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phar macol ogi cal activity, such as antiarrhythmc
activity, and desirable bioavailability properties.
The present teachings further relate to
phar maceuti cal conpositions conprising such conpounds
and met hods of using and naki ng such conpounds and
conpositions. Background There is increasing
recognition that intercellular comunication is
essential for ration
and d|fferentNg?ﬁ@ﬁéBé@%ﬂnggﬁﬁﬁ%ﬂgﬁﬁ?yﬁﬁ$§hE%%I|eved
to be facilitated by gap junctions. These structures
ﬂgﬁ,thought to be a route for coupling cells and
ﬁfrn1tt|ng cross-talk." (See generally, Sperelakis

e pregery teachings rakaterta dysingrmimaiig coapodinde hawing phaR@acological
dHOBE subR @s anlid@RYthmid R&iviy, C%ﬁr%i dé’élirgble%é/%ﬁgblﬁ@%ropemes The

unctions is referred to as "gap_junctional
4rﬁ?%’ﬂé%?qhn9érfueaﬁh{ﬂ‘ﬁteéq Pwmace@ﬂatyomeeﬁam £9MPrgiRg such

Gonmeiuings andmeethpas bhlisiAg end aikgssueh dofbotiBlis aRB EBMPBSItions.
that contain clusters of hundreds to thousands of

densely packed channels that directly connect the
Backgrbuweh of two adj acent cells. The gap junction

Bhao @hére@%ﬁm GRHD <gn fht .n&é@’Q?lI&?ch%PrﬁHhﬂﬁ%émn% essential for.

connexons, OVI %/ nelg orin
g=ileigr h%‘ﬁﬁ?ﬁ*ﬁéﬁ prqliferatien andsdiffgpatialiprof tsqmcqmmpeit:ﬁgon is

mbb&ﬂtocwwmad byrgabh@:maeagt ThééH‘&ch‘tur@Q a@é thought to be a
electrical pl ace thro uncti ons.

RUTRIPh&FoRisD Gl 378 perming BP s o vis lvgSBerelakis N.,
exisat @l Intemabticthsrand@ap Vundios §aBRC Hrass, emarmda&;)) | Thé aﬁ)ss-talk

5587098008 B AR50 el MG oot

(@NE@). op spontaneous ventricular arrhythni as and

suffer from sudden cardi ac death. (GQuerrero et al., J.
Cin. Invest., 99, 1991-1998 (1997)2. Reduced
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864-875 (19 Itz et Car di ovasc. 42,
Wr@§l76(ﬂfgg s)een Imked toa vanety of disease states, mcludlng heart
disease. For example, it has been shown that mice heterozygous for the Cx43
gene, which codes for a specific ventricular connexin, develop spontaneous
ventricular arrhythmias and suffer from sudden cardiac death. (Guerrero et al., J.
Clin. Invest., 99, 1991-1998 (1997)). Reduced expression of Cx43 in heterozygous
mice is directly linked to an increased incidence of ventricular arrhythmias during
ischemia. (Lerner et al., Circulation, 101, 547-552 (2000)). Several other studies
have shown reduced expression or altered distribution of Cx43 in chronically

ischemic, hibernating, or hypertrophied hearts. (Kaprelian et al., Circulation, 97,
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Several peptides that influence GJIC have been
identified, including antiarrhythmc 5 peptides AAP
w@ 2onona9et al ., Chem Pharm Bull. (Tokyo), 2BCT/US2006/048790
3332-3339 (1980)), AAP10 (Dhein et al., Naunyn
Schm edebergs Arch PharnmacolL, 350, 174-184 (1994);
Mul l er et al., Eur. J. Pharmacol., 327, 65-72 (1997)),
and HP5 (disclosed in U S. Patent No. 4,775,743).
However, these peptides exhibit undesirable
characteristics, including low stability, short
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acid side chain; and R2 and R3 are defined as

descri bed herein. 25 Particul ar exanpl es of conpounds
Smumanyng to the present teachings include 4-
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Y——(CH2)
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x

1
and pharmaceutically acceptable salts, esters, hydrates, and prodrugs thereof,
wherein Y is OX, OR2, NXR?, or NR?R?; k is 0, 1, or 2; X is H or a lysine mimetic; X’
is OR®, NR?R?, or a lysine mimetic; R" is H, an optionally substituted C1.1o alkyl; an
optionally substituted Ce 20 aryl, an optionally substituted C+.5o aralkyl, or an amino
acid side chain: and R? and R® are defined as described herein.

Particular examples of compounds according to the present teachings include 4-
amino-pyrrolidine-2-carboxylic acid (4-aminoproline, 4Amp) analogs having
Formula Il or Formula Il
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acceptable salts, esters, hydrates, and prodrugs

WO e ed990 wherein A, B, E, k, R, R4, R5, Y, PCI/HRIHOZ048790

are defined herein. 5 _ Brief Description of the
Figures Figure 1 shows the results of a test to study
the effect of the conpounds on netabolic stress

i nduced atrial conduction slowwng and in an in vitro
nodel as described in Haugan et al., J. Cardi ovasc.
El ectrophysiol ., 16, 537-545 (2005). 10 Detailed
Description In one aspect, the present t
provi de conmpounds represented by Formga I:™yYH 0 1 1!
Y (CH2)k i CX RL 151 and pharnmac [
acceptabl e palts,Eesters, hydraHes a
t her eof ; erein] Yis sehe//ed f
and 1, or 2; 20 X ils Hor \a lysgine

m nmeti c; i SNsel ect ed from OR3, Nﬁst and a\| ysi ne
m metic; IRL el e¢gted fromH, an optionally ‘n—=z2
substitufed Cl-10 alkyl, an optional Iy subst i t/it ed
Cs-20 aryl, an optlonaffvisubstltuted C7- 20 ar%lkyl
and an am no acjd side chain; 3 MD 2007/ﬂW8990

PCT/ US2006/.048790 R3 h i :
agd |PBEFBRCTUHISAIM-ACoZR AR F%P?aF?Se?%g B B g frereo,

whickath A, @) EQR} RAIRL|, Ry, \s'uzwutznaeejdetmezime@glol oal kyl , an
optionally substituted C7.20 aralkyl, an optlonally
substituted C6_20 aryl, an optionally substituted 3-20
BrinfiResediption of the Flgures

Figure 1 shows the resuilts of a test to study the effect of the compounds on
metabolic stress induced atrial conduction slowing and in an in vitro model as
described in Haugan et al., J. Cardiovasc. Electrophysiol., 16, 537-545 (2005).

Detailed Description
In one aspect, the present teachings provide compounds represented by Formula {:

o

xl

Y—— (CHaz)

J—0O—I
9]

I

and pharmaceutically acceptable salts, esters, hydrates and prodrugs thereof,
wherein:

Y is selected from OX, OR?, NXR? and NR*R?;

kisQ, 1, or 2;

X is H or a lysine mimetic;

X' is selected from OR?, NR?R?, and a lysine mimetic;

R' is selected from H, an optionally substituted C1.10 alkyl, an optionalily
substituted Cg.20 aryl, an optionally substituted Cr.2o aralkyl, and an amino acid side

chain;
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cycl ohet eroal kyl, an optionally substituted 5-20
menbered heteroaryl, C(OR6, 5 C(O OR6, C(O NR6R7,

WSOy ARO90 and S(O) 2NR6R7; alternatively, R2 anpCRBS2006/048790
together with the nitrogen atomto which they are
bound forma 3-20 nenbered heterocycle optionally
containing 1-4 ring heteroatons independently
selected from0O, N and S and optionally substituted
with 1-5 Q groups; 10 R6 and R7 each independently is
selected fromH, an optionally substituted 01.10
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FQB tionally substltuted with 1-5 Q groups; 20 R6 and
19%919'I°H8§vpendent ly is selected fromH, an

opt i gaiHayRSeha intiepardent islslatitad fromadn, aspeptionally gubstituted
substituted. C3.2 t )
Csﬂﬂélf\fl’t?ﬂ 88“?5?“!8”8*\%{[ (%qéo %‘yc?d'bllam érp&f’liolnﬁll%substltuted Ca10

t I titut
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gﬁ?nﬁlﬁtﬁuggﬁtu%is %ngjﬁ &ﬁo&?on%@y Qﬁ@étkl)tbd 3320 membered
oo oo B e et 19 TR <SS
d@@gﬁ%dﬁ@ [OINIPRY ; 25 Q at each occurrence,
gzggf’qﬁttne%e%ye 1@6‘?@ I{S}?ge f d oﬁ ﬂ\%nrg {Jé/é)rpﬁgh'yto WhICh they are
bGZuJ&@omﬁ kengd membem@d hetesddygle antiopalivt eantainiog 11@ nng
& ! I Hute
a %ﬁﬁén&]lgpﬁggncie%\gs %ﬁéct%l&qg:fr%wtzf\egn&g et d{o\f%h@ﬁ‘) KWstituted

Itute aryl, an optionally
mtlb!ﬂﬂ(ﬂtgirmﬂbsw 20 aral kyl, an optional I y substituted

3-20 nghe%aﬁﬁ %d@ﬁ@ﬁ@érﬂ@"u&ﬁélec@ﬁ feph HpAAldptionally substituted
substl tuted 5-2 mber ed

Qhip 257 A I AP EES G CYaRBlsd BBy SRV S BRI Coo
é?)y?% (Ja)aﬁyxlaﬁ&tntd\%%@myl Gh@pREnally(sOpsHgted Ce.zo aryl, an

SO g P N S50 B

Is OX or
Mmmewdau(yi anélanxiptipsally supgiltnt,edﬁ-ﬁ@tm%nbefsg hetergagh v

s ORR, 4 DB EBBouriénks, iRddpeHdRAtisBRlidcted RO ah optionally
substituted Cy.10 alkyl, an optionally substituted C..10 alkenyl, an optionally
substituted C,.4 alkynyl, an optionally substituted Ca.z cycloalkyl, an optionally.
substituted Ca.o aryl, an optionally substituted Cr.0 aralkyl, an optionally substituted
3-20 membered cycloheteroalkyl, an optionally substituted 5-20 membered
heteroaryl, F, Cl, Br, I, CN, CF3, OCF3, NO2, OR®, SR?, S*R%, S(O)R®, S(0):R®,
S(0),0H, S(0).NR°R?, NR*S(O).R°, C(O)R?, C(O)OR®, C(O)NR°R?, OC(O)R?,
NRER®, NREC(O)R®, NR®C(O)OR?, NREC(O)NR®R?, and N'R®%;
provided:

a) when Y is OX or NXR? and X is H, X’ is a lysine mimetic;

b) when Y is OR? or NR?R?, X' is a lysine mimetic; and
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not 1-(2-am nopropanoyl)-4-benzam dopyrrolidine
wWQ2@antssyl i c acid or PCT/US2006/048790

1- (2- am nopr opanoyl ) - 4- benzam dopi peri di ne- 2- car boxyl i

c acid. Sone enbodi nents of the present teachings

i ncl ude those conpounds and 5 pharmaceutically

acceptable salts, esters, hydrates and prodrugs

thereof, wherein Y is OX or NXR2, X is OR3 or NR2R3,

and X is a lysine mnetic, wherein the lysine mnetic
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Q groups; 5 WD 2007/078990 PCT/ US200 48_%90

z 0
-
kT
R® NH JJ{J RS ,
0
)@A&i ¢
z NH
\ 2
T ——N NH
/
z——n
b_/O
10 JJ{J

¢}
Z (o}

o
N
: , and R5 JJ{’ :
wherein:

Z' is selected from H, (CH2)m-Ceo0 aryl, (CHz)m-5-20 membered heteroaryl,
C(O)CH2)n-Cos.20 aryl, C(O)}(CH;)m-5-20 membered heteroaryl, (CH,)»C(0)-Ce.20
15  aryl, (CH2)»C(0)-5-20 membered heteroaryl, S(0O)2(CH2)m-Cs.20 aryl, and
S(0)(CH2)m-5-20 membered heteroaryl, wherein each of the Cs.5 aryl and 5-20
membered heteroaryl is optionaily substituted with 1-5 Q groups;

NH,

R
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R5 is Hor an optionally substituted C1-10 alkyl; mis
0O, 1, or 2; and Q R2 and R3 are defined as described
wW@bexv®789%0 | n ot her enbodi nents, Y is OR2, NR2RBCT/O¥2006/048790

NXR2, Xis H and Xis a lysine mnmnetic, wherein the
lysine mnetic is selected from E 2\ NEZ NNH RS

I R S\ JI n EE HN~. NZ N)'," NRS ~,! R5

H Z E EtN>N 2\ /NENNE' R S~, RS 10
and wherein: Z' is selected fromH, (CH2)m C6-20

aryl, (CH2) m5-20 nenbered heteroaryl,

C( O (FHRHIEF ar? Bpiisndlly s, N Sikyd0 menber ed
heteroargl 0&932%' 0-C6-20 aryl, (CH2)nC(O-5-20
menbdPdOhbi B 208PY1 | SO 2(CH2) m CB-20 aryl, and 15
@(FO) aH{dORR e defined nerdeseasedhaticeoar yl , wherein each of
the C6-20 aryl and 5-20 nenbered heteroaryl is

optionally substituted with 1-5 Q groups;
5 In other embodiments, Y is OR?, NR2R® OX or NXR?, X is H, and X' is a lysine

mimetic, wherein the lysine mimetic is selected from:

»
\N E z
Rs/ ! \N NH
<
E
E
z HN )\
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s /s
RS
Z'——-N/ /‘g_){ﬁ E .
E
N |
\
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z z
\ : \
N E N N—E
R5/ Rs/
10 N\, and .v‘{ '

wherein:

Z' is selected from H, (CHz)m-Ce.20 aryl, (CH2)m-5-20 membered heteroaryl,
C(O)(CH2)m-Cs-20 aryl, C(O)(CH,)m-5-20 membered heteroaryl, (CH2)»C(0)-Ce.20
aryl, (CH2)mC(0)-5-20 membered heteroaryl, S(O),(CH2),n-Cs.20 aryl, and ’

15  S(0)x(CHLIm-5-20 membered heteroaryl, wherein each of the Cg.56 aryl and 5-20
membered heteroaryl is optionally substituted with 1-5 Q groups;

R® is H or an optionally substituted C,.,, alkyl;

mis 0, 1, or2;
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R5 is Hor an optionally substituted C1.10 al kyl; m
is 0, 1, or 2; 6 WO 2007/078990 PCT/ US2006/ 048790 F
wo g003ersed ed from C(O) OR6, C(O NR6R7, and a caP@DX§100€048790
acid bioisostere; and Q R2, R3, R6 and R7 are
defined as described above. 5 In sonme exanpl es of
t hese enbodinents, Eis C(OOCH In other exanples, E
is C(ONR6GR7 (e.g., C(ONHR7 or C(ONH2). In any of
t he conpounds of the present teachings, Z' can be
C(O(CH2)nCs_20 aryl optionally substituted with 1-5
Q gr cERsseldled @ CBIR, EO Wiﬁér@d a%ar&ﬁ?h@&cnd %Qalsostere
bgnzoyl I'n sone enbodi ments” of the conpounds of
esent teachings, RL is H 1In other enbodlnents R
i s anaRi, Ry, REbaod &7 cee dbfiiat asaiestpibes abévesui t abl e
amno acid side chains for R can include, but are
not limted to, the side chains of valise, 15
Inspmel 9xamplesefdhess embptimenin & isiG(6)@tikiInether examples, Eis
CTRHRRORT REg., B(EININR? oPBEMNHR) ani ne, tyrosine,
tryptophan, serine, t hr eoni ne, cysteine, |ysine,
argeni ne, histidine, aspartic acid, glutam c acid,

lﬂ%ﬂﬁbﬂmdtﬁm;g:lumaam e pr@&é‘rhttt&hd}fhgsz Z4céH WQR@HQH-GS 20 ary!
am | e
Bl etie et 31 AR a0, Bof Sramplg, 2 can be

beorpyunds of the present teachings have structures
represented by Fornulae I(a) - I(p) below, wherein

Xis OR3 (e. OH) or NR2R3 (e.g.,NH2), Yis OR2

In goge, emd"@?nﬁﬁmzme ¢emgoundg-af thepiese tepcimngs, R' is H. In other

emEIMMEBIRNA" B an FAinoid s@é cRain. @an?@@éﬁss?t\a{b@ﬁmno acid
i

s;%\ﬁﬁae"gﬁ %‘F’ |Rd %%ﬁ r| | ?l@ Igét are. n%leth to, g@e Iﬁnqe@amchﬁgalme
nopagling( lelicine, norleucine, |so|eucme methionine, alanine, phenylalanine,
tyrosine, tryptophan, serine, threonine, cysteine, lysine, argenine, histidine, aspartic
acid, glutamic acid, asparagine, glutamine, ornithine, 2,4-diaminobutyric acid, and
2,6-diaminopimelic acid.

In some embodiments, k is 0; in others, k is 1.

Particular compounds of the preeent teachings have structures represented by.
Formulae I(a) - I(p) below, wherein X’ is OR? (e.g., OH) or NR?R® (e.g.,NH,), Y is
OR? (e.g., OH) or NR?R?® (e.g., NH,), E is C(O)OR® or C(O)NR®PR’, and R, R%, R?,
R®% R® R” and Z’ are defined as described herein:

E
H O
I -
fo) Y T C N
2N ] "
/N N—C—C——X /N_._._.Z
RS NH R2 R? , RS

I(a) i(b)
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w@owarsyeconpounds of the present teachi ngs haR€T/US2006/048790

structures represented by Formulae I(q) - [(x) bel ow,

wherein R, R2, E and each R5 and Z' (each of which

can be the sane or different) are defined as

described herein. OE HOz,~1 1 ( NNG-CN R5 NH
lz1li N2 5Rs1(q0 OE( I t~/ 5 Rs/ i -i.,CN\
Z' NHR2 R 1(r) 102 RS HOH2NI I NE || I-cam

Certain compounds of the present teachings have structures represented by
Formulae 1(q) - I(x) below, wherein R’, R? E and each R® and Z' (each of which can
be the same or different) are defined as described herein:

o) E
2 H o
N |l
N N—-C—C—N
/ ]
R NH RZ R'
N——2Z'
/
5 RS
()

/Z

z ) ~E
H O 5
o | ] >:>_ /
) L
NH RZ R , z

I(r)
0
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\N
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z

(o]
i
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A —2Z
A —CO—I

2
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10
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2007/ 078990 PCT/ US2006/048790 OE 2\ (Il I NN -CC
WR200RA7490 N-- -z R5 1(X) |In sonme enbodi ment SPCT/82006/048790

present teachings provide conpounds of Fornula | and

5 pharmaceutically acceptable salts, esters, hydrates

and prodrugs thereof, wherein X is OR3 or NR2R3

(e.g., OHor NH2), Yis NXR2, Xis R5 Z N2\ OO

INJ'" RS NH\ O NHand Z, k, R, R, R3 and R5 are

defined as descri bed above. In sone exanples of these

conpounds, Z' is C(O(CH{)n; C6_20 aryl tionally

substituted with 1-5Q groups, @end mig 0 (e.g., Z

can be beZnQ)yI) onpo nds|] R isNd In :

ot hers, R am aci oy i whenein the

am no amd!s selectgd from v l'ine,

i sol euci nel met hionine, al afi n& phenyl alani ne

tyrosi ne, tryptophan, serine, threoni ne, Cy N-ei-pe,

| ysi ne, argenine, histidine, aspartic acid, ,él utam c

acid, asparagine and glutam ne. In sone co‘?rpounds k

is 0; in others, k is 1. Spd&)fic 15 exanpl es of

conmpounds according to these enbodi nents of the

present teachings
In some embodiments, the present teachings provide compounds of Formula | and

pharmaceutically acceptable salts, esters, hydrates and prodrugs thereof, wherein
X’ is OR® or NR?R® (e.g., OH or NHy), Y is NXR?, X is

z'\N o ' o
Rs/ :NH J&{’ NH J‘P(J

or ,

and Z’, k, R', R2, R® and R® are defined as described above. In some examples of
these compounds, Z’ is C(O)(CH2)m-Ce.20 aryl optionally substituted with 1-5 Q
groups, and m is O (e.g., Z’ can be benzoyl). In some compounds, R'is H. In
others, R is an amino acid side chain, wherein the amino acid is selected from
valine, leucine, isoleucine, methionine, alanine, phenylalanine, tyrosine, {ryptophan,
serine, threonine, cysteine, lysine, argenine, histidine, aspartic acid, glutamic acid,
asparagine and glutamine. ln some compounds, k is 0; in others, k is 1. Specific
examples of compounds according to these embodiments of the present teachings
include, but are not limited to, 3-[(4-benzoylamino-pyrrolidine-2-carbonyl)-amino}-
propionic acid, {[4-(4-nitro-benzoylamino)-pyrrolidine-2-carbonylj-amino}-acetic
acid, {[4-(4-methoxy-benzoylamino)-pyrrolidine-2-carbonyl]-amino}-acetic acid, 2-
[(4-benzoylamino-pyrrolidine-2-carbonyl)-aminol-succinamic acid, 2-[(4-
benzoylamino-pyrrolidine-2-carbonyl)-amino}-3-phenyl-propionic acid, 2-[(4-~
benzoylamino-pyrrolidine-2-carbonyl)-amino]-4-methyl-pentanocic acid, 6-amino-2-
(4-benzamidopyrrolidine-2-carboxamido)hexanoic acid, [(4-benzoylamino-
pyrrolidine-2-carbonyl)-amino]-acetic acid, {[4-benzoylamino-piperidine-2-carbonyl]-
amino}-acetic acid, {[4-benzoylamino-piperidine-2-carbonyl}-amino}-proptonic acid,
and pharmaceutically acceptable salts, esters, hydrates, and prodrugs thereof.
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include, but are not limted to,
3-[(4-benzoyl am no- pyrrolidi ne-2-carbonyl)-am noj -

W@ e@RIoTswE aci d, PCT/US2006/048790
{[4-(4-nitro-benzoyl am no) - pyrrolidi ne-2-carbonyl]-am
no}-acetic acid,

{[4- (4- et hoxy-benzoyl am no) - pyrrolidi ne-2-carbonyl]-a

m no}-acetic acid, 2-

[ (4- benzoyl am no- pyrrolidine-2-carbonyl)-am no]-succin
amc acid, 2-((4 20

I earzaiy leaibotiments| ki pliéseant L=BANe Y bYid& BbMPburd<PSTeRdYul | and

ionic acid, 2-1(4- .
B RSPl Saseoserm ey 2nhPiRdyuas theregy mhsrein
X ist QRO NECRE (€.6- &H aoNB.), Y is NXR?, X'is

(4-benzan1dopyrro|idine-2-6arbqéfnido)hexanoic acid,

[ (4- benzoyl am no-

pyrrolidi ne-2-carbonyl)-am no]-acetic acid,

{[ 4- benzoyl am no- pi peri di ne- arbonyl]- am no}-acetic
acid,
{[ 4- benzoyl am no- pi peri di ne bonyl ] - am no} - pr opi on

ic acid, 25 and pharfac sal ¥ accept abl e sal ts,

esters, hydrates, and prodrugs ther88f. 12 WO

2007/ 078990 PCT/ US2006/ g@48790 1In certain enbodi nents, .

t he present t;achings provi de conmpounds of Formul a |

apd &, ko iar FadRLANLRT pig drfived mslsiescrbad abovestie seme examples of
theedr ingisoad, 2o DOUEH NEESR ary MMBERAINY, substifufed I 9!
NORS (¢80 oézcﬁ%&i P %Vgg Ral substifueg h e g
IEOURTA 3P M I O £8.9- RCarnsle bepporl. 4 somercempguads. R is H. I
ottessr R bishinedrame . acldsise Braig xangrefsthefamihb asr i§ egReteadtom

ing, B2 iRl BAE it Bhipe, 8BnR Breugienie it fptBonan.
seringdheecvinep oysteive, IRsine sardenihe, histidiee s3spRHici axid gludamitoacid,
RphGgiie &&@ia’%in%‘ﬁ‘ﬁ{ﬁrﬁ‘e E{% BRAY k3 bdinl tnGE! BRI £9specific
from valine, leucine, 1so eBC|ne, nmet hi oni ne,
expaRiarel comasynds aprarding g Higserrmbadiypatesii sire pregent teachings
ifdide) ut Y @RMniiRd t6,YShRIMES-beYSbylemirdLIEA2 bN8mino)-acetic acid,
i stidi_ne, a parhlc acid, glutamc acid, . asParaglne
(AR G RO HOHERBRABRRTRY aminp katstioraic (amino-f-(+-
nethyll-beBpeglafriino)-texaoyamoplacetirped Ndss-diaatmslbagzdytamino)-
a%gfé gcr:ig P%%Fblﬁ?rﬁa{%gg{l %at(ljlp gcgépetgtﬁgtsahgaecslgelrg,gl"?yd rétgg,l éj n%eprodrugs

thergad no- 5- benzoyl ani no- benzoyl ami no) - aceti ¢ acid,
(3-am no- 5- (4- met hoxy-benzoyl am no) - benzoyl am no) - acet

ic acid, ( -anin?ﬁﬁ-é4 15 . .

"hé?’i’??l‘“’-"“ﬂ%‘?ﬁg@?f‘tén’f YRR IRAANLIASRSP vide sPmpodrdsiof Formula | and

p(‘narrﬁaccémimal_l‘wac}mepmw Salisn ei&tersawtiﬂa@esﬁ@rhcﬂproaﬂﬁ;s dtherezof, wherein
26 S , westers, hydrates,

L RO SEMHE o H SREFPNER. T 5 rent s, L e

present teachings provide ownds of Fornula | and

20 pharmaceutically acceptabl&ysalts, esters, hydrates

and prodrugs thereof, wherein

zZ——N NH
and Z', k, R', R? and R?® are defined as described above. In some examples of
these compounds, Z' is C(O)(CH2)m~Cs.20 aryl optionally substituted with 1-5 Q
groups, and m is O (e.g., Z' can be benzoyl). In some compounds, R'is H. In
others, R is an amino acid side chain, wherein the amino acid is selected from
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X 1s OR3 or NR2R3 (e.g., OHor NH2), Yis NXR2, X is

Z NNH \ / and Z', k, R, R2 and R3 are defined as
waleacnidsed above. I n sonme exanples of these chaOpUSIVAE)48790

Z is CO(CH2)m C6_2() aryl optionally substituted

with 1-5 Q 25 groups, and mis O (e.g., Z can be

benzoyl). In sone conpounds, R is H In others, R is

an amno acid side chain, wherein the amno acid is

selected from 13 WD 2007/ 078990 PCT/ US2006/ 048790

val i ne, |eucine, isoleucine, nethionine, alanine, :
v@lh@ﬁwmlmismEudrw, mtl‘menlnér Apihiae h:ﬁ*renyleﬁéif rhélﬂyrosme tryptophan,

s%%ea?rtwlegﬁmgi éfetg Xﬂ{‘%%{gg’é{ne rrgietn line, &SR%%&@&KP glutamic acid,
agparaginiand letasnlrm tosqmricaispoundssk @ O;iin othergrisis 1k $pecific

eiaggﬁ%@ oF Ebl‘?\ poﬁﬁ@ﬂg&ﬁﬁdlﬂ t&HERQ léﬁ’ﬁ%dﬁﬁ%ﬂé Q P% Cfsrgs%fn%&hmgs

I ments o resent teac
ingfusienbut arefot dnited to [(1-benzoyl-imidazolidine-2-carbonylj-amino]acetic

a&t(il{[b-mﬁbd bémg g HZplidFoliding-2Cai sy LaminBjdealieasti &nd
PR FTHCRUHF Y RIS ERIAB S21EnPRIE ROl AIPIRS: 204 QFISEHGA eiftno)

acetic acid, and pharmaceutically accept abl e salts,

. a5 there
V£SR3 5210 PR S B oG vt ame
pbarrrlraﬂenltjwlyla@ndtabﬁlsqjﬂsaesrtemseuwdrewslqndanroémgablhaeof wherein
xSl bR3 ceNReRS (e ng@ﬁ_ag,eﬁHgnq ,gﬂgﬁzu;gesthereof wher ei n
X is OR3 or NH2),Y|SI\IXR2 Xis
O NH2 2°\N | R5 andZ‘ k, R, RRIR3 and R5 are
defined as described above. | es of these
compounds, Z' is C(O (CH2)T S tionally
substituted with 1-5 Q , jand mis 0 (e.qg.,
Z' can be benzoylz)\ln gonpoumds, R is H In
others, R is an aniMo actd side chain, wherein the
amno acid is sel ect|ed from valine, | euci ne,
i sol euci ne, met hi onife, al ani ne, phenyl al ani ne,
ahbf ZO%, Re, RY, rﬁepérﬂzpﬁaﬂne cfe? hbd8s deb&RRA afb%’veqﬁgﬁrlng%xamples of

ysi ne, eni ne, histidine, aspartic acid
togeR garingl s o 6 (WG s ool RSB RS - @
grsups,; ammno‘slm(res% & deh ﬂe b&ﬁ@w)f Irfsor® csm@auh@se mf.s H.
nds _acc.or
o BRI B PR AR A atiPRaPs A0S PRFT Sdepige from
vilihea laucine3 isoleunire oydtbionine; @hsing) phenylalanine, tyrosine, tryptophan,
serine, threonine, cysteine, lysine, argenine, histidine, aspartic acid, glutamic acid,

asparagine and glutamine. In some compounds, K is 0; in others, k is 1. Specific
examples of compounds according to these embodiments of the present teachings
include, but are not limited to, [2-amino-3-(4-benzoylamino-phenyl)-
propionylaminol-acetic acid, 2-{2-amino-3-[4-(4-
methoxybenzamido)phenyllpropanamido}acetic acid, 2-{2-amino-3-[4-(4-
nitrobenzamido)phenyl]propanamido}acetic acid, 2-{2-amino-3-[4-(4-
methylbenzamido)phenyl]propanamido}acetic acid, and pharmaceutically
acceptable salts, esters, hydrates, and prodrugs thereof.

In some embodiments, the present teachings provide compounds of Formula | and

pharmaceutically acceptable salts, esters, hydrates and prodrugs thereof, wherein
X' is OR® or NR?R?® (e.g., OH or NH,), Y is NXRZ, X is
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propi onyl am no] -acetic acid, 2-{2-am no-3-[4-(4-
nmet hoxybenzam do) phenyl ] pr opanam do} aceti c aci d,
wQ2402/028y9N0- 3- [ 4- (4- PCT/US2006/048790
ni t robenzam do) phenyl | pr opanani do}aceti c acid,
2-{2-amno-3-[4-(4 25
nmet hyl benzam do) phenyl ] pr opanam do}aceti c acid, and
pharmaceutically acceptable salts, esters, hydrates,
and prodrugs thereof. In sone enbodi nents, the present
t eachi ngs provi de conpounds of Formula | and
phar maceutical ly acceptabl e saltts, esters, hydrates
and prodrugs thereof, wherein [I30 X is OR3 or NR2R3
(e.g., OHor NH2), Y isH 5 14 WD 2007/ 078990
PCT/U82006/048790 0 HzN dSZ) k, R, R2 and R3
are defined as descri bed |above. In sone exanpl es of.
these conpounds, Z' is (IO ( )m C6_20 aryl
optionally substituted wit 5 Q groups, and mis O
(e g , Z' can be benzoyl) . ﬂn some conmpounds, R is H

ot hers, IS an am no za0| d sjde chain, wher ein
t I
0 S LA o o 5L B

thapesmpounds. i GHANHCHEeE4. neryltohhemﬂyrwbsmymce\mﬂm -5Q
glréiﬁisngmd AT 9VeE; ziart be[dbé}?z-oyﬁls 9@%&4\& cBfrblundt, Lﬁ‘ﬁéﬂ-{: In

,_,.asparagine and n sone conp
op?r@ R'jis agamipe acid gide Ihalgp\@}aﬁrpqndhe iR Peid |§§elected from

vanrra@mde w&w%étﬁlohhésﬁlaﬁlﬁ’éqﬂié?@@&tl@f tyRRBine, tryptophan,
e no 1 m,

t t
B0 lenba: Bt o Ber B e i AR At acd
aap@rtpnesrddg!aacing almsemee toropblndsak teftinlokigers 2t Issi. Specific
e§§rtnE%§’of QXH\rp@Lﬁés a@c%idlﬂg Q? enw?)%frﬁ&]:ts \‘ [becgrre'egﬁtgeachings
enb ment resen eac provide CcoO ounds
ingiudep pHiarg not amted is [tﬂwamrmc‘ebemml bsmeadmep% a@rlbenyl) amino]-
a§@(|15 Soid Al eharmmaﬁ.e&mﬁa&egta%reoﬂwﬁgést&@ h?@rfateéﬂbﬁa %'rcsarugs

IS

. tl'Ii?re°FQ2 R3 and R5 are defined as descri bed above

provided the 20 conpound i's not

1- am nopro b opi i di ne-2-carhoxylj -
i séfi B RrRB TS e it MRS B S R & o ula 1 ang
pOBrmozceNtiRallyl acceptable salisoastdss, hﬂinates and prodrugs thereof, wherein
Y is OR? or NR?R?, X' is

and Z', k, E, R", R?, R® and R® are defined as described above, provided the
compound is not 1-(2-aminopropanoyl)-4-benzamidopiperidine-2-carboxylic acfd. In
some examples of these embodiments, Y is OH or NH,. In some compounds, E is
C(O)OR® (e.g., C(O)OH) or C(O)NR®R’ (e.g., C(O)NHR’ or C(O)NH,). In some
compounds, Z’ is C(O)(CH2)m-Ce.z0 aryl optionaily substituted with 1-5 Q groups,
and mis O (e.g., 2’ is benzoyl). In some compounds, R'is H. In others, R' is an
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C(OOCRS (e.g., C(OOH) or C(ONR6R7 (e.g., C(O NHR7 or
C(ONH2). In some conpounds, Z' is C(O(CH2), -CS- 20

w@eoo7/0z8996 onal | y substituted with 1-5 Q gr oupsPCT/ERIN06D48790

is O (e.g., Z is benzoyl). In sone conpounds, R is
H In others, R is an 15 WO 2007/078990

PCT/ US2006/ 048790 am no acid side chain, wherein the
amno acid is selected fromvaline, |eucine,

i sol euci ne, nethionine, alanine, phenylal ani ne,
tyrosi ne, tryptophan, serine, threonine, cysteine,
amjre acid swlegrvaim evheneia tthel amino ase &rdelexted frdm \@huéalmﬁeme

B, HRAZAALNGAAR, SAUIDAILS (REONL Ribib K LRRY
thsepniagd eysisinss Mysine argenineg, thistiglinec asweartiy acnﬂnglgtamlc acid,
aSPAragHB &hd d1ut'a§1u% (dr&l@é&‘ﬁ{esconﬁduﬁdtlinotsp n%H C[fo#'gopanoyl) -4-

exanpl es, of npounds according to ese e
bsfﬁzat'wsop'ﬁ%@@ﬁt?- tABeMliEFSID n I TRIEe compodnds. kds 0 inpteerg. k is

11 ‘Spel:rfn(; %xgmpm-cﬁ-db&fdwhﬁs Bodaramh ko fhesBMAVHIRBHRGT he
I ne-

_5(32 tgﬁfﬂ ggamﬁ{c{% Lub@'ﬁtf}gﬂ Br{/ﬂrt?d }p. 1-(2-amino-4-carboxy-butyryl)-4-

bbeztarhiampierjginEe2icdrbuay @ add bbidrhmhoatintsthyl-pentanoyi)-4-

oIR8 lerpyino 2o

hﬁxi@varﬁ'mldat%t?ﬂajbmb%ﬁ%w méno-acetyl)-4-benzoylamino-
pﬁ:leﬁ&fnled! Bﬁ’bax)ﬂi%ram&(W—dSCarﬁﬁbebroplonyl)-tl benzoylammo plgerldlne -2-

0 enzo am nho peri di ne-
Cé@&)ﬁﬂmql {ZI %mnf ?[ éﬂ-émq%ii )(pIoplonyl]D4 -benzoylamino-piperidine-
2ktarbaiglic 3eid| J-(Padime-BydHeng-fropioayl)-arbemophififid-gipeAdine-2-

- 0
cARERURIN, SoBRming doangTgo cEIRgP IS A B
anépzarr@a}eutmgdm apcapta@le salts, esters, hydrates, and prodrugs thereof.
4- benzoyl ani no- 1- ( 2- hydr oxy- acet yl ) - pi peri di ne- 2-carbo
xylic acid, 15 and pharmaceutically acceptable salts,
Ins&9rae mbegipentadthe aresent irachipss prtideeompeundsnef Formua | and

ﬁﬂﬂ&%e@iﬁéﬁl@ accBBtaBlcosMa! edtBRC HV&G&SM&%@@N@%WH&%W %vherem
Pé_%r d# gnd pharmaceut| cal |y acceptable sal

Yé§ s°mﬁ'§2 at'eS and prodrugs thereof, wherein Y |s

OR2 or NR2R3, X is 20 E T - NNandZ, k, EE R, R2

and R3 are defined as descriged above. I n sone
exanpl es of these enbodi rrents Y is OHor NH2. In

some compounds, E is C(O)(R6 C(O)()—I) or
C(O NR6R7 (e.qg., C(O)NHR?— In sone
conpounds, Z' is 25 C(O)( O aryI optionally

substituted with 1-5 Qgroups and mis 0 (e.g., Z is
abérZZ,ckyE) R'|R? sahB® ecopefiedss dekciilsed-abdve. dhlerss ex@mples of

AAEHE, TIEBIEOAR, LI AGATENS AR Foo.

Fect rorﬁ Jvaline uci né

Cé@)amlﬁh@r C@D@iﬁ/ﬁal(%sr HO) NVIPos?r ﬁéO)Nhlzypirbmﬁ cogmoaunds, Z' is
C(O5 MY, D€ .0 It SPtiBRallY MWsiftited with 1-5 Q groups, and mis O (e.g., Z' is

benzoyl). In some compounds, R'is H. In others, R' is an amino acid side chain,
wherein the amino acid is selected from valine, leucine, isoleucine, methionine,
alanine, phenylalanine, tyrosine, tryptophan, serine, threonine, cysteine, lysine,
argenine, histidine, aspartic acid, glutamic acid, asparagine and glutamine. In
some compounds, k is O; in others, k is 1. Specific examples of compounds ‘
according to these embodiments of the present teachings include, but are not
limited té, 1-(2-amino-4-carboxy-butyroyl)-3-benzoyl-imidazolidine-2-carboxylic
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argeni ne, histidine, aspartic acid, glutamc acid,
asparagi ne and glutamne. In 30 sone conpounds, k is

wa@20070789phers, k is 1. Specific exanpl es of coPEDURLS6/048790

according to these enbodi nents of the present

teachi ngs include, but are not Iimted to,

1- (2-am no- 4- car boxy- butyroyl)-3-benzoyl -i m dazol i di ne
-2-carboxylic 16 WD 2007/078990 PCT/ US2006/ 048790

aci d,

1- benzoyl - 3- (2- hydr oxy-acetyl )-i m dazol i di ne- 2- car boxy
dcid; 1aloertrogk3-@2 hydroxy-acetyl)-imidazolidine-2-carboxylic acid amide, 1-

73 2= -acetyl )-ipgi dazol idi ne-2-carboxyli..
B e - B R o TR s g heriebucany
agsepipble sajlgr esters, hydrdtgs: edd posirugestheafof. 5 I n certain
enbodi nents, the present teachings provide conpounds
of Formula | and pharmaceutically acceptable salts,
la spepin embefimests. higerpser terphingsarravide camppends ofFgraula | and
phBPmateuidaRBacoéptdlsie EaltsT@s{eré\,Hydﬁ'ieéQn@EngZngs tlﬁeré:elf, wherein

ﬂ, 52 ﬁéz pq(,RS are defined as descri above. In
AT AN

§f these enbodinents, Y is OH or NH2.
In some conmpounds, Eis CCOOR6 (e.g., C(OOH or
C(ONR6R7 (e.g., C(ONHR7 or g(ONH2). In sone
conmpounds, Z' is C(O(CH2)m ¢6..20 aryl optionally
substituted with 1-5 Q group and mis 0 (e.qg., Z.
is benzoyl). In some conpg R is H In others,
Rl is an amno acid side c 5 wherein the am no
acid is selected fromyaline etred ne, i sol euci ne,
nmet hi oni ne, alanine, p enylalaningﬁﬂ;yrosine,
trypt ophan, serine, thregenine, cysteine, |ysine,
argeni ne, histidine, aspartic acid, glutamc acid,
andarladi. iR, BAcRGangt Birareedefingd asotescilrrhabauds , Inlsoire éxamples

df hedeNGhBodithehts, ¥-is ORP6 IHS. Frame EﬁmBBu&&?ﬁ% *I®)ORS (e.g.,
6@;@%& ng to these enmbodinents of the present .
G RS OMIR R le- it (QNER AT AOINHR): tlBGOfMs, compounds, Z: is
QA)@HHYGERH am): &t(oéﬁaw élnbk’f)ﬁwtéﬁ ity Ik;astﬁg}bube,rbgm % i90iEg., Z is
- (2-. am noacet am do) - 5-shenzam dobenzpj c acid, .. . .
04800, i BE0E A% T 45 TR ont o AT BeR ik ide chain,
wderein t8e pMiroacid iSselectbd oy valinepleadink aisbleaging; methionine,
OB AR R fnd o), BOAITHYNRE L e, yine
Rt fhistiding, @spaitic Zcid. alaraicasia. aspanagingranskgiutamine. In
sbRRCEUMBSUrISON i@ if QIRPSINGS 10fs JeRfridlE:x@nlpléd§k compounds
har [THCGL{ i call cceg()t atb e salts, esters, h(}/dr at es
agﬁardmgot&r E@%e ?W\ép grents\ A giPresent teachings include, but are not

limited to, 3-benzoylamino-5-(2-hydroxy-acetylamido)-benzoic acid, 3-(2-

aminoacetamido)-5-benzamidobenzoic acid, 3-(2-aminoacetamido)-5-(4-
methylbenzamido)benzoic acid, 3-(2-amino-3-carbamoyl-propionylamino)-5-
benzoylamino-benzoic acid, and pharmaceutically acceptable salts, esters,
hydrates, and prodrugs thereof.

In certain embodiments, the present teachings provide compounds of Formula i and

pharmaceutically acceptable salts, esters, hydrates and prodrugs thereof, wherein
Y is OR? or NR?R?, X' is
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Y is OR2 or NR2R3, X' is 17 WD 2007/078990
PCT/ US2006/ 048790 E Z° HN/ NRs and Z°, k, E, R,
wiR2q0783%md R5 are defined as descri bed above. PCTUSIN®048790
exanples of these enbodinents, Yis OHor NH2. In
some conpounds, Eis CCOOR6 (e.g., C(OOH or
C(ONRGR7 (e.g., C(ONHR7 or CCONH2). In sone
compounds, Zis 5 C(O (CH2)m Cs-20 aryl optionally
substituted with 1-5 Q groups, and mis O (e.g., Z 1is
benzoyl). In some conpounds, RlL is H In others, R is
an am no acid side chain, ~ereinthe@dnmno acid is
selected fromvaline, le I sol efici ne, net hi oni ne,
al ani ne, phenyl al ani ne, pt ophan, seri ne,
t hreoni ne, cystei fex ‘ ar gent™egs’ hi sti di ne,
aspartic acid, glut arqc aci d, asparagine and
glutanmine. In 10 sorreRscorrpounds k is 0; in others, k
is 1. Specific exangl es of conpounds actording to

3NHelseK, dRAERT 21HR° arecdefined esdeserkad ahayei e Sotle, examples
obtvl'feséreﬁnmlmehiswt@@H & NH,. In somed compoundsf Eis C(%))OR6 (e.g.,
c§9 T é@%ﬁh\?@,@’(’(e RONHR IR 18 SemE compoundb. 2 is
Q(ﬂbé{(ﬂ*zar&ﬂaaawl etiohahsubstitlediaith IHR T gro)ipstatgl thipbeay., Z' is
e AL BBy S B SSHLARLS 5l 0 v
\ﬂé’\%@dlﬂh% ﬁtnzt,no a¢ig '%ﬁ@%‘éﬁ@ frowachinagieupnevisdeudoepoethimine,

anid® rﬂmt'\?lalanﬁ’{éd tyrB4IRE, 'T%%HH&\E?% r}ﬁea Bﬁlﬁ@l &s?e%é Yysine,

esters, hydrates and prodrugs ereo
2GRS SV R agpprdic AcidNgigtarRe afldzeszaragwﬁ@nz qlut@ml@ In
sBme &nmdwdlask aar@ il efHers ok .aa @@émc@énﬁﬁ&vﬁ cohfbo‘éxﬁﬂ?

a%X%gP ‘%ﬁﬁﬁ?ﬁj ggg msen‘& %)t r?sgnbteachlegb m&"z pug are not
I|GXt®)1 RIRGIR{4- bengzy}arﬂ@@)prW) ﬂf(Z@Q/Gl)dNb'lacetyllamsionproplomc acid, N-

?%Etgﬁéﬁrt?o 5= V&zfrﬁ/drlo%%@g’?& P@trﬁg o Xg} 88%&&%’4’8 3nd

pharmaceuﬂcally acceptable salts, esters hydrates and prodrugs thereof.

