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1

APELIN RECEPTOR (APJ) AGONISTS AND
USES THEREOF

('RO)S RIIIIIJRIJN( E I'0 Rl!I,AI IID
APPLICATIONS

Tins application Is a Continuauon of U.S. application Ser.
No 15/983.519, fled May I R 2018, now allowed. which is
a Continuation application of U ) application Ser No.
15/374.386. filed Dec. 9, 2016. now U.S. Pat. No. 10,100,
059. which claims the benefit of U.S. Provisional Applica-
uon No. 62/265, 177, 1 i lest Dcc. 9, 2015 and U.S. Pro vi sioim I

Application No. 62/26S,168, liled Dcc. 9, 2015, each of
winch ts hcrctn incorporated by refercncc ui ils enurcly

I FIELD

llus disclosure rclalcs gcncrally to lhc discovery of
agonists of the apelin receptor (APJ) and uses of such
agonists. zc

2. BACKGROUND 2.1. Introduction: Apclin and
the Apelin Receptor (Apl)

angiopalhies, pancrealtus, and as a prophylactic against HIM
infection. In 2011 Andersen et al. reviewed apelin and APJ
as an opportunity for therapeutic uses for pulmonary hyper-
tension and pulmonary arterial hypertension (PAI I) Ander-
sen et al. Pulm. Circ. 2011, 1(3) 334-346.

IJnfortunately, entail niolecule ligands of the AP I having
suitable pharmacological properties are lacking. Few non-
pcptidc hgand systems has benz reported to dale Ilurrioz cl
al. rcport compounds that contain polycyclm fiuomphores,
such as lissamine, tvhich make them ill-suited for pharma-
ceutical uses Iturrioz et al, ISASIII3.J. 2010, 24 1506-1517;
EP 1903052 (l,lorens-Cortes et al.). I.JS Publ Pat. Appn
2014/0094450 (Hachtel et al.) discloses benzoimidazole-
carboxylic acid amide derivatives as APJ receptor modula-
toI'S

Accordingly, there Is a octal for small molecule agonisls
of AP.J

3. SUMMARY OF THE DISCLOSURE

This disclosure provnlcs a compound rcprcsentcd by thc
liorniula I

1'he apelin receptor (Apl) tvas cloned in 19'33 as an
orphan Ci-protein coupled receptor (GPCR). The human APJ

gene is located on the long arm of chromosome 11 and
micodes a 377 Iunuto acid Ci protein-coupled receptor Thc
gcnc lbr APJ was designated migioiensui-receptor hke I
(A(i'I'RI I) due to sequence similarities between the tv o lc
receptors ('arpene et al, .I Physiol 13iochem 2007; 63(4)
359-373 I loivever, none of the known peptidergic ligands
for the angiotensin receptors, including angiotensin. activate
API. APJ remained an orphan CIPCR until 1998 when the
pepudc apelin was idmttilicd as iN endo cnous hgand. Lec is
ct al., J Ncurochcm. 2000: 74(1).34-41. Habata et al.,
Btoclum Biophys Acta 1999, 1452(1).2S-SS.

Over the years, apelin and AP.I have emerged as an
important reaulator ofvarious physiological processes. 13oth
apelin and APJ are expressed m the central nervous system do

(CNS) and peripherally in a number of tissues. Expression
ofAPJ luis been noted within thc vasculature of some organs
dild ls a polctit rcgttkllor ol rcktlctl pnict:sst:s Ilichttlitig
dngiogcnesis and vasocottstnction. Cobcllis cl al. report
increased of expression levels of both apelin and API
receptor in preeclampsia-complicated pregnancies. Cobelhs
et al.. Histol Histopathol. 2007; 22(l):1-8. API is also
expressed in nonvascular cell types in heart. liver, and CNS
witt:It: IN ptltildry IOIC IS citirCIillv'itltltu lllvCSligB!toit.
Mtxllnirst ct al., J Neurochem. 2003, 84(5):1162-1172. Apc- o

lin and APJ arc often co-locahzed withm die same organ
suagestina an autocrine regulation of the receptor by its
ligand I iowever. apelin has since been detected in blood
su gesting that concomitant paracrine re ulation of the
receptor is also possible The apelin API system has been z.

implicated as a regulator of venous physiological I'unctions
dnd is believed lo play an unporlant role m thcrmorcgula-
uon, immunity. glucose metabolism, angiogencsis, fluid
homeostasis, cardiac function, hepatic function and renal
function I.adeiras-l opes et al.. Arq 13ras ('ardiol 2008, ii!

90(5):343-349. APJ also acts as a co-receptor during HIM
infection. O'Donnell et al.. J Neurochem. 2007; 102(6)
1905-1917; Zou ct al., FEBS Lett. 2000, 473(l).15-18.

