. NN S and 0; each occurrence of
09“0‘}%@ &??& %41 ehflRhatiG griPen. - OR -CF3, -ON, NC2, NC

m%aﬁs(tw oo Kﬁ% @%‘mﬁﬁg ha1§%9% oN(%af Iy %JEB?‘? %‘Mfze NC, -SO:R,

—SORCCEORR, |-|£ﬂfﬁjR G-UOINR ) gad\h, I—N§R,anN€R ()zf aR2opti®nally substituted C;_g
[ nde% endent |y, hal .ogen, -OR NC2, NC,
aliphatigep Re-12 gk #EoUD;@ne) R, - CO2R, C( 0) N(R ) 2, N3, -N2R

N@ﬁh)lgsta&@ o?PRLh ARl %dgﬁ&ﬂthggﬁ%tgefg v angqgtlbcmgﬁxslve

-12 "aryl ‘group; tanc

[0012] n d epehdestthip, embodlﬁieﬁgﬁ rthéd girgean ifveintiod Gprovided WS ic¥@pound of
t he present |nvent|on

Lﬂ(}) ﬁ%]n certain nbodl nments,
formuls byherew sgidcompound extludes spygpmpoungaflable
[0013F°”p°uﬂ{jce‘f'f§ﬁ{ éfgg(ﬁhﬁ?%ts C@ﬁg}g&{r}@l is Vé]co-(@fyn??gnd éﬂ?ifli’als ydr({gen the

0013] I n certain enbodi nen erel cova
preserit anetnaordpidtides chmpownge of fdrimala (IT):

(R")q

ey
and pharmaceutically acceptable forms thereof; wherein Z', 72, L', Ring A, R! and n are as
defined above and herein.
[0014] In certain embodiments, the present invention provides a compound of
formula IT wherein said compound excludes any compound of Table 1, infra.
[0015] Further, in other embodiments, wherein R* is Ring B, the present invention

provides compounds of formula (III):
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present invention provides conmpounds of formula (11):
(RI). Z\B-L' 42 zZZ (1l) and pharmaceutically
waewspss e forns thereof; wherein Z1, Z2, L', PEI/OR0AT/021626
R and n are as defined above and herein. [0014] In
certai n enbodi ments, the pr nt inventign provides a

conpound of fornula Il wheyeim said c ound excl udes
any conmpound<«f Table 1, Trnikra. [0Q urther, in

ot her enbodi mely_s, , pherfei [ [ t he present

i nvention proylde comdééo f (111): Page 4
of 255 WO ZOQﬁyOGSSOO P 2007/ 02 (R)n (R2)m

Z1 B-L' --( AXB ZZ (1l1l1) and pharmaceutically
acceptable forms thereof; ghgrein 2, z2, L', X, Rng

A Rng B R R2, n and m are as dpflneg above and |
and ph@n@pwtwfﬂdwampuahlecf@nnaithq:rmfbwhemzs Z*t ha XrRizgm, Ring B, R,

|on r0|desa ound of formula Il wherein

saﬁggﬁ @ﬂﬁy g§m§ conpound of Table 1, infra.
[0016I 0017111FQ:Ert§il§aBiﬁb§‘dnﬂeﬁtsC qhd %r&eﬁﬁb@s@nﬂ@ﬂtﬁovﬂeﬁ a compound of

resent invention prOV|des conpounds of the fornul a

formui)alljl whyreir{ faid comprund|exclBdgd gnyxompound of Table 1, infra.
[0017] For example, in certain embodiments, the present invention provides

compounds of the formula (I1I-a):

(RY),
2 |
\, X
/
z/, \\ 7 x
(I1-a)

and pharmaceutically acceptable forms thereof; wherein Z', Z%, L', X, and R* are as
defined above and herein; and n is an integer between 0 to 4, inclusive.
[0018] In certain embodiments, the present invention provides a compound of
formula III-a wherein said compound excludes any compound of Table 1, infra.

[0019] In certain embodiments, the present invention provides compounds of the
formula (I11-b):

(R"), . (R3§
X Y A
21\B X F
)
(I11-b)

and pharmaceutically acceptable forms thereof; wherein Z', Z2, L', X, R and R? are
as defined above and herein; n is an integer between 0 to 4, inclusive; and m is an integer
between 0 to 5, inclusive.
[0020] In certain embodiments, the present invention provides a compound of

formula ITI-b wherein said compound excludes any compound of Table 1, infra.
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RA (Ill-a) and pharmaceutically acceptable forns

t hereof; wherein Z', Z2, L', X, and RA are as defined
w@bwsmeeand herein; and n is an integer betweenPOI/US2047/021626

inclusive. [00181 In certain enbodi nents, the present

i nvent.i on vides a conpound of fornula I11-a
2. Coppoppdy,and, pgp ®Y¥ESund excl udes any conpound of Tabl e

[00211, | nf DRfinitRAd i sﬁéélﬁceflﬁl@ﬂléha@ g&?h %@Eﬁemfc@leteﬁﬁée%%rﬂescnbed in
I nvention provides conpounds of formula (I

more @myl belowr2 For prposes ofzhisAnverition; the chemdkcal elements are 1dent1ﬁed in

T S CR
and PHyshés GB‘h'EH SiSitle ReVE S %)ekﬁ'lc‘]funbﬁ’&ia}'gfdﬁgs afd] er{@rdlgl @fined as

i nt eger between 0 to 5, i nclusive In"cert
descrlbﬁ?dotimmmt/’sldlttdmellmgsenai prinaiples |oﬁ nrganmvch&rmsta', ae metitascspecific
ound cludes an

ﬁlnctlgrbarl[praaﬁguso]anc!régchvgy, 5t &eécn r&{nio SIS, Thontas Sorrell,
Umve?s@%sﬁggﬁcg QQOO?(GT KHR20(37/1989.688ith ?and GAERAUNER A Ddvanced IOrganzc

intions: [0021] Définitions of specific functiona
Chemgrrmu@s Edittbng hehmi Baleyt&eSoss,dne., I}kS\CYDﬂe @00ty Larocke Comprehensive

Orsa g i SRt RIBS S A S Y50 bl some Mocern
Methddﬁeofwgb%w“ynﬁ@@k e3 0 4tdm, Eaﬁi}gﬁgé Un%%]fSﬁEPdéEQI ambridge, 1987;

Handbook of “Chem’stry and
the enum/cmntenemf esglecf Which faireniatorpomteddrecaip by aeferegemer al | y

efined as. describhed therein. Additjonally, general
wmﬁn nci &@@%?Ofﬁ?@l&ﬁ? &fe ﬁ’@nprseﬁw Inyentige) Fafh§°§‘f5’é‘é? fqng or more

asymrhétie (cbReR! afPitRb ic8S eXRfin’ Gfolik Y ric3bfind & rét Gisbllers and/or
O r

gani ¢ Chem stry, Thomas Sorre Uni vé Cl ence
diasteBouniers, Bawgsmventoe cbﬁ@a@und%rarﬂtphanﬂadtihnm cbmpcshtlms thereof may be

i e O £ B S o S S £ b 2 & i e

form & &ﬁﬁdt&e%&‘@ﬁ?goﬁoﬁﬁﬁ %%ertyg'énﬁ}bmméﬁée e cdifound6Pthe invention
York, 1989; Carruthers, Sonme Mdern

are enantlopure compounds In certain other embodiments, mixtures of stereoisomers or
diastereomers are provided.

[0023] Furthermore, certain compounds, as described herein may have one or more
double bonds that can exist as either the Z or E isomer, unless otherwise indicated. The
invention additionally encompasses the compounds as individual isomers substantially free of
other isomers and alternatively, as mixtures of various isomers, e.g., racemic mixtures of
stereoisomers. In addition to the above¥mehtioned‘ compounds per se, this invention also
encompasses pharmaceutically acceptable derivatives of these compounds and compositions
comprising one or more compounds. 4

[0024] Where a particular enantiomer is preferred, it may, in some embodiments be
provided substantially free of the corresponding enantiomer, and may also be referred to as
“optically enriched.” “Optically—enriched,” as used herein, means that the compound is
made up of a significantly greater proportion of one enantiomer. In certain embodiments the
compound is made up of at least about 90% by weight of a preferred enantiomer. In other
embodiments the compound is made up of at least about 95%, 98%, or 99% by weight of a

preferred enantiomer. Preferred enantiomers may be isolated from racemic mixtures by any
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Met hods of Organic Synthesis, 3rd Edition, Canbridge
University Press, Canbridge, 1987; the entire
w@eovseea3so of each of which are incorporated heP€i/nS197/021626
reference. [0022] Certain conmpounds of the present
n on.c 0 one Q . ASYAPEL . o
methdd KFBRE " o - beg QR S I U "HuiRE Bl hiEL prssiuge tauid
chron@atapraphst @IPEQ) spidehe f@alion andlcastalliA66® b chifd) Wslts or prepared by
i nventive conpounds and pharmaceutical conpositions
asymmefsic cpmthesss. beSeej fore example.ndasuesn ef il Angutiomers, Racemates and
1Nt i r [ r or RBLLT G 1:SONEY , - OF )
Resol GRS AR ST £ AT B S SR, 1B 332725
(19775, dlieRi ML eSYORALABNL By of O@rbeR ToRpotRdsMdIciewl-AMEINY 01962); Wilen,
are enantiopure conpounds. In certain other ) .
S.H. Eatdesde/nBesobingriigenis esd §iptisele Ressiudtoms s 268 (E.L. Eliel, Ed., Univ. of

{ astereo S are Lded. [0023] Furthernore,
NOtre@%ﬁeaﬁrﬁsscgﬁg&ﬁ se,’ﬂggg scri bed herein may have one or

[0025)Dr e dgukéEhdieinds dirdetbohan o€*dovhleAShodld? ReErsktH8 shghbdad.
unl ess otherwi se indicated. The invention

[0026|1338inﬂ dnatsed herrimnibs Sems “bﬁ@fni,fomjﬁ’fj mefersa® nydeheneigall compound
I t .al ther | Soners..an . .
comphSRES] <505, LS, | ALBGERE! acfl DEhebFRTTON oy olicomeric

anhydride£by deliiidxdtioh®F tf borshie eidi risieB! (See, ot exdfhipld, Shyde? ef BE J. Am.
e- ment i oned conpounds per se, this invention al so

b
ChemenSeont 258k 80pRaH ac Shus, cailess otbemteanprarens Funontstothe term

orol S5 SOEMANN A RRRSS e RO AU e

includisg, pb&f @bt dinitdd t6BMimérs, I6MRrsedHad itdtRiiess, Dend RhRireE Ahereof.
substantially free of the correspondi ng enantioner,

Furthegmgrerethe deran “‘beropist esterd defess & any spemisal icomppwride berdptising a —

\ i cal ly- | ched..” as.,used herei neans_that, the . .
B(OR bR e il 85T aftd: KRG A T oG mealis comfrising a -
B(R)QH @isdéty] OeQém® orRii@ Bétérd Fefers to/hn§hbmidal saﬂag&hﬂ% rising a —

( )the' _cgn'pound is made up of at Iegst about 90% by iprising
BR)QRmgmtyof a preferred enantiomer. In other

nbodi ] i S, mad f ast, _aboyt
00276509 TRy OB S0 ROl PR dSeRodl sk EAEH R e cd rom
fluorin® @luefo, eH), RhRFink (¢HEsrd, AN, Biemireqbaings] —BrR Bhd RFHAE (fodo, —I).

m Xt ures % any Page 6 of 255 WO 2008/063300 )
[0028bcT/ usEbo 7eon 1 6alwhangst o d“dipharc t goupiases sised | kateinn denotes a

rt .. dngl udj hj high pressure li qui .
ol ity Pl Rl BBl Bt o cyei
(includihy Sused| baddihgrandfspirbifuséd pelyéylioy amd gagtRLkoMpletely saturated or’

asypmetric syntheses. See, for exanple, Jacques, et )
may cgptain AT mefisainits oRMBEARAkAN, Byt Whirbys not aremati¢.wWiinksgs otherwise

speci g; ?rﬁgﬁlggf %ﬁg&%é QL% i@%&? ;&go;t:r}sly\.g{n %}Ee ?r:nglodim%glts?allliphatic groups
contaifptled eadbs aiodis; Yndfn et othen efabodieientssaliphiid @onpd ddntailNY-3 carbon

- Wlen, . .. .
atoms. Suieable aliphatic groups include, but are not limited to, linear or branched, alkyl,

alkenyl, and alkynyl groups, and hybrids thereof such as (cycloalkyl)alkyl,
(cycloalkenyl)alkyl or (cycloalkyl)alkenyl.

[0029] The term "unsaturated”, as used herein, means that a moiety has one or more
double or triple bonds.

[0030] The terms “cycloaliphatic”, “carbocycle”, or “carbocyclic”, used alone or as

part of a larger moiety, refer to a saturated or partially unsaturated cyclic aliphatic
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S.H Tables of Resolving Agents and Opti cal

Resolutions p. 268 (E.L. Eliel, Ed., Univ. of Notre
W(Dame/oﬁarse(ss, Not re Dane, IN 1972). [0025] As ur€mUS2007/021626

herein a "direct bond" or "coval ent bond" refers to a

morcBU 85, B0 S A5 RS B SR B8 e
wherenBﬁg'al?plﬁﬁb efnyg- sydeitl Q%ﬁfb‘nﬁll)a%&uﬁﬁéﬂ’ﬁy Hgﬁné'deeﬁﬁ)'vk Yand described

formoligoneric” anhydri des by dehydrati on of
hereirhor &Mcb)agphajlcmgreugs (isdede, fmtheutadph@txoﬁny@etopeﬂpy&l .cyclobutyl,
Thus, .unl

J. . Am Soc
cyclopgntyl, ey OB%}B%HYE )?“l}%lff‘&]o nt ‘é’)‘? Wt eWﬁ]OheBG’io nf¥cloheptenyl,
cyclo@@y1dcydlSoctel, 8'0&0]&)8&5&1?@2 anoso%fkcéiﬂwﬁeﬁtﬁ Gfic k39618511&1 has 3-6

aci ds, ol igoneric anh i ncl udi ng, but
carbons. nfheetgrms “cyhlmilpbatlct” i“ranbegyclaidorn &tarbooyclic” almi mclude aliphatic

ings B RS0 5hE S S, b S R M Ghyronaphio

or tetr%ﬁ?%x?a yEiwherd {2 rhdiEdlor PQirn't Bf ﬁta@ﬁlhgnt 15 &4 ﬂ{esalfpﬁqlﬁtgﬁfng.

chem caI rrpound conprising a -
[0031} er m " Bbe iteric “@dkylgt 4s uﬁidlesem,oreﬁmr ta): ls&tmateﬂ strmlghtaumdbranched—

i S B e b s kSR G
carboxfl ERMs By I‘éﬁ{o'vgleof(e{ élH@E ‘Bgcrllrgﬁl oat:E)Er{é °f(1: %glg(&%cgaﬁtﬂelrt%%%flkyl group

brom ne (brono, -
employhé in ehe‘rm'vahiuqnh atntaihs dr-5 "catiophatoins. gnmmp’ﬂher ambodmeknt, the alkyl

eroun EPEIpih EETIAPG 11 carbom, fippan By olba RERBAMEH. Syrctke group

contaib rlCJ3 udirhish hieaRd. 1 rykefj Qh&ﬁer @ﬂgocﬁﬂieﬁ@ s rgrougacontams 1-2
pol ycyclic) and may "be conpletely saturated o y

carbowso niteamplemed dkylmadieals midledeo butars aibt hamned) 109, rbﬂ:thylwbﬁhgh n—propyl,

not, aronnati.c. .Unl e t herw se ecifi
ISOPmQM phatdtds g3t Le o¥ifa St?‘ﬁ;')li %cc%ein%n ?—dﬁgty? tertmtyl. n—pentyl
tRciRkPhatkd
i A e R L
[0032Lont ai ithd te3mc’ aulltmyﬂ ” as used hefsin, tdehbdtes amqnosailent gompjn&wed from
ar or branched

a strag?xﬁygg %faélpﬁ%—%am h%iqr(ng{q%ty &@wlglsart] easty ORg (52f —carbon double

|
bond F())lg %ﬁggﬂoﬁgﬁdf aas“in%le Y&H l(a%%{c:)l}rgaw&vlrt)alan ?(rrel‘tr)]oqlmefts,o hS alkﬁ;]lgl group

employed¢ m fh@namnmpatcedtams%mdlbnMOms nIn certais etribadma:nts the alkenyl

group%% hasthg)r}lgy%lgﬂognpq%g{quts &‘bg E%IB %%Fslee 1? g&%g € bc())cc)hments the
e SRR n SRy 1 i 3508 e,
the alkgmyli group igpiployed condgios 2-3f caben \WOMAO08AKE8E0groups include, for
exampl?ec-lé/th%‘g'g %Z({p(e)r%};l(sgutenyl 1—methyl—2—buten—1—yl and the like.

[0033] The term “alkynyl,” as used herein, refers to a monovalent group derived from
a straight— or branched—chain aliphatic moiety having at least one carbon—carbon triple bond
by the removal of a single hydrogen atom. In certain embodiments, the alkynyl group
employed in the invention contains 2—6 carbon atoms. In certain embodiments, the alkynyl
group employed in the invention contains 2-5 carbon atoms. In some embodiments, the
alkynyl group employed in the invention contains 2—4 carbon atoms. In another embodiment,
the alkynyl group employed contains 2-3 carbon atoms. Representative alkynyl groups

include, but are not limited to, ethynyl, 2—propynyl (propargyl), 1-propynyl, and the like.
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nmonocyclic or bicyclic ring systens, as descri bed

herein, having from3 to 10 nenbers, wherein the
W@Pbdophed3d@ ring systemis optionally substitutRcI/aS2007/021626

defi ned above and described her ei n. Cycloaliphatic

| ud | t at »
Y i L JLEUS S TN R
“aralkb¥ !, QR exSTOAyalkG Y hFhR RI) Yﬁono@ﬁ’&ic%ﬁ%@ﬁy b ringCySteRR HaVing a total

cyclooctenyl and cycl ooctadienyl. In sone
of ﬁV@ ﬁib bl Fing muembers; GVI‘QV@II @aldaytl OmasngSm&he (swttm ns arofitagic and wherein
| oa

"car bocycl e’ r boc
cach i the 4G SR 4 o VR SPEIETERS. O G Grgn ey e used
1nterclﬁﬁ?1rg€alﬁff R the t&m ARPEHTat Fnccefthﬁ‘lge?mb&dﬁﬁ@nt@%f the present invention,
decahydronapht hyl ~ or tetrahydronaphthyl, where the
aryl’rrgérc ol armromatmnng;fsymm adtichemcludss, dut nbﬁelnaimqotmaphmyl biphenyl,

oS50 TS Y b R AR S i et
withinf tﬂ@ k€D D URY teME darifl"’ozﬁ‘ iy u%ladl R&RIN & IBbEH ¥h &Hﬁh%h @fd?ﬂatlc ring is

bet ween one and six carbon atoms by renpval
fused $p myieeoh yre gen—aromatic Irmg,o mhea:bomﬂanghtmthalhnadﬁl, kopphthimidyl,

tlon contains 1-5 carbon
phenag%‘#ﬁyl P%&%ﬁ(ﬁ@apgﬁ%g lket he al kyl group
[0035]3rrpl OY e GoHRHsA Merdard C AP ORet&bAT®; uldd slohé |or?a%h[%{rt of a larger

mbodi nents, the alkyl group contains 1-3 ca
mowtmmgrs“hemoqrelkyﬁ’n ot ﬁmterem‘akkdxyﬁ:; mefer tot greupd kamingy$ ¢ pO ring atoms,

nt_ai_ns carb | es of_ al kyl radi.cals
preferﬁlﬂxﬁuéeor E}Pg gfoans, avipg Erx A rilg ﬁlsetﬁgnys shage\jn a cyclic array; and
havin 19 raﬂmdon to'cﬁ%‘hoa%f %6 %tnlélt \%%epéfgytl)m S ﬁe %y‘lheteroatom
B Aty
, 1SO-pen y I
refers mempm‘geyj oxygeh emyiulfus eﬁldhﬁk{bﬂﬂes ﬁhyheﬂﬂwed fﬂn@@f yiltrogen or sulfur,
n-decyl, n-undecyl, .dodecyl, and the |ike. 100321 The
and a‘%Yeﬁl%t@’rBHZR%ﬁ‘VW of %éa%% atirogen. éiﬁeroa@/h STuPs anglides vathent limitation,

s HRAREEIAE, 55, SR, BT BSNIE BT, s

oxadlaholyﬂ),l thiazblgh dsdnlyaaidiﬁl treadivalyl ppyridys, pyveidazihyig b?@ﬁﬁdlﬁj&loﬁyrazmyl
I.n certain enbodjnents, the al kenyl group ed
indoligify, PRYH PEMEHE rA Rt daY b dhe ¢85 heteﬁoaéx;l (o heteroar—,

as use@HePGh "REY &Cl&d@%};@l&}%qu\l’hlc Per&m?ﬂngﬁfce ging Rs W€d to one or more
i nvention cont ai Car at ons
~ aryl, cyoloaliphaens ar, hetdracychil kipy) wbdfre uke exdigabyepoinnof fttachment is on the

ins 2-4 carbon I n. anot her

heteropiQaEEAE, NeTETATR < REAPIEY dOf eReglal SadRivls benzothienyl,

b n at nys ps Hﬁ or

enZOﬁﬁ%@ﬁyl . b%?%"pf%%‘yle llnd b'e wd[wlzyfl butb en- H%/qlﬁ cﬁnn(ﬂyl

1soqu1mbigl Ic1rinehni10ﬂﬁﬁdlaﬁh3d quanmohaykylnmbxéhm Abt-gdinotizal) carbazolyl,
fers to a nonova enthgéoup derived from a straight-

acnd“B’ br aPkeRadnEhai n PRERPREZINY, o é’f‘?ncﬁ‘&%‘inbi’g at tﬁé"é@@“’&ﬁ@(’lmb’l
r gl

oA AS 1 BB G Ay e

be mogo-ewp biayaiit. o%d temm {‘heeroany&hiniap rbecm;edi amtals:ha’m@ablgr\bldn the terms

y ,J[l certaln err‘godl nts, the al kynyl . group . )

hetergary| B PHEORE BFVEN: TTomeRsTamAc 2289 Bhpbish tarbigelude rings
that a&"bpﬁ@ﬁﬁlyem%%’t'uf%nﬁe tdr®heteroaralkyl” refers to an alkyl group substituted
by a heteroaryl, wherein the alkyl and heteroaryl portions independently are optionally

-

substituted.
[0036] As used herein, the terms ‘“heterocycle”, “heterocyclyl”, “heterocyclic

radical”, and “heterocyclic ring” are used interchangeably and refer to a stable 5— to 7—
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al kynyl group enployed in the invention contains 2-4

carbon atons. In another enbodi nent, the al kynyl
w@e@ap6Bnpl oyed contains 2-3 carbon atons. PCT/US2007/021626

Representative al kynyl groups include, but are not

d h L), . ..
o) S BB S SBEEN oo o
saturatdTérUpHATY Qddddibted] BRBAhviABeid 8ddRioky |carbHﬁ &fforld, 0 or more,

or as part of a larger noiety as in "aral kyl"
preferably ing dx §our, lteroatomis oasydefingd aboveeiNdhes used mnfec:gmleut@ a ring atom

of = {203 Fst oo, Mggaehc gt % Stuhl Fing®h g A cxdinple, in

satura&)ﬂséreﬂﬂdlzﬁlyaﬁrﬁﬁﬁiétgd ARE MBE D heR@&dlothb RledtBd Hdeh oxygen, sulfur
system contains three to séven ring nembers. The t

or mtroamylthe mirpgeremay &d N (astie 8 dhdiydubli-pyrélyhhisH @s im pyrrolldmyl)

cert enbodi ments of the present
°rN$zVéHN‘8ﬁ&tlmtﬁ$9Y”°1fdg? g}s to an aromatic ring system
[0037]/\ln| Ch Anﬁét%@y%hctﬂ—ﬂg aftbel dttré'bﬁe%Ctotlﬁ peﬂﬂﬁﬂ)@&ouﬂt%? Wéteroatom or
anthracyl” and the |ike, which may bear one

carborm |atomm rt%at srméttsun wemlzie sphefure arsl anjedf thei tild atontsecasclypeptionally

substlﬁﬂe({,ﬁ:rﬁ Lfﬁ og Flb%asta U&‘a%ﬁi ﬂrgpz?rgalllls ed Iﬁ.\er?tscli ghtgroayglﬁgqaalcgls include,

withofON1isHiQ@HIBA, | CtefraR@dfrofubdis a&trb]i‘ﬂﬁ@ﬂ’ﬁenypht Mdli‘@ﬁrﬂ&'l ﬁyrrohdonyl
napht hi m dyl, phenantriidinyl’, or t et r aiydr onaph

piperidimgl, t pyerglinkle . te[r@o@s]qunhﬂ;my]e rtmahyldmlmq(uawjahyl ededahydroqumohnyl

oxazohg Fy p?}rée}%ﬁny  h gzl?'rg’ ?a‘?%fﬁaﬂ ’g:&laﬁ@f@ ’oa(f’%F%%J* thiazepinyl,

morpﬁoeilgr ah®qEin B REny1 AV hd @rms ¢1tekOc cmg“@tea@clymr‘%ef&?l:m ring”,
5 or 9 ring atons; having

“heteretysticr cgn@upéha‘r‘lmﬂerpwcaccymmg”aramiy “hatecbcyblii ragjcal are used
to carbnato from ope

imercfiseggtl P, 57 0P dFiaR oupO i Bieh A stesprely ring is fused to one
or moPé Efy@g%ro%}’%"bycl%ﬁhﬁﬁlnﬁ Ungs aﬂféh'ﬁ‘ih&tﬂg?l - iRINEY, €Rmanyl,

formof nitfogen or sulfur, ~ and any quafernized Torm
phenanﬁlndutyhmrdetmahydng;emolmeh avhoer the rgdioalper paint mﬁjzetachment is on the

o0 RGeSt R e gl o, T em

“heter@%ﬁlﬁhﬂ(&b” I‘Ci%‘?é(ﬁ)zﬁ{ Yyl 2@ ?Qh@sﬁ@dté’d by aMHe@#0¢pelyl, wherein the alkyl
i sothi azol yl, thiadiazoly pyridyl | pyrlda2|nyl

and hgterotyelylineytions pweazmdwtly arej aptiohilky Wlsmumdr i nyl
ou3s 2B 1 Lo RSyl B e LR S ey

include# atMeagthon dtﬁﬂ)er SR bbikd. 'THRGeint “Faiﬁsniy LAs#AR8tear lmrt&lded to
aryl, cycloaliphatic, or heterocyc rings, where the

encompass Hngs l@ﬂmqgomnttlpaﬁ sites 104 IRt WALioT; tmt] ig pes intended to include aryl or
rorratlc ri Nonl i m ting exanples include
heterogﬁriigr] 34 ag& ﬁedrbfié}?“ dbenzot hi enyl , benzof uranyl,
[0039El benZTflelfeﬂﬁWalkylcﬁh@’a?&e% lt a*bWMéxﬁ’”aﬂ@F Blo¥ip. An “alkylene chain” is a
enzt hi azolyl, quinolyl, isoquinolyl, cinnolinyl,

polymgthiyleae &7oupy i.e- q{f;Hﬁ,—mwhequ ngi§iarmesiive nyt]eger preferably from 1 to 6,
rom SRR ! g 8030LY om 5151 RSP hin i
polymethylene group in which one or more methylene hydrogen atoms are replaced with a
substituent. Suitable substituents include those described below for a substituted aliphatic
group. -

[0040] The term “alkenylene” refers to a bivalent alkenyl group. A subetimted

alkenylene chain is a polymethylene group containing at least one double bond in which one
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t et rahydr oi soqui nol i nyl, and

pyrido[ 2, 3-b] -1, 4- oxazi n- 3(4H)-one. A heteroaryl group
wOorages/0830mono- or bicyclic. The term "heteroarWT/Umy7/021626

be used |nterchangeably mnth the ternms "heteroaryl

or i fropey R ARY HrbeF B = SiestEnE SR Rubuents hefide those
descnﬁé@ﬁélb‘ivlibleﬂsub-EﬁﬁltédQﬂifShathﬁ upar al kyl " refers to an
oup substituted y a heteroaryl, wherein the

[0041h| kyI g\rsddqsem@dob‘irym p@mpmﬁb dhthepametivn magrentain “optionally

suvsiU-2RBls, SHlat! e Sl ied™ Sl S Sy e rem
“optioh@lly Cé not, ABkhs thALORE QF Yifdré Rydropéhs FftRe él’e°s ated mmeg are replaced
|nterchangeably and refer to a stable o

with ppuiteble whstinesi. 0EB3E6e Oﬂ@TWLSSZGQthGQ,lmGOptrma%Je mbsntuted” group

may 5P B eR Ty AL AR BBl esisiodaf if gfoup. Gnd when more
than dHBSREHi0ALR Any %‘i‘@nhs@fﬁ'cﬁlge nah B%déi{fbgﬁtﬁfédtﬁtlg #RO ﬁlaﬁtd?féf%ubstltuent

one or nore, preferably ohe to four, heteroatons,
select@tiefrpmeaj spistied. grwm rthe)subdtifuant may be nrthertthe samé ng dlffeuxmt at every
the term."nitro i ncl udes

posm%rb b@{)lpﬁ é %(i’ tspgﬁgﬁent%gnv;%org)g t?lg 1ny<ﬁmgn agedp@?eégtgw those that
result Gh tl?eafdrhﬁh&?{ of @éﬁfeuéra&ﬁﬁuédl eQﬁB’l‘e% oﬁn@set EBQ B "Sstable”, as

sel ected from oxygen, or nit
used hcnemgefq:rm doenpiuidss tham 28¢ Inodi Sujoslanﬂeﬂl*yl— pmreabl\yhén snliltjlected to

T
recovety ] }ﬁﬁfﬂéﬂtlérp ah& SsdRPIAOSr AbRWT 1Al plﬁ’PUseE‘ Afsefosd l%?blﬁr

carbon atomthat results in a st e structure and any
[0042bf t heSuitable anonyalean sbbstipents roal |aysutsutmab1¢ wiaelsbn atom of an

h t {
e
f O In
(CH 2)%5? b d%g—{{fﬁﬁ%“ @%J)% y‘q&%ﬂﬁggu ’nyT(% ) Plh Whten may be

substitueddr ahly W@q@ﬂg&.&(ﬂ?ﬂHZ)&_ﬁihr whi¢H mdySestibd@tutddyvith R°; —CH=CHPh,
decahydr oqui nol'i n oxazol i di nyl, piperazinyl,

whichqimggyarbel sublitisuted awth Rii a—zlﬁﬁlz,nerCN,ox—&Fegr(@'lz)MN(R°)z, —(CHa)o-
R eSO RS TS h%ﬁ@ﬁ@@@m 5 ~(CHyo.
NSRS NSRRI i R R B SN on: -

(CH)QET@)R?; e@(s?m SQCH%@e@)cm@u@@H&)&@(O)SWMCHZI)MC(O)OSIR% -
heterocyclyl ring I's fused to one or nor

(CH)he DR y | —@@(Q&GH@?LSMM |&C(SDSi§‘s s@mzt)ﬁss(é(ow ~(CHa)o
[ n enant hridin
CONBER et oA, ~SEEDERE I HalBo OBYR o1 SOBYORIR?; —

CCOGRRETBCHT LT RRIRICNENL] S8 e b
SO e eaIsl SIS, SO SRRSO -
N(R®)S(O),R®; —N(OR°)R° —C(NH)NR°2, —P(O)2R° -P(O)R°; —OP(O)R°2, —OP(O)(OR®)y;
SiR%; —Cy4 straight or branched alkylene)O-N(R°),; or —(Cj4 straight or branched
alkylene)C(O)O-N(R®),, wherein each R° may be substituted as defined below and is
independently hydrogen, C,_ aliphatic, —CH,Ph, —O(CH;)o-iPh, or a 5—6-membered
saturated, partially unsaturated, or aryl ring having 0—4 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or, notwithstanding the definition above, two independent

occurrences of R°, taken together with their intervening atom(s), form a 3—12-membered
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and heterocyclyl portions independently are optionally
substituted. [00381 As used herein, the term
w0 paBo6Bhd y unsaturated” refers to a ring noi epgT/UREDT021626
i ncludes at | east one double or triple bond. The term
is inten

satora i skl SRR . e o By S PEel? ainofiev B heteroatoms

mdepé}ﬁfenﬂﬁ s@ederirbm rhﬁ‘@%éﬁdg gy?e)il or¥ulful’ %lﬁél?ﬁ@i lbe ¥Rb t@@ as defined
as herein defined The tern1 al kyl ene” re

belowt 0 a bival ent al kyl group. An "al kyl ene chain" is a
ereinnis

10043F0c ) T SRR daovil memsawpgtsmno# {or dhing fpmedi b gaking two

indegsht e, RSy B SRRk el s dendenty
halogé) \MQCH qune Ol(hElIQRG) 'TEJ(@HE)@_Q@HWd-(@H%-z@R@”B—@I-E?HCH(OR’)Z,

substituent. Suitable substituen

OhaloR) N o o GBI HOIR D e G haE ()b St SHOYOR®, {CHzjo.

2SR, ELC T, <Py T R ST e R i Ry oo™

-C(O)SRaI Ads, ﬁrd@él{tymlbl’ﬁﬂé}ﬁﬂeamﬁ@ﬁ&af@)@l@ rurnqmv Weefin @8¢h R® is
doubl e bond i n which one 0 of

unsubstitgted 96 3360 memrdebhp (hiilo? issmbstituted m}yewtﬂy dn@gmomm&rgens and

e PSR PSS, SRR B O P S b
satura@ddi phikilg ugsutated] 804Y] rifg Hdeng rOJZleditéi‘Sz{tSﬂn@ qnd’e??ﬁ’d%ﬂﬂ? Selected

of the invention may contain "optionally substituted
from mitypgen, eXygennoryRIEF. Ultatblfedlt’@lﬁm subsfifuerits on e g4tyratddatatiam atom of

o ceded, by the term "optionally" or not, neans that
R%i (%ﬁg %? % hydr ogens of the designated nDiety are

[0044] epI ac §gitabié tdl’\a?en? léhﬁé‘lmeﬁtssbﬁp%t éahﬁt@& cali¥hCstSm dqf %n a%tlonally

ot herwi se i ndi cat ed "opt i onal SUbstitut e
substitwgd” rgaowp mcwcnhﬂafcélowmhgﬁa e =NaYR QaeNNHﬁ(ﬂ)Rf LHWH@(O)OR

g o RO PV o st aperin oot

e
indepMdet BBABreh&AR O S UBBELA l{%}hn}tlﬁﬁn%%%b%q_g Jl%ﬂ}rn?ct r\]Nhlch may be

speci fied group, the substitue
substisade apr defineflebdnw, aar enenysubgtissiedi Hro-—nGonlzrethtsatunastedyf partially
bst | fuents envi.sio d b IS invention are
unsat e b R) ired B8Vith AT petbpp i, ERE e o e trom nitrogen,
oxygeﬁt @F)'sﬁlf&&f Shable adl{fé‘leﬁteﬁl%btli’tlu@n@ QRROMB ASound NS ‘t’l%fngl substltutable
able", as used herein, refers to conpounds t
Carborzﬁr @f nan “sﬂ@bgnaim isubstijuted’t egrewd vihelndesubPECRed 1G>, Whereln each

indep R BLAREphS oF kot (hahd Sm BERRIERL PSR \Hin may be
substiftdd fak Cadfirea, bélBQ' L&eaﬁoﬁnsﬁﬁﬁltﬁ?t%d MOLE imBRQ] RUFPASES partially
di scl osed herein. OO42L Sui t abl e nonoval ent
gt

unsatusatpdt o aphtngohaving Ub$t heteroatoms indeprndentiyoseloftedifrom nitrogen,

oxygen, or sulfur.

[0045] Suitable substituents on the aliphatic group of R” include halogen, —R®,
-(haloR®), —-OH, —OR®, —O(haloR*), -CN, —C(0)OH, —C(O)OR®, -NH,, -NHR®, -NR*,, or
-NO,, wherein each R® is unsubstituted or where preceded by “halo” is substituted only with
one or more halogens, and is independently C;4 aliphatic, -CH,Ph, —O(CH,)_Ph, or a 5—6—
membered saturated, partially unsaturated, or aryl ring having 04 heteroatoms independently

selected from nitrogen, oxygen, or sulfur.
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"optionally substituted" group are independently
hal ogen; -(CH2)0-4R -(CH2)0-40R, -0- (CH2)oC(O OR

WO ¢@BIABINCH( OR) 2, - (CH2) 0-4SR; - (CH2) 0- 4Ph, whdTOS290Y021626
be substituted with R -( CH2)o-40(CH2)alPh whi ch may

[0046?3@???5#&3@ S&E #x{sﬁts%,@: @Ea%lq\%i%i Cr?ggg’i‘%“ tf%ogally substituted”
group- Gr@&t?&eO-RT R*N(R) SRR, -C(0 8@5})}8‘ —C(O)CH,C(O)R!, —

S(O)zR&( F%(@Q I&R&Sﬁ;\f[ﬂ(ﬁ) fﬁ@(&j})ﬁ%ll %N(N 3)2 NN A C&)}Rﬁ wherein each R' is
1ndep%§a‘%}%§?my%%%gﬁ£) Oclm v%fé%)rga % @?s&gﬁe%lz z)s defined below,

unsubb G 0= (0D dR; uns%?(t@t@@ﬂzboméﬁﬁ’ered §§t€1@t§ﬁ I32amall unsaturated, or
T(CH2) 0-48C( O R - (CH2) 0- 4C( O NRDI - ([ S) S) SR
aryl ringbegngR-4 h(:t@m)cnnmd@)mﬂ@lﬂy elecyeni(famy Rjtrogeq @y@¢OpRsulfur, or,

notwqg{@ﬁ;lgg;%hcf @é?&tj(ﬁgb&%f ngpéegg%@?@w%%;l@f taken together with

their -iﬁé@kﬁiﬁ@Z atont fn4 86 QuisubdtiReS( @@B?ember&{ Rhfrfie&Rpartially
NOR R -C(NHNR2; -P(O2R, -P(OR2, -
unsatur@]eq,o)r(m gronospR:blcyc Cting h@pmgﬂb—ﬁthemroajoma am;e@endently selected

f | ene Cg or -(Cl_4 straight or branched

rom’é”ﬁ? ?"eﬂ@}?&(‘& )2, wherein each R may be

[0047Eubst | Suftstle ﬁ&sﬂﬁ%h@%ﬂ tH@bl%aﬁE‘ %rdu% of R %@%an%my halogen, —
ydro en, Cl- allphatlc -

R®, —(baleRnian‘@éi e®R s a0 (hakaRSY, —@é;-t@(@)()ﬁ uﬂé@)@Rét—éﬂb, eNHR‘ -NR*,,

or NEL AR Y8 O] % APISEPRISRAY s bt ony

with dietopinidie halddbmg ahd' R 1ﬂ@éﬂeﬁdéﬂtl c @P&Htﬁatlé \A@Hzpﬁem(@f@)&_mh ora
occurrences of R, taken toge her with

5—6—membared rratwgated.o pﬂ@l)illy f ensatuzated, 1 or reeyih engd haﬁag e044l leteroatoms

d tY\D % 9 63300 PCT/ US2007/ 021626 satur at ed,
in ep%'éﬂl PG SPIOHEAP IVIREER, OXYRe LAl S W no- or bicyclic ring
[0048)aVi ngAQ"‘ﬁuﬂfﬁﬂ@ﬁrﬁﬁlbﬂﬁ%techHQ @Rﬁg@%tusyd R&L@RCLakIf KR Wn i L in the art

nitro oxygen, or" sul fur be substitute
and inpdudgethy Bﬁades Edun qem@lP&qutaigl Grcmmovad?@mzc Syntheszs T. W.

Crecn . 5 SR oot 8 56 o U Pt i i

t ar
1ncorpog’da€$2 ;&ioégég}‘ gb?(lﬁfaj&%nce) eSdlfégg)F’gﬁglgﬁlpﬁ'é’t(%E% %9&1855 include methyl
carbam@tgH ) @¢hplCH( @rbanmnte, - qﬂargpgl}enylmeﬂ(ym NBrbama@H?) (F moc), 92—

sulfo)é&{gply?m(e%)%r%téz C%%gjg bé%gé%) Et%%%%l_ﬁrgama% 2,7-di—t—

butyl-{¢-CHE) O BNRB-20, 10020 teta iy BothidahfRy 3 metl’&((@bﬁ%me (DBD—Tmoc)
-(Cl-4 strai ght or branched al ky Iene
4-methpreyphepacyh c parbamate  (Phenoc), 2,2,2- tnchloroethyl carbamate (Troc) 2—
trimethylsilylethyl carbamate (Teoc), 2—phenylethyl carbamate (hZ), 1—(1-adamantyl)-1—
methylethyl carbamate (Adpoc), 1,1-dimethyl-2-haloethyl carbamate, 1,1-dimethyl-2,2—
dibromoethyl carbamate (DB-~-BOC), 1,1-dimethyl-2,2,2—trichloroethyl ~ carbamate
(TCBOC), 1-methyl-1—(4-biphenylyl)ethyl carbamate (Bpoc), 1—(3,5~di—#butylphenyl)-1-
methylethyl carbamate (¢--Bumeoc), 2—(2°- and 4’—pyridyl)ethyl carbamate (Pyoc), 2—(N, N-
dicyclohexylcarboxamido)ethyl ~carbamate, r~butyl carbamate (BOC), 1-adamantyl
carbamate (Adoc), vinyl carbamate (Voc), allyl carbamate (Alloc), l-isopropylallyl

carbamate (Ipaoc), cinnamyl carbamate (Coc), 4-nitrocinnamyl carbamate (Noc), 8—quinolyl

carbamate, N-hydroxypiperidinyl carbamate, alkyldithio carbamate, benzyl carbamate (Cbz),
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unsubstituted or where preceded by "halo" is
substituted only with one or nore halogens, and is
w0 pabepedsoent |y sel ected from Cl-4 aliphatic, -EER2PR007/021626
O(CH2)O 1Ph, or a 5-6-nenbered saturated, partially
0-4 het

pmetiRNE R Gbarilie P R BRA BrBIE, PoRirgaentn carbamate, p-
chlor(ﬂjéhi)llr(;ar%dtéibi 8-d1EhadodBrizy$ téaﬂatahiateemL& ISl fER] r@?pgarbamate

carbon atom of R include =0 and =S. 41 Sditab

(Msz)g Pthl@mmqhudﬂarhamm diphgngmeghyl; rcatbemat?aZJdoﬁhyldumﬁlyif carbamate,

2 oS REPOL crHRB B RR BT EE, BBppee, 205

d1th1ardNB\]'t‘ﬁ&l:\”l@%2|%"arbard\a:l|f§c (DB, » L%@(M@nﬁo carf¥mate (Mtpc), 2,4

S( 2_3S-, wherei'n each 7indeperident occurrence
dimethylttephesyls e Farbermatef r Gmpe)dr agBhDSpmuﬁtWH ptrabdmgatehi(®boc), 2-
substit ed as .d |

wiphe TS ppB Rty obY bRt Cepef L P aieay - fapepyt carbamate, m-
chlordPSadyldxybeehyl OF @bdmdté, NY Bﬁ(\dil{}ﬂr&yﬁoﬁ%@ﬁﬂ?t On&rbamate 5-

i ndepen entl sel ected fromnitrogén, - ‘oxygen,
benZIWMQh’lme&)ﬂ t abarbardatv,al éh{tnﬁubmd.ﬂuéhﬁemmmbnﬁmtm unchrbamate

t\0 Vi ci.nal, subst i bIe c ns of a otlowal
(Tcro%)u b ATV RRGRY ay! rfﬁf S’I ude’ H&%&ﬂi@é’g gO fa rf‘y_ nitrobenzyl
baiaeh Bmdamﬂmi-éo&&%é& ce efrbhm t'es sgh d fnfo I)methyl
“ hydr Cl-6 aliphatic 8\/(” ch may 2 guﬁg}{l@t rLljlt egﬁ%ng Jmethy

car bamj@qe; n@bla@wy 1-§10)a¢arbonyll béﬁrl\tam/%d ]\6' ﬁ-twamlmulémwammocarbonyl

i o B I A P, B e
thioca@baneee), pOdyafhicheniyl: cfu@%ﬁ&r Qgrbfoﬂtﬁy? Wdté UBRISherY! Ifbamate,

al i phatic group of R* inc

cyclopeifyd | esFbamate, Gy clopoppylmethyh ahxbRmate, ﬁNl@cﬂ@(yb)em,l carbamate, 2,2—

o 554t P e e B T 2, 1.1

d1met§>ﬂb§1(MM1c§1§ieth5}lcﬁrBUk£1hldo§iﬁ6p)q rcafHﬁﬁﬁté‘ al ngﬁxﬁb?hylﬁﬂ)gKhﬁ carbamate,
[ ndegendentl Cl. aliphatic, - Q(CH2

di(2-pyridy methefh‘oearédmgm uﬂaﬁleajl,yhpahyll a¢drlyamms,at 2madl®¢hyl orcarbamate

oL B b e SHSEUA™ SREAT Lhsoygrs -
metho% Wa%&@gﬁ@@ﬁ%nﬁg/ USRI HREA cirgzgﬁlﬁla §%Etﬁ9ic§clohexyl

substituents on a substitutable nltrogen of
carbamgips i onalltpethibd t¢yclapsopylmgthylip i nchrbdmateRt NFkt—ﬁ),ethyl—l—(B 5-

| dlmetlgt%%ﬂyl)ethgf d}%"é C(lt%%l%[l @WCE&%O?)%.M “carbamate, 1

methyl-NCPhonS{¢lyd Rt carbh@hR] N %ﬂl%ﬁ—pjrﬂ?ﬁ@tﬁ?ﬁe%fﬁémate phenyl
hydrogen, Cl ali phatl c which be substituted as
carbala@m nedPbemparo)benagy bearbamated 2%tnfrrbtamlphenyl carbamate, 4~

(mmefﬁ&faﬁi@ﬁr aﬁu%ét?%z? 6ca?l?ama% EdZ 2? gt t%frr?etthyqbert%yf t car{)ar}{ate formamide,

acetamide, chloroacetamide, trichloroacetamide, trifluoroacetamide, phenylacetamide, 3—

phenylpropanamide,  picolinamide,  3-pyridylcarboxamide, = N-benzoylphenylalanyl
derivative, benzamide, p—phenylbenzamide, o-nitophenylacetamide, o-
nitrophenoxyacetamide, acetoacetamide, (N’'-dithiobenzyloxycarbonylamino)acetamide, 3—
(p-hydroxyphenyl)propanamide, 3—(o—nitrophenyl)propanamide, 2-methyl-2—(o—
nitrophenoxy)propanamide, 2-methyl-2—(o—phenylazophenoxy)propanamide, 4-
chlorobutanamide, 3-methyl-3-nitrobutanamide, o-nitrocinnamide, N-acetylmethionine

derivative, o-nitrobenzamide, o—(benzoyloxymethyl)benzamide, 4,5-diphenyl-3—-oxazolin—
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aryl ring having 0-4 heteroatons independently
sel ected fromnitrogen, oxygen, or sulfur, or,

Wmoi08/06338¢ andi ng the definition above, two i ndBEEOS®NT021626
occurrences of Rt, taken together with their

2-ond, Y SEER RS S R T GGl LSS N Sibpenytmpliice, N-2.5-

dlmeﬂaﬂy msrenON jol | 4b1-@atﬁahiequndlﬁgylmwymp&taﬂaeheddaﬁaat(smBASE) 5—
ependent|’y sel ected  from nitrogen, gen, or

subsn@mdf mr3—d{11mhwl7] 3$utrtaaaﬂy910bgmr2ﬂu@nt535ld:stmm Ai3-gibanzyd-1,3,5-

tnazac%f(cﬁiﬁ)é()f )Z—Rtonear | i @%%%ﬁe(& R:’ta ? o—g—e@&hd onés O)I&—_inethylamme N-
allylmngeom—(tdﬂ&@hylﬁi%ethdﬂﬂlﬂethyl@ﬁune'\@M)’\‘WﬁJa&t&é}@Fbﬁllamme N-

I's unsubstituted or where preceded by "halo" is
(1-isoprapyt-4t-0iteed2 ooy 3-miredlinoAeyhpmines equaéﬁr@mnsannaﬁmums salts, N-

nd Liphat CH2Ph, 0- .
SR T S T R e S VT
mpheﬂymieﬂfywﬂnb aqmrygm[(Lﬂheﬂ)akﬁﬂfeﬁwgdlpha@ﬁﬁ&ﬁﬂ%ﬂny gMMTr) N-9-

sel ected fromnitrogen, or sul fur. [0048

phenytingrenyianaing i nc(PbF)ot ectJV %/giucdﬂrpro—9—etbmmhn¢tbylen¢amm@. N-

n th clu t.hose d ihed in
femcﬁ‘@{l%e{ﬁyfaﬁnﬁﬁ? ot ect ﬂB e} oug\g YEZAWPB Syn 7“? N-1,1-
dlmetiglltm&aﬁﬂenmm? abeMyliMéhcamise,d mme%xyﬂ&awld%kﬁﬁme N-

) Sons, 1999, the enti rety of which'is incorporated
diphemdmethylengamioter enceN—Eafnmdb'Bmmtyibn@hyiﬁmmng gr oup¥—~(N’ N-

dimet. q%%&@ﬁ%bwﬁggm’é{?&@pxl%gg ot ba p p—hltrobenzyhdeneamlne

—salﬁyhcﬁéa)e&rhﬁl@r enyl met ths%l&ang 1deneam1ne N—(5—chloro-2-
7- di br ono) f | uor oeny Ineth%g carbamate, 2, 7-di

hydroxwt nylplﬂle(mlmefdwlmeemmeld\’—l:@clm xybidereamarey dV-dﬁﬁl—émmltl)ﬂyG—oxo—

1-cyelob BB on ARBRRe S S5aly LRI PRI S grvative, A

[phenﬁl@e‘ﬁﬁakarbgnﬂhﬁﬂoﬁﬁﬁrm" & kMi(gﬁfeH)éhrHéﬁ&l%ﬂﬁEe ME@E&% » chelate, N—zinc

henyl et car bamat e 1- adamant yl
chelat?seﬂ\hﬂplt@tam}me cé(rlmmamlpe&dpnm Niromdf: sdiphgnylphdsphinemidd (Dpp),

dlmetla)%%.l ?%%1 arril:clli F@QP% ) éh;glegy ? %%l'plg%tpﬁ@{ bar(E?pt) dialkyl

phosphevaRadaidse  ( HiHRRE , Sﬂlﬁtsﬁidraﬁlrdﬁﬂa bi p'&ﬂﬂﬁéhw ) et $hdsphoramidate,

carbamate ( Bpoc) di -t-butyl phen‘E/_d
benzem;sp}fwa@pd@q q:artmme@es(qlfemmni@c) psk (2, an@obenzenesulfenamde

car bamat e 0 N
p entacgl'locfg%? e)§§ﬁ%11£¥rﬂg kani do) et h§/lpy Q—Bg%&fn'\@omwenesulfenamde
mphe@ﬁfﬂ@ﬁimﬁeﬁm 3-hitespy B Hell fenGmi e) pARAehesutfol¥hide (Ts),

carpbamate (Voc), allyl carbamate (Alloc)

benzellesulsf@pﬁmésfl al3.36.~timethuhdt methppyheoyenesulfomamjde  (Mtr),  2,4,6-

4 nagy| ,car
wimet B BB ShSR i ML), RPN PRk hammide oo
2,3,5, @t&ﬁrwtmﬁmm@hmﬁ@nemﬁmd@ag wfaman{e%@benzaa&alfonmde
13 of 255 WD 2008/ 063300 PCT/ US2007/021626

(Mbs), 2,4,6-trimethylbenzenesulfonamide (Mts), 2,6—dimethoxy—4—
methylbenzenesulfonamide (iMds), 2,2,5,7,8—pentamethylchroman—6-sulfonamide (Pmc),
methanesulfonamide (Ms), B—trimethylsilylethanesulfonamide (SES), 9—
anthracenesulfonamide, 4—(4’°,8’—dimethoxynaphthylmethyl)benzenesulfonamide (DNMBS),
benzylsulfonamide, trifluoromethylsulfonamide, and phenacylsulfonamide.

[0049] A “suitable hydroxyl protecting group” as used herein, is well known in the art

and include those described in detail in Protecting Groups in Organic Synthesis, T. W.
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p- met hoxybenzyl carbamate (Mdz), p-nitobenzyl

carbamat e, p-bronobenzyl carbamate, p- chl orobenzyl
w@2008a6mbde, 2, 4-di chl or obenzyl carbamate, PCT/US2007/021626

4- nethylsulfinylbenzyl carbanate (Ms2),

e A S0 PSR VLR ATBE TSR R v

1ncorp©ﬂit&ﬂﬂﬁ&ie@1 b3- {efe&ﬁxieuers@ﬂubléomdrbgﬂ h;)’t’ote@ﬂﬁé)@i‘@l;ﬁ include methyl,
[2-(1,3- dithianyl)]nmethyl carbamate

methoxymw t hi Ry | ca@@@ﬁﬁh@ﬂ(em}’bc) ) t—butylthlomethyl

ehenl AR RS, P hos%%xfog?@%%r oy BOM), -

metho&%éi@?l@kﬁnétﬁppg)MBM)l(éﬁiﬂiah h&&wﬁaﬁylhgbLAmpagﬁaiaeolmethyl
or o- p- acyl oxybenzyl carbamat e,
(GUMa (d|fh19l€t¢m§¥@b¥1yl ) bepeptendaxynethyle, E(POM) sﬂoxymethyl 2-

methox%e ' Sgw:gﬁ)a %@%W%g?@ﬁ,&?@tt@wegl&;l' f l Héﬁ%f methyl, 2—

(trime€31s3yRihExyBethydi Met (SERIORNZY!  GeddaRpYrany 1 (THP) 3-
o- ni trobenzyl ~carbamate, 3, 4-di nmethoxy- 6- nltrobenzyf

bromq;%trabad@pﬁranphenyl (teirahydro@lpheym»lnet hy I-metpkeayatobexyl, 4
£ h 10 | d
metho RERRNEBIA vy arEIEF Doy | £ Ry epatofgiopyramyt, 4

methosz!;@ﬁmhmtﬁ Ri@GRr bongl S dieniidat i ve, 14 aaNlors-a- R )Bhenyl]—4—
$ car bamat e .

S be@@% I ocar bamat e, -cyanobenzy
methoxypip tly4—YJ: ¢ BNt é,,4—é1wsmb+2exly ltetephy rofireey], tetrahydrothiofuranyl,

2,33 C4y 7 é?&%«é@fﬁh@@ —ttggﬁ%z—fg—rrﬁaﬂann% n%furC a_rztia{'rat le—ethoxyethyl,

1-(2-@1116@%@3@0@ bonyLmeﬂn - 1CRAEORPey], 1-methyl-1-benzyloxyethyl, 1-
- ( NN- di ne?%,yl car bonm do) begszailllsy car bamatye 1, 1- YIORYERYS

methy&lnbewylm—zn«ﬂuwﬁﬂmé: hy Q&a?—lﬁm&dmoclth)'br op%tnmaﬁfymle&lyl 2-

(phen\glge[}%g/h)gﬁ-jtgﬁ]yé—%r ﬁ’lﬁ)’ Rv{l Gl Srn%h?rl;}’é’ gthg r| d@t |égéf——lalmtrophenyl

benzyE arﬁ@ﬁ@ﬁ&éybeﬁz%iﬁpboBWmfeﬁ B&iA1, 'Mt‘r'&ﬁélnzﬁar baRRiBenzyl, p-
i soni cotinyl carbamate, p-(p - methoxyphenyl azo)benzyl
halob@aylba%;&dechlqrohmylwmwbawl pephisapthengyl, 2-picolyl, 4—p1001y1 3-

methy?l‘—zggltcHgs'l ¢ Elsg% 18g%yim$[ﬁ§]1 g é)r-agwétpgenzhydryl 5—dibenzosuberyl,

tnpheﬂ-ylﬂﬁﬂ'ﬂ'l/' |a‘—ﬁé’ph5hyl&i R&iyiia &Mﬂhenﬂlﬂl&hbﬂphéﬁ‘ﬁ%fﬁ{f@methyl di(p—
-meth pheny azophenyl ) et hyl car banmat

methomhwyﬁnhq@mﬁmm byl car bariimethoxyphenymethy], -

th car bamat e, phenyl s 4y ai:
bromo h Hlé{gphegﬂ)gﬁéﬁlﬁrg tg‘?’genzyl car bamat e, 447,47 tris(4,5-
dlchlo?opfht}ﬁhhﬁdioﬁheﬁjﬂrﬁétﬁ;;l:ny I 43 ar'baigleulitbyloxyphenyl)methyl,  4,4°.4”’-

i met hyl ammoni um) benzyl car bamat e,

tﬂS(be(BZQb’l@i)ﬂ?hﬁfﬂﬁé)Whﬂe 1mléawbalwdl)é18(4 d¢ rdimetBoxyphenylmethyl, 1,1-

i PR RIS BB RLOB8EANales, - s

10-oxpl@thyIpr @ BaBamodﬂhloﬁthDJa‘l JNapérgRothfadell i dy$-ChRéH8x antidRthylsilyl
N-benzoyl phen}\;{@al anyl erivative, benzani de,
(TMS},. yirshiylbibdn £ BEP He tméompmdiﬂyé n{TRS&t ahimeidyligppropylsilyl (IPDMS),

dlethy{l%\ﬁg“p[ ggﬂhﬁl obgggy ,Xycg %éﬁﬁﬁf@i)ag?cgtﬁglduaethylgﬂyl (TBDMS),

butyld{ghehyisilyix y p N @BDPIS op afi'ﬂﬁhﬂﬁsﬂ 1, ]p—xylylsﬂyl triphenylsilyl,
3-(o |trophen¥)l\}§3ropanam de, 2 met h (o
t-butylmethoxyphenylsilyl (TBMPS), formate,

d1phenylmethyls11yl
benzoylformate, acetate, chloroacetate, dichloroacetate, trichloroacetate, trifluoroacetate,
methoxyacetate, triphenylmethoxyacetate, phenoxyacetate, p—chlorophenoxyacetate, 3—

phenylpropionate, 4—oxopentanoate (levulinate), 4,4—(ethylenedithio)pentanoate
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ni t r ophenoxy) pr opanam de,
2- et hyl - 2- (o- phenyl azophenoxy) pr opanam de, 4-

wa@e kdoswedso anam de, 3-net hyl - 3-ni t r obut anam de, PCT/US2007/021626
o-ni troci nnam de, N-acetyl methionine derivative,

T e T
phenyR{ehzd482,007 4 @2 &finéihyBerdiogte Nnidtitbate), M 4Ryl methyl carbonate, 9-

I\I—dlthlasuccmlmde(Dts N-23d| hengllma el m de,
fluorepyimethyl gprbenaiy (Fmee)oplikyl ¢thyl carbonate, alkyl 2,2 2—tr1chloroethy1 carbonate

(Troci\l'sﬂ:x@égfiyltsg)gl {1@ ?Xr#)glilzﬁé | ()il l\ﬁgﬁé}lck—(%ﬁeny su?fon}ql? uetilyl carbonate
(Psec)l 23(tﬂpHBhS/Hﬂ‘lb dphi)ﬁléﬁ ethyl ZrBEN4¢ ?@&ﬁ%ﬂ%ﬂ ¥dButyl carbonate, alkyl vinyl

5-substitute benzyl -1
carbonat¢ a&abg]@lm@;@aﬁmgamn@—m&@mgyh ¢aghasgte, alkyl benzyl carbonate, alkyl

p—metﬁb?)éb%tx?){lt rﬁ%})ﬂmﬁ IFH(P'Y ?ﬁ?ﬁ%t@f%%%%e H%r%%g%m Xik?/[n o—nitrobenzyl

carboldte - alk§ OIX—)fﬂt& Ylky?lmcﬁh%onﬁt’e alkyl S-benzyl thiocarbonate, 4—ethoxy-1-
-Nni tro-2-oxo-3-pyroolin-3-yl)amne, -

1-isopropyl -
napth‘iwhwbn@my @nﬂmh dithosarborate, I\R—lb@bsyz@m rfe-azidobutyrate, 4-nitro—4—

h
meih o oo THay PRy R EEshon r P PeaRifopgte: 2
(meth%lﬂlf)ﬂleﬂiﬁk?)@ﬁl‘yphenw ) di phenx}naﬁiyhuio}@mm)ﬂuw&) N-9- 2-

phenyl f | uorenyl am ne (Ph

(methyltigometosnnehBsepaier ammmamlmnowacetate 2,6~dichloro-

4-(1, ]]\fg ﬁe”lfth@?@{)pﬁ%?foﬁ?{m%? hi 0#331?1\54 gln—gépﬁa{ﬁ"\élpropyl)phenoxyacetate,

chlorddiftenyiutdtstene aoblisratdy PrivBbaRYMBERZ Y [(FSONfRHYNE-blenocate, o
di phenyl net hyl eneam ne,

(methm[ce;impylabeaypatnsesu t Wimphmyate,neam nigrateN- ( N; Alkyl N NN’ N~

tetram(ci,{hgﬁa 8%@/ aorrn liam dit EQ/ aﬁ(é/?)vampnib W’Y)Mezﬁora&%rgé%hﬁg)hosphinothioyl

alkyl Q\Mhitﬁmhéﬂﬂﬂﬁﬁﬁht@ esulﬂt&n@éah&fegﬂﬁinh&ydtmedg R3"bddylsulfonate, and
5-chl oro-2- hydr oxyphenyl ) phenyl met hyl enean ne,

tosylan 1 ofsxgroteging ddner 1&—(1@1$-tb¢ IPEQUPSHNE3ZrOMPS include methylene
acetal1 %txglﬁ@elﬁglxgag&d a::p g?ug/'l\lggﬁ % {ai Val—pﬁeﬁylethyhdene ketal, (4-

eny Fini

methokphtesnyl)étRgdencar baceydichr om QLEIhcﬁlbroethyhdene acetal,  acetonide,
t ungst en) car bonyl ] am ne, \ copg}br chélate, N-zinc

cyclopentilidere q{alnpqu@mh@enememl,tqys apty hdene detahebenzylidede acetal, p—

0 h| n
methog#'lpé?lggl){#e?l £, %(.g oSp | nam tggg%q%%)jlldene ketal, 3,4-dimethoxybenzylidene
acetal di Zpimﬂm{iehiylmléh@sﬁl’&td] AnhetBoXyiéthylefl addedl, ethoxymethylene acetal,

phosphoram dat es, - di benzyl phaosphor am date, di phenyl
dlmetlgmtdg)ﬁﬁml% qggpeester,b]gmqg]p@@gthy@ﬂgm qitho ester, I-ethoxyethylidine ortho

ester, %’,22—'_%;?1 ﬁ%@gﬁﬁ%é eo% egs?er( étgﬁ)e‘thoxybenzyhdene ortho ester, 1—(N,N-

zenesu nani

dimetlﬁ}&ﬂh@@bﬂtl@flﬂbﬁ@ Zden@ ativd, edilqmMedlmet}éylammo)benzyhdene derivative, 2—
2-ni tro-4-nmet hoxybenzenesul f enam

oxacy¢lppsiidilenere tAih0s upsten adidebutglsilylers p greup n€RTBEbnahddd.1,3,.3-
tetralségﬁﬁzlﬁgggféng/kgﬁ]{éz S&élnfvgtli‘@enkﬁ%ds-gs }etra—t—butoxydlslloxane—l 3—diylidene
derivaflyS(EBDS), bmtdmkboﬁatase,tdyowb@*oﬁﬁeg sthyl bovenatd candhenyl boronate.