In some embediments, the present teachings provide compounds of Formula | and
pharmaceutically acceptable salts, esters, hydrates and prodrugs thereof, wherein
Y is OR? or NR?’R?, X’ is

1

and Z', k, E, R', R? and R® are defined as described above. In some examples of
these embodiments, Y is OH or NH,. In some compounds, E is C(O)OR® (e.g.;
C(O)OH) or C(O)NR®R (e.g., C(O)NHR” or C(O)NH,). In some compounds, 2’ is
C(O)(CH2)m-Ce.20 aryl optionally substituted with 1-5 Q groups, and mis 0 (e.g., Z’ is
benzoyl). In some compounds, R' is H. In others, R is an amino acid side chain,
wherein the amino acid is selected from valine, leucine, isoleucine, methionine,

alanine, phenylalanine, tyrosine, tryptophan, serine, threonine, cysteine, lysine,
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25 benzoyl). In sone conpounds, R is H 1In others, Rl
is an amno acid side chain, wherein the amno acid

w0 2003mr89ea ed from valine, |eucine, isoleucine,PCT/US2006/048790
met hi oni ne, al ani ne, phenyl al ani ne, tyrosine,
trypt ophan, serine, threonine, cysteine, lysine, 18 WO
2007/ 078990 PCT/ US2006/ 048790 argeni ne, histidine,
aspartic acid, glutam c acid, asparagi ne and
glutam ne. In sonme conmpounds, k is 0; in others, k is
1. Specific exanples of conmpounds according to these
aegmmmki mistidine) bispértic peidls gintantie acil, agsaragipleuthd, glltdnidy. an

s conure &R0 i ofnors. ks 1, Smeg s SATPISS, 2oSMRRHRALR o
apmﬁdy'qg tg tb@sedembodlments of the present teachings include, but are not

nﬂm@&*cé“ﬂ B@ﬁ@ﬁ@‘%gg%@ﬁmée%m fdosl! 'cpaoﬁeweﬁgmgrc acid,

aci d a accept abl ,
4n(§fo?ranne§cetamhdqube?wqum'ﬂwr‘* cathexyiceacithtanderhenagautically
acoeptanie salth, ssteiseRy & atR! SndprodRfysansiernds descri bed

herein. For exanple, the stereochem stry of dipeptide

enbodi ments of the present 10 teachings can be 2R4R
ThR4EeselbiehchingsJtdRkde bt swrenid;mneraspdm corhpeunpisatssntived

hi | gllmﬂ
h%?%‘? NFB%é[ %ﬁ@\é ﬁiw% iSt Q’V&Bg?&% ?rggé%ee%é%ﬂhe gresent
teaghings canthe %R4ﬂy3'f{é$e%3‘a‘il@f BB8&r ugs t her eof ,
vvhereln Als(CHZ)kY' kisO, 1, or 2; 20V is OR
NFZ s sel ect ed fromH, an optional
1 aBAPET dtrart thS BSsanEiRechaRS BT B havinG fhe Formuia I
Cs-20 aryl, an optionally substituted C7-20 aral kyl,
and an amino acid side chain; alternatively, A and R
together wwth the carbon ptomtp which they are 25
bound forma 5-20 ngnbere oaryl containing 1-4
ring heteroatons in ndenjty | ected fromN, O,
and S and optionally substitited with 1-5 Q groups;

B——Z

and pharmaceutically acceptable salts, esters, hydrates and prodrugs thereof
wherein:

Ais (CHa)-Y";

kis 0, 1, or 2;

Y’ is OR? or NR*R?,

R' is selected from H, an optionally substituted Cy.1o alky!, an optionally
substituted Cg o aryl, an optionélly substituted Cy.5 aralkyl, and an amino acid side
chain;

alternatively, A and R' together with the carbon atom to which they are
bound form a 5-20 membered heteroaryl containing 1-4 ring heteroatoms
independently selected from N, O, and S and optionally substituted with 1-5 Q
groups; .
B is selected from NR®, NR*(CH,),C(0), NR*(CH,),S(0)., and an amide
bioisostere;

nis0,1, or2;

- 19
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Bis selected fromNR5, NR5(CH2)" C(O, NR5(CH2)"
S(O 2, and an am de bioisostere; 30 nis 0, 1, or 2;

wQa 00RO 7/ 078990 PCT/ US2006/ 048790 Z i s sel PCT/882006/048790
fromH (CH2)m C6_20 aryl optionally substituted with
1-5 Q groups, and (CH2) m 5-20 nenbered heteroaryl
optionally substituted with 1-5 Q groups; msO0,1, or2;
5 Eis selected from C(O OR6, C(O NR6R7, a carboxylic
acid bioisostere and an am de bioisostere; Q at each
occurrence, independently is selected from an
opt i @ialskelectesifioaniH, (Celd)Sle.28 Ary loktidbnaligrsubptituteialitiy 1-5 Q

o it AP SR op R Wi 3
gesHSoal kyl , an opt i onal ly 10 substituted C8 20 aryl,

an op,gisoma‘I by2substituted C7_20 aral kyl, an opti onal | y

subs%nt uted 3:20 menbered cycl ol;1eteroal kyl, an
opt i EnigiselpetahEemHARRS. 560) ﬁ@?‘rﬁer%ﬁafbﬁﬁ"érw hipisoptere and

afilamilé bicisosfee; CF3, OCF3, NOZ, 0?8 SR8, S+R82r

S(O 2R8 NR8S( O) 2R9,

CE Og Eg E%%' rrﬂcéo?qége@?dse@% g%éﬁﬂgﬁggn )opttonally
sNRBT(tE) kA, 10 NR&BC@@)D@@naHMRB@@t@NRSRQQ aﬁmdyll\hmsmorﬁﬂiy R2
sﬁﬂgitlgﬁg Ka:1% alkgr%ﬁ Arant @gﬁﬁagg%siﬁ}tggbe cgmt!%_yl’l a?'ﬁptlonally
sybfiytes @caetda'?zb aZ‘CPF&g?eﬁﬂyaﬁitlbﬂ'tut%ﬁwcnmaralhau P9 optlonally substituted
Mﬁbhb@F&ﬂcﬁYU%roan@i koMt |opt1&ﬁhll9l%hb@l“ta{édy5-§9 h&t,mw&@d

SR FL b i, QRGP SUBSTALMLGE 4:20 HROBST &l me,
StesH, e&(owFé’RSaN&thm%@ REO)RTCOOPERS?, @W%%EEC(%RB.
8 9 a1
I\ﬁ)g@éf@g?c tﬁﬁﬁlhg&n%ﬁ ogl\éﬁsg@ahﬁaﬂ vén dqﬁé{? fley are
bou n®R*fandriR’zea=hviod epensientlylisrreieatert froingH ot pplitaially substituted
({Hlﬁ\}l ”ér{‘gpti’oréu& bnﬂstnb‘x%& ‘b’s_tz aéﬁ'iﬂ%ngﬁ %P&&%EM ¥ubstituted Cy.z0

opt1

agqmg,t 31 eptically §Hbs}_m5teg)c‘gmwg an p@t:pgalm s&bsgwted 3-20 membered
coBbh&tealkyl, f‘a\mbﬁtiohdllﬁﬁltﬁtmﬁéh @Zb%emgére'a@éi&%al:ﬁ CRIR®,

%@S@@ PR S orS SR Rsnal 1y subet i £ ut ed

C3- 2(bltemaltloat/k|3? and R° dqgstieradithythe ulitsdgeinudtech t6avhich they are
ol 3 3200RLIBRALL e gphgll kL PR Ahi YT g 21
heteheatpmgtirdprendeothnselpited froanOoPtansndalgms abd pptianadiv
sab<luBB W' £€ Q groups;

R®is H or an optionally substituted C.10 alkyl;

R® and R’ each independently is selected from H, an optionally substituted
Ci.ioalkyl, an optionally substituted Cj 50 cycloalkyl, an optionally substituted C, 4o
alkenyl, an optionally substituted C, 4, alkynyl, an optionally substituted Cg.o ary!, an
optionally substituted Cy.5 aralkyl, an optionally substituted 3-20 membered
cycloheteroalkyl, an optionally substituted 5-20 membered heteroaryl, C(O)R?,
C(O)OR?, and C(O)NR®R?,

alternatively, R® and R’ together with the nitrogen atom to which they are
bound form a 3-20 membered heterocycle optionally containing 1-4 ring
heteroatoms independently selected from O, N and S and optionally substituted
with 1-5 Q groups; and
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cycl ohet eroal kyl, an optionally substituted 5-20
nmenbered heteroaryl, C(OR8, 30 C(O OR8, and

WQOR@OyMRBRY; alternatively, R6 and R7 together BET/NS100€048790
nitrogen atomto which they are bound forma 3-20
menbered heterocycle optionally containing 1-4 ring
het er oat ons i ndependently selected fromO, N and S and
optionally substituted wth 1-5 Q groups; and 20 WO
2007/ 078990 PCT/ US2006/ 048790 R8 and RO each
i ndependently is selected fromH, an optionally
substR®tandeRP €lchlifdepdndentials sepddtenfrbmyH, sa:bqstidnatlpdubstftuted

iy oRngly suBftetBl et blelalt o R st o

aﬂq@nvloaabbvormﬂbwbsmtu@d G610 2lsyraylydn oratmnabpsummhtby Cs20 aryl, an

CF—

gu&%uwsusaﬁurga c,2, awyén o&'?)ngfﬂf g%{dtgd SWasthbk

nber e 0 heter oa tlona

cyelplastpiogiiel as'dzm %mevkﬂlh%%%é@l memb?(ﬁﬂ ftﬁéamﬁﬁét
t he W&p&émtﬂzat mem&maodra i8 AbNOPZ- RN bY arfbyl)-4-
benzaﬁl ¥{¥_) rd[o'# - 2- casygoxyl ic acid. In sone
YR RBHI SR §9@%4- and v is NR2R3. Exanpl es
of these 10 enbodi mants i ncl ude conpounds wherein R2
' sghe 2 [ an
', S AifhedintRe R SIS S PRey Erppbitsiese
e(!(t@imts mﬂ@tﬂw@mmwwrem R gs (-lcaﬂwb IR ie' selected gom H (e, Y’
idNRRES an tlb%llg’sug&lth%d%g) aﬁyla@‘%lo , bid 6(95017'("‘ in some

GAQ%IQ%EM((C& stituted

I.n ot
M R i 0 RS s e Moo
opfldﬁ‘aﬂl? sabsktLed G, 1aalk9ptlh @ﬂﬁrleyasmtwt Atisited,) v, M0 is NR?R*and

| k h
Ry ey gianten R R shosh By o s ol i tpet
efbodirpents, Y'lis Oi¥ranal R? isitboda Gemdaskyl Alraamy & thesmjetdreples, k

é{h%%dh%oczar bon atomto which they are bound forma
- renber ed heterocycle containing 1-4 ring

het er oat ons 20 i ndependently selected fromN, 0, and S

naaénémfeh%atdman@ Ukshb tFUttSQetHért WitH the darb&H %ﬁﬁto which they are
| es of heteroc%jglf"?(:eta rou can .i ncl ude, are .

bﬁHf‘d I 7 a4 pembgr °ﬁ¥°‘ sep@nipg he "%P%tﬁmatﬁ*ras
indeipenternilycielevted frymrN) OdameS aodaptibhallyrsibstituted with 1-5 Q

Q%Up%z %)Ja%p{]gs oil ﬁgtgr%%?él{a g%h(egzls c%%%&hc?e bu?]ﬁgea%&l lifited to,

razo
pmea:ﬂmee piperaRes @nrypholm%mreornhgmm mzrgllchne mmplatm e,

tl‘i By Sidiriaz %l@az&bﬂided lpDfrole? PiBdFdi&l ﬁﬁr&%le Rx‘:{éicﬁ% %t’ﬂé‘zole furan,

ra2| ne, i ndol e, enzof ur an, enzot p ene, each
t‘anUf%u%HzQ!ﬁt'FB%%ﬂ%/ tfaa%P'%éS%tm?gpﬁet ai‘%az%oéh'ﬁ%z@e pyridine,
p@ﬂamum dﬁnﬁfdnhaqmazaﬁbodwe Mehzofuian, uhd, bepabthadpheR@] each of

M@M% {ggsﬁy 0?1 g PB%%vt)ep;Fﬁ%mpéﬁrﬁ gompounds of these embodiments
include, but are not limited to, 4-benzamido-1-(1H-imidazole-2-carbonyl)pyrrolidine-

2-carboxylic acid, 4-benzamido-1-(1 H-pyrazole—S-carbonyl)pyrrolidine-z'—carboxylic
acid, and 4-benzamido-1-(1H-imidazole-5-carbonyl)pyrrolidine-2-carboxylic acid.

In some embodiments, B is NR*(CH2),C(0), nis 0 (i.e., B is NR*C(0Q)), and Z is a
Ce.20 aryl optionally substituted with 1-5 Q groups or a 5-20 membered heteroaryl
optionally substituted with 1-5 Q groups. Examples of these embodiments include
éompounds wherein R® is H (i.e., B is NHC(O)). In some compounds, Z is a phenyi
optionally substituted with 1-5 Q groups, such as, for example, F, Cl, Br, |, Cy.4¢
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2-carboxylic acid, 4-benzamdo-1 -(1

H pyrazol e- 5- car bonyl ) pyrrol i di ne-2-carboxylic acid,
wapa74789emzanm do-1 - (1 PCT/US2006/048790

H- i m dazol e- 5- car bonyl ) pyrrol i di ne-2-carboxylic acid.

30 I'n sone enbodi nents, Bis NRS(CH2)"C(O, nis O

(i.e., Bis NRBC(O), and Zis a Cs-20 aryl

optionally substituted with 1-5 Q groups or a 5-20

menbered heteroaryl optionally substituted with 1-5 Q

groups. Exanpl es of these enbodi nents include

a@h@ﬁsngs:mmmumdﬁ alfssl'IHOH NHz, NB(C 510 GO ONC1. 1b @I@Oﬂmr
nas, I {

NRRILLE o, o g PR B 2R R b
e@poggnerts, O mm—&mwp@adume@eM¢muy shikstityted with 1-5

C%%ypgnﬁscer{m emgbé;;nirﬁs ah lfé/b %’{?ioﬁt%ﬁcfs & these

epdodyy ?Pér‘ﬂﬁ‘}tﬁ%m %resloz'wemm( ﬁnmpetylvﬁ sone
(,ﬁemﬁnmwrrolamesz(camaxm.éaae 1erbRirshcbgl)eg-oar yl

t.ional,l tituted wi.th 1- roups.. | n certain

RS 25 el AR, TR ARTRRRRE A hose 5
(|emmodmnmamde)p|yrro||dmi@2 danbboxgtie apidt 14(2-antimghcety))-4-(pyrimidine-5-
c&g{t{o%gﬁmcfﬁ gﬁj@ car %)a(r}ﬂ%ﬁiglfc;g%%ﬁ‘d 'E '%’é'"é’%"%t ce yI ) - 4-
fleﬁwo@@m@fawlpbwrpy@lﬂ@ﬁ eRrhexylic @gidy dx(gtansineageatyl)-4-(3-
flﬂioﬁo%eﬁﬂérﬂfa@wmblhamé? carngyhc acid, 1- (2-ammoacetyl) é 4-
ﬂ&op%re]b%ﬁ%ﬁbggyﬂﬂ?ghﬁ% P%Hrlllglqﬁzgicgr(g aeroacetyl)-4 -(2-
nmahidbamanddamrmnﬂm@temraewac boigy il i(Z-apimshcetyl)-4-(3-
bl ERAIBER Py e BredPor o 2, fiaminoaseiy -+
rr]_etb)’dbamanmagmybl)dmle—@&arboxyhc acid 1 (2—ammoacetyl) 4-(4-

nﬁétHQi;}BQﬁEérﬁi@o?ﬁ%@&nﬁ%'é - BExAicGRId AXB drfinBSdddyn)-4-(3-

am noac
W?tb%*y@@@ﬁ%'ﬁmw 1iginetd-errhexyicagids dxigrarningaealyl)-4-(4-
h&d(o&yﬁﬂid%@ﬂﬁ@byirbh&né 2- carboxyhc acid, and 1-(2-aminoacety!)-4-(3-

hﬁg@&ébenza ?g‘Y‘IA"?‘é carboxy cgg&boxyl ic acid,

met hyl benzam do) pyrrolidine-2-carboxylic acid,

| {-4 L
s {)hyl enzam é%) % 7 Nciﬁg %53)1?30(9) c%\'rsboo&y? I’ ||3c:ls NRS& (O) and Zis
(C]}Hé)g,_gmo@@d@@tlwe)l @upghtuted with 1-5 Q groups or (CH2)»-5-20 membered
h@ﬁirb%l’@&mﬂ} Q@Bswté@ Withi 118 (PgompSoyerbim @G §or 2. A non-

é am noacet

A SATRS RS BTEHTRRtR & 3R AMiRsapepd-4G .
phetpaestantidy) eyrydlidine-Z-4arboxylic acid. In other embodiments, B is
@féﬁ?@ﬁ%}zﬁh rgﬁ;rp %r{ §J ﬁ d] nn(:“onzhmlfl rﬁgbg%élmplg o??rl\e‘:is’e e%qgodiments
it §-d2-@xyibeareiyti- M;«pypﬁomhenyleéhﬂaromommhdaoeakc@rbomc|a¢id).

sonme enbodi nment s, B IS NR5(CH2)nC(O) nis 0 (i.e 3 B

|s NR5C(O)) and Z 20 aryl opt| onal |
eﬁﬁnemhoéanwtﬂﬁf@% r'alh'bglar(chémﬁma ORuAHAUY Sybstituted

wigt ﬁscm gpdup@mr I(OH@LJ-@‘ZG whshhibdrodl @eterbar) dptonQosWHbituted with
1"‘@%{ groups and m is E) (eq. '% & ~aminoacetyl)-4-(phenylamino)pyrrolidine-2-
carboxylic acid) or 1 (e.g., 1-(2-aminoacetyl)-4-(benzylamino)pyrrolidine-2-
carboxylic acid). In still other embodiments, B is NR*(CH,),S(0),, nis 0 (i.e., Bis
NR®S(0),) and Z is (CH2)m-Ce.20 aryl optionally substituted with 1-5 Q groups or
(CH2)m-5-20 membered heteroaryl optionally substituted with 1-5 Q groups. One
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limting exanple of these enbodinents is
1-(2-am noacetyl)-4-(2 25

wQ@b@nprseet am do) pyrrol i di ne- 2-carboxyl i ¢ aci dPCT/HS2006/048790
ot her enmbodi ments, Bis NR5(CH2)" C(O wherein nis 1
or 2. Anon-limting exanple of these enbodi ments is
1- (2-am noacetyl)-4-(2-oxo0-2-phenyl et hyl am no) pyrrolid
i ne-2-carboxylic acid). In other enbodinments, B is
NR5, R5is H Zis (CH2)m C6.20 aryl optionally
substituted 30 with 1-5 Q groups or (CH2)nb-20
nBBAbRtiRfeahsle @R (hdse @pibodimbhty iS tisamitdmdtyy-4h  1-5 Q

@%%@?%rﬁ%ﬁ@@ 'gfn}raﬁrgeﬁggﬁmoml%%s@yr rolidine-2-
carboxylic aci or e. g

]rist(lﬁ% BRBEE8 NS, 45’ @%{Lﬁﬁh@'ﬂl&gaé?é/r@r Qldndid) ?0|2examsple

car xy Ic acl . ot her enbodi nent
INKszelepe¥azely) zh-amf—nsmaqqle driazqie j axadiqrels( tjadiazoirl o7 teteazole,
eb i3] Which-adlional caiid Snkiluted Uéﬁérhélﬁhﬁébﬁ%édhd% -oP tifdse

s or é‘ﬂéﬁd—QZmS % rrtegber1e heteroat%n 4 12
e R B BleRPLIMItRD 19.5-3-aPioace Vx4 ahenyjgxazol-2-
yB AT RITEI2@aRCky SO 61-(R4 8mi{daceiyl)-4- (awplienygpxexarq;l e of

EE en)‘;FH‘gz ?%onan‘& 'Zpo%a%gﬂr f o%’?‘!ﬂogg SWH—) her]yl -2H; |m|dcﬂzol ?
yBpyrrohdinendrcagiexylitt adititand B(3-sminpagaiybet- m pherysfl Brimidazol-2-

yggﬁ%l@%e_ﬁ%r@@r@gm 5 imdazol e, oxazole, thiazole,
pyrazol e, triazole, oxadiazole, thiadi-azole, or

tetrazole, each of which optionally can be
s uh&teletnmcgﬁmeaseﬂpé @(G)@mmmﬁlﬁegfnctdﬂi&“&mpﬁmﬂd WIHRRIA E is

d
cAIOH o et b, Bl bGEs) msogp pomppynss. e
m@)EH@ah‘oqﬂnyzr c@nam,lrdis E is C(O)NR®R’, R® is H, and R’ is selected from an

oéfl&r?-al?@afﬂg gé A O)TE&F aﬂ%?ﬂ&bé%%@gf ittteld &40 cycloalkyl, an

rro
°p¥?lzalb(rﬁqb§w@a%gmm(lsarpﬁ@tmnaﬂn sybstitatad 320 penpersd

c?MBﬁ@teFééikji ARt 2 6RHdMRNY isstiffbd 5-embered heteroaryl.
2-ami noacet yl ) - 4- (4-phenyl - 1Hi m dazol - 2-
yl)pyrrolldlne 2-carboxylic acid. In sonme enbodi nents,

Im‘:other EibodibientExB i esrborgliclabid biolgostensl susthes, domexamse,

hals(é]zozé Qﬁ’ra_z[ggb%@gttﬁ?zcﬁe,tcﬁ(g CgéfépRgBZ%aiJ?% orr{gtrazole
e@eb)pf\m'@h otenplly ¢an begultityted.s Ekempledy ¢eropeunds of these

e%dm@hﬂsyn@u@étaut uﬁee.%t%.ﬂeg t8! Ny1-(2- anmmycb%aé [ M4-tetrazol-5-
substi f ut ed 20 cycl oal ky

vy Bb’é?‘!*%?dd]begf%'dﬁr W1 (% ﬁ"&’b‘f%"&w&rgxﬁ %ﬂB‘é‘FF?'LR'é'&P%‘mi‘S'“‘e"
yijpaiintide, Ny ¢l(2aaiinsauatyys-(5-aethy Hopiidsaoa 2l W) pyrrolidin-3-

YRRkt e B TREh e e vyl B 24 Bl
yﬁbenzfamldexuflwéamlmcmo@ad)oﬂ}wéoxa@gbzﬂl)reyrrqllldlrawl]benzamrde N-[1-

(Qsérnﬁﬁ% tyI 5'(9%%p‘?—?pﬂasé%ﬁiQI)%rréluhiﬁﬁggG&Lz%mué’é N1-(2- .

tetr opt| onal

agTIBRIG T Bef5- r@tsv.'ﬁrw%&waa & SoTbereaidecdd2ment s
anfi6baksktyl)-BLl- rﬁétaylasaézdl-lzrm)tp@doﬁd)n 3- yl]benzamlde N-[1-(2-

amlLoaée%yl?@(qa pyraé’ol )5-y§)pg/rror|_|n -yl]%enzamlde N-[1-(2-aminoacetyl)-5-
(3-isopropyl-1H-pyrazol-5-yl)pyrrolidin-3-yllbenzamide, N-[1-(2-aminoacetyl)-5-(3-
methyl-1H-pyrazol-5-yl)pyrrolidin-3-yllbenzamide, N-[1-(2-aminoacetyl)-5-(1H-1,2,4-
triazol-5-yl)pyrrolidin-3-yljbenzamide, N-[1-(2-aminoacetyl)-5-(3-methyl-1H-1,2,4-
triazol-5-yl)pyrrolidin-3-yl]benzamide, N-[1-(2-aminoacetyl)-5-(3-isopropyl-1H-1,2,4-
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yl')pyrrolidin-3-yl]benzam de,
N-(1-(2-am noacetyl)-5-(1H i m dazol-2-yl)pyrrolidin-3

wQ@oglojdsenzam de, N[ 1 -(2-am noacetyl) - 5-(5- PEL/NF1006/148790

Hi md azol-2-yl) pyrrolid i n-3- yl]benzam de,

N-[ 1- (2- am noacetyl)-5-(5-isopropyl -1Him dazol -2-yl)p

yrrolidin-3- yl[benzam de, NI

-(2-am noacetyl)-5-(oxazol -2-yl ) pyrrolidin-3-yl]benzam

ide, N-[I -

(2- ami noacet yl ) -5-(5-i sopropyl oxazol -2-yl ) pyrrolidin-3
tnaszbn-sx@r)gmlmm 3N1]bén:£a2mde N-[1-(2-aminoacetyl)- 5 -(1,3,4-oxadiazol-2-

y@%&gmﬁlgl@ é&b% Sg%e gnfgij ?%( ?fg%moa%e?yﬂyg (£>o e%'lyl 1?3 X lol(ac(ja‘ azol-

2gippoalatit-Bryilbengdmidet hyl oxazol - 2-yl ) pyrrol i din-3-yl ] be
nzam de, N-[1-(2-

am noacetyl )-5- (1 H pyrazol - ya) yrrolidin-3-yl] benzam

In grme Robpdiments; WBQ'&ét'?I(()"HBrY Isshibe.dpi§ 10, E is C(O)OH, Bis
N*F\‘CR}D‘) azAb-ZoisYneRyr iHEn /i 813t Mblmnmgﬁembodlments when A is

Qhh 3 RO B oo o hba g 2 is phenyl, then the

phemyl i 2utmtituied edthydt Jedst 6de B drodp.4in still other embodiments, wheén A

>y I |
GRS 3l 9l R el BORRRIE S, ang 2 imphenyt. then e i
npt CEIH. 5lry4>fbpy¢rr@bﬁmerms3 Mepb%wz(aﬁzueY’ Y’ is'NH;, R" is methyl, E
23} 1 WO
GO R a0t e ghéng R s fof 2 Lrpyelotet
eroedFRnts. Whsh dris 6P Halie &5 Py Beiszapthyk E is C(0>0H B is NHC(O),
ahld [Z1 is(phedii, Rieae ¥t ilnot N1, 3, 4- oxadi azol -
yl)pyrrolidin-3-yi] benzam de, and
N-[ 1- (2- am noacetyl)-5-(5-nethyl -1, 3, 4- oxadi azol -
Compoupds imctomding 18-thé phaseptteadiingSincludedheseshddng therfoligwing
MEnAR: s (CH)k-Y', Y is N2, kis 0, Eis C(OOH B
S O, and Z is_phenyl, then R is not nmethyl. In
ot her enbodi nefits, ween Ais (CH)R-Y , ¥
is 0, Rllsmshyl Eis C(OOH, an "
t hen t he®~phery Sthsti tut &
group. In still of" er gnmbodi ment wheny A
(CH2) k-Y', is N is 0, R ghs net /
NHC( O) , and Z is phenyly then E |s 10 not C(@%3 I n
ot her enbodi ments, when &T7& (CH)k-Y', Y is! N R
is methyl, Egis CEOOH, Bis NHC(O),oand ZE is

s NH2i Kk

phenyl , t hen or 2. In yet otheff enbddinents,
V\,henAAls( k is 0, RlA{s l, IS

C( O OH, and Z' is then i s not
NH2. 15 npound accprding to the preseny_teachings

i ncl ude t/Rose having Yhe foll owi ng?’ structures;, OE O
E AA NN Y1 RL 8—2  and B—1z,

and pharmaceutically acceptable salts, esters, hydrates, and prodrugs thereof.

In another aspect, the present teachings provide compounds having the Formula lil:

24



10

15

20

25

B--zOEO AA-1~-( NNRLRL Bz, and B-z and
phar maceutically acceptable salts, esters, hydrates,

w@r@7/rs9e0 ugs thereof. 20 In anot her aspect, PEEUS2006/048790

present teachings provide conmpounds having the Formul a
[11: 24 WD 2007/078990 PCT/ US2006/ 048790 O R4 O
(CH2))k Y¥ N RLNZ R5 111 and pharmaceutically
acceptable salts, esters, hydrates, and prodrugs
thereof, wherein: 5Yis OR or NR2 R3; kis 0, 1,
or 2; Z is selected fromH (CH2)m C6.20 aryl,

(CH2) m 5- 20 nenber ed het eroaryb R) (CH2) m C6. 20
aryl, C(O (CH2) m 5-20 nmenbeped heyeroaryl,

(CH2)nC(O) -C6-20 aryl, ( )C( Q) - 5- 20 nenber ed

het eroaryl, S(O) 2( ik Co aryf™N\\_and 10

S(O 2(CH2),,; 5-20 nenbelfed hefleroaryl, wherein each
of the C6.20 aryl and 5-20 nenhereg heteroaryl is
optionally substituted wfith 1-5 Q ghoups; nisO, 1, or 2;
Q at each occurrence, independently ws—sel ected from
an optionally substituted Cl-10 al kyl , an optionally
substituted C2-10 al kenyl, an optioRally 15
substituted C2-10 al kynyl, alil optionally substituted

o R e AP R Sy, b oo,

whstgiinal |y substituted 3-20 nenbered

cycl oh@d @R82k KiR2R*an optional ly substituted 5-20
rrenbirig%, 1, or 2; .

Z’ is selected from H, (CH;)m-Ce.20 aryl, (CH2)m-5-20 membered heteroaryl,
C(O)(CH2)m-Ce-20 aryl, C(O)(CH2)m-5-20 membered heteroaryl, (CH2)mC(O)-Cs.20
aryl, (CH2)»C(0)-5-20 membered heteroaryl, $(0O)z(CH,)m-Cs.20 aryl, and
S(0)x(CH2)m-5-20 membered heteroaryl, wherein each of the C; 5 aryl and 5-20
membered heteroary! is optionally substituted with 1-5 Q groups;

mis 0, 1, or 2;

Q, at each occurrence, independently is selected from an optionally
substituted C.10 alkyl, an optionally substituted C,.q, alkenyl, an optionally
substituted C,_1o alkynyl, an optionally substituted Cj o cycloalkyl, an optionally’
substituted Cg 59 aryl, an optionally substituted C;.o4 aralky!, an optionally substituted
3-20 membered cycloheteroalkyl, an optionally substituted 5-20 membered
heteroaryl, F, Cl, Br, 1, CN, CFs, OCF3;, NO,, OR®, SR®, S'R?,, S(O)R?, S(0O),R?,
S(0),0H, S(0)NR®R?, NR®S(0),R®, C(O)R?, C(O)OR®, C(O)NR®R®, OC(O)R®,
NRER®, NR]C(O)R®, NR®C(O)OR®, NR]C(O)NR®R®, and N'R?;;

R’ is selected from H, an optionally substituted C,.10 alky!, an optionally'
substituted Cq 20 aryl, an optionally substituted C+.5p aralkyl, and an amino acid side
chain;

R? and R? each independently is selected from H, an optionally substituted
Ci.10alkyl, an optionally substituted C;.2 cycloalkyl, an optionally substituted Cy.20
aralkyl, an optionally substituted Cs.5 aryl, an optionally substituted 3-20 membered
cycloheteroalkyl, an optionally substituted 5-20 membered heteroaryl, C(O)R®,
C(O)OR®, C(O)NR®R7, S(0),R®, and S(0),NR°R”;
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heteroaryl, F, O, Br, I, CN, CF3, OCF3, N2, ORB,
SR8, S+R82, S(ORB, S(O2R8, S(0O20H, S(0O 2NRBR9,

WORGFOBO2RI, C(O R8, C(O ORB, C(O NRBR9, OC(O R31/U106/048790

NR8R9, NRBC(O R9, NR8C(O) OR9, NR8C(O) NR8R9, and N+R83;
Rl is selected fromH, an optionally substituted Cl-10
al kyl, an optionally substituted C6-20 aryl, an
optionally substituted C7-20 aral kyl, and an am no

acid side chain; R2 and R3 each independently is
selected fromH, an optionally substituted 25 Cl-10

al kylaltemtloqﬂy | Rhad R® sagesticrtwithettle GRrogen ayarh aaiydh, thag« are

bSBJ\& % 3 g%@ér%bg}étdeﬁjet roc& e f)?{)n aa'lﬁ%// cbnt% tI 'tp 3 20

subs ,an’ op t ut'e
hmmpma mctap@hdheﬂxesejmtmj fromaca N;w.s@m wtlombxssulnsmddd with

é)(% er ed het eroaryl, C(OR6, C(OOR6, C(O NR6R7,
S( O NR6R7 25 WD 2007/ 078990
PCT/ B39 ‘alternatively, R2 and R3 toget her

\é\n t2 B Rshﬁb%ﬂdroﬂﬁmnan)om.ssmme& ch,Jdngy. are bound fgr ma -
- £d heteroc opt i ona ntaining, 1- .
1 g FETREIR e pSenR ol BRI o e gRieng Risttuted
Ca.1eatklyl 0qo1 optivanlally ssbaiggtet Whedcywaidatkytl, hn&@ogaﬂymﬂqstnﬁﬂ&ilcz-w
d
=lBn{in Bprokd Sueliiulch € BRi AL oARAR|Y < RATBE CoGaryt, an
optignaliv Suhﬁt'té‘ﬁ‘l @rrea Prafky, Lﬂih@ﬁ’ttotﬁ?@dw@i'mi@d é’rmeﬂ'ﬁ’ﬁr ed
cwbhaeﬁiahkm %Q%t.bhaﬁﬁ@&atu?& 50! Réthkdled rHfter@Biy, cu;@i)hy
éébt l;l‘gﬁ (5'2\I % kenyl, an optionally substituted
C(@ ‘59 Ra optlonally substituted Cr220 aryl,
an 1Qalteptat|0@laj RS asdl B togetherdvifiith2 itesgainkatbm tanvhich they are
bgl%# P‘ﬂ%t er oaﬁﬁéfnlb'é}’gaerqet% ro%ﬁ gﬁ %EJ Fﬁgtclop tﬁi"éi'ag g3426ng
hnmwpmﬁ lmmndanw se!ext@yi RiEM qul@)r@?&d aptibreflDp R Reted with
y, R6 and R7 together with the nitrogen
12% g‘%ﬁ?gﬁ%‘éﬁ? hey are bound forma 3-20 menbered

het er ocycl® %ﬂ!ﬁ RoRash {pdepardanty igseleded freg higan optionally |
sbBét&ut@atCQmﬁalkﬂdﬁrﬁ ead@ﬁuwusatt@%m 28 wm&aﬂkyl l\érobpt%n@nsd

ituted
PEHLRR CreRlE R PETarE, Syt das AR omtonaly
Sumtltm_ﬂd|05§éo ayl lzst ogtiohelly Slibstifited By]lo,aralkylo phioptiahdlly substituted
A Eoplbe SRR Bt orfBnela ot 5720 mempered
heteragryhl kynyl , an opti onal ly 20 subst ituted CE-20
aryl ,pra\nd&pfﬁa@ﬂfd &dnﬁéthﬂ ishiat edoGhnindbrapatdimla- an

tionall ubst i
beP\zamldopyl¥oild| & cauboxyhc acid.

In some embodiments k is 0; in others, k is 1.

In some embodiments, Y’ is NR?R® and R?is H (i.e., Y’ is NHR®) and R® is selected
from H (i.e., Y’ is NH,), an optionally substituted Cy_oalkyl, C(O)R®, or C(O)OR®. In
some embodiments, Y’ is NR°R?, R?is H, R®*is C(O)R® and R®is H (i.e., R®is
C(O)H) or an optionally substituted Cq.4 alkyl (e.g., R® is C(O)CHs). In other
embodiments, Y’ is NR?R?, and R? and R® each independently is an optionally
substituted Cy.40 alkyl. in still other embodiments, Y’ is OR%?and R%*is H (i.e., Y is
OH) or an optionally substituted Cy.1oalkyl.
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3-20 nmenbered cycl oheteroal kyl, and an optionally
substituted 5-20 nenbered heteroaryl; provided that
w0 b@7omsypound i s not 1-(2-am nopropanoyl)-4- PCT/US2006/048790
benzam dopyrrolidi ne-2-carboxylic acid. 25 In sone
enbodi nents k is O; in others, kis 1. In sone
enbodi nents, Y is NR2ZR3 and R2 is H(i.e., Y 1is
NHR3) and R3 is selected fromH (i.e., Y is NH2), an
optionally substituted C1-70 al kyl, C(OR6, or
C(OOR6. In 30 sone enbodinents, Y is NR2R3, R2 is
IHcerREn ienbodD) &s aRGisRE insothe émBodimBats, KR! (& &) Biniy adid side

c%%) B) ;'lg %rrﬁl%) ?%ldtisugg%%tgé fr]éO ?{l\l!ﬁgyle{‘lgmg@Eﬁ;cmghrane@omne.

alﬂﬁwmheasdhlanunéetyemtmttwtqmaansejmen thmednige, cysteine, lysine,

& Oe%w‘t%iﬁ%eés;ﬂ%h@%%ﬁ' glu{d?ﬁiE 'aHd E?Iﬁgﬁﬂg g@gﬁlﬁﬁ-

pg%iﬁq that e anauww 1@%ammm7v)ﬁmgr@mldowrro idine-2-
cRBbR2868/ 048790 I n certain enbodinents, R is H In

ot her enbodinents, R is an amno acid si de chai n and
the amno acid is selected fromvaline, |eucine,

Otsed eobodimentretfiine piasent teakhing s eclydestoyi miuads merein R is OR®

T&- ér R NA eAlténrlé(tR'teﬁ/p B{a'&an %%Jllu%? %ﬂéu%ﬂfhﬂ o H %éﬁtF?' |Q§elected from

i ne, eni hist aspartic ac
ed, R'ds ﬁ'é’hhg‘if‘r@t'ﬁﬁﬁl'YgﬁfL!hSﬁMt%C1 - aﬂivb\ﬁndwloﬂﬁ'bt syhigtituted Cy.20
CQQBERHnQn bﬁtléiﬂilly substltuted Ce.20 aryl an optlona( substatuted 3-20

hatb a0 o B ER R i Aot fed 285 Sabred heteroary
In smbbﬂwegalternaﬁuedeR%almwm@bemd;re/mm the Rdtrogen % to which they

aI(fé; bgrl g_pﬁ_/a I@'gbgé %r\ég I@eﬁéy:ﬁ%gﬂggtey?%ﬁ‘\ &l en %'_é Ee:zpaiine,
nmrpb@tneoﬂmmyrp@gm wcrpb@ln@lo)@@olm"kquthlaamildom |aodarh1ld,'azolidine.

eéﬁl@?f%i&bﬁ%ﬂ%ﬂ%@ag%&&ﬂ?gﬁgﬁ ngﬁg y sugﬁjt ituted 3-20

menbered cycl oheteroal kyl, or an optionally
Iﬁlﬁ?&éidnbﬁddﬂnéntgozrmme%(e{ﬁ n,efzﬁgowwpnonélry Slbstidutéd Wem 1-5 Q

alternative oget her. wi ifr
oo 96 i Dif-Eage CAPLChadid SrpRRl ool i I o
grmmsb oEyeﬂnplassebm)pmmcx‘smfrﬂn@q)embddlmentspndedamm wHdsein Z’ is

SRR} i LPARE P2 0o AL I 1 G, B .
f‘?fp?’ﬁaB?Péqa I B, b soBiY|, Qi@ Cli tHO2 B Cauglsyip@H, Mirz, NH(C:.
10 RP wqm iﬂ?ﬂksanczNH (e YHOS ) m C6- 20 aryl
na su

optlo stituted with 1-5 Q groups and mis O
(i.e., le C(O-CB.20 aryl optionally substituted
imisbine enfbd@iments, when Y’ is NHy, k is 0, R*is OH, R%is H, and 2’ is benzoy],

then R' is not methyl. In other embodiments, when Y’ is NH,, k is 0, R" is methy,
R*is OH, R®is H, and Z' is benzoyl, then the benzoyl is substituted with at least one
Q group. In still other embodiments, when Y’ is NH,, k is 0, R is methyl, R® is H,
and Z is benzoyl, then R*is not OH. In other embodiments, when Y’ is NH,, R'is
methyl, R*is OH, R®is H, and Z’ is benzoyl, then k is 1 or 2. In yet other
embodiments, when k is 0, R' is methyl, R* is OH, R%is H, and Z’ is benzoyl, then
Y’ is not NH..
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20 groups). Exenplary conmpounds of these enbodi nents

i ncl ude those wherein Z' is benzoyl. In other
wex@morss) Z is benzoyl substituted with 1-5 (QPQr/Use6/048790
such as, for exanple, F, d, Br, I, Cl1_10 al kyl, CF3,

OCF3, N2, O Cl.10 alkyl, OH NHzZ, NH(CL. 10 alkyl),
N(C1L 10 al kyl)2, and NHC(O) Cl1.10 al kyl. 25 In sone

enbodi nents, when Y is NH2, kis O, R4 is OH R5 is

H and Z' is benzoyl, then R is not nethyl. In other
enbodi nents, when Y' is NH2, kis 0, R is nethyl, R4

OoinpdtindBacksrdihg taNBe BrdsenbrRBEDMYs idcliRie thbes ﬁﬁﬁﬁ?iﬂe foffowing
éubstltut ed with at | east one group. In still other
HEBESents, when Y is N2, k is 0, R is nmethyl, RS
isH and Zis wﬁ“ then R4 is not OH. o ot Rér

enbodi nents, when Y¥is N-12, R is 30 methy R4 is
OH R5 is H, d Z2 §s benzoyl, then k igl 1 orf2. In
yet 9 2k € [ when ki/s(OOg)k R _Ps_me R4

isYH R5 i H aWd Z' Jis benXoyl, thgnh VY
teachi ngs i n& ude those %
having the following s rures: OR4 OR4 O ~ ON-—z
(CH2)k (CH2)k Y N N RLNZ INZ R5R5 ogé40\

R4 OO (CH2)k (CI—|2)R:a Y NY NRLRL NZ 'N-Z' / '
/ R5 , and R50§5_andrpharnaceuti cal ly accept :
salts, ester®s, hydyates, and prodrugs theregof.

Exanpl es of ¢ui t abfe prodrugs of any of th con‘paunds

of EHPr es te
Y'}/h o N

accordi ng t® the prese

R1

\\

~
@ o
\z\\

R® , and R

and pharmaceutically aéceptable salts, esters, hydrates, and prodrugs thereof.

Examples of suitable prodrugs of any of the compounds of the present teachings

include, but are not limited to, oxazolidinone or imidazolidinone prodrugs.

In another aspect, the present teachings provide pharmaceutical compositions
comprising a compound according to the present teachings and a pharmaceutically
accepiable carrier.

In still another aspect, the present teachings provide methods of preventing or
treating a pathological condition comprising administering to a subject in need *
thereof (e.g., 2 human being) a therapeutically effective amount of a compound or
pharmaceutical composition according to the present teachings. Examples of
pathological conditions that can be treated or prevénted using compounds of the
present teachings include, but are not limited to, cardiovascular disease (e.g., atrial
fibrillation, atrial flutter, ventricular tachycardia or ventricular fibriliation);
osteoporosis; inflammation of airway epithelium; diéorders of alveolar tissue;
bladder incontinence; impaired hearing, such as due to diseases of the cochlea;
endothelial lesions; diabetes including diabetic retinopathy and diabetic neuropathy;
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i nclude, but are not limted to, oxazolidinone or
i m dazol i di none prodrugs. 10 In another aspect, the

wW@e@3mero9d eachi ngs provi de pharnmaceuti cal conpPGT/UBINE 048790

conprising a conmpound according to the present

teachi ngs and a pharmaceutically acceptable carrier.
In still another aspect, the present teachings provide
net hods of preventing or 15 treating a pathol ogi ca
condition conprising adm nistering to a subject in
need thereof (e.g., a human being) a therapeutically °
CHfY etdted eoaditions; istheais (Umdsmdanﬂa of ﬂimcémme néivoas system,

éﬁa rﬁtﬂ)r%P orctgz?‘rqngﬁlt d%f‘l gssgi g %%m?lndrllﬁs eriodontal

dlseea’e ektirmy qbsmat lmmphglcanmpta;mipnaf(eigh @napmiss deukopenia,
tﬁr@ﬁﬁgabﬁgﬁeh Ci\r‘lﬂjﬁanc?igpeﬂfa? egﬁémi\llyrﬁ)fl&ginb Qreatm?nt with cytostauc

car di ovascu di se .
camppands or jfradiation tharapys l§N°ét'|“d§ sUHy aasyperfigal W@vﬁqﬁ sm %ﬁep

wbuhas l‘és@ﬂtlr@rf)om tr@&hﬁo Eﬁﬁcﬂl‘é: cﬁlsfuri&flbr?mhpﬂaeéerahédmwience
ers al Veol ar ssue;

e ebATIH BAbe SUSRESTY B Ha BRI oS reHo R ecaa, (Rire of bone

néirsased stein tdlbtramspidrdation; eankiitidred whikh lagise dngng transplantation

o RS, B i b PEoL b S B ke O 3Rl s

cpesest tar eneres Hrgactive oMkgRasKacies. ieschdiapla chnitihexide;

dERBEESbr MEbMRHS ofpre§RaRcy (é% 'ﬁéecﬂ@ﬁwﬂsnabir@' gle@imbaRdrf) and
stem; dental tissue disorders including periodonta '

SHP'é"ea’se ki dney di seases; haematol ogi ¢ nmani festations
(e. g , anaerri a, | eukopeni a, throrrbocytopeni a, and

anc Cl treat W th
RELBEIRERS Bha SRRRTRAuE ' Prieiloah srEFHERD M hlsnats
teapbingsscanUpeioiinoiatgd fa»ogar@snteaalcbrdnelrﬁdmiosndéou.esuI ting
fromtrauma; erectile dysfunction; urinary bl adder

i nconti nence; neuropathic pain; subchronic and
Aehr orRefinitiPPamet i on; cancer: failure of bone nmarrow -

Lml&ssép%mﬂ@aldthémms mﬁau@&mg RiefifiaHR4 hicOproviaBd G6t Spetiie terms,
\Aﬁ{g n% @ﬁ{}gat ion . IIs and tissues or during-

i 0% 95t Dk IRkt dePURIG condi t 1 one. 10
caused by an excess of reactive oxygen species, free

fh?&ﬂggﬁm%b?th%rdgchﬁﬁ&w 2 ﬂslms t‘l’ule%ﬁr%g%tté’rr co‘?i’esff?.r R'&[:S‘al QanCP acids

Sl a an pr eterm [ abor
isusaskas weh @s genpaiin ascwield pae lntlee godesifor othep osamingrasids,

sﬁEﬁ ak @b%sfr% (“SE?) RNﬁél%rlF\e LJoL;‘ a) ﬁﬁﬁm%t%@n ecified, 1t is to'be

for mul at ed par ent er al oral adm nistration.
updersteqd f@lﬁgtl‘@rﬂr@@g 9§f5’é8|QPF§QP"b‘EQ{b??\F§'@?" thed ardl T%W lﬁbgm"dure

dﬂ@ﬁbiﬁbdlér&!‘rﬁo@ﬁt@ opD@HddEdorfmﬁdSwﬁBﬁﬁ itérimiadt rREemic anthis elsignated
b?/rtﬁe preq' bl[] et 5‘ eDquelech(:)lr% ng can a¥tte%re]1t|9eqs %r IcP tsig?\ra]\ted by the prefix
rac- (e.g. rac-leucine) or by the prefix [+/-]. The present teachings include all
possible stereoisomers of the compounds of Formulae |, Il and 11l as well as of the
specific compounds shown herein.

The term “peptide” herein designates a chain of two or more molecules that are
linked by means of a peptide bond. Peptides can contain one or more naturally
occurring amino acids, one or more unnatural amino acids, one or more molecules
that are not amino acids but are capable of forming peptide bonds, or mixtures.
thereof.
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20 Throughout the description and clains the
three-letter code for natural amno acids 1is used as

wowrl/ozIgeneral |y accepted three |etter codesP€DUS2006/048790

ot her a-ami no acids, such as sarcosine (Sar). Were
the L or D formhas not been specified, it is to be
understood that the am no acid in question can be
either the L or Dform A mxture 25 of equinol ar
anmounts of D and L conpounds is ternmed racemc and is
designated by the prefix DL, e.g., DL-leucine. It can
alternatively be designated by the prefix rac- (e g.