Expression ol'pclin and APJ are cithcr up- or down-
regulaled ui venous pathophysiological conditions. In par- ss
ticuhr. Ihe API appears to be an emerging target for the
treatment of cardiovascular failure. liver fibrosis, cancer,

0

-+.
or a pharmaceutically acceptable salt. a pmdnig, or a salt of
a prodrug, wherein R, is rcprcscntcd by thc fonmila:

ixi»

ll I

v herein

—
QHCI

is a monocychc aryl or hcleroaryl group, each A Is inde-
pt Iidt till) Ci » Bll')I Ci » Bll')'l(arvl). Ci » dlkoxv, Ci
alkoxy aryl, C, » alkenyl. C, „alkynyl, C, „cycloalkyl,
/ CIIS, (CIIz)„NR,R». ('N. / CONRIR», W ORI,
/ COC(CI Iz),NRIR» / COCK,. halogen, hydroxyl, N,,

NHCOR,, NHSOCC» alkyl. NHCOzCI » alkyl,
NOC. NR,R,. O(CH,),NR R» O(CHC)„COIR7,
OCO,, zalkvL ~CO(CH„),NR,R», SIF,.

SOSNR7R». SOO siR, SR7, or tclrdzolonc: Rz and
R» arc uidcpcndcntly C „» dlkoxy, aryl, C

t » Bll ) I C
I » Blkyl

alcohol ( I » alkyl amino, ( I » alkyl antido. ('» alkyl(aryl),
( I » Btk)l (( I » cycloalkyl). (',

» alkyl tetrazol-5-one. C, s
alkyl guanidinyl, C» alkyl heteroaryl„C» alkyl thioether,
C,, alkyl thiol, C, „alkenyl. C, » alkynyl. C,, cycloalkyl,

(CHS),CONHR, (CHS),CORO (CHS)„CO»Ra. H, or
hclcroaryl, or R, and R» together make a 3-9 member nng
WIIIC11 Ilid)'oiltaill Oilt: Oi 111OIC IIClt:roakitlis, Or R, and Rs
together make a 5-8 nitrogen containing ntentber ring tvith
one or more carbonyl groups: n is I, 2, 3. 4 or 5; Rz is
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0
Ri

2
V ~ HV-+ Rs

R,
Ri

is

C, 0 alkyl. C, „. alkyl (C, „cycloalkyl), C, s cycloalkyl,
heteroaryl. or substituted aryl; Rd. R, and Rs are indepen-
dently adtunantanyl, aryl, C, s alkyl. C, s alkyl alcohol, C, s
alkyl iiliiiio Ci s Blkyl tiiiliilo, C s all'yl(atyl) Ci s Blk)1
((', „cycloalkyl), 0, „alkyl ((', s cycloalkyl) ('0 Ri. (', s
alkyl guanidinyl. (', „alkyl heteroaryl. ('» alkyl tetrazol-
5-one, C, d alkyl heterocycloalkyl, C» all yl thioether. C»
alkyl thioi. Cz, alkenyl, Cz, all enyl(aryl). C, s Blkenyl
(heteroaryl), C, alkynyl, Cz s cycloalkyl. C, cycloalkyl-
CO R„(CH,),NRzR„~CH,),ORz, lii

(CHJ,NR,COR,, (CH,),NR SO,R,, (CHB),N
Rc('OBRz. (('IJ,),NJI('OR,. (('IJ,),NJ ISO,R,,

(Clla),NII('0 R,. (('l l ),('ONR R„. (('ll ),CONN
(CH ) CO R (CH ) CONRi(CH )yCONRiR

(CHz),CONR,(CHJ&RB (CHz)„COR,,
(CHz),COBR,. (CHz),SOzNR,(CHB),RB
CHRzCOR, ~HR,CONHCHR,CORB CONR,R„.,
CONRz(CHB),CO,RB, CONR,CHR,CO,Rs,
('O,RR II, or NJI('O,Rz. ((JI,).SO,NRiR„.: SI'3,

or Rd and 8, together make a 4-8 member ring, which may 30

be substituted with one or more heteroatoms; or Rd and R,
together make a 5-8 nitrogen containing member rin v.ith
one or nn&re carbonyl groups; wherein the group Rc is
substituted with onc or morc fluorine aiomsl Rc is aryl,
Ci Cs ill oxy'i s ill vl Ci s ilkyl(aryl). C, „cycloalkyl. H,
heteroaryl. or hydroxyk each x is independently 0-8, and
each y is independently I uk

The disclosure also pmvides a compound represented by
the FomulL3 11:

ili

C, s alkynyl, C, „. cycloalkyl, (CHz),CONHRw
(CHz),CORB. (CHz),(COBR„, H„or heteroaryk or R,

and R„ together make a 3-9 mcmbcr cycloalkyl or hclero-
cycloalkyl group; n is 1. 2, 3, 4 or 5; each x is independently
0-8,
R, m prcscnl or absent. mid if present, is C, s alkyl. C, s

alkyl (Cs „cycloalkyl), C, „cycloalkyl, hclcroaryl, or
substituted aryk

Rs is present or absent, is absent if Rz is present, and if
present is C,, alkyl, C» alkyl (C» cycloafl'yl). C»
cycloalkyl or substinlted aryk