2,4,6- tri hoxybenzenesul f onam de : , .
[0050 6. g ﬁ»étlﬁgf heceiing obippeAceutieal iy F‘Eﬁ%ﬁ%b’&ego(mn‘b‘ir@f includes any

pharmaceutically acceptable salts, prodrugs, tautomers, isomers, and/or polymorphs of a

Z5

compound of the present invention, as defined below and herein.
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2,3,5,6-tetranet hyl - 4- met hoxybenzenesul f onam de (Me),
4- met hoxybenzenesul f onam de (Ms),
WQ 2eh8063300 net hyl benzenesul f onam de (M s), PCT/US2007/021626
2, 6-di et hoxy- 4- nethylbenzenesulfonanide (i Mds),
2,5,7 8 eI 6-S nam. d "
[0051&ﬂe t han éqssu gnﬁ%ae%“g,eﬁiéh;é armaceﬁ{lcaﬁy accep?ab < ré":l)t refers to those

salts WhBich fardYRithi SHel spbgd bRdREd nfeaanjudemeESlitab% for use in contact with

anthracenesulfonanlde
the tigpugsof lgnnmsm@tiH@wympmahwmuhynghtfewzmte,smmacnaml&eglc response

and NP b e et hensfi ek it Bhagmaceutically

accep[dBQ‘lgiltsAareSWbl‘l QGJothMﬁﬂﬁXXﬂt PF&Y 86mple S BHPBe § &S89 describe
herein, is well known in the art and include those

pharrrw@g@trqabﬁcacwptaiéq adlts inndetpibtiedt Phaymacentissl Seiemegah?, 66, 1-19,

inconRfAp 8865 nbisfiisnee Bfghae diraltpicedpiaie it o1 s sgmpounds of this
inven@i6h tin€lade IRbWR WédRM fomORSitabl® Iorghtle St bfg%hbé Qélds and bases.

which is incorporated herein by reference. Suitab

Exampysg rqﬁ)p;namgﬁcgutg@ ly mgcqytxblgp sioptexjcuated addifign salts are salts of an amino

sroury RS Vo arheens et spfEby AR &y et ivmis srid ghosphori
acid, §§Wac1@mrér@mﬁﬂ@tam|or(vﬁ@Mmgaﬁt acids such as acetic acid, oxalic acid,
met hoxybenzyl oxyne VBM)

malei¢ acidetatrany Mém&gt)wa{ aydcirip aﬁm majora¢ acid Iomby twging other methods

used i&n@ﬁ% Isr%ctl'll%%ltlgr)l( %%geh 8&}%}) @%@%bﬁﬁl Y( TeLh ab(le 9\{1»5 'include adipate,

algma%e 2 agookbdt&; hlaspapiaieh OMHIBR M Ifonate, benzoate, blsulfate borate, butyrate,
bi's(2- chloroethoxy)nethyl 2-

campbqraiengamlgh(mulgomte; hmgcneydigpen(as&tmbo,nate digluconate, dodecylsulfate

ethan?sg f?)x&éﬂé g(?rﬁ]r gegzlr%%t@:’l 3 ormt q ohg}/(gqrrg rsSﬂz}{e gluconate,

hemléﬁﬁht*éoh&ﬁt%da@é“%&%é[@%ﬁr(ﬁmw ) 2—hydroxy—ethanesulfonate lactobionate,
4- met hoxyt et r ahydr ot hi opyr anyl’,

lactatmtlhmyq; eﬂalg_hly dw_];fam oplyalan,yl mglegtech malehate, methanesulfonate 2—

- t hox eridi
napht% e4 lalcg n.{;qp pe, té{i tg,h)%? St'cu rp‘%\s‘tgte pamoate pectlnate
persquﬁEfﬁ%@ﬁﬂb@piﬁ‘n@f@@ﬁbsphate plcrat plvalate pro 1onate stearate succinate,
5, 6,7, 7a-oct ahydro-7 trinet 7- et han

sulfat@bt@ﬁm Jhmqy@ayq, ,p—1ole¢n¢@1;d§(mat¢ylupdeckn@1e valerate salts, and the like.

Salts (éhl Oetdh %)hf))}%gﬁ)t?gy o@&?%s( wfuﬁ% flkalpglteg?xgﬁ?ah% ¢arth metal, ammonium

and NTRC halkyl), REIRZ YR epr¥sedtakilve an@tdilikaline earth metal salts include sodium,
2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-

lithiump petassiurey @qk;mmem@gnesmmb@nq/the like} Yhurthgs- marrua@pmim acceptable
sats B TBbr SRR AR priod: Foflohlst KBRPBOND 3o-REHY  popnigy, nc amine

cation@-fBini¢dolxei ¥duntd@ionk sheoanizalide, lgy(ﬁoﬂdéi RafoRbRRZ )éhlfate phosphate,
p-cy anobena% p- phenyl benzyl , 2- plcolyl 4- pi col yI,

mtrateslows%r@myl sup paté@nglaryﬂ\ls@far@ts: di phenyl net hyl
[0052!)p - di .rAsturs ({)ﬁg}é Iﬂyﬁil m}']‘tq%g({hﬁgﬂ efery ?(?T%ﬁ%ﬂYatlve of a parent compound

phenyl e a-na enyl
that réuires hﬁnsfchﬂawndwnhmnmh Bkl th or@ér(t8-release the parent compound. In
certain cases, a prodrug has improved physical and/or delivery properties over the parent
compound.  Prodrugs are typically designed to enhance pharmaceutically and/or
pharmacokinetically based properties associated with the parent compound. The advantage

of a prodrug can lie in its physical properties, such as enhanced water solubility for parenteral
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met hoxyphenyl ) phenyl net hyl ,
tri(p-nethoxyphenyl)nethyl, 4-(4'-

whe@sopsenacyl oxyphenyl ) di phenyl net hyl , PCT/US2007/021626
4,4 4" -tris(4,5- dichlorophthalimdophenyl)nethyl,

admirﬁ?t}%éit)g;%tzrgb\{ él evualgl §ﬁy| ox%gh(? r‘%l rerelt)all}glllt cérilé(')dnAc'i" ‘or it enhances
absorgtidn fFbXBE |d1g’bsﬁf'lfc9 Gbcﬁ( ér 1t4n érﬂﬁh&@&%@@éﬁlh@%? oH ,—te;;rln storage.

1, 1- b|é&4 nmet hoxy Y pyr enyl met hyl ; 9-ant
The cgmpgurpis yhe mmtm@nyadl )gur(c@rggnh@qhytiratlmﬁ)umﬁm')mmhgwgmc anhydrides
by d#l}’&lﬁg? dt:hf: 370901?5}'\% cy n%oilag?tﬁ; g:%nrl aze?éFélg)m? ‘Qf a‘tjnld tetr('cjlmers and
mlxtu%ds' iheRBE. O'Wés‘é' S on{eTﬂcP@ecwg' Hl%ié %ﬁ@éroﬂiysﬁﬂ(l)@f&al conditions to

PDV5),  di et hyl i sopropyl si 'yl
reformyy theehommc hady Asisheh, the oligmgdrmamhydr;des lafeydon(e'ﬁﬁm\ﬁd as & “prodrug”

TR T
and/of &5 Rlons B\)&H&é{h Efﬁtlﬁl‘%}f%%fﬁﬂlll gl'ov@é%mrapézlﬁ% P&

benzoyl formate, acetate, chloroacetate
[00534i chl oPuat@sactfé)oercp @mdmamdmsnahqefomrqfftlhm‘éatcj’aibahaﬂfen the boron

is in 1&38&%5@ g%rg:ﬁ gEszn %‘%ng_tﬁ gﬁgé t at gv%hlch will rapidly hydrolyze

to thePbtRoit REIAPBAIN Frehs (8; ,gowe nianpst, GCz(z|+ eéﬁ‘dl th? ?ﬁ(@) of the boronic acid
4, 4- (et hyl enedi t hi o) pent anoate ’'Page 16 o

could ¥0RNeIdaRA M0 POF! aS2D0AE 021 628. Other 1,2 and 1,3 hydroxy sugars can be
used é)l vl ‘L no,yl dl LA Oa;%tg?cl Iv\éals 2 tnaiso (?rdgxrggln eo agtl)?cerol erythritol,
tmelt&hﬁaﬁblb@f%%toqa xﬁltéi Gilltbl fEﬁhR}{' ﬁQ@tR@lt %oi(b‘%ﬁ'ﬂ]grﬁﬁt%) +and iditol.
al kyl nethyl carbonate, 9- fluorenyl neéthyl car at’e
Other (sugans) whigh kysefudtihythe cfanbajmmt ef prodruts include, but are not limited to,
2, 2;trichl oroeth car bonat e Tro

maltlt%f li%qni ?.}Efiﬂgl/ll%rqlas}tl )o&q{ypx%cgp%ﬁg@eé YV F_;pjluzle hexoses (e.g., allose,
T By | ) e oses (e.g., ri
altros&- %t o pz rﬁé:fnt)%‘yédl & hbs Cag’amﬁﬁ?S (t)arl]éét:) Z%?)dege toses & )ﬁ ibose,

enyl phosphoni o)
arabmag@b utWosec dyreseat IE,rlmt)Rlyﬂltoiﬂ apd strmetuked ndttrs/aawsy thead¢dfy Isuch as

et A5 S, B ARBe BN B MRS, oo
such 2%, B2 di bERLRINENZMéthy] BeRzORN A Ririd] 53'4—91H}'d}6x979§r%wehyde and

carbonate, al kyI p- n| trobenzyl™ carbonate,
3,4,5-giltyshosybenzamidar Bordxogs, aldo mdhuﬂcyNMIDmtptrmahybs as provided in the

Exampﬁz1 gogﬁ?ﬁﬁl§ F%ﬂtgé/ﬂ%’ r#o?quﬁﬁ &%S?:F;‘I H"It gﬁgbgpé oat e,

[0054p (di bpgrre®hbin, kRO Za8 ebaut%n{e?r MEIRRE 288 EtUhbR" At convertable
(met hyl t hi omet hoxy) et hyl ,-

compmm@msnylngtfrcm@t leastyonb lfolymadmgragon of a hydrogen atom and at least one °

| t hi th th t.e
changh TE VAN SPS: £ TEARIPBH ShRTIDE AP, 2 Firje dpehiop sinele bond, o
vice Veréa), 1.The3exaet raieRtdTyihe UiaMtohRie nR}MRBE A Rveral factors, including
2,4-bis(1, 1-dinet hi propyl ) phenoxyacet at e,
(Y

tempegdirey éﬁlil"?ﬂieﬁ}d pHet @Omﬁgéﬁimy (e ethem@n@mcmomdatga tautomeric
pair) %E% tc% aﬁrezecrll §C1E a%g;te %xenaplﬁxngPWwéathﬂst J]Ilg]e.lge keto—to—enol;

amldeaiokithldB!, N,aNamMo—lactlm enamine-to—imine; and enamine-to—(a different)

enamine tautomerizations.
[0055] As used herein, the term “isomers” includes any and all geometric isomers and
stereoisomers. For example, “isomers™ include cis— and trans—isomers, E— and Z- isomers,

R— and S—enantiomers, diastereomers, (D)—-isomers, (L)-isomers, racemic mixtures thereof,
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t et ramet hyl phosphor odi am date, al kyl
N- phenyl car bamat e, borate, di nethyl phosphi not hi oyl
wW@bdoglo63p0t- di ni t rophenyl sul fenate, sulfate, PCT/US2007/021626
nmet hanesul fonate (nesylate), benzyl sul fonate, and
s La e (Js). For.protect. 1, 2- 1,.3-di ol t he

and ogmes fur??gt-ﬂ eeSBpag ﬁaﬁagu\agltuﬁentﬁﬁﬂ:%eotr glg elpyﬁntlon For 1nstance an
isomegehatltioRP emag eiralsomé- EmBodilesishWel éﬁﬁzﬁléﬂe%ﬁistannally free of the

1- phenyl et hyl i dene ketal, (4- nethoxyphen I )ethylidene
correspoping ghantipmmer,andrmaeh lee beﬁcfynﬁdiécn@s aansically emcéned teptically—

¢l.op I|dene ket ycIo l.i dene ket
ennc}l%écl %h@sg{l )heredré, e%ttg?t thﬁ H)j%ﬁsemgg%tugl ofa zb significantly greater
propoﬂﬁinhmb)’lb @ﬁ&ﬁfﬂohﬂ:@ Nk @@@Irﬁémbo%l»nﬁeﬂ!s E&td&ﬁiﬁbﬁﬁd‘ ébihe $8ent invention
ket al di met hoxy benzzlldene acet al’,

is made yj} @ﬁ&ié@&t@hqua 80% tycweight ofrmrh@mydsnmiomee hroethat embodiments

the coié;?ogflﬁ eﬁlg;e(9€9ﬁ§ﬁaﬁfd%Wélt gSt/‘h 8}§eﬂe ¢ hé@"/e rl)y evgfgﬁt of a preferred

enantﬂ)m%ﬁ h‘Pl‘éfEﬁréB’ Eﬂlzﬁil'tlﬁﬁle%f tBP be 8J1REd from racemic mixtures by any method
- di net hmet hyl i dene” ort ho ester,

knowm.tqethmxyb yi ithke g, oncluding shizal, hlgh(pnp:Nure liquid chromatography

Ilden derivatjve, .
PLE} TR e Hray Rty alizhangh ki s or repared by asymmeri
synthééfsgﬁ%é‘elz %?}%%&Mbled%?ué%r . Eﬁ&tﬁfome% RacBHhss ghd RERMBions (Wiley
Intersclemqeal\lwaolpkylllws Nbi@nnﬁlH detnzd) Teenhedroin 38:2725 PUB)T); Eliel, E.L.

sered Bty RO SRRSO R G I SE 1oL WBkEH. atles o7

ResolRk ﬂﬁéﬁtﬁanoﬁ BAIHYbluROA 268 (E.LL PRSOTAnin o NYfieddine Press,

armaceutical |y acceptable form fherfeof' includes
Nbﬁe&hvw PRdPfaleeutical |y acceptable salts, prodrugs,

0086} 2 OB e BBy A0 s R S, e SOTRBYE o poung
ex15t11féaﬁﬁnéx% tfén 30 (Rl F6RARBEQURCTWHS? lemﬂ}ﬁﬁﬁ ex1sts as a result

g 051] As used herein, the term "pharnacCeuticall
of dif] mpmabty@tals aacking #fie pslletd@achmg@ol)smmhxsmu Ecbiymm—:phlsm can also

R I T AR G S
polynioﬁ%ﬁé’m an ﬁ%h%ﬁéﬂ}rﬁ&%ns%k& %1ffé?¥ﬂtQ:'r§s‘t’al tjrﬂe% late2dht 9bult of hydration
| ergi c response and the e, are conmensurate
or solvatnon a reasonabl e benefit/ r| sk rat | o Phar maceutical |y
acceptable salts are well known in the art. For

exanple, S. M Berge et al., describe
phar maceutically acceptable salts in detail in J.
Phar maceuti cal Sciences, 1977, 66, 1-19, incorporated

herein by reference. Pharmaceutically acceptable salts
of the conpounds of this invention include those
derived from suitabl e inorganic and organi c aci ds and
bases. Exanples of pharnaceutically acceptabl e,
nontoxic acid addition salts are salts of an am no
group formed wth inorganic acids such as hydrochloric
acid, hydrobrom c acid, phosphoric acid, sulfuric
acid and perchloric acid or with organic acids such as
acetic acid, oxalic acid,
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mal eic acid, tartaric acid, citric acid, succinic acid

or malonic acid or by using other nethods used in the
W@ri08M683M0 as i on exchange. O her pharnmaceut i caP@HUS2007/021626

acceptabl e salts include adi pate, alginate,

s D R RO B o1 et

(i) Z' andighor sul fonate, citrate, cycl opentanepropionate,
di gl uconat dodecyl sul fate, , et hanesul fonate

[0057} or at 88 ¢§f’f¥’§¢ageélFraélD’u%bﬂYéptzén@F)é,begi-QBera@éhZZSph%’t &e —OR, an
. hemi. ; ~ h ,
opiorfl 698 e DTSR, EURIRRL e BAANBRLE :ramt erou

wherelrB® d§ €nddpatdetly, hydugetl of Wnf apGonallg! abstitubl €3t ealiphatic, C,¢
mal onat e, net hanesul f onate, 2- napht hal enesul f onat e,
heterogjiphsitic nGe- e aryli o1 e hetgraamxlgrounxal at e, pal it at e,
anoat iy sul faf e .phgny| propi onat e,
[Oossghospha %&&g} %‘?@‘%@‘T‘C%t?«%ﬂgt Q;ﬁ%nrdoglgné?%, Stearate,

[0059Fucci nBi ®me anbddimentsZlrit ~F@Heandt 27 iocPRNat e,
t ol uenesul f onat e, undecanoate, _val erate salts, and

[0060fhe | | keothersamhogdiments. e ds FPBrand@priopPRat e bases
i ncl ud | | 4 abin th | . Jagmoni um .
[0061 nd N+ c @H& &éigfl%lgg’ Zedr?e@[rllt%ft F@g’ aafngam%ran optionally
substitddaCj_ysiphati¢.h netal , salts include sodium |ithium
otassium cal cium nmagnesiym and the like. Further

[0062£har nmaleyet other emhodipents| & is atQR omcORdendwhens an optionally

substiﬁl?eglr@prﬁéérgalg{h%ﬂéOXi C anmoni um quaternary anmmoni um
and ani ne catiofs formed using counterions such as

[0063al i deln vt dttex edBodifRABORYisAOH oS LOR AR ZPB RN kSN

nitrate, |loweral kyl sulfopate and aryl sulfonate.
[0064] 0052] Inayet gthee embpdimentst Beist-Ehor fPBoandy?” is @feris hetoraaryl.

eri vati a 0 nd, thati r i res
o0es('? AR, RERFRI TN Yo 24’ B9 ko st
form s M—nﬁéi’ﬁméd"'ﬂn% hzﬁvirclﬁ 81 & Bné BSA6m direBil P idtHed BSB, wherein the

. .inproved physical and/or delivery properties over the
ring i gopwrised Ghprsthan. aemsdandyopterallyy pie ar | morgeadditiendl thsteroatoms

. r t d/ qQ harmmcoki netical ly
lndep%ggggp%}%%grm gﬁje a%r égéz %% S8 gmgvlof N 5 h%ldp@'r ent conpound.
[0066]The adltagdnig embodin@entyl Fdrand Zaforhi £ 5LMenbsre@iti. CBkemplary 5-
properties, such as_enhanced water solubility for
membgrgd gipgstrysturesapdudeg befarp get iamteiog/ 063300
PCT/ US2007/ 021626 adm ni stxathon at physi ol ogi cal pH
conpared to the parent coppound) or it enhances
' or it may enhance

absor ption fronx}\ghe yges ‘tylact,
ug stability for lghg-te r age (HCrNO)aonpougd@INCHs):
of\ the i nvention/readily updergo dehydration Sorm
ol ko ri c gnhygdride by Mdehydyation of the/boropic
afid moiery to Tox I mers\tprmers, and tet@qme Q,

and m Ieur es therof. TheseBol | goneri c speci e®

hydr ol yze under physiol ogicall conditions to rdgform
YWf\ie ,bor¥HVc aci d. VAR such, therol,iagdnmeric anh P des

(0067 ¢ COfl! S 84854i8Rn, 7Pa89" 2 %orm a 6-membered ring. Exemplary 6

membered ring structures include, but are not limited to:
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of the conpounds of the present invention, and may be
used in the treatnment of disorder and/or conditions a

WOL@BM6330¢ he i nhi bition of FAAH provi des a t hePEpEs100T021626
effect. [0053] Prodrugs of boronic acids can be in the
formof the "ate" forq wh the boron is inits

tetrahedral f Exa s of thj

triquoroborf?gg*RTi Wi rapi lyze to the
boronic acid] Salt|fgrns (e.qg., [ t+, Cat+,

and the |ikeP<of t+Peodkorondc aci dOgoul® be consi dered

to exist as an Bate" asBWell. O her B2 and 1,3
hydr oxy sugars +an be sed to forn1ﬁate" prodrugs as
depi ct ed abovepvwsuch aspf oraikxanpl evngl ycerol ,
erythritol, threitol, ribitol,,arabinitol, xylitol,
[0068],; | i t ofn Yet| qther esnbodiments £t #1d Z's formy amB-membered ing. Fxgmplary

i di . St \Whi in the formation of
8 me%?%%?b%’% S%%ﬁ‘f?éeh,wi‘gdﬁt b Ron kel ol to, rmaltitol,
lactitol, and isemalt; other nonosaccharides which
i ncl ude hexoses Qe.g., all ose, altrose, glucose,
mannose, gul ose,n.dose, gal actose, talose) and
pentoses (e.gy, ribogse, arabinaose, xylose, |yxose);
pent aerythrit/ols and\structural rivatives thereof,
such as netfyl ated, gthyl at egs , ethoxyl ate,
and propoxyl & e deriyatives; /and %hen lic polyols
such as 1,2,40begzeﬁétri8 ) éﬁ
1,2,3-triol, 2,3;j4-trihydroxy
3,4,5-tri hydroxyhenzam de. Prodrugs al so include
NM DA- deri vat i v&8™as pPovi ded i "™He Exanpl es (such

a ynthesis of ¢ qund (165)., Exanple 113).

[ Bk KB SaR eP A AR A bRl SRR e ity
substifutd Of ¢ AipHatit, T &f trydiphaid, €, ¢ aRPUHTYS,, h&Stehiyil Bebupr oM

at | east one formal mgration of 'a hydrogen atom and
[0069%t | eakurthammore; Hasngenerallyy de¢fanedyaljavegZ, maygibegt@Rbovigrein R is

0 a daubl.e .bon a, t.ripl 0 to Si I ond,, or
hydroféh & {1 e afpiRce Soaboflighal® s b & Corde b den ety and 22
and Rty Aednloghidet U ar HsdddilR QubstRitBe® 5atty I7Emefifbed@Ning, wherein

.and pH. Tautonerizations éi.q., the reaction providing
the ring isaeamaprsedl of qaehon) atemy apdtaptipnally pye atimdroadditional heteroatoms

. t rizations_ .inc ket Q-to-enol ;

indepdpEAHR) 1ok R T P L PR B N St Bret on i e

[0070pNd enBsi eemiple,(ia @ithineéhddimemsant RE-OR, and Z? and Ring A taken
tautoneri zations. [0055] As used herein, the term

togethey fosmeansoptiopallyubstitaiegd mbleredgingdiremplary simgrstruethres include,
buﬂn%ﬁ&ﬁﬁﬁ&%ﬂggrs' For exanple, "isoners" include cis- and
rans-isoners, E- and Z- isoners, R- and
S-enantioners, dHastereoqrers, rRQD) - i BQIETS,
(L)-isoners, racem & m xtures th&’eof )y Page 19 of 255
WO 2008/ 063300 PCT/ Dt her m xt ures
thereof, as falli the invention.
For instance, an

wherein Ring A is as defined above and herein.
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i soner/enantioner may, in sonme enbodi nents, be
provi ded substantially free of the corresponding
wep@snesner, and may al so be referred to as " optT/Ustony021626
enriched."” "Optically- enriched,"” as used herein,
ﬁalyneans that the conpound is nmade up of a significantly
greater proportion of one enantioner. In certain
[0071prbodi Arn¢ &lsé Befiredrienerally aboviehB' @ag He atcovalv@rHon@r ah Sptionally
made up of at | east about 90% by wei ght of a preferred

substigieshitiaeght pr biapchedi{ars Akiert ordrcalkenyleneamqiotind i s nade
0072 O oo LmBBHER7, PRN R pie By vel oht of 2

referre enanti oner. Preter Nent i orer s may be

[0073] sol at Bfisdnicoembatimehts, I % bH optomilly0kstiteed 04, aKEMR hélety. In
those skilled in the art, including chiral high

some srehodinents.i quiis emrentieonaldy sbstituledPCey alkplenhgnoiety.  In other

.ornmation and.crystallization qf chiral salts or
embo‘%lpgﬁn%r%dlsﬁi} ORLONRSH %?mtggﬁ‘?ﬁ@@%'&neélé%?tyf or exanpl e,
[0074Pacquer y&tothdr emBodanéntMETis .a -RAGETR gfoupNiherein R° is as defined

. Resolutions (WI e}i" I nterscience, New Yofk, 1981);
hereinyyln gpme gmbodimentsalL. is aréElatedvpn 33: 2725 (1977);

liel, E L. er.eochepi stry~of on_Co unds,o .

[0075 MeGr a{AI} %lhﬁ ?fgkﬂfflmfgfgg - ls\ﬁ]'g ’ZC _ ngg%pggr?lsxfem R" is as defined -
hereinRA §EiVdthe ehgRdiberdfd.' @4 Leﬁgcﬁgsgouf).l ons p. 268 (E. L. ~

Eliel, Ed., Univ. of Notre Dame Press, Notre Dame, IN
[0076]1972) . I smeembedimsnl, heisenrpptiopdly subspivtedr @f ealkenydene moiety.

rystal.line inventive conpoun | St i {n nor.e than
tn otngf YBhAYRR) Lt P Pt REb Buedan Hylee fRoi€en T vet other
embo@ﬂeﬁts,sL'aisg ad-THESTHL grd%b. di fference in crystal packing
it is called packing pol ynorphi sm Pol ynorphi sm can

also result fromthe exi stence of different
(iil)Rconjor mers of the sanme nol ecule in conformati onal
H’& ynor phi sm | n pseudopol ynorphi smthe different

[0001FT YA s msw&aﬁ@a%eha@uy BN Rah wgr@b%t%hauprsubsﬁmted saturated,
sol vation. Page 20 of 255 WD 2008/ 063300

partialbCInsspREd/ o aspeitic 3Cs-basendcpelicorCeof tigwhiol er ¢10-16 tricyclic ring

systen%%%o%%ﬁgzéwé@réoqe%%%éﬁ th%gos éA‘S Bxggpeegégnetg'ngfe%?erdatjrcl)rx the group
consisBRE bONak layd §ubsti tuted C1-6 aliphatic, Cl-6 ‘
heteroal i phatic, C6 12 aryl, or C6_12 heteroaryl

[0002yr o dp certain embodinRnitss Ringldpe agubstityted yaimratpsn patialiy) unsaturated or
i onal | ubstituted.C 1-6 aliphati.c, C1-6_ . ..
womf 5 SHORL M9y SRR % b Bpjpmaly conining
one offnetPhetbdB]s inbereRlémlynseftRANiroMmNhS grofip donsisithl 30N, ZPand O,
is -OH [0059] In sone enbodinments, Z' 'is -OH an 22

wherejngRingrA has at least one fluorine substituent (e.g., as defined by R'). In certain
embodiments, Ring A has at least two fluorine substituents. In certain embodiments, Ring A
has at least three fluorine substituents.

[0003] In certain embodiments, Ring A is an aromatic ring system. In certain

embodiments, both Ring A and Ring B are aromatic ring systems. However, in certain

embodiments, Ring A is a saturated or partially unsaturated ring system.
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[0060] In other enbodinents, Z' is -ORand Z2 is -OR
[0061] In yet other enbodinents, Z' is -OH or -OR and
WQ 200806300 optionally substituted Cl-6 ali phatPCT/US2007/021626
[0062] In yet other enbodinments, Z' is -OH or -OR and

2 is.a . opf jonal I'y substi t ut ed Cl1_6 heteroaliphatic.
(a)Mf;’fﬁ%gJ]w ’g%{yrod‘tvﬁer enbodi nents, Z' is -OH or -OR and
[0077%2 IS &n 6@1&1@ eﬁ‘l'b?zﬂhmen{som Ali§ a%hoﬁ’él@%e b?t‘ffﬁfé@sﬁﬁl%téd partially

is -OHor -OR and is a roary
unsatyraed 5jr ﬁbmﬂnaﬁsl-svmoylpcwhc genesstdmy, mﬁfqnaléyi camaxmeng Bhe or more

and Z2 t h f 5- nmber ed
heterctPfd RSy’ RS GHE G Lrown farisBee Py Nos padbeg o
[0078B. wheq@ls&n& fémboain&gug Rif OIS £ 8ptiHallg FuBAMuRE QIR A partially

optionally one or noré additional heteroatons
unsaﬁnn@épen@@mmﬁssenmadldmncwhlec gngsystenonsi st i ng of N,

10004" 45 <RambPy iy ored By, Rinr s oo SRR romatc

IC t t
Co or chﬂ(n bH);&(y f:%%)bgl%bﬁyodm% rglgp@Bsb&xﬁB\ﬁ ch ghbtoLfRbocyclic fing systems

includg, hutameinot[lpgigA|tol n ot her enbodi ments, Z' and z2 form a
6- menbered ring. Exenplary 6- nenbe{,\g,d ring structures
i nclude, but arg/MYot limted to: Page 21 of 255 WO
2008/ 063300 PCT/ US2007/ 021626 ONB/ @ OB/ O OWVB/ O W-
i , and U LAP Z€nbogi nents, Z' and
Z2 forman_8- -menbered ring
struct ur edRPmgt to: Re Re N

g’

O~ /0 0==~ O .

wherein X, R*, R! and n are as defined above and herein.

[0079] In certain embodiments, Ring A is an optionally substituted phenyl ring
system of the formula:
[VAVAVAV AR
Y
(R1)n_|\/
/
g’
\X—-RA :

wherein X, RA, R! are as defined above and herein; and
n is an integer between 0 to 5, inclusive. |
[0080] In certain embodiments, Ring A is phenyl. In certain embodiments, Ring A is
phenyl and at least one R group is fluoro in the ortho position relative to the boron atom.
[0081] In certain embodiments, Ring A is phenyl, R* is Ring B, and Ring B is also
phenyl. In other embodiments, Ring A is phenyl, and the group: |
(R%)m

)

is attached to Ring A para to the boron (B) atom.
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O,I: P orr wherein Re is hydrogen, a suitable am no

protecting group, or an optionally substituted Cl-6
wabdophetspc, Cl-6 heteroaliphatic, C6-12 aryl, PCT/0852002021626

het er oaryl group. [0069] FurthernDre as generally

[0082gef | n%%n %%}/ns prﬁgcgt}n%%% T ]é ag? teé\ga nf&l t853 égy %@%%Pgaodlmems

n is aPintéger Betwhed er@ar Ml othir@eibodBReht A is Qrdﬁl 2RIkt BtHe k@Bodiments, n
t ogether form an optionally substituted 5- to

is 1. Insfillygee @rqmbﬁghmvmérreusﬂ In gl b’¢tr1§h¢r§mb@dm¢®edilbf)

ar bon at an tiona .
083,37 ookt el iR is Rite, & & B SRioBafY byRBRY phenyt ring
systen@@ﬂ&iyséﬂel‘tﬂ’tﬁéfoﬂnuﬁe and O [0070] For exanple, in

certain enbodinments, Z° is -OR and Z2 and Ring A

taken tog gat’her form an optionally substituted

6- menbered |ring. Exenplary ring structures include,

but are imted to; HOB 3E3D O and wherein Ring A
erein. Page 22 ofv255 WO

bond or an opt| (E

branched Ck- yl el

[ 0072] In ce}R"al n enbov

[0073] ome embodi nents, L' i$ an optionally
S M/lbsltem Xt 8& R'ang nedri p éwfmedmbevqandl hereis.one

[00842{?3 Idleﬁ]g tﬁ}srl’ %rpyociuinﬁr?tg,t]g&g AR nal ) é?tSUb % tbflis ﬁ%dc élﬁnyl ring system

havin®@i LXR&Igkduppips 6 thetRebrlatord oKy bRN6E Ok hact 00741 In

et other éenbodinents, L' is a-CH(R - group, wherein
is as defmped here| n. AR some enbodvnents, L' iS.a-

- CH2- . [0075] I n other embodi ments L' is a
' her ei n.

an optional | dne noi €t'y.

R1
xyet ot her x
\RA b b \RA b
[Va¥aVaVal
r' R R' R! R’
R1 R1 R1
X X X
\RA , \RA or \RA ;
wherein X, R*, R! and n are as defined above and herein.
[0085] In yet other embodiments, Ring A is an optionally substituted phenyl ring

system having an —XR* group meta to the boron atom of any one of the formulae:

Page 25 of 255



enbodi nents, L' is a -CH=CH group. (iii) Rng A
[0001] As is also defined generally above, Ring Ais a
wW@piosoesshl y substituted saturated, partially PCT/US2007/021626
unsaturated or aronmatic C5_8 nonocyclic, C6-10
wndi cyclic or 010- Ie~kricyclic ring N\x)g,temoptlonally
contai ni ng one or |nore heteroatons ijndependentl|y
selected fr mthe group consisting|of N, S and O.
Q ( AJ S a substituted
omatic C5_8
LR 0 yC|ICRQI‘ Cld |cycI £ ring
G pti onal PrLontei,m'ng A8 er oat ons
i ndependent |y sel ect ed %ron1tﬁe group conélstwng of N,
w& and 0, wherein Ring A has at |east one fluorine
substituent (e.g., as defined by R). In certailum.
| ea

Ed

ed frowREhe gf oup “&¥0nsi st i S and 0.
| n$ome enbodi ments, R ) optRbnal |y
substituted saturat®d, partlaﬁiy unisat urat edoor

w~aromatic C5_8 nnnocycllc carbocyclic ring system

[ 0004] For exanple, in sone enbodinments, Ring Ais an

optienal ly substituted aromatic C6 or C8 nonocyclic
aybocyclic ring system Such nonocyclic carbocyclic

g systens include, but are not limted to: ,n w

RLMR*\ X-RA and X-RA . wherein X, RA, Rl and n

are & defined above and herein.

R ; wherein X, R, R! and n are as defined above and herein.
[0086] In yet other embodiments, Ring A is an optionally substituted phenyl ring
system having an —XR* group ortho to the boron atom of any one of the formulae:
NNAN
bl [V AV VAVl [VATaAVaVal X
| RA
X R! X X
™~ RA ~N RA ~ RA
R! R
[VaVaV Vol
M R? X
~ A
X R! X R
NRA NgA
R? R R?
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[0079] In certain enbodinments, Ring Ais an optionally

substituted phenyl ring systemof the formula: (Rl)n
wWO200BR06330mherein X, RA, R are as defined aboveCEHNS2007/021626

herein; and n is an integer between 0 to 5,

inclusive. [0080] In certain enbodi merts, Ring Ais

plewyl . I n certain gupodi nents, Ri ' phenyl and

at |least one R group is fluoro in th gosmlon
R1 rel.tlvexto t hg1 bor o [ 0081 rertar
ntERARl N A ptienyks RA g B, and Ring
dl so phenyl . her enbpah Ring Ais
and the g R2)m X B is |attached to Ring

’'t he boron™¢B) atem Page z4 of 255 WO

2008/063300 PCT/ US2007/ 021626 ' [ 00821 In certain

enbodi ments, n i §}an integer between 0 to 3. In some

erbodi nents, n ig an integer between 0 to 2. In other

j X 2>gd n yet ot her enbodinents, n

her enbodi ments, nis 2. In still

s, Nis 0. [00831 In certain

enbod| ments, RingYA i sRan optionally substituted

3 I,ng system of any one of th% prnul ae: , n"nr

Covw ()" peir R1o o1\ xrvhereip X R, R mnd  mejas defingdpabove

and he$kin®" wherein X, RA, R and n are as defined above and
erein. [00841 In other enbodinents, Ring Ais an .

[0087ppt i ond@lohweverihish id ¢er@ath @hdiimetits NIheidiaDE M a dd3dleAtbedd and R is
- XRA group para to the_boron at om of any one of the

hydogeny nE Aets anjoptipna lyfubstifutgd phanykring system of the formula:

R1

[VaVaVaVyl
.
(R1)n_|-
/ . . 1 . .
; wherein R and n is as defined above and herein.
[0088] For example, in certain embodiments wherein X is a covalent bond and R* is

hydogen, Ring A is an optionally substituted phenyl ring system of any one of the formulae:

[VaVaVaVal
AN CAAAS [FaV,VaVol
R! R
s R1 s R1 ’ R1 H
[VaVaVaVyl
N\N\NN
R1 [V aVaVaVo ANNS
R1 R1 R1
R1
R’ R’ R!
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R RLRLRL XXRAXXRA XXRA XXRA X\RA f .nnnr nr~nr Ri

RLRLRILRL RIL/ RRRL XXRA X\R or X\RA wherein X

w2 08M633emd n are as defined above and herei n. P¢D085287/021626
In yet other enbodinments, Ring Ais an optionally
substituted phenyl tdag system having an - XRA group
nmeta to the boron atgm of any one of the fornulam

LTVW LW T R'} RL XR ,R! R!
RL RI[RL RA 6x I R, ,, Wi
Ri RA RA RA VvV Ri
R1 R1 R1
R R' R'" R R' or R :
wherein R' and n are as defined above and herein.
[0089] In other embodiments, Ring A is an optionally substituted saturated or

partially unsaturated Cs_g monocyclic carbocyclic ring system. Such monocyclic carbocyclic

ring systems include, but are not limited to:

A VLV, Y,V
(R1) I S g (R1)n (R1)n
n \——\J\X—RA &\ X—RA .

wherein X, R*, R' and n are as defined above and herein.

[0090] In other embodiments, Ring A is a optionally substituted ‘saturated, partially
unsaturated or aromatic Cs_g monocyclic ring system containing one or more heteroatoms
independently selected from the group consisting of N, S and O.

[0091] “For example, in certain embodiments, Ring A is a optionally substituted
aromatic Cs_g monocyclic ring system containing one or more heteroatoms independently
selected from the group consisting of N, S and O. Such aromatic monocyclic ring systems

include, but are not limited to:
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/ XI RL ; wherein X, RA, RL and n are as defined above
and herein. 10086] In yet other enbodi nents, Ring Ais
wa@eoospéizonal | y substituted phenyl ring systenPtEUS2097/021626

an - XRA group ortho to the boron atom of any one of
the formulae: .rw nnnr Jvw\ X RA XRA R1XRA X ~'RA

RL Irv-~hnnr R1\ X RA Rl RA 6R1 Rl |[R1 Page 26

of 255 8/ 063300 PCT,Q 007/ 021626 \ R1 X~RA

ke e e AR\ R
F&f&’nRﬂ

dNRQare as d Nﬁbove
and here 0087 Hovveve\/ SO |n certal K A
embodi ments, %herei,n X is a covar®ht bond and R& TR

hydogenvmﬁyng A is an optionally substituted henyl
ring systlemof the forml@y™VIvw+ (RL)~ ein
and n i defi ned above and herein. [008 j For
exanpl |n certm nbod_ ts mherﬁh =§
coval and

“S' K,\

(R1)n , x—RA X—RA
[VaVaVaVal O
5\( Y(R1)n ;\( YX_RA 7N_<
R")q X
N—N ) \—/\X—RA

- ( _\ /—’—\ /==\
R R"n X
\ RA \\N——N//\X_RA
/:‘:\ N:=\ / N:’_
\‘ AN < P> < —\
(R1 \—— X"—RA (R") \\—N>\X_RA (R1) /\;\]——-[\{/\X—RA
v SN anns |

Yan N=‘='\ | N
N % < (R1)n_\ ?
(R :\—N X—RA (R1)n/\;q—-N/\x—RA K&\/J

and X—RA;
wherein X, RA, R' and n are as defined above and herein, and
R® is hydrogen, a suitable amino protecting group, or an optionally substituted C;_g
aliphatic, C;_¢ heteroaliphatic, Cq_; aryl, or Ce_j3 heteroaryl group.
[0092] In other embodiments, Ring A is a optionally substituted saturated or partially
unsaturated Cs_g monocyclic ring system containing one or more heteroatoms independently
selected from the group consisting of N, S and O. Such saturated or partially unsaturated

monocyclic ring systems include, but are not limited to:
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hydogen, Ring Ais an optionally substituted phenyl

ring systemof any one of the formulae: w RL R R
wWOoR200R0633m vir  .nnnr Rt ,nn,vR R R Rl R WKT/Bd2007/021626

Page 27 of 255 WD 2008/ 063300 PCT/ US2007/021626 Jvww

,rvtinr & ~R OMWVI R Rl R~ R~ \ Rl lhbiR*RL R

R , RL, RlL or R whéflein R and n are |as defi ned

above an ein. [0089] t her enbodi Ring A
is g optionglly sugéﬁit t ed aturatﬁ@g) S_\ially
nsat'ur vcli ¢ carbocycli € r SNRYem
Such nono car bocycll i ng systens | Nde ut
are not |ini éd_th 1\ ~RL)nX—®L) n (R)n XRaR
x- RA X- Rl)n X-RA\X-RAand X- RA , vvherelnX
RA, R an n are as defined|dbove and herei*}}"”] 0090]
I n other odlments Ri n |saopt|onall L
sulg,ﬁt)l aturat ) tila Iy uns( ura r
ar omat | m)nocycl Fedri ng §yst em c&'ht gi ni ngy one or
nor e hete
_RA X_RA . X_RA
|
S [_\NRQ
(R1)q /
(Ri)n X—RA  (Ry)n X RA, \_—\/\X RA
SN NN [VaVaVa¥y)

S o o} o)
\ / \ / /
(R1)n/ \_/\X—RA,(R%/ \—‘/\x—RA (R)/ _\/\X—RA,
| ‘
RIN—
RN, (R)—/ e (' N
/ (R1)n— /
Ry \_/\\X—RA, \—/\X—RA \—/\X—RA
o, e f .
/ \ \) X—RA (R1 /\—/\X——RA-

RY) N x—RA_ R,

wherein X, R, R!, R® and n are as defined above and herein.

(b) Bicyclic Ring A Groups
[0093] In certain embodiments, Ring A is a optionally substituted saturated, partially
unsaturated or aromatic Ce_jo bicyclic ring system optionally containing one or more

heteroatoms independently selected from the group consisting of N, S and O.
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i ndependently. selected fromthe group consisting of
N. S and 0. [0091] For exanple, in certain

wepdsmesent s, Ring Ais a optionally substitutBdI/US2007/021626
aromatic C5 8 monocyclic ri ng system cont ai ni ng one or

re het ato ndee en ted. fromth
[0094gD r oup %e aly Fmpo gm&n.é %a ogﬁc&rﬁl y, 8R’§Ht?t8d saturated partially
unsaﬂﬁ‘@t@@@b’&lohﬁtlb a9, Bﬁé%lﬁi&rbdcpé?ﬁd&%@g tm.are not limted

o (R)n (R)n O(R)n R "<\ -RA X-RA X RA Page
[0095128 of BBServgin mdﬂ"@@ﬁﬂORRQTAUSZEOOWIMIGZﬁIbSWMOHmnc Cs-10

blcycl R%P?%F?% rlgg{%yﬁ%m Nﬁo,maﬂc 2’16(@ b}(‘ﬁ'RQ: @&g*yﬁgnk oé\gﬁ-ls @'pe may be
either fl‘!’ll}na%rofnfaffc %k Sﬁ?\?}rﬁn?%% I%erh(ré aﬂﬂhﬁlﬂ% M partlal}&Véﬁ’omaHé’ (1re wherem
one rifg is aromatic and one ring is not aromatic).

[0096] For example, in certain embodiments, Ring A is a optionally substituted fully
aromatic Cg o bicyclic carbocyclic ring system. Such bicyclic carbocyclic ring systems

include, but are not limited to:

[N AVAVAV )

wherein X, R*, R' and n are as defined above and herein.

X—RA
b

[0097] In other embodiments, Ring A is a optionally substituted partially aromatic Cq_
10 bicyclic carbocyclic ring system. Such bicyclic carbocyclic ring systems include, but are

not limited to:

W\N“ AN

Ry \—b (R‘)n \__2:/< <R1>n = .
x—RA x—RA X—R” an

|
/' N\ P
(R1)§"—

X—R"; wherein X, R*, R! and n are as defined above and herein.
[0098] In yet other embodiments, Ring A is a optionally substituted saturated or
partially unsaturated Cs_;9 bicyclic carbocyclic ring system.
[0099] In certain embodiments, Ring A is a optionally substituted aromatic Ce-o
bicyclic ring system containing one or more heteroatoms independently selected from the

group consisting of N, S and O. Aromatic Cs_j9 bicyclic ring systems of this type may be
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vvw ,nnnr N= N (Rl) /~-N X-RA (R) A-N X-RA (R1)n "N-N
X-RA , , nnn~ ,nnnn NN=I.N-I- N(R)n 11 (RLJ N

wWO2@80433086 N\ X-RA )n (R )n and X-RA wherein X, RA/UR007/021626

and n are as defined above and herein, and Rg is

either WIW S92 1c ?z Ubslileq?b ba% Qllt %ﬁlgf‘?f c}?&ﬁ%ﬁ&(ﬁargﬁlaﬁp(i e., wherein

I Ona

one rliﬂgaiseir@ﬁhtl(pdfiﬂltdrﬁ ririghs At ardnthtic)or CBr 12 heteroar yI
[0092] In other enbodinents, Ring Ais

oup.
l00108bt i onEPY §Xasinke (N ceitan cadodinanis Ring 16a1|5ta| <aqt1|oyally substituted fully

w654 507 MOBE LBt I SERIE Y By Bhncens

select@i ﬁk‘bm dengionp i ogsisingNof N, B1end0. Subh sRér4ted Biéyélic ring systems

partially unsaturated rmnocycl ic ring systens
mcludpn}gqt@gfenot@mltegrt@ not linited to: Page 29 of 255 WO

200844063300 PCT/ US2007/021626 rw S (R1)n (R)nh RO

(R)n O X- RA X- RA X-RA ™ , Llvvtir rw' .nrnr

(R | yn (R)n OS X-RA X- RA X- RA
A A

S.
(R1)n/ . R! R? / —
\/ ()n ( )n -
X—RA X—RA /\x—-RA
| | -
//‘ \ NRS [ NRS // > NRS
/= | - ) RN=( |
~ /X—RA Né\X—RA /\X——RA
AN [Va¥aV¥aVol
- -
/N A .-
(R1)n/ \ﬂ X—RA (R1)n/ — }
NRY i Né\X—R“
" |
I\ . :
(R’)n/\N— _‘J‘_x RA (R1)n/ — } Ry &é
NRY , Né\x_RA, N
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~Mro,nnnr S ONRY (RL)n ~\ (R1)n X-RA (R1)n X-RA
X-RA , , [~1Vl/" Mvw% .nnnl+ S0 00 CO (Rl
WORMS06RY) /~/\X-RA (R1) pX-RA n , , °~ LP .| vve€T/US2007/021626

/vvv-NRO RON-I RON O \NRO 9 1 /~\ A(Rl)n ~\ A(R)n
RA (R)n XRXR X-R, , .lvvw”f RO RON NR9 / NR9
(Rl)n ~-~ X-RA (R1) / X-RA, and (R-)n \ X-RA. wherein
X, RAA R, RO n are as defingd.above and herein.
(b) BICXﬁiL i ng [0093] |In certain
enbodlnents /Rlng option substituted
saturated, p G),al nsaturag;o aromati c C6-10
bi cyclic ﬁg_g jgonal | y,cont ATTTIRg one or nore
het er oat o '%depen eé/

JAN

consisting of N, S

enbodi ments, Ring Ais a optionally substituted’
sat ur at ed, ially unsaturate aromatic C~jo
bi cyclic cafqgf:ycl ic ring system iq 0095] In certain
enbodi nent g ng Ais a option ubstituted
aromatic gzo

(RYn

N
(R1)n/_ \
Nﬁ\X—RA .

3

wherein X, R*, R!, R® and n are as defined above and herein.
- [00101] In other embodiments, Ring A is a optionally substituted partially aromatic Cs_
10 bicyclic ring system containing one or more heteroatoms independently selected from the

group consisting of N, S and O. Such bicyclic ring systems include, but are not limited to:

[VaV VaVal

o
(R1)n§\‘—_N>§N [ (R1)n /;—_b

\)\X—RA,

X-——RA,
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bi cyclic carbocyclic ring system Aromatic C6-]0
bicyclic ring systens of this type may be either
wo pdoBpeBromatic (i.e., wherein both rings are BCDOSI00T)21626
or partially aromatic (i.e., wherein one ring is
aropatic and one ring is not aromatic). [0096] For
exapple, in certain efffdi nents, Ring Ais a
' ully aromatic C6-10 bicyclic
mM\Such bi cyclic carbocyclic
e not limted to: .nru,r
X, , R and n are as
[06827] In other enbodi nents,
i Ytwtearpafdtial ly aromatic
C6- 10 bicyclic carbocyclic ring system Such bicyclic
carpocyclic ring systens include, but are not limted
Jvyww O (R) \X-RA\X-RA x-RA and nnnr O (Rl)
wherein X, RA, R and n are as defined above
' [0098] In yet other enbodinents, Ring Ais
. y substituted saturated or partially
(Rau ratef C6-1o bicyclic carbocyclic ring system
[ 0099] Ny#rgertai n enbodi ments, Ring Ais a optionally
substitutedXarBfmtic C6-io bicyclic ring system
nore heteroatons i ndependently

st
s Biherind: R gy Riand g apas debned savgndhemin. s and’ 0.

0107 1688 By S P o
partially t irsatufastd YCapobRytlic (inge systothecditdinidgt bnd i f#9fod¢ heteroatoms

. aronat i or partially aromatic (i.e., wherein
1ndepende1r1Tt?y se?gcted frc?m the groug consisting of N(, S and O.

(c) Tricyclic Ring A Groups

[00103] In certain embodiments, Ring A is a optionally substituted saturated, partially
unsaturated or aromatic Cjo_j6 tricyclic ring system optionally containing one or more
heteroatoms independently selected from the group consisting of N, S and O.

[00104] In certain embodiments, Ring A is a optionally substituted saturated, partially
unsaturated or aromatic Cyo-1 tricyclic, carbocyclic ring system. Such tricyclic carbocyclic

ring systems include, but are not limited to:

L
X

X—RA ;

wherein X, R*, R! and n are as defined above and herein.
[00105] In certain embodiments, Ring A is a optionally substituted aromatic Cjo_e
tricyclic, carbocyclic ring system. Aromatic Ce.14 tricyclic ring systems of this type may be
either fully aromatic (i.e., wherein all three rings are aromatic) or partially aromatic (i.e.,

wherein at least one ring is aromatic and at least one ring is not aromatic).
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one ring is aromatic and one ring is not aromatic).
(001001 For exanple, in certain enbodinents, Ring Ais

w@2epnesmal | y substituted fully aromatic C6- 1BCT/US2007/021626
bi cyclic ring system contai ni ng one or nore

e e T
aromd#¥%SC B tridydR¢, l&?boc%b'l‘ic AhL spgbml | Sﬁ‘ldheﬁllc%hc E/arBoéy'chc ring systems

iVV, T ., VV~r R)n
include, Bt axe mt limigadte: - N NR9 NR 9 s 9NR9(R)n(R')I
(RL/ JJ N X-RA N~\X-RAX-RA .nnnr .Mir I-NI-N N R9
(RI) /[ X--RA(RI) ni NRO NX-RA WI nnnr nnn~ -NN
J X-RA (R)n (R)n NR9 MhX-RA N X-RA
(Rl) X1 L O !\fN

wherein X, R*, R' and n are as defined above and herein.
[00107] In other embodiments, Ring A is a optionally substituted partially aromatic
Cio-16 tricyclic, carbocyclic ring system. Such tricyclic carbocyclic ring systems include, but

are not limited to:

A

(RY)n

(R1)n OQ

wherein X, R*, R! and n are as defined above and herein.

X—R* and

[00108] In certain embodiments, Ring A is a optionally substituted saturated, partially
unsaturated or aromatic Cjoj¢ tricyclic ring system containing one or more heteroatoms
independently selected from the group consisting of N, S and O.

[00109] For example, in certain embodimehts, Ring A is a optionally substituted
aromatic Cio¢ tricyclic ring system containing one or more heteroatoms independently
selected from the group consisting of N, S and O. Aromatic C_y4 tricyclic ring systems of
this type may be either fully aromatic (i.e., wherein all three rings are aromatic) or partially
aromatic (i.e., wherein at least one ring is aromatic and at least one ring is not aromatic).
[00110] For example, in certain embodiments, Ring A is a optionally substituted fully
aromatic Cjo-1¢ tricyclic ring system containing one or more heteroatoms independently
selected from the group consisting of N, S and O. Such tricyclic ring systems include, but are

not limited to;
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PCT/ US2007/ 021626 .rvw+ O ~,nnr RA-X NR9 (R)n O
WORGBNS33RA , , ,niv,r VIVVWAP (R ) (R, NX- RAPCEDNS20TR1626

.nnnr Irvtnr  \ / \ Xx-RA (R )/ \N(R )/ N NJ\X-RA N

and ,ivwP N N--~\X-RA. (R).Wherein X, RA, R, RO

and n aré'|as defined above and herlein. [00101] In

ot her e ments, Ring Ais a Qnal Iy substituted
parti al [ [ [ ic N\hg system
cont ai e/ng 0 TOr pdepgndent}l y
sel egt mth ) BTN=RE S and 0.
Such bi cycl i Ot
limted to: , (R1) 0 ~_K—8*
(R) / (R1) / N

[VaVaVaVyl

(GYX

NRS X—RA and X—RA.
wherein X, R*, R', R& and n are as defined above and herein.
[00111] In other embodiments, Ring A is a optionally substituted partially aromatic
Cio-16 tricyclic ring system containing one or more heteroatoms independently selected from
the group consisting of N, S and O.
[00112] In yet other embodiments, Ring A is a optionally substituted saturated or
partially unsaturated Cjo-j6 tricyclic ring system containing one or more heteroatoms

independently selected from the group consisting of N, S and O.

(iv) X

[00113] As is also defined generally above, X is a covalent bond or a bivalent C;_
hydrocarbon chain, wherein one, two or three methylene units of X are optionally and
independently replaced with one or more —O—, -N=N-, -CH=CH-, -NR’—, -S—, -C(=0)-, —
C(=NR’)-, =S(=0)—, -S(=0)— .or an optionally substituted phenylene moiety.

[00114]) As is used herein, when one, two or three methylene units of X are optionally
and independently replaced with one or more ~O—, -N=N—, -CH=CH-, -NR’—, —-S—, —
C(=0)-, -C(=NR’}-, =8(=0)-, —S(=0),- or an optionally substituted phenylene moiety, it is
meant that one, two or three methylene units may be replaced with any of the groups —-O—, —
N=N-, -CH=CH-, -NR’-, -S-, -C(=0)-, -C(=NR’)~, -S(=0)~, —S(=0),-, and/or any
combination thereof (e.g., -C(=0)O-, —-C(=0)S—, —C(=O)NR’-, —O-phenylene—, and the
like).

[00115] In certain embodiments, X is a covalent bond.
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PCT/ US2007/ 021626 Or o (W, (R1) X-RA, X-RA, and
W@2{R0§3300 X- RA wherein X, RA;, R, RO and n arBCHES2007/021626

def i ned above and herein. [00102] In yet other

00§70 FERbdyin llPefity 2 B TebtiChs RbHHEPE, shgin. 1o other

embodhtrféﬁtssY@Is%%%'lﬁn@@].ﬁ%d%&rﬁ&n ORAE flﬁtﬁf OfeP BMbodiments, X is a
i ndependent |y sel ected fromthe group consisting of N/

bivalegt @nelhydrogashonehagny, cinj yst G&hngemb@mams X010} n

| . .
SRR T e
two ofIERIM&EhAdRY dhits 6f X}’&Je'di)tlbhﬁlgf 8 LRI &RIch @y %ﬂlé(c;d with one or

contai ning one or nore heteroatons independent

more s@+.edN-f-dHr¢He ¥R up-Bansi(3OIngCHNR])-S-3(F0)6.~S(=0),- or an

ertain_en odlrrents Ring Ais a optionally
OPUOI%E}%&%?S}‘HF%%&% Pﬁf%’(’f partial ly unsaturated or

[001 12] onat i cérath &Rbbdinfeue! XCIS acvAesyc, Eydrbwbo%y &ia%fnwherem one
uch trlcgcl c carbocyclic ring systens include,

methylgng yndt of e@ptiopally R)uih mjepgmde)(ﬂmaplacadhmtmqme)Qr IRA;e —O-, -

=N_Re ?}%%Af— a ?’?re te’f I&Rgﬁgb?fe gb—i T%f%])zo—sl)r an optionally

substlﬁjt)éfasﬂﬁeh femai@yatic Cl0-16 tri cycl ic, carbocyclic
ri ng i}s}tem Arorrat|00614tr|cycllcr|ng syst ens of

[00119}hi st Ypeertriry embodimientseX if @l biyalentdPmg hydr¢¢arieon chafrg rvdienein one
et VS5, BB EL gt T o) of partially aromatic
[00120ast  BEerfai8mb&diRRhtsdKOEBtHifAlent C,_¢ hydrocarbon chain, wherein one
methylene unit of X is replaced with -NR’—,

[00121] In certain embodiments, X is a bivalent C;_¢ hydrocarbon chain, wherein one
methylene unit of X is replaced with an optionally substituted phenylene moiety.

[00122] Exemplary bivalent C;_¢ hydrocarbon chains of X include, but are not limited
to:

~(CHR"),0(CHR")¢—; “O(CHR");O(CHR")—; (CHR"),S(CHR"),~;

~(CHR")NR’(CHR")q—; «(CHR"){(C=0)(CHR")—; (CHR")(C=0)O(CHR");
~C=0)(CHR");0—; CHR")(C=NR’)(CHR");—; (CHR",NR’(C=0)NR’(CHR")~;
—O(CHR"){(C=0)(CHR")NR’(CHR")—; (CHR")(S=0)(CHR")~; (CHR"),SO,(CHR")—;
~(CHR"),SO,NR’(CHR")¢—; {CHR"),CH=CH(CHR");~; (CHR");N=N(CHR");
—~(CHR"),C(=0)NR’(CHR")~;

%—(CHR")r—-o—(CHR")r \ />

/\(Rh)q

N2 =\
%—(CHRh)r—o——-—(CHRh), /> %—(CHR ) /
\ /\<R“)q \ 7@,
or
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[00106] For exanple, in certain enbodinents, Ring Ais
w@2@pneBmal | y substituted fully aromatic Cl0_RGI/US2007/021626

tricyclic, carbocyclic ring system Such tricyclic
carbocyclic ring systens include, but afe not limted
to: ,nrv~=r (R) / \X RA X-RA and V\herel X, RA, RL
and n are as defined above and 0R107] In

ot her enbodi ents, Ring Ais opti aI |y substituted
partially ar r®—T1 I yclicy) carbocyclic ring
system Such tricyclic carbocyyi gAystens
include, but are not limted to— eRI), R~ (

~ n.X, RA;, R and n are as

éé"f é%EQBWSR@%% 33’8?/%??1“%"[%‘6108] In certain

e®Deshy@bEsh, hiopéh, AR, -ANRBL !

sat urajtyggg par t |Ea I)? unsa?ujr-g?ﬁjc? @r&jﬁjc O)IféR )2, or an
optionally syestiteed Cng alsphatlenC cohﬁanoahpigatlon@mrarﬂomecmz heteroary! group;
e EREFI5H et RESBEREROM 655 b ol .-

r g | k.

o LD BRUIBRNIC, gL, RO U e e o R i

indepersientdy, Hiydgogene a suitalde amtimsi promemlmgegromﬂ e;neaspimnhlll)y SubStltuted Cis
r t he conlstln N, S and O_,
aliphafE i FEsTEhety Coya P 91 v d R Boube on Bva B joined to
form '535'—t966-exh$rﬂ€éreci Wrlgy 2AHOR®1 Ch)(dro&n o‘P’hﬁ{ %EP r?dlllg Li¥shifited C)g
ngs are aromatiC) or partid %
allphatmege& hetenoaliphatit, Gne arylngr (E(slzhct@rmrylcgrtmp;i at |east one
r| n |s not aromatic). [00110] For exanple, in certain
%%I nts, Ring Ais a optionally substituted fully
a;grmﬁ,llc; akd0_16 tricyclic ring system containing one
or nore heteroatons independently selected fromthe
g ésubtochnsi sting of N, S and 0. Such tricyclic ring

(00123 S ©Fy B IS bt e sE when X is —(CHR"NR’ (CHRM,~, at least one
fluorine substituent of Ring A is ortho to the boron (B) atom. In other embodiments, when X

is {CH2)/NR’(CH;)¢-, at least one fluorine substituent of Ring A is ortho to the boron (B)

atom. In yet other embodiments, when X is -NHCH,—, at least one fluorine substituent of
Ring A is ortho to the boron (B) atom. In still yet other embodiments, when X is -NHCH,—,

one fluorine substituent of Ring A is ortho to the boron (B) atom.

) R

[00124] As is defined generally above, R? is (i) hydrogen, halogen, -OH, -OR, —CF;,
—CN, -NO,, -NC, -SO:R, -SOR, —C(O)R, —-CO,R, -C(O)N(R),, -N3, -N3R, or -N(R),,
wherein R and R’ is as described herein; or (ii) Ring B having the formula:

(R¥)m

)

wherein Ring B is an optionally substituted saturated, partially unsaturated or aromatic Cs_g

b

monocyclic, Cg19 bicyclic or Cq-j6 tricyclic ring system optionally containing one or more

heteroatoms independently selected from the group consisting of N, S and O.
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not limted to: Page 35 of 255 WD 2008/ 063300 _
PCT/ US2007/ 021626 ,nivv, ,rwtr (R) / | i (R) [ | i
wWORms0&3 RA ,nnnr ,fvv~Lr S (R) n (R )n |POr/us20nR®1626
X-RA and X-RA; wherein X, RA, Rl, RO and n are as
fined above and.hereina [QO0 I.n,ot her

1001286 o T BRR BORRRE. g8 bbny st 7Ok sOR. P -CN. -
NO,, PECt L8OIR, @ORTBIO(Q)R Ao K6 ONE .S KL, NW,RY 6t BN“(R )2, wherein R

contalnlng one or more heteroat ons |ndependent
andRsélle@étdéﬁnffdahWemhgcmup consisting of N, S and 0.

1001255 ook £l b fieal S i gnoRmeaa Sy drogen, halogen, -

OH, LORALWE! e—@I\Cla\léz t ENEY CISIBR! IJS@)I@VS@@RC Q@@Jw' D@@R&R’)Z, -
or nore heteroat ons i ndepéndent |y selecfed frd
CO)NHp e H OSN35t Ny aof-N(R )5 vehorkiO R gnid\R’ axe pOdEfh8d abevei and herein.
al so defined generally above, X is a coval ent bond or
a bivalent Cl-6 hydrocarbon chain, wherein one, two
(vi) Rifig Bhree nmethylene units of X are opt| onal Iy and
|nde endently replaced with ope or nore -0-, -N=N-,
[00127k:|—|:C|—|As is nglnqd generallyGbo@), R* s, Of cedRiin embodi@ne(ﬁ)s ,Rlng B of the
f S(=0)2- or an optionally substltut ed phenyl ene
ormy, Jﬁ)l ety. [00114] As is used herein, when one, two or
three nethylene units of X ar e(Ra)otl onally and
i ndependently replaced with one nore -0-, N=N-,
-CH=CH, -NR -, -5-, =£ C( NR' ) - -S(:O)-
- S(=0) 72 or an optiong tut ed phenyl ene
nmoiety, it is neant & two or three nethyl ene
units may be replaced with any of sthe groups -0-, -

wherehlfk}iné) B%E&?bngnaﬁi? subs t1§ed seﬁc@a‘t’é@ partlaﬁgf uN&t?lrated or aromatic Cs_g

monocyclic, Cq_j9 bicyclic or C10_16 trlcychc ring system optionally containing one or more

heteroatoms independently selected from the group consisting of N, S and O.
[00128] In certain embodiments, Ring B is an aromatic ring system. In certain
embodiments, both Ring B and Ring A are aromatic ring systems. However, in certain

embodiments, Ring B is a saturated or partially unsaturated ring system.