T%]g%_a Ua%lng)ac » er%rﬁt l%roFech Iiav thelc_{eglepa{l‘f:

eachi ngs rnclude pPOSSI
NetirgoIRid2OoH Mﬁﬂ@:h&lSIH and Rarsdan amirgsacig side xbaint o: Ran.d R’

to°g‘é?r‘\7é riviith @n@'ﬂ%%}{jéncﬁﬁ‘i%@erﬁ‘ﬁ{ \ﬁhuEh tﬁé} J@%&eém&nf%h&,eég.,
ecul es

her ei n deS|gnates a chain of nore no
Piqline) which is caRRIe 5) forpings2 espptﬁieptmdu With e Er MPEpHethees

nfcUlay by tHtCsatfie GBRéraaitilal IMhe t86F BiibradksWBNL and D
aci ds,..one or nore unnatural anm no acids, one or nore

AHL2EPRs that are not anino acids but are capabl e of .
form ng peptide bonds, or mxtures. 35 thereof. 29

%B?}L{g%%cgﬁbwargmo_ﬂ]md“ refers tp one M@Qoﬁﬂwﬂﬁqf ?(9 gmmo acnds Ala

(b ICYedCd FRIUShgThrHe). g‘eﬁépblGlﬂ dEhnﬂsa (NNHRINGAR Hec(m-l Arg (R),
!"(l@)f ﬂém) Fté@(liyl meﬁ(nﬂ Vlaﬁ% LH)OTHCYY, ﬁ?QW)CbW (@), &id Pro

a}g | L $ car bon andtn rlg%eq ‘ for th
wn??!w & ar@&na@m%ﬁ'?ﬁ but thegpregen) teadfingsisgaljow for the

uwloetb arginoageadd.e of formng a peptide bond with one or
nore other nolecul es having the sane general fornula.

The term enbraces both L and D amno acids. A

Asrusedrtwrein, thedarm i ‘ingineminetial redérsrte faprunnaturalremiod acide

%egphewgrm%%a@naﬂe ggwgnc/ﬂ(g ar;ldoat(ué% n\wgaé.g) e,
ft(r}q}longzg[ﬁlgs@:\g at Igegt qne)basjq @n@p)funcp_t@ga(lty)m a%tlgﬁ\@ the\Hﬂ
térinal B@né)) In sbirfe akks, t-lﬁéFPysGIW mirfbiic k43 thedBnte0  (P) .

NV B R ORFE vitrie i a4 AL todetrist wibithe samoR oriaruenenss
whichuthed ahe bended fola esméhyeneﬂecr@, wakreiri thearfirey &ithed ()N
cumamsugtqeaﬁrgng%agiﬁio?aﬁ rﬁwﬁ{r%g\oﬂ % a‘cgl %dgzo?idfnetﬁaér%o%hc acid
(caher i(Prkagars aesarrelne gubstityent,c g4, agyieo- bnrsvltﬂlrmﬂwerboxyhc acid
(GARBS bPARIN YipERdiREILAdB8kyii® atiB]4AMpi). In other cases, the lysine
mimetic has the formula NHR-CHR'-COOH wherein R is H and R’ is a side chain
comprising a Cs.s aliphatic or aromatic ring, wherein (a) the ring either contains at
least one ring nitrogen or bears an amine substituent, and (b) the ring is separated
from the amino acid backbone methylene by 1 or 2 atoms. A non-limiting example
of such a lysine mimetic is amino-phenylalanine (4AmF), wherein 1 atom separates
the ring from the backbone. Lysine mimetics can also have the formuta
NHR-CR'R”-COOH wherein R is H and R’ and R" together form a Css aliphatic or
aromatic ring, wherein the ring either contains at least one ring nitrogen or bears an
amine substituent. One non-limiting example of this type of lysine mimetic is 4-
amino-piperidine-4-carboxylic acid (Pip). Also included within the definition of
“lysine mimetic” are unnatural B- and y-amino acids comprising a Cs.¢ aliphatic or
aromatic ring and at least two basic amine functionalities as described above, such
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termnal amne). In sone cases, the lysine mnetic has

the formula NHR-CHR -COOH, wherein R and R together
wowRaoi/ordseo car bon and nitrogen to 20 whi ch t heyP@r/@S2006/048790

bonded forma 5-6 nenbered ring, wherein the ring

either (a) contains at |east one additional ring

nitrogen, e.g., imdazolidine-2-carboxylic acid

(lca), or (b) bears an am ne substituent, e.qg.,

am no- pyrrolidine-2-carboxylic acid (4Anmp) or

am no- pi peri di ne-2-carboxylic acid (4Ampi). In other

e Baljantine-deyzbicaacidi{Darhba). [GiBed iisiné atimetiés are 4-aminoproline

- - [ Js Hand R 1S sige chain 25
%‘?t‘?}?ri SIg a _crﬁ{n%gﬁggﬁéﬁgecn B NCLPISRETY ‘9’1%9, wher ei n
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Mgt (E RPN afindPRiold iﬁ?-@&grﬂﬁxﬁib’ Byl &rlé@é}hi oﬁgﬁ fidide-4 e
ring 1 s separated romthe amno acl nba k%one N
FRERRGPMISR)- 4D any §f the pigainimaties tbe basie RN fuagipnalities can be
a\s;mpmha@ dmlnab {geomﬂ (&4 &?ms, @?ﬂﬁa@;mﬁ&%/bﬁa aJtAhh{w SG é{(é@%éndary

erein a separ e rin romt he backbone,, ,
5 SeSpl e 10k 20816 Exemalie e HIPrSIFnG alpati oy
ahiRe GRURS-20CCHY WrameisiindRidesDémbadd ARnp adlimpl, |dan ¢, ladd 4AmF,
,{agmgltﬁe@ab@“@d E‘QQ&L}&: or aromatic ring, wherein the
ring either contains at |east one ring nitrogen or
bears an am ne substituent. One non-limting exanple
of this type &f lysine mnetic isg4-
am no- pi peri dijpe-4-carboxylic acig (Pip). Al so o
HaNg| i t bt he definitd on ofll "lysine mnetic”
(3-9%ind y-apin | dS~g@npr hging a
alip qr 35 aromatic{ing Jand at |east t
' I bed above, such} 30
2007/ 078990 PCT/ US2006/ 048790 as 3, 5-di am no- j
acid (Dgpba). Qther lysihpe mnetics are 4-am nopr
anal ogs wherein the proline ring nitrogen is not
presenp hpad- - 3 amnocycl og&%‘;\necar boxylic aci gy, ar
is located in another position'in the proline rlngg o
(e.g., 3-am nopyrrolidine-1-car %oxyl ic acid or
3-am nopyrrplidine-1 5 carboxanijde). In any of the

lysine m ics, the basjg am ng functionalities ca
be E pri mgty amino group =, Darba i
ipecondary group (e.g. P

anpl es of |ysine s having alj

and
A
cychic-nmm ne groups and i nes includg

4Anp, 4Anpi, lca, Pip, and , havi ng
structures: 10 0 O HZNH " HaN

Ica Pip 4Am¥F

The term “halogen” refers to F, Cl, Br, and I.

The term “alkyl,” as used herein either alone or as part of another group, refers to a
substituted or unsubstituted aliphatic hydrocarbon chain, e.g., having from 1 to 10
carbon atoms, that can be straight-chain or branched. Exampies of alkyl groups
include methyl (Me), ethyl (Et), propy! (e.g., n-propyl and isopropyl), butyl (e.g.,. n-
butyl, isobutyl, s-butyl, t-butyl), pentyl groups (e.g., n-pentyl, isopentyl, neopentyl)
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OH OH HZN OH NH NHZ HZN Danba 4Anmp 4Anmpi 0 O O H2N
HZN OH HNOH OH\ NH NHH2N Ica Pip 4AnF The

wao esori074990 ogen” refers to F, O, Br, and |. 15rd1es10e6/0a8790

"al kyl," as used herein either alone or as part of

anot her group, refers to a substituted or

unsubstituted aliphatic hydrocarbon chain, e.g.,

having from1 to 10 carbon atons, that can be

strai ght-chain or branched. Exanples of al kyl groups

i nclude nethyl (Me), ethyl (Et), propyl (e.g.,

dihcpth@m(é saécms@mnaambéd wiHih)the G6firdtion &F “AfkyDdrd khose aliphatic

but .
RS Rt iR ore oResRhEyRTia. Yo 2007/ 078050
PCT/ US2006/ 048790 and the i ke. SpeC| fically i ECl uded
p f atic
B el s bt 6 ATSE o UGB rrre
a'ﬁ'éb‘-’tt'éﬂﬁﬁ‘ vauwltute@\ghmwa hMénoeanboemaem ed. odmaying frare 2 to 10
Rfbbn afond méi%%ngfe%{%lgﬁt%gfnsor %nc"l_‘,ea a%th%lh'téugé 6He BF more

unsubstituted ali phati_c dr ocar

FREBPHEPPD osblegpongs. cat\eww 4teRre dovhigtbansls gga be internal (such
& ihga @tlitbné)"t&l tél(‘jrﬁi‘nglb(salaﬁ asth W_?‘dtéiﬁm aré?éraanealﬁényra{cﬁetues
e e,, Qr
L T N AN T APTR
ofeqach ohthe anecdr mere doablb bbedm)SpeRufe:b&y sisluged|vthiry the definition
R ,
Wéﬁ&hﬂ’sareﬁﬂg%@grblﬂg% rﬁ/HEJc :atsng &ﬁr L (?pTPﬁalé/ dulsituted.

%W!&Jﬂ% obzlkamy eneielins Bclhen u@yl gicand buteny! (pigel Lietgne and 2-
mitémé)n the definition

The term "alkynyl,” as used herein either alone or as part of another group, refers to
a substituted or unsubstituted aliphatic hydrocarbon chain, e.g., having from 2 to 10
carbon atoms, that can be straight-chain or branched and contains one or more
triple carbon-carbon bonds. The one or more triple carbon-carbon bonds can be
internal (such as in 2-butyne) or terminal (such as in 1-butyne). Specifically
included within the definition of “alkynyl” are those aliphatic hydrocarbon chains that
are optionally substituted. Examples of alkynyl groups include ethynyl, propynyl,
butynyl, pentynyl, and the like.

As used herein either alone or as part of another group, the term “cycloalkyl” refers
to substituted or unsubstituted non-aromatic carbocyclic groups, e.g., having from 3
to 20 ring carbon atoms and optionally containing one or more (e.g., 1, 2 or 3)
double or triple bonds, including cyclized alkyl, alkenyl, and alkyny! groups.
Cycloalky! groups can be monocyclic (e.g., cyclohexyl) or poly-cyclic (e.g. fused,
bridged, or spiro ring systems), wherein the carbon atoms are located inside or
outside of the ring system. Any suitable ring position of the cycloalkyl moiety can
be covalently linked to the defined chemical structure. Examples of cycloalkyl
groups include cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclohexylmethyl, cyciohexylethyl, cycloheptyl, cyclopentenyl, cyclohexenyl,
cyclohexadienyl, cycloheptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl,
spiro[4.5]decany! groups, homologs, isomers, and the like. Also included in the
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of "al kenyl" are those aliphatic hydrocarbon chains
that are optionally substituted. Exanples of al kenyl

wOoi0en78980 i ncl ude vinyl, allyl, and butenyl (ePQr/US2006/048790

1-butene and 2- butene). 15 The term "al kynyl," as

used herein either alone or as part of another group,
refers to a substituted or unsubstituted aliphatic

hydr ocarbon chain, e.g., having from2 to 10 carbon
atons, that can be straight-chain or branched and
contains one or nore triple carbon-carbon bonds. The
deffiaition offoyatodlkyl preupadrbonoictastbat nedhetambe: aromatlc rlngs
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cI oal k bstituted_or

e .25 10 su
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slmasiltn@dfqrrmm\sebstttuteﬂ Gromatic manboytliabopslyeytlic bpdiceaddng such
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Wﬁyboﬁmtﬁs aryl Qwuma&ylffogr 6ltﬁpgb@tetr20cx@rh@rm etoynd. i Any
s(uﬁaﬂe nn@)ﬁ&sﬁ@ﬁﬂ"tﬂe Syl %‘e)(y Eé/r%é Eo&aﬁ’erﬁfy Ifn‘lié&% the defined
cg? ? iro rin }/ 2 rern the carbon

T S i o TRBI 2R 8 1icSBecfgay inciped within

thy siefmitior oy asi aretthese anvgngdiodiytiioearbdhs i ¥ obaahdiy!
snﬁlsﬁh'}é qcan be covalently linked to the defined

em cal structure. Exanples of cycloal kyl groups
i ncl ude cycl opropyl, cycl opropyl nethyl, cyclobutyl,

TG AR A aky r&%?é Rﬁﬁ?(éﬁl% moféff | Qhe%H étﬁrﬁélté‘ﬂ joonded to an alkyl

cycl ohexy Ieth tyl, cy cIo ente

'E?/'E’W@ﬁ%&?@?ﬁﬁd er@%l%ﬁ&‘%b@fpéw pre’s eyaleste ﬂt"%/ﬁq focthg|defined
ohe e @thtuf@ﬂh%d@ﬂ thei@kyPgravibs. ARMMBEdUps opdionally can be

o[ 4.5 eca 0 ompl ogs,, isomers, and the
ﬁ“?ﬁ{%‘ Ieﬁﬁ e %’g{yu Hie 3l PRS0 78090
PCT/U82006/048790 definition of cycloalkyl groups are

AEEDuﬂd' Iﬁetﬁ%"\epg\éﬁe %P Ss ?)rartrg? raﬁotﬂr ﬁ‘r)%‘ﬁ%) b‘ ﬁBﬂggfc?é@ﬁ dgﬁfers to
g suislitutes Ormwﬁwutem@roa@ﬂpwclpelésl asbupyd o pevingfiem 3 to
20 MR, thay ebtamsans n(,g %fé‘@é&gﬁ%ﬁm%b%my 88dctely li‘r%m

l'ike. ed within the finition of

gt (3 RfiooeaAN) Hi 36116 (SheaBoSRIpRRI,apRiaing Bne of more (e.g.,
10 2tdr @) abliylesubdle boheasl. THEeydistigteroalkyl groupat Bethttached to the
Jéﬁpg& gh%h cgf“étb lS’,-tE,le%t %hy %%teﬁ%ésté%)g({r ﬁ%ﬂ?gé‘ggtépg{%%r Fécsults in a stable
stroatyes cOne apmqis N/ ey/S lateméinde oyddehadersalkybiing ean bé okidized
(g.)gg']?-hgdrlo?ﬁgﬁéﬁjlidr;né‘,"’]'ﬁbmline RO BRI broniiQ 3NsREENY |
thiomorpholine S,5-dioxide). Examples of cycloheteroalkyl groups include
morpholine, thiomorpholine, pyran, imidazolidine, imidazoline, oxazolidine,
pyrazolidine, pyrazoline, pyrrolidine, pyrroline, tetrahydrofuran, tetrahydrothiophene,
piperidine, piperazine, and the like. Also included in the definition of
cycloheteroalkyl are moieties that have one or more aromatic rings fused (i.e., have
a bond in common with) to the cycloheteroalkyl ring, for example, benzimidazoline,
chromane, chromene, indolinetetrahydroquinoline, and the like. Cycloheteroalkyl
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10 sone enbodi nents, aryl groups have from 6 to about

20 carbon atons. Any suitable ring position of the
wa@eool/onpety can be covalently |inked to the ded€T/nszo06/048790

chem cal structure (e.g., 1l-naphthyl, 2-naphthyl,

etc.). Specifically included within the definition of

"aryl" are those aromatic hydrocarbons that are

optionally substituted. 15 The term "aral kyl" refers

to an aryl noiety, as defined herein, bonded to an

al kyl noiety, as defined herein. Aral kyl groups are

atows et élyo bombrmbdeoort mered®io gredps, Gheras @Ihtrelhmm lﬁ'&ndone

&QE&WB §¥|r m% %4%{{9#&2 dgﬁ%?})% rbgg/‘l?-Hps 0 ?,I'p aIllkey
Sngiciicglly beluded Wlthmhﬁsieﬁeledn be'foeclnhe’uetd‘mw"arenbom rirs

%Pns"tﬂatﬁé‘%tcfbﬁﬁng Sy‘d%%stltu?é/océﬁ g%ﬁet%ﬂieﬁ “arldfiirea ﬁ?cf( ?toﬁ'n that
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Ao TR H0) SRBRE APRE o A8 R chBheRREaUp: Heterobiy Gpiess to
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re _at an
BfieRAg i 0ffing Rttt dIPEAG IR Elcidd R T a7
Gﬁnqn%ltm h@fer @31l ringsesr rotopairsOs 0B+S. ion SeO bonds. Heteroaryl

g%(@déihelheé %r‘l&{/clfc' H&er%ﬁﬂll hﬁ?ér)]?eﬂsgh &4 phéﬁylgmg The heteroaryl

AT B it Beliscio i dEinad sestion! SUF IS Btay. bptssgaey. o
chxapiatesm bt epokoines stabr! dtyctge O TP dritidrede oPE atoms in a

B BT RS gen B 3TN oSS dewidise Py pe abpite,
tipphend Siaxisle, p‘ytppl'ualruer&S dlexlda)h)Ei(an‘ip]esmf heteroaryl groups include,

f%ﬁ)éaﬁ%;%%mém ACthio ﬂsf%ﬂﬁ & p ﬂnﬂ%ri ,ipgﬁdaﬁr\]g ptypaezine,

i n¢l uded | on 0
tiigzole Wf%l'msﬂazalﬁe'smlm%éhl@Me thigdiazelee isoxanale eoxazole,

o&é@ﬁﬁbléclnabegeofddeed behz&uran Bé‘ﬁzotﬁo??é?‘ﬂz hu.n%ﬁﬁ@”ﬂzl
rng, exa

by S i oo ST
benzlketramelbemdaigld.rtm{uinmdbzme be&fzdtrﬁézblé IbleaZIsothrazole
b@rﬂgléggféog% %%kgé/)ladl%%le\/@eaggzazg I7e8 g%golﬁ'\%-rl1 Hsl%gg GAIQ -H'\dazole
"whpl%?hﬁpbw?@éurapa prRAfitaidine, pbtt@ta;f ned |ptﬂmie1e punne

oRHid»leﬂ‘I éiéloﬁrﬂ'ﬂe' hRRSo J)ﬁwmed 'fﬁ}ogycrﬂd"ﬂe Qlﬁ‘i@noﬁﬁﬂme
g $e0||cany|ncu definition
pésf' 0%%“'8'ﬁet RYTIopKiAZ! eanquw&ea%m%éh'eega@taéﬁge thigpoxazale,
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and/or carbon atom that results in a stable structure.

The term "heterocycle” means a heteroaryl or cycloheteroalkyl as defined herein.

As used herein, “carboxylic acid bioisostere” means a substituent or group that has
chemical or physical properties similar to that of a carboxylic acid moiety and that
produces broadly similar biological properties to that of a carboxylic acid moiety.
See, generally, R. B. Silverman, The Organic Chemistry of Drug Design and Drug
Action (Academic Press, 1992). Examples of carboxylic acid bioisosteres include,
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As used herein either alone or as part of another
group, "heteroaryl"” refers to nonocyclic or
w@odoyoysobe c aromatic ring systens havi ng from BCT/OS206/048790
ring atons and containing 1-4 ring heteroatons
i ndependently selected fromO, Nand S. 10 Cenerally,
heteroaryl rings do not contain 0-0, S-S, or S0
bonds. Heteroaryl groups include monocyclic
heteroaryl rings fused to a phenyl ring. The
heteroaryl group can be attached to the defined
bahers matllintteduot amided suifopamizice| SwEifodio davids, PAbBSSHONMAKAARE acids,
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those arormatic ring

riggpeieferaplyp %ﬁOéﬁwﬁ@ﬁéma@remat'aﬁamn i bidie latdmhqbsﬁ group
caf el 6;ﬂ|ohally’isﬁsﬂﬁkeﬁi §§ Hidelsted. beld\e. tna&fﬂamdéa%ﬁmtcegroups
qr}gacgq g ?‘roq é %ICI oheteroal kyl as defined

i 'ﬂenzy Phgavl,aRyn "carboxylic acid

bi oi sostere” means a substituent or group t hat has
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car C acC uces
atoms l(eag i 81 3t Gabr Qhw@gﬁn@som@ thlae gmpapamaamm fieplaced

V\ﬁﬂ;\l Qsﬁ@éti@tﬁéﬁt ator ©r gﬂ)@xBr oﬁHﬂnly Bse@m ﬁérﬁ%ﬁ:@@tﬂ:al dhémistry.

ani c emstry of Action

LD AHERILoR GAbS NG PMe SATPERS SXSTERIPD LSRR Ftuents
indlodes it efe%ﬁotlllﬁﬁtledde,,aIkﬁ%lM&yZQﬂW@V&?&Galkyl aryl aralkyl

Sphelerdalbn dictdding Wi GG Ao Tk (e, AT ethoxy, and
PAG IRaAY), pﬂtmbphdmreewquycqraMMt ethied ester, carbamate, etc.),
A FORPARYY a&%c%ﬁ&hyﬂ a‘ﬂaﬁ(yal'kg%)g %?Aafiéacww%?rﬁﬁ’ér%étkyl (e.9., CFs,

thi azoles, pyrazoles, triaz .
GfraCEd). R2HlueEoalknxy(egr. 6F e SCF2CFs), alkoxyalkyl, SR® (e.g., thiol,

alkylthio, arylthio, heteroarylthio, aralkylthio, etc.), S'R®,, S(O)R®, SO,R®, NR°R’
(e.g., primary amine (i.e., NH,), secondary amine, tertiary amine, amide,
carbamate, urea, etc.), hydrazide, halide, nitrile, nitro, sulfide, sulfoxide, sulfone,
sulfonamide, thiol, carboxy, aldehyde, keto, carboxylic acid, ester, amide, imine,
and imide, including seleno and thio derivatives thereof, wherein each of the
substituents can be optionally further substituted. Preferably, 1-3 optional
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each of which optionally can be substituted (e.g., by
ClL 10 alkyl, OH, etc.). 5 As used herein, "am de

whewrsmper e” neans a substituent or group thaPChES2006/048790

chem cal or physical properties simlar to that of an
am de noi ety and that produces broadly simlar

bi ol ogi cal properties to that of an am de npiety. See,
generally, R B. Silverman, The O ganic Chemi stry of

Drug Design and Drug Action (Academ c 10 Press, 1992).
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r ne | .

@ng%d ({"\IREEC‘P? ?%raf‘.a(lf“y ry?i"?(g] am de, carbamat e,

econdary
urea, etc.), hydra2|de halide, nitrile, nitro,

THe! d‘drﬁ’;?ourﬁlg |off 9*?9 dﬁr@setﬁ%é&\r}?‘gs ca%“:}d‘n%ﬁ%%gymmt% atom (also

car boxy, Y keto, carb I C acl
reieiTgd to |aﬁ16r@1'ra gerien rangsome, ef hhemgwwnéﬁ 62a §ENtaif @ne or more

B@minveatfit ¥Rsnd Bededrs, MEH %hﬂ trﬁﬁ‘é’lvé’f'lsé feoptieal asomers

SUb 'Ié):"f)i%ggénqlg'gs%fﬁ % S g gzré/senltJ {eacﬁ{nggli‘r?éucsé gLEC enantiomers

and diastereomers, as well as the racemic and resolved, enantiomerically pure R
and S stereoisomers, as well as other mixtures of the R and S stereoisomers and
pharmaceutically acceptable salts thereof. Optical isomers can be obtained in pure
form by standard procedures known to those skilled in the art, which include, but
are not limited to, diastereomeric salt formation, kinetic resolution, and asymmetric
synthesis. The present teachings also encompass.cis and trans isomers of
compounds containing alkenyl moieties (e.g., alkenes and imines). It is also
understood that the present teachings encompass all possible regioisomers, and
mixtures thereof, which can be obtained in pure form by standard separation
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present, wherein the substituents are Q groups as

wa@ledo7/0e8990 herein. I n enbodi nents i n whi ch a fuPCt/USIVa6/048790

group with an aromatic carbon ring is substituted,
such substitutions will typically nunber |ess than
about 10 substitutions, nore preferably about 1 to 5,
with about | or 2 substitutions being preferred. 5 The
carbon nunbers used in the definitions herein (e.g.,
Cl-10 al kyl, C2.10 al kenyl, C2.10 al kynyl, C6.20
pxotyéduret kngwm & thosé ekillébinctae et aha tdhaiee baﬁﬁfreciﬁit Red to,

1 5 B Ry Bl B0 Bltance e

%@Eﬁ@sé@thyon substituents of conpounds of the
present teachlngs are disclosed in groups or in
ran S speC| fically intended that the present
hed Hﬁﬁg'gt%fﬁ%lwﬁiéomw'%aﬁ@néwityatp I9APdyegtion facilitator”,

“soipp ot tllﬁit Fauiitates lgap jur{wﬁfﬁ)%ﬁmﬁfm(%ﬁ eh" Qﬁ@‘g@b jéRdtion opener",
or_ ex

Aoaf frelifls S RAPRiL el elifeS, chtignGing, crasdwies. cep.
j@stioGAnte @ |uiad coBinubicatiGn (€3I C) Giredpedtide ofihe Rarti€iarC2,

prghierigpelipe e dfon, “Hpfeoncaicaly. (¥ to 'd5pripigp gpener

capyefes te pisybstanse s oprmalizes yr ¢.rineregees e iencharigéfintglecules

tﬁétsé(};%g}%% lglpasgahro@%g g% iur@@lon@@etw@én e‘;%'ac&%lar%’ lntracetlular

s@fc%%a“‘é’f?r Chcia"cfﬂﬁmahiﬁ eghcreasetp. "“62 c7 cz CG
C2-C5, C2-C4. C2-C31 C3-Cl0, C3-Cy, C3-C8, C3-C7,

1% t%n % r%" ’(’:%er bé%o%’uag%ﬁ%{a&%té%j &l%a%ls& cell or

e} frgttion whiohds tigsta@set ofen BAP, G’Nﬂm or ’8P5C®,mp’©bnd:$pr functional

a@&b@:@thé&oﬁgto @é’ige%b%ﬂtléiyl‘m& sa%ﬁiﬂ%ﬂ&%ﬁj fes%t:n&%ein the
ric atom (al'so

pr esent t each an cont al )
tisgperged @r calt Hécﬁpfb?ﬁ m%%rﬁ@?)o oa P Ssearap@ind (eefunctional

aﬁﬂlﬁg@éﬂﬂére@)ﬁn 6 Rk %FsBe& ntﬁe%yﬁi@fo@ma? Fés@%ﬁ@%tcmecor@ﬁ&%f
ive rise to aptjcal

ca
Rt i he 8o S AL VS 1SS LO RLLCAL, o
doegoiuing g:elndsrtoltuel dissue; beleoadl fcamr:s ok dpst ahe ebmpsdund

bz'?r?‘dsv‘t%Lé re%éafog%n tﬁlg ﬁggu% @le o'i' gglﬂ’r ,oin 621%2‘1: tlﬂrgzirse {gﬁl &?lla,lr/%éPm,

I Soner's,
%ﬁﬁﬂw@rﬁfandlcgataealemcsm and phar maceutical |y
acceptabl e salts thereof. Optical isomers can be
%t ained in pure 30 form by standard procedures known

tFHBs%"tgﬂ?'r"Ffe GEEFF PrReCApROUNGIVRIGh jnfiitsRs antagonizgs ene or
mare ghysiolagficd bespdingsd SHRMVERT iInCa tistlue, E4II rddliaractibn BRéd C

crogga%h H% W@tl su@:d e%? ém'ggéa&‘ Svgﬁwd&ﬁéaﬁéPﬂ-@ en?{g-ljlgg etiampound (or
fcmtpoakm@lm th!lemodi)g Inlonermpbertpinet prysiolagical resplokse assone or
RoY df oRESdtion! Peléfatiﬁhsfécré{%e Eﬁiﬁﬁ’g abf\Rioh N&cP b‘?ecfgl%aly, the

t eachi ngs enconpass al ossi bl € regli ol soners
compound binds to the tissue, cell or cell fraction. Tn one aspect 'the compound

binds to a receptor on the tissue, celi, or cell fraction which binds to AAP, AAP10, or
HPS$ (or functional analogue thereof) and/or which inhibits binding of one or more of
AAP, AAP10, or HPS5 (or functional analogue thereof) to the receptor.
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35 m xtures thereof, which can be obtained in pure
form by standard separation 36 WO 2007/078990

w06/ 048790 procedures known to those BRI/UEMA6/048790

in the art, and include, but are not limted to,
col um chr omat ogr aphy, thin-Iayer chromatography, and
hi gh- performance liquid chromatography. 5 The terns

"intercellular comunication nodulator”, "gap junction
facilitator”, "compound that facilitates gap junction
communi cation” and "gap junction opener", etc., all :

Aeiheed herain,C'oopoalize” tdiarts tb acdhbhgatr&s physiolagicak r&bﬁﬁnsdxuch
{8 8 feBnec Bt LA S et oBTHAANER Shormal

rrespective o
B%tlﬁﬂ*rd Thus, @qwilmlonwenw@:an maasy ormeretaeem thgapsponse

ﬁ%,@o@g@ﬁtm%@ymlv@gfer to a substance that
normal i zes (i.e., Increases) the exchange of nol ecul es

that are able to pass through gap junctions between
th raE&b}nﬂlafy ambpbuhaacel lular spaces and/or which

| nc |C. The t v
PN BB Su B st o 8 areso Brsbiosrh Hed belaye, i
e@’he ceses, Hiepuwlté némaslfmrdhe whmpbunds dredndladgbin miredheses after
AR hehAi A Qanfy. HPS compound (or functional anal ogue
ther eof to cause substantially the sane
physi ol ogl cal responses in the tissue, cell or cell

tbﬁ“‘f?.“ﬁﬂ ;flqzshxtRﬁA&gAMBl&et -4J(1Pe§|tf;?09§§£§2%{r(uﬁct5 -pyrrolidine-2-
g M‘F@ﬂdcg'?@%g% 455 AR ANiIEPLeRFeEN-IH) cont r act i on,

rel axation, secretion, enzyrre activation, etc.

f Y, 20, 0 |ndst the tiss el | .
CoREINIRY (oL 20 ERTROHA A e iR £ koo
agid 428 é&)‘t‘lo@?—@mlrloheetvlbésbmzammcjpyrrohdlneJZFca‘rbexyllc anid, H-Gly-

WY, GR) RiARsiS BePz4iRo)AP10,  or HP5 (or a functional

anal ogue t her eof The term"antagonist” refers to a
conpound whi ch i nhibits or ant agoni zes one or 25 nore -

ggmb?irnggt 28, mﬂp@nﬁmgmﬁf?ﬁ\)we%hyt Illdeﬁﬁyﬁami}ﬁi)lpy%ndme 2-
%%F?W'F f@H Q_ﬂ Cﬁl)f kf# /ﬂﬁ% Wf[ﬁn&m b oﬁﬁeund (or

functional anal ogue thereof). In one aspect, the

éQ%EbQMPQ‘ 28, 513?19 U&rﬁm‘o ac%ﬁ@)«? f4- Vat&goéen“z?@‘ah"’ﬁ? S-S rolidine-

xat | on, secret
Pratholig gcid t(HeGlydaﬁpﬁhﬁ‘\'bpﬂd@eﬂ@XW@leéﬂfé) cell or

cell fraction. In one aspect, the conpound 30 binds to -

rece r e sue, cell, or cell fracti.on which
@PWBQU'F%gAA%E’ i&bﬂlé 'Efavw-nqpeww -41RFRe Py IBmiNC-RERIgSe2-
tdrboxdit )ackh(H-oia-(#8, aR)i4mnidibérzoyi)raiing of one or nore
of AAP, AAP1 0, or HP5 (or functional anal ogue

thereof) to the receptor. 37
Compound 6: (28, 4R)1-(2-Amino-4-carboxy-butyryl)-4-benzoylamino-pyrrolidine-

2-carboxylic acid (H-Glu-(2S, 4R)-4Amp(benzoyl)-OH)

Compound 7: (28, 4R)1-[2-Amino-3-(1H-indol-3-yl)-propionyl]-4-benzoylamino-
pyrrolidine-2-carboxylic acid (H-Trp-(2S, 4R)-4Amp(benzoyl)-OH)

Compound 8: (2S, 4R)1-(2-Amino-4-methyl-pentanoyl)-4-benzoylamino-pyrrolidine-
2-carboxylic acid (H-Leu-(2S, 4R)-4Amp(benzoyl)-OH)
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WO 2007/ 078990 PCT/ US2006/ 048790 As used herein,
"normal i ze" refers to a change in a physi ol ogi cal

WO e@pom®e0 such that the response becones PCT/US2006/048790

insignificantly different fromone observed in a
normal patient. Thus, nornalization can involve an

i ncrease or decrease in the response depending on the
pat hol ogy involved. 5 B. Exenplary conpounds Exenpl ary
conmpounds according to the present teachings are
listed below In sonme cases, alternate nanes for the

CampounttlS: 2% 4R)¢i(Raaaino3-ranghplopieyi)af-b&tzoyldhtino-pyrrolidine-

4????%%@’ Am no- acet(gfe’;%gy?%métf %%6'29 c}yl am no) - pyrrol i

d| ne-2- carboxylic acid (Hdy-(2S,

t . . i
e M e rieyprgotne

8 10| eLmd H-Cly(2P, g mp(4- hydroxybenzoyl) OH)
4R) - 1- (2- am noacet yl ) - 4- benzam dopyrrol I di ne-2-car boxy

é&nq @.@adﬂ "&9 XS)1( &-Amm@ac%@qﬂ(i% (%Xogy-tg_r!?zoylarrrrpnéi -pyrrolidine-

%@rbomwmmdd-@iy:@& Y¥S}-4pdnp@inmsthodenayypOiH)0) - pyrrol
i di ne-2- carboxylic acid (H-Gly (2S,

4R) - 4Ar;1)ign nmet h Ibenzoyl) 20 Conpound 4: (2S,
(RS- ﬁ BrﬁﬁmmcwﬁwquﬂmwmmmWrrphﬂme-

Z-béibe licZadid (MBI 3S; 485140l dlaGheth{iBEnzoyl)-OH
4R) - 4%(4 rrfet hoiyber??gy ﬁgib l ounc}’) % 2S,
4R) | - ( 3- Am no- propi onyl ) - 4 benzoyl am no- pyrrolidine-2-

(Zﬁ'npeurtcbi@’l (28, 48)1d(2(AiniNocadeRf-44Rhitrbba{Zogrnnid) pyetdlidine-2-
C%W? (H(é& (ggf %% %18 4 P Iof’eﬂzqggn% §/| am no- pyrrol

i di ne- 2-carboxylic aC|d (H-Glu (2S,

éb?%p&ﬁ{m{mﬁéoxé% %’Am M?O&‘ 'Bgnz%ylérglﬁlo pyirobdme -2~ ?arboxyllc

(H @wﬁ%ﬁ»ﬁ’nﬁhﬂé\r@n@%wﬁgﬁw acid (H Trp-(2S,
4R) 4Anp( benzoyl ) - OH) Conpound 8: (2S,

Grbpgr 12 B oA iR e bbby~ bazcylamincipiperiine-2-
caR)oxyHerp CidehzG (2 S@B)-4 8 pRBeMBYHOOR) 078990
PCT/ US2006/ 048790 Conpound 9: (2S,

4R) | - ( 2- Am no- 3- phenyl - pr opi onyl ) - 4- benzoyl am no- pyrro
Gorgpound 16: (2548S) 1-(2-Amino-4-methyl-pentanoyl)-4-benzoylamino-piperidine-

2-carboxylic acid (H-Leu-(2584S)-4Ampi(benzoyl)-OH)

Compound 17: (2548S) 4-Benzoylamino-1-(2,6-diamino-hexanoyl)-piperidine-2-
carboxylic acid (H-Lys-(2S48S)-4Ampi(benzoyl)-OH)

. Compound 18:. (2848) 1-(2-Amino-acetyl)-4-benzoylamino-piperidine-2-carboxylic

acid (H-Gly-(284S)-4Ampi(Benzoyl)-OH)

Compound 19: (2848S) 1-(3-Amino-propionyl)-4-benzoylamino-piperidine-2-
carboxylic acid (H-Ala-(254S)-4Ampi(benzoy!)-OH)

Compound 20: (2848) 1-[2-Amino-3-(1H-indol-3-yl)-propionyl]-4-benzoylamino-
piperidine-2-carboxylic acid (H-Trp-(254S)-4Ampi(Benzoyl)-OH)
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Conpound 10: (2S,

WA R)7A(R9AN no- acetyl ) - 4- (4- hydr oxy- benzoyl am POF/UR3006/018790

lidine- 5 2-carboxylic acid (HQy-(2S,

4R) - 4Anp( 4- hydr oxybenzoyl ) - OH) Conmpound 11: (2S,

4S) 1 - (2- Am no- acetyl ) -4-(4- et hoxy-benzoyl am no) - pyrro
lidine- 2-carboxylic acid (HQy-(2S,

4S) - 4AAnp( 4- met hoxybenzoyl ) - OH) 10 Conpound 12: (2S,

45) 1- (2- Am no- acetyl) - 4- (4- net hyl - benzoyl ami no) - pyrr ol
i di ne- 2-carboxylic acid (HQy-(2S,

R R e RN SR PRI endsS g pigeriane-
Zmaﬂbowllc@&tdfbk?hetZw)&%mp@gnZ(om-OH)
4S) - 4Anp(4-ni t robenzoyl )-OH) 15 Conpound 14: (28, .
4S) | - ﬂ»@ Am no-acetyl)-4-benzoyl am no- pyrrol i di ne-2-car
e 251 ped g omis ey A R By TioagEg e 2
camuxoitacid H-GI R Benzoyl)-OH)
1- (2- Am no- 4- car boxy-butyryl)-4-benzoyl am no- pi peridin
e-2- 20 carboxylic acid
C(dm@umd(ZZSAS)Z-M:Ahpi-Qdmrmyio)—1 @dnzOplnpperitihe8:ca(iSi) acid (H-
G1ly- é@h? , Fq;t hyl - pent anoyl ) - 4- benzoyl am no- pi peri di

2( carboxylic acid (H Leu-(254S) - 4Anpi (benzoyl )-0OH) |
25 Compound 17 (254S)

tﬁnﬂs-'(@-Ahch?—aée@lag@@% gﬁn’pl HRARN-b )ahﬁy%‘rﬁia%—ﬁ@ﬁgo'ic acid

(W%LC iﬁ%&g&gﬂigﬁ) é) (‘benzoyl)

1- (2- Am no- acetyl) - 4- benzoyl ani no- pi peri di ne- 2- car boxy
dflgsﬁp?% (§|'(9A¥n &g %cabamlpgoﬁg%ﬁgm nogg)-be%goﬁgm?nooqtggnzoic

atid (8i-Asn+ianbatBeorop)}OU) benzoyl ami no- pi peri di ne- 2-
carboxylic acid (H-AI a- (2$4S) - 4Anpi (benzoyl ) - OH)
Conpound 20: é S)

Crmeouns 205- 3(-fmineraseyaming)-yrheprayiamnobenzeis agidan-Gly-
Dandba(BeRESYIHORE- 2- car boxyl i c acid
(H Trp-(2$4S) - 4Anpi (Benzoyl )-OH) 39 WO 2007/ 078990

PCT/ US2006/ 048790 Conpound 21: (2S4S)
Gbm;ﬁau@m 20 - @) 1B BHpBemaytamind-pyanidiyé-2rtanberpi)pahind]-n
P opéo 18% W&%%&ﬁ)ﬁ{é%&#ﬂéﬂggﬁhgé% O%”p' (Benzoyl ) -OH)

0OXY-
utyr oyI ) - 3-benzoyl -i md azolid ine-2- carboxylic acid

dd?h;gdh'dl @(@@ﬁﬂ? k[)i (m.tréi‘xyggg%%%%) pg?rclahc{»rrm]ee -2- ca(r:baornyg;(aymlno}-
ERTFAN TR CR WA G

Compound 29: (2S, 4R) {[4-(4-Methoxy-benzoylamino)-pyrrolidine-2-carbonyl]-
amino}-acetic acid ((254R)H-4Amp(4-Methoxybenzoyl)-Gly-OH) '

Compound 30: (2S, 4R) 2-{[4-(4-Methyl-benzoylamino)-pyrrolidine-2-carbonyl]-
amino}-acetic acid {((2S84R)H-4Amp(T oluoyl)-Gly-OH)

Compound 31: (28, 4R) 2-[(4-Benzoylamino-pyrrolidine-2-carbonyl)-amino}-3-
phenyl-propionic acid ((254R)H-4Amp(benzoy!)-Phe-OH)
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10 Conpound 24:
3-(2- Am no- acetyl am no) - 5- (4- net hyl - benzoyl am no) - benz

wor@7acidg (H dy-Danba(4- net hyl benzoyl ) - OH) - PCDOORIOEICHSE790

25:

3- (2- Am no- 3- car banoyl - pr opi onyl am no) - 5- benzoyl am no-
benzoic 15 acid (H Asn-Danba(Benzoyl)-0H) Conpound
26: 3-(2- Am no- acet yl am no) - 5- benzoyl ani no- benzoi c
acid (Hdy- Damba(Benzoyl)-OH) 20 Conpound 27: (2S,
4R) 3-[(4-Benzoyl ami no- pyrrolidine-2-carbonyl)-am no] -

GurmPbLOY 32: @S] 4R) am%wlhﬁ%ﬂﬁllaln@@t@%&ﬁimmol 4-
T%%(%%’T?%%éﬁ%%ﬁ]%ﬁ%ﬁ%q RO car bonyl | - ani

no)- acetic acid ((2S4R)H 4Anp(4- N trobenzoyl)-QGy-0OH)

Whg@ 4§éﬁ%erﬁg}nlammo B}}rroh lne-2-carbé)x¥hc %ud )ﬁ ]'ammo -1-
f‘armm}enty@éml@e GESﬂR)H-“rAmp(benzoyl) -Lys-OH)
((2$4R) H 4Anp( 4- Met hoxybenzoyl ) -d y- OH) Conpound 30:

2S, 4R . - .
CormporNe 42y PR 2B AR DBy Bl dia Recasben el
sggcnamwm;é%?@(e?m)lawdnd(w%))hkm Tol uoyl ) -G y- OH)

mpoun

2-[ (4- Benzoyl am no- pyrrolidi ne-2-carbonyl)-am noj - 3-
Ginepgundp3® p(26n 48) Hd+BEnzZERISHR)d-pyristid{riee2rzortonyPlaeiiiacetic
£ &%2%@&%?@&5%_/@@%9@)6/ 048790 Conpound 32: (2S,
4R) )
2-[ (4- Benzoyl am no- pyrrolidi ne-2-carbonyl)-am noj - 4-

CBthpoind®8)t @%iS) fai@-NMERSARDENZNEHiIRSZRVINmEeE e &MEbnyl)-
S BERS G AR mp s Methay BmAD SRt

(5- amnol 5 forrryl pentyl)am de

‘%"ﬁ 7 S A by SRR Rne £ 2Rty b-amincl-

@Bﬁ'drﬂ%S”@H&/’éfDQWHGbﬁm()k@lm@w) Asn-OH) 10
Compound 35: (2S, 49)

(4- Benzoyl am nq rrolidi ne-2-carbonyl)-am no]-acetic
ST SAN. AR eI ey e R OIDS Zesar o)
a4=1$)10] acetic acid ((254S)H-4Amp(Toluoyl)-Gly-OH)
[ (4- (4- Met hoxy- benzoyl am no) - pyrrolidi ne-2-carbonyl ) -
am no] - acetic aci.d
GqrasAg)d-B% AZpA dirde3 bRy bzayiayind-pBepy BbopldnyGonip oliacktic acid
(F!Z:’Z(\rﬁ?@enial)

-Gly-OH
(4-Ntro be¥1zo3)I am no) - pyrrolidi ne-2-carbonyl)-am
no]- acetic acid ((2S4S)H 4Anmp(4-Ni trobenzoyl)-QAy-0H)

Compound 40; [2-Amino-3-(4-(4-Methoxy-benzoylamino-phenyl)-propionylamino]-
acetic acid (H-4AMF(4-Methoxybenzoyh)-Gly-OH)

Compound 41: [2-Amino-3-(4-(4-Nitro-benzoylamino-phenyl)-propionylamino]-
acetic acid (H-4AmF(4-Nitrobenzoy!)-Gly-OH)

Compound 42: [2-Amino-3-(4-(4-Methyl-benzoylamino-phenyl)-propionylamino]-
acetic acid (H-4AmF(Toluoyl)-Gly-OH)

Compound 43: [(1-Benzoyl-imidazolidine-2-carbonyl)-amino]acetic acid (H-
lca(Benzoyl)-Gly-OH)
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Compound 38: (2S, 49)
[ (4-(4- Met hyl - benzoyl am no) - pyrrolidi ne-2-carbonyi) 20

wa@edoioyssaceti c acid ((2S4S) H 4Anp( Tol uoyl ) - G yPCS2006/048790

Compound 39:

[ 2- Am no- 3- (4- benzoyl am no- phenyl ) - pr opi onyl am no] - ace
tic acid (H 4AnF(Benzoyl)-Ay-0O H) 25 Conpound 40:

[ 2- Ami no- 3- (4- (4- Met hoxy- benzoyl am no- phenyl ) - propi ony
| am no] - acetic acid (H 4AnF(4- Met hoxybenzoyl ) -G y- OH)
Conmpound 41:

[ 2- Am no- 3- (4- (4-Ni tro- benzoyl am no- phenyl ) - propi onyl a

(g%lﬂgéunoaﬁﬁt k[cf (ﬁ‘%uﬁio géhééAﬂF {n?'dalgl é Rg ‘ingaQMMyI]%ernq_chg’c acid

(rleCA(ﬁ-NGC@eOZLOS(MGNb@H?/I benzoyl ami no- phenyl ) - pr opi onyl
am no] - acetic acid (H 4AnF(Tol uoyl)-G y OH) Conpound
- Benzoyi - i m dazol i di ne- 2- car bon -am noj acetic

43:.
%@Pegéw 435 (32 44 RRn2ryiemjnepipendi %@?ere@g@} -acetic
Y (RS2 8)4/40A4 I @enzSpBaLOH) 44

{[1-(4-Nitro-benzoyl]-im dazolidi ne-2-carbonyl]-am no}
acetic acid (HIca(4-Ntrobenzoyl)-Gy-0OH) 5 Compound -
Q@np@@ﬁj 4@.S)28, 48) {[4-Benzoylamino-piperidine-2-carbonyl]-amino}-propionic

gg?ﬁééﬁéﬁﬁﬁ%m*%@;%%%’s%@@?f o) ompound 46: (25
(Hé:rﬂpg.?:i%@'i" g(ﬂlﬁ(iﬁﬂ_eldjpl%r?z@ggﬁg%nfﬁé%ét%%éﬂ:&r;@ﬂérﬂm%%&@ Y (H-
,$ S ﬁé Sty H AAmi ( yl) _