Rd, R„and Rc arc indcpcndently adamanlanyl, aryl. Ci
alkyl, C„„alkyl alcohol. C, „alkyl amino, C, s alkyl
anudo, C, „alkyl(aryl), C, „.

ailkyl (Ci „cycloalkyl), C, s
alkyl (Cs s cycloalkyl)-('Ozgi. (', „alkyl guanidinyl, (
alkyl heteroaryl, (', „alkyl tetrazo1-5-one, ( . d alkyl ('&

heterocycloalkyl. C«alkyl thioether, C,, Bikyi thiol,
C,, aikenyl, C, s alkenyl(aryl)„Cz, Blkenyl(heteroaryl),
C, s alkynyl. Cz c cycloalkyl, Cs s cycloalkyl-C01R.,

(CH,),NR,R,, (CH,),OR,, (CH,),NHCOR,.
(CHB),NHSOCRz. (CH,),NHCO,R,.
(('I I,),CONRzgs, (CI I,),('ONRi(('J iz)c('01Rw
(('I lz),CONN,(( I iz),CONRBRv, (('I lz),CONRi

(CH )yR„(CHz) CONRi(CH ) SO R
(CHz),COR,, (CHz),CO,R,. (CH,),SO,NR,

(CHz)cR, MHR COR, MHR,CONHCHRBCORB
CONR,R„. CONR,(CHB),COzR„,
CONR,CHR„COzR,, COzR„H. NHCO,R,,
SFB, SO,NR Rs, or Rd and R, together make a 4-&3

niember cycloalk31 or heterocycloalkyl group; ivherein
the group Rc is substituted ivith one or more fluorine
atoms: R, is aryl, ( ',, alkoxy, C,, alkyl, C, s all yl(aryl),
C&» cycloalkyl. H. heteroaryl, or hydroxyh and each y is
indcpcndcntly 1-8.
Furllmrmorc. thc disclosure provides a compound of thc

present disclosure, represented by I&ormula II I

or a pharmaceutically acceptable salt, a prodrua. or a salt of 40

a pmdm,

wherein R, is represented by the forinula: wherein

—
QH&t

is a monocyciic hetemaryl group: each A is independently
C, alkyl, C, s alkyl(aryl), C, aikoxy, C, alkoxy aryl,
C- 0 dlkenyl, Ci „alkynyi, C, s cycloalkyl. CFB,

(CHJ,NRzR„, MN, MONR,R„. COR„CO,
(CI Iz),NRiR», ~'Ozgz, halogen, hydroxyl. Ni. NIJ-
(OR NILSO (1 ~ all)I NII(01Ci s Bllil NO

NR Rs 0(CH )xvRiRB 0(CHz) CO Ri
OCOC, s alkyl, 0(:0(CH,),(NR Rs. SF,,
SO NRiRs SO&i siRi or SR each Ri arid Rs tire

indcpcndenlly Ci s alkoxy, aryl, C) 1 ilkvl C~ y sill'y'I alco-
hol C] s dlkyl Biiliilo, C~ salk) I diiiido Ci s zdl'3'1(zirvl) Ci
alkyl (( 3 „cycloalkyl), (1 s alkyl giianidinyl, (

1 0 all yi
bet eroaryl. (', „alkyl thioether, ('1 s alkyl 'thiol, Cz s alkenyl,

whcrcin n is I, 2 or 3; each A is indcpmidmilly C,-C, alkoxy,
0 C,-CB alkyl, C, s cycloalkyl. halogen, or SF,: R, is Ci-C&,

alkyl, C,, alkyl (C, & cycloalkyl) or C,-Ci cycloalkyl.
Rd is aryl, (.', d alkyl, ('1 s alk34(aryl), 0, s alkyl ((', s

cycloalkyl), C, „alkyl heteroaryl, ('z d alkyl ('0 heterocy-
cloalkyl. C, „alkenyl(aryi)„C» alkenyl(heteroaryl). or

y. heteroarylt wherein the group Rd is substituted with one or
morc fluonnc atoms, and

Rm is aryl, C, „alkyl, C„alkyl(aryl). C, „alkyl (C, s
cycloalkyl). C, „alkyl heleroaryl, C, s alkyl tetrazol-5-
one, ('3 „cycloalkyl, or heteroaryl.