(a) Monocyclic Ring Systems

[00129] In certain embodiments, Ring B is a optionally substituted saturated, partially
unsaturated or aromatic Cs_g monocyclic ring system, optionally containing one or more
heteroatoms independently selected from the group consisting of N, S and O.

[00130] In some embodiments, Ring B is a optionally substituted saturated, partially
unsaturated or aromatic Cs_g monocyclic carbocyclic ring system.

[0005] For example, in some embodiments, Ring B is an optionally substituted aromatic
Ce or Cg monocyclic carbocyclic ring system. Such monocyclic carbocyclic ring systems

include, but are not limited to:
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conbi nation thereof (e.g., -C(=0 0O, -C(=0 S-,

-C(=O NR -, -0-phenylene-, and the like). [00115] In
w@eosasazoenbodi nents, X is a coval ent bond. PageUSBOT21626

255 WD 2008/ 063300 PCT/ US2007/ 021626 [00116] In

certain enbodi ments, X is a bival entaGl-6 hydrocar bon

chain. In other enb nts, X is a|bivalent Cl4

enbodi nents, X is - .
enbodi nents, XRk i vallent (&3
wherein one, two t e met hyl &pe 'ts of X are
optionally and i ndepe dentap9 repl aced wi th one or

B admrare AR oS, -d(=0)-,
Whereﬂg{ :ﬁﬁOT-a,re gg:s‘{\é:ﬁa)ea %@@&hﬁuﬁéﬂ an optionally
[00138ubst i Initcedaiphanlyddimentsp Rédgy B i@ 18dtionallE subdtitited phenyl ring
en‘godi ments, X is a bivalent Cl-6 hydrocarbon chain,
systenpaktheiformyie et hyl ene unit of X are optionally and
i ndependently replaced with @ag~or nore -0-, - N=N-,
-CHCH, -NR-, -S, -C(=0-, |-C(=NR )-, -S(=0 -,
-S(=0)2- or an optionally sufistituted phenyl ene
noi ety. [00119] In certain enbxy nents, Xis a
bi val ent CI1-6 hydrocardgen ' wherei n one
nmet hyl ene unit of X is repl|aced ith -0-. [00120] In
certain enbodinents, X is a bital ent Cl-6 hydrocarbon
chai n,_n\gerei n one nmethylene unit of X is replaced
wivhgreimMi¥ and heod as1defingd skovesind herebrdndents, X is a
bi val ent. C1-6 hydrqcarbop chain, wherein one
n%’tﬁ)?‘flérhtggeﬁkf’iw%fl Oioi%smrcgﬁvgbed with an optionally
[001331bst i HitRAaRhembbeRentDi At ¥Ys anOGkedt BGRB8 Yo 3. In some
bi val ent. C1-6 hydrocarbon chains of X include, but are
embodigients; Wi is @d integer betvrgrh rtoCHRAhgr embadimes) 8 CidRB) n yet other

embo@i%@&%{iﬁ&%ﬁ@@ﬁs %hér%@d%%t%,g&%h %Xq Ms &et ;other embodiments,

mis 0: (C=O) (CHRN) gO; - (CHRh) r (C=NR ) (CHRn) q ;
-(CHRh) rNR (GO NR (CHRN) , -; )
[00133]0( CHRHY (certim) grapqdineNR is an optionally substituted phenyl ring

systen L TR 1 (O r OO GR) - - (R

)IN=N(CHRn) g-; - (CHRh) r C(=0) NR/™ CHRh) g- ;
\(5 /© : \RZ
RZ
, R? , R R?

R2 A Annn

b

[VaVaVaVal
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O -(CHRh)r O (CHRh)r (Rh)g O -(CHRh)r O (CHRh)Tr

(CHRh)g (Rh )gq or Page 37 of 255 WD 2008/ 063300
WEMBEB007/ 021626 0 (CHRh)r (Rh)g wherein RPCI/BSHE7/021626

defi ned above and herein; Rh is hydrogen, hal ogen,

-OR, NR2, -C(=ORM\G(=0OCOR, -C(=ON(Rk)2, or an

optionally substituted C1-6 aliphatic, Cl-6 o

O% op 2onal 'y ;sanStR ut ed e %g.l phati g2 C14

het eroal j phatic, ©6-12 aryl, or C6-12 heteroaryl

gwbelmnh?lstamieﬁaked&rbevg': anchiseteino form a 5-to 6- nenber ed
dr ogen, an optionally substituted

ng; and Rmi s h r
100138 "8 B Fesai 8bockmenribing Ebisi NS 16 Sorsh embaRgenis both Ring
ryI group; gis Oto4, r is Oto 1l; and
Band%n%%zﬂ@gﬁéx&?[ 00123] In certain enbodi ments, when X is
[00135)( CHRh)n Ndftief Ciibgdimentaf RigaR ionen opliowallynsubstituted saturated or

bstit t.of Rin s ortho.to the bor B) atom
partialfy| Ugsafpisgic Fbgdmf@ﬁ?‘élc oA tigg BEHB)-r §p§(re§mcqchc garbocyclic

ring s%ﬁéiﬁ&n@ﬁ@efﬂuﬁ:‘Qfe'J&?hﬁfHE&%.t uent of Ring Ais ortho to

he boron atom In yet other enbodi nents, when X

IS -NHCH2-, at |east one fl ne substi t of Ring
Ais orthototmnboron(B) tom In still|] yet other
enbodi nents, when X is -N one fl uo#y

substituent of Bing Ais o the B) atom
(V)RA [00124 A& s (R&f i gene®ldyrabove, \RA is
(i) hydr ¢8®a—hal ogen, - - CF3,
[VaVaAVaVAl
[VaVAVAV,)
NN
(R?)
(Rz)m (Rz)m_ "
, and ;
wherein R? and m are as defined above and herein.
[00136] In other embodiments, Ring B is a optionally substituted saturated, partially

unsaturated or aromatic Cs_g monocyclic ring system. containing one or more heteroatoms
independently selected from the group consisting of N, S and O.

[00137] For example, in certain embodiments, Ring B is a optionally substituted
aromatic Cs_g monocyclic ring system containing one or more heteroatoms independently
selected from the group consisting of N, S and O. Such aromatic monocyclic ring systems

include, but are not limited to:

Voo
NV, VoV CAAAS VoV, ¥,V
[VaVa VoVl

_‘_ 1 N ——N
(Rz)m_Q;\S (Rz)m_£/° (Rz)m{;\NRg (R2).. Sé /7 (R2)m—</\NRg
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-CN, N2, -NC, -SSR, -SOR -C(OR -CX2R -C(ONR) 2,
-N3, -N2R, or -N(R)2, wherein Rand R is as

waele®sinedsedd herein; or (ii) R ng B having the fepeHubmn7/021626

(RRkm B wherein Ring Bis an optionally substituted

saturated, partially unsaturated or aromatic C5_8 S

nohqQc C|IC CGJ;],\Q,,blcycllc or 510 16 triscyslic ring
system option I y contai ni ng ne or nore | heteroatons

i ndey endently ted from gr oup ¢ sting of N
& Fgﬁ)é\ 255 V\D Pn;\ \N
(RZ)m U 06 '%2 26 NBeo rtaln Pé@o/di’“ﬁenﬁps)m //
rogen, gen,,- , -CN - N2, NC,
SRR -SOR -C(OR, COZR C(O)N(R‘)Z N3, N2R, or
j()z wher ei n and R arg,as defined above and
[00126] | n certain efbodi gents, is a
aI nt ond :m i's hy E%Rn gealo 2) - OR,
}@*FJN(R”)z N Q N(R ) 2,
(Rz)mv\,her ein R and R'\%e as defl Ned above Nsﬁj‘Nher ein. ,
(V|) Ring B [00127] As is deflned general |y above, RA
rtai nbodi p@nts, Ri ngvB of the | a:
wherei M Ring/B is an optionally subgtituted
ed, parti y \unsat ur at ar omat 8
c, C6_20 bicycligc 10- 26 tricyclic ryng
em gpt (R cony/ai ni Ng O nBf)a t er fat ons
dent | d fromthe gfoup consiNst+RQ ,of N,

S and O [00128] In cerfain enbodinents, Ring Bi’s an
aromatic ring system In cgrtain errbo‘d‘(‘ﬁﬁnts, bot h

Ri ng B"and Ri ng™Xvare aromati c ring systjens. However,

[ rtain enbodi ments, RLhg Bis a ted or
tilal\y unsafturahed ri yatem ( Monogyclic Ring
stens 4 001 In erta@ embpdi nenks, Ri Bis a
PO\l onafly supftitidted safur at’ed, papti al |

unddt-uNat e&6r ar ohaf(Rdm Nmnb%))ﬁl iNThg system
opt i onaIIy cont ai ni ng one or nmore heteroat ons

[ endent | y%‘e‘r‘ect ed fromthel group consisting of N,

Saorl\lo. Nl _=\
MO
m and

wherein R? and m are as defined above and herein, and

R® is hydrogen, a suitable amino protecting group, or an optionally substituted C;_¢

aliphatic, C,_¢ heteroaliphatic, C¢_;; aryl, or Cs_j2 heteroaryl group.

[00138] In other embodiments, Ring B is a optionally substituted saturated or partially

unsaturated Cs_g monocyclic ring system containing one or more heteroatoms independently

selected from the group consisting of N, S and O. Such saturated or partially unsaturated

monocyclic ring systems include, but are not limited to:
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[00130] In sonme enbodinments, Ring Bis a optionally
substituted saturated, partially unsaturated or
wW@e@sa®m633e0 C5_8 nonocyclic carbocyclic ring sysPEmnus2007/021626
[0005] For exanple, in some enbodiments, Ring Bis an
optional Iy substituted aromatic C6 or CSJmocycl iC
carbaeeyclic ring gystem Such nppocyclic c rbocycl iC

ring |systems |ncI ude, but are not [imt : Page 39

of V\D 2008/ 0, O PCT/ US 021626 (R2) m
(RH, R Fgﬂz)and_m ane as d f| ned Babove

a her n. [0 31] cert@j n e Odl rre ng Bis

an onal |y su\bs.t/f/t ut ed phe of t he

fornula: (R2)m wherei’n R2 and m are as defr ned’ above

and ein; and mis an integer en 0 to_ o,

' sive. [00132}MVYMM certai n enbodi nents, mif an

between 0 tjo 3. In sone odi nent s is an

bet ween 0 . In othep7e i ment s 1
. yet other e &gl(Ré)m,t—s—mls 1. Isstrlloyet
er OqRYpATS; mMi In still yet ot
RA)venbodi ments, mi [00133] In ai ([R2gfhbodiTfent s,
Rin BIS an optlonally substituted phenyl ring ’
syst mof anyo fthef e: R2 R2 R2
rvv~r R R R|R2 R2
N
O\ /E j
RZ) RZ) O R2) /<_/ (Rz)m o)
[VaVaV Vo) [VaVaVaV,S
| [VAVAVSV ) |
NR9 N\NRQ RIN N
Nrs R e (RO
(R9)m (R NR?
[VaVaVavy
AR [V aVAVAV )
IV l N
N
g
NRY (Rz)m{ j NR
(R)n M NRO | (RO Ry
[V aVaVaVal
(VaV ¥ Vo)
N
NR? R
R and’ " : wherein R%, R& and m are as defined above and

herein.
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.nnrv, , WR2 | v@" R RR :::: R R or RR wherein R2 is
w@20080633med above and herein. [00134] |n cert aP@I/US2007/021626
enbodi nents, Ring B is phenyl. In certain enbodinents,

hot | N B and Ring A are phenyl. [00135] In other
®) B’%’%ﬁr&%@@uﬁ ng Bis an optionally substituted

[00139pt Ur af dertdin eRBdOdinfntsy RS BLiY b dpBEn4M, ibsMORAKG I fied, partially
carbocyclic ring system Such nonocyclic carbocyclic
unsatyrpigd ey grasnaici fehuddcychatring systom bptidnally coptainingnone or more

g i AT TR B °

[00140F" ei NIn b&uB Ethbodlithets) RingeBRO digpEBAally. éﬁ:blmtuédisﬁm?ated, partially

optional ly substituted saturated, partially

unsatyaigd oo Arpmstic dfs-1a bisyrelid carl@geysliomingsystdni.c ring syst em
ntai pi ng_one or nore hegtergatons .i ndependent | .

oot g8 5% B Wi o diRitls, ik ol horpepmaly” Staineg aromatic Co o
bicycli®BarBddyclie i@ <FSRme  AtdinAR'¢a],bi&/e Hindel e ms Ffsis BypeSmay b
_lcyca opt i oyr?al Inygﬁbstj tuted ar%ﬁatlggg%fg%%onrggycl i‘g%ﬁ may be
either fullyjaropnatie 4 & owhereini hoth tings are aromagicher partiatyoarsmatic (i.e., wherein

.i ndependent | sel ected fromthe group consisting of
one r 1s§[}

I
HA IR N S AR A8 Hocycl i ¢ ring syst ens
00142C! Ud@or BkHm 56 8n RektaihiMboBEndris, RINY B is-a PHonall Mbstituted full
[ ,Pmnr Of - Iﬂ NnN a(uR2)m (m)rﬁ(R}ggmlﬁlﬁgai%f%ﬁy?IRszlgurﬁ y
aromatjRgCe-10 bicyclic carbocyclic ring system. Such bicyclic carbocyclic ring systems

include, but are not limited to:

e
wherein R? and m are as defined above and herein.

[00143] In other embodiments, Ring A is a optionally substituted partially aromatic Cq_

10 bicyclic carbocyclic ring system. Such bicyclic carbocyclic ring systems include, but are

not limited to:

1 L, /k
/" \ /" \
<R2>m§\=—2:> WM% (R?)y

|
A
S

(R
; wherein R? and m are as defined above and herein.

[00144] In yet other embodiments, Ring B is a optionally substituted saturated or

partially unsaturated Ce_jo bicyclic carbocyclic ring system.
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NNSS(RmNN—N .nn~ 0 0 ,rw,, .n""r RON- N 2)

N Arvy. rvw . nnne, -1 5 B N .
[001451:\)2 c?r@? }n%zc)d rfg&t}ts, / Rmﬁ F&)%ORE (Nlarlly substl\h:lteﬁ romafic Cé-10
b1cycli<rhné R¥3t8M TontdReihg Mn! drRRofd hderboRRAnWjRh&dilyRelR0d fom the
are as defined above and herein, and

group consisting of N, S and O. Aromatic Cg_o bicyclic ring systems of this type may be
either fully aromatic (i.e., wherein both rings are aromatic) or partially aromatic (i.e., wherein
one ring is aromatic and one ring is not aromatic).

[00146] For example, in certain embodiments, Ring B is a optionally substituted fully
aromatic Ce1o bicyclic ring system containing one or more heteroatoms independently

selected from the group consisting of N, S and O. Such aromatic bicyclic ring systems

include, but are not limited to:

f f . /
(Rz)m (Rz)m Rz)m
Rz)m

aAVaval

| |
(Rz) ? Rz)m/\;@ ). ( / (R2 /
l i
m Q A
R3) A w5 S QJ
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RO is hydrogen, a suitable am no protecting group, or
an optionally substituted Cl~ aliphatic, Cl-6

wheadoenessho phatic, C6-12 aryl, or C6--12 het er oBCWIUS2007/021626
group. [001381 In other enbodinents, Ring Bis a
optional | ynsUbstituted saturated or partially
unsat ur atedl C5_8 nonocycli c vring system co

ni ng one

or nore h rat ons i ndependegntly selected fromthe
group copsi gof N S angl N Such sat urat

parti all Nﬁd no Cc r|ng sy tens

[ nckpgz)*i g [imt

(R m'T ~ I (RS o W&f

2008/ 063300 PCT{ES2007/ 021626 . rvop.
(RR)m-f (RR)m (R2)mS / O SS QN/O(RZ) ., nohr Db

~nnnt ONRg (RR)mS 0 (R2)m (R2) m{R2) m,nnnr
rvtnr T 0 O‘D"’RgNO(RZ) (R2)mti)--/ (R2) Al /]
rvw.~ ~ L TWeT ny

/Rg R2) NRg )m(R2)mN ° 0
S Rz)m \
Rz)m \ N ' (RZ) _/ \
AN X—RA 0 o \e== ,
(Rz)m/ — \ (R2 (Rz)m \—_2—\
N—/N

.

(Rz)m/_ \>
N="" . wherein R?, R® and m are as defined above and herein.

[00147) In other embodiments, Ring B is a optionally substituted partially aromatic Cq_

10 bicyclic ring system containing one or more heteroatoms independently selected from the

group consisting of N, S and O. Such bicyclic ring systems include, but are not limited to:

J'VW

[V aVaVaVyl

(Y f 8 f
(R / \—N <R2>m Rz)m
NR (Rz)m
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,nnrv~  nnnr | RGN NRO (R2)mNRg (RZ)mNRg (R2 )m
(RR2Ym 2)m hNR9 and (R2)m (R wherein R2, Rg and in are
w@g00d0633med above and herein. Page 43 of 255 REX/US2007/021626

2008/ 063300 PCT/ US2007/ 021626 (b) Bicyclic Ring B
G owps [00139] In certain enbodinents, Ring Bis a
optijonal | y substitut ed‘“j\z'a‘f‘urat ed, partially

u rated or aromatic |C6--10 bicyclic ring system
1y containing nore heteroatons
he group consisting of N,

e

R2 [OOl40] In enyodi nents, Ring Bis a
( )’“op bst i Rbine ratgd, partially
unsat ur or_aromatic C6- bi cyclic carbocyclic

ring system {0U0141] In certain’enbodi ments, Ring Bis

a whBfelirPRAIHBand W afel o b ARk PURVB A FhérBin; 10  bicyclic
carbocyclic ring system Aromatic C6-10 bicyclic ring
[00148)/st embn okt pities embodinmanys, Ring & tiher optidnially asubstittted saturated or

pariaf o] " e e SR e 8 e ferotoms
indepéﬂrggg%& Sel&¥dd RERTRE bohp coikthglor ROK Lyaypl e, in certain
e

I ments, Ring is a optronally substituted fully
aromatic C6-10 bicyclic carbocyclic ring system Such

T bi clycki C rbocyclic ring systens include, but are
(¢) Trigyeliq ’Hgﬁ‘é@”{%’? (R2) wherein R2 and in are as defined
[00149POVe @Ngerhd 8inBodikfdBARIng B 104 BEfioRMhAdbiRiies ’s%g{a@e%io%miauy

is a optionally substituted partially aromatic
unsatushteg odri srogwetiboCyak itdcydlingrisy system Sptednably coonkdiming one or more

. . ) - Y i ted
hetero?a %’sﬁﬁx&{;l{xﬁen&fy&?‘e?tyea %r&lstllleng(r:cl)ulf)dc%h51ks)tlfrtlg gltr I\eI, S QI?(I Ol. 'mte

[00150] In certain embodiments, Ring B is a optionally substituted saturated, partially
unsaturated or aromatic Cjoj¢ tricyclic, carbocyclic ring system. Such tricyclic carbocyclic

ring systems include, but are not limited to:

wherein R? and m are as defined above and herein.

(Rm

[00151]) In certain embodiments, Ring B is a optionally substituted aromatic C;o_s¢
tricyclic, carbocyclic ring system. Aromatic Ce4 tricyclic ring systems of this type may be
either fully aromatic (i.e., wherein all three rings are aromatic) or partially aromatic (i.e.,
wherein at least one ring is aromatic and at least one ring is not aromatic).

[00152] For example, in certain embodiments, Ring B is a optionally substituted fully
aromatic Cjo-¢ tricyclic, carbocyclic ring system. Such tricyclic carbocyclic ring systems

include, but are not limited to:

+ I
/N
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(RRYm (R2) Mg and O (R2) ; wherein R2 and mare as
defi ned above and herein. [00144] In yet other
wendsmesent s, Ring B is a optionally substitutBdI/US2007/021626
saturated or partially unsaturated C6-10 bicyclic
carhocygbic,ring. s e Page 44 of 255 WO 2008/ 063300
P&‘P?{ﬁégoﬁ?%‘?fégés X?Hﬁ?&%‘l“’]g‘wdﬁ’ﬂ% n enbodi nent s,
[00158) Ng BIh Stter @Ribo@MtY FEHED id HicpHoadIBMalbsitutdd pditially aromatic
bicyclic ring system containing one or nore )
Cio-iciidexslioagashesytliiEpe Axitem Pueteirsyeleaicarbenyclihang gyssems include, but
?nsg aﬂ%i,ng of NN S and 0. Aromatic C6-10 bicyclic ring
are\nog Y EEof this type may be either fully aromatic
i or partially
aromati c and one
ampl e, in certain
sub\i t ut ed fully

(i.e., wherein both rings are aromat
aromatic (i.e., wherein oneringis

ring i s not ar tic). 1001461 For
enbodi nents, Ri Eg Bis a optionall

aromati c C6- |\ ring syste g one or
nor e het er oaf/ons | pefidant | y (Ryg] e , t he _
gr oup consizs ng o d 0. Such bi cyclic
ring syst®ws T1nc are not to: S O NR9
(R2) (R2) (R2)m ( v ~andr |, N rs; NRO z)
mw'?llgregnpﬁ) anl\é mI ar<|: asngiet{ngd Iz\ilbévlr\e)zezng]hlél{ein.’ rvw-.nnnrt
[00154) In certain embodiments, Ring B is a optionally substituted saturated, partially

unsaturated or aromatic Cjo-6 tricyclic ring system containing one or more heteroatoms
independently selected from the group consisting of N, S and O.

[00155] For example, in certain embodiments, Ring B is a optionally substituted
aromatic Cjo¢ tricyclic ring system containing one or more heteroatoms independently
selected from the group consisting of N, S and O. Aromatic Cg_4 tricyclic ring systems of
this type may be either fully aromatic (i.e., wherein all three rings are aromatic) or partially
aromatic (i.e., wherein at least one ring is aromatic and at least one ring is not aromatic).
[00156] For example, in certain embodiments, Ring B is a optionally substituted fully
aromatic Cjo¢ tricyclic ring system containing one or more heteroatoms independently
selected from the group consisting of N, S and O. Such tricyclic ring systems include, but are

not limited to;

[FaVaVaVy

IR l
/N /N

|
/"\ N

NR9 , (Rz)m/ and
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weawe/0éB0mf 255 WO 2008/ 063300 PCT/ US2007/ 021626I/US2007/021626
dvvw r'fw.1"vww+ z NRO/ \ OS (R)mN (R2)m (R2)m
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I

N N=N N, and ,ivV,
I

(Rz)/_

m

J
/
N

wherein R?, R® and m are as defined above and herein.
[00157] In other embodiments, Ring B is a optionally substituted partially aromatic
Cio-16 tricyclic ring system containing one or more heteroatoms independently selected from
the group consisting of N, S and O.
[00158] In yet other embodiments, Ring B is a optionally substituted saturated or
partially unsaturated Cioj¢ tricyclic ring system containing one or more heteroatoms

independently selected from the group consisting of N, S and O.

(vii) R

[00159] As is also defined generally above, each instance of R' is, independently,
halogen, —OR, —CF3, —-CN, —-NO,, -NC, —SO;R, —-SOR, —-C(O)R, —CO,R, ~C(O)N(R’),, —N3,
-N2R,— N(R’);, -B(OH,), or an optionally substituted C;_g aliphatic group, wherein each
instance of R and R’ is as described herein; or two R' groups together form a 5- to 6—
membered heterocyclic ring.

[00160] In certain embodiments, each instance of R! is, independently, halogen, —OR,
—CF3, -CN, -NO,, -NC, -SO2R, -SOR, —-C(O)R, —CO;R, —C(O)N(R’);, —N3, -N3R, or —
N(R’),.

[00161] In certain embodiments, each instance of R! is, independently, halogen, or —
OR. In some embodiments, R' is halogen. In other embodiments, R' is —F or —Cl. In yet
other embodiments, R! is —F.

[00162] In certain embodiments, at least one R' is ortho to the boron atom. In other
embodiments, at least one R' is meta to the boron atom. In yet other embodiments, at least
one R'is para to the boron atom.

[00163] In yet other embodiments, n is 1 and R! is ortho to the boron atom. In other
embodiments, n is 1 and R! is mera to the boron atom. In yet other embodiments, n is 1 and

R' is para to the boron atom.
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N (R) / \' N ; wherein R2, RO and in are as defined
above and herein. 1001471 In other enbodi nents, Rng B
WO 2008/063300 onal | y substituted partially aronatiPCIZ652000021626
bi cyclic ring system containing one or nore
(viii) §Et eroat oms i ndependently selected fromthe group
consisting of N, S and 0. Such bicyclic ring systens

[0016#NC] udgs iBuilscadefimdt gdrerdlllyesbotve; eachninktadseVyPAR? Ns;s hidBpéddently,
rl rL8\ (R?) /(R2) NRO (R2) / (R 2)m Page 46 of 255 ,
halogenn -0 8363400, ﬁ&zw,uéﬂécrﬁ 1686R, 1Ba 7GO2R, 6C(QRAR2, —N3,

R b DR OB 5 5 i Lk o

and RRisngs &stsbed Hepdihonal |y substituted saturated or
garti al 'y unsaturated C6_10 bicyclic ring system
[00168bnt ai Mt eritabmembedimsnis, pashdnyancerad R ils;deg@maémhyy halogen, ~OR,

t f engr C ISt | of nd,0. .
-Cra e ot s SRR, OB CRARCrlaniE = AR, e,
or an iRl BubsEtutdd O Aiphati@gppi onal |y substituted

saturated, partially wunsaturated or_ aromatic 010-16
[00166} i cycin eertdimgmbpdimsntso gachomatange ebRE as.rindrpendratlyy halogen or —
. Lndegpendent |y sel.ected fr t
or. IR AEREHARHRTRG 1 RABER, T cserruRbihn RTbcdTr -C1. 10 ye

other éAbedlinerR} B2 isRFNg B is a optional ly substituted
saturated, partially wunsaturated or aromatic 010-16

[00167} i cycin ecrtagnerpbrdiments, atileagt eneR @mori@a ththerdinkgegroup X. In other
rhocycl i rifgeg. Syst i pcl ude, b re not limted
emboARSHS S g S0 B ST N s e g s,

least dW@R&iiflpara to the linker group X.
[00168] In yet other embodiments, m is 1 and R? is ortho to the linker group X. In
other embodiments, m is 1 and R is meta to the linker group X. In yet other embodiments, m

is1and R?is para to the linker group X.

(ix) Exemplary compounds

[00169] Exemplary compounds of the present invention are set forth in the Examples
and in Tables 1 and 2, provided below. Compounds of the present invention were assayed as
inhibitors of human or rat FAAH using the method described in detail in Example 172.
Activity of exemplified compounds is provided in Tables 1 and 2, below, wherein activity
designated as “A” refers to compounds having a K; of less than or equél_ to 0.01 micfoM,'“B”
refers to compounds having a K; of between 0.01 microM and 0.1 microM, “C” refers to
compounds having a K; of between 0.01 microM and 1 microM, and “D” refers to

compounds having a K; of greater than 1 microM.
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aromatic Cl0_16 tricyclic ring system containing one

or nore heteroatons independently selected fromthe
w@emapesonsi sting of N, S and 0. Such tricycliBCYUSP07/021626

systens include but are not Iinited to: zz~ (R2) P

1 |\| L DN o/

[ D
|V|| \F‘L} |||| TN S 1 LA
R ~ and Page 48 of 255 M@%k/ 063300
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As is also defined|generally above, each instance af
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D
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—
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[00160] In certain enbodinents, each instance of Rl

i's, independently, halogen, -OR -CF3, -CN, N2, NC
WO 308M633060R, -C(O R -CX2R -C(ONR)2, N3, PERRS2007/021626
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iIs 1 and R2 is para to the linker group X (iXx)
Exenpl ary conpounds [ 00169]
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O"ByO 0, B~0 00 F F 11 267 11- 268 H H HH 0"B'O0

C L \AD
LJJ VA &4

DI

UD U U U u J.J. LUU .LJ. igc J.OU UI
2008/ 063300 PCT/ US2007/0 M TABLE 2 Conpound

ACtCompduddmPOUNd IACALHVity [H H O BEcOmpBufd Activity
H H H H
0 50 N
F F
A A
o 0 o S
\@/ %F
F
cl
I1-211 11-212
g H H H
~g-° 0,50
F
0 i
A D
0 @/\" 0
cl
A
11213 11-214 |
H H H H
O\B/U U\B" 0
| i D f : C
/"“\/\N 0 N 0
" @
11-215 In-216
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‘"I AAOFO | B10OH OH 11-271 11-272 OHB'oH 0 0 O
AHOBOC ZXo>A FI H 011-27311-274 0O HOHH
wW@2®8/0633000 A~ A 0O C oo ~ HHII-275 11 - 2F6r/uPAQT021626

131 of 255 WO 2008/ 063300 PCT/ US2007/021626 TABLE 2

Fa A A+ HI W o - O UE T~ I . V¢ ST V) N N _on A
LUTNMpuutma - ALTT vty UU“PUUTﬂdﬁthVILy“ LELILEL AL LI Y2 A © A © Ay an

Compound Activity |- = Compound Activity
H H H H
O\B/U U\B/
0 0
0 C 0 ¢
H H

11-217 11-218

H H
0.0
B
0
. If ) : & .
|

11219 11-220

Ox Ny r/[::]
0=S—0
& A >
0
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O 0 11-277 11-278 HHHH 00 B _o AA
11-279 11-280 HHOO" O FAI

wd 10088&330Page 132 of 255 WO 2008/ 063300
PCT/ US2007/ 021626 TABLE 2 Conpound Acti vi ty Conpound

~000
A OO HHI11-281
PCT/US2007/021626

ActTVvity —HHO;

DU
H 11.283 11-284 HHH H A@H‘%Zo

UI“\ UaU

Compound Activity - Compound Activity
H H
0.0
Q. B
0 "\/@ 0
C 0 B
™o
B
0" ™o
H H
11-223 11-224
0x Ny o "Q
0 A 0 B
B -B..
noR non
I1-225 11-226
[ |
0 N\ 0 N
B 0 B
ieg ¢
Ho\? O/B\O
Ho H H
11-227 11-228

Page 123 of 255




10 00 A

0" 13110 Of"

B 0 0OO0OHN H 11-285 11-286 HH
HN~OHB OBHNJOO HOB HO

wda 10088¢3300- 288 Page 133 of 255 WO 2008/ 063300PCT/US2007/021626
PCT/ US2007/ 021626 TABLE 2 Conpound Activity Conpound

NnLo N H B 11

290

ActTvity—H

HHEO—o 70
11-290 HHHH OB 10 6’;41{;_‘]3\,’2

1 o
U0, U T Jao T T

_UJ

Compound Activity . Compound Activity
0. __N
0. N A : = B
O’B\ﬂ 0/3\0
H H H H
11-229 11-230
H H H H
O\B/O 0“"8/0
: A ; C
5 035
I1-231 11-232
H H
0.0
gj B
0xs @
B s A
07 ™o
H H
11-233 11234
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Il ~i \ FOO

Activity Compound Activity 0 A C

\

/

[1-291 11-292 HHBHH 0-5-0
F 01180 Ha O HH 11-293 11-294 Page 134 of 255 WO
WQQO®8HBBB0O0 PCT/ US2007/ 021626 TABLE 2 ConpouPdI/US2007/021626

| oogop-B 0 HH

i 11=295 11296 HH TA%LCEZi r—B+—B—13—°

. L

OHH
Compound Activity Compound Activity
H H
0.0
SN :
C 0 A
0" 0
0"8‘0 /l\
H H
11-235 11-236
H H H H
O\B /0 O\B/O
A 0: B
: 0 é
11-237 I1-238
0" 0"
A 0
B B

11239

11-240
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11-297 11-298 0 0 BB HHHHI11-299 11-300 Page 135

of 255 WD 2008/ 063300 PCT/ US2007/021626 TABLE 2
w@09p06a3co Activity Conpound Activity H 0, H PCT/0S2001M21626

B-OD oo HH 11-301 11-302 OH 0 HI B-OHO DD

O—Z=NTH4HNHHNOHFI=5303;11-364 HH—6B-606—"F+F
FAA | TABLE?
Compound ’ Activity - Compound Activity
H H
0.0
H H B
LN
D A
0
. >
II-241 11-242
. H H
0.0
O\B/ \B/
A A

11-243 11-244
H H H H
0 \B -~ 0 0 \B -~ 0
A A
Y“\@," 0
11-245 I1-246
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O 110 HH F 11-305 T 11-306 Page 136 of 255 WO
2008/ 063300 PCT/ US2007/021626 TABLE 2 Conpound
WAeH08M63390 Conpound Activity o 13-0 H N r 0 RFCT/UBL00TD21626

ON H HA 11-307 11-308 O0,B,. 00"80~|HN~~‘0
0=5=0—3f=NH11+=3091+1+=3 F N+ O—NH—HH+—B++
01 B I | H.OHOllSllTM Page 137 of 255
Compound Activity | Compound Activity
H H
0.,-0
Hy~"~Xg
0" B B
F /B‘\.
I
H H
11-247 11-248
H H
0.,.0
Hy~g
C A
0
B
07 >0
H H cl
11-249 11-250
ot oM
/@r“\o" llko.u
o /©/
0
A A
F
0 cl
N o
11-251 11-252
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WD 2008/ 063300 PCT/ US2007/ 021626 TABLE 2 Conpound
Activity Conpound Activity HHHHOBOW' 0BOB

w@3ooB/06330d | i 11-313 11-314 HHHH 0 110 PCHUB007/(21626
I ¢ OO0\ 1 B Y 11-315 11-316 H HO. 001l BB-OH
A O T 1817 11=318 Pouf 1380255 Wo—2668/063360
PCT/ US2007/ 021626 TABLE % ound Activity Conpound
Act@othpdundd H ONBTO Adtivigy ' 1-319  Compound | Activity
H H H H
0‘\8/0 O\B/O
A A
0 0
F: : [:1: :
11-253 11-254
?H F
F F
0
A A
0
: L
/O‘H
0 B
Oy
I1-255 11-256
F H H
F F 0\8/0
cl
0
A B
cl 0
0”8‘*0
H H cl
11-257 11-258
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(*) rat FAAH activity [00170] In certain enbodinents,

the present invention provides a conpound of fornul ae
W@ 29og/0¢3309 or (111), or a pharmaceutically acceqr/akloe7/021626

formt hereof, as provided in Table 2. In sonme

enbodinents,—the—present H-on—provi-des—a—cerpound
of formulae (1), (1) OTA(ﬁil‘cli:;z or apharrmceutlcally

acCegthabhsd T OF M T Her gofivindS [Provi d e 2 havi T
a K g | ess than or eq al |[to 0. Oiémin@ or havi ng‘rllgthIty

K; of Qetwgen 0.01 mcroMand 0.1 mcrpM (4 .e., &
compourd _Wid h actijvity designated "A" o "R'). In some
enbodi reft's, the |[present invention provites a

f fornuljae (1), (1) or (I11),
cally |acceptabl e formthere
havi ng |a K; ,of | ¢ss than or
., _congounds” with activities
anbodi nent|s, the present FQuerti d
d of fornullae (1), (f1) or (
eutically acceptable|{form
om he any one qof the follow ng conpounds set fgrth
in Table 3: Page 139 of 255|WD 2008/ 063300

PCH-US20074-021626 FABLE 3 H H H H HH 0'8 "0 0 800
*BOﬁJ‘;gy FJI1 I\ O0H/ J 11-6 126011-9 H H H H
681106 F FFF0'8 0 F HHEFE11-10 11-11 11-12 | H H
H H
an/u l]'/
’“@L
A ? A
F:©/0
F O/B\u
H H
11-261 11-262
0,H -~

F F 0{ ‘Eo
F
11-263 11-264
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HOBHOBO F FOOJ 11-17 11-28 Page 140 of 255

WD 2008/ 063300 PCT/ US2007/021626 TABLE 3 HHHHHH
wWa®sesB9yB' 0 0, B-~0 FFJI FOFFOCL 1HCHES2007/021626

11-53 11-70 HHHHHH O, B,O OB, O0-B'0 FO 0O

Fett—11=76 11130 1%= 1"% ]i_]i_,]iQ_iHH & B+0—F0—1=6—1B
Compound Act1v1ty ~° Compound : Activity
H H H H
05-° 0. 50

11-265 I1-266
H H H H
O\B /0 n“-B -~ 0

I1-268
H H H H

11269 11270
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OF0OO0OO BOI \ OHti HC1I ' 11-138 11-156 11-191
Page 141 of 255 WD 2008/ 063300 PCT/ US2007/ 021626

wazesgeoH H HH 01-1 BJOOyg'0 F O F F o (PCODUSXO0H21626
F F OH11-210 11-265 11-271 HH 01,8.-0 oti HOGQg

A VORSUL VN UUUY o WY . 1IN N1 1 N N [ T I I ol 2 1y
LR [e} U"UTD T

nmMO Ul=-1oD—uU 1 = 1'J.UL 1'1
v et

Compound Activity - Compound Activity

127 11-272

nj\ H
11-273 11-274
01:;";*/0_ H H
0. 0
fii |
0
A A
cl : 0
o"B“o
H H
11275 I1-276
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1-202 Page 142 of 255 WO 2008/ 063300

PCT/ US2007/ 021626
n(R) X mR2)

[001711 |

WEe@sme63300 nventi on provides a conpound of
B Z2 A wherein Z'

n certain enbodi nents,

t he

f or PI/ES2407/021626
and Z2 independently

IUI

Cabll occurrence—r CIJI

T3

yuu oxXYy; at Ir\UAy,

5

aryl oxy, or aral kyl oxy; and Z2 taken together
TOr(Rmpom et Y derivegeqy & dirhydregibo ound Activi
havi ng at [ east two ﬁ%lgmvl groups segarat ed by dt ctivity
| east tyo cgnnectilng carbonfatons in a wchawn or rfing,
said chain _@r ring conprising carbon at®&ng.@nd
optional ' one or |nbre heteéeroatons i ndepgndently
sel ected flromthe [group consgisting of N, A and O;[ n
is 0, 1, or {4, mis 0] 1, 2, 3, 4, 5; Xils a
bond, O, NR3, CRAR5, OCR4R5, CRAR50, SCRARS, A
or 4AR5NR3; R for_eagh occurrience
pendently rallde al kyl , peth oat’kyl , al kgxy,
R2 for each occur ge is
ilde, al kyl| perhd&doalkyl nitro,
koxy, aryloxy, carboxy, am do,
; or two R2 on adjacent carbons
m-a—5-—7Z-mpnbered optionally
vhi ch cont ai ns 0-3 Th@ﬂgroatons
e etgroup—eoenststing—of—N—0—and-S1-and—
each of R3, , and RS for ¢ach occurrence HsS
i ndependBu)} H al kyl, aralkyl, aryl, Oegbér or
am do. [001721 Injcertain epbodi nents, and Z2
groups of AqrmulafA are each hydroxyl . I ot her
enbodi ne t he Rresent i nyention provi a conpound
sel ect ed the|group consisting of: A
P 0 :: 0
11279 11-280
H H
0 F
A AP A
0
:: 0-"~0
H H
11-281 11-282
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Page 143 of 255 WD 2008/ 063300 PCT/ US2007/ 021626 HO,

B OHF HO B OH HO B OH HO. _OHHOBOHI j F
WO 2008663300 F O FOF P Fp NI I~1 FF HO BIES2087/021626

HO OHHO OHHO B OHHOB OHI / CH3 CF3F | J CH3 S

Ot+—F O F O ON——>F— all;‘,r': l‘?;‘ Pharraceuticatty
accept abl e conpositions ﬁsﬂnf Frrul ations [00173] In

cerCahpo@adodi Nentfs, Abfi@nPr §SeNt | "WeRpbRAd PT OVI 0€S gctmty

pharmaceutical cqgopositi‘oniconprising a conpound |0

formulae (1), (I1) or (II1))} or a pharmaaeutu cal ly
acceptable formthereof, and a pharmaceuficd |y
accept ap exci pignt. [00174] In some enbodi nents,| the
pr esenti on |provi des & pharnaceut i
ition donprilsing a cofpound of for e (1),
Il1), or |a pharmaceutically acc ableformA
t he as provided in Tables 1, 2 or..3, mnd a
phakgeaceutically acceptable| excipie [ n ot her
ments, the present inventi ofixp
phar pmceuti cal cqnpositionjconpri slng a conpound jof
f or trul (1), (1) or (111)} or a-pharmaceutically
accepta |l e formtrereof s|provided in Tables 1, |2 or
nnual t N N N1 m r\rrl\/l or

conpo

oot FaY o
TaTT \JI YUt O O I G givr - UT

QJ o-

a

3—hraryi a1k €S5—t h ©

havi 1“]5133K of betvveen .01{m croM a%’z&‘l m.cr oM
I
he

—ﬁ—e—eeﬁ?eﬁﬁds—vrith etytes—desigrated—A—gnd
"B") %nd“a pharmaceutical |l y accept abl eHexchpi ent .
t

I n
yet oth’ enbodi nent s, present mvé%pﬁn provi des
a pharngseutical cgonpositionp conprising a| conpournd of
f or mul 1), (1) or (I'll)| or a pharnmacestically

bve formthereof, as| provided i bl es 1, 2
01 mdgroMB

or 3.hawng a K, of leas than or equal t%
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conpounds wth activities designated "A") and a

phar maceutical ly accept abl e exci pi ent.
t he present

wo@rdweneBnbodi ment s,
pharnaceuticw

conposition

In still

conprising a conpound

yet
i nvention provP@BEESH07/021626

of

formutae—(+)—+H)

acceptable form Page 14

Ul

TR

WO 2008/ 063300

3 ol
& IJIIG.I recetteat | f

PCIC 4wp%nd 021626

accept abl e exci pi

LREHGEH) -

nt

wher ej

and a phgh nggﬁﬁ%tlcally

n said co

Activity

sel ect ed
[ 001751
accepta
addi t Hg
exci

I pi.2n
s
di spér

al |
is

conposi
t, which,
ents,
on or
t
sol

Ram

Ed?tl b,

fromtheg

|y conpr

di | uents
sugpensrton ai

ti ons of

as
or

hi ckeni ng
i d binders

i sgk@ni ¢ agents, [ [
pr @ vati ves, [ [
as ~U|ted to the particul ar

ton's Pharnmaceuti cal
E. W Mantin (Mack

any conpo
descri hed above,

D

D

~
=

t he pharnaqautupally
i he
i se a phafmaceutically
used herein,

bund depi ct gd in, Tabl e

THventi on
accept abl

pr esent

i ncl
l[iquid
surface

t her
ds,

desired.

5ci endés,
Publ i shi ng Co.
carriers-usedin

QG _vari Nl
o J VAT T O

S and t he i

3.

A

y accept &bi280conposi ti

Brepara ation-thereof

Exceptﬂlnsmf
i nconp@tighte mnth
such as oy produci

onponef
Conpog

L4 which cd
ble carri el
hangers, al
serum proteins, sl
subst ances such aj

any conve
the conpo
ng any un
acting i
it (s) of t
>iti0A, it
pf this in
AN serve a
s include
um na, al
ich as hu
5 phosphat

-

H
!
il
N
N

~

5
vV

~

5
U

e

P
tional

nds of
esi rabl e bi olfogi cal
a del eteri o4
e pharmace 3
use i s conteppl ated t
ention. Sone|exanpl es

t hB<j plenti on,
ef

phar tiBally
but afe nipt limted
mnum 8 ate, lecithi

man serum al bum n,

buf f

S, glycine sorbi c aci

carnlerunedlum'

O  PQbgpSi um sorl
saturated veget abl

bat e, part
e fatty a

C

at—gt yceﬂ_gsz M XtUres
ids, watéer, salts or

el ectrolytes, suc

N as prota

ne suf fate, disodiom

um hydr ogen , phosphat e,
col I oi daj,.S[ i ca,
py§LeQ},i done,

2, pot assi
vinc salts
cate, poly
Kes,
nypropyle
hs” | ddt ose
corn starc
derivativ
ul ose, et
powder ed
such as co
As _peanut

hydr ogén phosphat ¢
sodi unfchtbri de,
[ trisili

vi nyl

mers, wool
d sucrose;
starch;

ne- bl ock
, gl ucose =
h and pat
es such ag§ gpdi um

hy| and
tragacang s, nalt; gel
coa buttew wnd suppos
oil, cottonseed oil

starches such as
ce and its
cal boqynet hyl cel
ce 0se acetate
tal c; excipients
waxes; oils such

at i n;
tory

saf flled® o0il: sepane oil: |olive 11-294
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oil; corn oil and soybean oil; glycols; such a

propyl ene gl ycol or polyethylene glycol; esters such
W@sg008068s00 ol eat e and et hyl |aurate; agar; buffRCT/mg007/021626

agents such as magnesi um hydroxi de and al um num

r - roent Al o
tef—1+S6t6H=E€

saline; Ringer's solutiow, yl al cohol, and

phc&nﬁg{,@mpuf’rer SOIMHME}?E as welTgo gﬁmr non- [oxjAgtivity

conpatible |ubrigants s as: sodlun1PaurvI sul fdate

and magnesi um stearate, as \well as coloring agents,
rel e8siAg agents, |coating agents, sweetjeni ng,
flavoring and perflum ng agemnts, preservyatives and
gpnt s can al so be present int onposi ti gn,
ng to the jludgnent of the for pt or . Pagg 145
of 255TWD 2008/ 063300 KFT/USZOO?/OZlG & [00176] The C
i ons of the pharnaceutical conpositions
herein rmay be pre¢pared by @ met hod krjown
or hergaiter develloped in the art of af macol ogy.| In
generaf, such preparatory nethods |ncI de the step of
brlnganOthe active ingredient into 8seci ation With

a ca rleﬂ and/or one or nore¢ other adceskory

HRgFE g.Lo, anrd—then—H—hecessary andlord
shapiﬁ& And/ or padkaglng the product 1?96 a desirdd
strghe H-tH—dese—uni-t—f 0031771 A pharnaceutitcal

conp03|t|on of the invention nay be prgpaFed
, and/or |[sold in bulk, as a sim®jle unit dose,
and/ or (as a pluralfity of single unit doses. As used
a "unit dose" is digcrete anou
utical conposition conprising a
f the actijve iBgredjent. The anoy
activelingredient |is generally equa
ve ingredient which|would be adhf’nistered|to a
and/or a c¢onvenient|fractio §pch a dogage
such ag, for exanple, one-half or o third of such a
dosade. 9 00178] The relative amounts~6f the activeé
|ngred|ent t he pharnmaceutically acceptable carrifer,

he dosage of

and/ g pgpy additional i ngrefi ents fnyp,p@ar meaceutica
conposition of the invention wll vary, depending

upon the identity] Size, ang/or condition of the
subj ect treated and furthef dependi ng ypon the route
by mhlqﬂQ he conmposition is|to be adm fistered. By way
of exanp , the conpositiopn my conpeise between|0. 1
E00% (W w) active ingfedient. 179] In sone

pnt s, the pharmaceut| cally acceptiabl e exci pi ent

is at east 95% |96%DB97%|98% 99% 100% pur¢. | nB
sone exbodi nents, [the excipjent is agproyved

018\0 0/8\0

H H H H

11-299 11I-300
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for use in humans and for veterinary use. In sone

enbodi nents, the excipient is approved by United
wEe@smee33pibod and Drug Administration. In sonme PCT/US2007/021626

enbodi ments, the excipient is pharnaceutical gr ade.

et andar Ac
Uuo

m—some—enbodinents,—the etit—reet s—thestandat
of the United States Phgzmgégzoeia (USP), the

Eurogng ,ﬁharrracopoe)\a“{l ] the Br und Activi
Pharnngﬂ%oela and/or t ?; Internatlongp ctivity

Pharnacopoela [09180] Phariraceutically gcceptabl e

exci pi ep +sed in the manufacture of pharngceutijca
corrﬁosi s inclyde, but afe not |imtedgtm inerft
di | vgpts~di spersiing and/ or | granul ating fagents,

sufage active agents and/of enulsifiefrs
di gi nCegrating agents, binding agents preservatijves,
ring agents, |[lubricating agentsf and/or oils.
excipients mgy optionally be ikcluded in thsg
[ ntive fornul atli ons. Excipients as cocoa
bugter and supposgitory waxes, col g g agents,
®6atdng agents, sweet eni ng, flavorlng, and perfunfng
&genﬂs can be pregsent in the conposition, according to

+he— rent—oftheformiator- Dnneﬁ1AR of 255 WD

20081589800 PCT/ U$2007/ 021626 [ 00181138 enpl ary

hiitt Ara NNt ||mfor*| fn r‘a|r‘|l|m

gtderts—hetude—but—are—npt
car bonat e, #s0di um| carbonat e, calciun1ph@§phate
di cal ci umiphosphatie, cal ci um sul f ate, caLC|un1hydrogen

phosp o ~g@di umiphosphat e| | act osg 1T ogh,
cell ,-mcrocnystalline|celluld kaol i n,
mann , sorbitol, inositol, sodiu Ioride, dry
cornstarch, pomderef sugar, gtc., and D
{ions there¢of [00182] Exenplia gr anul ati ng
i spersing|agents ingclude, b are not |imj|ted

@ gtato starch, corn starch, tapifoca starch,
sadium starch glyc¢ol ate, clpys, ajlgimic acid, guar
g¥m citrus pul p, |agar, bentonite,HceIPquse and wood
products, natural [sponge, cation- exchange resins,

calcthb§arbonate siticares, sodiumyEgponate,
Cross nked pol y(vi nyl - pyrrolidong} ?crospOV|done)

sodi um car boxXymet iyl starch| (sodi um grarch ghycotate);
car boxynet hyl cel ful ose, crpss- Iinke% %lum
et hyl cel [ ul ose (crpscarmel | oS8,
| ul ose, pregelatinjzed stgrch|(starch 1500),
strl l i ne starch, wafer insolUt starch
cal ci um car boxymet hyl cell u] ose, mag m al um nym

i gat ey (Veegun)| sodbum |auryl sul fafe, quaterpary A
conmpounds, etc., apd conbi natilons thereof.
100183¢" Exenpl ary|surface active age nd/or
emul sigiers inclugde, but are not |im to, natura
enul & fT®rs (e.g.|acacia, agar, alginiq acid, sodium
al githat # tragacant h, chondrux, F

I1-305 11-306
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chol esterol, xanthan, pectin, gelatin, egg yolKk,

casein, wool fat, cholesterol, wax, and |ecithin),
weeiososxded clays (e.g. bentonite [al um num si | PCEHU81007/021626

and Veegun1[nagne3|un1 alunlnun1S|I|cate]) Iong chain

(e g. stearyl aIcohoI .Icohol oIeyI aIcohoI,
tri@gaRpoikhdonost egr aA?tmﬁl 'ene gl(yg[gpogﬁ prearard, Activity
glyceryl nonostearate d rroovlene alyco

nonost ear at e, pol yvi nyl al cphol ), carboners (e.g.

car boxy polynet hyllene, pol yacrylic aci acrylic gcid
pol ymer, gangy€ar baxyvi nyl  pol yner), cgbéazgenan

¢ri vatli ves (e.g carboxynePhybcellulose

sodnugﬁ powder ed |cel | ul ose] hydroxynet Byl cel | ul gse,

hydrnxfpropyl cel ljul ose, hydroxypr opyt=

met byl cel | ul ose, |nmethyl cel jul ose), sqr#itan fatty

aci gters (e.g. |pol yoxyet hyl ene soertan nonol ayr at e

H \b oy 20], pol yoxyet hyl ene|sorbi [ Tween 60],

ol yoxyet hyl ene sarbi tan nonool ea [ Tween 80],
w80rbi tan nonopal mjtate [ Spap 40], s&fbitan

nonostearate [ Span 60], sorbitan tristearate [Spgn

”u“ko!eate, sorbitan—ronooleate [ Span

U\JJ S F I NaWal'd I

80])I BQVyoxyethylene esters (e.g. 5bﬁ9§xyethylere
rerestearate - MH—451—pelyexyethylene—hydrogenatied
castor oil, polyethoxyl ategd castor oi

pol yoxyqkt|hy! ene stearate, and SolutoLﬂ+Lsucrose flatty
acid egtegs, polyethylene glycol fatte acid esterls
(e.g. Creafophor), {pol yoxyet hyl ene ether%, (e.qg.
pol yoxye | ene | auryl ether [Brij 30]

pol y(vi pyrrol iidone)— di et hyl ene Hg I -
nmonol aurgte, triethanol am ne ol eat g—gspdi um ol eat e,
pot assPum, ol eate, |ethyl ol eate, oleid acid, Page|147

of 255 ng5008/063300 PCT/ Us2007/ 02626 et hyl
| a e, sodium |l auryl sulfate, Plurgfic F 68,

POl oxaner 188, cefrinoni um prom de, 'cetyl pyridi nijum
chl oride, benzal koni um chl ofi de, docusate sodi um |etc.
and/ gy_zgenbi nati ons Tt her eoj . [UUL&4FL§¥§npiary
bi ndi ng agents ing¢lude, but|are not [ ed to, stlarch
(e.g. cqrnstarchiand starcp paste); gelatin, sugars
(e.g. sucrose, glucose, dextrose, dextrin, | assges,
| act ose ctitol| mannitol| etc.); natural and
synt het umns (e.g. acaci a] sodium al gi pate, extract
of Irish ss, pamwar gum ghatti gum
i sapobh. hugks, canboxynethy|cell ul ose
met hyl Cgl | Ul ose, et hytTel | u| ose,
hydr oxygt hyl cel | ulfose, hydfoxypropyl
opyl nethyl cellul ose, m croq alline
J , cellulose acetafe, w9
polé(vinyl-pyrrolidone), magnesi umtal um num silicate
gum, and larch arabogalactam?; al gi nat es;
nnlvpthvlpnp oxide; polyethyl ene glycol; inorganic¢
cal cludil I1-312
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salts; silicic acid; polynethacryl ates; waxes; water;

al cohol ; etc.; and conbinations thereof. [00185]
wE2@sPsBIY preservatives may i nclude anti oxi daP€BUS2007/021626

chel ating agents, antimcrobial preservatives,

anlkhal

R 4 ] + ni-acoraiatr L v~
alit rrurrgdai pIEESTT vat 1 vto Ul proocrvarTves,
acidic preservatives, a“@mgpﬁzr preservati ves.

EX habnd Nt I OXI dankstiviRe! Uide, buicah ERURE( —
Lo, a gha t ocopherlol , é;@ﬁrkic acid. a@ggﬁél Activity

pal mit atie, butyl atled hydr oxyani sol e, hut yhat ed
hydr®xgPl uene, mgnot hi ogl y¢erol, pot &sgitim
net abigul fite, pragpionic acid, propyl gallate, sqgdium
asco e, sodium|bisulfitef{ sodium ay sul fite,| and
sodi ulfite. Exenplary c¢helating ag s include
et®yl éfedi ami net et{raacatic acid (EDTA),YCitric acild B
ate, disadiumyedetate, dipotassi um edet at|e,
edetic gcid, fumarlic acid, malic acid,[ phosphoric

aci d, i um edetlate, tartaric acid,.and trisodi ym
edet at enpl ary antim crobial pr e atives
i ncludée>but are not limted to, benzsFkoni um
chl ori de, benzethqgnium chl ofi de, benzyl al cohol,
heoananal cotrim Ao catvlnbridiniimimm echl nri rle
MNT UTT L u\,LIIIII\.\., u\,L]lP“llulln o —orT—o ]
chIoIﬁé&?dine, chlior obut anol , chlorékﬁééol,
Clnl or ovvul anal crodoenl at hull a2l ~nhnl al veerin

Ul U/\yl bIIU! y ] T GQOoUT, LD A AT CUTIOT gr yooiTiIn
hexet i dine, ni m durjea, phenol, phenoxyet Ranok,

phenyl efhyl-%al cohgl , phenyl ercuric nitr8tg,Opropyl ene
gl ycol, amnd thinmgrosal. Exenplary antifung

preservattyes incllude, but are not |imted™o, butlyl
par aben, t hyl paraben, ethyl paraben, Dy |
par abgw; zoi ¢ aci d,Chydr pxybenzoi c i pot asgi um B

benzoat e, potassi ym sorbate| sodi um beipzoate, sodijfum
propkonate, and sorbic acid Exe a al coho
preservatives incllude, but are n mted to,

et.lranol , pol yet hyllene glycol, p , phenolic
conpounds, bi sphenol, chl orgpbutanol, hydroxybenzoate,
and phenyl ethyl al cohol. Exenplary acidic

presg gas1 ves 1ncliude,” but are not Tjjisjed to, vigamn
A, vitamn C, vitamn E, beta-carotene, citric agid,

acetic_acird, dehydroacetic acid, ascorbic gcid, saorbrc
aci d, and hytic acid. O her preservative$ i ncl ude,
but are™s6t |imted to, tocppherol, Pagesl4g of 255
WO 2008/ 063300 PCT/ US2007/ 021626 tocoplierd? acet at e,
det er oxf ey nesyl ate, cetrimde, butyl ated
hydrox' 5ol (BHA), butyl ated hydroXyt ol uened (BHT),
am ne, sodi | aur e (SLS), sodifum

| aur egher sulfate (SLES)| sodiumbisulfite, sodium
gUl fite, potassiumsulfi assi um
I[fite, dydant Plus nmet hyl par abben

[

Gerrmal |l 115, Gbrnﬁgen I, t hon, and Euxyl .
In certain enbodi rents, the| preservative is an
anti-oxidant . In [other enbpdinments, the preservafive
i s alleBtTati ng agent. 1I-318
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[00186] Exenplary buffering agents include, but are

not limted to, citrate buffer solutions, acetate
whegoBee338®| ut i ons, phosphat e buffer sol utions, PENBINTMI626

chloride, calcium carbonate, caIC|un1chIor|de

catrcrunmcttrate—catcium=gt rate—ealeidm
gl uceptate, calcium gl um% D- gl uconi ¢ acid,

calCoH lycer ophdspRafiGey Cal cium | d PTOPanagi C4 fivi
acid ﬂga C|un1levullnat27 nentan0|€&%@5§n di basi @ Activity

cal ci umihosphat e,| phosphoriic acid, tribasic caldium
phosphaﬂbB/EaIC|unnhydrOX|de phosphat e, potassi um
acetate, potassiumchloride] potassium gluconate,
pot assi uaf m xt ureg, di basi c|potassi um phosphat e,

nonobasijc potassi Um phosphate, potassi um phosphat|e
m xtur €s, sodi um gcetate, sodi um bi carbonate, sodijum
chl orj sodium ditrate, s¢diumlactate, dibasic
sodi Um phosphat e, |[nonobasi c|sodi um phosphate, sodi um
phosphkate m xtureg, tronmetham ne, magnesi um hydroxi de,
m hydroxi de, algini¢ acid, pyrogen-free wgter,

i sot¥ni c saline, Ringer's solution, ethyl alcohol,
etc., and conbi natji ons thereof. [00187] Exenplary
Hof 3 rg—agentg—+nelude—+but—are noet—limted ta,
magngg l!l?h st ear atje, calcium stearate, stearic acild,
P— —tate—raH—ghyreeryH—behanate—hydrogenat ed
(*) rat é@@?ﬁBW8’0|Is polyethylene gl ycol, sodi um benzoat e,
sodi um acetate, sodi um chl ori de, Ieucine, magnesi um

| auryl sulfate, sodiumlauryl sulfate, etc., and
[0017Q]onb| nkt icoraint hmb@d;men[soon@@esemmmeanyn cprbsldesmal ad@pound of
apricot . ker

formu gg O@I)nOt gyg;ﬂ at eg@{agrgmﬁutlcaggla% eeta‘glte eﬁqustgggpf, as provided in
Table ROMAGEme CRAAR IR The FresérR HRleRtior BIANRY a cog%ﬁw gf?formulae @),

cast or, ci nnanon, COCOoa but t er, coconut, c¢
(IT) or@¥eer, a pharmacauicalnacvepidbledfomm theafeufahsyplbuﬂlpd év @able@ having a

K of s et caug 84 091 TRESH orl g s BB migioiand 0.1
microRUi.e. |a&56ﬂﬁ§$hﬁd leﬂlVaﬁ:ﬂdﬁff dei@iﬂ?&i “A* b eﬂ”)c Uh&Bfhe embodiments, the

macadeni a nut, mall ow, mango seed, nea omﬁoan1see
presentriinention pravides @ ¢W@OU®€1 o é@ﬂnlda@ﬂg,e(ll)cmrgﬂiﬂ) orpa pharmaceutlcally

acceptggllg :foxkxﬁ gg%lg%fe gg %%(PV& oa 1 ejﬁe’ibléJ ?2}333’% 5% séf lfsesfese %lfl %Eﬁal to 0.01
micro®l(7 @2 k¥apsunds I RARiticS DUXOUT My ceHBR eki’rwﬁirﬂé'i{tg‘ theé EI%?&H? invention
shea butter, silicone, soybean, sunflower, tea t

providen asrompound @b frimulaee(T)dF), omdIlHuor aaxhdrmvtteamcaggrawceptable form
Lar ude, but are d,to,

thercofyspBrieq SR 3 ofiofipp RSl cebibouies sekdih Ty

149 of 255 WD 2008/ 063300 PCT/ US2007/ 021626

triglyceride, cyclonethicone, diethyl sebacate,

di met hi cone 360, isopropyl nyristate, mneral oil

octyl dodecanol, ol eyl alcohol, silicone oil, and

conbi nati ons thereof.
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[00189] Liquid dosage forns for oral and parentera

adm ni stration include, but are not Ilimted to,
w@hb@sesseut i cal |y acceptabl e enul si ons, n cr oeP@li/E5NT021626

sol utions, suspensions, syrups and elixirs. In

addition to the active ingredients, the |iquid dosage

forms may conprise inert diluents commonly used in

the art such as, for exafplgL.gwater or ofher
solvents, solubjlizing agents and enulsifiers such as

et hyh al cohol, is$opropyk aligohol, ethyll carbonates
iy acetate, benzyl aPeghbl, benzyl Henzoate, 0. 5-?
Fpropylene gl ycol | 1, 3Fbut | ene gl ycol,
: -hylfornanlde, oi | 3 particul ar,| cottonseed,
dnut, corn, [germ , castor, |and sesane
, glycerol, t et rahydyofurfuryl al gohol,
et hyl ene gly¢ols and satty acid egters of
[ and m xtures therleof. Besideg inert
X the oral conposit can include
wgtting agents, emul ng and suspe
agent s, ~sweet ening, flavorin and per|f um ng
In certaln enbodi ments for parenteral |adm nistration,

+hao Ln\lant|cn are mvarl \th

LA Y2 €01 Uyut \40 U CITG T v oll T
sd1ﬁh§|2|ng agent s such adl-8 Crenophor alcoholsII9

oIS, nodified ojffs, gfycols, pofysSorbares,
. H

cycloeextrlns, p)lyners, d 0 onbi natijons thegeofﬁ

I nj ectabl e preparattgofns, for exanple, SteTi | e
bl e aqueoyis or ol eagijnous suspensiongs may be
ted according to the®Ryown art ysing s .
§i ng or wetting age )
erile injectable preparation may |be a ster
bl e sol ution, suspenslion or enul|sion in ag
c parentefally acceptalle diluent or solve

exanpl e, as a sol ution 1, 3- but anedi ol . AnoONQ

the aegeptabl e vehicles 0=~50l vents that may be
enplioyed are water, Ringer's solution, [US P. and F
isotonic-sodium [chloride solution. Injaddition,

stelld16, fixed o Is are cdiventional |y |enpl oyed Hs12

dium For this nurnose anv
Ld Lt J

bl and fixed oil c¢an be Bnplloyed i ncludijng synthetic
H Hmono- or di gl yceri des. Pre-dddi ti on, fatjity acids such
"Bas oleic acid are useg in the preparation of
I nj ectables. [00191] Thwg ectabl e forinul ati ons can
be sterilized, fopr exand by filtratijon through a
bacterial -retaining filtef, or by inconporating
ilizi s in the~gprmof sterijfle solid
i th can be di ssolved or |di spersed in
other sterl i nj ect abl e nmedi um
prior to use. D192] In ord o prol ong the effect
of a drug, it is|often desirable to slow the
absorption of the drug from subcut aneous or

I Nt [P_wSCUI ar 1 njectron. Iﬁllﬁ may De
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acconpl i shed by the use of a liquid suspension of

crystalline or anorphous naterial with Page 150 of
WQ3HSMEB32008/ 063300 PCT/ US2007/ 021626 poor waPE&r/US2007/021626

solubility. The rate of absorption of the drug then

HEP-N M- B R T =
may depend upon crystal g}&ﬁﬁgﬂd crystalline form -

Al tepnativery, @elayeg apsorption of g parenpergjry
agdni i stered drug formisoeacconplished |by di sggl w ng
or " suspending the drug§n an oil vehi gl e. [ 00193]

FCompositions for|recfal vagi nal admj|ni st fFag i are
tg;mzﬂly suppositorie ich can be prepare
nmX+ng the conjugates O his invention with s abl e

non-irritating excipiengs or carriers|such as
er, polyethylene glycgl or a spppository wax @hi ch

at anmbient tenp ut lijquid at bo cl
3 e and therefore I nfthe |rectum or
vagi nar~gavity and rel ease active ilngredient.