[(4 Ami no- 1- benzoyl - pi peri di ne-4-car bonyl ) - am no] - acet .
(o he SRRk e be AR aeiary 1

Q@n@aﬁﬂﬂ?%hﬁwq‘l)@ y- OH) Conpound 49:
( 3- Am no- 5- (4- Met hoxy- benzoyl am no) - benzoyl ani no) - acet

(D@m@@urﬁ’d 49:HDARM-8- MM ARSNOERERY |alnifd Wb <AEby fariim Hltic acid

(?%Dmbﬁﬂ)‘* -MethoxyRers VDKM ani no) - benzoyl ani no) - acet i
c acid (H 20 Danba(Tol uoyl)-Gdy-0OH) Conmpound 51:

(E(ﬁipEg%@%n&-w&gm%ﬁb-b%%%%é@ Coh%enzoylamino)-acetic acid (H-
Barpbadeuayhi Gly=-QH) 2- hydr oxy- acetyl ) - pyrrolidi ne-2- 25
carboxylic acid (HAA-(2S, 4R)4- Anp(benzoyl) - COH)

Compound 51: (3,5-Diamino-benzoylamino)-acetic acid (H-Damba-Gly-OH)

Compound §2: (28, 4R) 4-Benzoylamino-1-(2-hydroxy-acetyl)-pyrrolidine-2-
carboxylic acid (HAA-(2S, 4R)4-Amp{benzoyl)-OH)

Compound 53: 4~Benzoylamino-1-(2-hydroxy-acetylamino)-cyclohexanecarboxylic
acid (HAA-Pip(benzoyl)-OH)

Compound 54: 3-Benzoylamino-5-(2-hydroxy-acetylamino)-benzoic acid (HAA-
Damba(benzoyl)-OH)

Compound 55: (28, 4S) 4-Benzoylamino-1-(2-hydroxy-acetyl)-piperidine-2-
carboxylic acid (HAA-(2S4S)4-Ampi(benzoyl)-OH)
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Conmpound 53:
4- Benzoyl am no- 1- ( 2- hydr oxy- acet yl am no) - cyci ohexaneca

wOo baphdoeo aci d ( HAA- Pi p(benzoyl )-0OH) 30 ConpoReiuS2006/048790

3- Benzoyl am no- 5- ( 2- hydr oxy- acet yl am no) - benzoi ¢ aci d
(HAA- Danmba( benzoyi)-COH) Conpound 55: (2S, 4S)

4- Benzoyl am no- 1- ( 2- hydr oxy- acet yl) - pi peri di ne- 2-
carboxylic acid (HAA-(254S) 4- Anpi (benzoyl )-0OH) 35 42
WD 2007/ 078990 PCT/ US2006/ 048790 Conpound 56:

1- Benzoyl - 3- (2- hydr oxy-acetyl )-i m dazol i di ne- 2- car boxy
Gorapaendi5e:amBemzoyiBA RRrbRRZestYI)-iMiddolidniepeatbdxylic acid

o IrRcTA @Ay el dfe) t'yl)-ini dazol i di 2-carb
e G N S e L DI e el

3- (4 Benzoyl am no- phenyl ) - 2- (2- hydr oxy- acet yl am no) - pr

5\fr§26 5(3.}2(;|1 garﬁ‘; EW 34?"#@%[%%&8{0% Mld%'? ﬁ%x?l?c acid
(23 4R) (HAA4A”F(be”Z°y') NH2) Conpound 60:

- Benzo a rrolldl ne-2- . .
COPRRY PE AU P HVRTooe Bni7 Bl Dy =tleings propionic
a@uimmmdl%ﬂF(b(aﬁﬁ;yl)m)i)
4- Benzoyl am no- 1- (2- mer capt o- acet yl ) - pi peri di ne- 2-
carboxylic acid (THAA- (2$4S) - 4Anpi (benzoyl ) - OH)
CmpoeunttS$ 2 N-{@42-Caflsymoyl-2-(2-hydroxy-acetylamino)-ethyl]-phenyl}-

I di 2- b
e A s e Aol (bbnzoyl ) - 9 Gonpound

63: (2S, 4S)
CéripBena oy @8, am) lai-Ep@fio@Uahﬁnéﬂ-ﬂ c@rrasnay o= a8t by re@Rlinec2-

c%g I dxl% a%%’HAA‘-"é@hS Z;Q(Xlel)\io(a)yo_lg_l) 25 Compound 64

1- (2-am noacetyl)-4-benzam dopyrrolidi ne-2-carboxam de

Qgﬁnqjﬁgg S )2/4 41 enzoylamino 12 m?rcaPto -acetyl)-piperidige-2-
C@é‘?@@%ﬁﬁm&%@%&rﬂ&m@eowmﬁ)

1- (2-am noacetyl)-4-benzam do- N- et hyl pyrroli di ne- 2-
ar bo

SRS Mo A TR E A NHP BRSPS Tdng Resabonyic

acid dH-HBIx-E$ 483 -4Ampi(benzoyl)-OH)

Compound 63: (2S5, 4S) [(4-Benzoylamino-piperidine-2-carbonyl)-amino]-acetic
acid ((2S48) H-4Ampi(benzoyl)-Gly-OH)

Compound 64: (25,4R) 1-(2-aminoacetyl)-4-benzamidopyrrolidine-2-carboxamide

Compound 65: (28,4R) 1-(2-aminoacetyl)-4-benzamido-N-methylpyrrolidine-2-
carboxamide

Compound 86: (25,4R) 1-(2-aminoacetyl)-4-benzamido-N-ethylpyrrolidine-2-
carboxamide '

Compound 87: (25,4R) 1-(2-aminoacetyl)-4-benzamido-N-isopropylpyrrolidine-2-
carboxamide
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35 43 WO 2007/ 078990 PCT/ US2006/ 048790 Conpound 68:
(2S, 4R

wa2¢ozozywmoacet yl ) - 4- benzam do- N- cycl opr opyl pyP€DUSZIO6@48790

-2- carboxam de Conpound 69: (2S, 4R

4- benzam do- 1- (2-(tert-but oxycarbonyl am no)acetyl) 5

pyrrolidine-2-carboxam de Conpound 70: (2S, 4R)

1- (2-am noacetyl)-4-benzam do- N- (pent an- 3-yl ) pyrrolidi

ne- 2-carboxam de 10 Conpound 71: (2S,4R)

1- (2-am noacetyl) - 4-benzam do- N-cycl opentyl pyrrolidi ne

Cataparendifisk $28,4R) Cad@yzmindadedyl)-g28ndahido-N- -cyclopropylpyrrolidine-2-
oacetyl)-4-benzam do- N-i sobutyl pyrrolidi ne-2-

°£’6°§‘8>ﬂ<gan€de 15 Conpound 73: (2S, 4R)

1- (2-am noacetyl)-4-benzam do- N-cycl obut yl pyrrolidi ne-

%mﬁ&frﬁ@@@§ﬁ f@rﬂgﬁ% Fhidte- éﬁ%értﬁtoxycarbonylamln?)agetyl)

am _noacet yl) benzami N-tert-butyl pyrro I ne-
PZ"°%"%‘§r%R%"HSeConpound 75: (2S, 4R ,
1- (2-am noacetyl)-4-benzam do- N-(tetrahydro 2H pyran- 4

carboxa 25 Co d 76:.
Sontea Bl 18 S 1 1 R RSA R e e bRt Ay Shcine-
2y¢grbp:yamldb| di ne- 2- car boxam de Conmpound 77: (2S, 4R
(2 am noacetyl)-4-benzam do- N ((R) - 3, 3-di net hyl but an
yI ) _}/rrol i di ne-2-car boxam de 30 Conpound 78:
(25,4R) 1-(2-aminoacetyl)-4-benzamido-N-cyclopentylpyrrolidine-2-

cgrt{&am@oacetyl ) - 4- benzam do- N- phenyl pyrrol i di ne- 2-

car boxam de Conmpound 79: (2S, 4R

1- (2-am noacetyl)-4-benzam do- N ((R)-tetrahydrofuran-3
Gor3ourid) T8 (2D M R)l i1 A(2-dniaaatetyipaukez drkiddN 285t P A 8 dine-2-
%%gé(gﬁg&) 6/ 048790 Conpound 80: (2S, 4R

acet am doacet yl ) - 4- benzam dopyrrol i di ne- 2- car boxy
lic acid

Compound 73: (25,4R) 1-(2-aminoacetyl)-4-benzamido-N-cyclobutylpyrrolidine-2-
carboxamide

Compound 74: (2S,4R) 1-(2-aminoacetyl)-4-benzamido-N-tert-butylpyrrolidine-2-
carboxamide

Compound 75: (28,4R) 1-(2-aminoacetyl)-4-benzamido-N-(tetrahydro-2H-pyran-4-
yh)pyrrolidine-2-carboxamide '

Compound 76: (2S,4R) 1-(2-aminoacetyl)-4-benzamido-N-((R)-3-methylbutan-2-
yl)pyrrolidine-2-carboxamide

Compound 77: (25,4R) 1-(2-aminoacetyl)-4-benzamido-N-((R)-3,3-dimethylbutan-2-
y)pyrrolidine-2-carboxamide

Compound 78: (28,4R) 1-(2-aminoacetyl)-4-benzamido-N-phenylpyrrolidine-2-
carboxamide

Compound 79: (28,4R) 1-(2-aminoacetyl)-4-benzamido-N-((R)-tetrahydrofuran-3-
yhpyrrolidine-2-carboxamide
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5 Conpound 81: (2S,4R)
4- benzam do- 1- ( 2- (et hyl am no) acetyl ) - pyrroli di ne- 2-

W@ 20000%89p6 ¢ aci d Conpound 82: (2S,4R) PCT/US2006/048790

4- benzam do-1-(2-(2, 2, 2-

trifluoroacetam do)acetyl)pyrrolidine-2-carboxylic
acid 10 Conpound 83: (2S,4R) 4-benzam do-1
-(2-(tert-butoxycarbonyl am no)acetyl)

pyrrolidi ne-2-carboxylic acid Conpound 84: (2S, 4R

4- benzam do- 1- ( 2- (di net hyl am no) acetyl ) pyrrolidi ne-2-
15 carboxylic acid Conpound 85: (2S, 4R) 4-benzam do- 1

Cégﬁ%%lﬁq?;?(g] é%?%% y(%é) Earrmdlogcl‘.eqaj-%:b%%rzg%)l( opyrrollda neg carboxyhc
atichenzam do- 1- (1H i mi dazoi e- 2- car bonyl ) pyrrol i di ne- 2-

carboxylic acid Conpound 87: (2S,4R) 4-benzam do-1-(1
H pyr azol e-5-carbonyl ) pyrrolidi ne-2- carboxylic acid

wﬂ@o% [284R) ezt@nzawdp-béa—mmmfmmnoxapetw) pyrrolidine-2-

dRyfagahe- 5- carbonyl ) pyrrolidi ne-2- carboxylic acid
Corrpound 89: . (2S, 4R
1- (2-am noacetyl)-4-(picolinam do)pyrrolidine-2-carbox

GdrnpourdB A 28, 46) dpsanzdnids-1{(2-52 2R

o R B o RS M B00) 0asr00
Compound 91: (2S,4R) 1-(2-am noacetyl)-4-(isonicotinam
¢aﬁspows§ (26 4R) Asranfdd-P NG RGhRa R0y 3 atyl)

"Phd'ﬁ%zh‘i?éE%’WF)aCW (pyri ni di ne-5- car boxani do) pyrrol i d
ine- 5 2-carboxylic acid Conpound 93: (2S, 4R)

(%%rﬁ rq fPAP ?%% 34#) fobeﬁﬁ‘%gﬁ%q -(ggg n-kze%gl %&%\%yart{e?yl)pyrrodee 2-

CBriécﬂwmramdacetyl )-4-(3-fl uorobenzam do) pyrrolidi ne-2-
carboxylic acid Conpound 95: (2§, 4R)

1-(2-am noaceti/R )-4-(4-fl uorobenzam do) pyrrolidi ne-2-
Compound 85: (25,4R) 4- benzamldo—1 -(2-formamidoacetyl)pyrrolidine-2-carboxylic

acid

Compound 86: (2S,4R) 4-benzamido-1-(1H-imidazole-2-carbonyl)pyrrolidine-2-
carboxylic acid

Compound 87: (25,4R) 4-benzamido-1-(1H-pyrazole-5-carbonyl)pyrrolidine-2-

carboxylic acid

Compound 88: (2S,4R) 4-benzamido-1-(1H-imidazole-5-carbonyl)pyrrolidine-2-
carboxylic acid

Compound 89: (25,4R) 1-(2-aminoacetyl)-4-(picolinamido)pyrrolidine-2-ca'rboxylic
acid

Compound 90: (25,4R) 1-(2-aminoacetyl)-4-(nicotinamido)pyrrolidine-2-carboxylic
acid
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carboxylic acid 15 Conpound 96: (2S,4R) 1-(2-am
i noacetyl)-4-(2-nmethyl benzamd o) pyrro lid in e-2-

W@ a0080%89p6 ¢ aci d Conpound 97: (2S,4R) PCT/US2006/048790

1- (2-am noacetyl)-4-(3-net hyl benzam do) pyrrol i di ne- 2-
20 carboxylic acid Conmpound 98: (2S, 4R

1- (2-am noacetyl)-4-(4-net hyl benzam do) pyrrolidi ne-2-
carboxylitc acid 25 Conpound 99: (2S, 4R)

1- (2-am noacetyl)-4-(4- met hoxybenzam do) pyrrol i di ne- 2-
car boxylic acid Conpound 100: (2S, 4R

Corfigeurnd 910 428 4R) )1-@-4rBinortdtplx i zonzotisamniopl pyotdlidinee- 2-

C%?%t%&ﬁé(géiﬁ aci d 30 Conpound 101: (2S, 4R

am noacetyl ) -4-(4- hydroxybenzam do) pyrroli di ne- 2-
carboxylic acid Conpound 102: (2S, 4R) o :
o R T S P B e Bt By e
‘corrpsunig 2k (2S, 4R)

1- (2-am noacetyl)-4-(2-phenyl acet am do) pyrrol i di ne- 2-

é"rf\gé’éﬁ %% 52%14%);5\-(?% %ﬁggqtégﬁi(zgf%gfodb@nzamido)pyrrolidine~2-
qanlzovylieadidll am no) pyrrol i di ne-2-carboxylic acid
Conpound 105: (2S, 4R

1- (2-am noacetyl)-4-(phenyl am no rrolidine-2-carbox
qlqrépoqﬂg o ;@Se\a/ﬁ)%o@néfe\mgzetylzg,-(@@%robenzamido)pyrro!idine-%l-
chrifkyhdug@acet yl ) - 4- (benzyl am no) pyrrol i di ne- 2- car boxy
lic acid Conpound 107: (2S, 4R

1- (2-am noacetyl)-4- (phenyl sul f onam do) pyrrolidi ne-2-
Admpeurisbs (P8, 4R) i 16 2Camipoa ety 4-iNotdtiRzaMdo)pyrrolidine-2-

-(2-an poacetyl )-5-(1 Htetrazol -5-yl)pyrrolidin-3-
C)]ﬂrt}%(gﬁ%gngde 20 Conpound 109: N-((3R, 59)

1-(2-am noacetyl)-5-(1H i m dazoi -2-yl)pyrrolidin-3-
Compound 96: (2S,4R) 1-(2-aminoacetyl)-4-(2-methyibenzamido)pyrrolidine-2-
carboxylic acid

Compound 97: (25,4R) 1-(2-aminoacetyl)-4-(3-methylbenzamido)pyrrolidine-2-
carboxylic acid

Compound 98: (2S,4R) 1-(2-aminoacetyl)-4-(4-methylbenzamido)pyrrolidine-2-
carboxylic acid

Compound 99: (2S,4R) 1-(2-aminoacetyl)-4-(4-methoxybenzamido)pyrrolidine-2-
carboxylic acid

Compound 100: (2S,4R) 1-(2-aminoacetyl)-4-(3-methoxybenzamido)pyrrolidine-2
carboxylic acid

Compound 101: (2S,4R) 1-(2-aminoacetyl)-4-(4-hydroxybenzamido)pyrrolidine-2-
carboxylic acid '

Compound 102: (2S,4R) 1-(2-aminoacetyl)-4-(3-hydroxybenzamido)pyrrolidine-2-
carboxylic acid
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yl ) benzam de Conpound 110: N-( (3R, 5S)
1-(2-am noacetyl)-5-(5-nethyl -1H i m dazol - 2-

W@ kgopprsoed i di n- 3-yl ) benzam de 25 Conpound 111:PCT/US2006/048790

N- ((3R 55)

1- (2-am noacetyl)-5-(5-isopropyl -1H i m dazol - 2-
yl)pyrrolidin-3-yl)benzam de Conpound 112: N-((3R, 5S)

1- (2-am noacetyl)-5-(oxazol -2-yl)pyrrolidin-3- 30

yl )benzam de Conpound 113: N-((3R,5S) :
1- (2-am noacetyl)-5-(5-1isopropyl oxazol -2-yl)pyrrolidin
- 3-yi)benzam de 47 WD 2007/ 078990 PCT/ US2006/ 048790

GOMBOURY 1o dasti BB ¥ hoprsbstaannesy pes DY EPitine 2
sdr?@eﬁﬁzamdde Conpound 115: N-((3R, 59)
(2 am' noacetyl ) - 5 (4 met hyI oxazol 2-yl)pyrrolidin-3-
benzam N ( (3R, 5S)
@Ofc“?%fﬂﬁ‘ P\%d@ﬁyﬁ) 15(2( afﬂlrwﬁatzbv’c "3)10)%yr rol i di n-3-

MheryRIAAGFn ) phFrdiaimeariBarbbiylic did (3R, 5S)
1-(2-am noacetyl)-5-(3-isopropyl -1 H pyrazol - 5-
yl)pyrrolidin-3-yl)benzam de Conpound 118: N-((3R, 5S)
Cohpoamd MoZd@EAR)-1B(A-8miveabytyh 4-phgn@amindpyrrolidine-2-carboxylic
T)(éi,% pyrrolidin-3-yi)benzam de 15 Conpound 1109:

(3R, 59)
1-(2-am noacetyl)-5-(1H 1, 2,4-triazol -5-yl)pyrrolidin-

@omgbﬁulﬂf ﬁ‘@@@é@l@@@ﬂﬂ%o&@@tﬂ)u ﬁ%ﬁﬂlg’rﬁﬁno pyrrollldme-z-czz%rboxyhc

am noacetyl)-5-(3-nmethyl-1 2,4-tri1"azol - 5-
?/‘F' pyrrolidin-3- yI)benzam de Conmpound 121: N ((3R 58)
1- (2-am noacetyl)-5-(3-isopropyl-1H1,2,4-triazol -

%’%‘Pé‘p{ch g‘;"ﬂl (Es%f%l 1)-&@2’%%@89&)'8§‘~8%ggﬁgtﬂpon]a"r2n%o)pyrrolidine-z-

garpoxyditrianidacet yl ) - 5- (1, 3, 4- oxadi azol - 2-yl ) pyrrolidin-3
- yl)benzam de Conpound 123: N-((3R, 59)

1- (2-am noacet éﬁ%msth yl -1, 3, 4- oxadi azol - 2-
99!)169wpq3[|@§}|q11-_(éF{#§)0 amny@cetyl) -5-(1H-tetrazol-5-yl)pyrrolidin-3-

yl)benzamide

Compound 109: N-((3R,58) 1-(2-aminoacetyl)-5-(1H-imidazol-2-yl)pyrrolidin-3-
yhbenzamide

Compound 110: N-((3R,5S) 1-(2-aminoacetyl)-5-(5-methyl-1H-imidazol-2-
yhpyrrolidin-3-yl)benzamide :

Compound 111: N-((3R,5S) 1-(2-aminoacety!)-5-(5-isopropyl-1H-imidazol-2-
yl)pyrrolidin-3-yl)benzamide

Compound 112: N-((3R,5S) 1-(2-aminoacetyl)-5-(oxazol-2-yl)pyrrolidin-3-
yi}benzamide

Compound 113: N-((3R,5S) 1-(2-aminoacetyl)-5-(5-isopropyloxazol-2-yl)pyrrolidin-
3-yl)benzamide ‘
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30 Conpound 124: (2S,4R) 4-benzam do-1
-(2-(4,5-di hydro-1 Him dazol - 2-

W@ b@miorssy@cet yl ) pyrrol i di ne-2-carboxylic aci d Borpsme048790

125: (2S,4R) 1-(2-(1Hi m dazol -2-yl am no) acetyl)-4- 35
benzam dopyrrolidi ne-2-carboxylic acid 48 WO

2007/ 078990 PCT/ US2006/ 048790 Conpound 126: (2S, 4R

1- (2-(1H pyrazol - 5-yl am no) acetyl ) - 4-.

benzam dopyrrol i di ne-2-carboxylic acid 5 Conpound 127:
(2S, 4R

@empuarwm to-N-<(@R, 5$y14(2ibfh1rﬂ)aybb@mﬂl@)-m@ﬂiy}dx)aﬂﬁm-?');bﬁfcﬂlﬁln 3-

)%b %%xyl ic acid Conpound 128: (2S,4R)
}ﬂ ChZAam do- 1- (2-(pyrimdin-4-ylam no)acetyl)pyrrolidi

ne- 2-carboxylic acid 10 Conmpound 129: (2S,4R)

éoﬁsaéﬁdnl 11.9 NIGR S84 '(%mu%a%gwk%@l?gg&%ﬁgm ek diin-3-

ne-  2-car boxyl'i ¢ acid
WMoepzaidsi ni dazol - 4-yl ani no) acetyl ) -4- 15
benzami dopyrrol i di ne-2-carboxylic acid Conpound 131:

4
o IR (BR19). breAnRaacr8) et 9y pagk S-¥paraiging-
yiebpapidec aci d 20 Conmpound 132: (2S,4R)
4- benzam do- 1- (2- (3- net hyl ur ei do) acetyl ) pyrrol i di ne- 2-
carboxylic acid Conpound 133: (2S, 4R)
Gomeaynthi H6 "1“@5»%@ 1-$opmineacatyb dGrisoptopyl Pymyvezolibne

yl)%yrr@?dl Ue‘hzﬁﬁilcﬂa 25 Conpound 134: (2S, 4R) o
benzam o 1- (2- (et hyl sul fonam do) acetyl ) pyrrolidine

- 2-carboxylic acid Conpound 135: (2S,4R)
dempozadi th-N-((BR, § Phe(3-aalindaessiyi &i@)-aeeiyyh H-pyrazol-5-

%gfr%égz,f%be%gamlé:ar boxylic acid Conpound 136:

4- benzam do- 1- ( 2- (1- net hyl et hyl sul f onam do) acet yl)

@&h?%'sﬁz 0'6 go’ﬁ 167, B2 et leftB-s00 2974 HBRP8.yiypyrrolidin-3- -
yhbenzamide

Compound 120: N-({3R,58) 1-(2-aminoacetyl)-5-(3-methyi-1H-1,2 4-triazol-5- '
yhpyrrolidin-3-yl)benzamide

Compound 121: N-((3R,58) 1-(2-aminoacetyl)-5-(3-isopropyl-1H-1,2,4-triazol-5-
yl)pyrrolidin-3-yl)benzamide

Compound 122: N-((3R,58) 1-(2-aminoacetyl)-5-(1,3,4-oxadiazol-2-yl)pyrrolidin-3-
yhbenzamide

Compound 123: N-((3R,58) 1-(2-aminoacetyl)-5-(5-methyi-1,3,4-oxadiazol-2-
yhpyrrolidin-3-yl)benzamide

Compound 124: (2S,4R) 4-benzamido-1-(2-(4,5-dihydro-1H-imidazol-2-
ylamino)acetyl)pyrrolidine-2-carboxylic acid

Compound 125: (2S,4R) 1-(2-(1H-imidazol-2-ylamino)acetyi)-4-
benzamidopyrrolidine-2-carboxylic acid
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Conpound 137: (2S, 4R
4- benzam do- 1- ( 2- (et hyl sul f onam do) acetyl ) pyrrol i di ne-

wQ200cargexyl i c aci d Conpound 138: (2S, 4R) PCT/US2006/048790

1- (2-am noacetyl)-4-(4-phenyl oxazol -2-yl ) pyrrolidine-2
- 5 carboxylic acid Conpound 139: (2S, 4R

1- (2-am noacetyl)-4-(5-phenyl oxazol - 2-yl) pyrrolidine-2
- carboxylic acid 10 Conpound 140: (2S, 4R

1- (2-am noacetyl)-4-(5-phenyl - 1H i m dazol -2-

yl) pyrrolidi ne-2-carboxylic acid Conpound 141: (2S, 4R
1-(2-am noacetyl)-4-(4-phenyl -1 Himdazol -2-

r bli HE- 25 ' i d._15 d 142:

By o R e R R an-
nzamidapyoplidined-cartbextiperidni de Conpound 143: (2S, 4R)
1- (2-am noacetyi)-4-benzam do- N- (pi peridi n-4- 20
é{l%ggrrol i di ne- 2- car boxam de Conpound 144: (2S,4R)

ornbount o dEByiR)-Abenzasusr-d 1Py riskrZollaming) agei oy rpliine-2-
aboXti€acidoxam de 25 Conpound 145: (2S, 4R)
1- (2-am noacetyl)-4-benzam do- N- (i soxazol - 4-
yl ) pyrrolidine-2-carboxam de Conpound 146: (2S, 4R
Qerpigound hzmd'es;?)%%@gm-dgzﬁgmm?gg&zsyyhbméwpwretilidine-

185 2= GAl am de npoun : : :
éll-s?rg-%é)rqnén%gaéet yi ) -4-benzam do- N- benzyl pyrroli di ne- 2-
car boxam de Conpound 148: (2S, 4R '

GorhBo@id M2RG2SWR)-44p&RRARIB-492 by BNiBIndD Hrafhni idine-
gﬁl%ilegﬂ%yr r:él [ ?jd i)ne- 2-car boxgm%?%e SSdQV\ga%BB /(c)%tgg%%mhdme
77948790 Conpound 149: (2S,4R) 1-(2-am

noacetyl ) -4-benzam do-N -(py rid in-4-yl) pyrrolidine-

- ] ound 150: (2S, 4R
§9¥8§§Prﬁ(ﬁ%6agg§%§ﬁg&égﬁg@ﬂ$ %8—"&5’?%9#)@%9@: ‘)‘/1 )pyrrolid.
hangampdapyrrotidineiZaearboxioanid 151: ( 2S, 4R)

1- (2-am noacetyl)-4-benzam do- N- (pyridin-3-yl)pyrrolid

I he-
Compound 131: (25,4R) 4-benzamido-1-(2-(3-phenylureido)acetyl)pyrrolidine-2-
carboxylic acid

Compound 132: (2S,4R) 4-benzamido-1-(2-(3-methylureido)acetyl)pyrrolidine-2-
carboxylic acid

Compound 133: (2S,4R) 4-benzamido-1-(2-(3-isopropylureido)acetyl)pyrrolidine-2-
carboxylic acid

Compound 134: (2S5,4R) 4-benzamido-1-(2-(methylsulfonamido)acetyl)pyrrolidine-
2-carboxylic acid ‘

Compound 135: (25,4R) 4-benzamido-1-(2-(phenylsulfonamido)acetyl)pyrrolidine-
2-carboxylic acid

Compound 136: (28,4R) 4-benzamido-1-(2-(1-methylethylsulfonamido)acetyl) .
pyrrolidine-2-carboxylic acid
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2-carboxam de 10 The present teachings al so enconpass
i soners and/or enantioners of the conpounds |isted

W@bwve759e0 g., 2S4S, 2S4R, 2R4R, 2R4S, 3S5S, 3SBEY/USRBE48790

3R5S), as well as their salts, esters, hydrates, and
prodrugs. 15 Pharmaceutically acceptable salts of the
conpounds of the present teachings having an acidic

noi ety can be formed using organic and i norganic

bases. Suitable salts fornmed with bases include netal
salts, such as alkali netal or alkaline earth neta
(Sdi‘h;bwnd‘ 187: €X84p) @-15:012h hid o- PQL-AGBY I8 T orimiBBRRES ) YFrolidine-2-

ﬁL gh gggnnla salts and organic amne salts, such as

$ormed with nor phol i ne, thi onorpholine, 20
plperldlne pyrrolidine, a nono-, di- or tri-Iower
I I

@ac%fﬁg%lﬁmo’gﬁ Q?S ?ﬁ’) gf(%%mb%é%ﬁﬂ )}X phenylgkgidué “ylypyrrolidine- ?-
@AYy R opyl ani ne), or a nono-, d| or trihydroxy

| ower al kyl am ne (e , hono-, di - or

ri etha ternal s ts _also can be f
B AR5k Lkl e et oo 2

mmnnxamnama basi c noiety, salts can be forned using
organi c and i norganic acids. For exanple, 25 salts can
be fornmed fromthe follow ng acids: acetic, propionic,
Gorppeund HQ: (28,4R) dreamipoacelylkd1(Bimbenfluthkimidazord-ei c,
yIBPSiidine-IRAASHIvfic 288! I €, phthalic, hydrochloric,
hydr obr om c, phosphorlc nitric, sulfuric,
nmet hanesui foni ¢, napt hal enesul fonic, benzenesul fonic,

G@hpmn&ismf s mR)an(d é‘rﬁ:ﬁbﬂé&’tﬁ)lhf(ﬂfﬁh%nﬂsﬂ\l\lﬁhidai@ At her
g r\p/nhd rﬁe-g- gaé:eugl cally acceptable acids. Anmno acid
CCH I e O T S\

24fs0 be formed 30 with anino acids
such as IyS|ne gl yci ne, or phenyl al ani ne. The present
¢ 8 4rjal - < ]
AR R 38 09 AL QS bR S ey rpine
Zc3rppEanyidenhat produces, generat es or releases a
conpound of the present teachings when adm nistered to

nmanme Pr odr ugs .can be repar ed by
CrBp Tt SRS s PR I ¢ Sane i NP paHAnA-
yHppmpaliditts 2idartsay@imide way t hat the nodi fications are
cl eaved, either by routine 51 WO 2007/078990
PCT/ US2006/ 048790 mani pul ation or in vivo, fromthe
Grineoundc ) 629dR) 1HZeamihescatyl)-priemzamid d-Nabyatm!-4-yl)pyrrolidine-
LOsBekse0f the present teachings as described herein
that contain one or nore nolecular noieties appended
to a hydroxyl, am no, sulfhydryl, or carboxyl group of

ctdmpmmmm Q%s amtj 1tdzadm*|ms¢btg§imwg§émﬁcﬁdrtut(%foﬁazo| t4F1

n,subj ec Is cleaved in vivo to formthe
yf“?’grgamg "éﬁ?ﬂ% sul f hydryl, or carboxyl group,
respectively.
Compound 146; (28 ,4R) 1-(2-aminoacetyl)-4-benzamido-N—(oxazol-z-yI)pyrrolidine-
2-carboxamide

Compound 147: (2S,4R) 1-(2-aminoacetyl)-4-benzamido-N-benzylpyrrolidine-2-
carboxamide

Compound 148: (25,4R) 1-(2-aminoacetyl)-4-benzamido-N-(pyridin-4-
yimethyl)pyrrolidine-2-carboxamide
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Exanpl es of prodrugs include, but are not limted to,
acetate, formate and benzoate derivatives of al cohol

wapa7anse functional groups in the conpounds PET/URI®06/048790

present teachings. Exanples of preferred prodrugs

i ncl ude oxazolidi none or imdazolidinone prodrugs.
Ester prodrugs are preferably forned with | ower 10

al cohol s, such as Cl1.6 al cohols. Preparation and use
of prodrugs is discussed in T. Hi guchi and V. Stell a,
"Pro-drugs as Novel Delivery Systens,” Vol. 14 of the
A.C.S. Synposium Series, and in Bioreversible

ign. ed. rd B. oche,. -
GaRbOTE 1 (Pl TR ey A ke Tite-SRPY Tiert-vopyrroicine-
Peyboxam@®7. 15 In a further aspect, the present
t eachi ngs provide derivatives of the conpounds, and
nore particularly protected forns of the conpounds. By
GRIpPHNLIZ0RE, 4F¥)h1e(2-@nma@mm-4mmzs@lqa-ut(ew@&2axl)pyrrohdme-
4-bfbbxdnigagnd/ or C-termni, and/or at the am no acid
side chain (in those conpounds wherein RL is an am no
acid side chain). Exanples of protecting groups
Comnpautel 18U,(283R) IF(BeaminbatetRpazyEnzamito- nr(ﬁyﬂdnmdym:lyaeudme-

t he conpounds when coupled to a solid
Zzga@g%ﬁmﬁ. when they have been nmade by solid phase

synthesis. C. Pharmaceutical comnpositions The

'ﬁf{ﬂﬂ%é‘ﬁﬁe@éhﬁﬁ@a@& %ﬁ@%pé&qg&hg%sa% é%fn‘ﬁ@n%?s of the

canments in their pure

ﬁ?ﬁéﬁ%@éd?ﬁe&aﬁbwsﬁﬁ@s|2§4§n§S4W1?BﬂRc%'ﬁ4%e3%‘iﬁn3rﬁ%¥ SRER.

3R58)A8Y well eRapéiRBhIs, Belehe thylirawd) dnB drb@rugst , either
singly or in conbination. Pharmaceutical conpositions

according to the present teachings can conprise a
Rremeacadticaily tdaeemialalsesmts bethelviong®unds afittiexirasentweddhings

I%R/ﬁ’n eén? g@igf;chl c% J% t??rﬂlab M?lnaéggﬂgnéglwg i §5$ gBases Suitable
slts Sermyest with heses ingluge metelcﬁwtﬁ.u sHchasi aj!nah(mﬁml gdalhghne earth

rREIGE S4itsC for dxantPie §é@bmn6é‘t§§élwn eF mﬁﬁneﬁ%es@it@r &hmonia salts
adm ni stratjon | ncl udi % i Nt ravenous

qugﬁglﬁmgecsg 3 s)uch as thosgfounsed with (morm'n?lm)e thiomorpholine,
pigprichnEs roytraligiak, 4 mopo), )dl-&dﬁil-gtbvﬁérra’a\kymﬁme@bfge ret?yl tert-butyl-,

ni ion . route ude ural . rectal, .
A ASEpHEOP bl BB EndR bt B R arpyp- o o
tripydipxt lower afeyjarainal(é.y., pncaffoe rdieor tfisthanblamineg)s Ipteowal delts also

C%Hsﬁé’foﬂ%gd r @uﬁﬁaﬁﬁ/ Mheh i %Q?ﬁre‘%%?tttQSCMFnﬁsSg%tains a
teac in e conp OSItlons are era
E’g\oﬁpﬁ?ggg@emmwmsmd 'BPr9§6ICi gfid: For example,

dalltq ¢af B‘eﬁbﬂﬁé@fmmedﬂﬁw@ Q@d§ é‘o@flc,tﬂ}'Gblbni@,r B¢, ithiéNartaric,
SRR o LB B bl B R, rvoctisr o
r(ygcpt)rpmlﬂm ikoBplindrics hitnig samlrpa mth&wﬂﬁmic,%pthal&dhu]fonic,
ti'e%%énesulfonic, toluenesulfonic, and camphorsulfonic as well as other known
pharmaceutically acceptable acids. Amino acid addition salts can also be formed
with amino acids such as lysine, glycine, or phenylalanine. ‘

The present teachings also include prodrugs of the compounds described herein.
As used herein, “prodrug” refers to a moiety that produces, generates or releases a
compound of the present teachings when administered to a mammalian subject.
Prodrugs can be prepared by modifying functional groups present in the
compounds in such a way that the modifications are cleaved, either by routine
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5 Such conpositions generally contain an effective
anount of the one or nore active conpounds of the

wWEe@3oro9d eachi ngs, together with a suitabl e CBCT/US2006/6M8790

order to provide the dosage in a formconpatible with
the route of administration selected. Preferably, the
carrier is in the formof a vehicle, a diluent, a
buffering agent, a tonicity adjusting agent, a
preservative and stabilizers. The excipients
constituting 10 the carrier nust be conpatible wth

nﬁmpmatdw er phawm&uﬂfhecpfﬂr%m%muaaé ( Exarplés@f Brodrugs include
0] st abl

ef er d?r&g? %?qhm as4 éq I ngeciE e&{ﬁégg?rﬂam one or more
wlealledmoﬂetrfee rappeifidadapaehytdioxyl,caminasswihyddd, reelcagsayl group of

te? Fgﬂkzeﬁh@ rbrf&%ﬂaﬁﬁh#ﬁ ?ﬂrgﬁ%t&%@tto ]!‘ﬁaltﬂn‘Parllng §|:JBJ\?89 Q défeaved in

cltive anount pr epara I oOn are
wye te fere theyfree Hydrosdnamingr syiftygnthourrearkaxybianpyp, respectively.

é)@Hﬁ?é! Bﬂpr‘%@mﬁ' lﬁélﬁ@é iR aRf th h?‘mt‘é@"f@oéﬁé‘?at@rformate and benzoate
osition, %’Ef' transdermal injection or
ggté‘fetsl qj@lcqb&l Ewagngtlﬂn?h%'IOé'pF #t thegpenpgurdy of the present
te&rﬁm Exarhplée obpxwagarmabi@smﬁ&lw@bﬁazoﬁdﬁabn%r

D-
lJﬁchaégfé éoﬁe ijddé%qs 3§5§ %{ogﬁ'ﬁa arg BF%??% 8Fr8%$ Wwith lower
6$FQhOISiISLI9h as s 2Cobalsr |Rfepamatlm boe ose ofiprodnedsiis disangsed in T.

yé&ﬁ'aﬂ@% 'RLRASBrJILES bé' cer ,\)egy éyﬁeﬁ{ sthvat, “fJ"of tAe ACS.

% ycery nonost ear at e~ or ear at
“&W'W’ﬁﬁ@smﬂ%’ mc&/ﬁr@weé%@ éﬁaﬁws rrePéLe%@ewg'a Rl ﬁdmmh B.

Rathel Afieiidan ANatmatautiBat Adsobiatied ah@ Perddthon PAddsONes7.
that include at |east one of the conmpounds di scl osed

herein conbined 25 with |iposones, m crospheres,
Ismflghensspect, the pidsest taachihggipriotidet devivhiivar of thd bmpounds

PERe R SRRy AR AT e R P AR LBl Sl FPBRInot, e

I'ngs re era
t@mmmswahlbed@p@mduﬁsmeim andopGtternaipi, @hdfonat the amino acid

SROBRA Finy thai@c@ﬁﬁsurraglmﬁ{erém'm% bh'aﬁmno Qé%@é%é.me Examples

route of adm nistration_sel ected ouns

%PF‘P‘GFW gRUPH ingudedBHNBRE Fapey Finh wa %@f‘@fz apdatso
||(i)cl@&5-tf© éané&rwsmﬂfen dRbiedtb aplid Phvse Of. @KETHeY havBBeen

gun ls ﬁn be(ﬁ%mnlsteredlntherange from about
{% ¥ 50U, BUTSS 3 eﬁbsper patient per day, from about
10 ng to about 100 ng per patient per day, or about
50 ng per patient per day. 53 WO 2007/ 078990

&CT1/ Lﬁ?@ﬂﬁé%ﬁ?&@coﬂ%sms sui tabl e dosing regimen

can best be determ ned a medi cal practitioner for
ThectPrpReynds:ofj t%PRﬁSEEté?PT'“%‘éa’bﬁWﬁﬁF reRsiFaGeRtE i) sk pure
fatrh br BB PhaahRceUtidsl cdRtbostibas,GiChiItas Bk adaiifiserdd WA Sny

REERIEle rlo R R I b SRSL B8 S SR PP rglon g
Rhasaaedyticsh contpesitient ajfdoeding to @emesemeeaxgmgsmngpwnmse a
%ﬂgﬁbm% thé fRSenfRIcHIRGEMAH NP Gah oR8M Intdr@hafhaceutically
acceptable carrier, diluent, vehicle or excipient. Such compaositions can be
formulated to oral administration (including buccal cavity or sublingually) or by
parenteral administration (including intravenous (i.v.), subcutaneous (s.c.),
intramuscular (i.m.), intraperitoneal (i.p.)) administration. Other administration
routes include epidural, rectal, intranasal or dermal administration or by pulmonary
inhalation. Especially preferred formulations provide sustained release of the
compounds of the present teachings. The compositions are preferably in the form
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patient. The adm nistration can be conducted in a
single unit dosage formto alleviate acute synptons

wW@er00a®789€ont i nuous therapy in the form of mnul PCPIUS2006/048790

doses over time. Alternatively, continuous infusion
systenms or slow rel ease depot fornulations can be

enpl oyed. Two or nore conpounds or pharmaceutical 10
conmpositions according to the present teachings can be |,
co-adm ni stered sinultaneously or sequentially in any
order. In addition, the conpounds and conpositions
ofavliber diguid fibrstudatitisiandansthails for tl@ﬂﬁ@pal"aﬁ“ on are generally

L i e L K

@@b)hMmk PahtistimglCoimgany,| Bastord, PA).U.Sher @881t i ¢ uses
Conpounds according to the present teachings can
facilitate and/or maintain the intercellular

RaYtiNe gRngraly centrin gaefeoiivet aropnt of theppree or more active

aﬁmﬁﬁ‘dndstdi ¢he FIREBAUBESHIRGS %#Etﬁ‘& With 4 Qﬁlt:ﬂl@ §§We AR order to

tea_§ tﬂ%a %F%et ghe sane cells targeted
859 B/ PTT FRERHRS W‘ﬁh‘&?d@lﬂi@sof @Héwﬁtfaﬂqn sglected.
?ﬂﬁ@ereprMrlaﬂem thblfernt of avdhikiat @ diltlentf 4 BakéY éﬁent a

S5y oD s IRt e s
the EAET Mus @eé@ﬁ’p@t'blﬁ withhidemctive phammsrebtica) sngradient(s) and are

BreRRAISY caPStble ok Blabfiin e LOMBHRNE nmd@geﬁxg%fel&é&omo the
oni %t | C or antagonistic properties e
?L& Eﬁaé%drel ate to the 25 preparation and use of

phar rraceutl cal conpositions for the treatnent of
0 n_be associ at ai red
RRrRPo B S e FalfSe AR et £ he dhad A8 Chdds
thgliapsgtlmlytefﬁfes@lec@npwﬁstof thesprepagtion areldaiveastiatd the\WO

%%én%z%%g ﬂ%ﬁ“‘é%uﬁ? bgfssfo@owfngta%gﬁg Qr%t&:%r%f th%Fgggmmd or
QRSB ?@esbyn%ﬂﬂﬁéégﬂﬂf'nlﬁpw ¢>frf§epe9$§lgbj Eotmblatiomysuitable for

gustaiesd foEﬂ@as% lgilu&a’é B@He@ﬁad%b@ﬁsaclﬁirg&‘de&l é()sOL—'pé?:tlc Acid, D-lactic
2 gﬂal? e R twl‘é?%{'dsr swésg? &ﬁj"]g# @éﬁdéimﬁ%fﬁﬁ'ﬁ?r@% gSimilarly, the

cadnigrrorstilgentupnantinds ape stistaiakl yeleaéd ﬁﬁtériﬁﬂik@cﬁmﬂﬂh@fan such
t t
i i L S R RO

according to the present teachings include, 54 WO

@mazé@&gaae ra@;é&%z,qem.géézgwmcmag m%re%t I(Hnﬁ% gd to,

ani refer manmal s ents (includin
fmr%tga ations t?-at lncluge a¥|east one of the c%mpounds disclosed herein cgmblned

with liposomes, microspheres, emulsions or micelles and liquid stabilizers.

The doses the compounds and compositions of the present teachings required for
the desired therapeutic effects will depend upon on the potency of the compouﬁd,
the particular composition used and the route of administration selected. The
compounds will typically be administrated in the range of about 0.001 g to 10 g per
patient per day. For example, the compounds can be administered in the range
from about 1 mg to about 1000 mg per patient per day, from about 10 mg to about
100 mg per patient per day, or about 50 mg per patient per day.
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rats, hanmsters, and |agonorphs, such as rabbits),

dogs, pigs, goats (generally any donestic aninal),
wap@7préopmt es. I n one preferred aspect, the subP{BUB2006048790

a human being. 5 Exanples of conditions which can be

treated or prevented using conpounds of the present

teachi ngs include, but are not limted to,

cardi ovascul ar di sease; osteoporosis; inflamuation of

airway epithelium disorders of alveolar tissue;

bl adder i ncontinence; inpaired hearing (e.g. due to

Ttﬂubd sga@tessntgasuetdmemgoébnm éanlfbst Blegt@hiueéd byP& nf¥tfical practitioner
I a e i apet
st PR iR, T Brlymb i teBreet Wt gorapgends and

pinahateticalenanapsitions acadrdérgoeche poessiest teGbliings abpérets on
14RO oY 108 BRARLEP ticeBE0 8L Roly Beinb AR, Sy Piedfi oftect,

nervo brai
a@f’ éhfy aggemeiaht o Meﬂéﬁ%loﬂ@e r@d(germ@ra! ehwgjcgeonditions af the

- patiea TR adkiitlaeation %@%&n&u@%ﬂﬁ ‘él é?&jl@ uRRBbE S ﬁ‘)‘i’ﬂnqas

anaem a, | eukopeni a, t gpeni q,
A S8 25 PP IOBISR 8 4 QORI BN BT Of tdple doses
ovgt thistatAiternatioslp otoriinuons infisich Sjistars bhebatlsasBlepes

d d d
fudhgr B FhBord T8 A e S Rpol BHE BT eferinee iy
compdditions an@qmtng e meepraseutrtepmltmscmba cosdbufisened
sﬁﬂ@hé‘d%aglw B L SHIRY irPahy 6RBF oy ’add|tfoﬂ' {Héfsoresome%nd

marr ow and stem ce t ransp on; conditions whic
cQMPStigns FAY b?@d(’“r'%‘ﬁ?ﬁ?dalﬁ‘t%?'ﬂb'ﬁf BP“B%'I ﬁos PRy ECtS ae@oses

umrmdwty e bEstidosingregieeshvi eSdéeiiedoystHe @BeNding physician for
ns cgus d by an excess of reactive oxygen

e?ﬁﬁgaégn a{ﬂ%l)’ P2 ee radicals and/or nitric oxide;

di seases or disorders of pregnancy (e.g., preeclanpsia

pnd -ﬁ[eg,gsém,é gggg) female infertility; and stroke.