&1! 'I'he disclosure provides the compound of the present
disclosure. wherein each A is independently C,-C, alkoxy,
C,-C, alkyl. chloro, or fluoro. In one embodiment, each A is
utdcfzcndcntly fluoro substituted C,-CB alkoxy or fluuro
substitulixl C, -C, alkyl.

ss Thc disclosure provides lhe compound of lhc present
disclosure, wherein 8, is W'dI Ii, W'sll», -c('slid or
-cC, I I „,
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0
Ri

8

Rd

/ IN+ R,

3 3(

i
lhc disclosure provides thc compound of the presmit

disclosure. wherein the Rd group contains a nitrogen and two
or more fluorinc atoms.

'lite disclosure provides the compound of the present
discliÃlllc. wlierclll Rd ls Ci p alkyl( lryl) Ci 4 Bll vl 0) clodl-
k) I ( 3 s Bll 3 I lleteroatyl (

3 d alkyl heterocycloalkyl, (', s
alkenyi(aryl). or Cs, all enyl(heteroatyl). The cycioallyl
gmup in the (', d alkyl cycloalkyl may be a bicycloalkyl or
a spiroalkyl group or the heterocycloallyl br(cup in the C, 3

1 I i
alkyl cycloalkyl may bc a hetcmbmyclodlkyl or a hctcro-
spiroalkyl gmtup. More specifically. Rd may be C» alkyl
1ihfluoroaryl), C, d alkyl difluorocycloalkyl. C, s Blkyl dils
luoro heteroaryl, (', d alkyl difluoiuheteroCyCloalkl, ('3 s
alkcnyl(ihfluoro aryl), or Ci s alkcnyl(difluoro lmteroaryl).

'lite disclosure also provides the compound of the present
disclosure. wherein Rs is heteroaryl. In particular, R, may be
oxadiaxole, oxazole. 0-niethyl thiaxnle, tetravole. thiaxnle,
or triaxole.

Pharmaceutical compositions are also provided comprls
ing at least one phannaceutically acceptable excipient and a
therapeutically effective amount of the compound of the
prcscnt disclosure. Thc therapeutically clfectivc unount
may bc an mnount eflbctivc Ibr lowcruig blood pressure.
Alternatively, the therapeutically effective amoiuit is an
amount etfective for the treatment of asthma. cardiomynpa-
thy, diabetes, dyslipidemia, hypertension. intlanmtation,
liver disease. metabolic disorder. neurode enerative disease,
obesity, prceclampsia. or renal dysfunction.

In another cmboihmcnt, the disclosure provules thc usc in
a treatment ol an apclui rimcptor (APJ) related disoriicr 01 a
compound I ornlula I.

C, s alkyl (Cs „cycloalkyl). C, „. alkyl tctmzo)-S-onc. C, s
alkyl gumudinydl C, „alkyl heiicroaryl C,, alkyl tluoethcir',,

alkyl thioi, Cs, alkenyl. C,, allynyl. C, s cycloalkyl,
1CHB),CONHR„. (Cids),COR„, (CHB),CO,RB H. or

heteroaryh or Rr and Rs touether niake a 3-9 member ring
v hich niay contain one or more heteroatoms; or Rv and Rs
together make a 5-8 niuogcn containuig member ruig widi
ouc or more carbonyl groups; 0 is I. 2, 3, 4 or 5,
R, is C, s allyl. (',, alkyl (C„s cycloalkyl), C, s cycloalkyl,

heteroaryl, or substituted aryh
Rd, R, and Rs are indePendently adamantanyl. aryl, C, 3

allcvl (
3 s alkyl alcohol (

i s alkyl amino, (
i s Bll y I

anudo. C, s alkylflttyl), C, „ailkyl (C, „. cycloall 3 I), C,
alkyl (C., s cycloalkyl)-COsRB C, s alkyl guaniduiyl Ci
all yl heteroaryl, C,, alkyl tetrazo)-5-one. C, d all yl het-
emcycloBII vl Ci s alkyl thioether. C» alkyl thiol, Cs s
alkenyl, Cs s alkenylfatyli. ('3 s alkenylfhetematyi), (', s
alkynyl. Ci „cycloall yl, Ci „cycloalkyl-('Oigi,

1CHB),NR,RB ~CHB),OR,, (CHB),NR,COR,,
((.'I is),NRVSO,R . 1('I ls),N RVCO,Ru
((.'I 1,),NI ICOR, 1( I I 3). N I I SOB R 3,
(CH,),NHCO,R, 1CH,),CONR RB,
(CH ) CONR (( H ) CO R. (CH ) CONR