[00194] Solid dosage forns for oral adm nistration
include capsules] tablets, pills, powders, and

grafl#dés. I n such solid dddagpe fornms, .the activH-70

rnarediant 1. myvad wth at |l east onelinert
T T LI A 1] o T1C T J T A" ] L ALl LB AT T o LA T IO T T T <3

g A
pharqpcqptically acceptablegexgipient or carrider Buch
as sodBumcitrate or dical ctedm phosphate and/Pog-%)

fillerg,or extengers such as
sucr og gl ucose manni t ol , d silicijc acio
bi nders” such as, |for exanpl €]
al ginates, gelatin, polyvipyghpyrrolidinone,
angl acacia, c) hpmectants spch as glycerol, d) ©

di tegrating agents suchfas agar, cal/ci um carbopat e,
potato or tapioca starch, Zalginic acid,| certain
Si at es, and spdium ca ate, e) sollution retarding

s such as paraffin, absorption accelerators
such as quaternary anmoni um conpounds, [g) wetting

agef§eSUC as, [T 07 exanmp §zoCetyl at ¢oor—amntd 31—
gl ycerol nonostearate, h?ﬁggg%rbents slch as kagh%%6

and bentonite clay, andyi) 4 ubricants|such as talc,
cal ci um st ear at e nmagnesiOugrdst earate, golid o
pol yet hyl ene glyecols, spdi uymlauryl sulfate, and ~p~

‘w rgs thereof | In the e of capsulles, tablets
and /pi ks, the dpsage for®ysmy conprise buffering
agents. 195] Bolid conmpgsitions of & simlar type

may be & oyEd as fillers Nn soft and| hard-filled

gel ati n TaRsul es| usi ng such ci pients]as | g¢t ose or 0

m |k sugar Bsowe|l as high | ecul ar \wei

pol yet hyl eme dfytols and th ke. The|solLid_dbsage

fornms of t8blets dr agees, sul es, ;HqH s, and

granul es can be prepared with coatings|and shells such
ari e coatlnac and nthar caati nae vwall lknown 1 n

Aac Nt
o TII A\ LS COUTUAT Ilv

\gs—and—other—coat 3 oWA—in
maceuticpl fornul Bl art. They may — 11-191
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optionally conprise opacifying agents and can be of a
conposition that they release the active

WO pgseeizent (s) only, or preferentially, in a CRCT/HEIW07/021626
part of the intestinal tract, optionally, in a

detayed—manmmer—Exanptes x‘ hedding—conposittions
whi ch can be used incIudE hﬂ@r neri c substances and

wpxes, Solid conmpositiong ofy a simTar [type may be
aipl ayed as fillers in ath and hard-flilled gelatjn
caiul es usi ng such excipients as |lactgse or mlKk

F as well as high ul ar wei ght{ pol et hyl gne
s and the |ike. Pag 51 of 255 WD 2008/ 063300
5 [ 00F¢S he active ijngredf can
bsul ated form wi th one|or nor
|-nts as noted above. The solid dosage fo of

capsul es~9ills, and| granu
coatings pnd|shells sych as ent 0
e controlli i B~ H

oati ngg and ot her
coatings well knpwn in the gharnmaceutical fornmulatinds
art. In such sol{d dosage forns the ag¢tive ingredient

mayll210adni xed W th at | edb26%ne inert |di | uent di27Tlas

nnnnnnnn |l aprt neanl Ar ot Ar A~ Ciich An f

faVdllaa il s AVi
SUCT UST, ract uUsT Ut ST TUAT UTT. uuull uuouy\. oo Ty

conprise, as is pormal practice, additijonal H
subst ances ot her|than iner [luents, e¢.g., tabletPng
| ubri cants and ot her tabl ¢ ¢ ai ds such a nmagnesiu
Stearate a m crocrystall cellulose. In the cag
of capsyle ablets and pillls, the dosage forns
e~puftferi pg agents. ey may optlionally
HO0-g se opacify|ng agent d can be|of a
o conposition that|they rel the activye |ngred|ent(s)
H™ only, or preferentially, im a certain|part of
intestinal tract| opti onah}f?\ in a del ayed rra
Exanpl es of enbeddi ng conposi i ons whi ¢h can be used
i ncl ude polynerig¢c substances and waxes. [00197]

DOS§Qge T OT M5 T OT [ TOpi call gnggpr transder mal 1-173
admi nistration of a conpound of this invention may

i nclude oi ntnments, pastes, creans, |otions, gels,
powders, solutions, sprays, inhalants and/or patches.
Cenerally, the active ingreg i s adm xed under
sterile conditions wt¢ aceutically acceptabl e
carrier and/or any neededypreServatives and/ or

buffers as may be required, Additionally, the present
i nvention contenpl ates se of transder nmal

pat ches, which often ha e added advant age of
providing controlled deliVery of an active ingredient
to the body. Such dosage,:orns may be prepared, for
exanpl e, by dissolving?and? or dispensing the active

i ngredient in the prope? medi um Al ternatively or

antr ol l

()_
(o

Clddlllullclll_y, +he—+rate—+a 3CUIIUI\4 Y
providing a rate controll#ﬁg) ran
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and/ or by dispersing the active ingredient in a
pol ymer matrix and/or gel. [00198] Suitable devices

w0 20084063300 N del i vering intradermal phar maceut i BEI/US2007/021626
conpositions described herein include short needle

Vi ce e i.b {n._ U Pat ent s
[001721,9886 %@9&&&&1 g’ﬁﬁ’g‘g‘i" ng*: §§§H§%}1{ é?‘é?ﬁoﬁsgmvﬁfgiﬁ cgmpound of
formuba A15, 235; 5, 141,496; and 5,417,662. |Intrader nal
conpositions may be adm ni stered by devi ces which
limt the effective Repetratlon Iﬁp@dﬁ of a needle
into the skin, such as in PCT
publ i cati on WO 99/ 348 0 aq f ufict’i dnal equi val ent s
thereof. Jet injeft ces \ahieh deliver Iiquid
vaccines to the der®Fis via a liquid jet injector
and/ or via a needl e2éhi ch pierces the stratum corneum
and produces a jet which reaches the derm s are
suitable. Jet injection de&ices are described, for
where:exarrple in US. Patents 5,480, 381; 5,599, 302;
41334, 144; 5,993,412; 5,649, 912; 5,569, 189;
577Qdd %1mde'§eﬁ’&%tl T35 eath8R3urdehice reprt@dt A9Gkoxy, AR yL Giyloxy, or
Page 152 of 255 2008/ 063300 PCT/ Us2007] 021626
aralkyboxy1 or Z38nd B, 5@@ éogethes foeua adety aeﬁzai ﬁam a dih§@®xglémpound
. 4,790, 824; 880 4 0 460 and publ i cati ons
navingypy B335 ok wiUa sasgilen bt leedive suniieatapciiams in a
chain dﬁ' HYET $4id dﬁé&hc&snﬂ@cﬁﬂlpﬁﬁ%gct%l%rﬁﬁﬁ)% 8P obflonall Qone or more
accel erate vaccine 1n powder formthrough the ou
heterqamlgdmendmlyﬁlented drorhihe geoup consisengofl ¥ 2% aad O;
A% @qa |¥ Y. or additionally, conventional syringes
sed’in the classical nmantoux method of
|ﬁhg@denngl4QQm nistration. [00199] Fornul ati ons
suitable for to |caI dn1n|strat|on i ncl ude, but are
n&tislai beinde®, SoNR’] CRIR dCKHtI‘BorCRdh%O ISGRIRA, CR'R’S, NR*CR*R®, or
)arations such as lininments, lotions, oil in water
h/’or water in oil enulsions such as creans,
ORNt fgPNdagh aftdl@éncRast BRlep t ?Sz?ﬁjd
suspensi ons. Topically- ;%ﬁgﬁﬁgﬁ?g%%emggf t?%&yl alkoxy, or
trihaloglipxysf or exanpl e, conprise fromabout 1%to about 10%

( #é V&CF?Q}IIG\(;?WI&% %ﬁegﬁlﬂenqtq_ggp%ﬁg&yaigp gaﬁk)ag B'CF: oaﬂ‘( Cr)l?tromcalkoxy,

trihaloaiMobth] drl/Toxy ] da&‘l’odxyoﬁmkﬁe ed&d bV ENR"KQOQQH 8Ptwd R2bA%djacent carbons
sol vent. Fornul afions for toplcal admi ni stration nay

taken ftogethesr fosmmgr SsZ roerabered mptienalfy tshbstifeldd tiimgavhich contains 0-3

described herei 02 A
heterop A SEle R B M o S VI P A on e
pé&haffel?f Riagkageé dor ea@ncﬂc@ﬁnéﬁle ds ifepeddRhily |H~ltdll€y1 aralkyl, aryl
sui tabl e for pul monary admi ni stration via thé buccal
ester, AmMid9.  Such a fornui ati on nay corrprl se dry particles
ich go tive i.ngredi ent i ch ve, a
onn 7 0 BB SR S 2SS B A BBt
other eabedikiearss tiy pies@ iabttionIprblides a compound selected from the group

CR*R

consisting of:
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about 6 nanoneters. Such conpositions are conveniently

in the formof dry powders for admnistration using a
wa@leasoe33eoNpPri sing a dry powder reservoir to wWdTOSH07/021626

stream of propellant may be directed to disperse the

powder and/or using a self propelling solvent/ I
di spensi ng contai ner such as a device conpri si ng Bhe
active ingredient dissolved and/or suspended in F
| owydpoi byng pr eII nt in a seal ed contgin

powder®s ~ conpr i ticl d&OuhBfein at 32?1980

the pagtifl es by i ght have Ja di ameter eaFer han
0.5 pnet ers | east icles
nunb ave a d| er | ess\{4 nanomweters.

Al tergatiyvel g, at IeastF9596cf the particles by

have a n ter gr t ha d

90% of partl cl e nunber e a diam er IessF
than 6 nanoneters. y powder conpositions may J
include a solid fine pomder di uent such as sugaryoangn
are conveniently provided in a unit dose form [002&1]
Low boi l'ing propellants generally include lIiquid F
pH ant s Heayiaty a boiPipgH poi nt 3P p&How 65 F
Pspheric pressure. Gen raIIy t he praopel Lant may
s¢iflte 50T Ch9. 9% Fof the gonposition, agd
di ent ma nstitute C to 20%(vv/vv)

of e conposiYion. The propel | ant nay Turther

conpy i ddi tOQ imgre 2 Page 153
255 @8/ 0633 BCT/ USZ@/ ui d non-i onty
and/ on%ol i.d ani o c surfact and/ o Bl i dndi | uent

(whi ch may have a partlcle size of the sane ‘order as
particles conprising the active ingredient). [00202]

03|t| ons. 0 nvention
4. Ph {)}ﬁ%}?;}?&yq‘%@fptwfﬁ%’ﬁ'gﬁ/ ”’b‘e‘f"i‘(fgf'{i”{ffﬂfl"br ovi de the
[00173ct i veln ke @mbodifehthe tHeOpbsétt MLORIoRt Pro¥ided a pharmaceutical
solution and/or suspension. Such fornmul ati ons may be

COmPQSHINHaFRRPTISHRG: R £§EPounth of dernewael (Bs (H)q oe¢Ud), amdd pharmaceutically

acceptgfﬂ% lf(t)ﬁn ﬁe?e%@ %h Cal p?l’glﬂigce&tr]call? %géq%?]aé) € eRr;%rllto In ﬁ gredi ent,

[00174ind rraLn GO eﬁhb@dlin}tml@e tie Prédefit @hRAtIYS] ﬁf@vi@@é’ a pharmaceutical
nebul i zati on and/ or atom zation device.

COMPGSH{OR FORPIERS Wnﬂ)@ﬂ%@f f@rmlaq o, (:Iﬁ)e om(IHﬁoroe a pharmaceutically
acceptgﬂg i 'ﬁ?elredfngsr LRIk $n T‘aﬁl& g % é’? (i) aip?}ﬁ{é%@etgqagyla'cgeptable

I'avori ng agent such as

excipiaitl , I ofher f embodimegBNtthe apesent akRe@fdn \WRoB8&NT, pharmaceutical
an d/ or a preservative such as net hél hydr oxybenzoat e.
compoﬁﬁ@nd?%wf@!@ prcgipaued 9§ formulag gt @Dopr 4HR mrsat plmrmacuncally

e Y R USHORRE\ LTV 11050 800 R0, B REHE v o
0.01 nﬂemM bbl?mmli@a &i; of betwleen OQ)IUﬁﬁfdM ah@'. lphh'ldfﬁlﬂlaﬂ'zﬁ compounds with
act1v1t1de§ Idles\{gerga)t/ed “A” and “B”), and a pharmaceutically acceptable excipient. In yet other
embodiments, the present invention provides a pharmaceutical composition comprising a
compound of formulae (I), (II) or (IIT), or a pharmaceutically acceptable form thereof, as
provided in Tables 1, 2 or 3 having a K; of less than or equal to 0.01 microM (ie.,
compounds with activities designated “A™) and a pharmaceutically acceptable excipient. In
still yet other embodiments, the present invention provides a pharmaceutical composition

comprising a compound of formulae (I), (IT) or (IIT), or a pharmaceutically acceptable form
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useful for intranasal delivery of a pharnmaceutica

conposition of the invention. Another fornulation
w@iosatdzeo f or i ntranasal administration is a CPEr/E82007/021626

powder conprising the active ingredient and having an

v e Lcl. romabput 0.2 to 500.m croneters., .
thereoy B APHRRR I FlFoly B BURI, b ™Bieit R ET i slected
from thBiasiy camipdundi depiceddein Table. by rapid inhal ation

rough the nasal passage froma container of the

th
[00178bwder Alsedascibask abavs, tthe phameaseutictlp cateptabladompositons of the

' | e f.or. | administration. ., for _exanml e, .
prese AU o8RRI e st e B B which, s
used KHereiR, afluded Un{ \ind)alPSolléts, adifueN®, bNoRAIGNd vaHide, 8Yersion or

conprise one or nore of the additional ingredients
susperieQIt pids.e BUIfRSE edctive Agpitar iselonist ageats, thickqnisg of @Jm(;ldn‘ifymg agents,
' t] b . d kaged,. and/ or so in a
presery Vit seidoHderty 1B 8k EDHS) o5 ied o1 the pRieulas despee form
desirefl O REHiRtb 99 PHaBMacehiféal SSRGS, StkEeehth HARIJOTEN V. Martin (Mack

tabl ets and/ or | ozenges nmade usi ng conventi onal
Publishinghders, Bastonpaba., f BB0pxdisglbses @arouso cafiers (wsed) in  formulating

phar B KR B o R BEBT 5% GO B realion trreor

Excep® st aks | ay <o ferflona0¢aeriét médi8mad dhddnR@blel Wi Gl 6 Sounds of
descri bed Kerel n. Aternately, fornulations suita

the inyegtiop sichias byl prasiusing any undesirgble biglogisa efifepoamieheraving/interacting

. aerosol i zed and/ or, atom zed | ytj on and/ or .

in a ket el SIHT &, GUHeR SOMPOTTUEY 93 theipbAFmacewigally acceptable

comp@BLite dse BROARApIAGTIo RWIEH tRESRBObE #linvention. Some examples
formul ati ons, when di spersed, may have an average

of magesialsi whishagsa/ ssrvedao phamaséutisalln atdeptabln garitrsomchideubut are not

to about 200,nano and further conprise

. .. 0.1 ters
limite 13 sP Fsfaests taﬂ\%mgagglwﬁf Sit%&lgg%ye&lﬁ%_ SFEWRy Pgiedns, such as
humar) @&RinD -althdSZ0 DLy ROBSARESULEIS Bls HIRIPRRES | %?Ciﬁé, %&Bic acid, or
i nvention may be prepared, packaged, and/ sold In a
potassfusn perbatei pattialiglycgbie nfixtures pif satatatddcvegetableifstty adidgmwater, salts or
ch fornmul ati ons Page 154. of 255 2008/ 063300
clectrqBe, B 38 ris R SUthte. iRl B drBes i PhaseH ey RHLATES Bydrogen
hospkHt@PSodiuie | aHlbrite, Ay sas2rBl18idal siicd! haBiesth Wisilicate. polyvinyl
P Osp_sol Eti (l)n andr;ﬁgf éusrsJensi on lofa tshg actalgr\/{eS i ngrlgldlicaeﬁ’t polyviny
pyrrolideneynpeltiaswlatss.o wased, ypolyetislehee polypeyproiSierte—tilook spolyragrs, wool

R R T O
starchj\@liRio3e afll vedeAPithat Bhdadd ébdﬁﬂmcﬁlib&)ﬁﬁ&hﬂ ée@lﬁmé%,ﬁééh)q%llulose .

whi ch are wuseful include those which conprise _
and cellulop; acetatejmondered tragacandy; owalty gelatin;itale; ¢xsimenimsiichrasicoca butter

' reparation, Ear. drops and/or e drops are. .
o TR B SRR R T BBt e
oil; cormuiahd 86ybeh® B8R BllycleNRIRla rORALMEIEd R DolydtHye glycol; esters
formul ati on and/ or manufacture of ]
such as ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium hydroxide
and aluminum hydroxide; alginic acid; pyrogen—free water; isotonic saline; Ringer's solution;
ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic compatible
lubricants such as sodium lauryl sulfate and magnesium stearate, as well as coloring agents,
releasing agents, coating agents, sweetening, flavoring and perfuming agents, preservatives

and antioxidants can also be present in the composition, according to the judgment of the

formulator.
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pharmaceuti cal agents may be found, for exanple, in

Rem ngton: The Science and Practice of Pharnmacy 21St
w@eog/0e33ppi ncott WIllians & WI kins, 2005. [00Pdf/US2007/021626

Al though the descriptions of pharmaceutica

L TR A N e e

prepared by afy madthe khown Mot Eafter tdeVelbped g Wid 8t SIOShrMcology. In
the skilled artisan that such conpositions are

genergle ﬁ'ecmapneyara@ay tegshadsf ipeludel thastepreft brmglmg) thenaetivesingtedient into

Modi figcation of a ceut i
associion, 381 Bsab, i 61 o7 uBeR RIFeR koo coeeglisatts apd then, if
neces$Aky @hd/bP désRRBRS sﬁ%§&fﬂ?&5p§cﬂ<9§lﬁg the! bfd'dﬁl:temtcpﬁ desired single— or
adm nistration to various animals is well understood,

multi-glege ¥ ordi narily skilled veterinary phar rmcol ogl st
nodi fi.cati on

001777 0N B eaiEmgBoB e eieniioh g e piepared, packaged,
and/or[ QAR bull! 49 4 sihple AR08 RAARASS APlEXIIT difple ﬁﬁl‘t Gﬂse§r As used

kits conprising one or more inventive conpounds
hereinp Batunifcdese’ daldisprete emptintobie theophmsmatratiedf C)ompmdioorccmnpnsmg a

T
generfNABRIaE to hd @bdage RIfaRé iabtive ngdi & ORich ng)adnhﬂlstered to a

certain enbodi nents, an inventive kit nmay 1nclude one
subjecy andfpr @ cwnmt: factionzof sesl o dosage snchpir foramxampia; ahe-half or one—
third a}ddl t] therapeutically active agents, and the
e é ag%scri bed herein. In certain enbodi nents, an

[00178]nVent THE rdfative MYountsH! tHéjﬁctm%Elﬂérefh@ﬁt BlePHatmaceutically acceptable
adm ni stration, such as, for exanple, graduated cug

carriets yanil/joy @By addiéleualelsgredieeannragplmrm@s:elmn@l tdmepdsitios. ofl the invention
i nventive Kki

will G, RRhdnSb TN, Kispll. Sl AT prdiemag) B subiect reated and

furthePA&HRAGIAE uPOn T roRle QRN hidl MetiotidodiioR s toobe MALiRRATOTB
eTr?gt rrle%tug[ 0020r§] The present |ﬂnve1nt |1gbr? ae solprovﬁ; desy way of

example ttheoergnifasttionrmaajt ¢qmg9r5n bEyEien Beldh and H00% i(wbe)sztive ingredient.

d di,t i t
w0 S B R, . AR5 otz o
95%, 949 2003/ 6¥58 339, I%QH/OWIQQJ / Q?MemE&H’fB@H@dtthex&Pi%m is approved

forrrulae(l) (II) (I'l'1), or a pharmaceutica
for use imipwrAns and fqrh@teemﬁry use. &n squee ¢rabedimantsctbe exdipiestas approved by

Umtec{ %Qaﬁ%sd oA q Itln F%J hd@tgﬁg{&rqeﬁeig bﬁlg@h gwgr ovhe excipient is
phanna@amlealsgtr&fel M8 sémk REbBdRNt; @le! akcﬁﬁén@ ﬁiebté%@&%’db}dsqff tBe United

npound of the formul ae 1), ) or (I1l), or
States @hammemﬁla t@5P)k &qﬂbgppcta@ri"hanew@bela {(BP ) theaBritsh Phanmawpoela

and/or'th€ fjntémgtlon I Pharmacopoeia.

[00180] Pharmaceutically acceptable excipients used in the manufacture of
pharmaceutical compositions include, but are not limited to, inert diluents, dispersing and/or
granulating agents, surface active agents and/or emulsifiers, disintegrating agents, binding
agents, preservatives, buffering agents, lubricating agents, and/or oils. Such excipients may
optionally be included in the inventive formulations. Excipients such as cocoa butter and
suppository waxes, coloring agents, coating agents, sweetening, flavoring, and perfuming

agents can be present in the composition, according to the judgment of the formulator.
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[00210] A patient to which admi nistration is
contenpl ated includes, but is not limted to, humans

w@ 2008/0633pml e, female, infant, child, adol escaneCT/as2001/021626
elderly, etc.) and/or other primtes; mammals,

[001852\::'t Fg@&gmgmrﬁééeg ssm¥1u§1§ 1o %ant%qq?nﬁgﬂpo?a h as’(:arbonate sodium

carbosdiél/ edlciabi Phospha] Uitaldumo picypaata] leilclud evBhie, th’cﬂﬁn hydrogen
such as chickens, ducks, geese, and/or turkeys

phosphate e gadivrg, phosehates lagtaser sicrpse.r esllatose s miqregrystalling ceHulose, kaolin,
itin ucing the co d|t|
mannfi R ST ook P Puigl Gt ol R e R, v,

cmnb@ﬁﬁ@ﬁmhaeoﬁnvunt " as used herein, refers to t he
i mal anopunt or concentration of an i nventive
[00183bnpou Raewplannhgrapulatieg M@Ir@wmlmg:%entSdnpi@éﬁ:,thUbatemahmlted to,
in, tr

o5, O A2 G S AR 0 M st s
gum, tchﬁfsaplﬁpt lagar] hef@Ae, ¢RI ]aniNwobd Pro®iEh HafBA Sponkd ecatlon—

present invention prOV|des a method for inhibiting
exchapgenresing, galsius @gﬁb@aﬂlte,sahpates, codiun smwbgnatnecmssepnbéd poly(vmyl—

' f f
pymolfEE TPty iy Sl RS EET “¥Fe Coruf asth  dlyeolac)
carbo%ﬂhétﬁﬁ delludose! crbssT18REd Zodfi\dafBRdty M@ @'eﬁ@l6§f§¢roscarrnellose)
i's

orders or conditions i ncl ude, but are not
methythgllub)éq: rﬁrggelfgmlﬁdcﬂﬁ@@h (darcle 450Q), ametbonysidllmerstiects water insoluble

s, B AT S5 L5 e RS SBBASUF s u SELTESAAD: st

lauryl QLS (ffafernd aERBum cORP6EHIS 0dr€ Chdddbnifhtions thereof,
cardi ovascul ar di sease. [00213] in certain

[00183hhodi Feemplary msfammmms di erpalsifiersiingludeldwt are not limited

al nf ul ndro i sease
to, na sor}@lﬁﬂe‘ﬁ ﬁs d Ref&r? mbcaz?'cﬁ Lﬂ)g %%"ﬁ%s %a%?c?%%‘s ghondrux,
choles@é}dl’ Ofanfiaf QO peetins " gdl MG, Uék% yOMt cascn, n%oi 'fﬁf' tcﬁgleﬁt@rol wax, and
t hose characterlzed by neuropathlc Ealn

lecithipyr Fellnidadl clau (e gatbnionisei [aluminent si r:atp]aland ' Veegum [magnesium
chr.on

oG SUERED, L S Bhe sEALEA  eh Sos TEO t e

stearylaacmﬁtcegparo@hbw61eplaalaahol tfihdefil iénodfeardRe bﬁ@%b‘gﬁycol distearate,
receptors, acute pain (e.g., phantom and transi ernt

glyceryk m@ogg@rﬁt)e; apgd mropmqeaglymlomynmamateﬂ mlm:m]aa]@plyol) carbomers

e Bl BELMANIER, B BRI Sl oy

polymp8i chna!geaﬁacmuldﬂ@deaiva@vesrwgc&e@b@@ymethzylée@wse R&GKmaPGwdered
neck pain, toothache and the'like I'n certain

cellulosgfydroraimeshyl cakbulpyeahy drenyrropy] c@llgle@ps éyd@wsmpmelrmothylcellulose
T g N e L
[TweeRa®(, pbkyorfetEyiend\6drBAAS/ (D638 60 Pulybx3edilcde 1dAMtan monooleate
[Tween 80], sorbitan monopalmitate [Span 40], sorbitan monostearate [Span 60], sorbitan
tristearate [Span 65], glyceryl monooleate, sorbitan monooleate [Span 80]), polyoxyethylene
esters (e.g. polyoxyethylene monostearate [Myrj 45], polyoxyethylene hydrogenated castor
oil, polyethoxylated castor oil, polyoxymethylene stearate, and Solutol), sucrose fatty acid
esters, polyethylene glycol fatty acid esters (e.g. Cremophor), polyoxyethylene ethers, (e.g.
polyoxyethylene lauryl ether [Brij 30]), poly(vinyl-pyrrolidone), diethylene glycol

monolaurate, triethanolamine oleate, sodium oleate, potassium oleate, ethyl oleate, oleic acid,
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Neur opat hic pain is distinguished from nociceptive
pain, which is the pain caused by acute tissue injury
WO pwslogd3ng smal | cut aneous nerves or snall nerREBUS007/021626
nmuscl e or connective tissue. Neuropathic pain
' i n tp r I 8Rj t en. . .
vy pPLE b o S 16Rp e 8 PSR 6. B i bromice,
cetylpyridisiten ichloridy,. behealk arjamhvhtorjale] doaisdte isodiamy erc. and/or combinations
ersi stent, spontaneous pain as well as allodynia,
thereofhi ch is a painful response to a stinulus that
r mal ' t.: ' p .G pain.al an
(0018807 2 Pt loindifh, Hottes IEMIEPIAY, e PR URRE RSN (e
comstachenidi ataech raseRngelatin sugad (bl saéross)! plvcéseatdextrose, dextrin,
usually is trivial, such as a pin prick. Neuropathic .
molaspps; factdppalagitel mannitghvess bpnatsel end sthasigramey (44 jasasia, sodium
: d r es [ aj er si st r .
alginaff1 ol (Tt BsL bbb e el JEBRLIR L isepol musk,
carboXyenstioylediluloser y methyloeliglose, i N teftgldetiniosdler alhydeoxyetylcellulose,
dorsal rogts, spinal cord or certain regions in the
hydroxypiopyl  aqlluloshatvideoxyrrapyky metlpresilulase) yrcroerysiplding ¢ cellulose,

SRR Ny GFLEAFALARD, SREGLIL DUt By, n

larch aabicgaleatdny; alpiidfed] polfethplesd oritleppsiiethien®@lyicol; inorganic calcium
neural gia and trigem nal neuralgia; and pain resulting

salts; $l}19}ﬁ1a5'%'ymlwpth@?ra ; Waxespieiers Abephok #ftednd cogbingasiony thereof.

roni g 10l dition ur t.hi ¢ pai n

[0018$]gsul tﬁx#ﬂr}%lm a e%%ﬁé’%gl nsnaé’r Vléclgﬁgoragtg&@a&g% %g&aﬁﬁg agents,

antimidibi) NBpredeevali®es; O MERKAEFEAI0 N pred@f ¥ves) U _§1&0hdle I'Meservatives, acidic
stretch or inconplete nerve transsection, o

preserfgfinshetndogthempresarvasieyn Exewplanh pnticdedantpachide, bigaire not limited

esul t..fr | sorder,_such rsal roo
to, alpglgﬁé)?tlkpﬁl%rd'l, §sléo}b1é Iaglm %co%‘pf’l a??i%lftﬁ%'h %utg?a?;cﬂ gyczr&%aélllsoie, butylated

on conpression, |

hydrogyskiend Qﬁ@ﬁb‘ilhi@?l,ycérUHQfotéBéiuﬁﬁﬂ‘ie&‘bFshifH@, PoploAR &dd,"@opyl gallate,
. cord; tunors of the brainstem thalanmus or cortex; or
sodium ragenthate.osadiem trigyl it sediumhmpamssliise, andrsodium [solfipe. 5[Exemplary
The . ' i n rogeneous an
o RSB TBRETD B BEUSA PR 8SE TS, RFCRRY i
disodilimrdletasd, dipgtasium, edetat) RAetiowrid, fumako 8cifamhlic Adid, phosphoric acid,
. addition, there is_ pain associated with normally )
sodiurp setate; tariaric feids and éisodime gdetate Jixgmplary aptmifrekyal preservatives
includ(:,p@{lfr’"‘ilset QS{S 'l@ﬁteﬂng) qyefﬁ%ﬁk&ﬁﬁﬁmaﬁﬁlbrih ,Cge“?ﬁgf%gmlum chloride, benzyl
sensitivity to touc¢h (hyperesthesia)y, parntu
alcohdertwatopoh foetrinaide N etytpyatditium Sdhilsrideat elorheidiiRli €hlorobutanol,

static_or thermal allodynia), increased sensitivity
chloroggssele chionexydenol fresqly Ry haicohels| glycepine hg¥atidine, imidurea, phenol,

ges| ont L AUl N . Sati ;
preno B ISR B DSBLERARY il ool nd
thimerabkel e Exempfaryantifafigat ptesématiwes listidey Butsez@ 86t lymited to\WBits1 paraben,
hypoal gesj a).. [00216] In certain enbodi nents, the .
methy | patpbene B3k RAARENS FRBY! PaERSBY RREZOIG CKlp RYHrPX enFQiC acid, potassium

n-J : p n [,nfJ t - paLn.. Th . .
e AL RTSS K, PRk LR SNFRRD i i
Exemplanyi dlethiob presqreativek énchilden butravp adhliraitgdion ethandl, polpethylene glycol,

aysed. by a lesio r
phenolc, pll!leno ic Xompoun S, &s&lenol, chlorobutanol, hydroxybenzoate, and phenylethyl

alcohol. Exemplary acidic preservatives include, but are not limited to, vitamin A, vitamin C,
vitamin E, beta—carotene, citric acid, acetic acid, dehydroacetic acid, ascorbic acid, sorbic

acid, and phytic acid. Other preservatives include, but are not limited to, tocopherol,
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dysfunction in the peripheral nervous system, central
pain (e.g., pain caused by a lesion or dysfunction of

W0 b@soedsvr al nervous system), deafferentation Pei/nS2007/021626
(e.g., pain due to | oss of sensory inpart into the

r er hr ti ain .
ocop 01 @bl YA TS € B RO TREL Pk o
butyldRT hi53RA6RAIE ZBHTYS etﬁ?l@ﬁ&ﬁarﬁﬁlbn);odlﬁﬂxlaﬁﬂﬂ salfh@UIS), sodium

of nociceptive receptors (e.g., pain felt in responsé

laurylt gthey gylfate (Rldie sediummbiswifitag sodisauenatahiste, potesiuomsulfite,

potasﬁlﬁ'h '?nét?oégllfsi ep?lﬂiajlﬁ’ﬁl]s eﬂierl%l%%’;)@ytg‘&h}g{]ﬂ%F%ogﬁ Dﬁltlé B8rmaben II,
Neologe, Kathoahd Bok$l. €nertsih ¥aiboaimdnts) 9 preservatvk $¢ an arﬁf—‘-@mdant In

wandering pain (e.g., wherein t he pai n repeat ed|
other erihedjmentsobg preservative is@ chelatiyg aganh cert ai n

odi nn nfl a tor ai,n and/ or .i nfl
[0018§gon arﬁg%ﬂ1 k ffsla“%ma% S dP‘ﬁB& W A ot algmtedato Ciftatt buffer
solutior3f hewtaratbariyr %lﬁt%rﬂef)l%sf)ﬁatg buffei§dPitioRd NEn oA Rinf @ﬁl%)lde calcium
[ 002171 In certain enbodi nents, the FAAH nedi at ed
carbongite; €glsium ghlogdelenalcinm cisrath, tcalanmn glubmatentalalmmglocqptate calcium
nat.or sor,ders" refers

elucofd S D Phearll e 61 it B FERENHogte P fasider Ppaoic acd,

calciuBy 1&REn&E, PBHtBnAE dclte EbARS cﬂtnuﬁii'p'ﬁo§ﬂ19{e°rpho§ﬂh%9ikt&?d tribasic
generation of noxi ous substances and the stimulation

calciugy phesphets) calpinar hydrakisie, plquplmte vRaiasdiuna tagetaten potassium  chloride,

potassi B4y PO%%sink] RRYES Et Pl SrRosn i, EXprsig potassium

phosphite.r Qsﬁaﬁsllﬁheﬂl&phzﬁé Ax@ired, | sdibm RBeAtd, ORI lflé%[iﬁ&ﬂa%‘ sodium
functio |aesa, which may be partial or conplete,

chlorige nyogiusm w@ate,pé@dmmelﬂc)ate | dibasaerrradiony pd‘ipsﬂlad:ermonobasw sodlum

Y T T O A .

hydroXide,tdigihici fid, pyypentrdenRate Sotshic silitR! RiHekPs s6IBAGH, ¥Ryl alcohol,
rheumatoid, Reiter's); gastrointesti nal - tract

etc. a‘E‘t?ﬁ”@‘h‘n@QﬂSé@@@ ul cerative colitis); skin

d Ltiple organ ssues . :
(Rt I L A o A T A —
stearaﬂe,n GiilUﬁilﬁm sféuﬁat@fs&aﬁ@tacﬁd neiliRd t418, maitNlyRERR beRihate, hydrogenated

associated with vascul ar_di seases, m graine headache

Vegewb@n§11%npq4§%rhﬂ@n@glycobe$qdwm ebanzpate,n sathem, acetape, oscdiitrn sthonde

leucin %%Erla 1ﬁm6m$'2’lv§1rlfaﬂ? 5B el'nﬁ I%urglo 3’?@ e, étﬁ; %lgs LS dglga%(?rg\}pgreof

[00188jar coi Emnpalarynanhrlﬁélu@e shid bRMAot m’ﬁfe@t t63 alfoRdr @PBeot kernel,
ivitis, hypersensitivity,

ol ypyosi t is, n
aVOCﬁ‘@b kRD#sswi Ra rgqf%ot h%lck icpIrentsseRdr bosage, caded camuhl@np@ola caraway,
nd t.he
carnau()ﬁ, &Stl? fds AN Cglr)r%)gg&ltﬁlggﬁgzor{lay ¥ hvﬁ%e"ro@% C(?lr“’t(iogg? |S?1eé1 emu,
eucalyp'ellsl meﬁfﬂgﬁ;ﬁﬁmtdsé;rﬁsw flaedead, ofbramidll AF&Erﬁl @raﬁé S&IdBhL] nut, hyssop,
Parki nson' s. di sease and zhel mer' s dlsease)

lsopm@ﬁdnm@ﬁ. Jeiabas kuliwrant, devandine tavanday, lmon Gisemicaleba, macademia
] campounds useful for

nut, mal?g‘gialltnn géb ac uetEi eﬁ{eﬁ?(f@r%l&r%lt S%rg@ rgg%dl I%S Pve g0 range, orange roughy,

palm, palm kernel, peach kernel, peanut, poppy seed, pumpkln seed, rapeseed, rice bran,

rosemary, safflower, sandalwood, sasquana, savoury, sea buckthorn, sesame, shea butter,

silicone, soybean, sunflower, tea tree, thistle, tsubaki, vetiver, walnut, and wheat germ oils.

Exemplary oils include, but are not limited to, butyl stearate, caprylic triglyceride, capric
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conditions resulting frominfection) and chronic
inflammatory conditions (e.g., conditions resulting

wo c@sesstdthna, arthritis and inflammatory bowel PCT/US2007/021626
di sease). The conpounds may also be useful in

raating i nf.l t 1,0n asSsogci rauma_and
rglySeRTE] oPRouieRb B iy o0, Aol RARBe i, mineral
oil, odtflfddecatd, dleglalsdbas), sﬂh'ébnd 6il,Rad cbmmnfaﬁ&sttﬁereéﬁ ute,

adhesi ve, atrophlc catarrhal, chronic, cirrhotic,

[00189] ¢ f usélqudﬂ desage ﬁmnéd‘or eraland paventertl asiministration include, but are not

hmlte{i1 J op%eugcﬁf CCFE?? eueldﬁ(l) t ou%&c&c{eﬁgﬁ? {)]rgsz fsglﬁl 18ns suspensions,

syruppkahd te@iktbl VBL addifbene NHeakaus ,mg%(ﬁ@ﬁtbcmepﬁ@ﬂacadsyge forms may
prollferous pseudonenbr anous, purul ent, sclerosing,

compriggg et sgil wtszg@nmlzfowﬁomt;@oarpcmhﬁzoﬁmmm water or other

i SIPSE 30 o R e S TS 1 ool
carbondié, | @RYTBAdeife, HeMBA1ALoHON, B&IZYPIbBNRRRO PrdPF NS ngf&ﬁ 1 3- butylene

FAAH- medi at ed di sease, di sorder or condition 738
glycoll, rﬁmn@ykfowrméﬁ, oilyninnparticelen; crottensesdic groandmuy oennmgmme, olive,

der ted t arthritis
castor LR giloh el G BT IRY alisBrikPyisdpatisolssind facy
acid egl@i# f rbifdn, bh& mixRRGCMEeE.| BRsiHA MHertdiRRARCtheSHEINcARpositions
osteoarthritis, system c | upus erythenmat osus,

can igflyde eadjevantsy r$d¢h)rm veetting ogenty, sponsfying iad suspending agents,

undi f ferent i at spondyliti hcet S di
sweetiiih o IG{GFRE. o PRITEEaPRT asth FEFNpFEbGURERSs g, parentera
admindtabs %B'&nj gﬁt% AF s Iﬁéﬂ%rﬁaremg%ﬁl s@lﬁbﬁ'h%lng agents such as
pai nful shouil deEsorlatlc and juvenile arth

Cremtaémhraépohabheﬂs;m eskoits, ghsoksopadyssbaes, cmlodmdmms, plymers and
end on bursitis, skin inflanmmtion disorders

comb‘(‘%tlodls eﬁg tiasis, eczemm, bums, dermatitis),

[0019?nur eSirfect£AS bfé@ﬁﬁhbh§ 16} SeRfe, GaE 'ilgbé'iﬁl%tahﬁ&%us)or oleaginous

i sorders (e.g., inflammtory bowel disease
SUSPETSEQIS| I@aYJIb@efOSmUMI mardlmtt@rthq kgowuli are nsing Lsuiteblg , dispersing or
gastr0|ntest|2@ bl ee hSease

wettin 8D 4P S iinecni  Phe sETE BiskaSfaRsrien sy be a sterile
injectdblé 8dlafidn Buéhiibh Dt enfiibon fH 8 ApHRKR FHFBtEANR B pRWIAdiluent or

gastroprokl netic agent (e.g., ileus, postoperative
solvent, tonsxamplej peasolugioniing, %&umsdlogaéummstbpmmue vehicles and

s U] BEEATRS e, GaB DU B prggotonc sodim

chlorid ﬁ)@tﬂidnC aagtiiRaseslesfixddeits 8 tohRhABSAS oy Of a solvent or
allergies and ot her functional bowel dISO ers such

suspenging, siedidnger Beri this ymesp siny lzlmwb)ﬁxaﬁcblhsm beaerplaged including

synhefif S neibREGIdRY, 1h gl by R S BT ST BRRare uyed in the
preparﬁﬁcmeofemﬁ@ﬁbmnts the the immune disorder is

ammat ory bowel disease (1BD), peptic ulcers,
[00191f]eg| onkhe dnjeetablei formylajiens icen| be isteriligedt fosi ewasulé.nby filtration

througﬁlaeoeagfeﬁgl—re%lm fﬁteg,l osrq% Sc:or&?%ﬂﬁg gtersll’lzmg agents in the form of sterile

solid compositions which can be dissolved or dispersed in sterile water or other sterile
injectable medium prior to use.

[00192] In order to prolong the effect of a drug, it is often desirable to slow the
absorption of the drug from subcutaneous or intramuscular injection. This may be

accomplished by the use of a liquid suspension of crystalline or amorphous material with
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di arrhoea, irritable bowel syndrome and ul cerative
colitis. In other enbodinents, the inmmune disorder is
w0 pdosaeasad ory bowel disease (1BD). [00220] |n PEF/US1007/021626

enbodi nents, the i mune disorder is a skin

poor \vagrt_n{rJ %‘ lhst%) dﬁ-le 1%; § Spsoggtﬂ ng (t:l}e od %’gnt eB?ncfs upon its rate of

dissol@esrwhich] . tuf) may &fep &I&@on&ﬂ‘?ﬁﬂ' sﬁﬂ%rl—in‘d crytlibd RorinMMAlRGEnatively,
di sorder is psoriasis. [00221] In certaln enbodi nents,

delayedrabserpipn ﬂ‘é@l p@xﬁe@raﬂhysaéas@stemdscbmgi&mm acomaplishethby dissolving or
as used herein, includes, but is

Suspe Cg?gﬁt %I&aln I;%e;}{? 4y and anxiety disorders or

[00193ondi t C@H@osﬁ&ﬁé"fc@srectﬁloér apiiap| a‘ému‘&kt'rd’iio%az{re aPpitQY suppositories
pani ¢ di sorder, agoraphobi a, eneral i zed anXi ety

whichctian be @gqparegiriycmfml@ ;hh@bnjagatg@g this ipiesitioa, with suitable non—irritating

sessi ve- co | sive acute stress disorder,
excipils 8 3acf i SR gt Rt PUBL diinBre b G SubnSfy wax which
are solitl S rageient WednPeraftfX bat Fiqihi@ 3t Wod§ texﬂﬁé’ﬁa@ltré’ aﬁ’dl SR EBFS melt in the
due to general nedical condltlons
rectunsglb'éagmg eavipyudaeleasesbeactye ingredis. V\D 2008/ 063300

oo SR BEES 36, 5, B, , Se.s
powddr§,. dhd gramlés. EkASRhSSolid dodddeRimiV thd a8V Big¥adier Q0 232N with at

In certai n enbodi nents, the FAAH- nedi at ed “di sease, '
least mesmﬁﬂeph@ma@@malﬂy aeceptableacxsipen i corietesuch”as| &delm citrate or
but re not i nsom a

dicale{oS B\ Ghile andr B Fner 8F pRESIeE shhstafohetlacthih Syisase, ghucose
manniSd1 21 RIS 8ci8 YR Hii¥es ueRRS)for H8MAE Griok iR ethREATBEL, algmates
di sor der (PLMD), hypopnea 'syndrore, rapi d eyé novengn
gelatith epedyvinylppirelidivene, S@RBEF),, arshadaciayon) khishettssedr derglycerol d)
ar asomij as) . s

aisiniqyreRg age B8 o G ped PG RE: sl PRl R Bpingagtarch, alginc acid
certairD 81H2htRS], art 96 dimd. c@l%hafel ee'?%ﬁﬂldna%téi‘@lﬂ enf@' dedli J&g Ahffin, )
teeth (bruxism. [002231 Tn certain enB f nment s, g
abSOFPInAAHC plarsesicdias qaa;emald'l mndmunmonqmuddst |gb) Wettmg agents such as,
i nclu

for exiBle SERsaney B it apPeife ok Bhhiert 31eh°as Kaotin and

bentorfiRNélhy, i laﬁﬂsbe 18bdan@SsuchOds @2 TRlcfim FRkfie, qgﬁﬁn%&%hlv Stearate, solid
di sorders (uni pol ar depression), dysthym ¢ di sorders

polyetby:lhneo glyeolsnsadiura dprrpk sulfate, anddnisiyses theredf.s dn dier sase of capsules,
sion may be clinical or

ablets iRy, P10 PR aray 0GB T et 1

[00195bodi SEH SompdraidndItH R aE B e%%eﬁé @mptdyRQ 411X in soft and
condition is feeding behavior eedi ng behavior," as

hard—fUEédgqh@rnecarpsulﬁﬁ abing égclb gxcipienisaas lh¢taset exdmills, sugart asng/ell as high
molec‘glgf' t pé)vy Iﬂ%g%}el @’C(I) )éégaa tgnclg(%ggigﬁ: {SghiC d dosager %orms of tablets,

dragees, capsules, pills, and granules can be prepared with coatings and shells such as enteric

coatings and other coatings well known in the pharmaceutical formulating art. They may
optionally comprise opacifying agents and can be of a composition that they release the
active ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally,
in a delayed manner. Examples of embedding compositions which can be used include
polymeric substances and waxes. Solid compositions of a similar type may be employed as
fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar

as well as high molecular weight polethylene glycols and the like.
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wei ght | oss associated wth cancer and ot her wasting
condi tions. The conpounds di sclosed herein can al so
wheoosmeddod o reduce body fat and for treating oPCT/US2007/021626
preventing obesity in a manmmual. The conpounds
sclo e 0 VEeRtin
ontsf] 35 35 AV R LLa00DE: MRS Ren R UE B e o more

excipien3 distriotdisabolve 0 2R e lsolid dvgsigeaforme i ashl e, ndrageek Néapsules, pills, and
FAAH- nedi at ed di sease, disorder or condltlon is a
granules Gath b pregarsd m&»{coamgwﬂéheléwsh ARERtERC coatiags, release controlling

coatm&ﬁ% Hﬁ)gf 9§a§%§9 %an{rlrgg d&f%rrr]l?geutl %r}gﬁt&ﬂgf %art alhé auch solid

dosaggi lf&@assmc 4tis® ﬁ@édl@ﬁ m&P béliatimdiedi with at! (B leCimbit Uiluehtsuch as
still yet other enbodi nents, the FAAH nedi at ed

sucrosg; lstse or staricho Suelt desage fwas mayreomprise.radiipnersel preetice, additional

substagllI ? ggr ter?%%%th}ll ntsgl(eergi, q?,brf%t dlrégl%g%g%gt 3 otg?r %E&ﬁﬂg g;éis such a

S provide ad
magnésfiiidteagitd dnd m(drd)arﬁﬁélhﬁé béllulogR! 1A tReHsERE @bﬁs‘ufe@' fa¥lets and pills,
acceptable form ereof, to a patient in need
the dospgsr ons may consise huFeringagests. tFhey anveptiosaliy demprise opacifying

admi ni_ st eri.n opou of .fornul ae
agentd oY G g B )" e Bt el AR HEGreR, i coedie B leplgplyprly, or
prefert@§0fin ASerdiR \Hateof ithe TabdtREl Hract o@ho@al Nnof efayed manner.
enbodi mrents, the above nethods provid M ni stering
Examples ofrgmbediling compesitiens whiph can by usﬁrd J(HICIUIdy Jpobymegic substances and
@harnaceutlcally acceptable formthereof, as provided
I'n Tables 1, 2 or 3, having a K; of |ess than or equal
[001917}3 Paprsddeofths e 2o0piéal 2886+ Bassiiin Al QiMUSLR AT 1bd dpound of
0.01 mcroMor having a K, of between 0.01 m croM an
this queptlml draMigdlude ouxgl@glggup@pgeswqqamsadoﬁlqnsx igels, powders, solutions,

e ST b, Tt R e STRAE T Lher s

condifidHsrwitiag ﬁir)nac&dtic)illja hcceptable, cafiier an@dR bAPR&MEH pAdsbivatives and/or
accep tabF formthereo as provided in Tables 1, 2

buffergas 3namézv|rﬁ@me@dk< Additiogaldy, tthemr@ﬂnteqwamthmumt@mmmes rtbé/use of

v g RRHEY B o MY 8558 ERUS hnt g cever

of an aétiWeningtedleRfl td/ tHe b YSIRAIA gefdBnd May Eé?_ﬁx‘eﬁar@ﬁ for example, by
adm nistration effective for treatnent. e exact

dissolig e/ or ligpensiag i activaripgrediont insihg; psepertmediumj edlternatively or
-dependi ng. o a and .general, congdition
s el b "S5 RERFUES T PG PAONERECE B QRO g membrane
and/oxrl@r dibpeuding thé@ﬂﬁ@ésingfe@[bm int zSdeﬂ@r Rhtrixcid/or gkr. at i on,
ts node of act.ivi t% and the |ike. The conpounds of
[0019¥1he pr 8uiable | dowieesi ofpraruset yipi cdﬁllb";ﬂffgor migaderapl i pharmaceutical
comp&ﬂﬁgﬁir#{{}lyeg fhgxéa'iﬂs Ear%ieuﬁlas?lg{/tmﬂe‘e&ﬁge@egfﬁ 5 S:h :}hgs ddescrlbed in U.S.
Patents 4,886,499; 5,190,521; 5,328,483; 5,527,288; 4,270,537; 5,015,235; 5,141,496; and

5,417,662. Intradermal compositions may be administered by devices which limit the

waxe

effective penetration length of a needle into the skin, such as those described in PCT
publication WO 99/34850 and functional equivalents thereof. Jet injection devices which
deliver liquid vaccines to the dermis via a liquid jet injector and/or via a needle which pierces
the stratum corneum and produces a jet which reaches the dermis are suitable. Jet injection
devices are described, for example, in U.S. Patents 5,480,381; 5,599,302; 5,334,144;
5,993,412; 5,649,912; 5,569,189; 5,704,911; 5,383,851; 5,893,397, 5,466,220; 5,339,163;
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however, that the total daily usage of the

conpositions of the present invention will be decided
whooskes3ad t endi ng physician within the scope oPCHUSU07/021626

medi cal judgnment. The specific therapeutically

531855 B oS Rha1L5 G 8086 S B0 B0 5k 8o 50040

and PCﬂ‘C;buliﬂlbﬁtg)risWCﬁ9$’$m arfdi Wy 92113597, Bangiit 'p@ﬁrd@ﬁ;bzﬂfﬁcle dehvery
treated and the severity of the disorder; the

devicegcwhigh tuge gpmpressespeasi to i agcelenatey eacting riniowider ém)i thyeuph the outer

oy B8PS, 14 e SEIRESE LS B Lo gL pomveniona
syrmg@é‘l ﬁlayﬁ)b e tAElBlastical frAhioRR mdtlvd of iffraR eIt ihdtrh(h.
ate of excretion of the specific active
[0019?hgr edf@mulétmmymble fméomealaﬂnmnstmnomhacludee dtharanot limited to,
iuia 98 AP ol EIRPEL SRR gt
oil enﬂﬁd@ns‘@u@%s icPeah3€ oiMBHER R and@bf Pastes| Qﬁ@&s@olﬂ_ﬁ&s'dﬁwtshéiﬁnsmns
onpounds and conpositions of the present invention
Toplcﬂﬁy—amlmg{ﬁbﬂmf a@gnbpaanﬁorrmle compose from about 1% to about

B L N .

high a8rtB¢ solubilityaURMOsEthe abiNd MFHRIeHk 3 thel Vet aFbRAnIAons for topical
i ntramedul l ary, intrathecal, subcutaneous,

adminjstretiony anayr fusthiencompripeanselor rmadre ofntheratiditianl ingsedierts described

here i ntravagi nal, intraperitoneal, topical (as by powders,

er lrl0| ntments, creans, and/or drops) mucosal , nasal,

0020ppucal , Ae &h@éeutlézﬂkﬂdrﬁ}ﬂidﬁﬂon dthé B nﬁ\feﬁhbﬁ%bﬁ'all) repared, packaged,

[ |}ristllla?fon bronchial instillation, and orepp ©C, package

and/on smidlinta ﬁmnukmldtlcﬂmta@e or pnkmonspyr agminmisisdibn sy dlye buccal cavity.
a or,- aer gsol i call | ated routes are

Such §0RHAE O SomRERE dh Paeicesnh Bgopmabe the Beie Mgfedient and

whichd2We Bidsdnhétéd ianhy rAgh mﬁga@ﬁ@b@rtol%m AdtRihefers BPEORT about 1 to
direct admnistration to an affected site. 1In general

about 16H@anﬁﬁ§terap Shelpcpmpesitionst are shnuehiéntlysinr the iform wif Idry powders for

on_ g variety of factors ncludin th ature

admini RS RS UeYRE' ShfprBing, | Ryvdeh Spsteigd PflE Stcam of

propelint t gy gaétdlﬂﬂcfétdefﬁéldl ersePaBE podePl adisr ing a self propelhng
2008/ 063300 PCT/ US2007/021626 tract), the condl tion

solvenifpowier digbgnsing centginer vt hera dpeices lmpmlngsthabacéwe oingredient

| er trati o
dissor{ b o GBI BT P enafl Bzt eeB R Rer rligh powders
compﬁb@rﬁmﬁﬂl% WHEHint & 168 9897 of hRIFUPEIEY by A@eH hath EQEzIrhéter greater
to the | ungs and/ or res i rat ori;ésyst em ~ However,

than 0j5wanqmetsss andeinipast 98% afit be gatticles by rmmblehba\rerwénametee less than 7

N -

than IS®inenees aafl atldigt 9@k ofahy ﬁa:&%gz@r] nubier 406 b BARLEE e3¢ than 6
a conpound required to achjeve a therapeutically
nanomgter gBmI@"éd% Gmpeditiensyagyinciugdan soli Sae pewdesdbjuerttsuch as sugar

and aré ERRAREy BRVERAGH §3nit 388 fofRd 9ener al
[00201] Low boiling propellants generally include liquid propellants having a boiling

point of below 65 °F at atmospheric pressure. Generally the propellant may constitute 50 to
99.9% (w/w) of the composition, and the active ingredient may constitute 0.1 to 20% (w/w)

of the composition. The propellant may further comprise additional ingredients such as a
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condition of a subject, severity of the side effects

or disorder, identity of the particular conpound(s),
wore@e/oef30@dm ni stration, and the |ike. The desPCEUS2007/021626

dosage may be delivered three tinmes a day, two tines

hquldz}bogr—%’/ﬁh\l/\% Ql}i(ﬁor %qj?y%mever raé'@g(i{yu evfc%é héggfé kg’hlcgyrhay have a

partlcl%\éﬁ’e)bfftwam&ﬁﬁaé‘r as Ipartrwe"stcam@n%’g@l@e AERE ﬁldgrédi&n) desired
age_may be delivered using nmultiple adm nistrations

[0020%]e g. , Phaggaceuticake compasitions wé, the sinventinmy dormuditethtfor pulmonary

il g BBy o, S F5 oLHAET ShBRLS e
susperisivh. pS@@ﬁfUnnh[h‘(@ﬂi R, beaprtef?ﬁ[e@g@dékég‘eal hd/6f £ tak YGueous and/or
anount of an inventive compoun adm ni stration one

dilute pglcohslie solniensaarlor tsuspengionk goptbublly steritgn comynsmg the active

1000
ingredf AR o BOMsG B AT Sere o any Seizpiion g opgomization

device2PPS b &rfhldtiat Moy efuftﬁél‘@%&nﬁﬁsed%ﬁgrérb?rﬂ)r@ea{dﬁitfbnal ingredients
rovide guidance for the admnistration of iInventive

includgtga brhoeulinited t@,oarﬁ@scprmg:)agent su@nasasaccharinl smlimnpanblatite oil, a

butteri BT R MRS Bhorl A RER Py Styositichios Sethydronybenzoate

The dfophsts bidvﬁféabeﬂndoﬁih&OBf adthintsBdtidm nfaehadE tan3REra @'allé?ﬁeter in the
| ower or the sane as that adm nistefed to an

range froopabopt 0.4 teabdut 360 aarmmeamrem ated that an inventive

1002080 TE7 6. R BTRAS isebes Bfeim S5t et O i D lelvery are

useful OF Sntaddidl | feMidéry 6#1@&)5%%&&%1 lfoﬁﬁéélﬁf@n BISMY thvention. Another
00232] By "in corrbl nation wt 't is not Intended

formu{a@on i$pitable fert intramasalgadmigistration bsea caaise powiler annmisinghthe active

e SR B T oL DA SO TS uch o

formuldtibh ii$) adiMisi&ePSn e MARNArUSIRILR @nuf-ﬂ?ﬁ tdk@H P> 'l{yoﬁﬁﬁir inhalation

can be adm ni stered concurrentl prior
througbabﬁswalepﬂssagc fropne contaimer &f the p@wdeidldld ol«matb the nares.

o020 E AR B P50 St R
from a%@bﬁﬁlﬁtﬂe deDar(WAE dnarastrah a@zgl@'@% (v{f/Qv)VMf lthe Qd{fv‘é t?ﬁ’ére(lﬂ@nt and

appreciated that the additional therapeutical
may cefapriseconggarmongtafithe adflitional rigsedientd dmnbcmheralp b@ pharmaceutical

eredto ether.in a in i ti
compeifnbE HEr BReb @RS IS chs, Prépens fBrEase e Bt FeRoRsa fpeulaton
suitable &bt betaPadmBrgRdR.2 SAth Zormulfoad 3810330 @mple, be in the form of
PCT/ US2007/ 021626 conbination to enploy in a regi nen

tablets\gnd/or degeagqsrmedeatsing eanventinnal ingthos, yand imayh éori emmaptel, 04 to 20%
) SR S4B ORGSR SRS st
compoaﬂf(bheaiﬁld .optionally, one or more of the additional ingredients described herein.
Alternately, formulations suitable for buccal administration may comprise a powder and/or an
aerosolized and/or atomized solution and/or suspension comprising the active ingredient.
Such powdered, aerosolized, and/or aerosolized formulations, when dispersed, may have an
average particle and/or droplet size in the range from about 0.1 to about 200 nanometers, and
may further comprise one or more of the additional ingredients described herein.