Conpounds’ accr o to the present teachings can also
Qempriewsiasceisingcte thapepsepbtegchingy cam fadilitatgtangéertreintain the

itEfcentilapEoraMitinR&tion n?e"_dléléd wy %b??urﬁﬂﬁﬁé aft brias CFeJca te@e
Br eferred as ect , resent .teachin pr ovi

Hmfﬂ%?sbqr i9g|tH %&e\?sm tSAEhIA9T et %S%faﬁrﬁeuﬁtfrs%tfed by
AAFE HARTT, HRS, pheioe finaibnaf araldgugt kmarast, aedhblwafﬁ@ahus are

I di di d
BT Al ie Mooy idee RSEY GbGUERG & Enpsoriiihe
funriion®f fédt, SARIO, Hifsy abtiler iimglional eelogres theeeft dhe scope of

tHY BFREA t%bchuh&é & Abivelar, nGORGRRL ﬂo\e%nlb%@h&f fnamhg rssecmc AAP
P@%f syst ol |c di ast ol | c hi gh- out put

IC gF amés?n@ iGRipPREiSs TihgiRresed) te%ﬂ@éﬁ'%%{@'ﬁ@é? the
pléERasasand Oéeh pUptariaiceuticat abldbﬁégﬂcﬂ’i!ﬁfbhﬂ%?rea}tment of
ertensi ar t | Sease rrng. .
eRURIGHSS Wi AR SRB3Iafet R I RGPl 48 i
mmm'ﬁ@wmsanmmaad@r usingothdse gompogtonshe.prasshstiosed in WO
ORRREOH ‘?gﬁleﬁﬁl\ﬁe@@al%&é Jf%tEFc%ﬂElaﬁegmurﬁéaﬁ%ﬁ Hacilitating

bradyarr hythm as
Compounds”.

The present also provides methods of treating a subject having, or preventing a
subject at risk from developing, a condition associated with impaired GJIC (e.qg.,
cardiac arrhythmia or osteoporasis) comprising administering a therapeutically
effective amount of any of the compounds of the present teachings. Individuals
who can be treated using compounds according to the present teachings inciude,
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55 WD 2007/ 078990 PCT/ US2006/ 048790 due to disease in
si nus node, AV node, bundle of H's, right or left

wheovdiogsobr anch), and tachyarrhyt hm as associ aP€riuszoné048790

reentry (e.g., atrial premature conpl exes, AV

junctional conpl exes, ventricul ar premature conpl exes,
atrial fibrillation, atrial flutter, paroxynal
supraventricul ar tachycardi a, sinus node reentrant
tachycardia, 5 AV nodal reentrant tachycardia, and

non- sust ai ned ventricul ar tachycardia). Furthernore,

buib apEonstdisni@addoy ahimglst préfaebryrmsmntals %ag:hidﬁ@ﬁtmmwng mice,

e l,evi n i cal . cond
Ahalglth. 04 688 Al B O o CASA Gty any
dommstic animdlh@ndrorimates. nemte prefdroad aspehly tae slitdect is a human
bt ricular fibrillation, and atrial fibrillation.
Corfpounds according to t he present teachings can be
adm ni stered 10 either alone or in conmbination wth

BExahfles ot donditions Whiidh W#@ﬂ’éd ofF FFéVeﬂfedCus?@ cbmpounds of the
a

FRETHO Bl Sl i et infieade, oopovepular lkess:

csteopdarsim énfammeatical ofl dirvaay edithelunh\disgraatssof(advemplar tlssue

bYé?fo%E ﬂ‘f@oh?menc@o lﬁg%éi'fégshe%ﬁQS r(gigngué fb di ans%rs o‘cf?r[?é (i%chleag

t ea can a be use
ﬂomlél 9‘#'0% atrbefesa(Typgt! meape wswnql ﬁ@am cwelmatuyns

(ﬁ'@luﬂmg cﬂéb@dd’?ﬁtnﬁ’éﬂdtlﬁ&gaﬁ@ Hia%etlém&ﬁéggﬂw a'trlﬂ'l%g&gééﬂ&gfg} |CSNS

oni ¢ ocardi al infarction
rSlFH SSEBR CosGP RS H T B (R g) SCheipiecer BaEogF nervous system.
sahtarbnmm brataodbrairy steal) hdentalttissad disbhiers (iatiu@ing periodontal
gﬁogll &'d?#ea@%é el'nra %blo nrggﬁ%gga' 18 V n%{ hﬁ%g@ra leukopenia,

wave a ern
thr@mtm@mooemar acd phncyopsnia, asgeciallit ioﬂs\umg ttdatmebiogitts cytostatic

tu g Hé Ft%dlatr%g tﬁgg.g% %Iﬂhttj.ié gg]gt FQ}F@‘PE;QI WhiGdy an d deep

| unct i conmmuni ca 1 on
"YP&’é"dBé%?F”i“?ﬁp ?lea?)eeoa? &aphie Arestin dysfupdieay Haranybladder

ifduheihesde; fh'euﬁﬁahﬁc pAhEsUBdhreHiY and 8RGNRAARMIMMSIation; cancer:,
rowt h nd S and the coordl natl on

dot hel i al escenc
S A rgfrob i, A S SRR B e i g g
tginsplaRegion of 8ells4atBi #Wates 20a0)ing maBickhproetdures such as surgery;

csﬂageuggsu QA Bgd 3.9 o%gegac%sa%a sepae%rgs%%/&r%qe Bdicals

use conduct vascu responses
angis giteic @médd@aﬁﬂ%ﬂd{ﬁqrﬁgsm RERATia0AY (ewu b nreaqm@%\e ead

ﬂﬂ@tbﬁ’ﬁ PAHT?); d&ﬁaﬁdni@ﬁlliﬁj anBRYSké. aboﬁ'ib%bﬁb§ Sccrodmg to the present

(SERUIH 17 160 PROSBH LoEHAce LRERIHGs b IRPIBEMEL R 5ot of oxytosi

omyhepsakmﬂbcﬁmﬁjssue or organ of a manmal in need of
such treatnent. Cytoprotecting refers to reducing,
preventing or alleviating synptons associated with

In ena prefarred lespedtethiinigsertigachings arotids ¢ pbarmacologigallysactive

dnbafrhythiic 86RBbUrd fof BBLiniEht TR bRRENLSE bUIBtARE and thrombotic

complications arising during cardiovascular disorders, such as acute ischemic heart
disease (e.g., stable angina pectoris, unstable angina pectoris, acute myocardial
infarction), congestive heart failure (e.g., systolic, diastolic, high-output, low-output,
right or left sided heart failure), congenital heart diseases, cor pulmonale,
cardiomyopathies, myocarditis, hypertensive heart disease, during coronary
revascularization, and the like. In specific embodiments, compounds according to
the present teachings can be used to treat and/or prevent bradyarrhythmias (e.g.,
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conducted vascular responses and to improve blood supply during conditions with
increased metabolic demand (e.g., physical exercise, tachycardia), and during

ischemia.

Compounds according to the present teachings can be used to cytoprotect a tissue
or organ of a mammal in need of such treatment. Cytoprotecting refers to reducing,
preventing or alleviating symptoms associated with unwanted cell swelling.
Particular tissues and organs that will benefit from the method include those
confined or otherwise impacted by a fiborous capsule such as heart or kidney. Also
included are tissues associated with bone such as brain, spinal cord and bone
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provide a measure of osteoblast activity using standard colorimetric assays.

Preferably, one or more of the compounds or pharmaceutical compositions
according to the present teachings are administered to an individual in need thereof
in a therapeutically effective amount. As used herein, “a therapeutically efféctive
amount” refers to an amount that reduces symptoms of a given condition or
pathology, and preferably which normalizes physiological responses in a subject
with the condition or pathology. Reduction of symptoms or normalization of
physiological responses can be determined using methods routine in the art and
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antagonizes the function of the antiarrhythmic peptide). In another embodiment,

the compound can be a modulator of a receptor for the antiarrhythmic peptide (i.e.
the compound is an agonist or antagonist of the receptor). Additionally preferred
compounds according to the present teachings can show good function as '
modulators of gap junctional communication (e.g., as agonists or antagonists of
AAP). In one aspect, the compounds can function as antiarrhythmié drugs.
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Particular assays useful for identifying and optionally quantifying the activity of
compounds of the present teachings are further described below.

1. Standard plasma stability assays

The present teachings provide compounds that have enhanced stability in vitro or in
vivo. By way of example, compounds of the present teachings that comprise a
peptide bond can be alkylated or otherwise modified to stabilize the compound
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Plasma stability can be examined in vivo using standard assays. For example,
compounds can be administered to a mammal, such as a rat, by bolus injections in
volumes of about 1 mi/kg for both i.v. and p.o. dosing. Preferably, compounds are
tested in parallel with control samples such as buffer or an antiarrythmic peptide
with a known stability. Blood samples are collected at different time periods (e.g.,
at B.D. 5, 15, 30, 60, 90, 120, 180, and 240 minutes, where B.D. refers to befare
dose). Amounts of compounds in samples can be quantified using methods of
routine in the art, such as LC/MS/MS. For example, the concentrations of
compounds in plasma samples can be calculated from an external standard curve
covering concentration ranges of compound from 1.00 to 1000 nM. The plasma
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3. Standard calcium-induced arrhythmia assay

Peptides suitable for administration to cardiac cells can be identified in an in vivo
model of calcium-induced arrhythmias according to the model of Lynch et al. (1981)
J Cardiovasc. Pharmacol. 3: 49-60. Male CD-1 mice are anaesthetized with
Ketamine (75 mg/kg) and medetomidine (1 mg/kg) IP. Ani.v. cannula is inserted
into the tail vein. A lead Il ECG signal is recorded continuously by positioning
stainless steel ECG electrodes on the right forelimb and left forelimb. The ground
electrode is placed on the right hind limb. The signal is amplified and filtered using
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nodel as described by Haugan et al. (J. Cardiovasc.

El ectrophysi oL, 16, 537-545 20 (2005)). Rats (300-400
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cont ai ning 370 oxygenated nodified Tyrodes buffer

containing (in mMy: Nadl 136, KCl 4, MCl2 0.8, Cad 2

1.8 HEPES 25 5, MES 5, ducose 6, pH 7.3. The left

atriumis carefully dissected and a tissue sanple of

approximately 2x6 mmis taken fromthe left atria
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Lonncrpadard sl LRk epArEr olba i aghalctd
Hugo GachetienldB¥sg Si gnal s are flltered at 1 kHz and
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&Q@@gl ine period), the chanber is perfused with 37C
oxygenat ed Tyrodes buffer, pH 7.3. Conpounds (e.g

nodi fied |ysine mmetic conpounds of the present
R£8¢H00GS0 gPére kilkdita shapasibw@nghe aeek.t Tiee heard dewh pidly

i{;}%eg‘?a{nquangfér@ﬂftgei san‘g:ﬁ dRAXLREGINIP 3 SHigRnBfeki Rédified

tre 0 t

oot contastnd (IS rOD: NECIH ARG BV 8@%28 G T2 Epes
g, NS 5n Giuases GeRbited. T @a@m!mﬂs egrefyydissgeiegdiand aplissue
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in a tissue chamber (volume 5 ml), (Steiert Organ Bath, Hugo Sach Electronic,.
Germany). The chamber is perfused throughout the study with 37°C oxygenated

Tyrodes buffer at a rate of 10 mi/min.

A bipolar stimulation electrode (Teflon coated stainless steel, diameter 75 pM) is
placed at one end of the tissue. Stimulation is performed at 1 Hz using rectangular
pulses at double threshold (duration of stimulus 0.2 ms) delivered by a stimulator
(Hugo Sachs, Type 215) through an isolation unit (Universal Isolated Stimulator
Unit type 263, Hugo Sachs, Germany).
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5. Haematologic assay

Compounds of the present teachings can also be tested to determine their effects in
accelerating recovery following 5-fluorouracil (5-FU) induced stress on bone
marrow proliferation. Male rats are treated with 5-FU (75-100 nmol/kg i.p.) for 4
days. Blood samples are collected from tail tip before 5-FU treatment (Day 0), .and
4,8, 12, 16, 20, 24, 28 days following first 5-FU dose. Measurement of peripheral
blood counts (granulocytes, lymphocytes, erythrocytes, thrombocytes, reticulocytes)
and plasma haemoglobin are taken. After identification of window with severe
pancytopenia, the study is repeated during concomitant treatment with a compound
of the present teachings.
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wolRboDioff9er ent N-substituted am no aci d deri vat PUBESZ86048790

be used to synthesize other conpounds of Fornula II
wherein Y is NHR3 and R3 is not hydrogen. For 20
exanpl e, 2-chloro-1 Himdazole or 4-bronp-1

Him dazole can be treated with glycine in water (for
exanpl e, according to the procedure set forth in
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ci 3n be simlarl 64 WO 2007/078990
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Al'ternatively, the glycine derivative can be

gyﬁg,h gs zed according to Scheme 2: 5 Scheme 2 N~ 1 0
N, N NH2 CIJLO N H 1) LiOH, I\/b()—H\P-lHI\P-O—I KZC03
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Different N-substituted amino acid derivatives can be used to synthesize other
compounds of Formula ll wherein Y’ is NHR® and R® is not hydrogen. For

<IZ

example, 2-chloro-1H-imidazole or 4-bromo-1H-imidazole can be treated with
glycine in water (for example, according to the procedure set forth in European
Journal of Medicinal Chemistry (1989), 24(6), 623-5) to form 2-(1H-imidazol-2-
ylamino)acetic acid or 2-(1H-imidazol-4-ylamino)acetic acid, respectively, which can
then be used to synthesize (25,4R)-1-(2-(1H-imidazol-2-ylamino)acetyl)-4-
benzamidopyrrolidine-2-carboxylic acid or (2S,4R)-1 -(2-(1H-imidazol-4-
ylamino)acetyl)-4-benzamidopyrrolidine-2-carboxylic acid in a manner similar to
Scheme 1. Compounds such as (25,4R)-4-benzamido-1-(2-(pyridin-2-.
ylamino)acetyl)pyrrolidine-2-carboxylic acid, (28,4R)-4-benzamido-1-(2-(pyrimidin-
4-ylamino)acetyl)pyrrolidine-2-carboxylic acid, and (25,4R)-4-benzamido-1-(2-
(pyrimidin-2-ylamino)acetyl)pyrrolidine-2-carboxylic acid can be similarly
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A fitLe-(sedies 2 Yiamutio afetiracid. respectively. |
I m dazol e- 2-car bonyl ) pyrrolidi ne-2-carboxylic acid,
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S58hélag@ e- 5-carbonyl ) pyrrolidi ne-2-carboxylic acid can
be synt hesi zed according to Schene 1 using 1
H i mndakol e- 2- cardoxyli e’ dcid, 1
H pyr dZoNe- 5- eackoyyl i c HCrE™NEPN 20 Lbu,meon
Him | e-5- iC (do re ectt . n‘aﬁm
depi ct not her &xenpl ar nt hesi § "8f a conpound
Fornula IPI wherein Y' is R3 and R3 is not
hydrogen. In this example, (2S, 4R)-4-benzani do- _
'P-*k’%?ge‘!%ﬁmplm Yed | Ueeyprglisyienlinaperticacdtfuspybduzed can
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Compounds of Formula Il wherein A and R' together with the carbon to which they

are bound form a 5-20 membered heteroaryl containing one ormore N, O, or S

atoms can be synthesized according to Scheme 1 utilizing the appropriate
carboxyﬁc acid starting materials. For example, (28,4R)-4-benzamido-1-(1H-
imidazole-2-carbonyl)pyrrolidine-2-carboxylic acid, (2S,4R)-4-benzamido-1-(1H-
pyrazole-5-carbonyl)pyrrolidine-2-carboxylic acid, or (2S,4R)-4-benzamido-1-(1H-
imidazole-5-carbony!)pyrrolidine-2-carboxylic acid can be synthesized according to
Scheme 1 using 1H-imidazole-2-carboxylic acid, 1 H-pyrazole-5-carboxylic acid, or
1H-imidazole-5-carboxylic acid, respectively.

Scheme 3 depicts another exemplary synthesis of a compound of Formula Il

wherein Y’ is NHR® and R® is not hydrogen. In this example, (2S,4R)-4-benzamido-
1-(2~(3-phenylureido)acetyl)pyrrolidine-2-carboxylic acid, R® is C(O)NR®R’.
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ot her ureas of Formula Ill (e.g., 5
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(2S, 4R) - 4- benzam do-| - (2-(3-i sopropyl urei do) acetyl) pyr
rolidine-2-carboxylic acid). Schene 4 depicts an
exenpl ary synthesis of (2S, 4R)-4-benzam do-1-(2-

gcrﬁgh{bvﬁsul fonam do) acetyl ) pyrrolidine-2-carboxylic
acl

a compound of Forrmula IIl 10 wherein Y' is NHBS
and R3 is S(Q)R6 Schenre 4 O0 Qp OHC ONO o
MESCRA G0~ O > NbOﬂPyﬂg)ne CLCNL H HN)H

HN O @ O QH N _/g H PfHRPQ S

St art Mng- 'Fﬁotimeamsu rldﬁf(e ) H HN
etes'ﬁllfony chl ori «@ r Hproaﬁ'e 2 15 squnyI HN>=°
chl®@ri de), \4=f°erent sul f onami des of Forrmula |11 @

(e.qg., (2S, 4 4- benzam do-
1- (2- (et hyl sul fonam do) acetyl ) pyrrolidi
ne- 2- car boxylic Lgqor (2S,4R)-4-benzam do- 66 WO
2007/ 078990 PCT/S%EO%/ 048790
N

1- (L2 1-meth ﬁlfonam’ do) acetyl ) pyrrolidine-2-ca
rbe%tt d) Hcan prepared using the nethod shown
in SChene Conpound%oof Fornula |1l wherein k is 1
or 2 (e.g., (28 4R) 3-am nopropanoyl )- 5

4 benzam dopyrrol i di @ -carboxylic acid) can be

nt hesi zed, for exanP according to Schene 5.
D| erent |socyanates (e.g ethylisocyanate or isopropylisocyanate) can be

employed in the sysnthesis of Scheme 3 to produce other ureas of Formula Il (e.g.,
(2S,4R)-4-benzamido-1-(2-(3-methylureido)acetyl)pyrrolidine-2-carboxylic acid or
(2S,4R)-4-benzamido-1-(2-(3-isopropylureido)acetyl)pyrrolidine-2-carboxylic acid).

Scheme 4 depicts an exemplary synthesis of (2S,4R)-4-benzamido-1-(2-
(methylsulfonamido)acetyl)pyrrolidine-2-carboxylic acid, a compound of Formula lil
wherein Y' is NHR® and R® is S(O)R°®.

Scheme 4
o

/ .
Q O/ e O/ fe}
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" A‘g MeOH N\“ Pyridine N\"
©)L ﬁ HN ki HoN H HN O
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O)L

I
Q,

OH
o )
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——— N
THF H HN_ O
§=0

/
Starting with other suifonyl chlorides (e.g., ethanesulfonyl chloride or proane-2-
sulfonyl chloride), different sulfonamides of Formula lli (e.g., (25,4R)-4-benzamido-

5=0
/

1-(2-(ethylsulfonamido)acetyl)pyrrolidine-2-carboxylic acid or (2S,4R)-4-benzamido-
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Scheme 6 shows an exemplary synthesis of a compound of Formula Ill, (28,4R)-1-
(2-aminoacetyl)-4-(phenylamino)pyrrolidine-2-carboxylic acid, wherein Z' is (CHz)m-

Ce20 aryl and m is O.

Scheme 6
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Compounds wherein Z' is (CH),-5-20 membered heteroaryl and mis 0 or 1 also
can be prepared using the appropriate starting materials according to the methods
10 of Schemes 6 or 7.

Scheme 8 shows an exemplary synthesis of a compound Formula Il (2S,4R)-1-(2-
aminoacetyl)-4-(2-phenylacetamido)pyrrolidine-2-carboxylic acid, wherein Z’ is
C(O)(CH2)m~Cs.20 aryland mis 1.

15
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Scheme 10 shows an exemplary synthesis of (2S,4R)-1-(2-aminoacetyl)-4-(4-

phenyloxazol-2-yl)pyrrolidine-2-carboxylic acid, a compound of Formuia Il wherein
15 B is an amide bioisostere (see, e.g., Tetrahedron: Asymmetry, 14(20), 3141-3152;
2003).
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Schenme 11 depicts the synthesis of another conpound of
Formula I'l, (2S,4R)-1-(2- 5
am noacetyl) 4- (5- phenyl oxazol - 2-yl ) pyrrolidine-2-carb
sg kG eAci d, V\hereln Bis a different am de
|0|sostere (see, e. Journal of Heterocyclic

Cheni st ry (1998), 3 ( , 1533- 15?, JSchene 11 ogo/.
8/ __HCol PhCHO N HCl O N
N B .
NC Ceter g MeoH b s R b
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3 @ g O
N
N @\@
HOB, EDCI .
acetonitrile AcONa, AcOH Q
o, /
3 O
o J< o
N~ O
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Scheme 11 depicts the synthesis of another compound of Formula Il, (25,4R)-1-(2-

5  aminoacetyl)-4-(5-phenyloxazol-2-yl)pyrrolidine-2-carboxylic acid, wherein B is a
different amide bioisostere (see, e.g., Journal of Heterocyclic Chemistry (1998),
35(6), 1533-1534).

Scheme 11
0 o/
0, /
o, / o o
o / N
g PhCOMe, Ne e
N§<o HCI PhCHO N Phi{OAC), S =
ether . NH Ne™ o]
ne ¢ NC* Meow b CF5SO3

0
Q 0/ GH
! g e e
H, OH Me Lo
;N‘T‘“ B ? f 2) HCI ;\N\W“
MePgH N0 ggs} Eopc, 1,4-dioxane o HaN
10 /
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10 70 WD 2007/ 078990 PCT/ US2006/ 048790 The synthesis

of yet anot her conpound of Formula Il wherein Bis an

am de bioisostere,

(2S,4R) - 1- (2- ami noacetyl ) - 4- (4- phenyl -

H i m dazol - 2- yl)pyrrolidi ne-2- carboxylic acid, is
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Scheme 13 depicts an exemplary synthesis of a compound of Formula I, N-
((3R,58)-1-(2-aminoacetyl)-5-(1H-tetrazol-5-yl)pyrrolidin-3-yl)benzamide, wherein E
is a carboxylic acid bioisostere.

Scheme 13

OH HN E
o o 1) (NH4),CO3, BocO o
. N% 2) Cyanuric trichloride o N‘g
N” .
©)LH HN 3) NaN,, ZnBr, N
=0  4) HCl, MeOH H HN
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HCl, 1, 4-di oxane DCM ~O NH H2N YL 10 Schene 13 depicts
w@poogxesypd ary synt hesis of a conpound of For muPEI/U520064048790

((3R,5S)-1-(2-am noacetyl)-5-(1

H tetrazol -5-yl ) pyrrolidin-3-yl)benzanm de, wherein E
is a carboxylic acid bioisostere. Schenme 13 O C(H
HNNz: N O 1) (NH4) 2CO3, Boc20 N 2) Cyanuric
trichloride 0 ~Oe H HN 3) NaN3, ZnBr2 >=0 4) HC,
I\/b(]—l/ HHN N 15 O-L 71 WD 2007/078990
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Chdinistry,aa4(1gY, 2060-8b0d:cdoval. Chenistry, 44(18),
2990- 3000; 2001). 5 Scheme 14 OHON NH ON~'Br O N

0 NGCs2CB8, EtCHH HN HHN O O 2) NHQAc,  xylene 10
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In addition to N-((3R,5S)-1-(2-aminoacetyl)-5-(5-methyl-1H-imidazol-2-yl) pyrrolidin-
3-yl)benzamide shown in Scheme 14, compounds of Formula Il having different

10  carboxylic acid biocisosteres can be synthesized according to this method by using
different bromocarbonyl reagents (e.g., N-((3R,5S)-1-(2-aminoacetyl)-5-(1H-
imidazol-2-yl)pyrrolidin-3-yl)benzamide or N-((3R,58)-1-(2-aminoacetyl)-5-(5-
isopropyl-1H-imidazol-2-yl)pyrrolidin-3-yl)benzamide).

15  Schemes 15-17 depict other exemplary methods for sythesizing compounds of
Formula Il wherein E is a carboxylic acid bioisostere.
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OO0 \NHN'N/ OI - O 0 ON~ NH H2N NZH4, AcCH
I N((3R 5S5)-1-(2-am n oacetyl)-5-(5-
woreaohprsodH 1, 2, 4-tri azol - 3-yl ) pyrrolidin-3- 5 PCT/US2006/048790

yi ) benzam de Schenme 17 OpHo- /--NN O \' N Np
N~NOHCIL OHHN NN OMNHS H- HN >=0 fii MOH H2N ~
N-((3R, 5S)-1-(2-am noacetyl)-5-(5- O

nmet hyl - 1, 3, 4- oxadi azol - 2-yl ) pyrrolidin- 3-yl)benzam de

73 WD 2007/ 078990 PCT/ US2006/ 048790 1In addition to

t he conpounds shown in Schenmes 15-17, conpounds havi ng

wgéé.ﬁ%%tms AoRPOURES sRbWh FPSLHRINRSS FRA7 b&rﬁmﬁmaw@

accor se nethods by varying t

drf@reréﬁarﬁ%"%blpﬁeﬁtms EALhR a@tP%%@eéh?%COé%mg 6%“ﬁe§sanﬁtta°ds by

e:|r5a éhtﬂ Foit &xd4M516 dfferent bromide rleagents can be used in

m

Sl Sy el e s R e A e R O S R R AL
3b,&)bbamh1ide) $ﬁﬂfmmat difheleylgminoketalsmeachecesed in Scheme 16 (e.g., to
p{)?/o%:g g(?k %S)(‘\Z %”‘%HW&%S{%'-Q- 4?-]-Q f‘zlfk-ilri&oﬂ&ty‘)b%ﬂd’ m3Y!)
y»berqzam-espr IN- @R&fﬁ)ﬁo@c@wp?cesyl( -5:=(Pdemropy 4t 214-yriazol-3-
y&Ff\‘F&”du&&y}‘)béRﬂnﬁl@E} &ind d?ﬁé\‘éﬁthﬁ%@&é*@)canﬁi%é@df ih &cRBine 17
(ggodgegsdu%resN %(%H SSe) u?ze amllnnoacety% 5-(1, 3 4-o&ad%zol £ ylpyrrolidin-3-

ybérhAMiBS) - 1- (2- ani noacetyl ) - 5- (1, 3, 4- oxadi azol - 2-yl ) p
yrrolidin-3- 10 yl)benzam de). 1. General peptide

synt hesi s Conpounds of the present teachings can be

1or epdBexerat pagtidésyntitesisl of

Compounds of the present teachings can be prepared using the method of
synthesis disclosed, for example, in WO 98/11125 (the entire disclosure of which is
incorporated by reference herein). Said methods of synthesis will resultin a
primary peptide or peptide like product having a trifluoroacetate counterion and
which can be suitable for the preparation of a medicament. In some instances,
however, it can be advantageous to perform a counter ion exchange from
trifluoroacetate to a pharmaceutically acceptable or preferred anion (e.g., acetate)
by, for example, ion exchange chromatography. Alternatively, the primary peptide
or peptide like product can be repeatedly freeze dried and dissolved in diluted )
hydrochloric acid to obtain the purified hydrochloride.

Apparatus and synthetic strategy

When using solid phase methodology, the modified peptides were synthesized
batchwise in a polyethylene vessel equipped with a polypropylene filter for filtration
using 9-fluorenyimethyloxycarbonyl (Fmoc) and tert.-butyloxycarbonyl (Boc) or
otherwise suitable protecting groups for the N-amino and the side chain
functionalities such as Allyl, Alloc, Dde, Z etc.. When using solution phase
techniques, the modified peptides were synthesized using standard equipment
throughout the syntheses.

Solvents

Solvent DMF (N,N-dimethylformamide, Riedel de-Haen, Germany) was purified by
passing through a column packed with a strong cation exchange resin (Lewatit S
100 MB/H strong acid, Bayer AG Leverkusen, Germany) and analyzed for free
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synthesis disclosed, for exanple, in W 98/11125 (the
entire disclosure of which is 15 incorporated by

WO edogoesyee herein). Said nmethods of synthesis BT/US2006/048790
result in a primary peptide or peptide |ike product
having a trifluoroacetate counterion and which can be
suitable for the preparation of a nedicanent. In sone
i nstances, however, it can be advantageous to perform
a counter ion exchange from trifluoroacetate to a
pharmaceutically acceptable or preferred anion (e.g.,

, | i OR. i ) .
a@&r%%%&%%ao?gsrﬁ a%ﬁorﬁﬂfiﬂﬁ Py dr&R-1RPEG0E8x0-1,2,3-benzotriazine

) ] ternatively, the pri tJ' ePtlde or
(PR Q@BeaiVng 5 o Vel ZAoHE (s st 1t e DERs; g Present
S?ﬂgnﬂbéﬁﬂdﬁﬁfbﬁbﬂgeﬂidnlét sﬁegyﬁaadgmbl Ridde! de-HaichpGelhany) was
purifi r.ochl or . us e .
usef ey B RTGERa Adrimin O ECHTpRE Yot Hufin
Ireladdy wesl upsptirettly withoet pyniftdatien.zed batchwi se in a

pol yet hyl ene vessel equi pped with a pol ypropyl ene
filter for filtration using

Apnind Aoideny| net hyl oxycar bonyl (Froc) and
Fhitlel and Bb¥ |pPatEeRERPANb akBeSWer8burdiabed WoRtAGKrcabIahemTech
rotecting q%rdougs fgr, t he N-ag1 n% and f&l}gedsij de chain
(A& ht Baghem; andNeQ\IRR in Suikghls pideghaiaProfseied s .
When using sol uti on phase 30 techni ques, the nodified

q%???tj des L e synt hesi zed usi ng standard equi pnent
VGG TREYE nt heses. Sol vents Sol vent DVF :
Belzdic cicidadeniybfivasnueredsirctRiseddton Aldrigh mnd Gsegayithputiysther
pgt{ﬁégtgoﬁq by passing through a colum packed with a
strong cation exchange resin (Lewatit S 35 100 MB/H
strong acid, Bayer AG Leverkusen, Germany) and

cHRliNg Reabentsf r ee 7é WO 3007/ 078?90 PCT/ US2006/ 048790
am nes prior to use addi.t i .
Couilig répaet aishpiraicptocBinise BoTvas pypases e (Riedel ce-
HddnbGehngi ving rise to a yell ow col our (Dhbt-O :
anion) if free amnes are present. Solvent DCM

(dlchl oronet hane, anal ytical grade, Ri edel de-Haen,
SadidBuppprisas used directly w thout purification.

P\%%BQQ '\/J(frré lsyhtiBLZed GG entadt R8N sRaWY)! art Polysgiréislle.g. PAM
'S used directly without purification. Amno Acids
fﬁﬁﬁbﬁO@rﬁPVsﬁﬁei)Pg?@a-ﬁéB aRfiRAPPaci ds were purchased

from Advanced Chenifech (ACT), Bachem and NeoMPS in
Gatialyasl andsDiter Reagenipr ot ected forns. 10 Benzoic acid

a%%byo%tyie\/ﬁamine (DIEA) was purchased from Aldrich, Germany, and
ethylenediamine from Fluka, hydrazine, piperidine and pyridine from Riedel-de
Hiaen, Frankfurt, Germany. 4-(N,N-dimethylamino)pyridine (DMAP) was purchased
from Fluka, Switzerland and used as a catalyst in coupling reactions involving
symmetrical anhydrides. Ethandithiol and Thioanisol were purchased from Riedel-
de Héen, Frankfurt, Germany. 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriaziné
(Dhbt-OH), 1-hydroxybenzotriazole (HOBt) (HOAt) were obtained from Fluka,
Switzerland.

Coupling Procedures

The first amino acid can be coupled as a symmetrical anhydride in DMF genergted
from the appropriate N-O-protected amino acid and the subsequent amino acids
can be coupled as in situ generated HOBt or HOAt esters made from appropriate
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Benzoi c acid derivatives were purchased from Al drich

and used w thout further purification. 15 Coupling
woRe@gemoso Coupl i ng reagent dii sopropyl car bodi i PETES2006/048790

(DI C) was purchased from (R edel de- Haen, GCernmany).

Solid Supports 20 Peptides were synthesized on

TentaGel (e.g. SRam and Pol ystyrene (e.g. PAM resin)

from Advanced Chenifech and Rapp. Catal ysts and O her

Reagents Diisopropyl et hyl am ne (DI EA) was purchased

from Al drich, Germany, and ethyl enedi am ne from

N%]%@ﬁec%@ﬁb%%lds@ﬁﬂ ng?t BPH@'A‘E' b?WiééiHsf!ﬁ HIEHDME. The

agylgtipns- weiecepkediby, Bﬁgyﬁherée?tm@mmﬁagt B iuegr to prevent

FHdErﬁé: prétéationddringatht 368l (BND. Lseen a8. HoleRim! Y Rept.nProtein Res.,
upllng reactions involving synnetrlcal anhydri des.

4Et?1§n(af3 ol and Thi oani sol were pur chased from
Rl edel - de Haen, Frankfurt, Germany

4d|(ﬁ\ébﬂfg#;rox'§%%ﬁoz rlazcg? ?”Iﬁ&tne

Depreiedisxh ¢frtbenFRIagand 1Be F:ngtoz«t@r%m@lerform@@pnv trfgatm\grel{ with 20%
p e‘?ﬁﬁ%‘%‘ﬁwﬁ_r@?xﬂt éﬁcﬂxﬁ"ﬂn%l‘o@e@@ﬂ @%W\Dﬁl@@l\ﬁ%(@x 15 ml, 5

metrical an e 1n

”pr?#rm .uat'@q\v@%m%?ﬂ%tcealda?ﬁ derecter &%ﬁﬁad‘i"H@’ of Bhbt-OH to the
Fahsgonmt ami no acids 35 can be coupled as in situ
generated HOBt or HOAt esters nade from appropriate

75 WD 2007/ 078990 PCT/ US2006/ 048790 N-D-protected
[eprotectan dithartiotdCBig GrougQRoctmndnBghs of DI C i n DW.

Je%ﬁ?te@ﬁgrll Qﬁthggb%é"ﬁ]d%ﬁgbgsﬁp?%é eFfBFméH E%f@ét'rﬂbrﬁ Qith 50% TFA

or med rto event

lm@&l\dwélc@l oRMETiN3P T f?'émec}?ty weshing Wit PCM (6 A mjn) and

thé¥ with-DNTERS x zpﬂhihz %Btnﬁ@ﬂ with 8%8.DIEAIN CMEO4))(-3 %2min) and

Deﬁrot ection of t g,‘ch{‘?dxg Group (Fnroc and Fm

finapy tallewed Hy V@Shl!’lﬁ?ew' FYEmM group was

performed by treatrrent with 20% piperidine in DW
IIovved by washing with DMF (5 X

[g%ormectlgn Oﬁhﬁ An@%@h A[pﬁtl | no yellow col our could be

Alsblatior df abuePdmsblchﬁsoUbdmhﬂﬁ -20HNt GHECheAc@bl, MMV (3G2:1)

@4: added to the peptid resin. The treatment was continued for three hours at room

temperature accompanied by bubbling a stream of N, through the mixture.

Coupling Of Hobt-Esters
3 eq N-a-amino protected amino acid was dissolved in DMF together with 3 eq.
HOBt and 3 eq. DIC and then added to the resin. .

Preformed Symmetrical Anhydride

Six eq. N-o-amino protected amino acid was dissolved in DCM and cooled to 0°C.
DIC (3 eq.) was added and the reaction continued for 10 minutes. The solvent was
removed in vacuo and the remainder dissolved in DMF. The solution was
immediately added to the resin followed by 0.1 eq. of DMAP.

Cleavage Of the Compound from the resin using TFMSA

The Peptidyl-resin was treated with 90% trifluoroacetic acid (TFA, Riedel-de Haen,
Frankfurt, Germany) 4% trifluoromethanesulfonic acid (TFMSA, Aldrich) 2%
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Deprotection of the Protecting Goup (Boc and tBu)
Deprotection of the Boc and tBu group was perforned by

woe@aon®es with 50% TFA in DCM v/v (2 X 2m n, PAT/KSB06/048790

mn) followed by washing with DCM (6 x 2 mn) and 15
then with DM (2 x 2 min) treatnent with 5% DI EA in
DVMF viv ( 3 x 2min) and finally followed by washi ng
with DVF (6 x 2mn). Deprotection of the Al oc and
Al'lyl A solution of 3 eq. Pd(PPh3)4 dissolved in 15-20
m CHCl 3i AcOH, NWM (37:2:1) 20 was added to the

biltiiof, 854 fhloa-qheol UheAL 188t 3088 n‘ﬁﬁﬂfe‘anﬁ@ fitefed lBEiRSvas

ours at room erature acconpani ed bub [
L o e 2 e R 5, B PTALL Bure
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chyomatbgriapal (MRLEHand eleStifiedsioy elmmemtam@n;aatjorem%é
sgg&é}%n%%m di ssolved in DCM and cooled to OC. DI C

: ed and the reaction conti nued for 10
nlnutes The sol vent was 30 renpved in vacuo and the

Q?fthg' OB frdin %m Jé‘ﬁb $PAU“ on was
atel ed to th

., of ..
Tﬂjﬁﬁﬁptld@rféé%‘gés EpeBr BT ORI AES SR TREGPHE Haen
IiFErN}Gft\'t Tcherrmm)matér-\ﬂesrT wt\mvas%t TRAabad 58 ethaBBithiol v/v at r.t. for 2
ri e - .
rebh i 00760 i PP At it 55 TP A8 g itates ang
WaBR8A, evadlate,th ynQ@me@Jm pressyre.7 3be mesidue was washed with ether
dn ‘&Welé?%%@ng %Qetn@éé?@%‘térhTﬁ’é cruﬂ!é’f?é&'z@%ﬁ‘lba QJrodUcY w@%

m nut es. ltered resin
aMatYﬁe¢PA mperfwmaapeé'qwﬁ &%@#Pﬁ@é’hwﬁﬁb%ﬁ'@% 'qﬁﬁ'aé?d by
diedioaprhynbAsatsrEmasd BeediomidiyqEsms)vashed with ether
and freeze-dried fromtrifluoroacetic acid-water. The
crude freeze-dried product was anal yzed by

Preghrapies HRUGowedididngui d 5 chr omat ogr aphy (HPLC) and

Iirg %%alrtl\ééng?row té@%&by%@? gﬁfdoguéi‘%ﬁ%@é@uwar s’rtaéir%n
(Reﬁeptlugﬂn@sysﬁmmlmﬁltw@y E €300 aveeatip &Eeten wi ¢ h
c%ﬁe(&tﬁ?éut'og%ﬁ%q ayistoRM shifwdréwas 128 lfotAstiaRent cohftol and data

rankfurt, Germany)-water v/v or wiwth 95% TFA and 5%
aOHiEH@t hi ol v/v at r.t. for 2 hours. The filtered
resin was washed with 95% TFA-water and filtrates and
&@Shi ngs evapor ated under reduced pressure. The
Bue was washed with ether
Kromasil (EKA Chemicals) KR100-10-C8 100A, C-8, 10 um; CER 2230, 250 x 50,8

mm or a VYDAC 218TP101550, 300A, C-18, 10-15 um, 250 x 50 mm. The buffer
system used included A: 0,1% TFA in MQV; B: 0,085% TFA, 10% MQV, 90%
MeCN. Flow rates were 35-40 mi/min and the column temperature was 25°C. QV
detection was performed at 215 nm and 280 nm. Suitable gradients were optimized
for individual peptides.

Analytical HPLC Conditions

Gradient HPLC analysis was done using a Hewlett Packard HP 1100 HPLC system
consisting of a HP 1100 Quaternary Pump, a HP 1100 Autbsampler a HP 1100
Column Thermostat and HP 1100 Muitiple Wavelength Detector. Hewlett Packard
Chemstation for LC software (rev. A.06.01) was used for instrument control and

77



10

15

20

25

30

35

and freeze-dried fromacetic acid-water. The crude
freeze-dried product was analyzed by hi gh-performance

woO p@aiodBoehr omat ogr aphy (HPLC) and identified bRCWES2006/048790

el ectrospray ionisation nmass spectronetry (ESMS).
Preparative HPLC conditions Preparative chromatography
was carried out using a VISION Wrkstation

(Per Septive Bi osysten) equi pped with AFC2000 automatic
fraction 20 coll ector/autosanpler. VISION3 software
was used for instrunent control and data acquisition

a‘é@%é’éﬁ}umf@r@ MBS énﬁﬁéﬁzﬁm@@ &lﬁér@'\t &ﬁ&rﬂgs %%sé@ Qé’appropr‘late

mm or

oo FPMIAD 23§@Bﬁ41% Q4s, ﬁ}mﬂ@% mr aggpiter, g@eﬁﬁmeq%OOF-
‘%%8]: % Wt@%w H%kﬁd@ﬁ‘mﬁan@ot%é?swﬁé GufM?‘éyst%m included

90% | ow rates weré 35-40

AHO, e T Renin MAY: B 0f85% Eﬁ*ﬁe?(b@ M@VV\%%%%@NU\F low rates were 1
A RC T brafsrdeddifhAREmpérat ke wag4and, Zﬁﬂdéltgbtlo%\bvﬁ@ Eﬁormed

a%‘p?adl ents were optimzed  for indivi dual r|o

46y cAP BhpYe: SHAREATRHIENBWATF SRIMAPHCO tﬁau v'gummdes
done using a Hew ett Packard HP 1100 HPLC system
consisting of a HP 1100 Quaternary Punp, a HP 1100
’Kﬁfsoé O8FORY b 1100 Col urm Thet most st and HP 1100

™d pemides Wive Himsglvled DeseneEr gradigiwhathand?dbkizgcan3Bublin, Ireland),

t
FAECER) i, SR 48 5nd 95 e Mg sy

(BEHOWs @U@/)cqamor@aﬂﬁatmthegmrbh ang:4p mg{gly The geptide

ddnktfons 20 hity wale & s §ifve! 5O MERPbY ESI-TOF-MS
suc gg VYDAC 238 n PESIAVIpGEriE TnETPbPE using a

5 C-18, 5
lﬁh‘bﬁtﬂ?@ﬁeﬁcwetea&sﬂ%%% richestes Uk gisaciasy o 4 & i
and ot hers. The buffer systemincluded A 0,1%TFA in
%Qﬁa}sﬁ% TFA 10% MV, 90% MeCN. Flow rates were

e preferred colum tenperature was 40C.
lo\alicyhtheses rdrywassip aralsqrianed in atpoyethyiene yessgheywipped with a

EH@r@BylSn&ﬁ@ﬂJ B filEaliéy. eTIQé’Fésm \KIQQS\]‘V@I‘eJ iRMBdiTreding!amino

ectroscopg/ ep t1des were
@n«é wgs\FeHPed estbsé?s greafcEne ﬁa@?wsﬁwl PIRSEIES P ap@IrpActivated

HOBk ea@} as déechédl écheWahéffol(dWlhd b eaciBadisrtmg tdihe

and formc acid

SR ioneD MaS £OUPEAAS 4 BT TR R AT SoRehed abave Al

eouplings wgrentontihlned perptilelst 2 hours unless otherwise specified. Coupling
of the benzoic acid derivative to the side-chain amino functionality on the lysine
mimetic amino acid was in all cases performed using a preformed HObt-ester. The
final peptide product were cleaved from the solid support and analysed by HPLC
and MS as described above.

In all cases the benzoic acid derivative is functionalised as a carboxylic acid and
was coupled as an in situ generated HOBt ester by means of DIC in THF.

All couplings were continued for at least 2 hours. The acylations were checked by

the ninhydrin test performed at 80 °C as earlier described. After completed
synthesis the peptide-resin was washed with DMF (3x 15 mi, 1 min each), DCM (3x
15 ml, 1 min each), diethyl ether (3x 15 ml, 1 min each) and dried in vacuo. The
peptide was then cleaved from the resin as described above and freeze-dried. -
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solutions (20 mM) were analysed in positive polarity
node by ESI-TOF-Ms using a LCT nass spectroneter
w@ dociozsyass, Manchester, UK) accuracy of +/- OPAT/DA2006/048790

15 Solid phase synthesis In all syntheses, dry resin

was placed in a polyethylene vessel equipped with a

pol ypropylene filter for filtration. The resin was
swelled in DMF. The first amno acid was coupl ed

either as a preforned symmetrical anhydride or as a
preactivated HOBt ester as described above. The

Ake} ﬂ)l]ﬂ'mggﬁ’orﬁﬁélﬂ@ pRSHfa OGOl B8 deScrittR atfbveethid d¥@foduct

cou reformed HObt ester as_des g bove.
RS oI Reriy B RS e SneSLpy BRIV
unl ess ot herw se specified. Coupling of the benzoic
Cld der.i t|v tot side-chain amno functionality
ﬁmf’!?@’ﬁyé’?ﬂ’ép APFEYT Ee”?ﬁn no acid was in all cases
Am.ﬂtbblermdteumdragmaomoef or arbyldrbightor dyelydroxyrageticfacishwith a non-
C t
oG EpRlo o Ef B ERABR P DM (Og8 e} MR TABT o) and
I'KPEB'( (@ @gbsAﬂﬁé ewzefi Rremectivationrg suilaplperrptected lysine m'met'c
bﬁﬂmﬁé b%ﬁ'(u\ﬁ?g #fled vﬁﬂfbazsulpr&e@t@a erﬂrﬁtfjgrduasm qoemlt@@lether
I n ner a of DIC in
wAPEER AR S 16 M Res SrEsshoveR iRt pOIORT taPeCiise.

hours. The acyl ati ons were checked by the ninhydrin

T@%ﬁ%? fsﬂeq‘;’%&ﬂ?g 2yardrfiea ¥ dgl%%ée Eha BR36LIBES dRLEGLd in ethy

es S resi
aohfatd. 3ihe_sthm acetatgi nhaéaamyxtray@q w@xﬁ)m aﬁueoms §Piytion of

h?ﬁlfdaﬂong'aﬁfdrmh b BRA éﬁ% Aéuéﬁus sbIUtbA of 3&dMhmAYdirshide h.1 M)

I'n vacua. e was en cl eavgd fromthe ;.esn n.

(Biwtes by SrHeEo B SXaeTs dlsiatioe A s Thg SggTIc phase

1R Wi RS R{diEs£r2A06) MEBdDand &dpratpdtto Hiynets.on
usi ng preparative HPLC as descri bed above, the peptide
product was collected and the identity of the peptide
Thesenaitfing prtedigd BSindgrouad thel lavlys Seprotected péiag dFA/DCM if
I . .