1CH,),,(:ONRBR„(CH,),CONRB((:H.)VR„
(CH )„CORu (CH,),CO„Ru (CH„),SO,NR,

(CH )3R, MHRrCOR„BOHR,CONHCHR COR,
('ONRVR», ('ONRv1('I ls),('Oigs,

('ONRi(TIR„('OzRV, ~'OBRV. II. or NII('OBRB,
(CH,),SOBNR,R„; SF,: or Rd and R, together mal e

a 4-8 member rin which may be substituted with one or
more heteroatoms; or Rd and R, together make a 5-8
llltrogcli colltdllliltg mclllbcr Illig 0 i(11 olio ol lilorc'. Cal-

boll)'I gni tips,
wherein the group Rd is substi nited with one or more fluorine

atoltis;
Rv is aryl, C, „alkoxy. (', s alkyl, (', s alkyl(atyl), (', s

cycloalkyL H. heteroaryL or hydroxyh each x is indepen-
dently 0-8: and each y is independently 1-8.
In yct mtothcr cmbodimmit, thc disclosure provules thc

usc in a treatment of mi apclin receptor LAP)) related
disorder of a compoiuid represented by the liormuks II

or a pharmaceutically acceptable salt, a prodrua. or a salt of
a prodrug„wherein R, is represented by the fomtula:

0
Ri

x
2

C-+'i
wherein

or a pharmaceutically acceptable salt. a pmdnig, or a salt of
a prodrug, wherein R, is rcprcscntcd by thc fonmila:

is d monocychc aryl or hetcmaryl group, each A is
indcPeniiently C~ s Ill vl C~ s Ilkvl(acyl) C~ s Blkoxy, C, s
alkoxy aryl. ('3 s alkenyl, Cs s alkynyl, Cs s cycloalkyl,

Cl' (( ll ),NR R, ( N. ('ONR,R, ~'OR,
COB(CHB),NR,R,. CO,RB. halogen. hydroxyl. Ns,
NHCOR,„NHSOBC, „alkyl, NHCO,I'» alkyl,
NOB. NR,RB, O(CHB),NR R,. ~(CHB),COBRu
OCO, „.

ialkyl, ~BCO(CH ),NR,R,, SF,-,
SOBNRrR„. SO(, »Ri, SR,, or tctrazolone. Ri and

Rs are indePendently (', „alkoxy, aryl. C, s alkyl. (
3 s Bll )i

alcohol (
3 s alkyl amino, (', „alkyl amido, C, „alkyl fatyl),

i. (xi ~

Hct

v llereiil
so

is a monocyclic heteroaryl group; each A is independently
('» alkyl. C, s alkylfatyl), (', s alkoxy, ('» alkoxy aryl,
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C- » Blkenyl, Cl » alkynyl, C, » cycloalkyl. CF»,
(CH,)„NR,R„. CN. ('ONR,R„. COR,. CO,

(CH»),NR R», ~O»R3, halogen. hydroxyl. N,, NH-
(OR NILS(

1 ~ all)I NII(O»C(»B)11)NO
NR,R» O(CH»),NRzR„, ~(CH»),COzRz,
OCOC, alkyl, OCO(CH»).NR,R,„SF,-,
SO NR R» SO(l 3(R3 Or SR1 CBCh Rl Bnd R» iirC

independently (', „alkoxy, aryl, (', y alkyl„( 1» all 11 alco-
hol, (', „alkyl amino, (', » alkyl amido, ( 1» Bll yl(a(yl) (
alkyl (C» cycloalkyl), C, „alkyl guanidinyL C, » alkyl io

heteroaryl. C» alkyl thioether, C, „ally I thioL ('3, alkenyl,
C„y Blkynyl, Cy 3 cycloalkyl, (CHz) CONHR»

(CH ),COR, (CHB),CO»R, H. or hctcroaryl: or R
and R„ togcthcr makes 3-9 mcmbcr cycloalkyl or hctcro-
cycloalkyl group; n ly I, 2, 3. 4 or 5: each x i ~ independently
0-8;
R, is present or absent, and lf present, is C» alkyl, C»

alkyl (C, cycloallyl). Cy „cycloalkyl. heteroaryl. or
substituted aryl,

R, is present or absent, m absent if R, is present, and if zo

present ls C, „alkyl, C, » alkyl (C, cycloalkyl). C,
cycloalkyl or substituted aryk

R», Ry. and R» are independently adamantanyl, aryl. (
alkyl, C, „all yl alcohol Ci » Ql yl amino. C, „alkyl
amido. Cz, alkyl(aryl), C, „alkyl (C, cycloalkyl). C,, -"

alkyl (C„»cycloalkyl)-CO R, C, „all »yl guanldinyl, C,
alkyl hey((iroaryl, C, „alkyl tcltrazio»1-5-(.ne, C, allyl C,
hetcrocycloalkyl, Ci » Ql vl thlocgul'(» Blkyl tluol,
(',

„. alkenyl, (',
„. alkenyl(aryl). (',

» alkenyl(heteroarylj,
( 3» alkynyl. ('» cycklalkyl, ('3 3 cycloalkyl-COzgl,

(C»H,),NR,R„(CHC),OR,. (('Hz),NHCOR„
(CH,),NHSO,R,. (CH»),NH('01R„
(CH,),CONR,R„(CH»),CONR,(»CH»),('O,R.„

~CHB),CONR3(CH»),CONR„RV, (CH»),CONR,
(CH»)3 R,. (CH»),CONR,(CH») SO,R,,
~('ll ),('OR3, (('I iz),('Ozgz, (('I i,),SOzNR3
(Cl lz),gz. A'IIR,COR3 A I Igl('ONII('I IR„('ORz,