[00205] A pharmaceutical composition of the invention may be prepared, packaged,

and/or sold in a formulation suitable for ophthalmic administration. Such formulations may,
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[002331 In general, it is expected that additiona
therapeutically active agents utilized in conbination

wheoosned3pezed at | evels that do not exceed the PEVEE®0A021626
which they are utilized individually. In sone

di nt,s, ~the d evels utiJi,zed.in conbi nat, i | .
for exgEBRG RETR H e sE s o bt R § 0 ¢ by ypolution
and/oBsush&iichpeflithe Gatily imdeddiMe iRARNIqueds orafilyl NQuid@8er. Such drops

refers to any substance that is useful "for therapy,
may furthereRmnpfissr %‘ﬁffﬁﬂ%c@ge@tsaﬁdtit rodmpeanei @ memaptentof the additional

. Jhe .i nvent jgn_enconpasses .t he delivery of the, .
ingredtge AFscbef PR D AP TRIB RR D s Rle By Ataisobich are
usefulihélidegess whichabmprYe iRREGVEinkRAidnt Iﬁﬁ\‘@drk@a_lihé fofm and/or in a
) reduce and/or nodify their netabolism inhibit their
liposogyad ipsenagationa nbdrodropp dnd/pr ehieidronsi are rdobtemipated b thieing within the
the.body..lt will also be appreciated that the therapy
ﬁmpegggPo?génHE& achieve a desired effect for the sane
[00206) SOr d€endrhDr cEcAERARINS @Mni NUENHMRUIGRSP O URB oM YR8 facture  of
adm nistered in conbination with an

pharmgeguticplndgentsrmay bg foumds forapamnpley imRehingramTihe Befenes sid @ractice

agent ,. st €.9).. . an .t he . achi.eve di fferent
OfPhaJ?"fz %2k ?(fé’.lg‘pl,’mff% /t‘@[]}m‘bsf‘%éﬁ@%%&@bge si de-effects).
[0001¥ 00236 A 1thy@irthd d¥scdiptibyLofyiaRfthscelifi€d] ¢8RipoiHbns?rBvided herein are
. limted to, anti-cancer agents, antibiotics,
principally ditgctesll tognhermarceuticad sompositiens which -acosugtabknfos administration to
I nhibiLtors of an.enzyne,.steroidal, agents, steroidal
humans . B4l 36 Syrdersfiod S I sttt yras Gl sSmposifons are generally
suitabRN oM ia8iAdibthion kdMEHNARIYPEF &S Bts. A0®Midification of pharmaceutical
anti-neopl astic agents, antigens, vaccines,
compegifidng owitatle fod edonuisisatzomt {os hememt iy @sder opi @inder, the compositions
. i n-reli.eving .agents, analgesics, anti-pyretjcs,. . .
sultab%(a)t;o.rrrgﬁlggzlsetra&pg do glgpg%?mg{alspl's d’éﬁii\ﬂ&f&(% \ aag é gr,dmarlly skilled
veterifiy | pHAABEAOE 28RN desigAP BADS! PeffoRHCRIch nWdification with merely
. cholinergics, anti-depressants, anti-psychotics,
ordinapy shasty, experimeatagion] i zers, anti-convul sants, nmuscle
Kits rel axants, anti-spasnodics, muscle contractants,
channel bl ockers, miotic agents, anti-secretory
[0020Agent SStil@_fﬁﬂthetr_th@dS?ﬁ?is'séd BYARE MveRiidd GRAGH @d?ﬁg]ﬁ'ising one or more
) anti-cholinergics, [3-adrenergic blocking agents,
inventgieyeaamposisds €err phasmaemtically acdeptableafpems shereapamd/oven inventive

,.vasodi | at agent ant.i- ertensive
phamg%glﬁ%il’cog}?&sglggm féﬂggéengguc | CHEP\QF%CF ir?afsultagle container (e.g., for
exampl& lal foR X5 b éé!rcﬂfoaf&éﬁa[ck%ge).‘ M 8rBst ADSdikRnS,; 3:Pr?1lvkntive kit may
. _.growh inhibitors and anti-adhesion nol ecul e5), or
includg et B0s9 iphararaselticab excipientNahaRNsgutinab additives, dherapeutically

ol (e} rotei.n-receptor jnteractions, etc. . .
sctve bt 35 W MRke, W AEHCIRITR” B okt SmBRmER B entipbpptize kit may
includel migine FOP PEUPEE adinthigiratiof O BRAUAI For BRIANE dotadudtbe cE?s?@yringes,

and Drugs Adm nistration as provided in t_%e Code o
needlegeeleaning mdgangt the dike( drReNtainrmbddiments,paoinerentive kit may include
. : . monosaccharides,.. oligosaccharide
s SR RPAAARE S8 ORI SAL b S5t AR .

| i poproteins, synthetic
5. Methods of Treatment
[00208] The present invention also provides methods for treating an FAAH-mediated

disease, disorder or condition by administering a therapeutically effective amount of a
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pol ypepti des or proteins, snmall nolecules |inked to
wWEe@BM6338) gl ycoproteins, steroids, nucleic arCOES2007/021626

DNAs, RNAs, nucl eotides, nucl eosi des,

ol i.g l.eot i de IS e oli gonucl eot i des
compf g tiE B0 ES T OE} 6 BIPF oF o, 83 4e R SEpasifoR theieof, 1o o
mem@ﬁthumﬁﬂ&g; the additional therapeutically active
is a pain- relieving agent. In other

[00208hbod| dditionaliyh éhesprasant orvahtierhpnosidesimethwids §oranlmbnmg FAAHina

ptin 3 B R g Rt P60t of o cLRET oF e formute
(1), (ID& €11, Bt aghmcé\ﬁichwo&ﬁpo@fnoﬁqm}@mﬂﬁa tichia n%@ aféftiof

I nventi o vari ous ther apeutl c uses are wel known
[00210] t heAapatlenﬂ’lmewblch adinindgtrationtis eerdéemplateldi intludes, bor, is not limited

o, et e RS DBy AAGJerieng Qg Shers ) sador ot

primat¥g ﬂnaﬁﬁlaﬁ"lﬁ@udlﬁ@@oﬁﬁ{ekaﬁlw rdlRARI Hafimdld SiAPIsCSistle, glgs horses,

[00239] The assays for coripounds described herein
Sheepanetﬁalan‘ébt alogh;g hnd/hr duugh,p mcludsmg eemnmgcialls salesantsbirdd such as

ek S5 SRLEIIR, SRSl 1, PLESELL BN LRy o

compl%fé@y ran'uBﬁﬁl ef r@dlfc%g:tthé) rboﬁﬂ@i@ﬁ Cirofm€ which R tpatid®! & suffering.
am-de or hanol am ne) produced by the hydrol'ysis of a

“Therapeyticallyt effsctm amountéops etsadnldrein defersoto aghenaitamildamount or

eSS b e S G AR, e
admm5ste55c9 #1guirakisk! Hlsﬁ@atm fhet Pﬁtféﬂghp%a 20 angﬁb%ﬂ?lactlc or

prot ei ns,
therapsutﬂmtilemﬁi di scl ose h| gh throughput met hods of

T Sl o S B o B o i
FAAHRR A l‘SI@R)‘gﬁﬁpianY;ﬁe @5&%&%?{}1% Y!gl Jf colifaBifE L ﬁ%ﬁ%lggvtlth a compound

ordi nary sKi int i nstance,
of formulagoUn ds 114 zom VbﬁIaqdmpqmmétsarferihumanm Eablbqselcfz oadi mal s

' h t t dth i .
00213 "Rl P % AN TR LB D ot i

to, paﬁhﬁ 'Eyﬁ(ﬁbmteé Sﬁﬁé@sé@%ﬁgﬁ dNRARS, SR rhRhtofy 81¥B dRrs, uﬁﬁlﬁne disorders,
Pat . . 156 whi ch teaches et hods of

depresg@nne@nmg' fScbﬁrepadlSDIId@rSL degsling debartiongi movemssee disbsders, glaucoma,

Nat|. Acad. Sci. USA. (2001
nemo@gf%ﬁgofia%é‘%lova[sﬁlaﬁﬁ‘ilf 30 pﬁgr macg: ogi cal | §/ val |)dat ed

[002134ni Mal InRdalSebodiM¥htS] the FAA T Redpdt8Y aiseske, FiSSBe&®ndition is
test, and the isol ation-induced ultrasonic em ssi on

a palnﬁéswndrvm@, diseaserpadior clinesdest Avhisedherainelpaindul symdrdnegs, diseases
and/org%lg grgﬁl?cﬂlé e, b\{\l? ard fiot ﬁmgtectl to, t%loges glgargb%gr‘i-jzre yS ngur}gpatﬁlc pain

(e.g., peripheral neuropathic pain), central pain, deafferentiation pain, chronic pain (e.g,

chronic nociceptive pain, and other forms of chronic pain such as post-operative pain),
stimulus of nociceptive receptors, acute pain (e.g., phantom and transient acute pain), non-
inflammatory pain, inflammatory pain, pain associated with cancer, preoperative pain,
arthritic pain, lumbosacral pain, musculo-skeletal pain, headache, migraine, muscle ache,
lower back and neck pain, toothache and the like.

[00214] In certain embodiments, the FAAH-mediated disease, disorder or condition is

neuropathic pain. The term “neuropathic pain” is meant pain resulting from injury to a nerve.
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conflict between an animal's instinct to explore its
environnent and its fear of open spaces, where it may
wheooavemeked by predators (see, for exanple, PCT/US2007/021626
Bi cker di ke, M J. et al., Eur. J Pharnacol., (994)
4034 . Sh erd, J.. K. .et al.,.. . .
Neurdphic 35 it RRUBRUTIFS Torb s icqhis® palgibiclys e psicqpesd by acute
tissue 3088/ ﬂ@@lsﬂ% s'ﬁgﬂ/ RO RHEZR smafl n@f‘\)es ifriuB1€ 8t EdhnideB tissue.
anxi‘ol ytic drugs, such as the benzodi azepi nes,
Neurqpatbncea@a Wh@allpnﬁﬂxmg-llastmgobr t:hnwmcswehbftem dewaldps ays or months
of. entries .nmde en corrl'partrren S.

follo 35 iy oEecisi 1801 + NPty P gl GVQIVE GEURT spgntancous
pain dsh&ell! "srafl‘l%ﬂﬁhlﬁ WAkA! s Z2pAiAfl r&FoRsy Rﬁa'ﬁlﬁﬁﬂus Wai Gfrmally is not
measures the nunber of Stress-induced vocalizations
amﬁ)énNteu@gatbgc pain algougan beenbarederizednbyt hpparalgesia, igselich fthre is an
accengg%gprespozl&e t9 2%3)afxfg'7 st?r‘églgllgjthatr/phglf Kclcs) llénv%l OC{]C ;nps a pin prick.
Nemﬁﬁ%@ﬁﬁﬁ%&ﬁ&%ﬁle@% d&édiop ISRHin (n%gl%'ﬁ)ii 1ngﬁr?sing"‘fhe %su_ftmg pain
al ., Biol Psychlatry 15, 745-75
may pensesteff)]f m@nﬂmfortmersg evemaoafied tloef otigieali m)wmﬂlam healcd t Neuronal injury
treat ment of dpreSS| e.tested in the nodel of
may QSR IEE PR TIEEES TS dHO TR GPH! P CoriaTo eBgifn the brain.
e roni
N R R8s 212 RS N RO e o
pain; melteplel sclerosis paimy fibpingyatgiarstifprélatad aburspathpsweuralgid, suvhtas post-

this crease L s dose-de endentl reversed oni c
herpe‘e‘i :a“ﬁk“r?zﬂi? e esmind eprideienad ppa rrRstiting ﬁa@ pﬁyswal trauma,

amputBfi&y, AHSr YtoRRR B dRfnid Q?IQHﬁ{%IJg%ﬁdllan; ONE%B?[.HJC%JIH can result
respect to the test appears from W1l ner ,
from Pwnhhqyﬂamera@ disogler sd90s neurBdhp; B&r9e IBMprdsfidRAAdrve crush, nerve
t her e?St for _anti depressant acgl vity is the forced

stretcl&w WWQ QOgrve kEansseetio > GRONOAGHOPAbY oig?l%neurpﬁat{% europathic
pain ch@%lso rédlt RO 28diSor@&Gulh a8 @61%91 t%Bt gagl%'iﬂ)n cQﬁlgf'e%&@Hl %ﬂQﬁbmatlon
intraperitoneal route or e or ute
of th€6@p1miln aords coafusios, tumeort esthemT:h:etuan |0tﬁahs spimal cptdactarhqm of the
taII|Z| di sh fi dwith water and the tine
brainsfiaf kg o Prigmmado e Mebred: Felens Esaerhe
[00215MDDi 1l"hé YyrhptoBisi o net@PathRPAS 8 H@tér@gér]&@ﬁs £d 4rB®ften described
control group treated with distilled water
as spontanpm@mhn@tugsandglagcgnatmrpabe ot 93gb13§ tuingng tpalmt iluaddition, there is

. contr oI . Tﬁf ant j depr essa 1'1 ounds ecrease the
pain rsipleel oyt il R ReRB | AeRRiomtePudty o5y OppasAnd  needles”
(paracé¥Redifke fand EdyiseStREsiRN [HRRAEES §@r[§‘it1\§6't 'td/ thcH ?h}‘ﬂ%?esﬂfék’iggl painful

suspensi on test on the. nouse (Psychopharnacol ogy,
Sensat%7£>ﬁ¢w1nﬁ%®u0us istimplagion ddynansei Staicsomnhertmlea‘llednbh)j increased

t ed th.th t ud n
sensit T o BT A JGieggh ‘B HeStgplel FSatralestjelycapiinuing pain
sensatiBnnbift@SrenVBPLE thd &tilfsdtion T(h§ parPhtiB) Sordfuf abf8Re of or deficit in

suspended by the tail and théir immobility time is
selective sensory pathways (hypoalgesia).

[00216] In certain embodiments, the FAAH-mediated disease, disorder or condition is
non-inflammatory pain and/or inflammatory pain. The types of non-inflammatory pain
include, without limitation, peripheral neuropathic pain (e.g., pain caused by a lesion or
dysfunction in the peripheral nervous system), central pain (e.g., pain caused by a lesion or
dysfunction of the central nervous system), deafferentation pain (e.g., pain due to loss of

sensory impart into the central nervous system), chronic nociceptive pain (e.g., certain types
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automatically recorded by a conputer system The
immobility tines are then conpared with those of a

W@ B06ed30gr oup treated with distilled water. |PCPUS2IDTIE21626
25 ny/ kg can be used as the positive control.

of i P SR oGRS Ao FEBEp G oL PRI i osb o tsue
dama@ér iadpeAdial Midsue dulfldgk), ipRartb® i (£ & paih ¥ely i@ part of the body that
anti convul sant activity of test conpounds See fo

no lomgemeamsé pain &It by psydkiatrig padats) (e apain wisre n@alhysmd cause may

hods f f
exis) B0 GG G e AP SRS b

In ceﬂaﬂdé&ﬁ@ocﬁfn@ﬁt@ hoh-fnBamnAfriPham dnld/op: 1nﬂa?1ﬁhato§3pam are associated with
6, 096, 784) . Met hods for Studyi ng sl eep inducing

disordstssyol Atlinflamenatesy disondann (4 &, aMEmMiRagalisobdersf 255 WO

oS S0 S SRR G5 At T 1 i
an mﬁ’@inhhttoi/y GfsoﬁleF AAtel 18R bﬁﬁi&hﬁnatﬁﬁ‘mﬁb'ﬂgrst’ C}efePsdH)C fhosé AfRases or

or tredt insomia are disclosed’in U'S
condiioreotha 8zt ehatadtergied PBatone M. m6re23fl tl&l&ganeftpam (dolor from the

B S bl R S8 BT AE S (B om
vasodatBS&HUeEinetd (RIbOL- Bom P38&atatfhr &id ‘?ﬁ@rea%@ﬁgﬂlo&i #16R) NGwelling

(e.g., eyes closed, notor quiescence) can
(wmomofmwmcﬂXeQSSIVS.eeﬂawgm regriedd 24886y of GdRYSIndvViEtsh of Surfation (functio

H hi bi whi ch i nduce c ta
taesa, SGES P e ARRUR T COTBISL: SPTBIEHSHoR JEraRnent. | BRI, disorders

1nclud$e®1tﬁ$ﬂt§ﬁ1ﬂfh‘illoﬁtth6§e affe@tlﬂ_%ﬁie%&ﬂ\yes@?sdc(fpg hkﬁﬁ‘s ter11poral arteritis);
Phar macol ogy 48-55 {2001). See vatt et

joints Fém@lg*xhsmrylstallﬂmadste@g ipsoriatis, racHe:, dxuiinat@a;7BeitdB)) Idastrointestinal

tract ({gﬁ%\mg%lgeh{ag%hﬁd?ragéed Fali s}s &(3?1?1}%[1'&%)‘,'\&? d%ﬁlﬁ%é' ?rgar?sr and tissues
(systemi 1@sis SorythBinbRGhs) et Inﬂlamn(a%& dlE@‘HCI‘S Nﬁclu@e 3t 4L 4'Egl)t limited to,

teach two” such assays. asséssi ng
mﬂamﬁaft@m associatpp ewith szalsmlhavdmcases m(gradcn headdches, ateEsMrH headaches,
i tor d assess i ffect on.th
periarieits foaie. Yiefighs anBiic, Eane. Haidking Gt Sciemdgme: mumati
fever, W_/y_y@- I Ji-i)il%%@s eyadthenid r@i‘ﬁh@' safeB1idYis, n%gl%%tlc Séndrome, Behcet's

Coval ent Conpl ex For mat i on t ween
syndr@ng,i méymmsmﬁ, gimgiyitianbyBoseositivityicéajunctivisist muﬁxple scler051s and

ek 073 SRR MRS e 15 B DS sy

usefuln B! @&RidE! hérsinflemaiabhn RboctREd i BAMN! d1£(99&"§ gl NBgrkinson's

‘the present invention also provides conmpounds 0
diseasg @nmlaleen(wr)s diggapg) and cheenie )nﬂmn@temcassme@wbh@rand radiation

1n_|ury.S of 16, é:b?‘lggmﬂcj %%gg;e aussE.B(fg)F rgﬁre‘atlngo n‘gutex.e apc)ry conditions (e.g.,

conditions resulting from infection) and chronic inflammatory conditions (e.g., conditions

resulting from asthma, arthritis and inflammatory bowel disease). The compounds may also
be useful in treating inflammation associated with trauma and non-inflammatory myalgia.
Inflammation takes on many forms and includes, but is not limited to, acute, adhesive,
atrophic, catarrhal, chronic, cirrhotic, diffuse, disseminated, exudative, fibrinous, fibrosing,
focal, granulomatous, hyperplastic, hypertrophic, interstitial, metastatic, necrotic, obliterative,

parenchymatous, plastic, productive, proliferous, pseudomembranous, purulent, sclerosing,
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Res, (RI). ZI Ser------------ B L1 X-RA Z2 Rest
(I')-conmplex Res, (R1) I n Z Ser---------- \B-L' A

WQ200R06330¢ | 1) - conpl ex Page 166 of 255 WO 2008POBBSM07/021626
PCT/ US2007/ 021626 Rest (RI ). (R2) m ZI Ser --------

serop]'ﬂlstﬁ: sg(e)uéo‘ﬁfﬁ%%lgzs 9 ‘ﬂ: &ﬁe ﬁgp/ Oéwé Whgl\gf ﬁ\eazliq/nor ulcerative

1nﬂanﬂbﬂiﬁn 400 to about 600 resi dues [00253] By "Ser" is
ant a serine residue. In certain enbodi nents, Ser is
[0021§br 241 I pertammambpdiseatsn the A ABrmedintod diseasst disordeeor condition is

o i . A R BE R T b e, ot e o

limite@ ntoQ AithE 1§ %mctddﬁlgaﬁiduﬁﬁtcﬁd tatheitis ] Eﬁ)ndyroﬁf-tﬁ’(bpﬁtﬂi@ss gdubyy Arthritis,
at 142; a Ser at 217; and a Ser at 241. In certain

degengiatinel LlWﬁh fiseasep such gﬁpgﬁgmﬁ}mt]ﬁd gysmmlgelummry[l@g@mps Byjogren's
syndr{%ﬁ o glorsr%%rgt %@glt{seﬁﬁcﬁﬂe r& t)lqtﬁ%(s)}?oglrgyf%% (Ige‘fnc%g- socﬁ%eraset glaemolytlc
autonﬁxh&né}ah@dfrﬁlihﬁl umultidé) sSfosis, MinBRklophid RAERAASAIERDES, al9Rkis, acute
palnﬁlrl] sshoglder, psoriatic, and juvenile arthritis), asthma, atherosclerosis, osteoporosis,
bronchitis, tendonitis, bursitis, skin inflammation disorders (e.g., psoriasis, eczema, burns,
dermatitis); enuresis, eosinophilic disease, gastrointestinal disorders (e.g., inflammatory
bowel disease (IBD), peptic ulcers, regional enteritis, diverticulitis, gastrointestinal bleeding,
Crohn's disease, gastritis, diarrhoea, irritable bowel syndrome and ulcerative colitis), and
disorders ameliorated by a gastroprokinetic agent (e.g., ileus, postoperative ileus and ileus
during sepsis; gastroesophageal reflux disease (GORD, or its synonym GERD); eosinophilic
esophagitis, gastroparesis such as diabetic gastroparesis; food intolerances and food allergies
and other functional bowel disorders, such as non-ulcerative dyspepsia (NUD) and non-
cardiac chest pain (NCCP)).

[00219] In certain embodiments, the immune disorder is a gastrointestinal disorder. In
some embodiments, the the immune disorder is inflammatory bowel disease (IBD), peptic
ulcers, regional enteritis, diverticulitis, gastrointestinal bleeding, Crohn's disease, gastritis,
diarrhoea, irritable bowel syndrome and ulcerative colitis. In other embodiments, the
immune disorder is inflammatory bowel disease (IBD).

[00220] In certain embodiments, the immune disorder is a skin inflammation disorder.
In some embodiments, the the immune disorder is psoriasis, eczema, burns or dermatitis. In
yet other embodiments, the the immune disorder is psoriasis.

[00221] In certain embodiments, the FAAH-mediated disease, disorder or condition is
anxiety. “Anxiety,” as used herein, includes, but is not limited to anxiety and anxiety
disorders or conditions, such as, for example, clinical anxiety, panic disorder, agoraphobia,
generalized anxiety disorder, specific phobia, social phobia, obsessive—compulsive disorder,
acute stress disorder, and post—traumatic stress disorder; and adjustment disorders with

anxious features, anxiety disorders due to general medical conditions, and substance—induced
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serine residue that is 24 amno acids closer to the N

termnus than (Ser) and a |lysine residue that is 99
wW@pioso63ed ds cl oser to the N term nus than (SePQT/US2007/021626

[00255] In certain enbodinents, Z° and Z2 are both

anxietgq_gor&g}ysT ntre%?x{lérﬁ' y ?%gg %{"Eﬁu?ﬁe of ﬁ)n?oqggn%g;g% bi)flﬁ‘ent (e.g,

oronic aCI nmpoun n certain e

for ethﬁE z(\patfenawltﬁmhxﬁ@gl I y substituted phenyl. [00257]
anpl e, in certain enbodi nents, the present

[00222]nvent Inoeerigimembedimepisnihe Lﬁfd%Hdneélﬁpdrdisa@se( disprdgn or epndition is
a sleededslsoaéiet%ed“ﬂggpvgls d%rshex%{% ude Sa(r)é: 'naﬁﬁrq?t\é\ﬁdttg 1ar1sc§ne"uraI rgFeep apnea,

ue’ of ern
restles~'§e e§s syndrome (RBS¥1 délayed \sle%p ﬁﬁh‘%@ §y|an0n@3 -(DSPB),eperiodic limb
0258] In certain enbodinents, Ring Ais a

moverggmisdlsqrd@re@ld%@myhymm pwidremert rap@asste m@emcntdmhawer disorder

RBDJ; i Wotk Stk difbrdf (SHShICARDSISEE Pty (e nRputiiad Such as

ni htnl%}ézﬂrhl toffrofa Gteep Otlkdg, doad WehZBR85MRH30@nd clenched jaw and/or
. /US%%O?/ 0216269 002%91 I n o%ihgr enbodi ments, R g]g

grmdlg pEteath (bpwisonal I y subst ituted phenyl. For exanpl e,

in cer ain enbo ese venti ovi des... .
100223 "&bk FTREbATRAR: kI ARG BERSL RaBEOY ifficion is
depred3fin! ef‘lDeRpra§$(ﬁ1C’f @lﬁs@dWeioﬁh dndeddsNbutlis abdugit€d tod depredstleMdisorders

Res -l- er---------- ~B\ / X Z1 (RZm Rest

or condlwns (suph 3s) f@b@fﬂ@ﬂleE 0ugien Hepiesseg tdadondassrivuiipalantdgpression),
dystnpicinondSr o, it SenrR iy il TS o et (R ffession).
The dépreksi3a thay bd ¢liHi¢al6r subRlifi@alt Rbfession.

[00224] In certain embodiments, the FAAH-mediated disease, disorder or condition is
feeding behavior. “Feeding behavior,” as used herein, includes but is not limited to, eating
disorders (e.g., anorexias and cachexias of various natures, over-eating leading to obesity),
weight loss associated with cancer and other wasting conditions. The compounds disclosed
herein can also be used to reduce body fat and for treating or preventing obesity in a
mammal. The compounds disclosed herein can also be used for preventing or treating the
diseases associated with these health conditions.

[00225] In certain embodiments, the FAAH-mediated disease, disorder or condition is
a movement disorder. In other embodiments, the FAAH-mediated disease, disorder or
condition is glaucoma. In yet other embodiments, the FAAH-mediated disease, disorder or
condition is neuroprotection. In still yet other embodiments, the FAAH-mediated disease,
disorder or condition is cardiovascular disease.

[00226] In certain embodiments, the above methods provide administering a
compound of formulae formulae (I), (II) or (III), or a pharmaceutically acceptable form
thereof, to a patient in need thereof. In some embodiments, the above methods provide
administering a compound of formulae (I), (II) or (III), or a pharmaceutically acceptable
form thereof, as provided in Tables 1, 2 or 3. In other embodiments, the above methods
provide administering a compound of formulae (I), (II) or (III), or a pharmaceutically

acceptable form thereof, as provided in Tables 1, 2 or 3, having a K; of less than or equal to
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enbodi nents, R2 is nmeta to the linker group X 9.

Met hods of Synthesis [002611 A nunber of nethods are
whpwsneidm t he art to synthesize the conpounds BET/UR07/021626

present i nvention. A common net hod of synthesizing

b.or est er he ctio r met al
001 o2k Fafh S5 orhslyben G MEOMEing T L bRRR Ly mpcinds with
act1v1tbé%r<ws%na1@@ MPNor CBYANRITREtadthérCeribSiimets! el 4bd0e nthods provide
are not limted to, alkyl lithiumand Cilgnard

admlnﬂSé%rgen@ §0mp®rhie pf Ws(lf oDt We(ILDn phagihgrmdceutically acceptable

the nat cont ai
form (B80T P T TRNEY Fo3 SR G it PR b 5Tl p ot microm
(ie., cbhﬁ)hhl‘}ﬂ@%ﬂﬁﬁkﬁﬁfﬁt&s@%&@idt&ﬂﬂ&’@ reagents. These nethods
i ncl ude pal | adi um coupling reactions of aryl or akenyl

hal i des and di boronates or dial koxy boranes and

hydr.ohor ati on of al kenes or al kynes. Using these
6‘Ad”¢gﬁﬂé&¥"a di verse col |l ection of boronates can be

[00223]y Nt heFhe ehkenBOE @BADSEndSaAaP Be MRABHAIsKred GARS LAY Mfbuhh and any
to boronic acids by hydrol yzing the boronate under

route gfyadminssteatpulietfectivedior ittsamments @gastuarn@mt gequiied. will vary from

subjecl_lg%ﬁgﬂec n qulgamgno%ntilte ﬁgecqgfstetag%e i S?,cgp% o'f_@le subject, the

seventaomﬁatiﬁ%cﬁos A particlaar c\,&lﬁb\gﬁ{oal M§ hﬁ)d@ raflaemmiam%n its mode of
oxi di zi ng %ent such as '‘NalO4, as exenplified in
T

activitgx amthe 15(6 ke pempotinds &f ithe pmmms unwmtloﬁ atdwe'plq@llesfemulated in

P AR AR 8 S e e —

howevés fhat Fhel f&al'@l?oﬁs%g@fofttl‘i@ chn%%ﬁﬂBnd B et hRBent Qi¢ddtion will be
bor onat es ar e ormed when certain diols 1, 2-

decidegrhy the 3ttefidingsphyaiceanysighin tiRoscopé of sovind ntedmpbim%ememf Theespecific
o IR NIRRT by PR MU bR il e oon

varietfbfMRictors tdclUiBAS the aliskadeS [HisARRE Sor cAEitivh HeltlgePedtdddROthe severity
These species in the Page 168 of 255 WO 2008/ 063300

of thepdiyoukz00ll Grtivits ofpthss sprsificofactivg dngradignty nm@ioyed the specific

comp(ggm/o Ieglllypqg% )Qa &%Condéody(é&glﬁ,ﬁf I%\Féﬁ%éltl%)e% s{eg@tﬁgﬂleq e subject the

time JfMdeRAik@&iIROYOIRE oA AdaIBTISFAohY aktE £4t¢ bP@erefién WF tle $Rcific active
nore readil under st ood by reference to the follow ng

1ngred%n1ppla§>§ed ¢ diratiprnof t;lig mg[tmj:nm%psﬁd) in gombpoaiem orgbincidental
with o B I Rlea Rl AbIORERRE R PRICaTRRG SpBV i e avs.

: [00228]nvent TR invEX@EEdEngounds and compositions of the present invention may be
administered by any route. In some embodiments, the inventive compounds and
compositions are administered via a variety of routes, including oral, intravenous,
intramuscular, intra-arterial, intramedullary, intrathecal, subcutaneous, intraventricular,
transdermal, interdermal, rectal, intravaginal, intraperitoneal, topical (as by powders,
ointments, creams, and/or drops), mucosal, nasal, bucal, enteral, sublingual; by intratracheal
instillation, bronchial instillation, and/or inhalation; and/or as an oral spray, nasal spray,
and/or aerosol. Specifically contemplated routes are systemic intravenous injection, regional
administration via blood and/or lymph supply, and/or direct administration to an affected site.
In general the most appropriate route of administration will depend upon a variety of factors

including the nature of the agent (e.g., its stability in the environment of the gastrointestinal
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[00263] Synthesis of 3,4'-difluorobiphenyl-4-yl boronic

acid (1) F Pd(PPh3)2CI2, Br F Br N~z Br + HO\ F
wolkddga3wo | + 1 / Br FHOFFI1 2345 F Pd21{(EBA$B)p7/F21626

OBrQP(CY)3 KOAc \ BOI\ ~/ + 4~0p - B O\ ~/

tract) e SRS oF 1R st R ol S sfntolerate oral
admu{iétf%t‘ﬁbnp%@m& %\'@ééﬂlt 3he Ofal ARdGr nhsaq s%?ay) aN@or ﬁ&@&ﬂ,route is most

| owed by di'bronobenzene 2 (3.6 2.0 eq) and
comnpam wsd mondehmgherape(uns @geryy dimectly tdlths bingednd/or dispitatney system.
| ow sol ution um bi f tglbonat e. a

Howey, N0 ifyehTRg "SSP e o heq JElv BhS! neaDeriy Phantsceutical
com p§§gtr$&?'b§' My bBplopfiffe iR tAHSPSNS! QhsiRmibR kR aJdvmeg: in the

20" h. "The reacti on was evaporated to dryness and
sciencehef dugsliellveryparti ti oned between Et OAc (75 nl) and
ter 5 nm). The | ayers were separated nd
00224 21 TRP £t alOfi A RoBpPiel TERIEH Oy ey edierapeutcally
frectivel dnfthit will lVa Pagsublél, &ipedding ¥R H008¢ 0633 1
eHee PCT&/‘II?JJSZOO%/ Oz%ﬁgmaée@aegorat % to a?eye Fow%p ?'d%é %q genera
conditiars of lar mﬁmcm,gmzphedomheh sile )@ﬁiaets agrodigordbr ider@ity of (t6& Pparticular

compdird(Hmp 16 Sehifiectono 38b ey o i A6 Fset dospdesinipe delivered
three f(h%@g ;Qrghy,(t@@) tiBes Ldal? of)a @J})d evédryloter ldah ex¥hPiaariay n@very week,

eq) were dissolved’in di oXane “under an
every dwoowptksy evergrttirest weaksdorf everg(foni meelks. r in c@ain tmnbcmhinents the

desireaéiog%glgsrg?pt( géi{elg{eg&‘( &%‘é‘g tlgle %ﬁé}%l%]d)%ﬁ -](%Eg?g\’yp, three, four, five,
six, sek%ﬁ’r&  find, 43/ engen wOnve Cih)rte\éﬁrf%uﬁ‘éjéﬁegr #nBre e{dﬁﬂ%}lsﬂﬁt@(ﬁ{s

eep red solution was then heated at 80 C
[0023ﬂhr| nglmhérthin teimbedinents of the present invention, a therapeutically effective

amount of an inventive compound for administration one or more times a day to a 70 kg adult
human may comprise about 0.0001 mg to about 1000 mg of an inventive compound per unit
dosage form. It will be appreciated that dose ranges as described herein provide guidance for
the administration of inventive pharmaceutical compositions to an adult. The amount to be
administered to, for example, a child or an adolescent can be determined by a medical
practitioner or person skilled in the art and can be lower or the same as that administered to
an adult.

[00231] It will be also appreciated that an inventive compound or composition, as
described above and herein, can be administered in combination with one or more additional
therapeutically active agents.

[00232] By “in combination with,” it is not intended to imply that the agents must be
administered at the same time and/or formulated for delivery together, although these
methods of delivery are certainly within the scope of the invention. The compositions can be
administered concurrently with, prior to, or subsequent to, one or more other additional
therapeutically active agents. In general, each agent will be administered at a dose and/or on
a time schedule determined for that agent. In will further be appreciated that the additional
therapeutically active agent utilized in this combination may be administered together in a

single composition or administered separately in different compositions. The particular
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turned a green color. LCVMS shows inconplete reaction,

so new portions of Pd2(dba)3 and (C61-11 03P were
w@dwedermd heating continued for another 24 h.PEEHSI00DIR1626

was cooled to rt and treated with water (7 ni),

td i.th Et OAc X3 . The, arganic..] a S . .
comb TGP Empltyeh < heist Silt ke Fth et RpPRYEEEUENE, inventive
comp&B@N&sth Uikt Sadldftivhgl tHetdpetticdly aaidive vapay aidst tHeOdé:hre@rtherapeutlc

brown oil. The oil was chromat ographed with 9:

effectiphandieedhyl Acetate to result in isol ati on of a

oY) 5 SR E T el
in corfibinatiorOb& Gﬁlhze‘doéilléww%t s %b?e)(c%g@ thed@vel3 ap v\%ﬂ:)h @Bl are utilized

anmoni um acet at e n‘g}m_S 0 eq) were dissolved in
mleld@a:l}yo nBY seme chOQIIT(enE k@elﬁLu)lhaﬁU ins combipatidropwill ®e Hower than

d| cated reaction was conpl ete. The
those}‘lplé\ lg‘ﬁw@gglythen evaporated to a white solid which

[00234ps t aBgn tBelaPeMWREBY adthét Bfehfh & @dtivé hierd” N¥¥to afQubstance

suspension was extracted wwth Et OAc and the organic
that is| %9&1 fopdkerapy, wcluding pﬂ@ehylmtwe@dlddh@apeumagmemmmm

R I e R R I T—

t 4
compéﬁt@dr@ i(rl‘éésklnf(iﬁl)nj@t%nn?glltgxsggégﬁé' Eﬂag)ma@f 1r¥é§k%vgeiﬁélf Qﬁoag%géjdiﬁfy reduce

and/orsyrmdrfefsthglromet@b@&munmh(b&) the@oﬂ?p‘wm &ndmy Ib@fhfy their distribution

NREATS ot R
effect %ﬁtk%&&n%dls&r%ﬂfor Smpe, &AHinvEnte EHPIRNE may BQQ%%lstered in

Conmpound 9 was syntheS|zed according to the proce ure
cornbmétm |Vbt=lfd an mnaxmﬂanmlaloryu Slnn@nxwf}{ aod/op laptiydebressing agent, erc.),

andiofiie el B Seto8) tese Epcerh Doy o3 e ety

170 B‘F‘yf 58} SpEPPERIYFRY 3218565 ide<

[00236H F Exemplary active agents include, but are not limited to, anti—cancer agents,
antibiotics, anti-viral agents, anesthetics, anti-coagulants, inhibitors of an enzyme, steroidal
agents, steroidal or non-steroidal anti-inflammatory  agents, antihistamine,
immunosuppressant agents, anti—neoplastic agents, antigens, vaccines, antibodies,
decongestant,s sedatives, opioids, pain-relieving agents, analgesics, anti—pyretics, hormones,
prostaglandins, progestational agents, anti-glaucoma agents, ophthalmic agents, anti—
cholinergics, anti-depressants, anti—psychotics, hypnotics, tranquilizers, anti—convulsants,
muscle relaxants, anti-spasmodics, muscle contractants, channel blockers, miotic agents,
anti-secretory agents, anti-thrombotic agents, anticoagulants, anti—cholinergics, p—adrenergic
blocking agents, diuretics, cardiovascular active agents, vasoactive agents, vasodilating
agents, anti-hypertensive agents, angiogenic agents, modulators of cell-extracellular matrix
interactions (e.g. cell growth inhibitors and anti-adhesion molecules), or
inhibitors/intercalators of DNA, RNA, protein—protein interactions, protein-receptor
interactions, efc. Active agents include small organic molecules such as drug compounds
(e.g., compounds approved by the Food and Drugs Administration as provided in the Code of
Federal Regulations (CFR)), | peptides, proteins, carbohydrates, monosaccharides,

oligosaccharides, polysaccharides, nucleoproteins, mucoproteins, lipoproteins, synthetic
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9 Exanple 4. [0007] Conpound 10 was synthesized

according to the procedure described in Exanple 1
w@200806336d | uor ophenyl boronic acid in place of BCT/NR007/021626

(ESI(-)) me 233. 04 (MH. FOH F B, OH 10 Exanple

polypg;%tbc{gggpglotcgﬁgg e180 eﬁl\l'l%(gﬁ%q%ttlgip%tégg @%gﬂrgteﬂ% gtgrogcpse nucleic
acids, ADRAGTRNAs; ﬁﬁélb&iaebl RRd¥ides rbl%bﬁﬁ&e&fdeéf aIMﬁer(sE%lh@oﬁacleoudes

'me 227.03 (M H). B, OH 1f Exanple 6.
hpldsmm@mﬁdvmnmgn@ydtsmsu zed according to the procedure

[0023 /Sﬁ\g[elt gr;( 30/6 1n 6};11 ﬁsem crd%n%agg?raaeugfcallwctlﬁ%pger)t)1s a pain-
relleviﬁg% 6. IQQ)(thr*’é}nbo@ﬂlerﬁs thdhddRi MO hbape @I | Btive agent is an anti-
fO] Compound 13 was synt hesi zed according to t%e

arrpnai@ré'ongﬁet descrl bed in Exanple 1 using
4- Benzoyl - 4' - br onobi phenyl in place of 4. M5 (ESI(-))
m e 301. 10 (MH. Page 171 of 255 WD 2008/ 063300

7. Meliolk WEDRRFMDAAS BbolofhIXdtivid 13

[00238] Methods of determining the activity of compounds of the present invention for
various therapeutic uses are well known in the art. These include, but are not limited to, high
throughput screening to find compounds that bind to and/or modulate the activity of isolated
FAAH, as well as animal and cellular models of therapies.

[00239] The assays for compounds described herein are amenable to high throughput
screening. Assays useful for screening the compounds of the present invention may detect
the binding of the inhibitor to FAAH or the release of a reaction product (e.g,, fatty acid
amide or ethanolamine) produced by the hydrolysis of a substrate such as oleoylethanolamide
or ananadamide. The substrate may be labeled to facilitate detection of the released reaction
products. U.S. Pat. No. 5,559,410 discloses high throughput screening methods for proteins,
and U.S. Pat. Nos. 5,576,220 and 5,541,061 disclose high throughput methods of screening
for ligand/antibody binding.

[00240] Methods for screening FAAH inhibitors for an antinociceptive effect are well
known to one of ordinary skill in the art. For instance, the test compounds can be
administered to the subject animals in the mouse hot-plate test and the mouse formalin test
and the nociceptive reactions to thermal or chemical tissue damage measured (for example,
see U.S. Pat. No. 6,326,156 which teaches methods of screening for antinociceptive activity;
see also Cravatt et al. Proc. Natl. Acad. Sci. U.S.A. (2001) 98:9371-9376).

[00241] Two pharmacologically validated animal models of anxiety are the elevated
zero maze test, and the isolation—induced ultrasonic emission test. The zero maze consists of
an elevated annular platform with two open and two closed quadrants and is based on the
conflict between an animal's instinct to explore its environment and its fear of open spaces,
where it may be attacked by predators (see, for example, Bickerdike, M. J. et al., Eur. J.
Pharmacol., (994) 271, 403-411; Shepherd, J. K. et al., Psychopharmacology, (1994) 116,
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Exanpl e 8. [0011] Conpound 14 was synt hesi zed
according to the procedure described in Exanple 1

W@ 200806330Br onp- 4' - n- propyl bi phenyl in place ofpPdr/ui807/021626
(ESI(-)) me 239.09 (MH). [0012] CH B, OH 14

s6-647 aehinioally, bee avnpBRE qibes o Bl B HE' heSICﬁ%"PB‘eia increase  the

propoiﬂtﬁinrtﬂtlﬁnead'p@ﬂﬁn“arrdttﬁé hulbéndfRhR e Mdde iifto @6 erpcforﬂparﬁ‘@nts.
SI(-)) me 253.11 (MH. OH OH 15

[0024%1:)014] A@ﬁ?p@@ riest ifer \nasarmymmetyu cp@woand ds clhen gllttasmﬁlh evocalization

emiss pn AE%L? bel.c Eﬁ%ﬁ%gg bl’l}?e?w]\ er r?f Iﬂrg na.}x % Vq\%h%aélgpf e5n)1tted by rat

pups f%ﬁ)v%&qr&ﬁl théwt st C{Qé &% e)gfh 1Qn6R11G. RPQ!@%I 1?galﬂ'facgls€Blochem
WD 2008/ 063300 PCT] Us2007/ 021626 Exanple 11.
Behavsy?ﬁ,hb%ﬁklz)ﬁ (1986); Miczek, K. A. et al., Psychopharmacology, 121 38-56

o555 N AT SRR s P o = 7
[00243] The effect of the compound of the invention in the treatment of depression can
be tested in the model of chronic mild stress induced anhedonia in rats. This model is based
on the observation that chronic mild stress causes a gradual decrease in sensitivity to rewards,
for example consumption of sucrose, and that this decrease is dose—dependently reversed by
chronic treatment with antidepressants. The method has previously been described and more
information with respect to the test appears from Willner, Paul, Psychopharmacology, 1997,
134, 319-329.

[00244) Another test for antidepressant activity is the forced swimming test (Nature
266, 730-732, 1977). In this test, animals are administered an agent, preferably by the
intraperitoneal route or by the oral route, 30 or 60 minutes before the test. The animals are
placed in a crystallizing dish filled with water and the time during which they remain
immobile is clocked. The immobility time is then compared with that of the control group
treated with distilled water. Imipramine 25 mg/kg. can be used as the positive control. The
antidepressant compounds decrease the immobility time of the mice thus immersed.

[00245] Another test for antidepressant activity is the caudal suspension test on the
mouse (Psychopharmacology, 85, 367-370, 1985). In thls test, animals are preferably treated
with the study compound by the intraperitoneal route or by the oral route 30 or 60 mlnutes
before the test. The animals are then suspended by the tail and their immobility time is
automatically recorded by a computer system. The immobility times are then compared with
those of a control group treated with distilled water. Imipramine 25 mg/kg can be used as the
positive control. Antidepressant compounds decrease the immobility time of the mice.
[00246] Animals models are available to one of ordinary skill in the art for studying
anticonvulsant activity of test compounds. See for instance, U.S. Pat. No. 6,309,406 and U.S.
Pat. No. 6,326,156 which describe methods for performing such tests.

[00247) Inhibition of FAAH has been reported to induce sleep in test animals (U.S.
Pat. No. 6,096,784). Methods for studying sleep inducing compounds are well known to one

Page 165 of 255



18 19 20 OHBr FFFFFI1I \\ PBr3 FI \ \ 20 21

Br BOF O Pdz(DBA)31 FF K2ZCOB F I F+ OBBOF I j 21
W@ 2®2063300H B,p B-OH F F | Nal04, NHAQAc F F PFCHUSDR7/021626

17 [00161 Conpound (20): The carboxylic acid 19 (500

of o 3§ e e LB, AR 16213inli i SR IR iy
comp@duﬁl&b 1§dﬂcbltsle@ﬂ of f€at insdAMM M deRlREATPURPS:. 1B, 6@9& 78% and U.S.

was added causing a white precipitate to form
Pat. Nthe6 %ﬂs(blén Meost abaipuslyi thee@bmmunﬂs ham/ﬂwel admigisteredgtot @ test animal

e o BN RAA e LELS PR o SE Gt steeing
(e.g., @;ce@ lcReded, rin@tar qEi8scBidel cﬁﬁﬁ’e méﬁllwréd dial@ oy gemsicde

é eq) was added and the suspension stirred
100248y 1”%4qqus o mesnmgEbAAdblorsTehadie sy o el

h d
non 35 SR rb e 8 6 A S b o Sk gt Aol
PharmifcdRB¢ 1631 48-88 (R0d1). Sde EtaE of éﬁOPrdELNaﬂTJ&@adJIsah@m 98:9371—

m xture was separated and the organi c phase washed
9376 (&Of)h) saturated sodi um bi carbonate solution (10 ni),

and brine ani c | ayer.. e
1002485 1 MrtuRis s A5 e sty o fretior BR0SR o bap o By kil in
the art. Fo? ifidt@fe, Mdruani R€aD ;’U SVt K8.96,344, 374)fte2§15t\QMDSuch assays. One
2008/ 063300 PCT/ US2007/ 021626 chr omat ogr aphed wi
methodos¥agsesying theGftenecmanpstitedehawat is to adingusterta BAADT mhlhi)tor to a rat
and agrgss §s e%fgctel d?he 1nIakg %f %Ssuacro%le es%[uu%nl "This method is taught in W. C.

Lynch et al., Physiol. Behav., 1993, 54, 877-880.

8. Covalent Complex Formation between Serine-241 of FAAH and Boronic Acid Inhibitors
[00250] Compounds provided by the present invention form reversible covalent
complexes with the nucleophilic side chain of Ser-241 FAAH.

[00251] Thus, the present invention also provides compounds of formulae (I), (II) or

(III), as described above and herein, associated with (e.g., complexed with) a serine residue

of a protein:
Res, (R,
Z1
Ser---------=--=- B—L! X—RA
Res,
(I)-complex
ReS1 (R1 )n
Z1
Ser------------ B—L!
’ /
ZZ
Res,

(II)-complex
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[0017] Conpound (21): The benzyl al cohol 20 (410 ny,

1.0 eq) was dissolved in of THE (10 nL) and cooled in
w@poosoessbat h. To the clear solution phosphor OUBCT/US2007/021626
tribromde (0.18 nl, 1.2 eq), dissolved in THE (5 nlL)
was added dgapwi se. The clear sgfution was,stirred for
2.5 hwth c tingpd cool i ng. hé"reactio Wi xture was

poured into [Z/ater (\20 n.) ar [
m.). The | agefrs-werg—s¢paratesd dndxthe @ ganic | ayer
washed mﬁthEEbrine/(lo mL) \driéd ove nesi um

sul fate and pvapoFated to a clear oil 2I. The oil was
used in theresgxt step without further purification.
[0018] Conpound (22): Bi phenyl bromde 21 (510 ng, 1.0
eq), boron reagent 6 (48H)-camplex 2 eq), pall adi um

00253295 GHORER: Set R0 10 B R ETGRILRARRGL 4802 400 o
about 600 edsidues. Ar at nosphere in di oxane. The resulting

gel | ow susS%en_si on was then heated to 80 C and stirred
[00258br 36By. “Sereisroeand ar seripo Irepidusn Imaertain iembodidnents, (Ser is Serzq of

t OA O nL d.wat 25 m). T .
Faarfbiifar disdnh < BReiRpEn it Broplis mthel VbR, Frbodingnts, e
proteifilid hushah Fh OMSETRENNFOUM. SH teifn ehibbliRiedts, I active site of the

evaporated to a yellow oil. The oil was . )
proteig has real-py rb pAZda et at 3375 and rabrrsiteddly | Imeentain embwdiments, the
iel,d 55 (9% vyield) of the desired product 22.
comp%‘ﬁ’gl@fd%éégg%ﬂhd (17): The boronate ester 22 (55 ny,

[00254} O eqBy ReRflistiee iheOdtife(6)ldiOser M theN YerRfidusifish Ser. By Res; is
amoni um acetate (40 ng, 3.0 eq) were dissolved in

meantgbe tresdyeli tcdesep tol the 1Q-termim thar) Sendn seitaineuntfodimergs,Res; has a

. unt.i | i,ndi.cat ed react.i S _CO et he . .
serine 4t BT 524 SiRg 1S SfE3Fp Ihe NEPmRRAY 1B 8¢ dRdalagine residue
that is\W9Santiaé BEIdHBloker thVEHeal tedmithudGhali (SeHd With 1 N HCl. The

suspensi on was extracted wth c and the organic

[00255kayer Washsainnembodiments, 4riasd BV eare bathne@Hum Thus, in certain

ul f at filtered and evaporated to a white solid
embodipenfs (s comPPELT IS ESTNY K REPURBEY & rosult in
[0025650! at iPeerafn @nbdHitents atihg ARQA oiatibﬁdll?'tswﬁit&t‘éd Yh&lyll 8
ny (16%yield) of the desired product 17. Exanplée 12.
[0025T0020] Faorepemple, 23 wesaisy smbedinents, atheopetisef timventien provides

rqce e desciibed i Ex. I 11 in . ) ;
compdfh B E o BRI p3 S5 ERE kB pod P ogasicd vy @ serne
residué Bf @pageinof 3' - Tri fl uor onet hyl
[1,1"-bi phenyl]-3-carboxylic acid. Page 174 of 255 WO
2008/ 063300 Pc%_gszoow 021626 (R

Ser---------z-BB B 3
/- N\ A

2! 7>x
Res, .
(I1I-a)-complex
[00258] In certain embodiments, Ring A is a substituted phenyl comprising at least one

fluorine substitutent. In certain embodiments, n is 1 and R! is fluorine. In certain

embodiments, R! is ortho to the boron atom.
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B-OH F F F 23 Exanple 13. [0021] Synthesis of
4- benzam dophenyl boronic acid (29) o Oo 0 BC B +

WO 200B0633GHZCl Z NI -12 0 NH 24 25 26 p HO B_OHCBUS2007/021626
NalO4/ NHAQAc O NH O NH 26 27 o O01 13 1.) NaH THF

o055, o Pl A5 8 AR AT o
exampig 1 ¢ O8mboint¥nts) j,l%( gre%@nt 28v¢dHoA 2o AEP ebMPoldR) of formulae

The boronate ester 2 00 ng, 1.0 eq) was dissol ved
(I11-b),as @ezeribed above and herein, associated with a serine residue of a protein:

R1
Res, (Rn

(II1-b)-complex

[00260] In certain embodiments, Ring B is a substituted phenyl comprising at least one
fluorine substitutent. In certain embodiments, m is 1 and R? is fluorine. In certain

embodiments, R? is meta to the linker group X.

9. Methods of Synthesis

[00261] A number of methods are known in the art to synthesize the compounds of the
present invention. A common method of synthesizing boronate esters is the reaction of an
organometallic species with an organic borate, such as trimethyl borate. = Common
organometallic species include, but are not limited to, alkyl lithium and Grignard reagents.
Other methods for the synthesis of boronates are employed when the boronate contains
sensitive functionality that may not tolerate alkyl lithium reagents or Grignard reagents.
These methods include palladium coupling reactions of aryl or akenyl halides and
diboronates or dialkoxy boranes and hydroboration of alkenes or alkynes. Using these
methods a diverse collection of boronates can be synthesized. Boronates can be readily -
transformed in to boronic acids by hydrolyzing the boronate under aqueous acidic conditions
using a suitable acid. Suitable acids include, but are not limited to HCl, H,SO4, and HBr.
Another method of hydrolyzing boronates is an oxidative hydrolysis employing an oxidizing
agent, such as NalO,, as exemplified in Example 5. The boronic acid compounds of the
present invention readily form boronic esters when exposed to alcohols. The resulting
boronic esters may also be used in the methods of the present invention. Cyclic boronates are
formed when certain diols (e.g., 1,2— and 1,3—diols) are used. Boronic acid compounds of the
present invention readily form oligomeric anhydrides by dehydration of the boronic acid

moiety to form dimers, trimers, and tetramers, and mixtures thereof. These species in the
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(10 nL). To the solution triethylamne (0.60 nm., 1.5

eq) and benzoyl chloride 25 (0.29 nL, 1.1 eq) were
w@dwedermd t he solution stirred for 3 h at whiBOT/UB2987/021626

LCVS i ndicated conplete reaction. The solution was

preselgc!ée& w@tﬁgﬁg :%3% rﬁ’f@glﬁ)id)gec:al ﬁg@??seﬁngsgﬁg é%@ﬁeg%omc acid by

hydropuist at e, fil tered and evaporated to a white solid
whi ch was crystallized fromethyl acetate to give the
desired product 26 as 420 ng (57% yield) of a white

solid. [0023] Corrpound 27hi.@%‘ound 27 was .
synt hesi zed as descri b e 1 Part C starting

[00262] t h b%@nﬁlﬁlentﬁﬁlt @bw2 BeinyS %érﬁﬁll( y )desdHtRd 240 vidll 684 dabre readily
[ 0024] Conpound 28?4 The boronate ester 26 éZO ny,
understood by yefarenceltos thel foldewing eRrmples 5which asminchule mbwlm fanpurposes

r bath., To th ol ed sol ytion sod
of iR oF el sepils h3 R RENS AT E PGP HeopiEhare not
intende@Ré limitalle GRhtiGHY. Then nethyl iodide (132 ng, 1.5
eq) was added and the reaction stirred for 16 h. The
reacti on was quenched with water and diluted with
Exam? c. The layers were separated and the organic | ayer
&% &d over magnesi um sul fate, filtered, and

[0026s¥apor 8y Rthetio oﬁsxeldlﬂﬂw&bipheii lboi‘iﬁﬁc acid (1

romat ogr aphed on silica ge h hexanes/ et hyl
acetate (O- 80%|n 20%grad| ents) tore uIt |n
ratl o of ode(%s)zﬁ's a bei ge [0025]F Br
rrpound ;e of8ilte ester
Br um pehKDod e (100 ng, 3.0 e d ammnl u

cetate (40 , 3.0 eq) were disSolved in
acetone/vvater 2:1 (1 nL/0.5 m) and btirred for 245 h
at rt, until TLC indicated reaction was conpl ete. The
reaction was then evaporated to a white solid whic
was gaken up in water and aci dified with 1 Nr_HCI
suspensgon was extractled wt@dﬂ%cand the or
| a as vvash % rine, dried over mag
e, ftit 'ty gvaporated to a whj QA d
i ch was chro ographed (DCM MeCH; 09 in 0.5%
gradients every 50gmL) to give 29 (30 RQ;™ 20% yi el d)
as a white solid. M5 (ESI(-)) me 254.05 (MH). Page
176 of 255 WD 2008/ 063300 PCT/ US2007/ 02162 I%xarrpl e
14. [00261 Conpound 30 was synthesized accdr g, Lo F OH
t he procedure described in Exanple 13 Partl_ifn» é\OH
repl aci ng benzoyl chloride with 2-phenyl acetyl C

chloride. O O
1

F

[00264]) Compound (5): In an oven—dried 100 mL round bottom flask boronic acid 3
(1.00 g, 1.0 eq.) was added, followed by dibromobenzene 2 (3.60 g, 2.0 eq) and palladium
reagent (150 mg) were dissolved in dioxane to give a yellow solution. Sodium bicarbonate
aqueous solution (2 M, 14 mL) was added causing a beige suspension to form. The
suspension was heated at 80 °C for 20 h. The reaction was evaporated to dryness and the
residue partitioned between EtOAc (75 mL) énd water (25 mL). The layers were separated

and the organic layer washed with brine, dried over magnesium sulfate, filtered and
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B ONH 30 Exanple 15. [00271 Conpound 31 was

synt hesi zed according to the procedure described in
wWEx@sP6300 13 Part B by repl aci ng Conpound 26 wWe€TUS2007/021626

Compound 30. I\/S(ESI( )) me 254.05 (MH. HOBOHO

evapolivd .4 yilBr TR ) P AOPPEr PR Somer Poarr Y & (7%

yield) € 4@s a(wdfite-solid alti 2 Bm 3()‘@ iKaPSB A Myni ¢k O O 33
32 F 34 Page 177 of 2008/ 063300

[00268)CT/ UsCoomourds2d7): 0; Palacht@n HOrgagertH I(ﬁll04¥nBJH4CQ\¢2 CGq and

e ey o 0, S BPLAEn SEL R EBL e

and sBRel E6S B0 MiaLLRN TS ahd26d RBlutidn 4h@%brdﬁefe§g§it9§@i465‘ﬁ1 N.1 eq),
anhydrous DVF and stirred for 3 at rt. The reactlon

potassjis agetatg (&30 wigt h-SEabaad @menﬂ)bromr@ 4 QA30tmgnl .Oeg.) eehadded in

washed
that order. The deep red solution was then heated at 80 °C for 72 h during which time it

turned a green color. LCMS shows incomplete reaction, so new portions of Pd,(dba)y and
(CgHj1)3P were added and heating continued for another 24 h. Reaction was cooled to rt and

treated with water (7 mL), extracted with EtOAc (3 X 35 mL). The organic layers were
combined, washed with brine (25 mL), dried over magnesium sulfate, filtered and evaporated
to a dark brown oil. The oil was chromatographed with 9:1 Hexanes/Ethyl Acetate to result in
isolation of a white solid to yield 66 mg (27% yield) of 7 as a white solid. .
[00266] Compound (1): The boronate ester 7 (66 mg, 1.0 eq), sodium periodate (130
mg, 3.0 eq) and ammonium acetate (48 mg, 3.0 eq) were dissolved in acetone/water 2:1 (12
mL/6 mL) and stirred for 48 h until LCMS indicated reaction was complete. The reaction was
then evaporated to a white solid which was taken up in water and acidified with 1 N HCL. The
suspension was extracted with EtOAc and the organic layer washed with brine, dried over
magnesium sulfate, filtered and evaporated to a white solid which was triturated with hexanes
to result in isolation of 20 mg (40% yield) of the desired product 1. MS (ESI(-)) m/e 233.01
(M-H).

Example 2. ,
[00267] Synthesis of compound (8): Compound 8 may be synthesized using the same
procedure described in Example 1 using compound 5 in place of 4. MS (ESI(-)) m/e 233.04
(M-H).

OH

FB\OH

8
Example 3.
[0006] Compound 9 was synthesized according to the procedure described in Example 1

using 3—fluorophenylboronic acid in place of 3. MS (ESI(-)) m/e 233.04 (M-H).
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with water, 5% NaHCO3, water and brine. The organic
| ayer was dried over nmagnesium sulfate, filtered and
weraposated to a white solid which was purifi eBCWU82007/021626
colum chromat ography (hexanes) to give 34 (320 ny,
43% yield) as a white solid.g[30] Conpound (35): The
boronate ester 34 was cl eavel ds described i n Exanpl e
13 Part D to give boronic d %5 as a white solid
(79%vyield). M5 (ESI(- N e~287.08 (M H). Exanple
17. [0031] Synthesis of
4- (benzyl sul f onyl ) phenyl borgni c acid (43). HOp. ,p B
SH+ B HOOHOH I, SH 36 37 388 OB OB OBOBr 0
Exam?l@i.EA/ THF SH Si 38 39 40 Page 178 of 255 WD
008/ 063300 PCT/ US2007/021626 4HO B,OH HO.B.OH O B.O
[0007] | Compound 104¥aNigmhesiBdSiccardPglo the procediPe ddschBed in Example 1

using 2—ﬂuorophenylboronjc acid in place of 3. MS (ESI(-)) m/e 233.04 (M-H).
F OH

F O B‘OH

-

Example 5.
[0008] Compound 11 was synthesized according to the procedure described in Example 1

using 4-Bromo—4’—methoxybiphenyl in place of 4. MS (ESI(-)) m/e 227.03 (M-H).

Oy
JO

11
Example 6.

[0009] Compound 12 was synthesized according to the procedure described in Example 1

using 4-Acetoxy—4’-bromobiphenyl in place of 4. MS (ESI(-)) m/e 256.09(M-H).

12
Example 7.

[0010] Compound 13 was synthesized according to the procedure described in Example 1

using 4-Benzoyl-4’-bromobiphenyl in place of 4. MS (ESI(-)) m/e 301.10 (M-H).
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HO B_OH HO, B_OH Oxone/ MeCH \ 0=S S 41 43 [0032]
Conpound (38): Boronic acid 36 (535 ng, 1.0 eqg) and
wW@Rwaoe30B7 (430 ng, 1.0 eq) were dissol ved i PCHUS100Y021626
ether (10 nL) at rt. To the solution nmagnesium sulfate
- was added and the reaction stirggd overnight at rt.
The reaction was filtered and _thé_nagnesium sulfate
washed with ether. The filtr vva%‘f' evaporated to give
38 (790 ng; 96% vyi el @ p€l ge solid. [0033]
Conmpound (40): Benz sorFde 39 (0.10 m, 1.1 eq) and
Huni g's base(0.30 nlL, 8.0 eq) were dissolved in THE
(5 m) to which thiol 38 (200 ng, 1.0 eq.) was added
and the reaction stirred d@ernight at rt. The
tion was then diluted with EtQAc (50 nL), washed
Exam&fﬁ wat er and brine, dried over magnesi um sul fate and
[0011FvapCumpeadtld waspshtbeyiedd aveordirig towhe priocydise described in Example 1
. chromat ographed wi th hexanes/Et OAc(100% to 80% hexanes
using fBrosaayt adi-Brepylbighgaylin page of #. MS Sl Vg 3304 gI-HB o
[0012¥)i eld) as a clear oil. [0034] Conpound (41): The
oronate ester 40 was cl eaved as described in Exanple
13 Part Dto result in isolatiof@Hof boronic acids 41
(38%yield; MBS (ESI(-)) me 243834 MH) and 42 (12%
yield;, M5 (ESI(-)) me 259 H)) as white solids.
[ 0035] Conpound (43): Sul

gde 41 (40 ny, leq) was
di ssolved in MeOH (1 L) and cooled in an ice water
bath. To the solution of oxone (50 ng, 1 eq) dissolved
in water (100 L) was added ,dropw se which forned a
whi t e suspensi on. Then anot'fier portion of oxone (50
Exampl 9.1 eq) dissolved in water (100 L) was added. The
suspension was stirred for 2.5 h while warmng to rt.

[0013]The Campraind 18 vasssnthesizadeagconding ta thopireefuendescabddiniExample 1

. f,Na2S sol ution { i {ut i
using RERISFrE iy purTebbdRL i BACk ot SYErEsHeh MR M)«

Page 179 of 255 WD 2008/ 063300 PCT/ US2007/021626 10
nm.) and evaporated to a white solid which was

chr omat ogr aphed wit h DCM net hanc@H (1 %increnents
every 100 nL from 0% MeOH t o MeOH) to result in
isolation of a white soli ch was dissolved in
acetonitrile/water an hilized to 12 ng (27% of
43 as a white solid. (ESI(-)) me 275.11 (MH).

15
Example 10.
[0014] Compound 16 was synthesized according to the procedure described in Example 1

using 4—Acetyl-4’~bromobiphenyl in place of 4. MS (ESI(-)) m/e 240.04 (M-H).

QH

Oy

16

Page 172 of 255



Exanpl e 18. [0036] Synthesis of
4- ( phenyl t hi onet hyl ) phenyl boronic acid (47) and 4-
w@ pivesydssul fi nyl net hyl ) phenyl boroni c aci d (48)PCT/US1007/021626
SHO"0 + |1 DIEATHF S Br 0O-44 45 46 O HO B"OH HO.
Exa " B'O B NalO4/NHAOQAc S S + S:O 46 47 48 [0037]
m@g‘%ldund (46): Benzyl bromde 45 (200 ng, 1.0 eq) and
[0015](4u ni S}rn%h&ib&ﬁ’ 5(Qtﬂﬂummetﬁyl%ngﬂmylw;@)miétﬁﬁmbv«ﬁﬂc aéid (D,
to which the thig .0 eq) was
added and_ the reaction @t er
about 30 in the splut|0u
susp cl The rctlos JERNEE wi £l Bt oad (kO
n), shed wi t h fna { bri i ,
magnesi um sul f at e and#evaporated to a cl ea whi ch
was chrowat ographed wi t 9 hexanes/ Et OAc (100% 200 80%
hexanes in 5% gradi ers every 100 nL) to giBye 46 (135
ng, 6 1%yield) asfa clear oil. [0038] Cénpounds (47)
and (48): Th_.EF bor o e ester 46 ¢
descri bed i 13 ¢4, resul S\
bor oni ¢ aci ds (27 %y1‘e‘l'd7"l\/ls (E)) rrie 243. 09
(MH and 48 (3 O/goyl elds) M5 (ESI(-)) mle 259.11
(MH as white solids. Page 180 of 255 WD 2008/ 063300
PCT/ US2007/ 021626 Exanple 19. [0039] Synthesis of
4- (rret hyl (phenyl ) car banoyl ) phenyl boroni c acid (51§3%
HO B'OH

||Hred overm ght at rt.

Pd,(DBA)s,
K,CO3

17

[0016] Compound (20): The carboxylic acid 19 (500 mg, 1.0 eq) and triethylamine (0.5
mL, 2.0 eq) were dissolved in THF and cooled in an ice—bath. To the clear solution the
isobutyl chloroformate 18 (0.4 mL, 1.5 eq) was added causing a white precipitate to form.
The suspension was stirred for 2 h while warming to rt. The suspension was filtered and the
collected solid washed with THF (10 mL). The filtrate was then cooled in an ice-bath and
solid sodium borohydride (400 mg, 6.0 eq) was added and the suspension stirred for 1 h with
continued cooling. Then water (1 mL) was added and the reaction allowed to stir and warm to
rt overnight. The reaction was treated with HCl (1 N, 5 mL)and diluted with of EtOAc (30
mL). The biphasic mixture was separated and the organic phase washed with saturated
sodium bicarbonate solution (10 mL), water (10 mL) and brine (10 mL). The organic layer

was then dried over magnesium sulfate and evaporated to a clear oil. The oil was
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HOB'OBI HNDCM\ i pH+ ON OC 611 49 50 51

[ 0040] Boronic acid anhydride 49 (200 ng, 1.0 eqg) and
w@eiose6Bw (0. 25 ni, 4.0 eq) were suspended in BOVUS2007/021626

stirred overnight at rt. The reaction was diluted with

crony g0 51 BiXEBLHEA0N ANS KSR R s vt

onOQHQaBﬁinayer washed with brlne dri ed over magnesi um
fate, filtered and evaporated to a yellowoil. The

[0017b| | Gempewnd Bbodhs greaaylvalethob2l (40 Hagiol O teq) gasedissolved in of

THF (2’@ d{lﬁl dn&ﬁ)l iél e{h 1c¥\’[%\§}te dj‘é%ﬁé X](%g%%ylgtaoée%l%rs]@%c{réﬁsegiﬁa %{mde (0.18
mL, 1vihéd)s edlS:QiNdd in NBBIK SﬁlnL) Was Bllded2rdpWide. (MMetdlear BSRABA Yvad Qtirred for

[0041] Synthesis of
2.5 h pighrsortinued ronbingy The aeastion ynix e was o mt«acwader( @8)mL) and

aiured BB 81 ol Bl Vs SRR A 08 i i rshed vt
brine (THNRE)), GKICHVRehhgnBsinPLR ahd @Mpoﬁté@stb'at élEérn(Ql( Ql'n T‘l?e oil was

52 for amne 50 to result in isolation of
used igyjthg ekt siﬁpssthagt@rthmnu@ﬁcgmm d. M5 (ESI(-)) me 282 11

0018, CompRsisa £30: Hiptiersl 863803 BRI, 1.0 eq), boron reagent 6 (490

mg, 1.2 eq), palladium reagent (110 mg, 0.1 eq), and potassium carbonate (670 mg, 3.0 eq)
were all placed in an oven—dried flask under an Ar atmosphere in dioxane. The resulting
yellow suspension was then heated to 80 °C and stirred for 36 h. The now dark solution was
diluted with EtOAc (50 mL) and water (25 mL). The layers were separated and the organic
layer washed with brine (25 mL), dried over magnesium sulfate, filtered and evaporated to a
yellow oil. The oil was chromatographed with 95:5 hexanes/ethyl acetate to yield 55 mg (9%
yield) of the desired product 22.