Y gFJ?S&an ot Eurhats B 3l BLops &l 80 SN P 2lorPberizyl,
mwtdewaal\/bnabb@sq/on 6ucar<9nml bndréa)\e ﬂfsioa@p@@m%ea Afterdipishing the
cﬁa‘ﬁg@é&gn Ahifor MR ﬁéux%ﬂ}heé\‘%gctldﬁtxtdré lﬁé\)apo’l’étbg r’(o aryness

re-actjvation a su E’ [Dﬁﬂzoy He 13
Theresidee %Wf*m%g't'm%'kvleﬂw aing da?&a 8OV Gther with 1.3 eq
TEN afid Ah &Y edrto 20s aitiinof (alsubstigled mgebloaacid (d dd) treEhas
(oot APl bul eShg 8 A8 gl ople 00"
abuplirgsseagtich tsheontipgéd aweri ighti ssol ved i n et hyl

The reaction mixture is evaporated to dryness and the residue is dissolved in ethyl
acetate. The ethyl acetate phase is extracted with (1) an aqueous solution of
hydrochloric acid (0.1 M) and (2) an aqueous solution of sodium hydroxide (0.1 M)
(3) water in order to remove excess of starting material. The organic phase is
treated with MgSO, (dessicated) filtered and evaporated to dryness.

The remaining protecting groups are deprotected using TFA/DCM if the protection
groups are based on tBu, Pd Cyclohexen if based on Benzyl, Piperidine/DCM if
based on Fluorenyl, Hydrazine if based Dde. After finishing the deprotection
reaction (1-2 hours) the reaction mixture is evaporated to dryness. The residue is
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acetate. The ethyl acetate phase is extracted with (1)
an aqueous solution of hydrochloric acid (0.1 M and

w@ 2007amaqueous sol uti on of sodi um hydroxi de (BPCLUN006/048790

(3) water in order to renpbve excess of starting
material. The organic phase is 15 treated with MgSO4
(dessicated) filtered and evaporated to dryness. The
remai ni ng protected am no group of the LMis
deprotected using TFAADCM if the protecting group is
based on tBu, Pd cycl ohexen if based on benzyl,

wgkﬁsé Inflh %%W%Jr DAL RR ik wﬁﬂ%{er YRR Bsing

ter f|n|sh|n L!g)rotectmn
pmacativ@mlac 2AfisuPW]ficatien P@a@PfQﬂ?’?ﬁVﬁt leC jpg described above,

H’evﬁ’éﬁ’ﬂétpﬁgddd? Wk )HoRSsted ahd hd RIBhEY O te p@fidedvay ¢dhfirmed by
di ethyl ether and dissolved in DVF together with 1.3

E§qMSTEA and finally added to a solution of a
substituted benzoic acid (1 eq) that has been

preagd i,v d b I A
2( 1eq)§°'\9a'sDﬁ)7§ #ﬁﬁ{h%gtsung{wéom&o gg?tfé%éiﬁ? C nt| nue%"ﬂ'e"\)/gr4
banzgylamipé- pmlldleata-q:aihomhzmlde is evaporated to

dryness and the residue is dissolved in ethyI

acetate. The etlh‘__;s{\8 acetate phase is extra g W 0 zﬁi 2
PAM-sefia (ddvansed Ghsmtesh) wardrligr & PMP hE withig% Jrigthy!
abdde EERCHTMS ap8vitshes with Cradiusm iy gisioni cbtor(dbuld b4 detected

st eifing DrfioH iR pREBI. SESER) AR R ptes

codpiedizsalyethetficaltanhpdridenals follagsr at ed to dryness. The
remai ni ng protecting groups are deprotected using
TFA/DCM i f the protection 8rou ps are based on tBu

3epdPEARX BacHAMR{EB@CchRHwA fissolpee iy PEMndesnled to Yoo bic
? Sé?:d)h Was LY SRy the rEEczéditinLiéd hﬁﬁ@dﬂiﬁd%s Afredolvent was
nis t he derotectlon Qié%g ﬁkﬂé g .hours) th tel
remavued BvasuRARdn ¢ seidupdipsaiver PNy e Solutip WRR U irgiately
dd%ed 19 thA0eRIBIIEWEDBY 0REd. [dSRAG? 08¢ @6uplingsiesdcanitinbed over
’U},ﬁ% gxc e%%gﬁlgtan%gdlﬁﬁvo@!sy %??éved-l;) %/& \Ilv%g)l\ﬂurbgbr%gectlon
g tiep BmatigveuHRRE pedomieast by beatrrwtmwh ZOPMQIDQGWBGI@DMF (1x5
aq{doﬂHﬁtrP%Sfogggeg %g\a@asﬂnﬁ \}{ng'?Dl\/ﬁ'-eurﬂtil hy yefiow ESIOQ?@&UIG’ ®e

was con hase Synt hesis of
mwﬁﬁeeadwtm%qut@HMWfa@eﬁﬁM 4-
benzoyl am no- pyrrolidine-2-carboxylic acid PAMresin
dvanc ent e é{a was .syel | ed D\l;g she? w %

SOURSRY bR Aty Sy RUTTSH ol o B ol A
djs&tdldred\a DF toyetioer with 3 eql HOB¢ ade t3exy, €JIC and then added to the
resin. The coupling was continued over night. Excess coupling reagent was
removed by washing with DMF. Prior to the deprotection of the Boc group the resin
was treated with DCM. Deprotection of the Boc group was performed by treatment
with 50% TFA in DCM v/v (2 x 2min, 1 x 30 min) followed by washing with DCM
and then with DMF and then treatment with 5% DIEA in DMF v/v and finally
followed by washing with DMF.

Coupling of Boc-Gly-OH was carried out as follows. 3 eq. Boc-Gly-OH was
dissolved in DMF together with 3 eq. HOBt and 3 eq. DIC and then added to the
resin. The coupling was continued 2 hours. Excess coupling reagent was removed
by washing with DMF. The coupling was repeated and continued over night. Before
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after adding Dhbt-OH to the drai ned DMF. (2$4R)
Boc- 4Anp( Frnoc) - OH was  coupl ed as symmetri cal
wandwyardsge as foll ows. 3eq (2S4R) Boc- 4Anp( FroRQF/OBR00& 848790
di ssolved in DCM and cooled to OC. DIC 15 (1.5 eq.)
was added and the reaction continued for 10 m nutes.
The sol vent was renoved in vacuo and the residue
di ssolved in DVMF. The solution was i nmediately added
to the resin followed by 0.1 eq. of DVAP. The coupling
was continued over night. Excess coupling reagent was.

cl'ég%eegf Y% \% 4k ﬂngYhE I%o@/gupﬁﬂhgtp% fldi@ FesirPivas hRshE® Gith

or nmed treatment with 20% pi peri di ne
@Wt"(q}(‘!’l'tbﬁt@ﬁ&“ﬂ'ﬂ!é"ynﬁ"ﬁd)”“%I"F‘B‘\‘Méﬂ by washi ng
W|th DMF until no yellow col our could be detected

B 30 o SR PP i B L e

pbptiteoresirawas! treated witlstmﬂhmedcetrc 4ol TRy Ribdel-del tEer) ang. after

1&%’5 ae\/rbqﬁn%e%%rre%&\ A oﬁg%eﬁ:/iﬁa Elhéx lurfe of €S1 N.

nue over ni cess coup li ng
tnﬂelagcenethmssulfgw bEFMﬁémlﬁgcw Vﬁﬁ @iged abrpem tﬁ@P?f?éUfe and

trqie@aeﬁ@ﬁ@\)a%géoﬁg?ﬁeéﬁogg ‘ﬁg]gfs? ﬁigwet fiRréffdsths Ware Wdshati&dth TFA.
Thy re W dBRREAL WasPreGiRigRs o fhe Efﬁ\nss%@ 5? dﬁﬁlﬂrfl'et{ry'ﬁﬂ‘ef
TG rawateabl wwdolbytewﬁu bgmm oih THS\ethansoltitienwas further
e%\r/%%‘tgasyvn%gv%?tgtr %/te Wgﬁ?]se WA Q I ?@O@E hg %{ta?QI‘EOFnt of raw
nidtieridl wasQbunifiesl tmgrwred ldat,cawm €8s .coBimny; Buffer A:0.1% TFA
%’tg ﬁ'axggr Wa§0°6q¢\c°é@ CP’ e-'r-r%é At\ﬁ)g@ﬁ' E?TOW3BH1I/§1|ﬁQGradlent

resin h
WDM'WWQOMSA Bbﬁ@%lﬁ@dﬂe?rhdﬂjpbc pEde’egg%c JYIBI Faigulated M+H =
298 3R Pdunea+Herpged. 35 by washing with DWMF. The
coupling was repeated and continued over night. Before
80 WD 2007/ 078990 PCT/ US2006/ 048790 cl eavage of the
ept i SelutionrPhdee Syithdsisuf@ompbhad@epti de resin was
washed with DCM and then with ether and finally dried
under vacuum C eavage of the dipeptide fromthe
TRAVBSetiom ofieHED (58 64 @ 0.698 mel) Irowster 1§25 BL) N-BOC-trans-4-

a?@ﬁg Ld%oﬂ@é r{béﬁ‘ﬁ%sferr ‘Fn%:%@thh&@ (56 %fé YLD %ﬁtm@H a“'é'cﬂnologles

%88k wapaddeh iy Q%*'QWJ%'PW?H @VﬁQAPdPQ‘P P i1 HE rgiture was cooled
tho 4a. URrs@IlR'thfﬂ ®8hdyP Bhl6rides (2D. ;‘STHMBA,WAB dfalcin) EtORS (100 mL)

adde e e and reac N o
‘??ﬁi{a%{"?r mﬂ%ﬁ){ ‘? e reTac ?"é iﬂurreevglééngtlr\r/e\e\’&%t 0°C F]or 1h.
Thiet dshéﬁéé werélsepaiedranditiecdqueass phass was axieacted wﬁht&x@oo mL

JFE(Ao?s% ébn%ﬁp?éeifﬂg% icH i B%%Wsﬁe&%ﬁ%d @ of TN HCL, 100

as a
rgb|q,|§a@natﬂgg\lq}1@@h@|utlon 100 mL. of brine, dried over MgSO4 and

concentrated to afford 60.67 g of (2S5,4R)-1-terf-butyl-2-methyl-4-
benzamidopyrrolidine-1,2-dicarboxylate as a heavy oil (99.8% yield; 94% yield
adjusted to residual EtOAc). H NMR (CDCls, 8, ppm; for two conformers): 7.78-7.7
(m, 2 H), 7.56-7.4 (m, 3 H), 6.25-6.1 (m, 1 H), 4.8-4.67 (m, 1 H), 4.51-4.41 (m, 0.4
H), 4.34 (dd, J = 7, 7 Hz, 0.6 H), 3.97-3.84 (m, 1 H), 3. 76 (s, 3H), 3.52 (dd, J = 11,
4 Hz, 0.6 H), 3.39 (dd, J = 11, 4 Hz, 0.4 H), 2.47-2.21 (m 2 H), 1.46 (s, 3.6 H), 1.43
(s, 5.4 H). MS (m/z, positive ESI|, for M+Na): 371.
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extracted with water and the water phase was
evaporated. The total anount of raw naterial was

w@owo7o7sego usi ng prep. HPLC (VWdac C18 - col uimipCT/Baiohe048790

A 0.1% TFA in Water; Buffer B: 90% AcCN, 0. 1% TFA;
9.9% Water. Flow 35ml/mn. Gadient: 0 - 47 mn 100%
Ato 75% A (Linear). HPLC purity: 99% WMs: cal cul at ed
MtH = 15 291.12; found M+tH = 291.7. 3. Sol uti on Phase
Synt hesi s of Conmpound 2 To a solution of NaHCG3 (58.64
g, 0.698 nol) in vvater (625 nL) N-BOC-trans-4- 20

(%énf% éLreHréUt%rr[lé‘?ﬁc;ﬂ %ﬁéﬁfddwﬁgﬁ}g%ﬁ‘é qrd. Qi%aéb%legte (60.19 g,

I es

cpoteinsdhe% E@A%\Qetﬁ%ynﬂi wAg dissolyedir Etz‘ﬂw@ OFh “Sllt-)u ?@d {hgssolvent
V\%@@v% orattéb Onder VAcEainub ir&@Row! rdepniadrtoAS | Thé essidudl o vas

SRFERIVER T ERO ol D AN B kbt € el 120 PiLa veiyodfgef tmit

eB<6ﬂheﬂmhprecﬂShet|@h aaamm@aﬁermt 8 dhiandT hemixignecpassstirred at
ST 79 A e S o e o
abldeifl] andlibe mlmlrefN%@ttlUﬁﬁlf@@dNﬁ*HW%m dhe decinitrde was dijtered,
\n%'hgg Wltﬂr%%% M%eraé?@ driih @QEU%%@ ahibigt ké@hgerature

t b |
o BRI AGDS BRSOl R SR IFined cabpiate

r(yaﬂac&%rweqbd% Vi Y HIMR (eth,08% 8dppra): s -8 (nEtzcm:y 6-7.44

(% 3”&@ %gB)GJ 28, geyi;qzﬂl)( m%rgai %_\g’(r(r:\o?%@ %‘?ﬁ%d J= ?% d6Hz, 1 H),

H5B(dl, 67 (5 HzH) H)AR.61-24 @i, 2 ). MS 4m/apositivg ESY, dor M3H):
o7, 7 Hz, 0.6 H), 3.97-3.84 (m 1 H), 3. 76 (s, 3H),
295 (dd 3 = 11 4 W 0.6 H 3.39 (dd, 3 = 11, 4
HzO4H) 247221(m2H) 1.46 (s, 3.6 H, 1.43

T sot _oH @83iatd, 021668 molf hd &hzotRdzol
a3007/078990 ST d molf 8hd MitNalroxybéAzothdzole

(078825011 25 8A 1 sAPLRMSIL Wé ws/% Zﬁgbghz'amédg)r%ﬁ oS3
didhefhyGmhiRopnopahaN’ (e(ﬂﬁyldaﬁb@dumuwhmnnmoﬁd@% E6&B\oT0!, 32.328 @)

(g'[ﬁﬁgﬁt % Sggvloq%S |ér88 %ﬁ aglrblébggeu u&eq'?tﬂ%)for ARYnLR he stirring

wasstdppéd BhOte oTrshr@snies iwhsallowed toaettiedilns §(§|epé@t¢ flask (Flask
§ i d&%&ﬁ% Br?l %ﬁ%mo? MoHE o BNWoILRBN) \naﬁaa@ecf YcoQ s[&pénsmsof (28,

exo preci pitat

S0t nbeZaPHTR 2 oy BiS BTG EhOG (LHR5 1m0l 46.73

é)qmﬁﬁ &Ferzlb fin. Athetrhigtur® GiaBtstirra @it Bnbidnt 2dnpihature for
solution in dded

T cirrB LT Srapdioh oot ResphEg) o Host ester
prepaedad, FlaskAheas addeu toFlaskiB of ardb@nhyelmmramre oa¢Td15 min,

lgh'(lﬁg 311 8|Y)Pr%éwneaée %@b ﬁ% regﬁﬂﬁ?rf Pladk & wheWwadAed'witR 250 mL of

BHBeanchiiedy sp@np@ Mﬁé-dzcé%t% 85@91 hedepyy 9 @d @dded tethe
nBQiYh Btk B, ThANR LGP RurdowadBiifted dt ShbiénBtén{gdratdre for 40

min. Wafer (500 mL) was added, and the mixture was concentrated under vacuum
to remove THF (~550 mL residual volume). EtOAc (500 mL) was added, followed
by brine (300 mL). The phases were separated and the aqueous phase was
extracted with 2x300 mL of EtOAc. The combined organic fraction was washed
with 2x250 mL of 1N HCI, 2x250 mL of sat. NaHCOj solution, and 150 mL of brine,
then dried over MgSQ,, and concentrated to afford 48.31 g of (28, 4R) methyl-4-
benzamido-1-(2-(tert-butoxycarbonylamino)acetyl)pyrrolidine-2-carboxylate as a
foamy solid (74% yield). "H NMR (CDCls, 8, ppm; for two conformers): 7.81-7.72
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(m 3H), 4.78 (t,

J =8 H, 4.69-4.59 (m 1
H, 3.77 (dd, J = 12, 6.

5 Hz, 1
6 Hz, 1 H, 3.52 (dd, J = 12,

wW®B2042/07809H) , 2.67-2.5 (m 2 H). M (mz, positPUBEUESDG/048790

for MH): 249. 15 To a solution of BOC-dy-OH (28.13
g, 0.1606 nol) and 1-hydroxybenzotriazole (0.1686
mol, 25.64 g; contains 11.12 % H20O in THE (1.3 L)
was added N-( 3-

di met hyl am nopropyl )-N -et hyl carbodi i m de
hydrochl oride (0.1686 nol, 32.328 g) (Flask A). The
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ppm for two conforners): 7.81-7.72 82 WO 2007/078990
PCT/ US2006/ 048790 7.57-

28§, 4B) 4-Bengamidp-3- (?l)(“e”ﬁblé?‘yeafb%‘yla"B"‘Plfge‘d!)gﬁg'fd‘“%é?‘l‘%z '
ddvboxylic adidHR1.97. $&ohtalits €.6wit 2% HIOAE,. 6524 mal, amljubtedzto résidual
e sl ooy 10 A 518 spifbncyun] evaof e imder
@acukiin toVEBmone ZesigualiBtOpe. EBE residue wasigjssolved in Bnhysirgus

3 84(&#‘% &go‘?\fnﬁ)(ﬁ Iaéﬁ% OP mlz of fresrby ?repared ~3.6 N solution in dioxane)

oxycar bonyl -

was ﬁéé%fté't 10-1 By Fr oihegraligiop Vtaérqi@wriétv warp-o-prbjent temperature
PrE& RatioR |chriremidna# it lab6dFOmir)) The reaction mixture was stirred at

ambient temperature for 21 h, at which time 30 mL of ~3.6N HCI solution was
added, and the mixture was stirred for additional 5.5 h. Precipitated solids were
filtered using N> pressure, washed with 4x25 mL of dioxane, and dried under
vacuum at room temperature for 24 h to afford 18.7 g of crude product as white
solid. The crude product was dissolved in i-PrOH (104 mL) and 210 mL of diet_hyl
ether was added over 1 h (precipitate formed immediately upon ether addition).
The mixture was stirred for 1 h, filtered using N, pressure, washed with 2x50 mL of

3:1 Et,0-i-PrOH solution, and dried under vacuum at room temperature for 24 h
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was added NaOH (0.2875 nol, 144 nL of 2N aqueous

solution) at -1 to 1 Cover 15 min. The m xture was
warioroess9at -5 to -1 Cfor 2.5 h. HC (0.2875 pol/pS246/048790

mL 10 of 2N aqueous solution) was added at -3 to 1 C

over 25 min. MeOH was distilled off under vacuum

then 500 nL of Et QAc was added. The aqueous phase was

saturated with NaCl and the phases were separated. The

aqueous phase was extracted with 2x250 nL Et OAc and .

t he conmbi ned Et OAc sol ution was dried over MSO4i and

ﬁg %‘Eﬁa%é{fﬁb ﬁ? szérerﬁi '?é s M)-1-BRamfHRacetyl)-4-

bpwamigeryTElineatrcAbAKia 369 pydreehipdde et NMR 3MBQ-€6. 8. ppm,
fFGive c@ﬁfo@m\é@)t@ﬂ? é{é\rw— Gh, .8 (5@ AN H7 HAM0. IHEIEBE7.95

R B e Eo 1y B OB o P88 o
0% B, o440 (ga M) H), 4.069 347560, (41hi), gazw 1;4%03 3. Zgzhg?catgg for
%’Hw'ﬁ@ Q"?ﬁ'@ 25%131? T\%“ﬁ%%@ (oA 392: for MeNa:

414, 20 (25, 4R

Qéislof(c?orﬁﬁ BLhad Bl BeyaR Pevzgl am no) acetyl ) pyrr
oI|d| ne-2- carboxylic acid (21.97 g; contains 6.6 w %

Et OAc; 0.0524 nol, adjusted to residual EtQOAc) was
(ﬂSWlﬂl?&wziafh|&’¢-0>(af(ﬁar(-ﬂ@6xyﬂa)bon'§mlﬁﬁia\o:efyl)pymshdme-z-

a vacuum.t o renpve resi

liee i B 5 8 VAT AR AGRV B aSis Ronth{Shs (ien
(mtm &1@. 15mﬁﬁolntqumvawm)}aqdrbp’hB@dneﬁylerrwmbml) -8n in
e%ﬁéa%@& mlg’@%y&%gﬁgn% (AB?’I&'I? CpO g% $9|nH1tlblorl‘ Y&Huivalents) were

ture (precipitation
disseivedde acelbnigile 469 mL)z'nﬁFh')'tfomaWF%WWi‘ jgeroelings The

tér‘hbéfa%’reaﬁas é’rﬂ'@bﬁl@ﬁnér@ﬁﬁ&! 4 fbofh feﬂ’(pe?éiul‘b owsr Zl\ﬂibtﬁhilme period,

| uti
A i PR e HHerCales) 2t 3o e B RetAt e SV Tt TG, BAiog
sofltiofl waseigaird odled te0 eg 135430% aigoue sslution ofvﬂ'&eh&drespbhdmg
oxane an
Tana septies P g Fouet BRI ABEA D Hin19D added.
ami sﬂnmrt@was obmtihuedivdthceanting p&rro'iﬂmtnmaftﬂ theo| at erm n
g}‘;&e]ng’Z %hrsanfgc nl@(S %L) £t ded t8RE Feé’c‘.@én ?fﬁlﬂﬁ% and

preC|p|tat ornmed I'nmmedi ately upon eth
taa dpht-@ﬁ)werem@ow&maéwaag hesepy-sgli4 gRsiduevag Pyl siica-

(BrDND. qu0es. 668 ﬁwm)"@rﬁbﬁrdtdyréﬁhyaﬂéﬁblﬁihlngfso%nﬁ 315% gradient
mg%ﬁgplacpaﬁ o Hﬁ%ﬁb a%'émv%r %g%?urggf%&\;ac 4L 8o S Viela.

PCT/ US2006/ 048790 and at 40 C for 48 h to afford 15.7

engro(iaé‘ froAhB}h?lPﬁ(l?ougggt%P E§E¥F$Ivéd in c(ijry dlchloromethane (10 mL)

Fro I C acl ydrochl ori de,
A SKIuRr EBNSEERhesS 3pfirh M Stbsreal e ItionraiErasiIong. agi (Aldrich)

@dmL)]was 4ddiBd wlilS kéBping theltehfberature teldi 300C2 e reaction
mixture was stlrred overnight under nitrogen atmosphere. The precipitate was-
filtered, washed with dichloromethane (2 mL) and diethyl ether (2 mL) and dried
under high vacuum to afford a hydrochloride salt of corresponding compounds 64-
68 and 70-78 in 75-84% yield and at least 98% purity.

5. Synthesis of Compound 80: (2S,4R)-1-(2-acetamidoacetyl)-4-
benzamidopyrrolidine-2-carboxylic acid
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(br, 2 H, 7.92-7.83 (m 2 H), 7.59-7.43 (m 3 H),
4.87-4.79 (m 0.2 H), 4.68-4.54 (m 5 0.8 H),

wa2@4078990t (m | H), 4.0 - 3.47 (m 4 H), 2.47rCT/L2006r948790
2 H. HRVS caic.. for Cl14H1IBN304 (M+H): 292.1297,

found: 292.1294. 4. Synthesis of Conpounds 64-68 and
70-78 10

(2S, 4R) - 4- benzam do- 1- (2-(t ert - but oxycar bonyl ani no) ace
tyl)pyrrolidine-2- carboxylic acid (0.05 g, 0.1 nmol),
1 hydr oxybenzotri azol e nonohydrate (Al drich, 0.021 g,

To a églugyg :0%23’5422' gﬁn@hﬁéﬁirgﬁééﬁtylﬁﬁfbe{uo lamlno-%yrrohdane-z -carboxylic
i, e
adig -0 8l %ﬂ?a@nemaam eﬂh%"%%(‘ﬁg”%x i@qﬁﬁ& 47 imol, 8
eqftm}aléfrﬁé)eiﬁta%)atdher(e mlglmluwd dduedceebo at\hydrele((IDSl 3m)., 1.37
e‘?%i'{ﬁ'%%ﬁg‘é’?@ nprﬁﬁgla:i ?oo% ttéhﬁb&%%ﬁ? Qllrxhglgmtryj]&w ;énosphere

I NCrease
Tﬁeempemtmsestomtfoea thours whllmmperwr@d by l&MSt HEOWWBIE@ON

th%%l me%rl/vétje' FE%@e@yn vé&@ér@rfﬂg rréé1&h@w9¥ghﬂfléﬁ$y §@b@ratwe

al n cool ed %

2
HBQ@E(QQ!S)”@OP(ERTT%MS@*' thpex 3 FER i usHe %Q]E’ %(H par ed
mfafH&%ﬁwEté‘i' BrdfiSd g0t i@l fri mmh@ndr arech. 1(formicrac)d in water)

was g,was .continue
toragiord§. Gtre B8 wilh oh L g g P At sy A e
sdIanility .in AeRininédivdnes.(5 L) was added to the reacti on

m xture, and the volatiles were renoved in vacuo. The
sem -solid residue was purified b S|I|ca el (EMD,
6.0. 04Sydtigsds efCompaid gb{@ﬁfﬂm("b“ eBFIPIARY 661 vent :

| B||iuﬁélgl.c-a% lioae et hane) to afford
ﬁ%‘?"?%‘?@?gﬁ&?ﬁg arln des in Cl) 87% yield. 25 The

product fromthe previous step was dissolved in dry _
ToiaCdI@orart (b8 AR) (M&heil4-benteidopyrtalider2-asrposyhte @ntamdediate

ln(tﬁ]yrﬁ%l fereal é:ZoO' ut g rbeﬁé o@r/ﬁd 00541{1"19!{&) 19(3)'32d|&1§ér€&[)£ﬁn%propyl)-
SQﬂhyﬂbaﬂBbéumeladtyldmhlqmﬂt(ﬂfcwchb@ @43 9.&42 sveeini Jrad uivalents),
DTSy B ORI, (D 805 92 1
edu-aalwts> @nlﬂlé-(t€¢bH@¥Y%afH°w'(”é%thﬁ&?rl]ﬁabﬁceﬂ‘i; aﬁ'd%@mﬁ% @038,
O?Zg rﬂhﬂ)lﬁn %ﬂg@&)ﬁ% Qfdhftﬁ’oﬁé{ﬁan@fm O @y Wdﬁl@\l—@tﬁl‘bﬂmolme
(Q)Q?’Inﬁv urgier ggrﬁgﬁggpgow e&ﬁ%é%‘fd 1@\6 reéactlonergﬁ&urg Ms allowed to

waé®, téborh- téﬂlpétzﬁmlemuﬂmg(mmq.]r)tm premizan stspeg evsirpight at
Iﬁ%ﬁréécar %lo%%]g?gageqﬂlle?é r\épi&ggf% ?Z&%%)nd the residue was

UthI’] 0]

purifid Byrisilioa-gobtaMY- Q%széﬁﬁ WM Regrany (e RioRipg gelvent:
3‘1% ggrraéu%;\{j %ﬁua%l/&chxgr&\?etﬂaﬁé))tomrd oloei ky(78% yield) of the

&J{ 3I ents) in
CQEB'!%@%’SCW@)S ‘WQS’“@"I“&SW‘ }pe%?ﬁﬁk’al: anhydrl de (0.13
bikexytambbnyl(methyl)amino)acetyl) pyrrolidine-2-carboxylate.

To a solution of the abovementioned amide (0.064 g, 0.15 mmol) in methanol (5
mL) was added 2N aqueous solution of sodium hydroxide (0.38 mL, 0.75 mmol, 5
equivalents) at 0 °C under nitrogen atmosphere over 5 minutes. The reaction was
monitored by LCMS and was finished in 2 hours. 2N aqueous hydrochloric acid
(Aldrich) (0.38 mL, 0.75 mmol, 5 equivalents) was added at 0 °C over 5 min.
Methanol was distilled off under vacuum. Ethyl acetate (10 mL) and water (1 mL)
were added. The aqueous phase was saturated with sodium chloride and the
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mol , 8 equivalents) with stirring at roomtenperature
under nitrogen atnosphere. 5 The m xture was stirred

wo 007878%ur s whil e nonitored by LCVMS. Upon conpCEBUBZNNG/048790
the volatiles were renoved in vacuo and the residue
was purified by preparative HPLC (colum:' Xterra
M5C18 50 x 250 mm 1 Qu) using 40/60 to 90/ 10
nmet hanol /water gradient (0.1 %formc acid in nmethano
and 0.1 formc acid in water) to afford 0.020 g (35%
yield) of the desired product as white solid with

r%§g§ Wete %Qp:?r@léép"ll'ﬂet que@u@ gasd Gas @xiactks with.ethyl acetate

nt hesi s of npoun 2S, R benzam do-
CRIBIL) eTPRGPRREA S He G o HElSATIat e e eghey et and
co-Fl‘éeﬁtr&@H Ud la@Brdod whdSfetn)y p@idhyt (28,4°n4-henzhraidpyire(tertt

b'-GPXS@G -ca 1 %%tfylkﬁg%g)%e{‘yﬁ)%%&ﬁd @-?—carﬂ»!yh@ aGd MhAt&dSused in

thérelt Sediwittoly panficatipr.opyl ) - 3- et hyl car bodi i m de
hydrochl oride (Al drich) (0.043 g, 0.22 rmol 1.1

equi val ents), 1-hydroxybenzotri azol e ra
Tife\Rgidifesin) theopregigug step, was ﬁ*ﬁﬁ?"'ecimdféd’tﬁ*\&{f’ ﬁﬂ?}‘ Zﬁ‘& mL)

Aélrgrﬁht HhtmespRERAMN 1 nﬁéthade)aammwra@fewdoocannmt acid (Aldrich)
rc

(1oméhvvaﬁeﬁlétg3 e&%ap'nﬂyh%ffénpae&%%’&g RE'G aﬂhﬁ@mﬂk% Aot

nﬁﬂu%uﬁ&%tnrwtﬂevermght anpEn nittagessieoephkare0 Toe fcmﬁr@d precipitate
w?g gre ?u agﬁ(%éwvﬁh ‘éﬁ"c;m cﬁb%QW%Qet(Q mll’yaﬁl@tﬁypetrh‘épm mL) and dried

r period and S“”?‘\?@T
und@'rmgighacuum aiﬁbe@mdqctewpéﬂathﬁf@ur'fﬁfébwaﬁpﬁﬁ‘te@ G

%]'imx %@teh% M§@"!’§ 1gr3(d1 édlr%ng%ir@l@%wass%pmmrfdnemb&r gradient

@ a%évf@rrmg wg@ﬁpol ansk0 9/«5(9 ?caetﬁl ﬁt”ﬁétggrtg %ﬁer 0.026 g (38%
oUB! Bapk) 6f wbldespe®ploaine) t o afford 0.064 g (75%
yi el d) of the coupling product (2S, 4R)-net hyI

4- benzam do- 1-(2-(tert b utoxycarbonyl (m et hzzg
7ani nSyrethesigl of Gympobindidde (25.4B)- ﬁrbeylzaméio 28222

e-p QDL 3t d6d( 0. 064 g, 0.15
t%r%c%ﬁarﬁgl{)%b%ﬁ?ﬁgﬁ% ) vva)és} added 2N aqueous
sol uti on of sodi um hydr oxi de (0.38 nm., 0.75 mmol, 5

1%0&5816{.&515\'3&23&11%)(1 (@ AR aduhl)- mﬁzm}lamsphsﬁrmhémeﬁ -&arboxylic
m nut es.

oo s LT i B R e, 0.0
riribol] 12i édl)va(l&t@&macetdhexs nmiovas @mlwlyénﬂlpfoqg@gc anhydride
(gg)%g?m t0 07 %I'Ré?&ltﬁ slirihy at I}/g&jﬂ nt;e%ed.]n@ibf hit® e@f f

‘acuum acefat e wat er s\ by LCMS.
aﬁ&nowm@*eaammlxtwﬁewaaﬁ%’é%%f%ﬁa’%\éowaé"'@a‘i%?fat B3 W y

% Szgl@tlgﬁ itd8 veRdick heere 86mY¥YR 2 POACNE 388 ahe residue was purified
U

%@rggawé&g ﬁ%&o&aﬁw tﬁrrgﬁéﬁ 1%%@ %@ergr(\z]@@ ?:ﬁ_%be 9%&0 90%
RBHahBRYateF ¢ratiient f(0.404 foomic awid & wethadobanst 0. ﬁ%giﬁ?é@l%ﬁ'd in

334ef*)§o a orcgj 0.012 g (18% vyield) of the desired product.

é. Synthesis of Compound 84: (28,4R)-4-benzamido-1-(2-(dimethylamino)
acetyl)pyrrolidine-2-carboxylic acid

To a solution of (2S4R) 1-(2-Amino-acetyl)—4-benzoylamino—pyrrolidine—2-carboxy|ic

acid (Compound 2, 0.05 g, 0.17 mmol) in methano! (3 mL) at room temperature was
added 37% aqueous formaldehyde (Aldrich) (0.1 mL). The resulting mixture was
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concentrated to afford a white foany product
(2S, 4R) - 4- benzam do- 1- (2-(tert- butoxycarbonyl

w@¢ e@vioydoy@ni no) acet yl ) pyrrol i di ne-2-car boxyl i cCPE/U82006/048790
that was used in 5 the next step w thout
purification. The acid fromthe previous step was
di ssolved in dry dichl oronethane (10 nL) under
nitrogen atnosphere and 1 M ethereal solution of
hydrochloric acid (Aldrich) (1 nL) was added while
keeping the tenperature below 30 C. The reaction 10

tﬂl’ég é{rtﬁlg\r‘igﬁipétdtﬁtr S §‘1ﬁ§[u%' Hah déﬁﬂa@rtorﬂ ‘TO‘ %ﬂr‘sodrum

fornmed precipitate
cxensheEhyEe (RGO GERR AT 2 SHIRITRIE) He gpogsportion-
wilel o g riinuRE. A etirrhggor Vaﬁtuwnrod'meempechlntte theessolvent was

oo Bt 3 Yol B EBALELAL By Py GF G/ HEEE (blum:

Xgeadine$ C18( Bu,119%1B50mm)cusing SPeito b4 metwinolvwaten g[adygnt (0.1%
f%%icim% Cgacll'n?atlﬁ1 Y\gﬁg 5)1‘% 'POrﬁ\fcf Q&&i novyggeg)y a(f%gg/ Q. 0115 PiEa8s yield)

esired rod nt hesi s of
owmmdmcdl(CQS 4R) - 4- benzam do 1-(2-(2, 2, 2-

trifIuoroacetanido)acetyl)pyrr0||d|ne 2-carboxylic
acid 20 To a solution

91 ( 2 SARthes R GATPRUBE A0 R AR B8P BIdea R T meTYsReen
pytrbRdinét@idhritésgpaviad 2, 0.05 g, 0.17 nmml) and
triethylamne (Al drich) (0.048 niL, 0.34 nnDI 2
equi val ents) in acetone (3 nL) was added s

Aceti€ bulydrgiedicosa (B 38 mild 8.4 o210 muwiew) mama)ﬂd%’ fiyppwise

tg taI Jo“ﬂ%g d??z#ﬂ@m i& mﬁﬁﬁ%t?l)ﬂmzoﬁlbﬁfrﬁlﬂﬁ?rrolldme& carboxyhc

ture was Stijrred f
i Graaparewi 3,61 u0 B9 MR SaUbBIDRdn M5 PER T Baeb 11 mL)
2@ gl lAlf@?tHéﬁécﬁiltli&me@Somﬂle’cb’;lmﬁkeaaﬁﬁoﬁ héxtuesivaksl gllovesl to warm

B el SRS RGP RLI SR A

gb@tbredby (TUClartd EOMSL. cAraedditional aeobahof acetid aphydrige (0.32 mL,
%g rran]ﬂcgl Iegufvn &\EJS) a&dggaafgﬁqgg %]933 ngxt(J;@s/ﬂrYécﬁﬂog P4 hours

sHred esi s
ﬁ4°°'(‘lﬁma)a¢wrebd¢€-améﬂdj ml@zva(saq@drandathﬁ Nebat"e&dfé%fslf?mwed
{d Jeld Lok GBESBOUUEChAENEs Afther pafitidd BPIHPLC (column:

O,

\Zva(ezs Atlpntis 18 r\p0ymm yeing Gy1% ApTmic BRI HAR/NECH! 24#BEMeOH
Ndras sl greampotinstictd 0AS (29%). df Theresiled prodecth ano|
(3 nL) at roomtenperature was 35 added 37% aqueous
formal dehyde (Al drich) (0.1 nL). The resulting m xture
Tines g @Gerilpra0edures SatineeanpuspeTorsrothe sthesigofipe

then cooled to 0 C, and
g%ﬁ%%@@%%@ggé.ﬁ%gr.ﬁggg%h drich) (0.043 g, 0.69
mmol , 4 equival ents) was added portion- w se over 5
m nutes. After stirring for 1 hour at room
tenperature, the solvent was
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removed in vacuo and the solid residue was purified by
preparative HPLC (colum: 5 XTerra MS C18, b5u,
wQa 20075y usi ng 5% to 95% et hanol / wat er gr adPEmUS2006/048790

(0.1% f

water) to afford 0.017 g (31% yield)

pr oduct .

(2S, 4R) - 4- benzam do- 1- ( 2-f or mam doacet yl)

ormc acid in methanol

9. Synthesis of Conpound

85:

10

and 0.1%formc acid in
of the desired

pyrrolidine-2-carboxylic acid Acetic anhydride (Acros)

(0.32 m., 3.4 mmol, 10 equival ents) was added dropw se
to a solution of (2S4R) Table 1
1- (2- Ami no-acetyl)-4- henzoyl am ng- pyrrol i di-re-2-carbox—
gdmpounddi d (Conpourwanﬂa 0.1 g, O. 3MMnp| . MH+ HPLC | Yield
equivaldnt) in formc acid (J.T. Hale4nf [ galfylptefls| pyrity | %
C. After| tbsrpdd-Admmpb-aseais)-aqapl etiezsetre| resdsninon] 89 | 18
m Xt ur e |waiso-Bérizoyledinbppywatidne-20 rloom t efper at ur el and
stirred |aerkeadlictdcishal 24 hours. The rea¢tion mxture
wasz noni behRh-YAdlne-a8ENLEE. An saddi {i moal14anpust 28
of acet i |cmaRiydhidl@antifo)dyrraldine-3. ¥4 mol | 10
equi val entesoxplizsactided and t he refction|m xture
STTpred [essrf1 RHmho-Rbty)QQE t enpesaidll e.32h018- wat @6 37
(1 ) wasenddeskrabgarhine)-melordind-es wer e |removed RO in
vacuo to &cmbdmmmamdly crude prodpuct th&t was further
purgiied g Arﬁuﬂb%lgérboxy\ﬂters A3 a1l 1 S3gB%ax 1567 18
mm usi ngb y uéhmwanaﬁd Byrioidif20] MeOH 20- 40% MeOH
over 15 nzhumemgcaduent to afford|0.031|g (29% o¢f the
desfred é%ﬂ AH\% halsProcedyf g5 |oudiq faed | alevel 35
wer e usef zgmg gham",Jw, 25 exenpl ary
conpound>2Jcar$>bmcbadTabl e 1. WD 2007//078990
PCTISZODE0E npoquoaam NEHs M [ FRSeC | 37
Yield 1 it @ji’AM %3}'«‘5 wed {757
1-(2- Am 193,95,@“&133.(,4 (4 336 17 386.11 89 18
At-to=ben T me-2 xyéé;@0|dé§ 40
(2SR 1 ﬁ%”%&h@%‘# i/; ro,zgm 4y AESILRRET STt
met hyl - b=g;gg3@gha@ B 7T o di ne- 2- cartoxylic agid 4
/')c‘/l n\ 4
Y No=acet (432 Z1 SNIEIA 1
net F\‘bxy b %f}z ﬁfgﬂ yréﬁY)O‘LI di ne- ngf'ggr boXy '|22 acid °
carboxyhc acid
24 3-(2-Amino-acetylamino)-5-(4- 327.22 327.12 99 |. 25
methyl-benzoylamino)-benzoic acid
26 3-(2-Amino-acetylamino)-5- 313.13 313.11 99 10
benzoylamino-benzoic acid
28 (2S4R) {[4-(4-Nitro-benzoylamino)- | 336.19 336.11 97 39
pyrrolidine-2-carbonyl}-amino}-
acetic acid
29 (254R) {[4-(4-Methoxy- 321.29 321.13 97 30
benzoylamino)-pyrrolidine-2- :
carbonyl]-amino}-acetic acid
30 (2S4R)2-{[4-(4-Methyl- 305.28 305.14 98 28
benzoylamino)-pyrrolidine-2-
carbonyl]-amino}-acetic acid
35 (2848) {[4-(benzoylamino)- 291.29 291.12 g5 24
pyrrolidine-2-carbonyi]-amino}- :
acetic acid
36 (2S48) {[4-(4-Methoxy- 321.35 321.13 97 | 33
benzoylamino)-pyrrolidine-2-
carbonyl]-amino}-acetic acid

88




6 (2$4R) 1- (2- Ami no-4-carboxy- 363.16 363.14 97 18

butyryl)-4-benzoyl am no-pyrrolidi ne- 2-carboxylic acid
wQ20002398) 1-(2-Am no-acetyl)-4-(4- 321. 05 321pAdBUSHB6/048790

35 met hoxy-benzoyl am i no)-pyrrolidine 2-carboxylic

acid 12 (2$4S) 1-(2- Am no-acetyl)-4-(4- 305.27 305. 14

99 37 nethyl -benzoyl amino)-pyrrolidine-2 carboxylic

acid 13 (2S4S) 1-(2-Am no-acetyl)-4-(4- 336.18 336. 11

99 40 nitro-benzoyl am no)-pyrrolidine-2- carboxylic -

aci d 14 (2848) 1-(2- Am no-acetyl)-4- 291.29 291.12 99

(be e- 7 XYy acld 24
3- ?72 Al E%i‘,‘o%g%i jﬁ%ﬁ;%‘i%%’égw o7 8093, e 2‘% ¥
net hyl - ieXciam no) - benzoic aci g 26

betroy| & \é&% Hﬁ@ ﬁ:};é.hz;gl&glﬁ 23011 B0 | o5 | a1 .

{[4-(§; 6.19 33611 97 39

S AWEA } ul e~ :.’Cll UII qIII_IIUj d .lll&ZC(” 941A_P4 (‘bzw T 20
(7129 (4-1 34 %ir‘ 013 97(36"

oy “gfﬁ%w%vcety i AR NN
gcmj 3|o gmmgﬁm(awab%t hyl - 30?.’71@8? 5371121%8 2g%3 56
enzoy e-2 carbonyl] - [
RS Maceftlﬁaﬁgm,l RS Mt Vi S Vs A

py Rt ol i di{ZrammochidHa N ani no} adel®f@8aci d8&#2 (154% 45

{[4-(4- h%}l .13 9733
benzoyl ‘r’%‘?%tmﬁ 6.2

42 {2-Am|no-3 -[4-(4-methyl 355.25 355.15 77 40
benzoylamino)-phenyl}-
acetylamino}-acetic acid

43 [(1-Benzoyl-imidazolidine-2- 277.17 277.11 90 22
carbony!)-amino}-acetic acid

44 {[1-(4-nitro-benzoyl)-imidazolidine-2- | 322.15 322.09 95 24
carbonyl}-amino}-acetic acid

48 (3-Amino-5-benzoylamino- 313.33 313.11 o8 - 22
benzoylamino)-acetic acid

49 (3-Amino-5-(4-methoxy- 343.29 343.12 89 45
benzoylamino)-benzoylamino)-
acetic acid

50 (3-Amino-5-(4-methyl- 327.21 327.12 96 40
benzoylamino)-benzoylamino)-
acetic acid

51 (3,5-di-Amino-benzoylamino)-acetic | 209.11 209.08 98 | 51
acid

52 (2S4R)4-Benzoylamino-1-(2- 202.15 292.29 93 25

hydroxy-acetyl)-pyrrolidine-2-
carboxylic acid

54 3-Benzoylamino-5-(2-hydroxy- 314.10 314.09 96 12
acetylamino)-benzoic acid

56 1-Benzoyl-3-(2-hydroxy-acetyl)- 278.12 278.09 95 .17
imidazolidine-2-carboxylic acid
amide

64 (28,4R) 1-(2-aminoacetyl)-4-
benzamidopyrrolidine-2- 291 291.1 98 77
carboxamide

65 (2S,4R) 1-(2-aminoacetyl)-4-
benzamido-N-methylpyrrolidine-2- 305 305.1 >99 82
carboxamide

66 (2S,4R) 1-(2-aminoacetyl)-4-
benzamido-N-ethylpyrrolidine-2- 317.1 318.1 >99 76
carboxamide
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20 phenyl)-acetyl am no]-acetic acid 40
{2 Ani no- 3- [4 (4 rrethoxy 371.28 371.15 93 56

L\

NS

(2T fi?ﬂ*ﬁlf?@;p%ﬁ?z% bear 43 30z | o0 | o

benzoyl agy acetylam ng}-acet|lic acid 42
[

12 A= 40

bef& oyl 4 % i '}‘ Ig"&&y@t | - acet d 43
et ,O%ﬁf?ﬁ*‘*g,lj@ ﬂe‘z o AR A 4o | o
car bonyl aﬂi&ké‘lﬁf eacetl c aC| d 44

("\

1 |_ 4= \l—r t L erl raine- 2- 1322, 15 342. 09
95%94 ? 3( o Y1 c adi A8 391.2 >g9 |. 80
(3-Am nc 3 aﬂm)@ﬁﬁd 3.33 313.11 98 22

Aleglaaa

h ON-Z

uCHLu_yI II U = L.’ d.b A9 \J A o- '(4' met hoxy-

343029 : ;_3 ) & _( PORENY5Y| ani nd) sbenzpylaetizno)| 99 | 81
goa feRariubd- et Hyl - 327, 21 327.|12 96

40 hon-r

am ||u UCIIL H-armno) ceti Tt acTd 51

benzam%o- -cyﬂlopenty)gjrroﬁ&ﬁé C 3439. 111 3% 08 98951 81

2-carboxamide

—~
w
~
(¢~
=
-F

72 (2S,4R) 1-(2-aminoacetyl)-4-
benzamido-N-isobutylpyrrolidine-2- 347 347.2 99 79
carboxamide .