('ONR,R„. CONR,(CH,),COBR,,
('ONR,CHR,COR„COCR.„H. NHCO,R,,
SF,. SO»NR,R„or R» and R, together make a 4-9 tm

member cycloalkyl or lmtcrocycloalkyl group.
(3 hcrcul the group R» is subsututed 1( uh onc or more Iluorule

'(toll ly:

R„ is aryl, (', ~ alkoxy ( 1» alk) I ( 1» alkyl(aryl), C»
cycloalkyl, H, heteroaryl. or hvdroxyl; and each y is»y
independently 1-8.
The use in a treatment of an apelin receptor (APJ) reLated

disorder of a compound rcprcsentcd by thc represented by
Formula HI

I
R

»0

wherein n is I, 2 or 3: each A is independently (',-C, aikoxy,
C,-C» alkyl. C, » cycloalkyl, halogen, or SF»,
R- is C,-C( alkyl, C,, alkyl (C, ( cycloalkyl) or C,-C3

cv'cioidkvh s(
R» is aryl. ('«alkyl. ('z» alhvl(a(yl) (1 alkyl (('3,

cycloalkyl). (', ~ alkyl heteroaryl. Cz» alkyl C» heterocy-

z
Ri

x

14

-+'»

IV

or a pharmaccutlcally acccptablc salt. a prodrug, or a salt of
a prodrug, wherein R, is rcprescntcd by thc fonmila:

v hcrcul

iy a monocyclic heteroaryl group; each A ls independently
( 1» 'Ql vl Ci » alkyl(aryl). ( z y alkenyl, C»» alkynyl, ('3
cvckl'Qky1 ( I(3 (( I I ) NRlgy ( N ( ONR R»

CORz, COB(CHz),NR,R,. COzR„halogen,
hydroxyl, N, NITCORz. NHSO Cl 3 alkyl,

NHCOzC(» alkyl. NO,. NR1R». O(CH ),
(NR3R», ~(CH»),(CO»Rz. ~COC( „alkyl, ~CO
(('II,),(NRzR», SI(„SOzNRzg», SO(,,(R», SR1,
or tetra»alone;

Rz and Ry are independently alkoxy, aryl, C, „alkyl, C, y

alkyl alcohol, (1» 'Qk)l anullo (1» ylkyl amigo (

alkyl(aryl), C» alkyl ((',, cycloalkyl)„C,, alkyl gun-
nldinyl. C, „alkyl heteroaryi„C,, alkyl imidazolyl, Ci
alkyl indolyl, C, alkyl thioethier, C, alkyl Quoi, C
alkcnyl, Cl „alkynyl, C, „. cycloalkyl,

(CH,),CONHR„(CH»),COR,, (CH»),CO»R,, H,
or heteroaryl;

or Rz and Ry together make a 3-g member ring which may
be substituted lvith one or more heteroatoms;

cloalkyl, Cz „alkcnyl(aryl), Cz» alkenyl(hetcroaryl). or
heteroaryl1 wherein the group R» is substituted with one or
morc Iluonnc atoms,;md

R(c isaryl,(
i »dk)l ((»dl yl(alii)((»B)l vl ((3

cycloalkyl). C» alkyl heteroaryl„C, » allyl tetmyzol-5-

onc, C» „cycloalkyl. or hctcroaryl.

In another embodiment, the disclosure provides the uye of
a compound of thc present dl»closure, wlmrmn thc apelin
receptor (API) related disorder ly asthma. cardiomyopathy,
diabetes, dyylipidemia, hypertension. inilmnmation, liver
disease, metaboiic disorder, neurodegenerative disease, obe-
sity. preeclampsia, or renal dysfunction

In one embodiment, the disclosure provides the use of a
compound of thc prcscnt disclosure, I'urthcr compnsulg an
(x-blocker, an angiotmlsul converting enzyme (ACE) ulhlbi-
tor, an angiotenyin-receptor blocker (ARH), a (1-blocker. a
calcium channel blocker. or a diuretic for the treatment of
the apelin receptor (API) related disorder.