[0019] Compound (17): The boronate ester 22 (55 mg, 1.0 eq), sodium periodate (110
mg, 3.0 eq) and ammonium acetate (40 mg, 3.0 eq) were dissolved in acetone/water 2:1 (12
mL/6 mL) and stirred for 48 h until LCMS indicated reaction was complete. The reaction was
then evaporated to a white solid which was taken up in water and acidified with 1 N HCI. The
suspension was extracted with EtOAc and the organic layer washed with brine, dried over
magnesium sulfate, filtered and evaporated to a white solid which was triturated with hexanes
to result in isolation of a white solid upon filtration to yield 8 mg (16% yield) of the desired
product 17.

Example 12.

[0020] Compound 23 was synthesized according to the procedure described in Example
11 using 4'-Trifluoromethyl [1,1'-biphenyl]-3—carboxylic acid in place of 3-Trifluoromethyl
[1,1'-biphenyl]-3—carboxylic acid.
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Exanpl e 21. 100431 Synt hesis of
4- (di benzyl car banoyl ) phenyl boronic acid (55). 0 OH |
wW@R00B/0&3300 HO.BOB O HNOH +\ | / | N O C 49pGHUSH07/021626
[ 00441 Boronic Acid 55 was synthesized in the manner
described in Exanple 18 by subggituting am ne 54 for
amne 50 to result in isolationjof 5 ng of 55 as a -
white solid (100ng, 52%vyieldy. W (ESI(-)) me
344.12 (MH . Exanple 22. 1004 Synt hesi s of
4- ((4-chl oro- 3- net hyl phengxy hyl ) phenyl boroni c acid
(58). 0 O4~ B C]—|Q18 F THE O C Br 56 45
c 57 4 0- p HOB Nal104

Example 13.
[0021] Synthesis of 4-benzamidophenylboronic acid (29)

o, ,o{ 0.0
B CI_0 B
© TEA/ CH,Cl, ©

+
NH, Os_NH
24 25 %
26

HO,
5Ot

NalO,/NH,OAc

HITHF
|

[

N
g4
1]

-
O\B,O
>
O (E Ox NH
5 5
26 . 27
- L
O\B,O o\B/o
Q >
‘5“” Os N
5
26 28
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OO NHQOAc C C 57 58 [00461 Compound (57): Phenol

56 (392 ng, 3.5 eq) was dissolved in THE (10 nlL),
w@e®suesho uori de on Celite (695 ng, 3.5 eq) WaRCHUS®A7/021626

and then boronate ester 45 (233 ng, 1.0 eq) was

added. Heated fof 40 h, filtered and concentrated. Ran

silica col umpu hexanes, and then 01

hexanes: Et OAc %g®en 5:1. |sol ated 158 ngefB6% yi el d)

of 57 as a beilge solid. Page 182 of 25
2008/ 063300 P S2007/MN2MN'FHRC [ 0047] ound (58):

The boronate egter 57 was cl eaved as des€ribed in
Exanpl e 13 ®¢MNwesult in isolation of “boYeni-c acid 58
(22% yield) ag.a white solid. M5 (ESI( me 275.51
(M H). Exarrp23. [0048] Synthesis of

4- (phenoxynet iyl ) phenyl boronic acid (61). OB.O OHo
OB CsF THE O3 ~ Br 6 59 45 60 OL B & HON B' OH
Nal04 O O 6 NH4OAc 6 60 61 [0049] Conpound (60): The
boronate ester 60 was synthesized as described in

[0022anr@(l)n$pound (26): The boronate ester 24 (500 mg, 1.0 eq) was dissolved in DCM
(10 mL). To the solution triethylamine (0.60 mL, 1.5 eq) and benzoyl chloride 25 (0.29 mL,

1.1 eq) were added and the solution stirred for 3 h at which time LCMS indicated complete
reaction. The solution was then washed with water, 1 N HCI, 5% NaHCOs, water and brine.
The organic layer was dried over magnesium sulfate, filtered and evaporated to a white solid
which was crystallized from ethyl acetate to give the desired product 26 as 420 mg (57%
yield) of a white solid.

[0023] Compound (27): Compound 27 was synthesized as described in Example 1 Part
C starting with boronate ester 26. MS (ESI(-)) m/e 240.01 (M—H).

[0024) Compound (28): The boronate ester 26 (200 mg, 1.0 eq) was dissolved in THF
(5 mL) and cooled in an ice—water bath. To the cooled solution sodium hydride (30 mg, 1.2
eq) was added and stirred for 30 min with continued cooling. Then methyl iodide (132 mg,
1.5 eq) was added and the reaction stirred for 16 h. The reaction was quenched with water
and diluted with EtOAc. The layers were separated and the organic layer dried over
magnesium sulfate, filtered, and evaporated to a yellow oil. The oil was chromatographed on
silica gel with hexanes/ethyl acetate (0-80% in 20% gradients) to result in isolation of 52 mg
of 28 as a beige solid.

[0025] Compound (29): The boronate ester 26 (52 mg, 1.0 eq), sodium periodate (100
mg, 3.0 eq) and ammonium acetate (40 mg, 3.0 eq) were dissolved in acetone/water 2:1 (1
mL/0.5 mL) and stirred for 24 h at rt, until TLC indicated reaction was complete. The
reaction was then evaporated to a white solid which was taken up in water and acidified with
1 N HCI. The suspension was extracted with EtOAc and the organic layer was washed with
brine, dried over magnesium sulfate, filtered and evaporated to a white solid which was
chromatographed (DCM/MeOH; 0%—-3% in 0.5% gradients every 50 mL) to give 29 (30 mg;
20% yield) as a white solid. MS (ESI(-)) m/e 254.05 (M-H).
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21 by replacing phenol 56 with phenol 59 to result in
isolation of 61ng (58 %yield) of 60 as a white
W@ 2008633p0050] Conpound (61): The boronate estRCT/68200/621626
cl eaved as described in Exanple 13 Part D to result
ExanJE i%olation of boronic acid 61 (20%yield) as a white
L MS (ESI(-)) mle 227.05 (MH). Exanple 24.

[0026[ Oomm&’lﬂlﬁhﬂﬂvﬁs fnthesized according to the procedure described in Example
3-fluoro-4-meth Iphenox phenyl boronic acid (62).

13 PamAbyrepla@lrxghmlz loxige zwh phayi®etylichloride.0 (O DCM F
0~-O F 63 64 65 Page 183 of | 255 WD 2008/ 063300
PCT/ US2007/ 021626 B0 NalO4; YOAc OH F O
acetone/ H20 F OH 65 /\\ 629 0®521 A flask is charged
wi th phenol 64 (100 ng, 0.45 jgmol, 1 eq), Cu(OAc)2 (83
nmg, 1 eq), arylboronic aciﬁ[;c (140 nmg, 2 eq), and
power ed nol ecul ar sieves (30¥ng). The nixture was
diluted with DCM (10 nlL) f@a{INewed by the addition of
Et 3N (0.32 nL, 5 eq). The geaction m xture was

stirred at rt for 20 h. anal ysi s showed desired
product. The reaction ure was filtered through
Celite 545, the filtrate washed with Et CAc. The

conbi ned organic |ayers were concentrated and the
crude product was purified by flash chromatography
(5% Et CAc i n hexanes then 10% Et OAc) to afford

Examplg 13.al |y pure desired product 89 nmy. [00531 Boronate

[0027??_ %r&rggﬁ&?%lngﬁsn%ﬁf@ﬁﬁm@ 8%?05 gg l(t(\]l_g'f Wgcea & gsns%é 1nr Example

13 Pas Mwﬁpnernlg@lﬂmﬁm@a 26 vitth C8mpshindvs®. M8 {HSH-Y) &/t bs4 05 (M—H).
solution. The cloudy solution was stirred for 16
The reaction m xture was filtered through

HT&;H
‘ oi NH
31
Example 16.
[0028] Synthesis of 4—(4—fluoro—3—methylbenzyloxy)carbonyl)phenylboronic acid
35).
;. ‘ 0_.0
©g0 Br B
Cs,CO4/DMF
+
07 OH F 070
33 ‘i(:j)
32 F

34
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a short plug of Celite and sodium sul fate. The plug

was washed with Et QAc and the conbined filtrates were
weovseesp@t ed under reduced pressure and the cPa@mMES2007/021626

product was purified by flash chronmat ography (25%

Et OAc in hexanes then 50% EtOAc to 1% MeOH in DCM to

afford partiall desired product 41 ng. Yield

78% M5 (ESI(-)) %@ 245.04 (M H)- Ex&fplos 25.

[ 00541 Conpound 64 _was synt hesi zed accordlng to the

procedure descri i n Exanple 24 using

pyri di ne- 3-boroni ¥ aci dN'¥NgPACe of boro

MS (ESI(-)) me g% 09 (M H-. o NI i &/

Exanpl e 26. [005 1 Conmpound 67 was synt hesized

according te procedure describ Exanple 24

usi ng pyri dine 4 boronic acid in pIa of boronic acid

63. M5 (ESI(-)) me 214.08 (M H)-. Page 184 of 255 WO

2008/ 063300 PCT/ US2007/ 021626 O B OH OH 67 Exanpl e

27. [0056] Conpound 68 was synthesized according to

the procedure “described in Exanple 24°using

3-fl uorophenyl boronic acid in place of boronic acid

63. M5 (ESI 2‘2 me 231.02 (MH-. O / B OH F OH
[0029] Compoun (34): Boronate ester 32 (500 mg, 1.0 eq), benzyl bromide 33 (450 mg,

1.1 eq) and cesium carbonate(920 mg, 1.4 eq) were dissolved in anhydrous DMF and stirred

for 3 h at rt. The reaction was diluted with EtOAc (25 mL). The solution was then washed
with water, 5% NaHCO;, water and brine. The organic layer was dried over magnesium
sulfate, filtered and evaporated to a white solid which was purified via column
chromatography (hexanes) to give 34 (320 mg, 43% yield) as a white solid.

[0030] Compound (35): The boronate ester 34 was cleaved as described in Example 13
Part D to give boronic acid 35 as a white solid (79% yield). MS (ESI(-)) m/e 287.08 (M-H).

Example 17.
[0031] Synthesis of 4(benzylsulfonyl)phenylboronic acid (43).

HO 0.0
s . Oy
OHOH ©

36 37 SH
I EnY
O.B,o B

Br
DIEA/THF
+ —
Ej S
SH
38 39

40
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68 Exanple 28. [0057] Conpound 69 was synthesized
according to the procedure described in Exanple 24
W@ 200806330d | uor ophenyl boronic acid in place of PODUSIWT021626
acid 63. M5 (ESI(-)) me 231.02 (MH-. o F'a/
B OHCOH 69 anpl e 29. [0058] Conpound 70 was
synt hesi zé cording to theHsx ure ddé@grQHbed in
Exanpl e ZQ»BLQsi ng 3-net hoxycar bonyl phenyl RBoronic acid
in place of [boronic acid 63. (ESI(-)) e 271.05
(MH-. Q ' OH GERVR,E 70 npl e 30. 059]
Conpound 7 s syhthestzed-accerdi ng to 6]8 procedure
descri bed i g_Exanpl e 24 using 4-nmet hoxycar bpnyl phenyl

boronic acid J n place of boroni id 63. ESI(-))
me 271.05 ( -. Page 185 of WO 2008/ 300
PCT/ US2007/ 26 ONZZ MRC | B.OH OH 71 Exanple
31. [0060] Cgppound 72 was synthesized accorging to

the proceduré described in Exanpf'e 24 using _
3- et hyl phenyl boroni c acid in pleceowf boronic acid

63. M5 (ESI(-)) 6227.12 (MH-.]
s Oxone/MeOH Ogsj
g) 8 >\:

41 43

[0032] Compound (38): Boronic acid 36 (535 mg, 1.0 eq) and pinacol 37 (430 mg, 1.0
eq) were dissolved in diethyl ether (10 mL) at rt. To the solution magnesium sulfate was
added and the reaction stirred overnight at rt. The reaction was filtered and the magnesium
sulfate washed with ether. The filtrate was evaporated to give 38 (790 mg; 96% yield) as a
beige solid.

[0033] Compound (40): Benzyl bromide 39 (0.10 mL, 1.1 eq) and Hunig's base(0.30
mlL, 2.0 eq) were dissolved in THF (5 mL) to which thiol 38 (200 mg, 1.0 eq.) was added and-
the reaction stirred overnight at rt. The reaction was then diluted with EtOAc (50 mL),
washed with water and brine, dried over magnesium sulfate and evaporated to a pale yellow _
oil which was chromatographed with hexanes/EtOAc(100% to 80% hexanes in S%gradiénts |
every 100 mL) to give 40 (105 mg; 38% yield) as a clear oil.

[0034] Compound (41): The boronate ester 40 was cleaved as described in Example 13
Part D to result in isolation of boronic acids 41 (38% yield; MS (ESI(-)) m/e 243.12 (M-H))
and 42 (12% yield; MS (ESI(-)) m/e 259.10 (M~H)) as white solids.

[0035] Compound (43): Sulfide 41 (40 mg, leq) was dissolved in MeOH (1 mL) and
cooled in an ice water bath. To the solution of oxone (50 mg, 1 eq) dissolved in water (100
nL) was added dropwise which formed a white suspension. Then another portion of oxone
(50 mg, 1 eq) dissolved in water (100 uL) was added. The suspension was stirred for 2.5 h
while warming to rt. The suspension was treated with a 10% aqueous solution of Na;S,03 (2

mL) solution and then diluted with water (5 mL). The solution was extracted with DCM (2 X
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~ 11, BBOH OH 72 Exanple 32. [0061] Conpound 73
was synt hesi zed according to the procedure described

WO pooBxedspd e 24 usi ng 4- et hyl phenyl bor oni ¢ aRCTIUS207/021626
pl ace of boronic acid 63. M5 (ESI(-)) me 227.07

f,1. CBOH I 33 0001] . d
10 mi ey e A e i T PR AR bR B DESEmethanol (1
% incEl@Sditd BRey 100 X AR o MOl tegs%mmlﬂpeﬁy@k\ﬁm 1s5’19ﬁ6’1{‘bf3a white
acid in place of boronic acid 63. SI(-))

solid whghogay dissdlved @ malltrlteﬁvatmar@hmphlézaﬂto ﬂm@m%) of 43 as a

d according to the procedure
Whneg@ggﬂﬁggggﬁﬁﬁgQgﬁﬁséq?ghiﬁsing 4- met hoxyphenyl boronic
acid in place of boronic acid 63. M5 (ESI(-)) me

243.05 (MH)-. Page 186 of 255 WD 2008/ 063300

ExampieT18J52007/ 021626 O B OH OH 75 Exanple 35.
[0036] Synthesis of 4(phenylthiomethyl)phenylboronic acid (47) and 4-

L

(phenylsulfinylmethyl)phenylboronic acid (48).

O.
B'O
DIEA/T HF
<Sj
44 45 46
07. ,O(/\ HO.B,OH HO.B,OH
B
(? NalO4/NH,OAc
<Sj
46 47 48

[0037] Compound (46): Benzyl bromide 45 (200 mg,1.0 eq) and Hunig’s base (0.24 mL,
3.0 eq.) were dissolved in THF (5 mL) to which the thiol 44 (0.07 mL, 1.0 eq) was added and
the reaction stirred overnight at rt. After about 30 min the solution became a cloudy white
suspension. The reaction was diluted with EtOAc (50 mL), washed with water and brine,
dried over magnesium sulfate and evaporated to a clear oil which was chromatographed with
hexanes/EtOAc (100% to 80% hexanes in 5% gradients every 100 mL) to give 46 (135 mg, 6
1% yield) as a clear oil.

[0038] Compounds (47) and (48): The boronate ester 46 was cleaved as described in
Example 13 to result in isolation of boronic acids 47 (27 % yield) MS (ESI(-)) m/e 243.09
(M-H) and 48 (30 % yields) MS (ESI(-)) m/e 259.11 (M-H) as white solids.
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[ 0063] Conpound 76 was synthesized according to the
procedure described in Exanple 24 using
W@2(0Bloés300 et hyl am no) phenyl boronic acid in pP@DESWNT/021626

boronic acid 63. M5 (ESI(- )) me 256.09 (MH-. ~ [/
Exam Sﬁ(}l OH 76 Exanple 36. [0064] Conpound 77 was

gy‘h{ esi zed according to the procedure described in
[0039Ex al”S}‘theﬂﬁoﬂﬁ-’(nﬁ@tﬁil(pﬁeﬂyl)"@i'bylhﬁ%'l%lVénynﬁﬁ'ﬁﬂic(hcﬂF(S(i) in

| ace of boronic acjd 63 me 241.04
(I\/H—I) o~/ 11 OH OH 77 Exan'ple 37HOH0H5]

Cbnpound 78 was tleesi zed according to th rocedure
descri bedOipO. le 24 H¥ing DC

(3-chl oro- wg hyl phenyl) ronLc_aCLd_hn phNéce of
boronic a . M5 (ESI( me 261.16 ( ». 0 B
cH ad ™ Exanpl e 38. [0066] Conpound 79 S
synthesizg ﬁccording to the procedure descrfbgd in
Exanpl e 4 Ysing (4-nmethyl-3-nitrophenyl) b ni c

acid in place %f boronic agid 63. M5 (ESI(-)), mMe
272.06 (MH)-. Page 187 of 255 WD 2008/ 063300
[0040PCT. /Bdﬁﬁﬁh@iéﬂ%ﬁ?&]de@9 (200 mg, 1.0 eq) and amine 50 (0.25 mL, 4.0 eq) were

suspended in DCM and stirred overnight at rt. The reaction was diluted with EtOAc, and
water was added and the reaction was stirred for 10 min. The layers were separated and the
organic layer washed with brine, dried over magnesium sulfate, filtered and evaporated to a
yellow oil. The oil was chromatographed with DCM/methanol to give a white solid which
was dissolved in acetonitrile water and lyophilized to give 40 mg (28% yield) of 51 as a
white solid. MS (ESI(-)) m/e 254.08 (M-H).

Example 20.

[0041] Synthesis of 4—(methyl(phenethyl)carbamoyl)phenylboronic acid (53).
O

cl
HO.,.O. /Q)L HN” OH
BB B-oH
OH DCM
+ OYO/
N<
o”>cl m

49 52 53

[0042] Boronic Acid 53 was synthesized in the manner described in Example 19 by
substituting amine 52 for amine 50 to result in isolation of 5 mg (3 % yield) of 53 as a white
solid. MS (ESI(-)) m/e 282.11 (M-H).
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[ 1/ B,OH NO2 OH 79 Exanple 39. [0067] Conpound 80
was synt hesi zed according to the procedure described
WO pooBxedspd e 24 usi ng 3, 4- net hyl enedi oxybenzeneChuosmni/e21626
acid in place of boronic acid 63. M5 (ESI(-)) me
E g:OS(MH) ~o0l /~ O/ BOH 0 OH80 Exanple
xample 21.0068] Conpound 81 was synt hesized according to

[0043ghe Wms&t&fﬁ-@ﬁsEﬁiywbhmog%ﬁmiyﬁmraﬂmwm&)

| uoro-4-pra onxyphenyI ronic acid in place of
boronlc aC|d . Ms (ESI( me 289.32 (MH)- (BI\FZ
' lanpl e 41. [0069] Conpound 8

syrH(h :Q ccor di n he procedure deso

Exanpl e Ig4 usi ng 44 Gtk@xy -f uoerQ{vﬁvorom Cc
acid pI ace of (@ronl c¥acid 63. M (

302 (MH) il al B OH FHO @e 188

49 54 55
[0044] Boronic Acid 55 was synthesized in the manner described in Example 18 by
substituting amine 54 for amine 50 to result in isolation of 5 mg of 55 as a white solid

(100mg, 52% yield). MS (ESI(-)) m/e 344.12 (M-H).

Example 22.
[0045] Synthesis of 4—((4—chloro—3-methylphenoxy)methyl)phenylboronic acid (58).

0\
% B/O
O,
OH B’O
CsF
+
THF 0
|
° Br ©\
56
45 Cl
57
o, f HO,
B,O B,OH
Na |O4

: NH,OAC i

[0046] Compound (57): Phenol 56 (392 mg, 3.5 eq) was dissolved in THF (10 mL),
cesium fluoride on Celite (695 mg, 3.5 eq) was added, and then boronate ester 45 (233 mg,
1.0 eq ) was added. Heated for 40 h, filtered and concentrated. Ran silica column with
hexanes, and then 10:1 hexanes:EtOAc, then 5:1. Isolated 158 mg (56% yield) of 57 as a
beige solid.
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WD 2008/ 063300 PCT/ US2007/ 021626 Exanple 42. [0070]

Conpound 83 was synt hesi zed according to the procedure
waemsodsed i n Exanple 24 using 3,4,5-trifl uorp@iessn7/021626

boronic acid in place of boronic acid 63. M5 (ESI(-))

e e F X 0 a kK ' OH F 83 . e
100475° CEBRaTRL i pia et de e oAraT e AR P il 13
to resiilhi ipslat@o dretas 6¢id 38¢22% yilayal Swhitdsolidl MS (ESI(-)) m/e 275.51

3, 4-di fl uorophenyl boronic acid in place of boronic
(M-Hxcid 63. M5 (ESI(-)) me 249.03 (MH-. j:: Oa F B

OH F OH 84 Exanple 44. [0072] Conpound 85 was

synt hesi zed according to the procedure described in
Exampréf®! e 24 using 3, 5-di fluorophenyl boronic acid in

| ace of boronic acid 63. M5 (ESI(-)) me 249.01
[0048? M Hynthésis-of @Gl edeixy meibyl) pbenythorguicacid (61)0073]

Compound 86 was synt hesi zed according to,the procedure

described in Exanple 24 using 3, 4-di phenyl

boronic acid in place af] horonic aci dog3 M (ESI(-))

me 281.32 (MH)-. Paag‘¥§9 of 255 WDj2008/ 063300

PCT/ US2007/ 021926 O 80

59 45
60
d i HO,
\B,O B/OH
Na|04 @
o NH0AC T
60 61

[0049] Compound (60): The boronate ester 60 was synthesized as described in Example
21 by replacing phenol 56 with phenol 59 to result in isolation of 61mg (58 % yield) of 60 as
a white solid.

[0050] Compound (61): The boronate ester 60 was cleaved as described in Example 13
Part D to result in isolation of boronic acid 61 (20% yield) as a white solid. MS (ESI(-)) m/e
227.05 (M-H).

Example 24.
[0051] Synthesis of 4~(3—fluoro—4-methylphenoxy)phenylboronic acid (62).

OH o
é\OH ?/Kv Cu(OAc),, MS 4A /Q/ \©\
0
63 64 65
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gC BOH C HO 86 Exanple 46. [0074] Conpound 87
was synt hesi zed according to the procedure described

WO pooBx6d3pd € 24 usi ng 3, 5-di chl orophenyl bor onPCT/E81007/021626
in place of boronic acid 63. Ms (ESI(-)) me 281.32

(MH)-. "goB-OH C HO87 e
[ 0075] Cg‘ \@g was synt hesi zed @to t he
procedur€ ~descr
3-f 1 uor o- 4 net hoxy9 yI absmmfmoc aC| |n pI acay of
boronic acid 63. MS/(ESI ( me 261.03 (MH-. O
MeO B-OH F HO 88 Exarrpl e 48 [0002] CShpound 89 was
synthesized according to the procedure described in
npl e 24 using 4-chloro-3-(trifluoronethyl)phenyl
[0052bor o4n ifleskarsiclaigad pmthﬂlemﬁl &4c(ﬂﬁ(hmg, 046 |nnin6131 eqr;s QUESAC),)(33 mg,

1 eq), Wq%gmc a01d((M- (H)40 mg, ) eqi ar% powered molecu 51eves 3%8 139 q‘he
mixture was diluted with DCM (10 mL) followed by the addition of Et;N (0.32 mL, 5 eq).
The reaction mixture was stirred at rt for 20 h. TLC analysis showed desired product. The
reaction mixture was filtered through Celite 545, the filtrate was washed with EtOAc. The
combined organic layers were concentrated and the crude product was purified by flash
chromatography (5% EtOAc in hexanes then 10% EtOAc) to afford partially pure desired
product 89 mg.

[0053] Boronate ester 65 (89 mg, 1 eq) was dissolved in acetone/water (10 mL, 1:1).
Ammonium acetate (132 mg, 8 eq) and sodium periodate (326 mg, 8 eq) were added to the
solution. The cloudy solution was stirred for 16 h. The reaction mixture was filtered through
a short plug of Celite and sodium sulfate. The plug was washed with EtOAc and the
combined filtrates were concentrated under reduced pressure and the crude product was
purified by flash chromatography (25% EtOAc in hexanes then 50% EtOAc to 1% MeOH in
DCM) to afford partially pure desired product 41 mg. Yield 78%. MS (ESI(-)) m/e 245.04
(M-H)".

Example 25.
[0054] Compound 66 was synthesized according to the procedure described in Example
24 using pyridine-3-boronic acid in place of boronic acid 63. MS (ESI(-)) m/e 214.09 (M-

HY".
O CL o
N ?'
OH
66

Example 26.
[0055] Compound 67 was synthesized according to the procedure described in Example
24 using pyridine—4—boronic acid in place of boronic acid 63. MS (ESI(-)) m/e 214.08 (M—
H)".

Page 184 of 255



WD 2008/ 063300 PCT/ US2007/ 021626 Exanple 49. [0076]
Conpound 90 was synt hesi zed according to the procedure
waele®sioedsed i n Exanple 24 using 3-chloro- PCT/US2007/021626

-(trifluoromethyl)phenyl boronic acid in place of
boronic acid 63. M5 (ESIG-)) me 315.47 (MH-. O ~I
I~ F3C B-OH Cl HO 90 | EXa 50. [0077] Conpound 91
was synt hesi zed accor df gt ,O%rocedure descri bed
in Exanpl e 24 using 4-chl oro- 3Hret hyl phenyl boronic
acid in place of boronic acé 63. M5 (ESI(-)) me
261.41 (MH-. ~10 d \ B- HO 91 Exanpl e 51.
[0078] Conpound 92 was synthesized according to the
procedure described in Exanple 24 using

Exampl§2%0r o0- 3- net hyl phenyl boronic acid in place of

: . [ D e °
oSS PR3 ARl BRI e
24 usiay OtNecbplatybhbaonidiacd ih pldchef boroaiedieides I adSI(EBRA))inve 231.02

Exanpl e 24 using 3-chl oro-4-net hoxyphenyl boronic
(M-H)cid in place of boronic acid 63. M5 (ESI(-))

OO
© 5"
F OH
68

Example 28.
[0057] Compound 69 was synthesized according to the procedure described in Example
24 using 4—fluoropheny! boronic acid in place of boronic acid 63. MS (ESI(-)) m/e 231.02

(M-H)".

1

OH
69

Example 29.
[0058]  Compound 70 was synthesized according to the procedure described in Example

24 usiﬂg 3—methoxycarbonylphényl boronic acid in place of boronic acid 63. MS (ESI(-))

m/e 271.05 (M-H)".
0.
SRe

CO,Me OH

70

Example 30.
[0059] Compound 71 was synthesized according to the procedure described in Example
24 using 4-methoxycarbonylphenyl boronic acid in place of boronic acid 63. MS (ESI(-))
m/e 271.05 (M-H)".
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me 277.45 (MH-. O ~I MO\ B-OH CI HO 93 Page
191 of 255 WD 2008/ 063300 PCT/ US2007/021626 Exanpl e
WG 3008068380] Conpound 94 was synt hesi zed accor dPEyUS2H07/021626
t he procedure described in Exanple 24 using
4- et hoxy- 3-fl uorophenyl borgni¢c acid in place of
boronic acid 63. M5 (ESI )\@\ 275.07 (MH-. ~I0
EtO\ B-OH F HO 94 mekx 5[%81] Corrpound 95
was synt hesi zed according to the qm*rocedure descri bed
in Exanple 24 using 3- |so'p\7éopyl phenyl boronic acid in
pl ace of boronic acid 63. (ESI(-)) nmle 255.07
(MH-. 0 BBOH HO 95 Exanple 55. [0082] Conpound 96
was syntheS|zed according to the procedure described
Example H«anpl e 24 using 3- |sopropoxyphenyl boroni c acid

[00601( M %‘oan%?oy%fg 7%3'[' onl Cthgicbzed accordmg tg It:'hse: [Sroz:gdure c?escrzlbed 1n13xample
24 using 3—methylphenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e 227.12

(M-H)".
O
OH

Example 32.
[0061] Compound 73 was synthesized according to the procedure described in Example

24 using 4-methylphenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e 227.07

(M-H)".
OO
B\,OH
OH
73
Example 33.
[0001] Compound 74 was synthesized according to the procedure described in

Example 23 using 3—methoxyphehyl boronic acid in place of boronic acid 63. MS

(ESI(-)) m/e 243.03 (M—H)".
(0]
sasi
_0 OH

74

Example 34.

[0062] Compound 75 was synthesized according to the procedure described in Example
24 using 4-methoxyphenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e 243.05
(M-H)".
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I 96 Exanple 56. [0083] Conpound 97 was synt hesi zed
according to the procedure described in Exanple 24

wa@igionge33ed ri f | uor onet hoxyphenyl boroni c acid i PCPUS2Ne7/021626
of boronic acid 63. M5 (ESI(-)) me 297.05 (MH-. O

cl 1~ B-OH O01CF3 HO 97 Page 192 of 255 WD

2008/ 063300 PCT/ US2007/ %@\E’xanpl e 57. [00841
Conpound 98 was synt hesi~Zed \8'1' ng to the procedure
descri bed in Exanple 24 using 3obut oxyphenyl boronic
acid in place of boronic ac%ﬂ 63. M5 (ESI(-)) nle
285.11 (MH-. Y I~ B-™ Bu HO 98 Exanple 58.

[ 00851 Conpound 99 was synthesized according to the

procedure described in Exanple 24 using
Example$3%- ¢ ri met hoxyphenyl boronic acid in place of

o062 g s VR e e OB R o e
24 usify BHNENI-diRektid gaTHd)pHEnYIbdrbiiic BEIAGE PlAESo iR 6hic e 630MS (ESI(—

Exanple
)) m/e 256.09 (M—H)".
o
Qe
N OH
76

Example 36.

[0064] Compound 77 was synthesized according to the procedure descriBed in Example
24 using 3, 4—dimethylphenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e
241.04 (M-H)".

Example 37.
[0065] - Compound 78 was synthesized according to the procedure described in Example

24 using (3—chloro—4—methylphenyl) boronic acid in place of boronic acid 63. MS (ESI(-))

m/e 261.16 (M-H)".
O\©\
/[ j 5-OH

Cl OH

78

Example 38.
[0066] Compound 79 was synthesized according to the procedure described in Example
24 using (4—methyl-3—nitrophenyl) boronic acid in place of boronic acid 63. MS (ESI(-))
m/e 272.06 (M-H)".
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24 using 4-met hoxy- 3, 5-di net hyl phenyl boronic acid in
pl ace of boronic acid 63. Ms (ESI(-)) nmfe 271.08
W@ kobipe330©® O C B-OH HO 100 Exanple 60. [ 008FdT/US2007/021626
Compound 101 was synthesi zed according to the
procedure described in agple 24 using
3-1isopropoxycar bonyl ph florpni ¢ acid in place of
boronic acid 63. M5 ( -)) 5@”299.11 (MH-. B
O PO HO 101 Page 193 ofNox55 WDOor008/ 063300
PCT/ US2007/ 021626 Exanple 61. [0088] Conpound 102 was
synt hesi zed according to the procedure described in
Exanpl e 24 using 3-(N, N-di met hyl am nocar bonyl ) phenyl
boronic acid in place of boronic acid 63. M (ESI(-))
Example3®84.66 (MH)-. \ OB-OH ON HO 102 Exanple 62.

008 Co nd 103 s synthesi zed according to the
[0067},, @%H%cquwath\égzﬁéﬁﬁnglg to 4hqjgr|0ﬁ§jiure degscribed in Example

24 usfly S M Bee i PGP RO RO = FTSAPAE A8 @S i

m/e 2§MHM-H)N / \ O~ O B-OH

L

Jegett

Lo OH
80

Example 40.

[0068] Compound 81 was synthesized according to the procedure described in Example
24 using 3—fluoro—4—propyloxyphenyl boronic acid in place of boronic acid 63. MS (ESI(-))
m/e 289.32 (M-H)".

Example 41.

[0069] Compound 82 was synthesized according to the procedure described in Example
24 using 4-butyloxy—3—fluorophenyl boronic acid in place of boronic acid 63. MS (ESI(-))
m/e 302.97 (M—-H)".
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HO 103 Exanple 63. [0090] Conpound 104 was

synt hesi zed according to the procedure described in
WE@RP63800 24 usi ng 3-(pyrrolidine-I-carbonyl) pPernyk2007/021626

boronic acid in place of boronic acid 63. M5 (ESI(-))

€,510.16 (MH-. \ o B-OH ON HO 104 Exanple 64.
Exam[pnéﬁ)ﬁ] Conpound 105 was synt hesi zed according to the

[0070§r 0 CE§HHpSurd BIGHAsG Hthie 6 z&kRIBdEh g t84hdIFroB&ture described in Example
- N—isoHropyIan1nocarbon | ) phenyl boronic acid in

24 usipggdeémi wephanyl beroicagid ivplace BEbgronic agid63R d8S (BSI(-)) m/e
~~ Page 194 of 255 WD 2008/ 063300
266 98 M5 0057 021026 5 OH O RHHO. Lokl 105 Exanpl e
65. [0092] Conpoundrl 3 t hesi zed according to
the procedure descril
3- (butyl am nocar bo
Ve (

@ 24 using
yINboropPH acid in place of
boronic acid 63.

B-OH HN O HO 1 106 anpl e 66.

Example 43. ,

[0071] Compound 84 was synthesized according to the procedure described in Example
24 using 3,4—difluorophenyl boronic acid in place of boronic acid 63. MS (ESI(;)) m/e v‘
249.03 (M—-H)".

Example 44.

[0072] Compound 85 was synthesized according to the procedure described in Example
24 using 3,5—difluorophenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e
249.01 (M-H)".

Example 45.

[0073] Compound 86 was synthesized according to the procedure described in Example
24 using 3,4—dichlorophenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e
281.32 (M-H)".
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[ 0093] Conpound 107 was synt hesi zed according to the
procedure described in Exanple 24 using
W@2@oBEBNz Y| am nocar bonyl ) phenyl boroni c aci d Per/pbro®021626
of boronic acid 63. M5 (ESI(-)) me 346.11 (MH-. o
B-OH HN O HO 107 Exanple 67. [0094] Conpound 108 was
synt hesi zed according to the procedure described in
Exanpl e 24 using 3-(t-RBoceanmkno) phenyl boronic acid
in place of boronic ac 63. (ESI(-)) me 327.94
(MH)-. go,a B SOH cNABp B-dtage 195 of 255 WO
2008/ 063300 PCT/ US2007/ 021626 HExanpl e 68. [00951
Synt hesi s of 4-(3-am nophenoxy) phenyl boronic acid
(109) 0\ 4N HCO O BL oH8&i1 Y Y THE (rj!LOH NHBoc
OH NH2 OH 108 109 [00961 Boronic acid 108 (30 ng) was
di ssolved in dry THE (2 nL) under nitrogen. HO (4N
Examgledane solution, 1 nL) was added. After 2 h, the

10074 o1 BT s Wb pedcsRgord ?ﬁéggﬁrgyédﬁ% T —
24 usﬁlgﬁgu—gi%fl %ﬁﬁf&l bQ)Ir c Q{ld if Plal OOf Eo}gfﬁc 26} 1;1 6§e5| i E?‘f(e )y 7

di sso In I’TEt anol to give

281.3p(MeHt 1009,
Cl O\©\
; ’B—OH
Cl

H
87

Example 47.

[0075] Compound 88 was synthesized according to the procedure described in Example
24 using 3—fluoro—4-methoxyphenyl boronic acid in place of boronic acid 63. MS (ESI(-))
m/e 261.03 (M-H)".

Example 48.
[0002] Compound 89 was synthesized according to the procedure described in
Example 24 using 4—chloro—-3—(trifluoromethyl)phenyl boronic acid in place of boronic
acid 63. MS (ESI(-)) m/e 314.83 (M—H)".

RO
ch/ B-OH

CF, HO

89
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M5 (ESI(-)) me 228.09 (MH)-. Exanple 69. [00971
Conpound 110 was synt hesi zed according to the
w@e@smeeiine described in Exanple 24 using PCT/US2007/021626
4- (t - Boc- anmi'no) phenyl boronic acid in place of boronic
Exam%? 63. M5 (ESI(-)) me 327.92 (MH-. o BocHN I
‘3 ' OH OH 110 Exanple 70. [00981 Conpound 111 was

[00765 Y Nt wBpcird %00eRIs¢hihgsikad dcberdiRipe ekl iprcslReCddseabed it Example
Example 68 using 110 in place of 108. M5 (ESI(-)) me

24 usipg g—@gorpwnﬂuog)mmpd)phqny]{ b@omkiacidrn plage oEkempicacid63. MS

il 9 112 was synt hesized according to the
(ESI( B?g]gee%hmscﬁ bed in Exanple 24 using

3, 4- dlnethoxyphenyl or--|@ .@ id |n pl ace of boronic
acid 63. M5 (ESI( /*/. 07 (MtH20-H)-. Page 196

of 255 WD 2008/ 063306CP /U820#921626 0 B-0 6X-\-
112 Exanple 72. [00100] %npou 113 was synt hesi zed
according to the procedure ggescribed in Exanple 24
using 112 in place of conmpound 65. M5 (ESI(-)) me
273.09 (MH-. MOl B O

Example 50.
[0077] Compound 91 was synthesized according to the procedure described in Example

24 using 4—chloro-3—methylphenyl boronic acid in place of boronic acid 63. MS (ESI(-))

m/e 261.41 (M-H)".
L
CI/Q/ B—OH
HO

91

Example 51.

[0078] Compound 92 was synthesized according to the procedure described in Example
24 using 4-fluoro—3—methylphenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e
245.45 (M-H)".

Example 52.
[0079] Compound 93 was synthesized according to the procedure described in Example

24 using 3—chloro—4-methoxyphenyl boronic acid in place of boronic acid 63. MS (ESI(-))

m/e 277.45 (M-H)".
O. :
MeQO ; B—OH

cl HO

93
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Ove OH 113 Exanple 73. [00101] Conpound 114 was
synt hesi zed according to the procedure described in
WE2@8P63300 24, using 3-fl uorophenyl boroni c aciPBPCT/IS2007/021626
pl ace of boronic acid 63, and 2, 6-di net hyl -
5, 5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) phenol in
E"a“‘é??"a of phenol 64. M5 (ESI(-)) me 259.02 (M-H)-. |

[0080] / @lrﬁ?bunﬁ 9ahvasksdAthEd2diPdRorlithg %Qﬁéﬂ%keég@ér@&@ﬂgedll%%xample

mas S hesi zed accordlng to the procedure describ
24 using 4Fst wm—é—ﬂmmphmyhgm@mfdamlrmmmnplf boonwrdcad 6% iMS (ESI( )) m/e
275.0 kﬁc of boronic acid 63, and 2-net hoxy- 4-

? 4, % 5-tetranet hyl - 1 3, 2- di oxabor ol an- 2-yl ) phenol in

pl ace of phenol 64. me 260.99 (M-H)-
Ove qovs BOH F OH 1 Pag 197 of 255 WO
2008/ 063300 PCT/ US2069/ 01626 .. arpl e 75. [00103]

Synt hesi s of 3-fluoro-4-F
(3-fl uorophenoxy) phenyl borayy c acid (116). HOB O
c:i:::: HOIlI HB EEt3NO 117 118 119 ~ | i F I i B.OH

Example 54.
[0081] Compound 95 was synthesized according to the procedure described in Example
24 using 3-isopropylpheny! boronic acid in place of boronic acid 63. MS (ESI(-)) m/e 255.07

(M-H)".
g OB o

Example S5.
[0082] Compound 96 was synthesized according to the procedure described in Example

24 using 3-isopropoxyphenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e

271.77 (M-H)".
L
Q/ B-OH

96

Example 56.
[0083] Compound 97 was synthesized according to the procedure described in Example

24 using 3-trifluoromethoxyphenyl boronic acid in place of boronic acid 63. MS (ESI(-))

m/e 297.05 (M-H)".
L
Q 'B—OH
o\CF3. HO

97
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[00104] Conpound (119): To a flask containing
2-fluoro-4-brono phenol 117 (2 g, 10 mmol, 1 eq),
whorsledseo 118 (2 g, 1 eq), SPHOS (100 ng, 0. 03remys20ameR1626
Et3N (1 g, 1 equiv.) in toluene (10 nL) was added
Exam e2§.;3|ba)3 (0.1 g, 0.015 eq). The flask was purged with
and then heated at 80 C for 5 h. The reaction was
[0084'H_
I a

f@&ﬂ%odﬂdt% waRlshamedizeddtdordirdgt 16 tRIprobEdurdflescBdd m&Example
sh romat ography on silica gel (‘hexane, 10%
24 usihg B+-ipwtexiypheny] beoomicadihin place ¢fchoneray agjd $3. MSJESHe)) m/e 285.11
aw_ngoduct 119 (1.9 g). [00105] Conpound (116): Conpound

16 was synthesized according to the procedure

descri bed in Exanple 24 g 3-fluorophenyl boronic

acid in place of boro 63, and phenol 119 in

pl ace of phenol 64. MSY(ESI L‘ M e 249. 04 (M-H) -

Exanpl e 76. [00106] Syfthesi s of

2-fluoro--4-(3-fluorophenoxy) phenyl boronic acid (120).

HO HO HB O Pd2(dba) 3, Sph Et3N | |13 ~Br O Tol uene,

80 CFFO 121 118 122 Ol I / | 1 F F OH 120

[00107] Compound (122): Phenol 122 was synt hesi zed
Examptec§8.di ng to the pr ocedure described in Exanpl e 75

3-fl 4- Br h |, 122 I h
[00851;8I n@or{lwa%?o ﬁ%z 1aggor di ! p o gﬁgrebe% in Example
|

24 sl TP o 3N f*ﬁ* fﬁ%ﬁ%{’éﬁ%ﬁl;a?@@%omﬁ?gq%?. BTy me
3029@UdeDon|c acid 63 and phenol 122 in place of phenol

64. M5 (ESI(-)) mle 249.01 (M-H)-. Page 198 of 255 WD

2008/ 063300 PCT/ US2097. 82@\

0

~ B-OH

O HO

99

Example 59.

[0086] Compound 100 was synthesized according to the procedure described in Example
24 using 4-methoxy-3,5—dimethylphenyl boronic acid in place of boronic acid 63. MS
(ESI(-)) m/e 271.08 (M-H)".

Example 60.
[0087] Compound 101 was synthesized according to the procedure described in Example

24 using 3-isopropoxycarbonylphenyl boronic acid in place of boronic acid 63. MS (ESI(-))

m/e 299.11 (M=H)".
i O
: ~B-OH
o /g HO

101
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Exanpl e 77. [00109] Conpound 123 was synt hesi zed
according to the procedure described in Exanple 24,

wa@igionge33ed ri f | uor onet hoxyphenyl boroni c acid i PCPUS2Ne7/021626
of boronic acid 63, and phenol 122 in place of pheno

EX'%E% (ESI(-)) me 315.35 (M-H)-. Ol ~~F v B-OH
a HO 123 Exanple 78. [00110] Cbnpound 124 was

[oosspyntct@ﬁpmd IMWs@yﬁlﬁeilibdtd&SOfﬁ[@QSW Froéemied ddeHbddin Example
usi ng (4-chl oro- 3-net hy Ighenél) bor oni c

| e
24 using BN N-girads lnipenbAtenH BBoaAda pnBlot of teonic acid 63.
f VB (ESI rﬂe27912(MH).O
MS(ESI@%?H]&@%{E{@%@Z‘. Exa$rp| e(729? [00111] Conpound 125

was synt hesi zed accor dj he procedure descri bed
in Exanpl e 24, using -dT[;Bg;ophenyl bor oni ¢ aci d
phenol 122 in place

in place of boronic ? {d 63
of phenol 64. Ms (ESI(- Wj ne 266.48 (M-H-. ~01I ~
F F B-OH F HO 125 Exanple 80. [00112] Cbnpound
126 was synt hesi zed accordil@® to the procedure
described in Exanple 23, using
(3-chl or o- 4- et hyl phenyl) boronic acid in place of
ic acid 63, and phenol 122 in place of pheno
Exam@w V5 (ESI(-)) me 279.03(M-H-. OF v B-CH
[0089] Compound 103 was synthesized according to the procedure described in Example

24 using 4N ,N—diméthylaminocarbonyl)phenyl boronic acid in place of boronic acid 63.

MS (ESI(-)) m/e 284.32 (M-H)".
/
—N < >/O
\©\B—OH

0
HO

103

Example 63.

[0090] Compound 104 was synthesized according to the procedure described in Example
24 using 3—(pyrrolidine—1—carbonyl)phenyl boronic acid in place of boronic acid 63. MS
(ESI(-)) m/e 310.16 (M—-H)".

Example 64.
[0091] Compound 105 was synthesized according to the procedure described in Example

24 using 3—(N-isopropylaminocarbonyl)phenyl boronic acid in place of boronic acid 63. MS
(ESI(-)) m/e 298.06 (M-H)".
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Cl HO 126 Page 199 of 255 WO 2008/ 063300
PCT/ US2007/ 021626 Exanple 81. [00113] Synthesis of
wa@2¢8/0emdhy| benzyl oxy) phenyl boroni c aci d (127)PCT/0S2007/)21626
Br | B,O CsF | BOHOB %I O 128 63 129 0 Nal &4,
(NHF4)OAc | ~ 1 B-O~ B=K acetone/HzZO | .HO 129 127
[00114] Conpound (129) 9 vvas charged wi th phenol
63 (100 ng, 1 eq), CskF/on CelAtge,(180 ng, 60% by
wei ght, 1.5 eq), acefonytrile (& nL). To this tube
- 3-nmet hyl benzyl brom de( 128 (168 ng, 2 eq) was added.
The reaction was stirred at rt for 20 h. TLC showed
desired product. The reactil®®h nmixture was filtered,
concentrated. The residue was purified by flash
chromat ogr aphy (5% Et OAc i n hexanes then 10% Et OAc) to
Exampld ¢5.d 80 ng of desired product 129. [00115] Conpound
127E: Conpound 127 was synt hesi zed according to the
[0092hr o @ind 86 yras ispathesizedegeqrdimgaa theyo¢adgre desyribedan Example

24 usifd - Rkl e ARG S S0tonts B O BLelERe et B S MS (ESIC

) m/eBiamal(®-B1 using 4-chl orobenzyl bromde in place of
3- et hyl benzyl bromi de 128. Ms (ESI(-)) nfe 261.07

(MH-. 0 B-OH H6 g"@
B-OH
HO

HN™ ~O

s

106

Example 66.
[0093] Compound 107 was synthesized according to the procedure described in Example

24 using 3+(N-benzylaminocarbonyl)pheny! boronic acid in place of boronic acid 63. MS

(ESI()) m/e 346.11 (M—H)".
(0]
0.,
HN™ ~0 HO

107

Example 67.

[0094] Compound 108 was synthesized according to the procedure described in Example
24 using 3—(t-Boc—amino)pheny! boronic acid in place of boronic acid 63. MS (ESI(-)) m/e
327.94 (M—H)".

108
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Cl 130 Exanmple 83. [00117] Conpound 131 was
synt hesi zed according to the procedure described in
WEx@RP063300 81 usi ng 2-fl uoro-3-nmet hyl benzyl br oreTES1007/021626
pl ace of 3-nethyl benzyl brom de 128. M5 (ESI(-)) me
ExamZ?legﬁ 4 (MH)-. Page 200 of 255 WD 2008/ 063300
B JS2007/ 021626 ~6-a F B-OH HO 131 Exanpl e 84.

[0095] 00 ISykhésivarar(Blalmid o pénoxyjphefpibéfshiaaciar(¥o9)g to the

procedure described in Exanple 81 using

4-f1 uoro- 3- nzyl bx,@m de of
3- met hyl ben b deH m g8 259.05
(MH-. o B- HQH 13 Exarrpkg 119]
Conpound 133 vva;s synt hesi zed accorazlm;g to t he
procedure described in Exanple 81 using

2-chl oro-5-f1luoro-3-nethyl benzyl bromde in place of
[0096? M"%A}?ﬂhig i‘%@'@ﬁ@_{%ﬁ_@ﬁ@%i §§§@¥§6§%ﬁ(§§ggﬁ & HLfukf nfifogen. HCl
(4N dioxane solution, 1 mL) was added. After 2 h, the reaction mixture was concentrated
and the resulted solid was washed with EtOAc, the slurry was filtered through a short plug of
cotton. The solid residue was redissolved in methanol to give 22 mg of desired product 109.
MS (ESI(-)) m/e 228.09 (M-H)".

Example 69.
[0097] Compound 110 was synthesized according to the procedure described in Example
24 using 4~t-Boc—amino)phenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e

327.92 (M-H)".
BocHN B/OH

OH
110

Example 70.
[0098] Compound 111 was synthesized according to the procedure described in Example
68 using 110 in place of 108. MS (ESI(-)) m/e 228.03 (M-H)".

oL
HoN [?,OH
OH
111

Example 71.

[0099] Compound 112 was synthesized according to the procedure described in Example
24 using 3,4—dimethoxyphenyl boronic acid in place of boronic acid 63. MS (ESI(-)) m/e
373.07 M+H,0-H)".
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[00120] Conpound 134 was synt hesized according to the
procedure described in Exanple 81 using

wa2doBaea3os 3- met hyl benzyl bromide in place of PCT/US2007/021626
3- net hyl benzyl brom de 128, and phenol 119 in pl ace

of phenol 64. M5 (ESI (- e 277.06 (MH-. F
016,B-OH HO F 134 Phg§ 27@@ 255 WO 2008/ 063300
1 e

PCT/ US2007/ 021626 Baanyy . "p@0121] Conpound 135
was synt hesi zed accordiRg to tg§§§Tbcedure descri bed
in Exanple 81 using 4-fluoro- t hyl benzyl brom de
in place of 3-nethyl benzyl li)%om' de 128, and phenol
122 in place of phenol 64. (ESI(-)) me 277.13
(MH-. OF 1 / BBOH HO F 135 Exanple 88. [00122]

quggund 136 was synt hesi zed according to the
ExampleoBedur e descri bed in Exarrpl e 80 using

[0010@];l i %oggpp%gxill enze Feilaedrﬁc%org@gio rret n becpeé}/rfl?edgn Epample
24 usii1 186 1@%&&%d 698 IESIOROL DG, 662

syntheS|zed according to the pfocedure described in

Exanpl e \@\
MeO' B’OH

Example 73.

[00101] Compound 114 was synthesized according to the procedure described in Example
24, using 3—fluorophenyl boronic acid in place of boronic acid 63, and 2,6—dimethyl-4—
(4,4,5,5—tetramethyl-1,3,2—-dioxaborolan—2-yl)phenol in place of phenol 64. MS (ESI(-))

m/e 259.02 (M —H)".
o
©/ 5 -OH
F OH

Example 74.

[00102] Compound 115 was synthesized according to the procedure described in Example
24, using 3—fluorophenyl boronic acid in place of boronic acid 63, and 2-methoxy—4—
(4,4,5,5—tetramethyl-1,3,2—dioxaborolan—2—yl)phenol in place of phenol 64. MS (ESI(-))
m/e 260.99 M -H)".
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80 usi ng bronocycl ohexane in place of 3-nethyl benzyl
brom de 128. M5 (ESI(-)) mle 219.07 (MH)-. 0-O
wo aB8@h330HO 137 Exanpl e 90. [00124] Synt hesi sP@f/US2007/021626
4- ( 2- met hoxy- 2- oxo- 1- phenyl et hoxy) phenyl boroni ¢ aci d
E “%ésga' Ok COOCSFOI B_ O\ OGw I \ BBOO/ zt,
xa . ~- Br HO--()" 139 63 140 Page 202 of 255 WD

[0010%%0883%8&%%&#&?&0(5—%%6 en%g%'l%rdhidl ézlcoihl?%féhﬁ;

H4) QAc 0/ O B-0 acet one/
[ @0125] Conpodnd (140>¢w&pnﬁeundm%ggg\ ynt hesi zed
acc o@| ng HBO [t heFhr ocedure—descr th\Exanpl e 81
usfng” m# hyP—8l pha- br oFfSpRERG | acet ate {n place of
3- nmewhyl benyl brom de 128 [00126]n€bnpound (138):
Conmpound 138 was synthe3|zed according to the

procedure described i e 23. M5 (ESI(-)) me
285. 46M H) -. Exanpl e g}°HSynt hesi s of

4-(2- (dlnethylan1no) ;oxo 1- phﬁnylethoxy)phenylboron
c acid (141).

[00104] Compound (119): To a flask containing 2—fluoro—4-bromo phenol 1172 g, 10
mmol, 1 eq) borolane 118 (2 g, 1 eq), SPHOS (100 mg, 0.03 eq), and Et;N (1 g, 1 equiv.) in
toluene (10 mL) was added Pdy(dba); (0.1 g, 0.015 eq) The flask was purged with Ar and
then heated at 80 °C for 5 h. The reaction was quenched with methanol, and filtered through
Celite. Flash chromatography on silica gel (hexane, 10% followed with 30% EtOAc in
hexane) gave desired product 119 (1.9 g).

[00105] Compound (116): Compound 116 was synthesized according to the procedure
described in Example 24, using 3—fluorophenyl boronic acid in place of boronic acid 63, and
phenol 119 in place of phenol 64. MS (ESI(-)) m/e 249.04 (M -H)".

Example 76.
[00106] Synthesis of 2—fluoro—4—(3-fluorophenoxy)phenylboronic acid (120).

HO o Pdy(dba)s, Sphos 11O o
HE EtsN > i
Br o Toluene, 80 C B\O
F F
121 118
o}
o
F F OH

122

[00107] Compound (122): Phenol 122 was synthesized according to the procedure
described in Example 75 using 3—fluoro—4-Bromo phenol 122 in place of phenol 117.
[00108] Compound (120): Compound 120 was synthesized according to the procedure
described in Example 24, using 3—fluorophenyl boronic acid in place of boronic acid 63, and
phenol 122 in place of phenol 64. MS (ESI(-)) m/e 249.01 (M -H)".
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00 MOOHOO LIHBO,0 O~~1 O //\\ 138 142 O
O HOO NH HATU EtSN N O go DCMg.0 O I O 142 143 O
woOR@sMeBH OH 141 [00128] Compound (142): Conpouns2003&1626
(300 ng, 1 eq) was dissolved in THF/ MeOH (3:2; 2 nlL).
A solution of LiCOH nonohydrate (171 ng, 5 eq) in water
(2 m.) was added. The reaction m xture was stirred at
Examlble‘f'm 2 h. The m xture was diluted with Et OAc (150
n), washed with dilute HCl, brine, dried with
[0010ﬂla2 Seympainddaa twastspetheszegi aaeorgm tn@heoﬁroeqdud@desyﬂWuntExample

24, usgl —tlﬁﬂtoz)]f% gkth%%ﬁglqao (}rﬁ'? lw/P ?ﬁsﬁf lI)OI‘?]glgar 96% %n(feébenol 122
in pla¢dofPherdl angsl{E«sI@q)mean@gt “1 ng, 3 eq). The

m xture was added wth . The reaction
m xture was stirred at ‘?@g h TLC anal ysi s showed
desi red Page 203 of 25@:3 £3300
PCT/ US2007/ 021626 pr odgct . Th,qb r eact ion m xture was
diluted with DCM wash&d with diluted HC, then sodium
bi carbonate, followed with i ne. The resulting
organic m xture was dried and concentrated. Flash
chromat ogr aphy (hexanes, 10% 25% Et OAc i n Hexanes)
gave 45 ng of desired
Example 78.
[00110] Compound 124 was synthesized according to the procedure described in Example
24, using (4—hloro—-3—methylphenyl) boronic acid in place of boronic acid 63, and phenol

122 in place of phenol 64. MS (ESI(-)) m/e 279.12 (M -H)".

sRsd
Cl B-OH
HO

Example 79.

[00111] Compound 125 was synthesized according to the procedure described in Example
24, using 3,4—difluorophenyl boronic acid in place of boronic acid 63, and phenol 122 in
place of phenol 64. MS (ESI(-)) m/e 266.48 (M —H)".

L
F/Q/ B-OH
F HO

Example 80.
[00112] Compound 126 was synthesized according to the procedure described in Example
23, using (3—hloro—<4—methylphenyl) boronic acid in place of boronic acid 63, and phenol
122 in place of phenol 64. MS (ESI(-)) m/e 279.03(M -H)".
O\(:[F
/©/ B-OH
Cl HO

126
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product 143. [00130] Conpound (142): Conmpound 142 was
synt hesi zed from 143 according to the procedure
walemsodsedd i n Exanpl e 23, path B. M5 (ESI(-)) PEBUS2007/021626
297.69 (MH)-. Exanple 92. [00131] Conpound 144 was
Exama)d] esi zed according to the procedure described in
xam@i"a le 91 using butylam ne in place of

o] T, oAt 7 0,

synt hesi zed according to th procedureodescrlbed |n

Exanple 91 benzyl a | n pI ac m
di met hyl arrin 800 H OH
H OH 145 Exa Ie 94@ 33] Conp 146

synt hesi zed aggording tQ the procedurg,descri\bed in
Exanpl e 91 using plperldlne in place Bt

dirrethylam (ESI()) nme 338.37. M) -. O NO ~
| / B.OH Page R8d. ©fi)0R55 l@ 063300
PCT/ uszoo : 1626 )%npg@w%zo /\6 B-on
127

[00114] Compound "'(129): A tube was charged with phenol 63 (100 mg, 1 eq), CsF on
Celite (180 mg, 60% by weight, 1.5 eq), acetonitrile (6 mL). ‘To this tube 3—methylbenzyl
brorﬁide 128 .(168 mg, 2 eq) was added. The reaction was stirred at rt for 20 h. TLC showed
desired product. The reaction mixture was filtered, concentrated. The residue was purified
by flash chromatography (5% EtOAc in hexanes then 10% EtOAc) to afford 80 mg of desired
product 129.

[00115] Compound (127): Compound 127 was synthesized according to the procedure

described in Example 24. MS (ESI(-)) m/e 241.03(M -H)".

Example 82.
[00116] Compound 130 was synthesized according to the procedure described in Example
81 using 4—chlorobenzyl bromide in place of 3—methylbenzyl bromide 128. MS (ESI(-)) m/e

261.07 (M-H)".
L
B—OH

HO
Cl
130

Example 83.

[00117] Compound 131 was synthesized according to the procedure described in Example
81 using 2—fluoro—3-methylbenzyl bromide in place of 3-methylbenzyl bromide 128. MS
(ESI(-)) m/e 259.04 (M—H)".
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[00134] Conpound 147 was synt hesized according to the
procedure described in Exanple 91 using
wOR08a6I3RE hyl et hyl enedi amine in place of di metPgl/a8i008021626
M5 (ESI(-)) me 341.13 (MH-. o "-NOHB OH O
147 Exanple 96. [00135] Conpound 148 was synt hesi zed
according to the procedure described in Exanple 91
usi ng N -benzyl- N, N-di nrepb et hyl enedi am ne in pl ace
of di nmethylam ne. M5 GES|(- me 431.12 (MH-. oo
ti NI | / BOH OH 148 anpl & 97. [00136] Conpound
149 was synt hesi zed ac dingH?o the procedure
described in Exanple 1 usi
3-nmet hyl - 1, 4-di - bronobenzené in place of 2 and
3-fl uorophenyl boronic acid in place of 3. M5 (ESI(-))
me 229.14 (MH. OH i B -OH 149 Exanple 98. [00137]
Examplg8bund 150 was synt hesi zed according to the

R L ————
81 usifa 4efluddb-»metydbenzyl bromide in place of 3-methylbenzyl bromide 128. MS
(ESI(-)) m/e 259.05 (M-H)".

132

Example 85.

[00119] Compound 133 was synthesized according to the procedure described in Example
81 using 2—chloro—5—fluoro-3-methylbenzyl bromide in place of 3-methylbenzyl bromide
128. MS (ESI(-)) m/e 293.91 (M-H) .

(0]
o L L
E IB‘OH
HO

133

Example 86.

[00120] Compound 134 was synthesized according to the procedure described in Example
81 using 4—fluoro-3-methylbenzyl bromide in place of 3—methylbenzyl bromide 128, and
phenol 119 in place of phenol 64. MS (ESI(-)) m/e 277.06 (M-H)".

°©
B—OH

/
HO

134
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WD 2008/ 063300 PCT/ US2007/021626 OH i B. OH 150

Exanpl e 99. [00138] Conpound 151 was synt hesi zed
W@ewsnei3ng to the procedure described i n ExanpP@r/ud2007/021626

usi ng 3-bi phenyl boronic acid in place of 3. M

éE -)) me 292.04 (MH. FOH i \ 1 \ ( B OH151
Exa l e 100. [00139] Conpound 152 was synt hesi zed

[00121‘]30%&11151(511&(13‘5%5@ %@Q%deacg&ﬁ tg% rﬁc s@rlbéh in Example
H

usi ng 3- Fl uoro-2' chl oro-4'-brono hen In place o
81 using QrES}—(mgtblylhtrath@nﬁde (nl\pladd)of 39ﬂethyll@lnzy1 HBodkde ]]ZBZand

phenol {25 T flade Tphened 64, WSO 552'3@?737&3?5\4 Hxaml o 1

using 1- napht hyl bor oni ¢ a0 pl ace of 3. M5
. \ ~ I B~-OH 153 Page
PCT/ 07/ 021626 Exanpl e

(ESI(-)) me 265.04 (M

206 of 255 WD 2008/ 06330

102. [00141] Conpound -A5% was"ynt hesi zed according to
t he procedure described #n Exanple

135

Example 88.
[00122] Compound 136 was synthesized according to the procedure described in Example
80 using (1-bromoethyl)benzene in place of 3—-methylbenzyl bromide 128. MS (ESI(-)) m/e

241.09 (M—-H) .
L
5 B—-OH
HO

Example 89.

[00123] Compound 137 was synthesized according to the procedure described in Example
80 using bromocyclohexane in place of 3—methylbenzyl bromide 128. MS (ESI(-)) m/e
219.07 (M-H)".

Example 90.
[00124]  Synthesis of 4—(2—methoxy—2—oxo—1-phenylethoxy)phenylboronic acid (138).