73 (2S,4R) 1-(2-aminoacetyl)-4-
benzamido-N-cyclobutylpyrrolidine- 345 345.2 >99 78
2-carboxamide

74 (2S,4R) 1-(2-aminoacetyl)-4-
benzamido-N-tert-butylpyrrolidine-2- | 348.9 3472 >99 . 83
carboxamide

75 (2S,4R) 1-(2-aminoacetyl)-4- .
benzamido-N-(tetrahydro-2H-pyran- | 374.9 375.2 >89 75
4-yl)pyrrolidine-2-carboxamide

76 (28,4R) 1-(2-aminoacetyl)-4-
benzamido-N-((R)-3-methylbutan-2- | 361 361.2 99 80
yl)pyrrolidine-2-carboxamide

77 (2S,4R) 1-(2-aminoacetyl)-4- _
benzamido-N-((R)-3,3- 374.9 375.2 99 83
dimethylbutan-2-yl)pyrrolidine-2-
carboxamide

78 (2S,4R) 1-(2-aminoacetyl)-4- ‘
benzamido-N-phenylipyrrolidine-2- 367.2 366.9 99 82
carboxamide

79 (2S,4R) 1-(2-aminoacetyl)-4- '
benzamido-N-((R)-tetrahydrofuran- 360.3 360.2 >99 ' 13
3-yl)pyrrolidine-2-carboxamide

80 (2S,4R) 1-(2-acetamidoacetyl)-4-
benzamidopyrrolidine-2-carboxylic 334.1 334.1 >99 35
acid

81 (2S,4R) 4-benzamido-1-(2-
(methylamino)acetyl)-pyrrolidine-2- 306.2 306.1 >99 38
carboxylic acid
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1- Benzoyl - 3- (2- hydroxy-acetyl )- 278.12 278.09 95 . 17
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1-(2-am noacetyl)-4- 291 291.1 98 77
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1- £2 am noacetyl) ff 305 305. 1 >99 82 benzarni do-N-m
eyl |.J 19 Ie-2Z Ldl 19 (Z‘) 4R)
dg-

ild%% |\fm1 ic@;@ o) f : ﬁe_ >898 7¢ bemza n>99 | 18
- e )
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: 3 on'gaggld érc% *T'di nef 2392383, 23853. 2|>980 | 30
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|_henzani-¢ib 33315 99 \,yb: ppropytpyTT Ot TTeS

B “
caPboxari gm 1-(3- m daob- (12- @ N
A - (3bent - [>980 8D 31
but oxyc r( Qﬁg\yﬁ ']j’ &) %99 391. 2 |pyrrolid
0 /')S,-ArR) —{2—afmnoacetyl)=4-—>99
8185 ben éfnaS?dB)Nb lmd&nl- - 361. 1|36 2 | 3201 >99 | 29
yl)pyrr Ifer &?%&z‘é\’mea?é 71 (2S, 4R ‘
- (2= anil {850 ‘°IaF 359 359.2 9981
G. Biological assay data
1. Effect of the compounds on calcium induced arrhythmias

The anti-arrhythmic effect of compounds according to the present teachings was
tested in a2 model of calcium-induced arrhythmias according to the model of Lynch
et al., J. Cardiovasc. Pharmacol. (1981), 3: 49-60. Male CD-1 mice were
anaesthetized with Ketamine (75 mg/kg) and medetomidine (1 mg/kg) IP. Ani.v.
cannula was inserted into the tail vein. A lead Il ECG signal was recorded
continuously by positioning stainless steel ECG electrodes on the right forehmb and
left forelimb. The ground electrode was placed on the right hind limb. The sxgnal
was amplified and filtered using Gould physiograph components and po-ne-mah
data acquisition software. After a 90 sec equilibration period test compound was
injected into the tail vein (over 30 seconds). Mice pre-treated with vehicle (0.9%
saline) were tested as control animals. The injection volume was 100pl/ 30g mice
in all experiments. Infusion of CaCl; (30 mg/mL, 0.1 mL/min/30g mice, 100
mg/kg/min) was started 3 min after IV administration of drug or vehicle. The time
lag to onset of cardiac conduction block was determined as the time from the start
of CaCl,infusion until the first arrhythmic event occured. The first conduction block
was defined as the first RR-interval, larger/or equal to, 3 times one RR-interval from
the pre-treatment period. The first arrhythmic event occurring was either a second
degree AV-block (intermittent failure of the AV conduction characterized by a P-
wave without the concomitant QRS complex) or a second degree SA block
(prolonged RR-interval and a QRS-complex without a preceding P-wave).
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(2S,4R) 1-(2-am noacetyl)-4- 345 345.2 >99 78
benzam do- N-cycl obut yl pyrrolidi ne- 2-carboxam de 74
(2S5,4R) 1 -(2-am noacetyl)-4- 346.9 347.2 >99 83
benzam do-N-tert-butyl pyrrolidi ne-2- carboxani de 75
(2S,4R) 1-(2-am noacetyl)-4- 75
benzam do- N- (t et rahydro- 2H pyran- 374.9 375.2 >99
hﬂéﬁr@ﬁb@’d’t&! wfth %h%l‘ég (VAT %d\iére? festébord B)! days as a measure

am noacety 61 361.

fap epntsehlens N le@pgatgd ﬁét"l’ﬁ}l B‘uﬁcélﬁn golume was 100 pL in all
eNﬂéerPb/érft@ THE 'ﬁﬁreZIag% BAXE IS dﬁhﬁﬁnﬁa’éﬁwéﬂetermmed as the time from
- ( 2- am_ngace
thgcetarh oF B R IR 1 ey TSy PPOT canHUc iR P bl s
mE&n(lt?&\t‘iB)uré of theaBi oo avatopkctibn @@TaedaRl ity dgapd P-wave
g §R b'\g&g%%gac e?v%b% dh iﬂ&étége %8@ g |§éﬂ>t @Rg %omplex (AV

btwh)z aTh@ItnmN-lés( ) onsat PéﬁYdl'Qﬂktﬁ giyen below in Tab|e 2
3-yl)pyrrolidine-2-carboxam de 80 (2S, 4R) |

-(2-acetam doacetyl) - 4- 33@1.%'8334. 1 >99 35 benzam
i dopyrrolidine-2-carboxyli ' 81 (2S, 4R)

4- benzanTdo-1- (éonﬂ{&m% 306. 1| >Pigheto AV block (sec)
(nethyl amno)acetyl)-pyrrolidlne-2- carboxylic
Saline (control) 62 - 78

2 134.7

6 117.9

26 122.8

52 135.6

54 121.7

56 128.1

64 111.7

65 115.2

66 122.7

67 134.4

68 143.8 |

80 111.5

81 123.2

82 113.8

83 110.9

84 108.8

It follows from the data presented in Table 2 that pre-treatment of a mouse with a
range of compour:\ds of the present teachings resulted in a consistent increase in
the time to an AV block in the mouse after infusion of CaCl,. Compounds of the
present teachings thus exhibit anti-arrhythmic properties.
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I nj ectl on vol une was 100pl / 30g mce in all

rEripelat BRfiliatioh elettiods (Déflotabaied Sainfagsrsteel Odiameter 75 pM) was
J%t/eﬁu’e \?\Q%n@ cﬁ?he ﬁ%e @{nlﬁgétmrﬂ)lae‘i\@érfmd &t BzMisihg -

r?ganQLBamlga?s Stfé ?ed#hé%shgédn %0091 of\é]'ﬁmi.@seo Zm Jéll{}@red by a
titisten (gos8aase 1YheE BN BFAUER@Ndpalpion Upt (piyessal Isolated
Stirfwatoo Unitypd 263 e-Hdga Sacher Geynami)c event occured. The
first conduction block 20 was defined as the first

'&{; I%‘éaz%t\\éarlfﬂc%'équ&?c{({?grof ?g}é‘%hdﬁ% n%l@ontld f‘fef%é?&?lnhstrugmentst tip-
impedgngems-&-40 &) U@@J‘P'??%OW\ﬁé'”%IQFW@r El l%ﬂ?c%’ﬂﬁ ©f the preparation

for recording of atrial CV. The distances from the stimulating electrode to the first
and second microelectrode is 1.5-2.0 mm and 3.0-4.0 mm, respectively. Each
microelectrode was connected to a head-stage preamplifier (10x amplification of the
signals). The preamplifiers were connected to a bio potential amplifier module that
was connected to the data acquisition system through a Hugo Sachs PLUGSYS.
Signals were filtered at 1 kHz and sampled at 10 kHz.

Following a 30 minute equilibration period, pacing at 1 Hz was initiated. During the
first 20 minute recording period (baseline period), the chamber was perfused with
37°C oxygenated Tyrodes buffer, pH 7.3. Then the test sample (Compound 2) or
control was added to the perfusion buffer for another 20 minute period (pre-
treatment period). Following the 20 minutes of pretreatment, perfusion was
changed to a 37°C glucose-free, non-oxygenated Tyrodes buffer, pH 7.3 (with or
without compounds of interest) for 40 minutes (metabolic stress period). The .
results of these experiments are shown graphically in Figure 1.
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It tfchl%v&thq d @515 pr&Se e Fﬁiéur(api\&habbl%ctkéatm'éhﬁot Arigolatg rat
to onset of AV block js

el AR SPTIROMTE! SIhe PERSENT Behings STREN . SirvP ey
mRabolié @trésd Bduded Gartilbé. @nddgich2owing 5 Zat@sc fiseBdes guchzas

aippy el el abugs vEBtaRr faerfGardg et by aon are a
cHAXacrizdd by the presence of abnormal cardiac conduction slowing. Thus,
through the effect on cardiac conduction, compounds of the present teachings are
expected to exert anti-arrhythmic effects. '

3. Plasma Stability Assay

To predict its plasma stability, compounds of the present teachings were incubated
in male rat plasma (1:1 plasma: pH 7.4 buffer) at 1 yM concentration at 37°C. After
3 hours, the reaction was quenched with cold acetonitrile. The solution was
centrifuged and the supernatant was analyzed with LC-MS using the following
HPLC conditions: Thermo Hypersil-Keystone Aquasil C18 column (50mm x 2.tmm,
5uM) at ambient temperature; Solvent A: 0.1% formic acid in water; Solvent B:
0.1% formic acid in acetonitrile; solvent gradient: 100% A to 50% A over 2.5 min, to
10% A over 1.5 min, and returning to 100% A and re-equilibrating for 1.5 min;
flowrate: 0.8 mL/min. The percent of the compound remaining was calculated by
dividing the 3-hour incubation sample LC-MS signal area counts by the time =0

area counts. The results of these experiments are summarized in Table 3 below.
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at 1 uM concentration and 0.5 mg/mL protein concentration at 37°C. After 15 min,
the reaction was quenched with cold acetonitrile. The solution was centrifuged and
the supernatant was analyzed with LC-MS using the HPLC conditions described in
section 3 above. The percent remaining was calculated by dividing the 15-minute
incubation sample LC-MS area counts by the time = 0 area counts, and the half-life
of the compound was derived using first-order reaction kinetics. Based on this
assay, Compounds 2, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 80, 81, 82, 83 and 84

had half-lives greater than 30 minutes in male rat liver microsomes.
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SRRLd FRAL Hrédchcs WRBRELAGS0M MT.aPbRowing Shduatio? theklls were
subjected to epifluorescence microscopy to determine the uptake of calcein. .
Incubation of C6 cells in SI medium increased dye-uptake to 5-fold above control
values. The uptake was dose-debendently inhibited by Compound 2, and minimum
uptake was obtained at 100 yM Compound 2 (32% relative reduction of the Sl
inducible response; p<0.05 vs. vehicle). Control cells exhibited cell swelling during
the 40 min stress period, whereas cells treated with Compound 2 did not.

Variations, madifications, and other implementations of what is described herein will

occur to those of ordinary skill in the art without departing from the spirit and the
essential characteristics of the present teachings. Accordingly, the scope of the
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Remaining 2 93 64 27 65 87 66 100 67 100 68 96
wWoG0092789%® 93 71 90 72 88 73 95 80 100 81rdD0S2082048790

34 83 100 84 100 85 107 4. Metabolic Stability

Assay To predict the stability of the conpound under

first pass (Phase |) netabolism 5 conpounds of the

present teachings were incubated with male rat |iver

mcrosones at 1 .iMconcentration and 0.5 ng/nL

protein concentration at 37C. After 15 mn, the

eﬁ%ﬁ{ fe%@h@gé lsq:BeJéC éﬁ)hb? Hed r@@@&lﬁ@ 'llfu%trbﬁ/e a—é&nptlon but

S centri the super nat

umdytzsewe\ipqu'n@smﬂa@wba'm@nm@aé Gﬂ'a'iet“?"ﬂ'ﬂ'% the meaning and
rAIRCHH iRl aldhey DR Bid Q8IS Aeavenddd® iReemerdcetaherein. ng

was calculated by dividing the 15-m nute 10 i ncubation
sanple LC-Ms area counts by the tine = 0 area counts,

and the half-life of the conmpound was derived using
first-order reaction kinetics. Based on this assay,
Conpounds 2, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,

80, 81, 82, 83 and 84 had half-lives greater than 30
mnutes in male rat liver mcrosones. 95 WO

2007/ 078990 PCT/ US2006/ 048790
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5. Canine Infarct Size and Reperfusion Arrhythm a
Model Conpound 2 was tested in dogs subjected to a

W@ eomiorsogor onary artery occlusion and 4 hr PCT/US2006/048790

reperfusion, as described by Hennan et al. (J. Exp.
Phar macol . Ther.,'317, 236-43 (2006)). Conpound 2 was
adm nistered IV 10-mn before reperfusion as a 5 bol us
+ 1V infusion at doses of: 0.25 |lag/kg bolus + 0.19
| ag/ kg/ hr infusion (n=6); 2.5 lag/kg bolus + 1.9
| ag/ kg/ hr infusion (n=7); 25 pg/kg bolus + 19
chd g/ hr infusion (n=6); 75 |ag/kg bolus + 57
*Fa%#%g/hr i nf usi on &n =5); vehlcle control (n=7).
1Pr emd} eqrapouEiaving ihey 956”5'1‘5‘1 exes (PVC s) were

quantified during reperfusion. HFouf© or nore
consecutive PVC s was defi ned 45 vahtri cul ar

tachycardia (VT). ylotalcHe+de —3% VT was
reduced significantly wth thel|tw highest doses of
Compound 2 (1.70.8; 2.21.4 evegats; p<0.05) conpared
to controls (23.06.1). Total PVC s were reduced
significantly from 11.11. 6% i'n control animals to

o? aQthardiaeaudicalBac@pakié sait, ester, hydratei ayipeedrug dRersobf

und 2. Infarct size, expressed as percent of
JEER

ventricle, was redyced gignifigantly from19.03.5
in cohissrlectedrom@XsORINYB AMINBYIZ § p<0. 05) at t he

two hi ghest of@ses of Conpound 2. These results

denonstrate that con‘gounds of the present teachings
are pbteeralysng PHPERTi ¢ conpounds with
car di xuas eéleeted\tmrﬁt)‘@cmzRG ankdra lysine oni@sttic; Swel | i ng

and Dye %g o r & é:) %RHI)P&?D HRRAPLS a°5lkyl an optionally

dermnst'rsa I on can e lden ed in an
sustiutecoCs. mmu arobpmmaﬂn misbstitytgd Cado i@kl m@m gingragid side

%%ﬁTuptake In this experinent, the effect of
npound 2 on cal cei n dye-upt ake induc

i nhi bRf P R’ pack indegpedenty @FF'&H‘&“J@WE‘ 80 5FES ‘b%&s%’ibﬁ‘é*”ted

SOML ShsgRndil Shsand dur e%ﬂégw.@\taﬁgﬁuéﬁn&ggg iemoered
&l dhevéroglkyinan batioraily tshibstiatedss-2@ membaied betesepyb C(O
@g;)é%ﬁb?é 8§ %ng%scef”@gdpgrm ne the upt ake of

ncu atl

i ncr eaberoativady. FptaReRt @93”196%“5'6%0@068%3%? © whichdhey are
E@&ndiﬂ%ﬁ‘éez VBERBS=E eReNEE I Mptidﬂéllb coedining Ganpraund

, d bt t l
e P et SR s G R OTRRNRE
n&sQQpsess; p<0. 05 vs. vehicle). Cont rol cells exhibited
\c/:\ﬁlelr ezigelplgil{’ge durih (?ntdgﬁwd'%os@&tént ﬁ'@tﬁa-l pﬁ{éﬂﬂmally substituted

ed
’(Za.ﬁd adtyit carsoptionally swkatiad Caarfa’clS’taH%/i ﬁ“r&ﬂ'“@ﬁé'm sithstiyged Ca.0
gﬂﬂagn bﬁtléjr?a‘?@ %h@&ﬁut‘é@r@ 1EIaM% yl, arD@;ﬁlUnatlstmﬂsmmﬂeots 20 aryl, an
|

opfionly VAR E S5 2 S 21 ORtig L. PP 825 ABpdfeo
Ry A6I8tbrdafi@s; RinngRionAgcautdtinged/5-20heersbered reftercheyl, C(O)R?,
C(O)OR®, and C(O)NR®R®;

alternatively, R® and R’ together with the nitrogen atom to which they are
bound form a 3-20 membered heterocycle optionally containing 1-4 ring
heteroatoms independently selected from O, N or S and optionally substituted with
1-5 Q groups;
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96 WO 2007/078990 PCT/ US2006/ 048790 present teachings

is to be defined not by the preceding illustrative
wa@le®cnrgype on but instead by the foll owi ng cl aP@EUSENE048790

al | changes that come w thin the neaning and range of

equi val ency of the clains are intended to be enbraced

therein. 97 WD 2007/078990 PCT/ US2006/ 048790 d ai ns:

1. A conpound having the Formula I: HO1 Il Y (CH2)k

CX |1 R1 5 or a pharnaceutically acceptable salt,

ester, hydrate or prodrug thereof; wherein: Yis

sel ;&t” &Hd fdg%ﬁ)%de%ﬁdem& se%@f@adwm anlbpltlﬁnélly sll,bsﬁmted
ysi ne m net 9(% i s,.select
C amakyhRErERNoRAlY SHPEy St ek Cntn oy R RS BRI ero
alkbnﬁr%rgﬂﬁtid?ﬁﬂi' bM‘thiltuhéﬂ i, 4 ikl 9, -ahcopiokiglly, stestituted Cezo aryl, an
itu
oo Bk B AT okl bt
cydwmeroakyaadd B8 optichallyrmibptiuthsh$-20 membered heteiofvbm
opt i g’h%&)%’y Su%&%@@g?%h&%%&@%nt@% %ée&kéb ﬁbgénoo&lbnall
shstituted Ghadalion, 2ooptignallk phbstijpted &mmﬁ%ﬂ‘%} A8 *tcrf\aHY ed
s&&'tlaﬁﬁ@rdélm alR{hyPRir i&'nbbl’y Wlidté&b@% GYcRAIKYE mhasptidnally

cl ohet er oal

Mﬁg@s{qﬁagb 68r%ﬂt'°“%8’ L%é?tl %l(égj bst III()E’{E edw"y substituted
3&0@)18%@@1@&0%@)&%9!7% aptienaligtsubsityted F@z@ nenitgered

Loget et Wi Ll £ g, RigT ggen ,qbore)ﬁﬂ?#f‘* SfrY, h§¢b) Es(GR®,

fbered hef £eroc a/
S¢©nmi rS(@gzMRBRQrNR&(Qié?eﬁd@i%w&(p Bp&{@éHBF C(O)R®,

N%?hj%ﬁ“’%(fdéﬁm l@RscNd?bRS RREC@YNROR? dnd WSt i t Ut ed
provided:

a) when Y is OX or NXR? and X is H, X' is a lysine mimetic;

b) when Y is OR? or NR?R?, X’ is a lysine mimetic; and

c) the compound is not 1-(2-aminopropanoyl)-4-benzamidopyrrolidine-
2-carboxylic acid or 1-(Z-aminopropanoyl)-4-benzamidopiperidine-2—carboxylic acid.

2. The compound according to claim 1, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein Y is OX or NXR2.

3. The compound according to claim 1 or 2, or a pharmaceutically acceptable
salt, ester, hydrate or prodrug thereof, wherein X' is OR® or NR?R?,

4. The compound according to any one of claims 1 to 3, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof, wherein X' is OH or NH.
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R6 and R7 each independently is selected fromH, an

optionally substituted Cl _,0 alkyl, an optionally
waewsoirgoes ed C3. 20 cycl oal kyl, an optionally PCT/US2006/048790

substituted C2.10 25 al kenyl, an optionally

substituted C2_1o al kynyl, an optionally substituted

C6.20 aryl, an optionally substituted C7_20 aral kyl,

an optionally substituted 3-20 nenbered

cycl ohet eroal kyl, an optionally substituted 5-20

menbered heteroaryl, C(OR8, C(OOR8, and C(O) NRBR9;

aI t 7 [ i

?E?%‘b %Iu d teﬁ@om B %rﬁfgﬁé %?'E:Ia‘ﬂ‘néh ttohti3 6} 3 brﬁrgr%caautlcal y

at om ound forma 3-
am@atﬂw@ltee@tﬁ.u M@ch@ﬁﬁwgnm?{)eof wh?{% Kis'a haine mimetic,
whelcht fl 19&5Re iInnARIE iFedNbitdd &ahect ed from0, Nor S and

optional [y substituted with -5 Q groups; 98 WO

2007/ 078990 PCT/ US2006/ 048790 R8 ang ,each

i ndependently is selected fromH, an Op¢ignally

substituted C1.10 al kyl, an optionally pubstituted

C3_20 cycl oal kyl, an optionally substiitfed C2.10

al kenyl, an optionally substituted Cg al kynyl, an

opti onal | yzsubstituted C6-20 aryl, af onal |y

subst it ut ed\C7. 20 4ral kyl / an ZOle oA Subs( tut ed
3-20 nenbere ycl olfigt e I kyl, "and an optioral ly
substi t ut egs5- 20 gred~heteroatyl; Q at each

occurrence, independently is’select ed from an
optionally substituted Cl-1o0 afkyl, an optionally
substituted C2_10 al kenyl an otl onal ly supstituted
C2.10 al kynyl, ;
cycl oal kyl, an opg y s bstltut ed C6_20 aryl, an
optional | yz.substi aJ al kyl, an optli onal l'y
substi tuted NHember ed cycl ohetze 0g|KyI S gn
optional ly sulfstituted 5-20 nenbered hetgroaryl, F,
a, Br, I, CNRECF3, OCF3, NO2, ORB,, SRB,

S(O R8, S(O) 2R8, S(O 20H, S(O 2NR8R9, NR;BS(O)ZRQ
C(OR8, C(OOR8, C(ONRBR9, OC(OR8, NR
NRBC(O) R9, NR8C( O OR9, NRBC(O) NRBRN. an
provided: 15 a) whén Y is OX or NX
a lysine mmetfcT i
| ysine mnetic; and he co

1-(2-aninopropanoy| anza ';opyrr €1
2-carboxylic acid 0
1- (2- am nopr opanoyl )\4 e-nzaﬂfrgplperlglne 2- car boxyl i

c acid. 20 2. The conpound accordlng toclaimi1, or a
phar maceufical | y

accept abj® sal t% \ est er~_hydra or
prodrug thehgo @-- is OXZ—bD@N e
adn 1 or 2, or\a
: e ,and R° \

conpound ac;éor di
phar maceutf’cal | y ept ab

wherein:

Z' is selected from H, (CH2)m-Cs-20 aryl, (CHz2)n-5-20 membered heteroaryl,
C(OXCHz)m-Cs.20 aryl, C(O)(CHz2)m-5-20 membered heteroaryl, (CH.)mC(O)-Ce.20
aryl, (CH2)mC(0O)-5-20 membered heteroaryl, S(0)2(CH2)-Cs.20 aryl, and
S(0)x(CHa)m-5-20 membered heteroaryl, wherein each of the Ce.20 aryl and 5-20
membered heteroaryl is optionally substituted with 1-5 Q groups;

R® is H or an optionally substituted C+.10 alkyl,

mis 0, 1, or 2.
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salt, ester, hydrate or prodrug thereof, wherein X is
OR3 or NRZR3. 25 4. The conpound according to any one
wotooclzds 1 to 3, or a pharmaceutically accepCHDE®06/048790

salt, ester, hydrate or prodrug thereof, wherein X is
OH or NH2. 99 WO 2007/078990 PCT/ US2006/ 048790 5. The
conpound according to any one of clains 1 to 4, or a

pharmaceutically acceptable salt, ester, hydrate or

prodrug thereof, wherein X is a |lysine mnetic, -
vvhereln the lysine mnmetic is selected from O F~ 11

62 Ol'me %pobﬁd Béc&‘bﬁn@ t&clatn 5, oP3 PhatnhbdeuficallyNadiebtable salt,

S NHS I' Z2\ OZ\ O NN
egter, hY‘PIaFe arnEF°ﬂ"‘9 'U\'ﬁé?‘& \%erzm is selected fromH,

( wzws@(@(cm%ﬁcsgm) optonaly susdietediwitbtied Cagrplips; ard
§rb| rrCG 20 aryl, C(O (CH2)nb-20 nenbered

hete %1, (CH2) nC(O) - 06-20 aryl, (CH2)mO(O) -5-20

menber ed heteroaryl, S(O2(CH2) m C6. 20 aryl, and

7. The compound according to claim S or 6, or a pharmaceutically acceptable
salt, ester, hydrate or prodrug thereof, wherein Z' is benzoyl.

8. The compound according to any one of claims 1 to 7, or a pharmaceutically

acceptable salt, ester, hydrate or prodrug thereof, wherein R' is H.

9. The compound according to any one of claims 1 to 7, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof, wherein R' is an amino acid side
chain, wherein the amino acid is selected from valine, norvaline, leucine,
norleucine, isoleucine, methionine, alanine, phenylalanine, tyrosine, tryptophan,
serine, threonine, cysteine, lysine, argenine, histidine, aspartic acid, glutamic acid,
asparagine, glutamine, ornithine, 2,4-diaminobutyric acid, and 2,6-diaminopimelic
acid.

10. The compound according to any one of claims 1 to 9, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof, wherein k is 0.

11. The compound according to any one of claims 1to 9, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof, wherein K is 1.

12. The compound according to claim 1, or a pharmaceutically acceptable salt,

ester, hydrate or prodrug thereof, wherein X' is a lysine mimetic.

101



10

15

S(O 2(CH2) nb- 20 nenbered heteroaryl, wherein each of
the C6_20 aryl and 5-20 nenbered heteroaryl is

wWo@pio7oreabl y substituted with 1-5 Q groups; R5 PGI/HS06/048790

an optionally substituted C1_10 alkyl; 15 mis 0, 1,
or 2. 100 WD 2007/078990 PCT/ US2006/ 048790 6. The
conpound according to claim5, or a pharnaceutically
acceptable salt, ester, hydrate or prodrug thereof,
wherein: Z° is C(O(CH2)m C6.20 aryl optionally
substituted with 1-5 Q groups; and mis 0. 5 7. The

1%°”pofﬂédcd?ﬁ&9fr@' J&of*d?ng? {@élm1@ror@r pHHrmaceutlcally acceptable salt,
phar maceutically acce

,. ester %?Fé or
%F%dhxj’gatﬁr%rpé‘qug\ﬁﬁ‘@%f H"We"ﬂ @%'@!ﬁ'%)m'megc' Scted from:
conmpound according to any one of claims | to 7, or a
phar maceutically 10 acceptable salt, pster, hydr ate
or prodrug thereof, wherein R is H_9xJhe conpound
according t&.any one_of clainms 1 to a .

phar maceuti cay| cceptabl e hydrate or
prodrug ther Qof er e' n I S8 gl de
chain, wherefn the acid i s sel ect ed f val i ne,
nor vaI i ne, | eucine, rleuci nﬁ,s i sol euci n

met hi oni ne, al ani ne, phenylalan%pe tyrosine,
tryptophan, seripe =0Ne;” cystei ne, | ysi ne,
argeni ne, histidi particl acid, glutamc acid,
aspar agi nez. gl ut aig | TN 2,4- d%gﬂigobutyric
acid, and 2,6 6pi el ic |dz_20N

conpound accorhlng to any one of clains\1t or a
phar maceut i cal®’y acceptable salt, este drate or
prodrug thereof, whergisn k is 0. 11. The conpound
according to any one 46f clains 1 tOH9, or a

phar maceuti cal | yZ—ackept abl e sal t.; hydr ate or
prodrug thereof, wher&in k is 1. 2 e compound
according to cIa|n11, or a\pharnmace tlcally accept abl e
salt, ester, hydrat
is alysine mnetic. 2007/ 0789

PCT/ US2006/ 048790 13. Thg}gonpound acdordlng to claim:
12, or a pharnmaceutically dbceptable s#t, . ester,
hydrate or pgodrug t her eof mher in the IyS|ne n1net|c

is selected f om :
R5

wherein:

Z' is selected from H, (CH2)m-Ce.20 ary!, (CH2)m-5-20 membered heteroaryl,
C(O)CHy)m-Coe.20 aryl, C(O)(CH2)m-5-20 membered heteroaryl, (CH2)mC(0)-Ce 20
aryl, (CH,)C(0)-5-20 membered heteroaryl, S(0)2(CH2)m-Ce-20 aryl, and
S(0)2(CH;)m-5-20 membered heteroaryl, wherein each of the Cs.2 aryl and 5-20

membered heteroaryl is optionally substituted with 1-5 Q groups;

R® is H or an optionally substituted C;.,0 alkyl;

misO, 1, or2;

E is selected from C(O)OR®, C(O)NR®R’, and a carboxylic acid bioisostere;

provided that the compound is not 1-(2-aminopropanoyl)-4-
benzamidopyrrolidine-2-carboxylic acid or 1-(2-aminopropanoyl)-4-
benzamidopiperidine-2-carboxylic acid.
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E NEZ | NNH RR R EE Z2 HNZ NN - | R ~
RS Z -NNE E N N5NENE 5 R5 and R

wob@rersee Z' is selected fromH (CH2) m C6_20 BPETIUS2006/048790

(CH2) m 5- 20 nenbered heteroaryl, C(O (CH2)nC6 20
aryl, C(O (CH2)nb-20 nenbered heteroaryl,
(CH2)C(O)-Cs-20 10 aryl, (CH2)nC(O) -5-20 nenbered
heteroaryl, S(O 2(CH2)nC6_20 aryl, and S(O 2(CH2) m
5-20 nenbered heteroaryl, wherein each of the C6-20
aryl and 5-20 nenbered heteroaryl is optionally
substituted with 1-5 Q groups; R5 is Hor an
optionally substituted C,_10 alkyl: mis O, 2
145 E Tihe enspraund #CEprsiRecedane! 2 ef 1. Nﬁewﬁaf@ﬁae‘&'ca"y

aCAdPIaMkIsaf, édtéd hbﬁ.@teﬁ&s,sraamg threo¥ Iwiesleinhals OREor NRER’.
cormpound is not 1-(2-am nopropanoyl)-4-

benzani dopyrrolidine-2-carboxylic acid or
1% ( 2-1E copmpaymananebidin to any one of claims 12 to 14, or a

ppgrn%grgpauqoglllyp aecrcleg{a%?e' ga'lt? %EQQ,Wdir&e%? ippcdra& awereof, wherein Y is

OH or NH..

16. The compound according to claim 12 or 13, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof, wherein Y is NR’R?, R? is H, and
R®is C(O)R®.

17. The compound according to any one of claims 13 to 16, or a
pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein E is
C(O)OR®. '

18. The compound according to claim 17, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein E is C(O)OH.

19. The compound according to any one of claims 13 to 16, ora
pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein E is
C(O)NR°R’.

20. The compound according to claim 19, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein E is C(O)NHR’.

21. The compound according to claim 19 or 20, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof, wherein R’ is selected from H, an
optionally substituted Cy.10alkyl, an optionally substituted Cs.20 cycloalkyl, an
optionally substituted Cs 0 aryl and an optionally substituted 3-20 membered
cycloheteroalkyl.
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WD 2007/ 078990 PCT/ US2006/ 048790 14. The conpound

according to claim12 or 13, or a pharmaceutically
waecweprsal e salt, ester, hydrate or prodrug theCEUS2006/048790

wherein Y is OR2 or NR2R3. . 5 15. The conpound

according to any one of clains 12 to 14, or a

phar maceutically acceptable salt, ester, hydrate or

prodrug thereof, wherein Yis OHor NH2. 16. The

conmpound according to claim12 or 13, or a

pharmaceutically 10 acceptable salt, ester, hydrate or

rodr | shel\fiZdms AR th21Hor and  R3
2|Es C(-IB@F%%? dT%ngrE%ﬁd ica))ua:}‘g oZ{‘ccor dlrr?S ¢

to any aone of .
PhaERTRSUIGAIACEEPIABe AL BRSF EEAIE OF BI9clUe ep e a B Erein
sal t .z st am)(ChiyiFral s adyt optiertiiyGubstiurdivwithwvh&r@igroupsi snd
15 O) 18. The conpound according to claim 17, or
a ph eutical | y acceptable salt, ester, hydrate or .
prodrug t hereof, wherein Eis C(O)()—| 20 19. The

2§0mPoynpd ?&%%Pﬁ& Qgcérgln?'% aﬂ??g tof Ellaﬁ'hé'r% 1@2& Qrlp, or a

phar maceu ester, hydrate or

pheoReRyticAlY weptmﬁ@t ester hydrate oF RFgsitng “%EOfTW@e'e'" Z'is
peppRAuUNd according to claim19, or a pharnmaceutically
acceptable salt, 25 ester, hydrate or prodrug

thereof, wherein Eis C(O NHR7 21. The conpound
mccormmgompomdaamold]n@to a2y, ome ofclaihver e, iocal | y

R%ﬁ g?%u IIYQ’ g&ée&t %g%lt e@qurli\fcﬁat%rorgzer%th rB6F Ghkrein R'is H.

'fTrom
substituted C1_10 al kyl, an optlonally substltuted

453_2075y ebmabivd acaﬂd.ag tORhy OREbE Mamoqsz td 24, e aos 20

aryl and an optionally substltut ed Qfgf\ﬂm@g% g

waﬁ@ft@a&aﬁﬁeﬁm%s‘a‘s«@%olw%?@gyd“ 9 RIEEE BB R i

%mﬂ&ﬁa&@&ﬁ@wﬁ\dlrﬁml‘éﬁr i drpinartidisaeldfcta] mommralide trorvaline,

1 acce t .

e R PR P Re PelYor i ke, FuRAlacfE, Blosipe,

t6ptGham; wering ttheoainey cysiise.i lysinadrgenine, 1higlidingy regppric acid,
%mlgnagg ?ép%ggm h&u&%lﬁ%%ﬁittﬁﬁé@ﬂh@mh@b&?ﬂc 908, sd 2,6-

rmaceut’i cal |y acceptabl e
csallmnoptmelmamﬁ.ydrate or prodrug thereof, wherein Z' is

provided that the compound is not 1-(2-aminopropahoyl)-4-
benzamidopyrrolidine-2-carboxylic acid or 1-(2-aminopropanoy!)-4-
benzamidopiperidine-2-carboxylic acid.

26. The compound according to any one of claims 12 to 25, or a

pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein k is 0.

27. The compound according to any one of claims 12 to 25, or a
pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein k is 1.
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benzoyl. 10 24. The conpound according to any one of
clains 12 to 23, or a pharmaceutically acceptable

W@ a000/0789%4 er, hydrate or prodrug thereof, wherRCTIUR006/648790

H. 25. The conpound according to any one of clains 12
to 23, or a pharnmaceutically acceptable salt, ester,
hydrate or prodrug thereof, wherein RL is 15 an am no
acid side chain, wherein the amno acid is sel ected
fromvaline, norvaline, |eucine, norleucine,

I sol euci ne, nethionine, alanine, phenylal ani ne,

287 ON OfinpodrdRAARIRR FRRLENE, Lhreonine, cysteine,
ysi ne, argenine, histidine, aspartic acid, glutamc
aci d, asparagi ne, glutanmfe, o
2, 4-di am nobutyric acid,
20 provided that t h&
1- (2- am nopr opanoyl ) -4
benzam dopyrrol i di ne- 2gicar box

1- (2- am nopr opanoyl ) - 4-
benzam dopi peri di ne- 2- car boxylic adid.%26. The -
compound according to any ondl of clainms 12 to 25, or a
25 pharpmac ' : e or
o RSP RALIL B Bboahuic ) TR S g TECE,
wieeeindi ng to any one of clains 12 to 25, or a
pharqg%q@ghﬁakly acceptable salt, ester, hydrate or
prodrug thereof, wherein k is 1. 104 WD 2007/ 078990
PCT/@Q?Gbé/Bﬂ%VQO 28. A conpound having the Formul a
[1: QrEs ORANIr-NR?3R®*N R1 B-Z or a pharmaceutically :

acceptabl e, sal e . ru e ;
e PR L] oty oA RO L YN SSE R onchy
sNRERBtedrC:.4o arg et optianally swbstitutas Copt ar@hwl:|ad an amino acid'side
%‘ pstituted Cl-1o alkyl, an optionally 10 substituted

.20 aryl, an optionally substituted C7. 2q ar al k%l
and aaitesngthe!yady gn%Rdg)geg’}%Mp the carbon atom to which
bound form a 5-20 membered heteroaryl containing 1-4 ring heteroatoms

ni t hi ne,
nd 2,j6- di am nopinelic acid,

acid or

ey are

independently selected from N, O, or S and optionally substituted with 1-5 Q
groups;

B is selected from NR®, NR¥(CH,).C(O), NR*(CH2),SO., and an amide
bioisostere;

nis0, 1,0or 2,

Z is selected from H, (CH2)m-Ce.20 aryl optionally substituted with 1-5 Q .
groups, and (CHz),-5-20 membered heteroaryl optionally substituted with 1-5 Q
groups;

mis O, 1, 0or2;

E is selected from C(O)OR®, C(O)NR®R’, a carboxylic acid bicisostere and
an amide bioisostere;

Q, at each occurrence, independently is selected from an optionally
substituted C,.10 alkyl, an optionally substituted C,.1c alkenyl, an optionally
substituted C,.40 alkynyl, an optionally substituted Cs.20 cycloalkyl, an optionally
substituted Ce.20 aryl, an optionally substituted Cr.20 arélkyl, an optionally substituted
3-20 membered cycloheteroalkyl, an optionally substituted 5-20 membered
heteroaryl, F, Cl, Br, |, CN, CF;, OCF3, NO,, OR®, SR®, S'R%, S(O)R®, S(0).R?,
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alternatively, A and R together with the carbon atom
to which they are bound forma 5-20 nenbered
whedogrewyl containing 1-4 ring heteroatons  PCT/US2006/048790

i ndependently selected fromN, 0, or S and optionally
substituted with 1-5 Q 15 groups; B is selected from
NR5, NR5(CH2)"C(O), NR5(CH2)ISO2, and an am de

bi oi sostere; nis 0, 1, or 2; Zis selected fromH,
(CH2) m C6. 20 aryl optionally substituted with 1-5 Q

20 groups, and (CH2) m 5-20 nenbered heteroaryl

sg@)‘ 991” é‘(b)’ NR StNIﬁ?(@%FW 350@))(95280 @E{r\?lmm% G (OIRE,

'S sel ect a
N&Ri}d‘l&ﬁq(@)ﬁol'\lﬁa&@i@ﬁs’tw HRB aﬁ?n E’%i oi sost ere;
f25 QRZ%hdeﬁCéhcﬁqﬁ@!éﬁem%auy isww drsorstizinaty etnbstltuted
ro t.] on tute 0
Copioha SPsnRD FientBiSEsh b Efoeliy) oR Fyham Sibsiuged Cras
aBallb&tart aftedalGPsditstiitey Bgby argih ao ppliomely| s;ubguqu 3-2p é@embered

ggfoi?e?er%%wgp %!ngc?étlf) %’{lﬁﬁ@d 5 0 G;él'hﬁéﬂeHLﬂe%’rogﬁrl 2(§)(O)R6

Itute 20 ar al

%@i@@?}&(WNBUFBStS( Sdand SER)NBRGr ed

cycl ghgtriioay kgt andR® @@étl@é}aﬂllﬂ'\ythé WRRddehlHt66h tb-wafich they are
menbered 30 etero y

ar
o eRen SR OSpRRES! MpTFYge By igeonaRED g G
h&%&étemgﬂ&mwa@w@é%ﬁm B(dD)28ht oSiidD)=BNRBRSttuted with
1%@@0&2@ C(OR8, C(OOR8, C(ONRBR9, OC(O) RS,
RRBC( O) R9, NRSC(O) ORI, NRBC(O) NR8R9, and N+R83:
R2 arkf iRl @a@hopﬁm@bﬁdbﬁﬁﬂl@dﬁ% wBkdcted fromH, an

opt i qgwal qy 58&’&4 inhabé%en%islééléétgakmrrﬂn apbpesradil ¥ubstituted

substitute cycl oal

csuwkylt an eatuw;a"z @uastgptad;&mo b:éﬁﬂo%'&?. ¥hap c;r@m gubstityied Faro
?p aﬂroﬂlonéw A ipistitned bymsudgayu érhlbﬁﬁbrﬁall?&ubeﬂit‘a@de@e 20 aryl, an

ARy ot s RIS o

cHEIohaREaalkeyh carSOR) 2 iEmp mbstauteelsrm meeibyredaizetaerSC(O)RB
%@Shheén%g@)gg%gm trogen atomto which they are
u

nd form nbered heterocycle optional |y

cont aliermaivelys RY iang Ridoa%thé? with BiesniregrRipeicati ‘P’S)'Ch they are
beind ¢68¢ a fL ihdemibered h&e@é@c%ﬂt@ﬁ@liy‘ dorftainmig 1-atring

tgy%;gﬂomﬁ ipde %@&&%&s&% ed 1J_c|)m o, ?\Po n8 opkloXally substituted with
1-5 Q groups; and .

R® and R® each independently is selected from H, an optionally substituted
Ci.10alkyl, an optionally substituted Cj.50 cycloalkyl, an optionally substituted Cz.10
alkenyl, an optionally substituted C,.ioalkynyl, an optionally substituted Cgz aryl, an
optionally substituted C7.z aralkyl, an optionally substituted 3-20 membered
cycloheteroalkyl, and an optionally substituted 5-20 membered heteroaryl,

provided that the compound is not 1-(2-aminopropanoyl)-4-
benzamidopyrrolidine-2-carboxylic acid.

29. The compound according to claim 28, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein A is (CH2)-Y’ and Y’ is NR*R®,
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R6 and R7 each independently is selected fromH, an

optionally substituted Cl1.10 alkyl, an optionally
waewsoirgoes ed C3. 20 cycl oal kyl, an optionally PCT/US2006/048790

substituted C2_10 15 al kenyl, an optionally

substituted C2_10 al kynyl, an optionally substituted

C6_20 aryl, an optionally substituted C7-20 aralkyl,

an optionally substituted 3-20 nenbered

cycl ohet eroal kyl, an optionally substituted 5-20

menbered heteroaryl, C(OR6, C(OORS, and C(O NR8R9;

lte HAEIDIRF aWhbimadwutibally f@eptable salt,
3§tomﬁ?gwg¥md%m§g?‘g%d ound ?\grm a 3- 2|O rrl{errberB:desa

e$igt dWE IR PE PRSI YD ‘?‘if Wéﬁ@éﬂ ning 1-4 ring
het elR3a¢ PIBNd ndependent I y sel ect ed fromO, Nor.S and

opt i aI I S n &a :

0. catie PSR} 5 bty S Baf L R el € SR 2BAe
C(Ipi@laﬁal |y subst ituted CL1.10 alkyl, an optionally

substituted C3.20 cycloal kyl, an optionally

substituted C2_10 25 al keny an optionally
3§,ubsﬂ'rnemoea@pquﬂmcandmsﬂ clalmé%mr @mrmc%ﬁéw peRepipble salt,

20 dRétslor pPotrag tHeRasH neitbREigMt ed C7_20 aral kyl,
an optional [y substituted 3-20 nembered

cycl oheteroal kyl, and an optionally substituted 5-20 .
3rzerrbem~mbdmtcmrﬂaarc¢brdmg tmrc:bai'rrdw o lratharine cewdivpyiaccaptable salt,

nfl i R® and R® is H tionall
B, i e A ARRASY. Webisin s CLQIR] ana 5 14t o optonaly

sobﬂﬂoﬁ@d&acelbvldl ng to claim 28, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof,

wherein Ais ( and Y' _Is
3@007/‘61%%0%@?'/%%2% 142915028 5, aRHZ*}?ém@Bﬁ‘bttF\@ﬁ& acceptable salt,
e36 O flira@ drprédirab het8of, uhegeip Aais TAHEIHY Odlis PR? and R? is H or
(:(:eI table salt, ester, hydrate or prodrug thereof,
Yh rReis H and R3 is selected fromH, an
optlonally substituted Cl-10 alkyl, C(OR6, and 5

or a
phar rraceu%glgoﬁbea ac:c:e'qéJ &gf &f 4 aggtssoze?iﬂgngf gt e' or
pmadaaqawlcaheawtah}m é?'éu%t%hycgaﬁﬁ or podsyg "'T’Hé% IhsERInY is O-
according to claim30, or a pharmaceutically

acceptabl e salt es drate t her eof ,

3fher el Be RRMPURY i‘ﬁ‘ﬁé‘s'%a" pas pf %? "gsné)%&u%’b ARy
phab®htéutically &dcebiatde kylt, es83, hykivetecwmpodmg taereof, avhegein i is 1.
claim 28, or a pharmaceutically acceptable salt,

36. The compound according to any one of claims 28 to 35, or a
pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein R' is H.
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15 ester, hydrate or prodrug thereof, wherein Ais
(CH2)k-Y', Y is OR2 and R2 is Hor Cl.10 alkyl. 34.

wab@7omsypound according to any one of clai ns 2BCT/OSBB6/048790

or a pharmaceutically acceptable salt, ester, hydrate
or prodrug thereof, wherein k is 0. 20 "' 35. The
conpound according to any one of clains 28 to 33, or a
pharmaceutically acceptable salt, ester, hydrate or
prodrug thereof, wherein k is 1. 36. The conpound
according to any one of clainms 28 to 35, or a 25

aphar WQ%H&:%Jnhkcesr‘a%@t%tﬂg? ol Jf claﬁﬁ.&@e tolypdense or
prodrug ther eof WO 2007/078990

PharmagsstiedyResepiglosalt, Saigr, éUHf%% REPRECS HergPTe Bhermp-
one @& i€kbAiaming8cidGidibehait; emd phar maceutical |y

\?\/(r:]gre %a b%f?os?aézt:i ésnsej?ﬁ%ed frg% v "ﬂnS r%rvﬁla%d 'ie%m hﬁhﬁéﬁcme

RO aci d srde
isatEudinies nesthieninedaleniom Mnymanlmﬂvmsm%trvmteeb@m gerine,

trn%&luﬁgc J&?eme ﬁyélﬁé’la‘? e hléﬂ%ﬁﬂ@ %@bé‘rﬁc aid2Biulsnic acid,

ani ne, tyrosrne, serine
aﬁmfégmnG'Ut%yﬁ‘?ePfrﬁ‘éh'"Py%i“rfﬁamWEEWF'H @cidnpeg 2-gigminopimelic
aggpartic acid, glutamc acid, asparagine, glutamn ne,

ornithin - di am nobut.yr i id. and

2, 6- (ﬂ“&Y’rsﬂ%ﬁl § gorgpoyyd % |n8€i1'Zg'@n?'ﬂ%?m%%oypédﬁpound i's
bﬁﬁtalﬁldbﬁyaaﬁdirwzmamuxyhc) add. 10

benzam dopyrrolidi ne-2-carboxylic acid. 38. The

compound according to claim 28, or a pharmaceuti cal

38c cepihebtampeiind accerdieg to ¢giar 38.corct PhABREaRIGAE FEﬁPtable salt,

% Ridiat® & oltlglteaebd) Whe\‘élh A éﬁtﬁRtﬁfd%tHéra\hmrthebﬁrbon atom
ch they are bound forma 5- HQF Sﬁg hetero£y¥4 N

te winicki they gre baund Wg“fs5ﬂ8tné?'89‘?’8 SIFTREYER GRNMAINNG 1-4 Ting

hetdrogfonts inbdepeidentlly selectBddrunn 00, ondl and optioshlly sykestituted with

' 1-5 Q groups. 39. The conpound according to
12$3$ﬁ¥§83 or a pharmaceutical ly acceptable salt,

ester, hydrate or prodrug thereof, wherein the 5 20
nbefﬁéjc&ﬂbgﬁl%ﬁ&%o?dlhﬁ t@ﬁaﬁ'ﬁ b@c&eéj pﬁé@ﬁﬁc@h@éﬂll&@cﬂ@ptable salt,

pl perazi ne I ne I onorp hal I ne,

aS5ielz b‘yqrgtqqgr prpﬁ;u@ztapreef H@'\erﬁlﬁ]t%ﬁzﬁq @pﬂ-@e}!%l;lqts{ogycle is

defa ST /b pip¥fi cﬁﬁé"r.ﬁ’peréilhélzrﬁb@holuﬁ@tthlamdnﬂqolﬁér pyrrolidine,
t hi of ura azol

QREAH i e Az P P gl N ERs e R Are: s,
tpty azote,duran, tigyfuean, peazoledeb xazoles thiaiake, aspthandle oxadiazole,

tR%E%%)[Q ?)258’ Hg‘t ?ﬁ%ﬁgm% %ﬁmlﬁmeoﬁﬂagﬂél indoleS benzofuran, and

benzothiophene, each of which optlonally is substituted with 1-5 Q groups.