In another embodiment, the disclosure provides a com-
pound represented by the FormuLa I v)
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each x is independently 0-8:

R, is present or absent, and lf present. is C, alkyl Cl
alkyl (C, „. cycloalkyl), Cz s alkyl(arvl). C, 4 cycloalkyl,
heteroaryl, or substituted aryh

R„ is present or absent. is absent if R„ is present, and if
Present is ( i s alkyl (

3 s 'ill yl (( & 4 cycloalkyl). ('z s
alkyl(aryl), C, cycloalkyl or substituted aryh provided
that if n is uvo. both A's are not chlorine;

84, Rs. and Rs are independently adamantanyl, aryl. (

alkyl, Ci 4 all)l llcollol Ci p llkyl anuno Ci 4 alkyl
anlido. (', „alkyl(aryl) ( i s alkyl ((', 4 cycloalkyl), ('»
alkyl (C„s cycloalkyl)-CO,R,, C, „alkyl guanidinyl. Cl
alkyl hetemaryl, (', „alkyl imidaxolyl. (

] s ill 3 I lnlioly I,

C, 4 alkyl tetmzol-5-one. C, s alk31 thioether. C,, alkyl
tluol. C, „alkmlyl, C, s alkcnyl(aryl), Cz „. alkenyl(het-
eroaryl), C„s alkynyl, C, s cycloalkyl, C, cycloalkyl-
COzRz, (CHz).NR,R„(CH,),OR,. (CHz),NH-
COR„(CH,),NHSOzRH (CH,),NH('OzR„

(CH ),CONR,R„, (CH,),CONR,(CHz),CO,R,
~( 11 ) ( ONR&(('Ilz)&( ONR&Rs. (( Ilz) ( ONR&

(CHz),,R,. (CH,),COR,, (CH„),COzR,,
~( I is) SOzNR&(( Ill) 8&''I I R&CORw

('JJR,CONHCHRsCOR,. CONR,R,. ('ONR,
(CI I,),('OzR„. A'ONJ(z(:I IRs('O,Rw i COzgw I J. or

NHCOzR, SF,, SOzNR,R,: or R4 and R,
together make a 4-8 mcmbcr ring wluch may be substi-
tuted with one or more heteroatoms; R, is aryl. C»
alkoxy. C, s alkyl, C, „. alkyl(aryl), Cl „cycloalkyl. H,
hetemaryl, or hydroxyh

each y is independently 1-8:

and 2 is H, or O.

1he composition of the present disclosure Formula JV

may incorporate the modifications as described in the pres-
ent disclosure for Iionnulas I-III In addition. compounds of
Fomiula IV may be prepared in pharmaceutical composi-
uons as dcscribcd in the present disclosure. Moreover,
disclosure provides the use in a treatment of apelin receptor
(APJ) related disorders. as disclosed hcrcm, of a compound
represented by the I'ornlula IV

In a preferred embodiment of the compositions or uses of
thc compounds of thc prcscnt disclosure,

F

t hi.

6
lo

F IK Fsr

ls

In mlother prefcrrcd mnbodunmit ol'lm composiuons or
uses of the compound of the present disclosure. R. is

so ~HzcC,H„C(CH,)zCC&Hi, -cC H„-cC,HF(CH,)„
~11zc(.'411,, -cC,I lw cC,I I„I'. -cC,I I„(('Ill), -c(',Ill
(CH&), ~H,cC,H„& CHzcC,HF ~CsH„.
W'IizCI IzCI I&. i CI Iz('ll(('113)z, or&'(('Ill)( I I(CII,)z
In particular. R, mav be

a
is phenyl or 2- or 3-pyridyl, n is I, group A is in the ortho
position and is CF,. CF,CH, CHzCH&. ('J. -cC&H„

OCF,H or OCF, Alternatively, n is 2 and Ai ls
OCH, and A, is OCHs or F. Morc spccilically, so

Hi 'H&
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-continued

In mt tuldtttonal preferred mnboduncnt, Ra may be

In another prcfcrrcd embodiment of thc compositions or
uses of the compounds of the present disclosure, Rs may be

20
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If thcrc arc no fluonnes in thc group, thc backbones of the
Rs groups in the compounds of thc present disclosure may
be modified to contain one or more tluorine atoms by the
replacenient of one or niore hydrogens. Alternatively, if the
Rs groups m the present disclosure contain fluorines. the
backbone may be modilied to incorpomste additional fluorine
substitumits by rcplaccmcnt of aliphatic or aromatic hydro-
gi:ns.

In yct another prefi:rred cmboduncnt, R, or Ru, may be

In preferred embodiments. two gmups in the set of R,, Rs,
Rw Rs and R„„arc sclcctcd Irom thc groups shown ui the
compounds of the present disclosure In other preferred
mubodunents, (luce groups in thc sct of R„R„Rs, R, and
Rm are selected from the groups in the compounds of
present disclosure. In yet another embodiment. four groups
in the set of R,. R, Rw Rs and R,i, are selected fmm the

„groups in the compounds of the present disclosure.
For thc compounds and uses above. (he disclosure also

includes bioisosteres such as tetmszolones and pentafluoro-
sullhnyl. In particular, MF„MHs. M CH„or 0
CFs or an aryl CF„CH1„0 CH„or 0 CF,

ss may be rcplaccxi with SFs or aryl-SF,, rcspcctively. Sce
Alvarev et al. 2015 A( S Med ('beni Jet 6 1225-1230
Alternatively, 0 CO2H may bc rcplaccd with a tctrazolone.
See Duncton et al 201(1 Org 13iomol ('hem 14 933g-9342