OMe
(o)
i S-S QO
B\O — _0
o SO :
Br HO %
139 63 140
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1 using 3-pyridyl boronic acid in place of 3. M5
(ESI(-)) me 216.17 (MH. F OH JOH N 154 Exanple
wao®s/opB30lL42] Conpound 155 was synt hesi zed accPeTUSZP07/021626

to.the procedure described in Exanple 1 using

3-f 1l uoro- 45;;1Lphenyl boronic acid in glace of 3. M

(ESI(-)) e 309, 10 (MH. FOH BJOd 155 Exanple

104. [00143] und 15¥1 990 he |zaccordi ng to

the proced @- cBir@ed icaonkanpl e usS¥he-oH

3- N, N-di nethyam no@%ﬁyl bor oni ¢ aci n plHece of 3. M5

(ESI(-)) mMe 258.08\(M H. FOH i BjpOd 156

Exanpl e 105. {00144] Conpound 157 was qi}/nt hesi zed
[0012§kc&rp@nngumb( 40: boowe éMe&smym@@sm Escanding to the procedure

i1 ST LT Bt P e o -

methy2602y10ea? 18T/ US2007/ 021626 F OH i b" OH F

[00126] Compound (138): Compound 138 was synthesized according to the procedure |
described in Example 23. MS (ESI(-)) m/e 285.46M—H)". |

Example 91. _ - o
[00127] Synthesis of 4—(2—(d1methylammo)—2—0xo—1—phenylethoxy)phenylboromc

acid (141).
Q o
MeO” Y O\©\ Lon HO O\@\
50 — 50
138 142

0
\©\ NH HaTy 2N N O\©\
DCM | $/7OZ<
o
143

[00128] Compound (142): Compound 138 (300 mg, 1 eq) was dissolved in THF/MeOH
(3:2; 2mL). A solution of LiOH monohydrate (171 mg, 5 eq) in water (2 mL) was added.
The reaction mixture was stirred at rt for 2 h. The mixture was diluted with EtOAc (150 mL),
washed with dilute HCI, brine, dried with Na,SOs, concentrated to give 300 mg of crude
product 142.
[00129] Compound (143): A flask is charged with acid 142 (60 mg, 1 eq), dimethylamine
(9 mg, 1.2 eq), HATU (77 mg, 1.2 eq), and Et;N (51 mg, 3 eq). The mixture was added with
DCM (3 mL). The reaction mixture was stirred at rt for 4 h. TLC analysis showed desired
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157 Exanple 106. [001451 Conpound 158 was synt hesi zed
according to the procedure described in Exanple 1

W@ g008g63300t- Di - f | uor ophenyl boronic acid i n pl aceCDUSBIN7/021626
M5 (ESI(-)) mle 251.11 (MH. FOH b" OH :c> 158

le 107. .[001461,. 9 t hesi .
produlg 338 sfachof it e Hre R BHA D i B ARKATC, then sodium
bicarbdfiat8 FoBowed iR bFnBEThY taaiiay ordah tB@ure Wakldae§ afd caiRentrated.

(ESI(-)) me 293.12 HO BOH S F 159

V5 M H) .
Flash glxamgtographs .(hqmmm%saé%rﬁt@AAdn dexamsheavedprmp eEiesirgd
d i 4hhe manner described in Exanple 19 by substituting
pro u?\tl-rlp enyl benzyl am ne for amne 50 to result in

O 0| @drh 16§ iy ifthesi i h
vt AL g 018 SRR i

procednT fessribedi 2%pathi B. BIS GSI(H) m60297R60(Mt18) 109.
E &?8“89%8] Boronic Acid 161 was synthesized in the manner
xam i bed in Exanple 19 by substituting

[00131Y MRCdnipRRA WY WHs RPnth&ize@dH O dRE té helRS¢Hdlre dbscribed in Example
isolation of 161 as a white solid. M5 (ESI(-)) nfe
91 usipg Butylanfing i) place of dimethylamine. MS (ESI(-)) m/e 326.52 (M-H)".

o}
NN 0\©\
H
lIB,OH
OH
144

Example 93.
[00132] Compound 145 was synthesized according to the procedure described in Example
91 using benzylamine in place of dimethylamine. MS (ESI(-)) m/e 360.41 (M-H)".

o
O ICL
IIB,OH |
OH
145

Example 94.
[00133] Compound 146 was synthesized according to the procedure described in Example
91 using piperidine in place of dimethylamine. MS (ESI(-)) m/e 338.37 (M-H)".

(o]
L
B’OH
OH
146
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OH OH O\ N 161 Exanple 110. [00149] Boronic Acid
162 was synthesized in the nmanner described in Exanple
wa2o08pe33substi tuti ng (S)-al pha-net hyl benzyl am PeT/{82007/021626
amne 50 to result in isolation of 162 as a white
M5 (ESI(-)) mle 268.06 (MH. OH | B.OH O HN
ExamfgezééjExarrpl e 111. [00150] Boronic Acid 163 was

[00138) nt(tlﬁﬁ}bdiﬁd 1l4|7| ﬁé@@ HBERA a@@&@i’rﬂgb@ thel ﬂ}o@@ﬂfme@cﬂ&dw Example
tha met hyl benzyl ami ne for am ne 50

substitutin
91 usmg»NTésd;methygﬁth}slome&lnarmne of plaglofadimathylamine M& (ESI(-)Bn/e 341.13
M_ESI (<)) nme 268.10 (MH. Page 209 of 255 WO
(M-Hy 508/ 063300 PCT/ US2007/ 021626 OH i B -OH O\ H

N,,,, 163 Exanple 112. [Q01511 Boronic Acid 164 was
synt hesi zed in the de
substituting piperidine

ped i n Exanpl e 19 by
ami pe 5 to result in

i solation of 164 as a whit

232.09 (MH).

olldB MS (ESI(-)) me

Example 96. } ‘
[00135] Compound 148 was synthesiied according to the procedure described in Example
91 using N'-benzyl- N,N—dimethylethylenediamine in place of dimethylamine. MS (ESI(-))

m/e 431.12 (M—H)".
G\
1A o
',"/\/ \©\B,OH
OH

[00136] Compound 149 was synthesized according to the procedure described in Example

Example 97.

1 using 3—methyl-1,4—di-bromobenzene in place of 2 and 3—fluorophenylboronic acid in
place of 3. MS (ESI(-)) m/e 229.14 (M-H).

S

149

T

Example 98.
[00137] Compound 150 was synthesized according to the procedure described in Example
1 using 4-bromo—2-methylbiphenyl MS (ESI(-)) m/e 211.03 (M—H).
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OH i "-OH O 164 Exanple 113. Synthesis of Conpound
165. HOBOHONO F O B-O F O=~" N MN1400 OH HO
waele@saess00 F F 9 165 1001521 Conpound 9 (50ngPCUUS®O7/)21626
and N-Methylim nodiacetic acid (37.8ng, 1.2eq.) were
di ssol ved in 4nL of 1,4-di oxaneygnd pl aced under
m cr owave |rrad|at|onfor 40 nutes at a tenperature
of 140 C. After the reacthignw \@q)ol ed down the
reaction was partitiaoned een 10nL of et hyl
acetate and 5m of wgte e organic | ayer was
separated, washed 5m_ of brine, dried over
magnesi um sul fate, filtered and evaporated to a white
Page 210 of 255 WD 2008/ 0638¢0 PCT/ US2007/ 021626
solid which was crystallized fromethyl acetate to
result in a 15ng of 165 being isolated as a white

MS (ESI(-)) me 345.11 (MH. Exanple 114.
E"“mﬁen? esi s of 4-(benzyl oxymnet hyl ) phenyl boronic acid

[0013'{]16&)0mp(ﬂmd 181 vias Ghth&sifdd acCorBing t&th bt diard deséMbedGh Example

1 using 3-biphenylboronic acid in place of 3. MS (ESI(-)) m/e 291.04 (M—H).
F  OH ’
]

Qo™

151

Example 100.
[00139] Compound 152 was synthesized according to the procedure described in Example

1 using 3-Fluoro—2’chloro—4’-bromobiphenyl in place of 4. MS (ESI(-)) m/e 249.01 (M-
H).

Example 101.
[00140] Compound 153 was synthesized according to the procedure described in Example
1 using 1-naphthylboronic acid in place of 3. MS (ESI(-)) m/e 265.04 (M-H).

153
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Br 45 166 167 168 [001531 Conpound (167): Boronate

ester 45 (200ngy, 1.0eqg.) and al cohol 166 (146nyg,
wQ@2@8m63omer e di ssolved in 2nL of DMF. To t he BOI/U$100T021626

a 60% oil dispersion of sodium hydride was added (

3 3.0Ceqg.) and the reaction stirred for 18 hours.
Examf’#g?orzeactl on was diluted with 50m. of ether, washed

[0014EPNSESHpduHE! ])54‘%45 Qy%&ﬁied(al‘@c@d)ng 8 Ehé‘ﬁ'oé&ﬁ%—aescﬁlﬁécﬁg Example
over sodiumsulfate, filtered and concentrated
1 using@spyiidylberenigaeidtin géaco nf 3i MSESED) wés Aip. 174(MethI
acet at e/ 96% hexanes to giveFloo of a beige solid.
[ 001541 Comnpound (168): Thebor te ester 167 was
cl eaved as described in Exgs =B\éﬁbto result in
i sol ation of boronic acid as eige solid. M5
(ESI(-)) me 241.07 (M xanpl e 115. [001551
Compound 169 was sy t hedi zed according to the
procedure descri bed '& anple 114 using
1- hydr oxynet hyl napht hedt ene in pl ace of al cohol 166. MS
(ESI(-)) me 291.13 (MH) 454HO ,CH 1i 169 Page 211
of 255 WD 2008/ 063300 PCT/ US2007/ 021626 Exanple 116.
[00156] Conpound 170 was synthesized according to the
Exa 5 dure described in Exanple 114 using
mpe, r oxynapht hatene in place of al cohol 166. M : .
[001412]55' (Coxﬂ%odﬁﬁqsg Was %?ntﬁéﬂli@d accdt@ing@ltheProccHft dds¥dpaalif Example
7] Conpound 171 was synt hesi zed according to
1 usmglieﬂpm@eéﬂhml@ndlé)@mmcbeqid implEseaoi. MSAESI(1pimvg 309.10 (M-H).
2- hydr oxynet hyl bi phenyl in plaﬁe ngzﬂ cohol 166. NS
(ESI(-)) me 317.17 (M H)-

155

Example 104.
[00143] Compound 156 was synthesized according to the procedure described in Example

1 using 3-N,N-dimethyaminophenylboronic acid in place of 3. MS (ESI(-)) m/e 258.08 (M— -
H).

Example 105.

[00144] Compound 157 was synthesized according to the procedure described in Example
1 using 3—Fluoro—4—methylphenylboronic acid in place of 3. MS (ESI(-)) m/e 247.08 (M—
H).
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HO B,OH O 171 Exanple 118. [00158] Synthesis of
4- (benzyl oxynet hyl ) - 2- f| uor ophenyl boronic acid (175).
w@®@s/o63p0 , OH F B F N-Br (BzO2 |:: ,0O :]Cr BeCHISIOBY/@1626

BOBO I | ++ FOB-OF CC4 F 171 172 Br 173 Br

Page 212 of 255 WO 2008/ 0633@0 PMZOO?/ 021626 HO

"OH\ OHO0,9g°0 F NaH 166 F Nal O NH4AOAc 0 O\

174 175 [00159] Conpound (/ : d_pnate 171 (1.00 g,

1. 0eq.) and carbon tetrachl e ( m.) are heated

toget her; the sol i d~even ¢ goes into solution and

some wat er cones out sides of the flask. The

m xture i s poured through a plug of cotton wool and

the filtrate treated wth S (1.16g, 1.0eq.) and

(BzO)2 (50 ny, cat. ant.) &Ad refluxed during 2h. The
Examp@l 10¢, €action mxture is filtered through a fluted

Ilter paper and the filtrate cooled in the freezer;
[00145] Compound 158 was synthesized according to the procedure described in Example

1 using 3,4-Di—fluorophenylboronic acid in place of 3. MS (ESI(-)) m/e 251.11 (M-H).
OH

b I
B<
OH
F

158

Example 107.
[00146] Compound 159 was synthesized according to the procedure described in Example

17 using 3—fluoro—4-methylbenzyl bromide in place of 39. MS (ESI(-)) m/e 293.12 (M-H).

HO._. OH
B

159
Example 108.
[00147] Boronic Acid 160 was synthesized in the manner described in Example 19 by
substituting N—phenylbenzylamine for amine 50 to result in isolation of 160 as a white solid.
MS (ESI(-)) m/e 330.12 (M-H).
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the ppt is filtered off, washed with a little bit of

hexane, and dried in vacuo. The solid is dissolved in
WQ@Q0084063300 et her to which pinacol (300ng, 3.0egrPQT/US2007/021626

added and the solution stirred for 30 mnutes. The

solution is dried over sodium syg|fate and evaporat ed

to yield boronate ester 173 asja waxy white solid

(500mg). [00160] Compound ( T @dronate ester 173

(200ng, 1.0eq.) and al coQo 6 (146ng, 2.0 eq.) were

di ssolved in 2nL of DNF o the solutlon a 60% oi

di spersi on of sodiu de was added 81lny,
3.0eg.) and the reac stlrred for 18 hours The
reacti on was dlluteo nL of ether, washed
consecutively with mater brine (10nL) dri ed

over sodiumsulfate, filtered and concentrated. The
residue was purified on sillf@a gel using 4% ethyl

Exam?&gfl te/ 96% hexanes to give 100 ng of a beige solid.
1] Conmpound (175): The boronate ester 174 was

[00148] ©BRENiBAGESET WRES nitiesZ¥@THthE mahder &s&ﬁ&ahh E'me le 19 by
i solation of boronic acid 175 as abesp&fe solid I\/g

substl(up_lgg Nomethyleerzglamige fowasdjne S0Rpaequltan ispdation®d 1612]as a white solid.

7 ynt hesi zed according to the

MS(E%?g@g%(fdzeégd@s d in Exanple 118 using

2 trlfluoronethylbenzyl al cohobH n pl ace of al cohol

166. M5 (ESI(-)) me 327.06 (MH)-. Page 213 of 255

WD 2008/ 063300 PCT/ US2007#02%6260HHO, B~-OH F O Q( F3

176 Exanple 120. [O0@63 pound 177 was synt hesi zed

according to the proceddre~described in Exanple 118

using 3-trifluoronethyl\penzyl al cohol in place of

al cohol 166. I\/S(ESI(/)If me 327.06 (MH-. HO, BHF

O

161
Example 110.
[00149]  Boronic Acid 162 was synthesized in the manner described in Example 19 by
substituting (S)—alpha—methylbenzylamine for amine 50 to result in isolation of 162 as a
white solid. MS (ESI(-)) m/e 268.06 (M—H).

162
Example 111.
[00150] Boronic Acid 163 was synthesized in the manner described in Example 19 by
substituting (R)-alpha—methylbenzylamine for amine 50 to result in isolation of 163 as a

white solid. MS (ESI(-)) m/e 268.10 (M-H).
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CF3 177 Exanple 121. [00164] Conpound 178 was
synt hesi zed according to the procedure described in
WEX@RP063300 118 using 4-trifluoronethyl benzyl al POUE20071021626
pl ace of al cohol 166. M5 (ESI(-)) me 327.06 (MH)-.
HO B .OH F O F3C 178 Page 21¢,of 255 WO 2008/ 063300
PCT/ US2007/ 021626 Exanpl e 1221 [ 00165] Conpound 179
was synt hesi zed accor di ngA ﬁeoqrocedure descri bed
in Exanple 118 using.3-c 0- 4- met hyl phenyl bor oni c
acid in place of boronaye *®1. M5 (ESI(-)) me 275.02
(MH-. HO B d Q179 Exanple 123. [00166]
Synt hesi s of 4-((phenyl atfno) net hyl) phenyl boroni ¢ aci d
(182). 4~ HO.O, B.OH.,O-B 4-11L NH BOO |

163
Example 112.
[00151]  Boronic Acid 164 was synthesized in the manner described in Example 19 by
substituting piperidine for amine 50 to result in isolation of 164 as a white solid. MS (ESI(-))
m/e 232.09 (M-H).

(‘)H

B\OH

C

164

Example 113. Synthesis of Compound 165.
|

HO\B,OH o¥\2/>=o

o770
F rl\l F
o:(\ />=O MW 140° O
OH HO - >
dioxane
9 " | F
165

[00152] Compound 9 (50mg, 1.0eq.) and N-Methyliminodiacetic acid (37.8mg, 1.2¢q.)
were dissolved in 4mL of 1,4—dioxane and placed under microwave irradiation for 40
minutes at a temperature of 140 C. After the reaction was cooled down the reaction was
partitioned between 10mL of ethyl acetate and Sml of water. The organic layer was separated,

washed with SmL of brine, dried over magnesium sulfate, filtered and evaporated to a white
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+ :03 Nal04 HN HN N O Ac Br | 180 45 181 182
[00167] Conpound (181): Amine 180 (86 ng, 1.1 eq) was
waele@sobized in DM (10 nmL), cesium carbonate (BORUSIYN7/021626
1.1 eq) was added, and then boronate ester 45 (250 ny,
f <l
solid \%1’(1)1%(1: g\% Lrgfsyeygﬁe gl%ﬁgetP?fi ggtgigel ta %%su\?/tﬁ{lﬁ 1 éé{gr)otfq%g %efﬁ@qsolated asa
white bslida MS (ESIOAY m/é 331 O(M-H).sol ated 169 ng (65% yi el d)
of 181 as a beige solid. [00168] Conmpound (182): The
boronate ester 181 vvas cI eaved as described in Exanple

1 ci.d 1 a
il (. ST L OB i B oA B85
(MH. Page 215 of 255 V\D 2008/ 300
PCT/ US2007/ 021626 Exanple 12 169] Conpound 183
t hesi zed according to tIG:e mocedure descered OH
[ nple 123 using indole in Blace of anmine 180.BM8

1)) me 249.09 (M H)- HO

[00170] Conpound 184 vvas

jr oce deser i bedNaHn Exanj 123 usi ng i ndo e
ptace i ne 180 M5 TESI (- nt ; (MH
B N~ 184 ExanuMmr 126 0  NHOAc

.| . (0]
Br
S ot <
167 168

[00153] Compound (167): Boronate ester 45 (200mg, 1.0eq.) and alcohol 166 (146mg,
2.0eq.) were dissolved in 2mL of DMF. To the solution a 60% oil dispersion of sodium
hydride was added ( 81mg, 3.0eq.) and the reaction stirred for 18 hours. The reaction was
diluted with S0mL of ether, washed consecutively with water (10mL), brine (10mL), dried
over sodium sulfate, filtered and concentrated. The residue was purified on silica gel using
4% ethyl acetate/96% hexanes to give 100mg of a beige solid.

[00154] Compound (168): The boronate ester 167 was cleaved as described in Example
13 to result in isolation of boronic acid 168 as a beige solid. MS (ESI(-)) m/e 241.07 (M-H).

Example 115.
[00155] Compound 169 was synthesized according to the procedure described in Example
114 using 1-hydroxymethylnaphthatene in place of alcohol 166. MS (ESI(-)) m/e 291.13
(M-H)".

HO, B,OH

DY

169
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[00171] Conpound 185 was synt hesized according to the
procedure described in Exanple 123 using
W@ 2608263300 oqui noline in place of am ne 180. M=P(EB$1007/921626
me 266.13 (MH-. HOB,OH N 185 Page 216 of 255 WD
Ex m@g%%soo PCT/ US2007/ 021626 Exanple 127. [00172]
nd 186 was synt hesized according to the

[0015ﬁ[ oc@&ﬂ?&mdqso rwd@,@sinthas@aaa&mlﬁmglsa ale(t)t%bé&iure described in Example
Met hyl aniline in place of am ne 18 VS (ESI ) me

114 uan@lfiwdfm phtha4em iB placeNf alcghol HO6 181 (ESKapphis 20793 (M-H).
[00173] Conpound 187 was ntc;]_?& zed according to the
procedure described in Exahp1e 123 usi ng
1- napht hyl ami ne in place of Jam ne 180. M5 (ESI(-)) me
276.12 (MH-. HO B -(D- HN 187 Exanple 129.
[00174] Conpound 188 was esi zed according to the
procedure described in Exanple 123 substituting
boronate ester 45 for 2-fl uof®-substituted boronate
est'er, and using indollne |n place of am ne 180. M5

(ESI(-)) me 270.10 (M - N 188 Page
217 of 255 WD 2008/ 0633 2007/ 021626

Example 117.
[00157] Compound 171 was synthesized according to the procedure described in Example
114 using 2-hydroxymethylbiphenyl in place of alcohol 166. MS (ESI(-)) m/e 317.17 (M-
H). '

HO,  OH

171

Example 118.
[00158] Synthesis of 4—(benzyloxymethyl)-2—fluorophenylboronic acid (175).

0 Br
HO_ _OH F

v Q7 eo o [
F 2 5% H0~H~0H 0.0
(0] ! i B
> F O..0 —_— F
CCl B
4 F

171 172 g~ 173

Br
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Exanpl e 130. [00175] Synthesis of

4- ((phenyl am no) net hyl ) phenyl boronic acid (191).
woiedoB063d00 ' NH HO, B OH + i | NaBH4 MeOH H20 PEI/08208D021626

190 191 [00176] Boronic acid 189 (50ng, 1.0eq.) was

di ssolved in nmethanol (Inm) wth 1% water to which

am ne 190 (53.6ng, 2.0eq: added. The sol ?_&%onoylvas

stirred for 1 hour. Then psogj um borohydride

1. 0eq.) addetdand stirriBfg continued for anotlier A

hglurNaHTh egti on was di Lyted wit hNa@)L of ne

sol ution vvas directly pla on S":b@@ nd eluted with

30% et hyl DMEet ate/ 70% hexfanes to i n isolayi

of 191 as a yellow solid (4ng 596y|eld). M5 (ESI (%))

me 290.15 (MH. Exanple 131. [00177] Conpo 92

was synt hesi zed accordi 6 the procedure de bed

in Exanple 24 using 3-hkydgoxyizphenyl boronic acid in

pl ace of boronic acid 63 and 3-(4, 4,5, 5- 175

o134 i 75 2 7 L9052 S RS g o

are he@i2f toge@tizr;Rhg eoltil8/cafualH goéﬁﬁ)nﬁ)%ﬁitibﬁ&aﬂfome water cgmes9 %ut on the
PCT/ 007/ 021626, Exanpl e 132. [00178] Conpound 1
sides gf{ge 59??11 r%g mises PORAN igFopeh 2 n@gmf sedeniveokpnd dhe Blirte treated

i R o0 0 ST Ny oo

reaction mixture is filtered through a ﬂuted filter paper and the filtrate cooled in the freezer;

the ppt is filtered off, washed with a little bit of hexane, and dried in vacuo. The solid is
dissolved in 20 mL of ether to which pinacol (300mg, 3.0eq.) is added and the solution stirred
for 30 minutes. The solution is dried over sodium sulfate and evaporated to yield boronate
ester 173 as a waxy white solid (500mg).

[00160] Compound (174): Boronate ester 173 (200mg, 1.0eq.) and alcohol 166 (146mg,
2.0 eq.) were dissolved in 2mL of DMF. To the solution a 60% oil dispersion of sodium
hydride was added ( 81mg, 3.0eq.) and the reaction stirred for 18 hours. The reaction was
diluted with 50mL of ether, washed consecutively with water (10mL), brine (10mL), dried
over sodium sulfate, filtered and concentrated. The residue was purified on silica gel using
4% ethyl acetate/96% hexanes to give 100 mg of avbeige solid.

[00161] | Compoﬁnd (175): The boronate ester 174 wéé cleaved as described in Example
13 to resﬁlt in isolation of boronic acid 175 as a beige solid. MS (ESI(-)) m/e 259.06 (M-H).

Example 119. A

[00162] Compound 176 was synthesized accordihg to the procedure described in Example
118 using 2—trifluoromethylbenzyl alcohol in place of alcohol 166. MS (ESI(-)) m/e 327.06
(M-H)".
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of phenol 64. M5 (ESI(-)) me 274.08(M-H-. F HOB O
HO - b-N 193 Exanple 133. [00179] Conpound 194 was
w@shesized according to the procedure descripPedus1w07/021626
Exanpl e 24 using 3-nethoxy boronic acid in place of
boronic acid 63, and phenab %ﬁ)ln pl ace of pheno
64. M5 (ESI(-)) nme 261.04(\" F HB O HO O
194 Exanple 134. [00180] Cbnwoupd 195 was synt hesi zed
according to the procedure SYCribed in Exanple 24
using 3 N, N-di net hyl boron dcid in place of boronic
acid .63, and phenol 122 in |place of phenol 64. M
(ESI(-)) me 274.08(M-H-. Fog HOB O HO b N 195 Page
219 of 255 WD 2008/ 063300 PCT/JUS2007/ 021626 Exanpl e

135. [00181] Conpound 19 synt hesi zed according to
the procedure described i anple 24 using 3
-N-net hyl boronic acid in pl a&€sof boronic acid 63,

and phenol 122 in place of zghenol 64. M5 (ESI(-)) nle
260.05 (M-H-. F HoB / bl

Example 120.
[00163] Compound 177 was synthesized according to the procedure described in Example
118 using 3—trifluoromethylbenzyl alcohol in place of alcohol 166. MS (ESI(-)) m/e 327.06
(M-H)".

HO, B,OH

F

CF,
177

Example 121.
[00164] Compound 178 was synthesized according to the procedure described in Example
118 using 4—trifluoromethylbenzyl alcohol in place of alcohol 166. MS (ESI(-)) m/e 327.06
(M-H)".

HO\B,OH

F

)

ﬁC/[::T)

178
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HO - / NH 196 Exanple 136. [00182] Conpound 197 was
synt hesi zed according to the procedure described in
WEX@RP63800 24 usi ng 3-pi peridyl boronic acid i nPEI/TEE®0T21626
boronic acid 63, and phenol 122 in place of pheno
. (ESI(-)) me 314.14 (M-H-. F HOB/ O HO -
E"amg’fer\fgyslw Exanpl e 137. [00183] Conpound 198 was

[00165]y nt@tﬁﬁpdlmd 199 &ais dymgegizedtaheorﬂrnrgcts ehey o€ty dddeibddin Example
nple 24 u5|ng yrrolidinyl boronic acid in place

118 umg %t?rh&ﬁwc“—amt Igtzeny phaeidin plage pibgsprate 1 k. MH ﬂé$ﬂ6+)) m/e

(ESI(-)) me 300.12 (M-H-. F HOB/ O HO -
275. O%ngs Page 220 of 255 WD 2008/ 063300

PCT/U82007/021626 Exampbe ©OB8. [00184] Synthesis of
2-chl oro-4-(3-fl uoropheno )phenylboronic acid (201).
C A Pd2(dba):ZzZ? Br OH B. BOHOCO- 199 118

200 G HOB\ O '

Cl
o)

>l

179

Example 123.
[00166] Synthesis of 4((phenylamino)methyl)phenylboronic acid (182).

l : : i HO, /OH
O_ o
NH, B
© Cs,CO5 NalO,
+
NH,OAc
Br
180 45
181 182

[00167] Compound (181): Amine 180 (86 mg, 1.1 eq) was dissolved in DMF (10 mL),
cesium carbonate (302 mg, 1.1 eci) was added, and then boronate ester 45 (250 mg, 1.0 eq )
was added. Heated for 18 h, filtered and concentrated. Ran silica column with 95:5
hexanes:EtOAc, then 9:1. Isolated 169 mg (65% yield) of 181 as a beige solid.

[00168] Compound (182): The boronate ester 181 was cleaved as described in Example
13 to result in isolation of boronic acid 182 as a white solid (43mg, 55%). MS (ESI(-)) m/e
©226.07 (M-H).
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HO F 201 100185] Conpound (200): Phenol 200 was
synt hesi zed according to the procedure described in
WE2@8P63B0¥5 usi ng 3-chl oro-4-Brono phenol 199 POI/phmer021626
of phenol 117. [00186] Conpound (201): Conpound 201
nt hesi zed according to the procedure described
Ekamﬁﬁ?ﬁ%énple 24 using 3-fluorophenyl boronic acid in
[00169] acGompoundri8a Ivfas amtﬂesﬁ&d aaﬁddmgh& ﬂml pra&ﬂui'ddepblﬂﬂﬁ infExample
phenol 64. M5 F% Exanpl e
123 usingyindplsgn glp]c me@gi CMS (ESI(—)) m/e 249 09 (M~-H)".
4- (3-fl uorophenoxy) - 2- met hyl phenyl boroni c acid (204).
O Pd2(dba)3, S-Phos B/ @9. BW*OH + HBO O - O NEt 3,
t ol uene, 800 C 202 118 203 BB - O HOF 204
[00188] Conpound (203): Phensd, 203 was synt hesi zed
according to the procedure scribed in Exanple 75
[ ¥ 202 in pl ace of pheno
117. [00189] Conpound (204)) Conpound 204 was
synt hesi zed accordi ng tost he procedure described in

Exanpl e 24 using 3-fl uoropkenyl boronic acid in place

of boronic acid 63, and oI 204 in place of phenol
64. M5 (ESI(-)) me 265. 006 -H)-. Page 221 of 255 WD
2008/ 063300 PCT/ US2007/ 021626 Exanpl e 140. [00190]
Synt hesi s of 183
4- (3-fl uor ophenoxy) - 2- met hoxyphenyl boroni ¢ acid (207).
O O Pd2(dba)3, S-Phos Br OH + HBO : B - O NEt 3,
toluene, 80 Cp DH

Example 125.

[00170] Compound 184 was synthesized according to the procedure described in Example
123 using indoline in place of amine 180 . MS (ESI(-)) m/e 251.10 (M-H)".

_OH
HO-g

184

Example 126.
[00171] Compound 185 was synthesized according to the procedure described in Example
123 using tetrahydroquinoline in place of amine 180. MS (ESI(-)) m/e 266.13 (M-H)".

HO.__on

%
185
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205 118 206 O HOB O HO- / F 207 [00191] Conpound
(206) : Phenol 206 was synthesized according to the
w@e@smeeiine described in Exanple 75 using PCT/US2007/021626
3- net hoxy- 4- Bronmo phenol 205 in place of phenol 117.
E m&go ] Conpound (207): Conpound 207 was synt hesi zed
Xampl&yt'ding to the procedure described in Exanple 24

[00172Fi rtgoxgpédnuqesm@@yﬁth@s@ieqmcsoraﬁﬂgdo ke ﬂ}bé’éaﬁreoées@x%éarlh Example
acid henol 206 in place of phenol 64

123 uf(l%N&Me’)hmrehmsm dace(@flamif)e 180EFGESI(4)) /e p@@QQBM—H)'

Synt hesi s of 2-cyano-4-(3-fl uorophepoxy) phenyl boronic

acid (210): NN Q’d:’dz OBr H+ HBO /B

OH \ -OONEt3, to 208 118 209 N HOB

O HO F 210 [00194{4 Cbnpound (209) Phenol 209 was

synt hesi zed accordlng to the procedure described in

Exanpl e 75 using 3-cyano-418 ono phenol 208 in pl ace

of phenol 117. Page 222 of 255 WD 2008/ 063300

PCT/ US2007/ 021626 [00195] Conpound (210): Conpound

s synthesized according to the procedure

Exanlé£%¥?bed i n Exanpl e 24 using 3-fl uorophenyl boronic

[00173kci dCaompqindd87 ofas bprithesizedactatding, to dretprocedure described in Example
123 using 1-naphthylamine in place of amine 180 . MS (ESI(-)) m/e 276.12 (M~H)".

HO
/B .
SO

187

Example 129.

[00174] Compound 188 was synthesized according to the procedure described in Example
123 substituting boronate ester 45 for 2—fluoro—substituted boronate ester, and using indoline

in place of amine 180 . MS (ESI(-)) m/e 270.10 (M-H)".
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phenol 209 in place of phenol 64. M5 (ESI(-)) nfe
256.02 (M-H)-. Exanple 142. [00196] Synthesis of

W@ 2(08/06330mr ophenoxy) - 2- (tri fl uor onet hyl ) phenyl BO¥/081007/021626
acid (211). F3 F3C Br- OH + Hg \ Pd2(dba)3, S-PhDs

E g}ﬂ? O 211 118 212 F3C HOB YO HO F 213
xam[p&) ] Compound (212): Phenol 212 was synt hesi zed
[00175]:cosﬁitn&1§amﬁ,h@ﬁgﬁﬁﬂh@ﬁmetﬁlﬁﬁmﬁ%rbﬁc%&ﬂmbﬂ

using 3-trifluoromne Brono phénol 211 in pliace of
phenol 117. [00198] Con'pound (213): ConflByp@i213 was

synt hesi zed accordi ng g) t he procedure de cribed in
Exanpl e 24'nwsi ng 3-flu rga BHeny! bor oni hin place
of boronic/acid 63, phenol 212 ink\placg’ of phenol
64. Ms (EBI(})) me (M-!BE-” Page 233 of 255 WO
2008/ 0633 CT/ US208 le 14 [ 00199]
Synt hesi s of MeOH/HrBD _

4- (3-fl uor ophenoxy) - 2- Bhebhoxycar bonyl ) ghetjyl bor oni c
acid (216gy MO2C MeQ2C :::zT:: 2(dBr &+ HBB OH O

C 214 118 215 MQ2C
191

[00176] Boronic acid 189 (50mg, 1.0eq.) was dissolved in methanol (1mL) with 1% water
to which amine 190 (53.6mg, 2.0eq.) was added. The soiution was stirred for 1 hour. Then
sodium borohydride (10mg, 1.0eq.) was addedand stirring continued for another 1 hour. The
reaction was diluted with 10mL of methylene chloride and quenched with 0.1mL of acetic
acid. The solution was directly placed on silica and eluted with 30% ethyl acetate/ 70%
hexanes to result in isolation of 191 as a yellow solid (4mg, 5% yield). MS (ESI(-)) m/e
290.15 (M-H).

Example 131.
[00177] Compound 192 was synthesized according to the procedure described in Example
24 using 3-hydroxy phenylboronic acid in place of boronic acid 63 and 3—(4,4,5,5—
tetramethyl-1,3,2—dioxaborolan—2—yl)phenol in place of phenol 64. MS (ESI(-)) m/e 214.09
(M-H)".

HO, g-OH

O
3

192
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B O HO 216 6-F [00200] Conpound (215): Phenol 215
was synt hesi zed according to the procedure described

WO p0oBx6d3pd € 75 usi ng net hyl - 2- Br onp- 5- hydr oxy PENESRDT021626
214 in place of phenol 117. [00201] Conpound (216):

Exa C?n}c)%und 216 was synthesized according to the
mﬁ’ dure described in Exanple 24 using

[00178} f |(§kﬁﬁ dngB vmrsgﬁth&lz%@ll ddcordingl 1o @R ;S%Bcé@l@fé’dﬁs@n&‘%l‘ ifl Example
phenol in place of phenol 64. )

24 uslﬁg é ?58&1)*111156 WA baspnic apdga paed obborRsE apid 63@6801 p@@@b@w in place

of PGS W%&@éﬁ?ﬁ%mﬁﬁ (87t or ophenaxy) pheny boroni ¢

acid (219). Ph Ph O O Pd2(dba) 3, S-Phos O
7b- O Br OH + HBO (]—|O Et 3, toluene, 800 C 0 217
118 218 Ph /0O 219 F [002031 Compound
(218): Phenol 218 V\@g S ezed accor di ng to the
pr ocedur e ON/

\

193
Example 133.

[00179] Compound 194 was synthesized according to the procedure described in Example
24 using 3—methoxy boronic acid in place of boronic acid 63, and phenol 122 in place of

phenol 64. MS (ESI(-)) m/e 261.04(M —H).
F
HO
)
T O
0]
\

Example 134. .
[00180] Compound 19{5 was synthesized according to the procedure described in Example
24 using 3—N;N—difriethyl boronic acid in place of boronic acid 63, and phenol 122 in 'piace
of phenol 64. MS (ESI(-)) m/e 274.08(M —H)". |

K
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descri bed in Exanple 75 using 3-chloro-4-Bronmo pheno
217 in place of phenol 117. [00204] Conpound (219):
w@0opo6a3d 219 was synt hesi zed accordi ng to thePCT/US2007/021626
procedure described in Exanple 24 using
3-fL§£rophenyl boronic acid in place of boronic acid
nd phenol 218 in place of phenol 64. M (ESI(-))
[0018['] okthd (V6 vk synth¥@r8al Redrding t&g%éed%m%d%g@xample
was synt hesi zed accordlng to the procedure describ
24 using 3EXampthy] baengsiciign plave Nf borosicragid 6% aoh pbermt 122 1rrplace of

L onj and phenol 122 in place of
phenof,h%ﬁﬁﬁ?%%ﬁ %@6@%%’1@&% 232.00 (M-H-. F HOB O
HO 220 Page 225 of 255 WD 2008/ 063300
PCT/ US2007/ 021626 Exanpl e 146. [00206] Synthesis of
3,5-dif|uoro-4-(3-¢ﬁQor enoxy) phenyl boroni c acid
(223). FF [/ O Pd2@ipe)3/ 8 Phos C Br OH + HBO B OH
-< ONEt3, toluendi®800T o0 221 118 222 F HOB
O HO F bF 223 [00207] Con'po ): Phenol 222 was
synt hesi zed according to the procedure described in
Exanpl e 75 using 3- trlfluogggethyl-4-8ronn phenol 221
in place of phenol 117 08] Conpound (223).
Compound 223 was synthe3|zed according to the
procedure described in Exanple 24 using
Examékij;orophenyl boronic acid in place of boronic acid

[00182] Compound 197 was synthesized according to the procedure described in Example
24 using 3-piperidyl boronic acid in place of boronic acid 63, and phenol 122 in place of
phenol 64. MS (ESI(-)) m/e 314.14 M -H)".

F

Example 137.
[00183] . Compound 198 was synthesized according to the procedure described in Example
24 using 3—pyrrolidinyl boronic acid in place of boronic acid 63, and phenol 122 in place of
phenol 64. MS (ESI(-)) m/e 300.12 (M -H)".

R
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phenol 222 in place of phenol 64. M5 (ESI(-)) nfe
267.01 (M-H)-. Exanple 147. [00209] Synthesis of
wWQ2@8a633haior o- 4- ( 3- f | uor ophenoxy) phenyl bor oni cP@LUS2007/021626
(226). FFFFBr H+HBOH O::::::: OCO- 224
Exa % 25 F F HOB HO 226 6-F [00210] Conpound (225).
B 225 was synt hesi zed according to the procedure

[00184ES CS)inl@Eéild of ﬂﬂﬁbﬂ—(ﬁﬂ@rﬂﬂlenoxy) henylboromc acld (201).
3-trifluoronethyl-4-Brono phenol in ace of

ptiénol 117, Page 226 of 255 V\D 2008/0 3300

PCT/US007/ 021628 oz'i‘i;} @sn% ?ﬁj ( Cound
Br .- Oyt fe bz Z"?é} ceB OH
desctibed in Exa ”8 q‘ol orop Ay ron| c

acid in place of boronlc acid 63, and phenol 225 in
pl act99of phenol ®B. M5 (ESI(-)) me 267.01 (2d0- H) -
Exanpl e 148. [00212] Synthesis of O_l

2,6-difluoro-4-(3-fluorophenoxy) phenyl boronic| acid
(229). F F 0 Pd2(dba)3, S-Phos OlB COH Br + HBO O

NEt3, toluene, 80 C OF F 228 227 118 F / 00
B 0
HO
F
201

[00185] Compound (200): Phenol 200 was synthesized according to the procedure
described in Example 75 using 3—chloro—4-Bromo phenol 199 in place of phenol 117.
[00186] Compound (201): Compound 201 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 200 in place of phenol 64. MS (ESI(-)) m/e 265.06 (M -H)".

Example 139.
[00187]  Synthesis of 4(3—fluorophenoxy)-2—methylphenylboronic acid (204).

o Pdj,(dba)s, S-Phos O\B@OH
Br OH + HB\O g

NEts, toluene, 80° C

202

&
204

[00188] Compound (203): Phenol 203 was synthesized according to the procedure
described in Example 75 using 3—chloro—4-Bromo phenol 202 in place of phenol 117.
[00189] Compound (204): Compound 204 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 204 in place of phenol 64. MS (ESI(-)) m/e 265.06 (M —H)".
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HO F 6-F 229 [00213] Conpound (228). Phenol 228 was
synt hesi zed according to the procedure described in
WE2@sP6B0¥5 using 3-trifluoromethyl-4-Brono phe@DUSDR7021626

in place of phenol 117. [00214] Conpound (229).

Compound 229 was synt hesi zed according to the

procedure described in Exanple 24 using
Exmmiéimprophenyl boronic acid in place of boronic acid

3, and phenol 228 in place of phenol 64. M5 (ESI(-))

[00196) e Syarhais qf—(3Hfluorephemoky)-24methogpphaiylimmopisacid (297).

was syntheS|zed according to the procedure de§cr|bed

|nOExaane 81 u5| g 4-brononet hyl pyridi ne ingplace of
3- yI benzyl e PAgdbaans-Rbenol 122y i n ace
B0 --w ’ y)y—mre—246-04 (MH) -8 -

N 230 PageO 7 oNEBStEIuWé 80)’028/ 0

PCT/ US2007/ 021626 Exanpl e 150. [00216] "Conpound 231
was gyt hesi zed gqgording to the procedure desgpg bed
in Exanpl e 81 using 3-Brononet hyl pyridine in place of
3-net hyl benzyl brom de 128, and phenol 122 in place
of phenol 64. M5 (ESI(-)) me 246.04 (MH) B~CH
F 0O N 231 Exanple 151. [00217] Cbnpound(iéz S
synt hesi zed according to the procedurepdyscr din
Exanpl e B 0

HO
F
207

[00191] Compound (206): Phenol 206 was synthesized according to the procedure
described in Example 75 using 3-methoxy—4-Bromo phenol 205 in place of phenol 117.
[00192] Compound (207): Compound 207 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 206 in place of phenol 64. MS (ESI(-)) m/e 261.04 (M -H)".

Example 141.
[00193] Synthesis of 2—cyano—4—(3—fluorophenoxy)phenylboronic acid (210):

N N
N N\
0 Pd,(dba)s, S-Phos o}
Br OH + HB_ B OH
(0] NEt,, toluene, 80° C 0]

208 118 209

N .
AN l
HO,
B o]
HO
F
210

[00194] Compound (209): Phenol 209 was synthesized according to the procedure
described in Example 75 using 3—cyano—4—Bromo phenol 208 in place of phenol 117.
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81 using 2-Brononet hyl pyridine in place of

3-net hyl benzyl brom de 128, and phenol 122 in place
w@boophedsad 64. MS (ESI(-)) mle 246.04 (MH) -. PI/UR0THL1626

F O N 232 Exanple 152. [00218] Conpound 233 was

[0019@: gtéflﬁbgugxgd Eﬁﬁg r@%ﬂ}%}%ﬁ%&@ a@r ?ﬁlﬁgsg% aggor Qg ?he quocedure

desancdriﬁtE&aler;ﬁmziyhmbg @nﬂlﬁﬁ‘ gﬂyl l&tﬂdmﬁfaelﬁQh IhZ@of bbroﬁﬂc&@ﬁl 63, and
henol 64, me 252.05 (MH) . Page 228
phenob20S5eplves ciobeAT 63306 A DBII033 003 86 G, B-OM F- 0

S N-/ 233 Exanple 153. [00219] Conpound 234 was

synt hesi zed according to the procedure described in
Examblamgd. e 81 using 1-Brono2-phenyl et hane in place of

- met hyl benzyl brom de 128. Ms (ESI(-)) me 241.07

[00196}\+ +Yynthesi of Hof3—flyoreplenexy)Eda(trifluon@uethypharylboronic acid
(211)Conpound 235 was synt hesi zed according to the

‘procedure described in Exanple 81 using

B;Br onn2- phenyl et hape in place of 3- nethylpr;yI

br gsede 128 and 3ot4+—4, Sp@igha), s-Phos 0,
Br OH + HB, B OH
o NEt,, toluene, 80° C o
211 118 212
FsC l

HQ
O
© w0

F
213

[00197] Compound (212): Phenol 212 was synthesized according to the procedure
described in Example 75 using 3—trifluoromethyl-4-Bromo phenol 211 in place of phenol
117.

[00198] Compound (213): Compound 213 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 212 in place of phenol 64. MS (ESI(-)) m/e 299.01 (M -H)".
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tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) phenol in place of
phenol 64. M5 (ESI(-)) me 241.07 (MH-. OH HOB O
WQ3HsMeaze0 229 of 255 WD 2008/ 063300 PCT/ US2007POR1LSD67/021626
Exanpl e 155. 1002211 Conpound 236 was synt hesi zed
Exa E f] ding to the procedure described in Exanple 81
mp&S hy" 1- Br ono- 3- phenypr opane in place of
00199} MESynrhdy DTisr6ishehd ndeRbxychibonPlphé ¥onic aci
0015 AT i) AR b A Goni i
(216)237 was synt hesi zed according to the procedure
ri bed in Exanple, 81 using 1-Brono-3- e§5]¥:| pr opane

s

I ? §lace of 3-net enzy 128 a

éd'_ﬁtraneég%l 1 3 édg{b %gp 94 Io

bl a enol e%t &%Jfﬁ rgeo EH
HOB B O 237 Exarrpl e 157.719 T ﬁpou d 238 was
synt heS| zed accordelgg to the procedure described in
18 81 usi ng 1-Brono- -phenybutane in pl 248 of

3 rrethyl benzyl brom de 128. M5 (ESI(-)) nfe 269.07
(M H Page 230 of 255 WD 2008/ 063300 PCT/ US200f/ 021626

MeOZC
HO
B 0]

HO
216 F

[00200] Compound (215): Phenol 215 was synthesized according to- the procedure
described in Example 75 using methyl-2—-Bromo—5-hydroxy benzoate 214 in place of phenol
117.

[00201] Compound (216): Compound 216 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 2185 in place of phenol 64. MS (ESI(-)) m/e 289.05 (M —H)".
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HO B OH O 238 Exanple 158. [002241 Conpound 239 was
synt hesi zed according to the procedure described in
WE@B863300 81 usi ng 1-Brono-2 phenyl et hane in pPEDESNT/021626
3- net hyl benzyl brom de 128, and phenol 122 in place
E fl nol 64. M5 (ESI(-)) nme 259.06 (MH-. HOBOH F
Xxamgle Exanpl e 159. [002251 Conpound 240 was
00203) NtSy@ithesao Hﬁ ébbh }—Pf—@&-ffﬂw} &y)phRAyIbOronic acid
100 be/amz 81 i?;?n B?’om) 2-(3-chl orog%enylglgthﬁa%e in
(219)pl ace of 3-net hyI benzyl brom de 128, and phenol 122
in plpg_'e of phenol 64. M5 (ESI(-)) me 293.06 (MH)-
) F O C 240 Page 231 of 255 WO 2008/0 3300
PCT/E?HSZOOW 021626 Exanple 160. [00226] Conpoun 241
Mﬁ§ synt hesi zed according to the procedure i bed
im BExanple 81 u3|

I- Br 4 4 d| ofo heﬁ???%ﬁhgf@%n
of ngégf VB l?% 1 (2) 128nféat§g'7pe@§6bo‘ll\4 .1 rIIIO B~COH

F O d -
217 118 218
S
@]
0O
HO,
B O
HO O
219

[00203] Compound (218): Phenol 218 was synthesized according to the procedure
described in Example 75 using 3—chloro—4—Bromo phenol 217 in place of phenol 117.
[00204] Compound (219): Compound 219 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 218 in place of phenol 64. MS (ESI(-)) m/e 365.14 (M -H)".

Example 145.
[00205] Compound 220 was synthesized according to the procedure described in Example
24 using 3-N,N—dimethyl boronic acid in place of boronic acid 63, and phenol 122 in place

of phenol 64. MS (ESI(-)) m/e 232.00 (M —H)".
F

220
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Cl 241 Exanple 161. [00227] Compound 242 was
synt hesi zed according to the procedure described in
WE@8P63300 81 usi ng PCT/US2007/021626
1-Brono-2-(3-trifluoronethyl phenyl)ethane in place of
yl benzyl brom de 128, and phenol 122 in place
E"ams#e”";}‘f%‘gnm 64. MS (ESI(-)) me 327.06 (MH)-. HO B OH
[00206] SyntiRisiA3,5- iMiGH0e4-(82fludrIPREFdxypHiang Iﬂlﬁoﬂﬁ?acmn)
syntheS|zed accordlng to the procedure descrlbed in
Exanpte 81 using
Brano-2- (4-tri onﬁdh%@zh@fﬁhbs et ce of
OkbenZyl HB opf-de
phenol 64. NB?E (- M‘ztsrfpleer@280°075 ( 232
of 255 WD 2008/ 063300 PCT/ US2007/ 021626 HO B~(}FF O
F3QA43 Exanpl e11863. [ 002291 Conpound 244 wps
synt hesi zed according to the procedure described in

Exanpl e 81 using 1-Brono-2-(3-nethoxyl phenyl ) et hane
in place of 3-nethyl benzyl brom de 128, and %henol
122 in place of phenol 64. M5 (ESI(-)) me 289.09
(MH-. HOBOH F O OCH3 HO,

B 0]

HO
F F
223

[00207] Compound (222): Phenol 222 was synthesized according to the procedure
described in Example 75 using 3—trifluoromethyl-4-Bromo phenol 221 in place of phenol
117.

[00208] Compound (223). Compound 223 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 222 in place of phenol 64. MS (ESI(-)) m/e 267.01 (M -H)".

Example 147.
[00209] Synthesis of 2,3—difluoro—4—(3-fluorophenoxy)phenylboronic acid (226).
R F R F
O Pd,(dba),, S-Phos o]
Br OH * HB, B OH
: 0 NEt;, toluene, 80° C o
' 225
224 118 l

Oy
226

[00210] Compound (225). Phenol 225 was synthesized according to the procedure
described in Example 75 using 3—trifluoromethyl-4-Bromo phenol 224 in place of phenol
117.
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244 Exanple 164. [002301 Conpound 245 was synt hesi zed
according to the procedure described in Exanple' 81

W@ 2008063B0Br onp- 2- (4- met hoxyl phenyl ) et hane i n pP@DESWNT/021626
3- net hyl benzyl brom de 128, and phenol 122 in pl ace

enol ES e 28 09 (MH-. Page 233
o021} BEERGonf aabE ot ni e Bluds S hs st et dhgina 1O ESckgure
descnb&m BémplEXaagihe 31ﬂhi)rol|'>}fbﬂﬁﬂ§droﬁ@ ABIdYN Pladd 6f B&Snic acid 63, and
nt hesi zed according to t rocedure described in
Pheno i acegf Pl}glﬂcﬂé“ll\% Wﬁ)bhéﬁ%%@hﬁ\‘leﬂ)n pl ace of
3-net hyl benzyl brom de 128 and 2- Chl oro- 4-
(4, 4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-2-yl ) phenol in
||@pf8 of phenol 64 M5 (ESI(-)) me 275.02 (MH)-
Cl 246 Page 234 of 255 WO 2008/ 063300
(0021740 Sombo €262 maﬁﬁgeﬂu@@phpmaﬂ}e@}bnmema@ub(229)-
R)

-4- (2, 3-bi s(ben r%ooxy) 2- fI uoro h yI Ror oni ¢
Br E)|2_|49)+ é:’hS
NEt,, toluene, 80° C

227

229

[00213] Compound (228). Phenol 228 was synthesized according to the procedure
described in Example 75 using 3—trifluoromethyl-4-Bromo phenol 227 in place of phenol
117.

[00214] Compound (229). Compound 229 was synthesized according to the procedure
described in Example 24 using 3—fluorophenyl boronic acid in place of boronic acid 63, and

phenol 228 in place of phenol 64. MS (ESI(-)) m/e 267.01 (M -H)".

Example 149.

[00215] Compound 230 was synthesized according to the procedure described in Example
81 using 4-bromomethylpyridine in place of 3-methylbenzyl bromide 128, and phenol 122 in
place of phenol 64. MS (ESI(-)) m/e 246.04 (M-H)".

HO, H
B’O

F

0]

X

P

N

230
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OO0 ™H-~"0 NENO- 122 OO O O 247 248 249
[ 00233] Conpound (248): Phenol 122 (250ng, 1.Ceq.),
w@b@ehed3oR47 (343ng, 1. 2eq.), PPh3 (551ng, 2. Ceqr/us200E#R1626
(128ng, 1.2eq.) were dissolved in 50 m of andydrous
EmmTFI3 nd cooled to O C under a nitrogen atnosphere.
Bial (366ny, 2.0Ceq.) was added dropwi se and the

[00216]2at dripbuiyd 23 Gvak QyitBEsRedeBa iitig 46 ehedfrb&idurddtistritd inExample
| ete. The reaction was stirred for 18 hours and

coO
81 using drBtest ety pyRdipicin plaes whit-meddrnay ktomidsAd8amdl phenol 122

. wat.er . i ¢ | r shed with sat NaHCO3
in P el MY AR DR BTN g8 cent r st ed ont o
silica and chromatogr aphgig) in 12-25% Et oAc/ hex to
produce 248 as a white soltgtQHI30my, yield 25%
[ 00234] Conpound (249): Co ougd 249 was synt hesi zed
according to the procedur cribed in Exanple 24.
M5 (ESI(-)) me 409.12 M Exanpl e 167. [00235]
Synt hesi s of
(R)-4-(2-(di met hyl am no) - 3x@henyl pr opoxy) - 2-
fl uorophenyl boronic acid (254). OIB~-O OF HN'"~-0
O B~-O PPh3 HCI OH + F Xy AO QUN=NOOHIIOH
250 122 251 Page 235 of| 2t

231
Example 151.
[00217] Compound 232 was synthesized according to the procedure described in Example
81 using 2-Bromomethylpyridine in place of 3—-methylbenzyl bromide 128, and phenol 122
in place of phenol 64. MS (ESI(-)) m/e 246.04 (M—H)".

HO,
B,OH

232
Example 152.
[00218] Compound 233 was synthesized according to the procedure described in Example
81 using 5-Bromomethylthiazole in place of 3—methylbenzyl bromide 128, and phenol 122 in
place of phenol 64. MS (ESI(-)) m/e 252.05 (M-H)".
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WD 2008/ 063300 PCT/ US2007/021626 HO, B.. OH O B. O HCCH,
B OF F NaCNBH3 F\ MeOH 10 O 0 O N NH2 N 252 253
WQ@2008/0330R236] Conpound (251): Conpound 251 wasPCT/US2007/021626
synt hesi zed as descri bed in Exanple 166 except for
repl aci ng al cohol 247 w hg al t}_ghol 250. [00237]
Conpound (252): Conpound 25 CE 00Ong, 1.0Ceq.) was
dissolved in 3 m of dry THF. (HO (4.0Min
di oxane, . 200nL, 1.Ceq.) ded. The m xture was
stirred for 10 h. Hexane added until a white
preci patate canme out of the[solution. The white
preci patate was col |l ected-®hrough filtration to give
170 mg of Conpound 252. [(00238] Conpound (253): The
am ne 252 (18.0ng, 1.0eqg¥gvas dissolved in 4nml MeOH
For mal dehyde (37%ol'n i R=ater, 0.02InL, 6.Ceq.) was
added and stirred for 15mn. Then sodium
cyanobor ohydri de(9. Oy, 3.&2@.) was added and the
reaction stirred for 2h. FfFash chromat ography on
Exampld 133 gel (10-20% Et OAc i n Hexanes) gave 17ngy of
mpound 253. [00239] Conpound (254): Conpound 254
[00219hs (sympenandi23d dvas srmtheNizag aceording tp ithecprdeadare drsebddde dExample

o s SRR ek b L5 Wt R B e

241.07 (MEKMgmpl e 167 except for substituting the (R)
-al cohol 250 with its S-isoner, M5 (ESI(-)) nme 316.12
MH-. HOB. OH F O 255 jgxanple 169. [00241]
Conpound 256 was synt hesi zed BS described in Exanple
167 except for substituting henzal dehyde in place of

f or mal dehyde, M5 (ESI(-)) 92.15 M H) -

o)

234
Example 154.
[00220] Compound 235 was synthesized according to the procedure described in Example
81 using 1-Bromo2-phenylethane in place of 3—methylbenzyl bromide 128 and 3—4,4,5,5—
tetramethyl-1,3,2—dioxaborolan—2—yl)phenol in place of phenol 64. MS (ESI(-)) m/e 241.07
(M-H)".

235
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Page 236 of 255 WD 2008/ 063300 PCT/ US2007/021626 HO,
B OHFO | ~\ 256 Exanple 170. [00242] Conpound
WQ20080e3306y Nt hesi zed as descri bed in Exanpl e 1BOI/E€X1me7021626
for substituting the (R)-alcohol 250 with its
| pgrer, M5 (ESI(-)) me 392.15 MH-. HOB OH F O
Exa“ip BT 057 [00243] Exanpl e 171. Prodrugs HO OH OH OH

[0022HO, BCéshb&hld @36 &dﬂ@yﬂkﬁzéﬂ&cc&ﬁr@'ﬂo fthe ﬁm&dﬂ'ﬂ dl'é%@nbéa it Example
9 258 [00244] Compound (258): 300my ég
81 usipg d pRrame-phqnypranase wiplass! édmeﬁlytbmzﬂfbr@ml J28nMS, (ESI(-))

S 59 (excess) of mannitol dissolved in 10nL of
nﬂez%%?%@“ﬁa "added and the honpgeneous solution stirred

for 1 hour. The sol ution \ﬁﬁ then | yophilized and the
material used without furthgrOharacterization.

236
Example 156.
[00222] Compound 237 was synthesized according to the procedure described in Example
81 using 1-Bromo—-3-phenylpropane in place of 3—methylbenzyl bromide 128 and 3—
(4,4,5,5—tetramethyl-1,3,2—dioxaborolan—2-yl)phenol in place of phenol 64. MS (ESI(-))
m/e 255.07 (M-H)".

237

Example 157.

[00223] Compound 238 was synthesized according to the procedure described in Example
81 using 1-Bromo—4—phenybutane in place of 3~methylbenzyl bromide 128. MS (ESI(-))
m/e 269.07 (M-H)".
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[00245] O her prodrugs of the any of the above

conpounds are enconpassed by the present invention.
woe@dnes3so of boronic acids can be in the formpET/UR®07/021626

"ate" formwhen the Page 237 of 255 WD 2008/ 063300

PCT/ US2007/ 021626 boron is pyn its tetrahedral form

Exenpl ary prodrugs of corrpounda’?@) i ncl ude, but are

not limted to, any of the fgllow ng conpounds: HO CH
OH OH 0, B, O BF NaO B, ONa O~ O O FFFI LF FF
F F 258 165 (H3CQ)2N(OC C(O )2 0,B,0 OB,O

0B OOBOFFFF and / : 4 FF F\ F Exanple
172. Inhibition of Rat and Hgman FAAH [ 00246] The
foll ow ng assays nay be used/to determine the

i nhibition of FAAH by the |conpounds of the present
invention: (1) a fluorgsSsence-based assay for fatty
acid am de hydrol ase gpati bl e wi th high-throughput
screening as described i'n Manjunath et al.,

Anal yti cal Bi ochem stry (228?) 343:143-151; and (2) a
hi gh-t hr oughput screening the discovery of
inhibitors of fatty acid am de hydrol ase using a

m crosone- based fl uorescent assay. Wang et al .,

ExamBi&Ogy, ecul ar Screening (2006) 1-9. [00247] Rat FAAH
reparation: Five rat livers are honogenized in five
[00224)o] dCorppanmd 23%iwal symtbesizpdchcdardimg (@ thergvberiduft: dkcribed in Example

.0, M r | uti Vi n U Turrax, T2
1 s TR e R SRttt ot b i s el 122
: ' t E%%—T 13k IS centrifuged at
mpla%g%fr él@g(%lg?%)stﬁn n t))ergf%ajnsg!q&ﬁ(gﬁgil'l et, contai ning

nucl ear debris and m'toch,qadri a is discarded. The

supernatant is centrifuged aTB/QU, 000 g for 30 m nutes.
The
F

239
Example 159.
[00225]  Compound 240 was synthesized according to the procedure described in Example
81 using 1-Bromo—2—(3—chlorophenyl)ethane in place of 3-methylbenzyl bromide 128, and
phenol 122 in place of phenol 64. MS (ESI(-)) m/e 293.06 (M-H)".

HO,
5-OH

5

0

Ci

240
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supernatant is discarded and the pellet solubilized
via a dounce honogeni zer in resuspension buffer ( 20
wOorkdoBleas80 pH 7.8, 10% v/v glycerol, 1 nM EDTA, PAP@S2007/021626
triton X-100) overnight at 4C to resolubilize
Exanﬁﬁgﬁg@ne bound FAAH. The solution is centrifuged at
; g for 30 Page 238 of 255 WD 2008/ 063300
[00228CT/ CERPUHIDAIBER syhthBdiSacadtding tRehrbeddus &éé@lgge%ig Example

e supernatant containing rat FAAH is aliquoted an

81 usinp d sBronte-@z Ehvd-wlictotophgnyt)ethiane mgdaceant 3-—srethydzenzyrbromidg 128,

ter a at .- 80C. 024 na aration:

and pReBR AR acE ot pBengy e METESUEY R I8 AHEBRCG *T50mm
x 25mm cell culture dishes gﬁpning Inc., Cat. No.
430599). Transient transfec q@i”takes pl ace at 30-40%
confl uency according to FUGENE| 6
. (Roche, Cat. No. 11814 443 {j00%
procedure. [00249] TransfectilQn/Procedure: The FuGENE
transfection 6 reagent (45uL) |s added to 1410 ulL of
media (DVMEM serumfree withodt pen/strep) in a 15 nL
coni cal tube and incubated at roomtenp for 5
m nutes, followed by the atditi on of FAAH pl asmi d DNA
(1Sug) (Ori Gene Cat. 2119221, Genbank Accession
No. NM 001441.1, 0.67 ug/uL) and a further incubation
of 15 m nutes at roomtenperature. The resulting
solution is added into one dish of 30-40% confl uent
COs-7 cells in a drop-mﬁsezﬂﬁnner. The COS-7 cel
di sh is subsequently incubated for 48 hours. The cells
are then harvested. [00250] Harvest procedure: Mdia

Examy@s‘ﬁspirated fromthe dishes and the cells rinsed
ﬁﬁ}1ran PBS. The PBS was renoved and 3 nis of PBS

[oozzaﬁdeccbrh unAQ49ivel syrthesigidsicovamg t6 BieARBEbdurt deRsitsaan Example
the cells, and the subsequent cell suspension

81 usigg |l +Bromea-2i--#rifluoremethylpbenyd Jethang ireplagthef T-endtkylbenzgl bromide

|| et nt rd fugati.o 0 f 1nut es
128, R a6 270 FEF ampPiteto Dtast T T BBt he
cell pellet snap frozen in %jquid nitrogen, store at -
80C. [00251] COS-7 cells - FRApQirification: [00252]
(1) Fractionation: Frozen cell]pellets fromtransient
transfections are thawed on ¢'C¥ and resuspended in
12. 5mM Hepes pH 8.0, 100nmM Na 1mM EDTA (1 O/ 0. 2g
cell pellet). The pellets werg dounce honopgeni zed and
then sonicated to produce cellOextract. The cel
extract was subsequently cenfrifuged at 1000 g to
renove cellul ar debris. A¥ was di scarded and
the supernatant centrif at 13,000g for 20 m nutes.
The pell et '

ransfecti on Reagent
i nsert sheet

242

Example 162.
[00228] Compound 243 was synthesized according to the procedure described in Example

81 using 1-Bromo—2—(4-trifluoromethylphenyl)ethane in place of 3—methylbenzyl bromide
128, and phenol 122 in place of phenol 64. MS (ESI(-)) m/e 327.06 (M—H)".
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cont ai ned nenbrane bound FAAH. The supernatant was
di scarded and the pellet resolubilized. [00253] (2)
WORe008063300 | | zati on: The fraction of interest, ¥ABUSDOYI21626

menbrane fraction) was re-suspended in re-suspension

buffer (20nM Hepes pH 7.8, JD)%/y dycerol, 1 nM EDTA

1% Triton X-100) (2.3nL re-sug sion and the sanple

incubated on ice for 1 hour ahd then centrifuged to

at 13,000g renove any partiqulare matter. The

super nat ant containing sol zed human FAAH was

al i quoted and snap frozen in Jiquid nitrogen and

stored at -80 C until use. ge 239 of 255 WO

2008/ 063300 PCT/ US2007/ 021626 [002541 (3)

Characteri zation: Prot ef ncentrati on determ ned by

Bradf ord assay. SDS ge d Western blot to confirm

presence of FAAH activity assay Km determ nation

- 96-wel | assay Linear dependence - 96-well assay

St andard conmpound Ki deternpygation - 384-wel |l assay

[ 00255] Rat FAAH Bi ochem cal Inhibition Assay;

Mat eri al s and met hods: Rat FAAH bi ocheni cal assays

are carried out in a 96 well flat bottom bl ack
Ekanmﬂwﬂ&&eated pol ystyrene plates (Corning Costar

F H t buf f 50 nmM
[0022% 242Mag erggq,%gqupglgﬁo em?écedp%scnbe% in Example

. 81 uSI(ﬁ%@S%%@l?@Q%QUG gihg%;l%é%aé@;ﬂ gﬁgé (r)eact 10 %‘;ﬁgg lée 128,

and plemoEl22 inipdave wif phatol 64rMSHESI(e))me/a@89.0p EiH)at i on
filter 355 nm (40 nm bandpass); Emmsion filter 460 nm
(25 nm bandpass)]. The rawHd uggscence is plotted on
the y axis and the inhibitor cBncentration on the x
axis to give a dose response jRhilsiti on curve. The
data is fitted to a single si conpetitive
i nhi bition equation, fixing the¢ZKmfor the rat and
human enzynme to 12 uM and 9 respectively. [00256]
Rat FAAH Bi ochemi cal | nhi bitiron Assay; Experimental
Protocol: The principle Qf fhis assay is the
hydrol ysis of AMC- Ari choyl , a fluorescent anal ogue
of Anandami de, which resybts in the formation of
Arachi donic acid and AMC.| The formation of AMC
results in an increase i P$Muorescence (see, for
exanpl e, Manjunath et al., Analytica

244

Example 164.