40. The combound accordihg to any one of claims 28 to 39, or a

pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein B is
NR?*(CH.),C(0) and Z is (CHz)m-Cs.20 aryt optionally substituted with 1-5 Q groups or °
(CH2)m-5-20 membered heteroary! optionally substituted with 1-5 Q groups.

41. The compound according to claim 40, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein n is 0.

42, The compound according to claim 40 or 41, or a pharmaceutically
acceptable salt, ester, hydrate or prodrug thereof, wherein R%is H.
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25 40. The compound according to any one of clains 28
to 39, or a pharnaceutically acceptable salt, ester,

whyararsor prodrug thereof, wherein Bis PCT/US2006/048790

NR5(CH2),C(O) and Zis (CH2)m C6_20 aryl optionally
substituted with 1-5 Q groups or (CH2)nb-20 nenbered
heteroaryl optionally substituted with 1-5 Q groups.
30 41. The compound according to claim40, or a
pharmaceutically acceptable salt, ester, hydrate or
prodrug thereof, wherein nis 0. 42. The conpound
according to claim40 or 41, or a pharmaceutically 35
acceptable salt, ester, hydrate or prodrug thereof,

43her dihe qeNRAyING, accomlingrioZmy ane 7 StRIMPAP) 10920 862048790

pﬁgrmaﬂé@ltlé‘élmeﬁta%@é&ltd k&g, tHydAY oP PRodRlig HerédfEwhEreirom is 0.
2, or a pharnmaceutically acceptable salt, ester,

hydrate or prodrug thereof, wherein mis 0. 5 44. The
4aonpameobmpmrrdi art@otdmgaw}armmeocﬁf aHisis 433, or 43, or a

h .
RO RPALE e Rl SEL, 8l o3 DR Btz e
ophiemgjly . SUbStltUH\rePMYbound accordi ng to any one of

clainms 40 to 42, or a 10 pharnmaceutically acceptable
salt, ester, hydrate or prodrug therqu erein mis

45. orThe copppourishaqaoring Pt ofi SRS A% 08 2of
phlafhaGe1RiBallyoaddiptaile Salt, R Geattict pFddrug duapbiakiherein m is 1
salt, ester, hydrate or prodrug thereof, wherein B is
°f8*NHC(O) and Z is optionally substituted phenyl. 47.

The corrpound accordi ng to any one of clains 28 to 39,

I'%] rc%ll\%g ﬁ?&r‘?;%ﬁé’bﬁc@ﬂé 28 ﬁ)si@ ror ahydrate
ereo

or erein IS

RherbRemsicaly AFSAPIEE Fah ety i Siei reRR hereet w%@'em Bis
NHOLDSard Z optididlyBurdlintedpremd. het eroaryl optional ly
substituted with 1-5 Q groups, and m is 0 or 1. 48.

The conpound according to any one of clains 28 to 39,

47, a Tiheompoend acairding & empood beclgiatg 28 ts8@ror shydr at e

Fﬁ? l%@:_%t%%&gg (Habl \é’gl?trel%'(t)én}aﬁdrﬁteztgr Sﬁ}lﬁ?ﬁgﬁﬁ% W%@P\Qné is

MRS WRIds bt Z ig cpﬁl)z)macmané n@fecrr@djy substiteied\Witho o Q AEAUPY o

@b LBt Rdmpetdy Heteroang BFH&%Hy 40Qbstbdoates@ groups, and m

according to any one of clains 28 to 39, or a
is 0 or 1.

48. The compound according to any one of claims 28 to 39, or a
pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein B is
NR?(CH,).SO; and Z is (CH.)m-Ce.20 aryl optionally substituted with 1-5 Q groubs or
(CH2)m-5-20 membered heteroaryl optionally substituted with 1-5 Q groups.

49, The compound according to any one of claims 28 to 39, or a
pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein B is an
amide bioisostere.

50. The compound according to claim 49, or a pharmaceutically acceptable salt,

ester, hydrate or prodrug thereof, wherein Z is phenyl optionally substituted with 1-5
Q groups.
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pharmaceutically acceptable salt, ester, hydrate or
prodrug thereof, wherein Bis an 30 am de

wheersmver e. 50. The conpound accordi ng to cl BETUEH6/048790

or a pharmaceutically acceptable salt, ester, hydrate
or prodrug thereof, wherein Z is phenyl optionally
substituted with 1-5 Q groups. . 35 109 WO

2007/ 078990 PCT/ US2006/ 048790 51. The conpound
according to any one of clains 28 to 50, or a
pharmaceutically acceptable salt, ester, hydrate or

P rodeyg 3591?5995 ’ac%}@frfg' tB dhy loPe O%Q}rﬁBQS t@ 562er dhe

nmpoun cord cl al m 51, or a pharmaceuytic \
pb@'ompamaéy @&P@pta '@sﬁaér estay, qyaiate o Prﬁf’b‘@rﬁh‘&’?‘l%e‘?"é%?'“ Eis
cbrd.n Eis (O OH 53. The conpound according to any
one of clains 28 to 50, or a pharnaceutically

acceptable salt, ester, hydrate or prodrug thereof,
52her ahe oEmp@unal@ceQ@mRVanmsﬁm ofrheaheonpwn@a&cemeatarbge salt,

eptabl e salt,
egtg{ery% #g’ﬁg{&rm rocrf:rﬁ’g tﬁ]r{egzéolf:,y m'r ein Eis
C(O NH2. 15 55. The compound according to claimb53, or

53 phe\*h@%%ﬂdtﬁ\@'dcﬁowt |cﬁ1e5c§|da|ms%tt6l50 bydrate or
pP.ro rug thereof,

am%ﬂﬁmc%ﬁ%ﬁaﬁbiﬁ STRLTA d}vgaattm p'&%z;ﬁ’%ﬁle’e%fe”‘efe'" Eis
PYNRFRA. | y substituted C3.20 cycloal kyl, an

optionally substituted 3-20 nenbered cycloheteroalkyl

and an optionally substituted C6.20 aryl. 20 56. The
seonpdrmmbmpmm angordingie,claimesdior @ phammagguticslly ecctmia%{e salt,

&Etdr%%c#rlﬁ gd6&RBE @\Ma%.ﬁ@h&{:(@ﬂﬁﬂ; hydrate or

pro rug the wherein Eis a carboxylic acid
bi oi sost ere. 110 WD 2007/078990 PCT/ US2006/ 048790 57.
5%, CONlEsinpeOHd Gdobding @ ¢Tdine53,1dria havthac@ufdatiy pkceptable salt,

ester, hydrate or prodrug thereof, wherein R® is H and R’ is selected from an
optionally substituted C.10alkyl, an optionally substituted Cs.»0 cycloalkyl, an
optionally substituted 3-20 membered cycloheteroalkyl and an optionally substituted
Cs.20 aryl.

56. The compound according to any one of claims 28 to 50, or a

pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein E is a
carboxylic acid bioisostere.
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Y N RRLNZ RSIII 5 or a pharmaceutically

acceptable salt, ester, hydrate or prodrug thereof,
wob@rers Y is OR2, or NR2R3; k is 0, 1, or PCT/ES2006048790

selected fromH (CH2),,; C6.20 aryl, (CH2)m 5720

menbered heteroaryl, 10 C(O (CH2)m C6-20 aryl,

C(O (CH2) m 5- 20 nenbered heteroaryl, (CH2)nC(O) -C6-20

aryl, (CH2)mC(O) -5-20 nenbered heteroaryl, S(O 2(CH2)m

Cr..20 aryl, and S(O 2(CH2) m5-20 nenbered

het eroaryl, wherein each of the C6_20 aryl and 5-20
sREMDY &snpSUrRY KERAng theF @piuizomal | y substituted with 1-5

Qgroups; mis 0, 1, or 2; 15 Q' at each occurrence,

i ndependently is selected froman optionally
substituted C1_10 al kyl, an op®tignalRYy substituted

C2-10 al kenyl, an optionall tituted C2. 10

al kynyl, an optionally substflituted C3 20 cycl oal kyl,

an optionally substHi ed |, an optionally

3-20 nmenbered cycl oheteragal kyl , \an_¢ptionally
substituted 5-20 nenbere® 20 heteroaxyl, F, d, Br, I,
CN, CF3, OCF3, N2, ORB, SR8, S+R82, S&9ZR8, S(O) 2R8,
S(O 20H, S(O 2NR8R9, NR8S(O) 2R9, C(q/RS, C(O) ORS8,
C(O NR8R9, OC(O R8, NR8R9, NRBC(O)ﬁQ, NRBC( O) OR9,
NRBC( O) NR8R9, and N+R83; Rl illk selected fromH, an

og%@agty@%@ig%eégg% St i ot i ALY

titute an optionally substitute
vd@rergo: aral kyl, and an anmino acid side 25 chain; R2

and R sed? bndepRhdently is selected fromH, an
optional |y supstituted Cl1.10 alkyl, an optionally
substf 8 dd®CS 20 cycl oal kyl, an optional |y

subst Ztisiseldcted. fin Hak@HRW+CeaarvbCiHakab2¢ reebberiedtateroaryl,

SR atm B30 R ut SRRt TS EG) Covs
DY (CHEG(RS-RPImerhersstheterapivy H((helEHelat Geromrggand ’
%@g?&%g,ﬁ%%ggﬁ%%g?d HetEoBR, widrEth@Ren JEtKd BRRFFfy! and 5-20
membered heteroaryl is optionally substituted with 1-5 Q groups;

mis 0, 1, 0r2;

Q; at each occurrence, independently is selected from an optionally
substituted C4.10 alkyl, an optionally substituted C..,o alkenyl, an optionally ‘
substituted C..1o alkynyl, an optionally substituted Ca.zo cycloalkyl, an optionally
substituted Ce.z0 aryl, an optionally substituted C7.0 aralkyl, an optionally substituted
3-20 membered cycloheteroalkyl, an optionally substituted 5-20 membered
heteroaryl, F, Cl, Br, |, CN, CF3, OCF3, NO,, OR®, SR®, §'R%,, S(O)R®, S(0).R?,
S(0),0H, S(0):NR°R®, NR®S(0),R’, C(O)R?, C(O)OR?, C(O)NR®R®, OC(O)R?,
NR®R?, NR®C(O)R®, NR®C(O)OR®, NREC(O)NRER?, and N*R?%;

R!is selected from H, an optionally substituted C1.10 alkyl, an optionally
substituted Ce.20 aryl, an optionally substituted Cy. aralkyl, and an amino acid side
chain;

R? and R® each independently is selected from H, an optionally substituted
C1.10 alkyl, an optionally substituted Cs.5 cycloalkyl, an optionally substituted Cr7.20
aralkyl, an optionally substituted Ceso aryl, an optionally substituted 3-20 membered
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alternatively, R2 and R3 together with the nitrogen

atomto which they are bound forma 3-20 nenbered
whedogomsdyel e optionally containing 1-4 ring 5 PCT/US2006/048790

het er oat ons i ndependently selected fromO, N or S and

optionally substituted with 1-5 Q groups; R4 is OR6

or NR6R7; R5 is Hor optionally substituted CL1.10

al kyl; R6 and R7 each independently is selected from

H, an optionally substituted 10 Cl.1o0 al kyl, an

optionally substituted C3_20 cycl oal kyl, an optionally

! Y ! a
B o S o e ag Ayl
HR)OBHt ¢ &%ﬂ g i 8 §92éﬁ BG aral kyl, an

opt i ikhativelybRE bt RE doetRélr wikTiherréidogen atom to which they are
cycl ghet er.oal kyl ., an tionally,. tl . -

SRR LS RerbhBaiRg et R Raee %{%ﬁ%&é&’?ﬁ@”go‘f Mo
hiterahioersniatieperidentiyReelacted Ron Oy ét ¢re$ ang phtie yﬁppﬁgg@ﬁl with

a ich they are bound forma 3-20 nenbered
15%?2%%%%\11% optional Iy containing 1-4. ring
het erBasdPB” ¢MBFRdent |y sel ected from O, N or S and

%8“ Oﬁzis!Hoﬁaﬁﬁjﬂah%dlhe@b_tmbblmﬁﬁg@fgrouE's; and RS and
each i ndependen is selected fro an,. ,
opt i oRaPh 9‘2885‘? f’ldﬁf’éﬁde"é'@! TIe'eEeq MR nl' an OBE?ri'a(yﬁgluFf/mmed
Cuhakyl, uheptitRalgGubyititutel Gyd cyanalspt awnplidnally substituted Ca.1o

ubst it ut ed . |, i i e
Y & e byl Sk ayORypBhiepRaalY EugRLicd £ &8 am, an
@ptionalit $ulrstitutgd Salsarplkyl ed opfionally substityted 330 membered

| s i CrelBITHE FRFhbered het I, C(O)R?,

“3’%‘1“%%’%%3&?@%5'5@2@gﬁﬂgptei e e S o 550
@éi%ﬁeé"‘l’l&(@? M/f, provided that the conpound is not
1- ( 2- aférnemreR RFAHd)R%tog@ther with the nitrogen atom to which they are
benzam do ol i di ne-2-carboxyl i [ . .
SO B eB APTED e PR obr Bl fondiing 8 ng
astepia indepbdentysietrctediyomad N o Spnscmiignelhesidstitited with

L i .L.§40. 30 59. The conpound according to claim
?g,eégrr&a&sphg?naceuti cally acceptable salt, e

st e o
hydr aR8 asd Fyresshirdqnearety, IswrachTamits ap opfippalsubstituted
00217 8308btRFAN KA 8 ey cdikyll 2@ aptippallynslibstituted Ca.10

according to any o of, ¢l ai y??to 59 . |
Skt ot et po50TaR p co Bl B b gpeq oo . o
pptashallg stbstitateli Cuh aratiiyh: anyoptiopalyRARSH itutdrP 3128 remiaed
cycloheteroalkyl, and an optionally substituted 5-20 membered heteroaryl,

provided that the compound is not 1-(2-aminopropanoyl)-4-

benzamidopyrrolidine-2-carboxylic acid.

58. The compound according to claim 57, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein k is 0.

59. The compound according to claim 57, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein k is 1.
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5 R3is selected fromH, an optionally substituted

Cl-10 alkyl, C(OR6, and C(OOR6. 61. The conpound
wW@ewandiony to claim60, or a pharnaceutical |y PCT/US2006/048790

acceptable salt, ester, hydrate or prodrug thereof,

wherein R3 is H 10 62. The conpound according to

cl aim 60, or a pharnmaceutically acceptable salt,

ester, hydrate or prodrug thereof, wherein R3 is

C(OR6 and R6 is Hor an optionally substituted C1_10

al kyl. 15 63. The conpound according to any one of

60! i’i't n’ﬁwchtYmﬁ Boutd adebrding Myim%?@f{dr!ﬁaisﬁ? tacept abl e
Ssa ester ru ere e S
ORI i SR AL B ST e o, Wydreit

phar MeGeMR?REl |y acceptable salt, 20 ester, hydr ate

or Igpl tl'(],ereof wherein R2 is H 65. The conpound
accor ﬁ‘g_gto claim 63, or a pharmaceutically

accepRbis|selestgd fromert tasy optiepaihasubstiuter delﬁfj}()’i 1BF, and

c\ggﬁggen R2 is an optionally substituted Cl1.10 al kyl .
The conpound according to any one of clains 57
to 65, or a pharmaceutically acceptable salt, ester,

diydr afige 86mp bmt/r HEcordiag e Elainvber e a‘lplll?rmabebtlcallg b&cmble salt,
07 90 P US2006 8790 The conpoun
eﬁ‘g%rof“ﬁ‘;rﬁ'ge PP} g%ﬁ%re(?% Afieé?'ﬂsR "o 65 or a

pharmaceutically acceptable salt, ester, hydrate or

Od”f'lge Egﬁ%ﬁ@ﬁd awﬁiﬁg Ro cBim 69, &Ma Bﬁérﬂ%e@%&al@'a@@eptable salt,

a| n, I's se] ected f Lfgn ’
mwayqiqqa@e of @’@grqgethem |vg1lR§plﬁé? is §(p§%| NERN g H or an optionally

JRishives 88, aMyRNi ne, phenyl al ani ne, tyrosine,
tryptophan, serine, threonine, cysteine, |ysine,
argeni ne, histidine, aspartic acid, glutamc acid,
@& par gé rempoLind antardingdo any bnaef clajrs 87 dnbdoba yri c
C t ’
@bﬁfrﬁic?ﬁﬁﬂ{jca%y %c?éég% g%glgﬁn%éél‘; ggt‘}r'age ?fﬁrgwu%ecﬂerte'&? whe&in Y’ is
BAzani dopyrrol i di ne- 2-car boxyl ic acid. 68. The
corrpound according to any one of clains 57 to 67, or a
g‘;}ar maceuti cal |y acceptabl e salt, ester, g a] |
odr Qe REmoYNY SRFRIFROoIRRINES, opg Phpeaceliically acceptable satt

ester, hydrate or prodrug thereof, wherein R?is H.

65. The compound according to claim 63, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein R? is an optionally substituted Ci.1oalkyl.

66. The compound according to any one of claims 57 to 65, or a
pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein R is H.
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69. The conpound according to claim®68, or a

phar maceutically acceptable salt, ester, hydrate or
wW@e@dney9s her eof, wherein R4 is OR 70. The conpoI/ns2006/048790

according to any one of clainms 57 to 67, or a 20

pharmaceutically acceptable salt, ester, hydrate or

prod rug thereof, wherein R4 is . NR6R7/ 71. The

compound according to claim 70, or a pharmaceutically

acceptable salt, ester, hydrate or prodrug thereof,

wherein R4 is NH2. 25 72. The conpound according to

66! ai "ﬁhéocon%o@dm%wﬂ?%lér@addeyofmmatmb@:ﬁatta
ru
& 58

oo b Gesl Sl Kt 5hh o EhEh et Gt

Cl_llo?‘?'tlamlamnaa aoft sidmelhdiry; arRD substituted C3- 20
cyc gﬁ }é}lho Fﬁld 1? gél%&%hlﬁ% \llgtﬁ'n"e' \tly Sﬁb 1&%,.4@@‘9%@(9%

cycl an o I onal stituted Co-
.snie;ucmaMetuonz@oakomggnemmwmmwmophen ssﬁlee

tﬁrggpﬂgn%rsfl’&ﬁgrl $iRg, :Sr eﬁhé'ﬁ&t?o@ne Cérspértle%fd'r@ﬁﬁéﬂﬂlc(‘éﬂld y

accept a , g rate or prod rug gg .
aRRRIOEING. RB't%'ﬁt!‘eR?"t“B@@t R érdiamineBLEC Acth 3gd 3 @m"et?'me ic
ad ch they are bound forma 3- 20 nmenbered heterocycle

opti onal | ining 1-4 ring Qheter A
 ReReke FOA 6 Bardeydiemel G S RpaRoB oy 4
bepkavitipyyrotidibs-Ri¢anbeglioacitd. 1-5 Q groups; and the 3- 20
menbered heterocycle is selected from pi peridi ne,

pi perazi ne, norpholine, thionorpholine rrolidine,
&k az oT helompound AgSIding feanyAre Phelaimsp! 1 %@ oraz4. The

dHAFRALOGicaRE BESHDMEDIE Qal ustdNBy drhiteCordiroBrug thér@of] vhedsin®R” is
10, pharmaceutical |y acceptable salt, ester, hydrate or

QRodrug thereof, wherein: Z' is C(O)(CH)m C6-20 aryl
optionally substituted wth 1-5 Q groups; and m sO.

6?92 T?ﬁ% %Bgﬁﬁéj a@c?o?&bg ?\a M 68"¥%r %’ gﬁ?@%%?bé@ a%zeﬁt%ble salt,

ar naceu acce ster
és}eir aydraty opprodrugtheresy, edmefeimﬁr'élq'i Z' is benzoyl.
76. The conpound according to any one of clainms 57 to

75 having the follow n structure
70. The %ompound accordlng {o any one of clalms 57to67,0ra

pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein R* is
NR°R’.

71. The compound according to claim 70, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein R* is NH..

72. The compound according to claim 70, or a pharmaceutically acceptable salt,
ester, hydrate or prodrug thereof, wherein

R®is H; and

R’ is selected from an optionally substituted Ci.4o alkyl, an optionally
substituted Cj 50 cycloalkyl, an optionally substituted 3-20 membered
cycloheteroalkyl and an optionally substituted Ce.o aryl.
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O-R4 O(CH)k y'" N R NZ° R5 20 or a
phar maceutically acceptable salt, ester, hydrate or
w@e@dney9s hereof . 115 WO 2007/ 078990 PCT/ US20P6GT/0483Q 048790
77. The conpound according to any one of claims 57 to
75 having the followng structure: OR4 O (CH2)k Y
N RL'NZ e R5 or a pharnmaceutically acceptable
salt, ester, hydrate or prodrug thereof. 5 78. The
conmpound according to any one of clainms 57 to 75
having the following structure: OR4 O (CH)k Y N
R t I\ITKerc]:odﬁ%'i)otghd AcdtaingA6 elirh 7al, by a phaeydctiticallyadoeptable salt,
ester, r
ester, hydratz or gro%n?gr th%Fe%g,rvlvjlgertemer eof .
R® and R’ together with the nitrogen atom to which they are bound form a 3-
20 membered heterocycle 6ptionally containing 1-4 ring heteroatoms independently
5 selected from O, N or S and optionally substituted with 1-5 Q groups; and
the 3-20 membered heterocycle is selected from piperidine, piperazine,

morpholine, thiomorpholine, pyrrolidine, oxazolidine, thiazolidine, and imidazolidine.

74. The compound according to any one of claims 57 to 73, or a
10  pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein:
Z’ is C(O)(CH2)m-Cs.20 aryl optionally substituted with 1-5 Q groups; and

mis 0.

75. - The compound according to any one of claims 57 to 74, or a
15  pharmaceutically acceptable salt, ester, hydrate or prodrug thereof, wherein Z' is

benzoyl.
76. The compound according to any one of claims 57 to 75 having the following
structure:

0 R*

° \i/
(CHzak
v N
R1
N—"2"
/
20 R®

or a pharmaceutically acceptable salt, ester, hydrate or prodrug thereof.
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10 79. The conpound according to any one of clains 57
to 75 having the followng structure: OR4 o/ (CH2)k
w20080782%0 e R5 or a pharnmaceutical |y accept abPE@r/E81006/048790
ester, hydrate or prodrug thereof. 15 116 WO
2007/ 078990 PCT/ US2006/ 048790 80. The conpound
according to claiml1, claim28 or claim57, selected
from :
1- (2- Ami no-acetyl )-4-(4-nitro-benzoyl am no)-pyrrolidin
e- 2-carboxylic acid; _ o
77t ( 2rAUaAp86RS ¥bdording $8'4RY bASTLN G2 5P 76 Revig 4R famauing
ylic acid;

sttLlC(l{!eiAmno-acetyL)-4-(4-nethyI-benzoylam’no)-pyrrolidi_

ne- 2-carboxylic acid; 5 o R4
1- (2- Am no- acetyl ) - 4- (4- methoxy-f§¢nzoyl am no) - pyrrolid
i ne-2-carboxylic acid;
1-(2-Anino-acetyll;Amﬁm-h XY zoyl am no) -pyrrolid
i ne-2-car boxylicr”acid; N
1- (3- Am no- propi onyl ) - 4-benzoyl\am no- pyrrol i di ne- 2- car
boxylic acid; and 10 R ",
4- Benzoyl am no- 1 - (2- hydr oxy- acet yl ) - py++wl i di ne-2-carb
oxylic acid, and pharmaceutically agceptabl e salts,
esters, hydrates, and prodrugs therfof. 81. The
o€ PRAWTSLcatiCallyhdegplablecd it a3t8f) hydtate pegrddragithefed, 4R)

1- (2- Ami no-acetyl )-4-(4-nitro-benzoyl am no)-pyrrolidin
e-2- 15 carboxylic acid; (2S, 4R . i
78 ( 2 TAriceoyrewtyacrouingea 20y [oasi af G1ahpe 58] tp dPavingdie fRjlewing

l,d cid; (2S, 4R
sQ{H?Qr-eﬁm'no-acetyl)-4-(4-nethy|-benzox,lanino)-pyrrolidi
ne-2- carboxylic acid; (2S, 4 :
1-(2- Am no-acetyl)-4-(4-netfjoxy- bgnzoyl am no) -pyrrolid
i ne-2- 20 carboxylic _acid;
/(CHz)k

Yl

N—2Z
/
RS
or a pharmaceutically acceptable salt, ester, hydrate or prodrug thereof.

10
79. The compound according to any one of claims 57 to 75 having the following

structure:

or a pharmaceutically acceptable salt, ester, hydrate or prodrug thereof.

15

116



10

15

20

25

30

35

(2S, 4R

1- (3- Am no- propi onyl ) - 4- benzoyl am no- pyrrol i di ne-2-car
wWheooylo7s990 aci d; (2S, 4R) PCT/US2006/048790

1- (2- Am no- acetyl ) -4-(4- hydroxy-benzoyl am no)-pyrrolid

i ne-2- carboxylic acid; 25 (2S, 4S5)

1-(2- Am no-acetyl)-4-(4-nmet hoxy-benzoyl am no)-pyrrolid

i ne-2- carboxylic acid; (2S, 49)

1- (2- Am no- acetyl)-4-(4-net hyl - benzoyl am no) - pyrroli d|

ne-2- carboxylic acid; (2S, 4S)

é (ZTﬁ@cB&p%ﬁmé&orﬂmb%rélaﬁﬁq Eﬁéﬂﬁ%@ @TBIAN) 57 seleetdddidm:

car boxy H'ZS"
1 (2%31%'”3%'5‘4 44'85592%%7]28}‘[1? v wifigerascarbaylis agid:
Z' IBC 1ﬁlQlﬁd'mnoE\a’&ty(l)(z&beﬂfaylammo pytrrohdme -2-carboxylic acid;

e am n ace e
Lo PSR R
est eng2- mmmyl)-aﬂ@mmmmmmm) pw;@hs!me Z\f@rboxyhc

égO?/ 078990 PCT/ US2006/ 048790 82. The conpound

a3Ctor di ng to claiml1, claim?28 or claimb57, selected
f r om1-(2-Amino-acetyi)-4- (4 -hydroxy-benzoylamino)- -pyrrolidine-2-carboxylic

adig{ 2- Am no- 4- car boxy- but yryl) - 4- benzoyl ani no- pyrrol i di
ne- 2- car boxylic ac

1 ndo-Amyer Py Sohar E BRI S RypPrRspY i At ne

Car b@XBémZbyamndo 15(2-hydroxy-acetyl)-pyrrolidine-2-carboxylic acid,

apﬂ é%ir Qltléalﬂpéé%gta%?éﬁgoé%térsd' hP&ALY RB TR BYE fh%lrécg

1-(2- Am no- 3- phenyl - propi onyl ) - 4- benzoyl am no-pyrrolid

8hNe- AP rdCaccBrdinh toamnpé@gaes@utﬂoe\al ! y
acceptabl e salts, esters, {%dra

hor B58 ARy b g aminace U ateR oy A R B2

caflorgliceskidr om (2S, 4R) , o

ﬁ e(g ( a‘?%b%‘? %ﬁ@’é}’a&%i é—%xle z 473%%-%%%%iﬂé)—'zpé/arrlgﬂy'ligbcid;

1- [ 2-(28) 4R) 3-(2-W\inncoktyd- ty(4)-mptrwl -benzoylamino)-pyrrolidine-2-
b%%Wl aédbenzoyl am no-pyrrolidine- 15 2-carboxylic

1 ( 2-(B8i AB) 2= (ﬁ'é’tfh'gﬂp aset)thtfy methpxyhergoyiaminf-Ayyeidne ¢-
daFxgiic acid;

(2S, 4R) 1-(3-Amino-propionyl)-4-benzoylamino-pyrrolidine-2-carboxylic
acid; ' '

(2S, 4R) 1-(2-Amino-acetyl)-4-(4-hydroxy-benzoylamino)-pyrrolidine-2-
carboxylic acid;

(28, 4S) 1-(2-Amino-acetyl)-4-(4-methoxy-benzoylamino)-pyrrolidine-2-
carboxylic acid; :

(2S, 4S) 1-(2-Amino-acetyl)-4-(4-methyl-benzoylamino)-pyrrolidine-2-
carboxylic acid;

(28, 45) 1-(2-Amino-acetyl)74-(4—nitro-benzoylamino)-pyrrolidine-2-
carboxylic acid;

(2S, 4S) 1-(2-Amino-acetyl)-4-benzoylamino-pyrrolidine-2-carboxylic acid;
and

(28, 4R) 4-Benzoylamino-1-(2-hydroxy-acetyl)-pyrrolidine-2-carboxylic acid,
and pharmaceutically acceptable salts, esters, hydrates, and prodrugs thereof.
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carboxylic acid; and (2S, 4R
1- (2- Am no- 3- phenyl - pr opi onyl ) - 4- benzoyl am no-pyrrolid
WO n@7/878990 car boxylic acid, 20 and pharnaceut i cBCT/¥S2006/048790
acceptable salts, esters, hydrates, and prodrugs
thereof. 118 WO 2007/078990 PCT/ US2006/ 048790 84.
The conpound according to claim1l1, claim28 or
claim57, selected from

1-(2- am noacetyl ) - 4- benzam dopyrrol i di ne-2- car boxam de

éb( 2Tﬁ€‘c8%%@hala):cél—dh@rté%mudou- kit 28y0r R 7, dieleted-foam:
rboxam d

1 23 ARATIRE SRR BUNDAK-RETFRURTPRYTelfing 2-caroxyic acid
| ne- 2-[2@rhiay B 1¢BInddl-3-yl)-propionyl]-4-benzoylamino-pyrrolidine- -2-
cargg - am n acetyl ) - 4-benzam do- N-i sopr opyl pyrrolidine-2

1- (2 1e(mmﬂma-me)thwmmm)-ddoerﬂzey/'éﬂ@}ﬂ-eq{fw'ﬂﬂ?%ﬁﬁaq%él'°
2t S boxam de;

ﬁ benzam do-1-(2-(tert-but ox%carb nyl am no QCeté’lg,%Xr [
ol i d,1,—(@-/§mlr@a$—95§5y-hqggplonyl)-4 enzoya ino-pyrrolidine-2-c xylic

adid( 2- ami noacet yl ) - 4- benzam do- N- (pent an- 3-yl ) pyrrol i di
ne- 2- car box

1S phesir T Rab scenibie sai S8iofe BYPIRs A7S PISATES ingreet
-2- car boxam de;

% ar box coe &%@&ml QCC%VJ?@%GPB%Q%&QH%HWW rolidi ne-2-

1-(2 (aﬁ‘l ﬁBhé-é?-fg[l}an-%@q{E@m MVN)CAVE‘PWHW YT vEPlidine-2-
c'a%x?hc?@c:ﬂ boxam de;

| dl ne(gr§n g%?ggé%ﬁ%'&@ 3-&# g]oldg-y ptroeﬁ?ct)nykﬁul-)éeﬁgcg){lé)rjmno pyrrolidine-
glcérgomb@@mcet yl)-4-benzam do- N- (tetrahydro-2H pyran-4

-yl) pYLS 1 -2-
T N e o S L
darlmdxytic agid2and ar boxami de;

1-(2 Y X-BeidVRirhybpyraidiRe -,
) pyr@gi ?gﬁgbfa\?g’r%gﬁiﬁnggdhw) o i
carpoxyhiere@idacet yl ) - 4- benzani do- N- phenyl pyrrol i di ne- 2-ca
AROptRfindeeutiMfly acceptable salts, esters, hydrates, and prodrugs thereof.
1- (2-am noacetyl)-4-benzam do- N- (t etrahydr of uran-3-yl)
pyrrolidi ne-2- carboxam de, and pharmaceutically
acceptable salts, esters, hydrates, and prodrugs
thereof. 119 WD 2007/078990 PCT/ US2006/ 048790 85.

The conpound according to claim84 selected from (2S,
4R)

1- (2-am noacetyl ) -4-benzam dopyrrolidi ne-2-car boxam de
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(2S, 4R
1- (2-am noacetyl)-4-benzam do- N- et hyl pyrrol i di ne- 2-

w@aropoxsne de; 5 (2S, 4R) PCT/US2006/048790

1- (2-am noacetyl)-4-benzam do- N- et hyl pyrrol i di ne-2-car
boxam de; (2S, 4R

1- (2-am noacetyl)-4-benzam do- N-i sopropyl pyrrolidine-2
- carboxam de; (2S, 4R) 1-(2-am noacetyl)-4- benzam

i do-N-cycl o p ropyl pyrro lidine-2- carboxam de; 10
(2S, 4R

ﬁ‘ be%é'&g%o&n& %c&&%fﬁg’t@l&é?ﬁﬁyp Al 6NN 5 eeldc)qyfrom:

di ne- 2- "car boxam de; @
1 (215(31%39%?%”')'440%ﬁﬂ‘éqﬂpé{6° inesrPRe* Sy r r ol i di
ne- 2+.@arkiAsacatgiea-HehZamidd-N-methylpyrrolidine-2-carboxamide;

il 2( 21a Cag‘glgggé%y%r f‘ﬁe@%ﬁq"ﬁ‘%@-aﬁblﬁé’r%l%&%”%E%x’ém.déj' ne
1- (2'1@(mm1803¢6ywl)-44b¢rmazradn -Nesopropybyrrgliding-2erreaxaide;

car bQIX n&rﬁ%ba nzamudo—N cyclopropylpyrrolldlne-z -carboxamide;
1-(2-a noace enzam do-"'N- cycl Y)pf}%”m [ gl ne-

2- calrlpg)gaml@qﬂ dtqrg@togmarbonylamlno)acet olidine-
%rt{ogaﬁ,méwoacetyl ) - 4- benzam do- N-tert-butyl pyrrolidine-
- car boxam de

1- ( 2- 1atd- m@@@gﬁy&-ﬁbﬁ%ﬂﬂg alo(_pﬂ_nﬁne:? yl&mmllg anE-carboxaIEude

-yl )pge- élﬁ|riodbé@})%bammamr\lala{clc(p%&ylmm)ohdme—2 carboxamlde

1 ( 2| ?{%?r?%]%gég vl tg- Igir%@ ggb&tgl rr&'cﬂ?& BYdhubanide;
1 ( 2 ‘a(ﬁ-ammp?iy) %bgmﬁmbchmlmgr@dmen%FﬁW%a%
j 2 ¥{ 31%’¥Hrma'cg yﬂ%-geﬁ@dﬁﬁeﬁm&@bu&lgﬁrolﬁﬁie 2—carboxam:de

- (2-am noacet -4-benzam do- N- hen rro P Id 2
car bokéﬂﬁ@]‘@oa&ﬁﬁ’ )ztybenzamidpN -tetr% pyra"'4'yl pyrrolidine-2-
APESehda:- 4- benzamid o-N- ((R) -tetra hyd rofu ran- 3-

yI)py rolidi ne boxam .d \GEI. | iMoo

accep KPR '%‘ECFE") 8‘?%'"'dﬂ%d fan M%ﬁgﬁ%mﬁgg& ©

ddiedemdide; 120 WO 2007/ 078990 PCT/ US2006/ 048790 86.

The ¢ ] rdi - clai ) : T

. 4 a6 A Lim Bt A2 9N pfirdidiRe-2

10 ORISR AR AR o iz o

carboxamide; '
1—(2-aminoacetyl)-4-benzamido-N-phenylpyrrolidine—2-carboxamide; and
1 -(2-aminoacetyl)—4—benzamido-N-(tetrahydrofuran-3-yl)pyrrolidine-z-

carboxamide, ’

and pharmaceutically acceptable salts, esters, hydrates, and prodrugs thereof.
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1- (2- acet am doacetyl) - 4- benzam dopyrrol i di ne-2-car boxy
lic acid,

wd2me0z800 do- 1- ( 2- (et hyl am no) acetyl ) - pyrr ol i BETESR0€ 848790
rboxylic acid;
4-benzam do-1-(2-(2,2,2-trifluoroacetam do)acetyl)pyrr
ol i di ne-2-carboxylic 5 acid;

4- benzam do- 1-(2-(tert- butoxycarbonylan1no)acety|)pyrr
ol i di ne-2-carboxylic acid;

4- benzam do- 1- (2- (di met hyl am no) acetyl ) pyrrolidine-2-c
%r BO)ﬁ‘nE'cGrdr%hﬂd a@B&dmg to dclaum 84 selected from: ,

enzam do- mamm doace = 2~ OXy
] oS AT AR A R e el app e o Pl
est eqzs, 4R)tr-gd-amincaistyl)bbenmgmitordl-eethylpydrplidinke?-

%rrgoun according to claim86 selected from (2S, 4R
car &t ani doacet yl ) - 4- benzam dopyrrol i di ne- 2- car boxy

lic #28HR) 1-SamiR)acstyhehbenzangde- gthyl(ozrromlfn%-tzh‘gﬁfa%am'de
' no) (36 EARY 1 1PUH R d iyl -418eRzerREE N Kb fopy by rrdfidifle-2 2S,

Cadi%ﬁlzléﬂﬂ do-1-(2-(2,2,2-trifluoroacetan do)acetyl)pyrr

ol i dl(ﬁs 4R) $77 bavyddcety@ca-BeniatfidoARbydofrepylpymolidios-21
-(2-(tert-but oxycarbony | amino)acetyl)pyrrolidine-2-
caliemAS c acid: 20 (2S, 4R)

4- benzgiRp4- be(uzar@dione(mﬁbamutm(yaarepwl;amyrrq)aqze;tmmmno;gd@e -2-
oxx,‘l érﬁ acid; and (2S, 4R
'do-

ar.b
cﬁrtboé‘ 1- (2 f or mam doacet y| )d%rrol I di_ne-2-car boxy
lic a(esd4R) ariZ-apriaearetdlafbearaidactl-dprrian-é- g)gyfrghdme-Z—

cgﬁ;&léﬁ,,d@ydrat es, and prodr ugs thereof. 25 88. A

d d
N T R T T e
darbdi@afdé:di none prodrug. 89. A pharnaceuti cal

of o1 engR] 178 BN b BRI ar R B Rz "¢

y ‘accept abl
canbdxamddé;er, hydrate or prodrug 30 thereof, and a

phar "ﬁ%euhp qa¢zl LamiAesER} Rkl bﬂenga,wdoen cyglgbutglﬂﬂbh@idefﬁ—

treat eventi ng a pathol ogi call condition
ceshprEmifeg adn1n|ster|ng to a subject in need thereof

a the(Z@QRt)'1C?Lérﬁ|n%EE&?@MV&rﬁmwﬁ-NQért&umwmﬂldnda D a
phar maceuti cal conposition according to any one of

cargeramide; o g9, 35 121 WD 2007/ 078990
PCT/ UGR) @) 04@74rinoBstyldeberenmittb-belbairatiy Aep-2id-roran-fi
ﬁ)%yrr‘éﬁ&ﬂg-'zﬂcérﬂgxéf%b?” i's a human bei ng.

(28, 4R) 1-(2-aminoacetyl)-4-benzamido-N-((R)-3-methylbutan-2-
yl)pyrrolidine-2-carboxamide;

(2S, 4R) 1-(2-aminoacetyl)-4-benzamido-N-((R)-3,3-dimethylbutan-2-
yl)pyrrolidine-2-carboxamide;

(28, 4R) 1-(2-aminoacetyl)-4-benzamido-N-phenylpyrrolidine-2-
carboxamide; and

(2S, 4R) 1-(2-aminoacetyl)-4-benzamido-N-((R)-tetrahydrofuran-3-
yl)pyrrolidine-2-carboxamide,

and pharmaceutically acceptable salts, esters, hydrates, and prodrugs thereof.
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92. The nethod according to claim90, wherein the
pat hol ogi cal condition is selected from
weandiogssascul ar di sease; osteoporosis; inflanmeeCT/u82006/048790
airway 5 epithelium disorders of alveolar tissue;
bl adder incontinence; inpaired hearing; endotheli al
| esions; Type | or Type Il diabetes; diabetic
retinopathy; diabetic neuropathy; atherosclerosis;
CNS rel ated conditions; seizures; ischema; dental
ti ssue disorders ki dney di seases; anaem a;

BJSGUK ﬁ'lpobh g@&‘a B%ﬂahﬁ1 c%ﬂ%t&wh%7 selected from:
sup e |C|a €ep wounds resul m_trauma;

bone 116 Ao iamidPassy AP PRSI GrEa b PR A
g |n gd?ﬁéeodﬁlaﬁms Pf(@ﬂﬁ@xhwwmembfw)myfpmmme -Sodrbhxryiciacid;
c.in I
v ¢ GhEeeREIHE B ey PR e B R i hREE carboxyiic
agidfi ng transplantation of cells and tissues;

2823:4: %)%n%s 3545 gg(EqPButg Cessﬂmnﬂ&%@@ﬂb?ﬁmhdme& ~carboxylic

cause y an reacti've oxyge
aspleci es, free radicals or nitric oxide; diseases or

di sorpggncza%dga @r@gﬂaﬂwm.ﬁcﬁaaétﬁ)pyﬁfoﬁahelz -tarbomyiid acid; and

st rok The met hod accor

wher ét- he@q?@'ﬁfaﬂn@rfsg’%@f °€8ﬁ¥b?ﬁ5’ﬁl‘8'”eé£ o (el f‘g{?a%cédl}l ar
AdgPasfacalicAly addeptanié balts, asieos, dydpt¢s apkairodrags thereof.
wherein the cardi ovascul ar disease is selected from
atrial fibrillation, atrial flutter, ventricul ar

f7ac hyTrer chrapeunt acaording td elaim B¢ seiecledtfiem. 95. The use

of a (%%”H%gqga anQiHBQc:ét )@-@én%\%d@ﬁyﬁbl&hﬁ@ﬂcaﬁﬁb)&ﬁc acid;

for t ture o medi canen
pr eve@S; 4R) Grbqnlzéﬁl'qﬁeh't(z émewyl?g@lﬂaasgﬁy[t} ,ﬂyrrog@ﬁa 12 §agRoxylic

g_l_gri};elt rrLteﬁpgnds to adm nistration of the conpound. 96.
05, uSh Ar e A A TR R s e Sy By a2
&rb&tyat agidi ni stration. 30 122

(2S, 4R) 4-benzam|do—1-(2-(tert—butoxycarbonylammo)acetyl)pyrrohdine'-z-
carboxylic acid,;

(2S, 4R) 4—benzamido-1-(2-(dimethylamino)acetyl)pyrrolidine-z-carboxylic
acid; and

(28, 4R) 4-benzamido-1-(2-formamidoacetyl)pyrrolidine-2-carboxylic acid,
and pharmaceutically acceptable salts, esters, hydrates, and prodrugs thereof.‘

88. A prodrug of a compound according to any one of claims 1 to 87, wherein
the prodrug is an oxazolidinone or imidazolidinone prodrug.

89. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 88 or a pharmaceutically acceptable salt, ester, hydrate or prodrug
thereof, and a pharmaceutically acceptable carrier.

90. A method of treating or preventing a pathological condition comprising

administering to a subject in need thereof a therapeutically effective amount of a
compound or a pharmaceutical composition according to any one of claims 1 to 89.
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91. The method according to claim 90, wherein the subject is a human being.

92. 'The method according to claim 90, wherein the pathological condition is
selected from cardiovascular disease; osteoporosis; inflammation of airway
epithelium; disorders of alveolar tissue; bladder incontinence; impaired hearing';
endothelial lesions; Type { or Type I diabetes; diabetic retinopathy; diabetic
neuropathy: atherosclerosis; CNS related conditions; seizures; ischemia; dental
tissue disorders; kidney diseases; anaemia; leukopenia, thrombocytopenia;
pancytopenia; superficial wounds; deep wounds resulting from trauma; bone
fractures; erectile dysfunction; urinary bladder incontinence; neuropathic pain; .
subchronic and chronic inflammation; cancer; failure of bone marrow; stem cell
transplantation; conditions arising during transplantation of cells and tissues,
conditions arising during medical procedures; conditions caused by an excess of
reactive dxygen species, free radicals or nitric oxide; diseases or disorders of
pregnancy; female infertility; and stroke.

93. The method according to claim 90 or 91, wherein the pathological condition
is cardiovascular disease.

94. The method according to claim 93, wherein the cardiovascular disease is
selected from atrial fibrillation, atrial flutter, ventricular tachycardia and ventricular
fibrillation. ’

95. The use of a compound according to any one of claims 1 to 88 for the
manufacture of a medicament for the prevention or treatment of a pathological

condition that responds to administration of the compound.

96. The method or use according to any one of claims 90 to 95, wherein the
compound' is formulated for parenteral or oral administration.
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