[00230] Compound 245 was synthesized according to the procedure described in Example
81 using 1-Bromo—2—4-methoxylphenyl)ethane in place of 3-methylbenzyl bromide 128,
and phenol 122 in place of phenol 64. MS (ESI(-)) m/e 289.09 (M-H)".
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Bi ochem stry (2005) 343:143-151; and Wang et al.,
Bi onol ecul ar Screening (2006) 1-9). The inhibition of
w@e@det3od or mat i on and hence fl uorescence as aP€¢T/OB100TOR1626
of inhibitor concentration enables the determ nation
of Ki for the conpounds. [00%@7] (50‘ 0.49 ng/mM Rat
liver FAAH solution is nmade up BN II"'—AAH reaction
buffer, and 78 ul pipetted intg a6 well plate. To
this is added 2 uL of a 3 fol rally diluted
inhibitor froma DMSO stock ion. The FAAH
solution and inhibitor are incubated for 30 m nutes
at roomtenperature. The FAAH r@action is initiated by
the addition of 80 uL of 40 u AMC Ar achi donoyl Am de
in FAAH reaction buffer, gtding a final reaction
FAAH rat |iver preparatj concentration of 0.25
ng/ mL and AMC- Ar achitlds®oy[™substrate concentrati on of
20 uM reaction volune 160 uL. The reaction is allowed
to proceed for 4 hours at pgem tenperature. The
reaction is stopped by the addition of 80 uL 12 uM
Exameplﬂ(lsﬁSQheter ocycl e (Caynman Cheni cal s , catal ogue #

[0023%‘0332ng %gté'grtng%f gl?gcgggfhﬁ;ﬁ | ?)Ef%@%o scrlg'ed in Example
81 usﬂgLBh%%%ﬂ/p é’rg@iﬁane[lﬁ 9?&5§l)f ﬁqﬁaﬁylﬁéﬂﬂl Bﬁﬁxﬁﬂe 128 and 2—-Chloro—4—

peri nment al ot ocol ng/ mL Haman

(4.4 5§Ut%namﬂl}fllsl h&dboxqborqiaxﬁ%&l)pmack inglade i pbmol aAdMBAESI(-))

m/ezﬁgg@g into a 384 well plate. To this is added 1 uL
or’ rd serially diluted inhibitor froma DVSO
stock sol ution. The FAAH 8I ution and inhibitor are
i ncubat ed for 30 minutes &t \rBe@Hwtenperature The FAAH
reaction is initiated by thg addition of 25 uL of
40uM AMC Ar achi donoyl Am desi%y FAAH reaction buffer,
yielding a final reaction h FAAH preparation
concentration of 0.05 nmg/m 3gnhd CIAMC- Ar achi donoyl
substrate concentration of 20 uM reaction vol une 50
uL. The reaction is allowegd to proceed for 4 hours at
roomtenperature. The ion is stopped by the
addition of 25 uL |2u et oheterocycl e ( Caynman
Chem cal s , catal ogue 0435). The mcrotiter plate
inread in the envision plate reader. [00259] The raw
fluorescence is plotted on2¢khe y axis and the
i nhi bitor concentration on the x axis to give a dose
response inhibition curve. The data is fitted to a
single site conpetitive inhibition equation, fixing
the Kmfor the rat and human enzyne to 12 uMand 9 uM
respectively. Exanple 173. Inhibition of FAAHin its
native cel lular environnment
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[00260] Cellular FAAH inhibition assay: This assay
nmeasures the activity of FAAHin its native cellular
wepoosioeasnent . Radi ol abel | ed anandami de, triti ap@dUS2I¥07/021626
its ethanol ami ne conponent is added to a cell
Examﬂesf) sion. Anadam de diffuses into the cell, whereby
e native cellular FAAH hydrol yses anandam de into
[00232) acsydidhésts dqwﬂ3e$ﬁﬁéﬁkﬂﬁﬁ9roﬁiﬁ?—2ﬁﬂhbisHpGH'epylboronic acid
reaction is quenched in a methanol/chl orof orm m xture.
(249).Et hanol amine partitions into the aqueous phase and is
counted via a scintillation counter giying a neasure
of cellular H activity. Inhibitio udi es are
peof or med b ~incubating the cellsoyw®h serially HO. 5 OH

di l yted inhibigor, followed by the addijtion of .
f a0 o abel anandanipgg,. NEQ0261] Cel par ation:
RBL- 263 ap D adherent cellg weresssitured via th

d prot ls. Cells re trypsi nije: and washed

i N RPM, buf{ eo._m-MS"0741% BSA. e cells vere ©°
resuspgrded, counted a\@/g‘ di l uted toaa al cell o]\
density of 1xi®6 cells/m. Hurran werg i sol |
#40om whol e bl ood and used at a final cell density 9

4.5 x 106 cells /m in RPM plus 0.1% BSA b fer. 249 5)

[ 00262] Anandam de substrate solutifgp: A M 3H

anandam de substrate solution was prepared by

diluting froma 16.7 uM (luG / ul) stock in RPM

ff o i d

(002338 CoraPhiitt Dby el 1208 0E TE, 4Bind 2070 0me 1 2c0.), PP
(551menReq W TEA (H8de, h2eq Pagee dddbolvdd 125D MICo LEHISAfHS JOIF and

cooleq (TG ARTEOTGT Gich A9 RIPEn LIALL {65mes D) wes added dhopwise and
the re%s@iBﬁ hEd tPfdom BiBelalife SHQSURIS »%chHggﬁ%tTglgqgmﬁfihn was

say: A 350 uL cell suspensions was in
stirredsfer il & hbyrs dind goadthedivithil NoH CLadd estrictechwith Bi@@ aidowiter. The

organiEdpyes NS PO VBRI 10 WA NS beanoeated onto
silica &8 élﬁox‘fi@t’ngi'a?ﬁédjﬁp@ug%_ EtBAé/%?:(U) ]t%gfodu@%s SUPFhfLSid'( 130mg,

serially uted inhibitor, Intarn a constant

yield 26%¢ i nhi bitor concentration during the tine-course
f the reacti he RBL- and T-47D cel |l s were

1002381, isimediin (249 Graiacind 24 e Symthen e abrordige s the procedure

descriBid MBI PRI B9} yahayi 2R_hhe reaction was
rlquenched by the(a%gi)?i on of 700HL|15L of nethanol :
chloroform (1:1 v/v), which |yses the cells and

E Igﬁféj vates FAAH. Sanpl ed were vortexed and

Xamp ffuged to separate the aqueous and organic

0023510 WynBSis o RPLODIQU AR GIaniiR6)-BI) e of

[ glnanglgm dg hggr ol ysi's parfli’at iloﬁs_ oéntngﬁ{rﬁgk}g)gaeous

fluorophesybarmhi¢ acid¢2dt)ed via a scintillation counter.

N N e S

0
» ’J*o ) g~ PPhy N~ HCl
OH F 0 5 —_’
N
& TY ¥ o
250 122
251
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[00264] Data Anal ysis: The radioactivity in the

aqueous phase is plotted with respect to inhibitor
wW@emses3nmt i on to generate dose response i nhi bPCT/O82007/021626

curves, and the data fitted to determ ne the |IC50.

Exanpl e 174., FAAH Cel | - Based say Protocol for Human
and Rat Bl ood [00265 is assay neddur.ds t he
cellular actovity of FAAH ia.wbole blood via z

he
hydrol ysi s of radi | ed arfandani de by th me
met hodolfo nd pr@r%?% e Fn@i n the cell ed

hed | nMeANDI € FAAHTS™foundlto be
expressed ih the cells of thel immne syste O[00266]
Substrate 9l ution: 3H Anandeti de (|l uC uL, 16. ZuM
stock) isJadded to a final Jcopcentration 6f %iOnM (4x)
for the [ursim whol e bl ood Asstys and 20 2x). for
rat who he RWVPI Dbuff lus 0.1%
§ sgk4tions are” ingygbated

assay desda

bl ood assays t
FH gg{;\ndam’ de st
Nut at roomtenperature prior to use in the
ole bl ood 1Y/ 002 Human ol e Bl.ood.,Cel | ul ar
o0zt Cordofifia BRI ymelaR 251 1 S Pt P T ot 100
excepiolr Repifingadlboholl 2P tved aldaRbl2g00r added from DVBO st ock
solution for 30 mnutes. The assay is initiated b

[00237he GempeRush(250):Aompauer 25h AT are, ddeg.) sms Sissolyed in 3 mi of dry
kel diRg. a.final val une af . 3 ul_and 3H.
THEF. g%@n@%g grdigggic,-2 %@@E’%%ec nt’ Sa%dlg%' ige K Wapgirred for 10 h.
Hexarleafatadaed umtiDat i€ précipaistdRame duf 6f the Soltiioh tTde vHiteR&ipatate
tenperature, and the reaction stopped by the addition
was cejfecteddlyiough filieation pogive d AP sreodfdrempound 2‘5¥v). This |yses

e | | i tivate FAA he solution js
002347 CEnnSuRhiessl i abiheart 03 il den) Sfasiiithe g uiiyeon:
FormdMehgtit (Fmevatiaih datehyFoDInys | 650648 Wastddded B dtied fHABSmin. Then

. aqueous phase, and is counted via a scintillation
sodiurg ghizroberohpdrde(9 Hmeo8.0e4 b wapadded gind @lz3eaction stirred for 2h. Flash

PCT/ US2007/,0216 Rat, whol e Bl qad |1 ul ar
chroma{EkrarRg O e aprl sl Ghe el Ferve 10mat omiieps 253
[00238fT i@drhyostd 258y Gomhpdant 254 a6 s¢hthdsprd MESRIIRE @6 the procedure

solution for 30 mnutes. The assay is initiated by
describetbindixampleft MS fESIew) sve AHahiiMritle (175uL) yiel ding a

final assay volune of 350 ul and 3H anandam de
substrate concentration of 10 nM The reaction m xture
Exampke 168ncubated for 30 minutes at room tenperature, and
reacti on_stopped by the addition of 700uL of

t h
[0024%te Keavaound 263 mas synithgsized ag describathinsExagrpde 16 hexcept fog

s TR SRR PR NS STl ot e

anandani de HO\B,OH
= :
o)
255
Example 169.

[00241] Compound 256 was synthesized as described in Example 167 except for
substituting benzaldehyde in place of formaldehyde, MS (ESI(-)) m/e 392.15 M-H)".
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hydrol ysis partitioning into the aqueous phase, and is
counted via a scintillation counter. [00269] Data
w@o@BYei3sd The radioactivity in the aqueous phBGEUR®07/021626
plotted with respect to inhibitor concentration to
gener ate dose response |QQ|Qh;ion curves, and the data
fitted to determne the 180 Exanple 175. In Vivo
Anal ysi s of Boronic Acid<gnd Boronic Ester Derivatives
in a Pain Mdel [00270] s assay may be used to
eval uate the effect of thelconpounds of the present
i nvention on the reflexive®ithdrawal of the rat from
an acute noxious stimulus)(hot surface). [00271] (1)
Heat plate to testing tegnperayuxe (Hot plate anal gesia
nmeter; Harvard Appara - fakes about 10-15 mn
(the actual surface te ature is not reflected in
the LED read out. The actual surface tenperature is
10 less than the read out RH@icates). Read-out Surface
Exa tFnE"’57 C 47 C 62" 52" 65" 55" [00272] (2) Place
mﬁ exi-glass cylinder on hot plate. Place rat within
[0024ZY | i O6tBpoRADST bids tsynthéTRY- as\ﬁé&@lb&épﬁl E)@ém;ﬁé 4 6¢ Exéeb? S

its hind paw or junps, stop the tinmer and renove
substibing the @)-ealcohot 35Uwithéts 6e1§pmns M3 g tey m(¢ 395 M-H)".

usually 6-7 sec at 52 C ure baseline |atencies

for all rats. [00273] (35l "Bnj ect drug or vehicle.

[00274] (4) Measure resﬁ&@S 15, 30, 60, 90, 120

mn, etc. after drug inje on. Cut-off tinme for 52 C
is 30 sec. Arat that doeslnot respond by 30 sec. is
assigned a |l atency of 30 Qec [00275] (5) O ean hot
plate surface in between ajpe points with water, dry
with kimuv pe and wait ntuerature read out has
returned to 57 T. Page 55 WD 2008/ 063300

PCT/ US2007/ 021626 [ 00 Data may be expressed as

ei ther | atency or percent ??ﬁinun1possible effect [%
MPE = (drug |l atency - basefihe |atency)/(cut-off -
baseline latency) x 100]. [00277] O her tenperatures

may be used (e.g., 47, 55 C). Cut-off tine should be
[0024%](;“ Jsxagple 171. Prodrugs

| Ho OH OH
HO. ;. .OH OH OH
- HO/A\T/L\T/l\V/OH 0.0
uli OH OH F
t-BUOH/H,0 O

-, g
F

9
258

[00244] Compound (258): 300mg (1.0eq.) of boronic acid (9) was dissolved in 2mL of t-
butanol. To this 4.5g (excess) of mannitol dissolved in 10mL of water was added and the
homogeneous solution stirred for 1 hour. The solution was then lyophilized and the material
used without further characterization.

[00245]  Other prodrugs of the any of the above compounds are encompassed by the

present invention. Prodrugs of boronic acids can be in the form of the “ate” form when the

Page 237 of 255



accordingly (e.g., 40 sec at 47 C, 20 sec at 55 Q).
I ncreased tenperatures recruit nmyelinated afferents
W@ 288063380 s) whereas | ower tenperatures invol VECT/US2007/021626

unnyelinated afferents (c-fibers). Sensitivity to
boron %ﬁ;g geg{tf?ﬁgirarf b?%? é&gﬁ) \émdﬁlg%%lf%ﬁlragﬁide&) glfﬁude, but are not
limite@8Y, ah§ Of tHedoMbwdag compBindan bet ween Serine-241 of FAAH

and Boronic Acid Inhibitors [00279] Treatnent of rat

FAAHOpr i woth the active site-directed

irrev | bl £~ nhi bitor nethoxy arachi donyl |

fl uorophosphonate results in a cr%al str e

wher ei n Ggtthoxy  ar aghi donyl NgfhgsPhronat €0 q'BO\é ently
|

bound to {hegside ch |nFof Ser - 3241 ( Bracey ,
Sci ence 2) 298: ¥3-1796) . 80] Base this
data, it\is hypoth ‘ed t hat boronic as

rever si bFe~coval ent
si de chd of Ser - Il Thjs h hesis js GQnN%j stent
with the Kinktic data. Wl ecul ar” mbdel i ng studi €s of
aryl boraggc acid conpounds provided by the fgesent
invention indicates that the aryl ring can be _
directed to bind her in the narr h ophahi

ch of the en e near Ser 24 1(QW@ is~‘8PCB)(N\(CH3)2
congl ugnt with te nbraneopo tion and t yl chain
bi nd‘Bﬁg pocket , o8’ alter natigiel y bind towasd the

ant protein
cal to the
except at four positions iln the
fhgse four
) L sphobi’'c@@hannelnear -
Ser - 241 in the rat x-ray structure. Starting fromthe
publ i shed X- ray crystal structure of rat FAAH, a 3-D

honol o% model was built of human FAAH using the
Examp}q,lnga bt!’éﬂ% efl\RptendbHyman BAAHVanuel Peit sch,

[0024@?\1I gfgg z?ssﬁh elia%’ ﬂ% %m@éoigggrgmogs@eo é%xﬁ)\%lén of FAAH by the

compc(u]nﬁ@ﬁ)f Zﬂ@]nie)sent ineewibnor(l} hiffuodesteritermised ussapdet fafy hdi@ amide
{;uman protein, nutation of these four residues to.  the
hydrolags \cmipaiible nvjith g thienghput ﬁcqeﬁ@na \Avadessabrde it Mapiunath er al,

Analyl?{]az %?{/’?gb%&oﬁioggjaghf?m |1¥>1 eepflﬁht Hl?m%‘hpgt' Wee%n%for the

cid co e ary
discovetryo st irhitsitorsrof fattyt zmd hmsdf h}&hbldﬁtemmé @Gﬁﬁﬂjsofﬁbebased fluorescent
i nhi bition const Ki). was neasured for a panel of

assay. o Wa{g f Hotipinele f’rdscré‘ﬁ"r’l‘[’%{thpﬁbl‘cgonpounds differing in
[0024@“9'1&2@5&%# ggéﬂ%rhﬁﬁ‘ﬁ.b'lilvé gt 1RRA L RMheAREd TRAVE fld volume

with ice cold Tris (20 mM pH 8.0) and 0.32 M Sucrose solution via an Ultra Turrax T25
homogenizer. All subsequént preparation steps are carried out at 4°C. The homogenate is
centrifuged at 6000g, for 20 minutes and the pellet, containing nuclear debris and
mitochondria is discarded. The supernatant is centrifuged at 40,000 g for 30 minutes. The
supernatant is discarded and the pellet solubilized via a dounce homogenizer in resuspension
buffer ( 20 mM Hepes pH 7.8, 10% v/v glycerol, ]| mM EDTA, 1% triton X~100) overnight
at 4°C to resolubilize membrane bound FAAH. The solution is centrifuged at 40,000 g for 30
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WD 2008/ 063300 PCT/ US2007/ 021626 bel ow summari zes the
statistical analysis for the panel of eleven

W@ o09poesds, conparing the ratio of inhibitionPCT/US2007/021626
constants for the wld-type rat and human enzynes

minutpEoid s Bt is2aoa  LE pietahe REREh R R £ AL g dHAE End fash
frozexl Wih 1igRRARALOES 48l Rtbrad fo§ﬁfﬂgrt@m¥& ﬁwattlwce aryl ring

directed toward the narrow Sy obic channel. Tabl e
[00248] R/ Humap FAAH Prem@irgtion: 09 1r70®115/émre splittghe0daygbsome :5 into

PR NN R RN T EEN O

takes PHfe€rat 30040951 d’(‘)ﬁﬂﬂ&lclyoelc@orldll%nto FRGENRes %ﬂ%fécﬁ@ﬂtl?etag&ﬁ (Roche,
equi val ents to't he ;?ECI]‘IC enmbodi nents of th

Cat. Nm\lﬁ&k‘l%o%éwﬂtbwthm we. Such eqU| val ents are

o024 PR SSRARSER T G IS L S RS, AU i e

1410 GL%fh@edMé(mMENm setum AN TtHRR Spn/ E3p) Yo @cpseatLaebﬁcal tube and
conposition, conprising a conpound of fornul a

1ncubz(tgzl ay rpo(nRze)mp for 5 MniButes, |ﬂoll§)wgql bzt thé addnaoe i EAIAlH/ plasm1d DNA

(15uggg§g§t€§egl:§t.f@ﬁ%{l@;ﬁff%@ﬁglc%c‘%@saslo SUKM Hot¥a1.1, 0.67 ugul)

and a further incubation of 15 minutes at room temperature. The resulting solution is added

into one dish of 30-40% confluent COS-7 cells in a drop-wise manner. The COS-7 cell
dish is subsequently incubated for 48 hours. The cells are then harvested.

[00250] Harvest procedure: Media was aspirated from the dishes and the cells rinsed
with 10mL PBS. The PBS was removed and 3 mLs of PBS added to the dish. The dish was
scraped to resuspend the cells, and the subsequent cell suspension collected into a 15ml
conical tube. The cells were pelleted by centrifugation at 1200 rpm for 5 minutes in a bench
top centrifuge. PBS was removed and the cell pellet snap frozen in liquid nitrogen, store at —
80C.

[00251] COS-7 cells - FAAH purification:

[00252] (1) Fractionation: Frozen cell pellets from transient transfections are thawed on
ice and resuspended in : 12.5mM Hepes pH 8.0, 100mM NaCl, ImM EDTA (10mL/0.2g cell
pellet) The pellets were dounce homogemzed and then somcated to produce cell extract

The cell extract was subsequently centrlfuged at 1000 g to remove cellular debris. The pellet
was discarded and the supernatant centrifuged at 13,000g for 20 minutes. The pellet
contained membrane bound FAAH. The supernatant was discarded and the pellet
resolubilized.

[00253] (2) Re—solubilization: The fraction of interest, (13,000g, membrane fraction) was
re-suspended in re-suspension buffer (20mM Hepes pH 7.8, 10%v/v Glycerol, ImM EDTA,
1% Triton X-100) (2.3mL re—suspension and the sample incubated on ice for 1 hour and then
centrifuged to at 13,000g remove any particulate matter. The supernatant containing
solubilized human FAAH was aliquoted and snap frozen in liquid nitrogen and stored at ~80

°C until use.
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(i) Z is -ORand Z2 is -OR an optionally substituted

Cl-6 aliphatic, Cl-6 heteroaliphatic, C6-12 aryl, or
w@ge0g/A6Ised er oaryl group; (ii) Z' and Z2 taken pOLESINET/021626

forma 5- to 8-nenbered ring having at | east one 0O

o025, O RS RO ooy U5 SRR ) Bl

addi ti onal BPSeiebaidWestefidspelddonfitny ptsbrelof F AIAIIM t he
group consisting of N, S, and 0O; or (iii) Z is -OR
and Z2 and etV apsayoget her form an optionally

substi t ut edy5- L-.menbgred.rin wherein the ring
is conprise o?étgrg}lé%t{r?%a—t %érr_sweélna Sagfpti onal Iy one or

nore addi t Lpeal ddpehdneat 9gswelndgagndent |y sel ect _ed
fromthe group consisting of N, S, and O0; each Ris
hydr ogen or Stahdag cpopannd Ksdgiemiinationd- 38d-—evellassayat i c,

1- j t - 12 |, -12 het I
ouzsg el EXPEHRESh b it A<l A LRORE R paam
biochéimibalt dskaiisefe ThFrldAdM: iRTa 96 IRANEA Kokobh Blakl lnBRSrea®d polystyrene

C2- 6 al kenyl ene noi et ng Ais a substituted

;R
plates {Qeming Eestardzatelogyd # 361’@&1: edctim buffera 50 engsHepes (pH 7.5), 1

o i ity o0 16 trieveliore
mM N o Trtarer o 0. EA R s Pie AvC path RN ARfREC Cayman
ChemicaBeapsnstent Citafpue ¢t 05098 THeGe M As $¥ASh hi FYE/ifbn Microtiter

S and 0, wherein Ring A has at |east one fluorine
plate repdpst[Excitation fitter 353 nsm (4 mmtbapdpass)sEramisiarafiiert 468 ngn ( 25 nm

r r chain. wherein an two or, tht . .
bandpph: PR e @obicc i BoBed o1 B 955 b Hiam sangapyration on
the x rakR &C@ilewh tdds® RespBhseMhebitidh curveNTMNe. dd¥Ris fitted to a single site

-(CGNR) -, -S-, -gg;.o)-, -S(=0 -, -§(=0)2- or an
compegibive yiabitign equstion; inxiagl thepgfmrfpr heganaiddrymanreageme 46 12HM and 9
M %gtvé? 2008/ 063300 PCT/ US2007/ 021626 each R is
u reﬁ:i/ l%g%‘n, -C(OR a suitable am no protecting group,

[00256) RatOFAAMaBiochemdedl | InHiBionl Asay;| Wxpetimentdl- Protocol: The
. .heteroaliphatic, C6-12 aryl, or C6_12 heteroaryl
principje ofi ghis Rssay; is the )hyﬁx;omsgﬁgQ%AM@@gdmdonm a floeescentidnalogue of

Ananti_%ﬁ, 'vs{tg‘:h r_@gﬁﬂ% %6 }Heﬁ?éh?@%o?ﬁr?ﬁisl&% %ad gncﬁi 821,\{['\&5 T%‘l% formation of
AMC ré&ultylifan (2343 if3 INORISEInde @e’é? lf& d&ﬁrgg{% :Rg%dé% kYal., Analytical
Bioch%i@%ké&{)tﬁgjgﬁagilagl?%hd p\)?’zrutlgl 2t al., Biomolecular Screening (2006) 1-9).
The inhibition of product formation and hence fluorescence as a function of inhibitor
concentration enables the determination of Ki for the compounds.

[00257]' A 0.49 mg/ml Rat liver FAAH solution is méde up in FAAH reaction buffer, and
78 ul pipetted into a 96 well plate. To.this is added 2 uL of a 3 fold serially diluted inhibitor
from a DMSO stock solution. The FAAH solution and inhibitor are incubated for 30 minutes
at room temperature. The FAAH reaction is initiated by the addition of 80 uL of 40 uM
AMC Arachidonoyl Amide in FAAH reaction buffer, yielding a final reaction FAAH rat liver
preparation concentration of 0.25 mg/mL and AMC-Arachidonoyl substrate concentration of
20 uM, reaction volume 160 uL. The reaction is allowed to proceed for 4 hours at room
temperature. The reaction is stopped by the addition of 80 uL 12 uM a—ketoheterocycle
(Cayman Chemicals , catalogue # 10435). The microtiter plate is read in the envision plate

reader.
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nmonocyclic, C6-10 bicyclic or Clal6 tricyclic ring
system optionally contai ning one or nore heteroatons

w0 pabepedsoent |y sel ected fromthe group consi stP@mUsioon21626
S and 0; each occurrence of Rl is, independently,

[0025&‘@( g?%ﬂan&gﬁl{ 9%%6 @ksi%t%ot?@?ﬁ%ﬁr r'%gé‘ﬂy Jluman FAAH
solutiorBis @rit)e, updh FRAOAH @gdction @hfﬁe’r ahd 34 lut pipedd o & 384i wdIPplate. To this

rou% each instance of i s, independently, hal ogen,

is addeddR uL. afrs3 foldserigliopdiluted 1nh$@ngrom ; 150 stock rolutiomp |’:Ehe FAAH
solutio C%n%% %lg{t 12 aI&in(’élb!}l%fi I’f%rrl\]%f rlncnug)ersan oo%é lte%?;ga?:ralltérr nge FM reaction

is initGdbyi e tad&ft‘d@n ff 28 WANGK 40U ,AMGd&ﬁ@HldsﬁWl YAm#de ih AU reaction
between 0 to 10, inclusive; with the proviso that when

buffermekimg\mcﬁazl reapiéon hwrsart FASH neepetation iconesntratggn of %5 mg/ml and

AMC EreRibRe1 oS8 QR of 20 Bbbneaglf ARIRE g The reaction
is allowWed to2prda@dd for 43 houR€at CRBRO fentpefiturdC CPhéli lré&tlb@ i& |sﬁi1p_R?:d by the
3, wherein both Ring A and Rng B are pheny

addltummb%% uLulénI\/h%d@tcdlr:WQcheledl Gayman, Chmlpaslis ) caral@guax#u 19435). The

X Bis attached to Ring A
mlcrogtg {e mtr‘ﬁaéi 1821? %} Ig?%)rﬁeadebage 247 of 255 WO
[00259}308?}@@3&%0?555%&39@7(1&31612 the P axith@d GRERMSitdr QBncentGration on

according to claim1, wherein is a coval ent bond .
the x Tes tfbﬂﬁ@satdoéﬁ r@ﬁcp@of?edmhgbltl@n survemThe daterisifiited fosa gingle site

Cl-6 car C ei n _one
compe| g ARbiFR R PG SR R el SRR me 181 2 and 9
uM regr&dﬁ{z@pdent 'y repl aced with one or nore -0-, -N=N-,

-(CNR)-, -S-, -C(=O0-, -S(=0O0-, - S(=O)2- or
an opt| onal |y substitut ed phenyl ene noiety. 7. The

o acc i,Ag. t.0 cl.aim wherein X js a
ExamBRIPAD thb @ GOEAREI & Seefiefutaf BB EpRmgnt” (o o
[00260]hr &CelRibi WA ARE inhibiti®n Assay: aTEis ABdaly GR@stinés @Ekdactlvn%/_ of FAAH in

i_ndependently replaced wwth one or nore -0-.

its na%mrﬁdélﬂ@r enviaasnti MRpdidabellad angndaptide, etritiatedi en ats ethanolamme
componen 1s acfdeg; ]to éﬁd gl%%gﬂs?o%n Anadamide diffuses into the cell, whereby the

native cellular FAAH hydrolyses anandamide into arachdonic acid and ethanolamine. The
cellular reaction is quenched in a methanol/chloroform mixture. Ethanolamine partitions into
the aqueous phase and is counted via a scintillation counter giving a measure of cellular
FAAH activity. Inhibition studies are performed by pre—incubating the cells with serially
diluted-’ inhibitor, followed by the addition of radiolabeled anandamide.

[00261] Cell preparation: RBL-2H3 and T-—47D adherent cells were cultured via the
standard protocols. Cells were trypsinized and washed 3 times in RPMI buffer plus 0.1%
BSA. The cells were resuspended, counted and diluted to a final cell density of 1x10°
cells/ml. Human PBMC were isolated from whole blood and used at a final cell density of
4.5 x 106 cells /m] in RPMI plus 0.1% BSA buffer.

[00262] Anandamide substrate solution: A 10 nM >H anandamide substrate solution
was prepared by diluting from a 16.7 uM (1uCi / ul) stock in RPMI buffer plus 0.1% BSA,

and incubated at room temperature for 90 minutes. A substrate—inhibitor solution is made by
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chain wherein one nethylene unit of Xis replaced wth
-0-. 9. Anethod for treating an FAAH nedi at ed

wale@easx3)o di sorder or condition by adm ni sterPeyus2007/021626
therapeutically effective anmount of a conpound of

SR NG NN O T S p—

into thehvabsRsI&slial. | y acceptabl e conposition thereof, to a
atient in need thereof; wherein: (i) les-(R and
[00265}2

éssanRA %ﬁ{) ubtqeﬂrwspepsmbmas tingubdte@Iwigh aetigdlyadilwted inhibitor
C6Y12 het

added 0(%6 lﬁ?[%?{ sq Iggiate 8F1 .?5? wéltltﬁ%yvltp&pmtgntéigltgtg(?naréells were

pelletdt ABAIERE &dp érhﬁtﬁnth?éﬁhd’iﬂdat Th&asils ARge C}es@b&{@eé' lhe%du!r of 10nM
attached to B, wherein the ring is conprised of carb

substrateotresesialdly d;dutednmhlbytoun@ maintziora cauitiant i foeea inhibitor concentratlon

during i o TS o ERGRAGH e BT S ang A preugieringutased wih
the subgifhtd- Rthivitdr JEImiNI& HRATPEMTTOATS Rt 8 eVreaction was quenched
substituted 5- to 7-nenbered ring, wherein the ring

by the sdditipmof 68 ldi of andjkmoat cﬂhi;)rafmdnc(dtll Mtvz),l whichnlgsesr the cells and

1nact1\?$%§nf€.%gp ?eéio}qu% oS an&nc%eg%ﬁ%ﬁin g S ect eg@feous and
organ@%%lﬁf@ngOﬁﬁleﬂﬁﬁgl%lfecﬁﬂ%(ﬂpéf&%@@gpanaﬁﬁ&ﬁldg ﬁﬁﬁcz)ilt)'SIS partitions

hydrogen or an opti onal stituted Cl1
into t}@pqgemgtpbasggandphmunch vm:ascmﬁllairoyll counter.C6- 12
a covalent bon

one! R B o a8 Bl it et
inhibi®r &bh&rﬁ&atl&[ t¢&geferate KRRY Ir @s@ﬁni@ixﬁﬁﬁfﬂoﬂcﬁ‘ﬁg’eﬁ Al fhe data fitted to

optionally substituted saturated, partia
determine thed€at ed or aromatic C5_8 nonocyclic, C_6_10
bi cycl ic or Clal6 tricyclic ring systemoptionally

i ng one or npre heteroatons i ndependently
EXﬁﬂlQ& gt FARH g I-Basedt Asypyduntacel foxdlwmanjand &Md’\’bole%lpgd
[0026%) g‘r?l‘effi’én %ggﬁgbﬁ‘:@%g?%r ﬁltegfr:éé@llaﬁnﬁctlgilty of ¥ 8L PRROEMELBd via the
hydrolysis of radiolabeled anandamide by the same methodology and principle used in the
cell based assay described in Example 172. FAAH is found to be expressed in the cells of the
immune system.
[00266]  Substrate Solution: *H Anandamide (1uC/uL, 16.7uM stock) is added to a final
concentration of 40nM (4x) for the human whole blood assays and 20 nM (2x). for rat whole
blood assays to the RMPI buffer plus 0.1% BSA. The *H anandamide sfock solutions are
incubated for 90 minutes at room temperature prior to use in the whole blood assay.
[00267] Human whole Blood Cellular FAAH assay: Human blood (262.5 uL) is pre—
incubated with serially diluted inhibitor added from DMSO stock solution for 30 minutes.
The assay is initiated by the addition of 40 nM *H anandamide ( 87.5 ul) yielding a final
assay volume of 350 ul and *H anandamide substrate concentration of 10 nM. The reaction
mixture is incubated for 30 minutes at room temperature, and the reaction stopped by the
addition of 700uL of methanol: chloroform (1:1 v/v). This lyses the cells and inactivates the
FAAH. The solution is vortexed and *H ethanolamine, the radiolabeled product of "
anandamide hydrolysis partitioning into the aqueous phase, and is counted via a scintillation

counter.
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met hyl ene units of X are optionally and i ndependently
replaced with one or nore -0-, - N=N-, NR -, -(C=NR)-,
WO 308/063306-0) -, -S(=0)-, -S(=0 2- or an opti onaPdHUS2007/021626
substituted phenyl ene noiety; each R is hydrogen,
I oup. r .
[00268 tl ona ol%ufilto%l(g t(%lﬁ% rgﬁé%}g f | ph t%iuolficg]g uLa}r}s pre—incubated
with sBRAley dlalted)hﬂbltbr aﬁ&dﬂ?orﬁWSO@todﬁ&ohﬁmh&bﬁB@ﬂﬁﬁdtes The assay is

; | -
1mt1ate¢\|81; thq\gi% ' (ﬁr\g ! oge&d@?}% oaen 1e].d@(gg) ﬁpﬂ z’sgay volume of

350 11%1%;1'9 3%%@1d ﬂbs@l‘a\%n):&cegtrrﬁw 'Q)fBRb B 1 !rg&tlﬁ)F mixture is

ormul a: erern I'S an optl ona

incubged $ri 30Jhﬁ1d1tésﬁlﬁtulfoahﬁﬁmpréﬁitﬁrb aitrlcb’th@ﬁ’ééﬂtﬂd;h%‘t@i)e@ by the addition of
aromatic nonocycl i c, bi cyclic or C10_16

700uly pf wéhainel rqﬁ}pgofgygt(érh Wi Jrhaﬁ lyye&:thﬁtcailﬁ |an@ igaeeivges the FAAH.

t
I N e p—
hydrol}@loéiaﬁﬁl_%ggqﬁf& th&’ a&ﬁ&h@ﬁl@i@e mé('%ogol\tiﬁgéﬁs \ga @%élr_lltcl)ﬂ%n doenter.
[00269]\2 Fl)atm(f’malzsls (}aﬂ)oactmvltyam the pquemalplhysesla tpdatted wighi respect to
each instan o of

Cc ou
1nhlb1|&:)ﬁa:é)8(éeﬁlgg rﬁ)lil S g%g?rgtg e 03€ reﬁonsecggl 1t1a|curv|@andl\khle data fitted to
determiSRR 1Co5 SOR. -C(OR -C®R -C(ONR)2, N3, N2R,
N(R )2, an optionally substituted C1 8 aliphatic or
C6-12 aryl group, and each instance of n and mis,

Examgl EROR6 Vil Yaaflip Sl tie ASubTRERPricdoBies HHEDATHESin o Pain

Modelo The nethod according to claim?9, V\,herei n said
mpound is of formula ll: (R), ZI \B-L Z2 (lIl) a
[0027Bharﬂﬁs: asey auayl be asackiot eisluate thergffast pbdte, campounds of the present

i.call pt bl e SI i.on.the
invendfifFTRE REIRE SathBP BRI 0 B ARG Ricd SRl ot surface).
[0027¢P @Y Wedt Splafe tOrtBing temperature (Hot plate analgesia meter; Harvard
Apparatus) — takes about 10-15 min (the actual surface temperature is not reflected in the

LED read out. The actual surface temperature is 10° less than the read out indicates).

Read—out Surface temp
57°C 47 °C

62« 52«

65« 55«

[00272] (2) Place plexi—glass cylinder on hot plate. Place rat within cylinder and start
timer. When the rat either licks its hind paw or jumps, stop the timer and remove from hot
plate. Record the response latency (in sec), usually 6-7 sec at 52 °C. Measure baseline
latencies for all rats.

[00273]  (3) Inject drug or vehicle.

[00274] (4) Measure response 5, 15, 30, 60, 90, 120 min, etc. after drug injection. Cut—off
time for 52 °C is 30 sec. A rat that does not respond by 30 sec. is assigned a latency of 30
sec.

[00275] (5) Clean hot plate surface in between time points with water, dry with kimwipe

and wait until temperature read out has returned to 57 °C.
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(RN (RYmz1 B- L' --( AXB Z2 (lIll) a
phar maceutically acceptable formthereof, or

w@b@soeisoet i cal | y acceptabl e conposition therrOf/USDR7/021626
The nmet hod according to claim9, mherein both Ring A

100278 515318 3105 SRS Eis Sten Jlenck 1 Fos” RaRFRIR anyple et [%
MPE if(ldriﬁg@até?ﬁfth%saﬁfethag/(&ﬁ-&ﬂfalvase?mem&k@o R1B0NY Ais
phenyl and at | east oné R grouplsfluorom he

[0027 t I{hthgdgnmcmmrcseﬂnay be gsaddeighd 7hb9 ). Kusraff tirpe shiadd be adJusted

o RO FEHI B, 2, T ST, e DB e

myehﬁ:ﬁ'&i Dreson y@%-t%e?d}‘whe'?@l@ %\gé'Qe&Eer%ﬁﬁesVinng@%%gﬁx%ed afferents
PCT/ US2007/021626° 16. The nmethod according to'claim

(c—fibexs). whemsisivity %o dmigaffects wadyeretaltoraddvithl diffené platst thmgheratures.
according to claim9, wherein Xis a bivalent Cl1-6
hydr ocar bon chain, wherein one, two or three

[00278FEt flyi e 406 Bvilénel fOF @oOa%hPO@Jn exéll'tﬂmdiﬂﬁn%mem Sdrine-241
replaced with one or nore -0-,

of FAA@-[}NRB))rqmc Bcjd Inu'hm)r-s - S( O) - S( O) 2 or an

jouz7B! AR SLRFECAT SRS GRS St FiSaie b
metho% aﬁam{aks %&ﬁéb}ibﬁgidhate YRERSIIA @'%%fstdl WarRturd NKiR®ein methoxy

hyl ene “uni ts of are optionally "and i ndependently
arachldepﬂaﬂedphmtehls c;mral@ntlynbpend & thelgde Thanmdt $aycl41 (Bracey et al,,

., ac [ jm 18, wherein X is a bivalent Cl-6
Sczenwgﬁ@éggdﬁ&' k%)n wherein one methylene unit of Xis
[ouzsg]ep'%@&i owtﬁ@ d'a91 it i erp&h@si%t ARChe HoRsrié aadtc%nfaoahd@ provided

~ wherein the FAAH nmedi at ed di sease, di sorder
by thecpraghint inyantien ﬁ)npaeva‘rmblesapnalentrmmpilcm adth the dlldnophlhc side chain

of Serﬂ#‘@orﬂ@? hy]g(gbésgs;%?cggsalgtg?&w@f 310 rlggegt c%ﬁa d@%&&r ,m(glelmg studies
of aryl 8&8hRRAhcREQMYPRInds BroVRIEBB5Mhe present invention indicates that the aryl ring
can be directed to bind either in the narrow hydrophobic channel of the enzyme near Ser241,
which is confluent with the membrane portion and the acyl chain binding pocket, or
alternatively bind toward the cytosolic portion.

[00281] To distinguish between these two binding modes, a mutant protein was cloned and
expressed which was identical to the rat FAAH protein sequence, except at four positions in
the sequence: 1491V, V495M, L192F, and F194Y. These four residues line the narrow
hydrophobic channel near Ser-241 in the rat x-ray structure. Starting from the published X-
ray crystal structure of rat FAAH, a 3-D homology model was built of human FAAH using
the program DeepView (Nicolas Guex, Manuel Peitsch, Torsten Schwede Alexandre

Diemand “DeepView / Swiss-Pdbviewer” http://www.expasy.org/spdbv (1995-2001)).

Based on this 3-D homology model of the human protein, mutation of these four residues to
the corresponding amino acids in the human sequence was predicted to significantly
influence the binding of the aryl boronic acid compounds if the aryl ring is in close proximity
to these residues.

[00282] The inhibition constant (K;) was measured for a panel of eleven boronic acid-

containing compounds differing in their ability to inhibit rat and human FAAH. Table 4
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di sorder, glauconma, neuroprotection or cardiovascul ar
di sease. 21. The nethod according to claim20, wherein
wo b@spedsnd ul syndrome, di sease and/ or di sor dePCT/US2007/021626
selected from neuropathic pain, central pain
fferen lation pain, C sti mul us
below{SRmaER Wi b BoRGatysidof Befpahf) oh ¥ cPiingiiado pomparing the
ratio ORkrhibitibih |cBANRIUO yr B Wild-tPSd Pat SERIORAAE dnImdd GERAT8H ratio of
preoperative pain, arthritic pain, |unbosacral pain,
inhibitiom mnswntmetletmmmlpaamndﬂmmymm @fi/&{)n dhe nla@oh@cates that the
bac oth he.
comp S hind St s BBI\GF D Fink iEstisd, R¥isat B i hydfophobic
chann8lyndr one, di sease and/or di sorder is neuropathic
pain. 23. The nethod according to claim 20, wherein
the inflammtory disorder is inflanmation

T blcﬁaracterized by—one—or—+rpre of the signs of pain from
a q%e generation of noxi ous substances and the

st nul giyygg of nNerves; 1 nflammation characterized by
heat frlom vasodilatation] inflanmation characteri zed

11 by redndds from u@bedi |l at ati on and i ncreased bl ood
fow—intlamratlon—characterized by swelling from

2.99 excessi|Veld nf | oWMganr estricted Page 251 of 255 WD

OO

2608710 PCT uuu 621626 outflow of fluid;
345 inflanrjflon cha?gf eri zed by loss of function;

0.02 i nfl ammat4on af gﬁhlng the blood vessels inflanmation
affectilng the jpints; inflammtion affecting the

11. 86gast r oi nltféstl nal Max act; {nflanmation affecting the

ski—+Aftamratt+oen—affeetd ng nul ti pl e organs and
tissues; inflanmation associated with vascul ar
di sease; inflammtion associated with m graine
headache; inflammtion associated with tension
headache; inflammtion ¥smoalatted with psoriasis,
Lrritabl e hopel  disease, periarteritis nodosa
joo283,. Tiess Slled S ns e e Cirefirize o bt bl o ASeGREBsing no more than
routiné Céxﬁér‘?ﬂ@ﬁﬁnorf %WE@&VJ]@M@&O th¥ %Sedlﬁg'eﬁ%ﬂﬁﬁents of the invention
nyast heni a gravi s, sarcoi dosis, ephrotic syndrone,
descriBahlaseins Su¢inelquvaientpareymtgudsidito bc eg¢0n!mas$$dd| by, the following claims.
hypersensitivity, conjunctivitis, nultiple sclerosis,
and i schem a; neuroinflammuati on associated with the
brain disorders; chronic inflammtion associated with
cranial radiation injury; acute inflamuatory
conditions and chronic inflammatory conditions;
i nflammati on associated with trauma and
non-i nfl anmat ory nyal gi a; acute, adhesive, atrophic,
catarrhal, chronic, cirrhotic, diffuse, dissem nated,
exudative, fibrinous, fibrosing, focal, granul omatous,
hyperplastic, hypertrophic, interstitial, netastatic,
necrotic, obliterative, parenchymatous, plastic,
productive, proliferous, pseudonenbranous, purul ent,
scl erosi ng, seroplastic, serous, sinple,
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speci fic, subacute, suppurative, toxic, traumatic,
and/or ulcerative inflammtion. 24. The nethod
w@e@enaizpg to claim 23, wherein the inflamuat oPgI/US2007/021626
di sorder is inflanmation.associated with psoriasis or
irritable bowel disease. Ci‘ gﬁ;con'pl ex conprising a
conpound associated with ne residue of a protein
weclgﬁ,yl ng the formula (I)-conplex: Res, (R). Z
------------ BL' X-R* Zz Rest (I) conpl ex wherei n:
Zl Arphappacgutcallpracedptatile cempesitiine pempiysing a gpmpeund of formula
optionally substituted straight or branched Cl
al kyl ene or C2~ al kenyl ene noi ety; Page 252 of 255 WO
2008/ 063300 PCT/ US2007/ 0216¢¢ Ring A |(§z)a optionally
substitut ed ?turat ed, part al) 1y unsatyrat'ed or
aromatic C5_ nocycl i g; 8, 10 bi g or 010-16

III,

nore heteroat6ns |ndep
group consi std?ng of N, Sand 0; X is & coval ent bond

or a bivalent Cl-6 hydroca{!ﬁ?n chai n, wherein one, two
or three nethylene units X are optionally replaced

V\%It h é;'hgtrmac§PF &gﬂa{ Weptable(lgﬁhﬂh): ef)f “aid: a lpthna@:u‘ucally acceptable

an optionally substituted
exc1p1pﬂ1teny| ene noi ety; each R is hydrogen, -C(OR a
Suhit apl e ami no protecting group, or an optionally
WSt uted C1_6 aliphatic, Cl-6 heteroaliphatic,

Cﬁﬁlﬂ A YIoR 04ndCe21% hejRer aar szilg)égu%?ﬁ’%tQal | 'iahlphatlc Cis

rogen or an optionalTy substitu
heteroﬁ]lp}ﬁltlh,eﬁ:@rzcaajrli Mizmeterd%ﬂgiomyl or 06 12 heteroaryl

QM q@ Zi G )togeémofgen h—gltoo —rm rec’i @(ng))}}q(vpgg)g least one O
atom ??;‘:ﬁ}; Iaggbhfgg(ﬁikﬁ RherMnRhe fihg %coﬁﬁﬂﬁse@bﬁ&r&ﬂ@ﬁh@ And Bftionally one

or more additional heteroatoms independently selected from the group consisting of N, S, and
O; or

(iii) Z' is —OR, and Z* and Ring A taken together form an optionally substituted 5— to
7—membered ring, wherein the ring is comprised of carbon atoms and optionally one or more
additional heteroatoms independently selected from the group consisting of N, S, and O;

each R is hydrogen or an optionally substituted C;_¢ aliphatic, C;_¢ heteroaliphatic,
Ce-12 aryl, or Cg_2 heteroaryl group;

L' is a covalent bond, or an optionally substituted straight or branched C,_¢ alkylene
or C,_¢ alkenylene moiety; .

Ring A is a substituted saturated, partially unsaturated or aromatic Cs_g monocyclic,
Ce-10 bicyclicl or Cjoj¢ tricyclic ring system optionally containing one or more heteroatoms
independently selected from the group consisting of N, S and O, wherein Ring A has at least
one fluorine substituent;

X is a covalent bond or a bivalent C;_¢ hydrocarbon chain, wherein one, two or three
methylene units of X are optionally and independently replaced with one or more -O—, —
N=N-, -NR—, (C=NR)-, -S—, -C(=0)-, —-S(=0)~, —S(=0),— or an optionally substituted

phenylene moiety;
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B wherein Ring Bis an optionally substituted

saturated, partially unsaturated or aromatic C5_8
wOorRweoyshe c, C6_10 bicyclic or CL0_16 tricycliBCYUSIP07/021626

system opti onal Iy containing one or nore heteroatons

B OB LS MR s Shont
substlhﬂéd?ﬁpahph% Clgcﬁ:(i’ateroﬂ%hanmn By, or@Q@ﬁ%tero&ZFgroup,
@) hyfb“pg@m hal@g@n,cr%m I—ﬁFsulﬁNi tNOsdNSL, 8Ga g@RL (O)R, -

conSEEUNER I8 oo o G SR by 35

-C(ONR)2, N3, 2R, N(R) 2, (ﬁggoptlonally
substituted C1_8 aliphatic o 12 aryl group; each
i nstance of n and mi eedently an integer
between 0 to 10, incl§ g

about 600 residues; and Sr I's serine residue Ser241

heref n%ﬁk' i tﬁ%@éf griafl turated tic Cs-
where R;: SzoogﬁggiGZGy%ﬁzlgggﬁte co ex%acco?ém% tac§3 quaa%r%na lc Cs-s
mono@&hcmﬁamebmycﬂmmi Copieydid Hng systerp @pticnadly contrimmug @ne or more

11 Rest RI).er---------- 2 Z2
heteropgogis 1(1341?? e ttef fomh e &M RSN n%mt cl ai m
2§ach%&h%ﬁbes@f R! GQ me&g&delg}ﬂ HARFRRN UD@Rof_cpﬁ oLEN! aNo,, -NC,
(I'T)-conplex: Rest (R). (RZjm ZI "Ser-----=-- BL A
-SO,RX —BORZ2—GR@$R {COIB,€HPNEK’),, ~-CHO, -N;, —NzR, -N(R’)2, -B(OH), or an
optionally substituted C,_g aliphatic group;
each instance of R? is, independently, halogen, —OR, —CF3, -CN, —-NO,, -NC, -SO;R,
—SOR, -C(O)R, —COzR, —-C(O)N(R’)2, -N3, -N2R, ~N(R’),, an optionally substituted C;_g
aliphatic or Cs_)3 aryl group; and
each instance of n and m is, independently, an integer between 0 to 10, inclusive;

with the proviso that when X is -NHCH,- then the fluorine substituent of Ring A is

ortho to the boron (B) atom.

2. The composition according to claim 1, wherein both Ring A and Ring B are

aromatic.

3. The composition according to claim 3, wherein both Ring A and Ring B are

phenyl.

4. The composition according to claim 1, wherein Ring A is phenyl and the group

(R¥)m

(o)

is attached to Ring A para to the boron (B) atom.
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28. The conpl ex according to claim25, wherein said
conpound is a conpound of formula (111-a)-conplex:

woRe®s/0¢R) . ZI -1- Ser------------ B ZI/ X A PEREBS20R7/021626
(I'l'1-a)-complex Page 254 of 255

5. The composition according to claim 1, wherein X is a covalent bond.

6. The composition according to claim 1, wherein X is a bivalent C,_¢ hydrocarbon
chain, wherein one, two or three methylene units of X are optionally and independently
replaced with one or more —O—, -N=N-, -NR -, /(C=NR)-, —S—, -C(=0)~, -S(=0)—, —
S(=0),— or an optionally substituted phenylene moiety.

7. The composition according to claim 1, wherein X is a bivalent C,-¢ hydrocarbon
chain, wherein one, two or three methylene units of X are optionally and independently

replaced with one or more —O—.

8. The composition according to claim 7, wherein X is a bivalent C;_¢ hydrocarbon

chain wherein one methylene unit of X is replaced with —O-.

9. A method for treating an FAAH-mediated disease, disorder or condition by

administering a therapeutically effective amount of a compound of formula I,

(R")n

@

a pharmaceutically acceptable form thereof, or pharmacuetically acceptable
composition thereof, to a patient in need thereof;

wherein: .

(i) Z' is ~OR and Z* is —-OR, an optionélly substituted C; aliphatic, C)¢
heteroaliphatic, C¢_5 aryl, or C¢_;5 heteroaryl group; |

(ii) Z' and Z* taken together form a 5— to 8—membered ring having at least one O
atom directly attached to B, wherein the ring is comprised of carbon atoms and optionally one
or more additional heteroatoms independently selected from the group consisting of N, S, and
O; or

(iii) Z' is —OR, and Z* and Ring A taken together form an optionally substituted 5- to
7—-membered ring, wherein the ring is comprised of carbon atoms and optionally one or more

additional heteroatoms independently selected from the group consisting of N, S, and O;
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each R is hydrogen or an optionally substituted C,_¢ aliphatic, C;-¢ heteroaliphatic,
Ce-12 aryl, or Cs_1; heteroaryl group;

L' is a covalent bond, or an optionally substituted straight or branched C, alkylene
or Cy¢ alkenylene moiety;

Ring A is a optionally substituted saturated, partially unsaturated or aromatic Cs_g
monocyclic, Cs_19 bicyclic or Cjoi¢ tricyclic ring system optionally containing one or more
heteroatoms independently selected from the group consisting of N, S and O;

X is a covalent bond or a bivalent C;_¢ hydrocarbon chain, wherein one, two or three
methylene units of X are optionally and independently replaced with one or more —O—, —
N=N-, -NR -, (C=NR)-, -S-, -C(=0)-, -S(=0)-, —S(=O),— or an optionally substituted
phenylene moiety;

each R’ is hydrogen, -C(O)R, a suitable amino protecting group, or an optionally
substituted C,_¢ aliphatic, C;_s heteroaliphatic, Cs-12 aryl, or Cs_; heteroaryl group;

RA is (i) hydrogen, halogen, —OR, —CF3, -CN, -NO,, -NC, —SO;R, -SOR, -C(O)R, —
CO2R, —C(O)N(R’);, -CHO, —N3, -N3R, or —-N(R’)y; or (ii) Ring B having the formula:

(R)m

)

wherein Ring B is an optionally substituted saturated, partially unsaturated or aromatic Cs_g

2

monocyclic, Cs_19 bicyclic or Cjo_j¢ tricyclic ring system optionally containing one or more
heteroatoms independently selected from the group consisting of N, S and O;

each occurrence of R! is, independéntly, halogen, -OR, —CF3;, —-CN, -NO,, -NC,
- -SO2R, =SOR, -C(O)R, —-CO,R, —C(O)N(R’);, ~CHO, —N3, -N3R, ~N(R’),, -B(OH,), or an
optionally substituted C,_g aliphatic group;

each instance of R® is, independently, halogen, —OR, —CF3;, -CN, -NO,, -NC, -SO,R,
-SOR, -C(O)R, —CO2R, —C(O)N(R’);, —N3, —-N;R, -N(R’),, an optionally substituted C;_g
aliphatic or Cg_;; aryl group; and

each instance of n and m is, independently, an integer between 0 to 10, inclusive.
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10.The method according to claim 9, wherein said compound is of formula II:

(R")n

y
a pharmaceutically acceptable form thereof, or pharmacuetically acceptable

composition thereof.

11.The method according to claim 9, wherein said compound is of formula III:

(R)n (RA)m
Z1
\B—U /:& X @
v \_/

(III)

a pharmaceutically acceptable form thereof, or pharmacuetically acceptable

composition thereof.
12. The method according to claim 9, wherein both Ring A and Ring B are aromatic.
13. The method according to claim 12, wherein both Ring A and Ring B are phenyl.

14.The method according to claim 9, wherein Ring A is phenyl and at least one R’

group is fluoro in the ortho position relative to the boron atom.

15. The method according to claim 9, wherein Ring A is phenyl and the group
(R%)m

2O

is attached to Ring A para to the boron (B) atom.
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16. The method according to claim 9, wherein X is a covalent bond.

17. The method accordihg to claim 9, wherein X is a bivalent C,_¢ hydrocarbon chain,
wherein one, two or three methylene units of X are optionally and independently replaced
with one or more ~O—, -N=N—, -NR -, (C=NR ), —S—, -C(=0)~, —-S(=0)—, ~S(=0),— or an
optionally substituted phenylene moiety.

18. The method according to claim 9, wherein X is a bivalent C,_¢ hydrocarbon chain,
wherein one, two or three methylene units of X are optionally and independently replaced

with one or more —O-.

19. The method according to claim 18, wherein X is a bivalent C,_g hydrocarbon

chain wherein one methylene unit of X is replaced with -O—.

20. The method according to claim 9, wherein the FAAH mediated disease, disorder
or condition is a painful syndrome, disease and/or disorder, an inflammatory disorder, an
immune disorder, depression, anxiety, a sleep disorder, a feeding behavior, a movement

disorder, glaucoma, neuroprotection or cardiovascular disease.

21. The method according to claim 20, wherein the painful syndrome, disease and/or
disorder selected from neuropathic pain, central pain, deafferentiation pain, chronic pain,
stimulus of nociceptive receptors, acute pain, non-inflammatory pain, inflammatory pain,
pain associated with cancer, preoperative pain, arthritic pain, lumbosacral pain, musculo-

skeletal paiﬁ, héadache, .Arhigréine, muscle ache, lower back and neck pain, and toothache.

22. The method according to claim 21, wherein the painful syndrome, disease and/or

disorder is neuropathic pain.

23. The method according to claim 20, wherein the inflammatory disorder is
inflammation characterized By one or more of the signs of pain from the generation of
noxious substances and the stimulation of nerves; inflammation characterized by hleat from
vasodilatation; inflammation characterized by redness from vasodilatation and increased

blood flow; inflammation characterized by swelling from excessive inflow or restricted
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outflow of fluid; inflammation characterized by loss of function; inflammation affecting the
blood vessels inflammation affecting the joints; inflammation affecting the gastrointestinal
tract; inflammation affecting the skin; inflammation affecting multiple organs and tissues;
inflammation associated with vascular disease; inflammation associated with migraine
headache; inflammation associated with tension headache; inflammation associated with
psoriasis, irritable bowel disease, periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkin's
disease, scierodoma, rtheumatic fever, type I diabetes, myasthenia gravis, sarcoidosis,
nephrotic syndrome, Behcet's syndrome, polymyositis, gingivitis, hypersensitivity,
conjunctivitis, multiple sclerosis, and ischemia; neuroinflammation associated with the brain
disorders; chronic inflammation associated with cranial radiation injury; acute inflammatory
conditions and chronic inflammatory conditions; inflammation associated with trauma and
non-inflammatory myalgia; acute, adhesive, atrophic, catarrhal, chronic, cirrhotic, diffuse,
disseminated, exudative, fibrinous, fibrosing, focal, granulomatous, hyperplastic,
hypertrophic, interstitial, metastatic, necrotic, obliterative, parenchymatous, plastic,
productive, proliferous, pseudomembranous, purulent, sclerosing, seroplastic, serous, simple,

specific, subacute, suppurative, toxic, traumatic, and/or ulcerative inflammation.

24. The method according to claim 23, wherein the inflammatory disorder is

inflammation associated with psoriasis or irritable bowel disease.

25. A complex comprising a compound associated with a serine residue of a protein
having the formula (I)-complex:

Res, (R")n

Z1
\
Ser-------------- B—L! X—RA
‘ /
zZ
Res,
(I)-complex

wherein:
Z' and 7% are —OH;
L! is a covalent bond, or an optionally substituted straight or branched C,_¢ alkylene

or C,-4 alkenylene moiety;
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Ring A is a optionally substituted saturated, partially unsaturated or aromatic Cs_g
monocyclic, Cs-19 bicyclic or Cjo6 tricyclic ring system optionally containing one or more
heteroatoms independently selected from the group consisting of N, S and O;

X is a covalent bond or a bivalent C;_¢ hydrocarbon chain, wherein one, two or three
methylene units of X are optionally replaced with -O—, -N=N-, -NR'-, (C=NR)-, -S—,
-C(=0)—, —=S(=0)-, —S(=0),— or an optionally substituted phenylene moiety;

each R is hydrogen, -C(O)R, a suitable amino protecting group, or an optionally
substituted C,_¢ aliphatic, C;_¢ heteroaliphatic, C¢_;2 aryl, or Cs_1, heteroaryl group;

each R is hydrogen or an optionally. substituted C,_ aliphatic, C;s heteroaliphatic,
Ce-12 aryl, or Cg_2 heteroaryl group;

R* is (i) hydrogen, halogen, -OR, —CF3, CN, -NO,, -NC, —SOZR; —SOR, -C(O)R, -
CO;R, -C(O)N(R*);, -CHO, —N3, -N3R, or -N(R)y; or (i1) Ring B having the formula:

(R)m

(o)

wherein Ring B is an optionally substituted saturated, partially unsaturated or aromatic Cs_g

b

monocyclic, Cs_19 bicyclic or Cjoj6 tricyclic ring system optionally containing one or more
heteroatoms independently selected from the group consisting of N, S and O;
each occurrence of R! is, independently, halogen, —OR, —CF3;, -CN, -NO,, -NC,

-SO2R, =SOR, -C(O)R, —-CO;R, -C(O)N(R’);, —CHO, —Nj3, -N,;R, -N(R’),, —-B(OH,), or an
optionally substituted C;_g aliphatic group;

each instance of R? is, independently, halogen, —OR, —CF3, —-CN, —-NO,, -NC, -SO;R,
—SOR, —C(O)R, -COzR, —C(O)N(R’)2, —N3, —-N3R, -N(R’),, an optionally substituted Cl;;;
aliphatic or C¢_» aryl group;

each instance of n and m is, independently, an integer between 0 to 10, inclusive;

and wherein Res;—Ser—Res; is a protein having a length between about 400 to about

600 residues; and Ser is serine residue Serys; of FAAH.
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26.The complex according to claim 25, wherein said compound is a compound of

formula (IT)-complex:

Res1 (R1)n
Z1
\
Ser------------ B—L!
’ /
22
ReSZ

(II)-complex

27.The complex according to claim 25, wherein said compound is a compound of

formula (IIT)-complex:

Res1 ' (R1)n (Rz)m
\ ‘@‘
Ser--------- B—L! X
’ /
ZZ
Res,

(III)-complex

28. The complex according to claim 25, wherein said compound is a compound of

formula (III-a)-complex:

‘ 1
Res, (R')q
e
Ser------------ B —>
2 \ 7>x
~ RA
Res,

(IIX-a)-complex
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