40 4. I)I(I'All,l:D l)I IS('RIFI'ION Oli 'I) lii
DIS( 0LOSURE

~ JD

~ JD

4 1. Definitions
**Alkcnyl" rcfcrs 111 all uusatulJ(cxi branchcxi, straight-

chain or cyclic alkyl gmup bavin at least one carbon-
carbon double bond derived by the ran)oval ofone hydrogen
atom from a sin le carbon atom of 0 parent alkene. The
group may be in either the Z- and E-forms (or cis or trans
confiirmation) about thc double bond(s). Typical alkenyl

0 groups uicludc. but arc not lumted to, cthenyh propcnyls
such as prop-l-en-l-yl, prop-l-m1-2-yl, prop-2-1:n-I-yl (al-
lyl). pmp-2-en-2-yl, cycloprop-I-en-I-yh cycloprop-2-en-I-
yl, butenyls such as but-I-en-I-yl. but-l-en-2-yl, 2-methyl-
prop-I-en-I-yl. but-2-en-l-yl, but-2-en-I-yl. but-2-en-2-yl,

s. buta-1,3-dieu-l-yl, buta-1,3-dieu-2-yl, cyclobut-l-en-l-yl,
cyclobut-1-1:n-3-yl, cyclobuta-1,3-dimi-l-yl, mid thc like.
Thc alkcnyl group may be substitutixl or unsubstitutixh In
certain cmbodimcnts, an alkmiyl group has from 2 to 20
carbon atoms and in other embodiments from 2 to tI carbon

ail '1 1 0 la 0

"All oxy" refers to a msdical OR 0 here R represents an
alkyl, cycloallyl. aryl, or heteroaryl youp as defined herein.
Rcprcscntativc cxamplcs include, but arc mit limited to,
me1hoxy. cthoxy. propoxy. butoxy, cyclohcxyloxy. and the

ss like Thc alkoxy group may bc substituted or unsub stitutcd.
"Alkyl" refers to a saturated, bnsnched or stnsight-chain

nxmovalent hydrocarbon group derived by the removal of
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onc hydrogen atom from a suigic carbon atom of a permit
alkane 'lypical alkyl groups include, but are not limited to,
methyl. ethyl. propyls such as propan-i-yl, pnipan-2-yl, and
cyciopmpan-i-yl, butyls such as butan-I-yl. butan-2-yl,
2-methyl-propan-l-yl, Z-methyl-propan-2-yl, cyclobutan-I-
yl, tert-butyl, and the like. The alkyl group may be substi-
tulixl or unsubstttutcxf, lor cxamplc with methyl or a

halogen(s) such as diiluoro or tnlluoro. In ccrtaui mnbodi-
nients. an aikpyl group comprises from 1 to 20 carbon atonis.
Alternatively, an alkyl group may comprise from 1 to g IB

carbon atoms.
'Alkyl(aryl)*'efers to an acyciic alkyl fzmup in which

one of the hydmgen atoms bonded to B carbon atom,
typically a lcnninal or sp'arbon Blom, is rcplacixl with an
Bryl group. Typical alkyl(aryl) groups mciude, bul are nol
liniited to, benzyl, 2-phenylethan-l-yl, 2-phenylethen-i-yl,
naphthylmelhyl, 2-naphthylethan-1-yl. 2-naphthylethen-1-
yl. naphlhobenzyl, 2-naphthophenylethan-1-yl and the like.
In certain embodiments. an alkyl(aryl) group can be (C, „,)
alkyl(aryl) e g.. the alkyl group may be (C«o) and the aryl Io
moiety may bc (Cs n,). Thc alkyl(aryl) group may be sub-
sululixl or unsubstitunxk

"AlkTnyf" refers to an unsatunsted branched or straight-
chain having at least one carbon-carbon triple bond denved
by the removal of one hydrogen atom from a single carbon
atom of B parent alkyne. Typical alkynyl groups include, but
are not liniited to. ethynyl, propynyl, butenyl, 2-pentynyl,
3-pcnlynyl, 2-hexynyl. 3-hcxynyl Bnd thc like. 11&c aikynyl
group may be substituted or unsubslitutcd. In certmn
embodiments, an alkynyl group has from 3 to 20 carbon io
atoms and in other enlbodiments froin 3 to g carbon atonis.

"Aryi" refers to a monovalent aromatic hydrocarbon
roup derived by the removal of one hydrogen atom from a

single carbon atom of a parent aromatic ring system. Aryl
encompasses S- and 6-membered carbocyclic aromatic is
rings, for example, benzcnc or cyclopenladmnc; bicyclic
ring systems wherein al least onc ring is carbocyclic and
aronmtic. tiir example, Ilaphthalene. indene; or two aronlatic
rin systems, fiir exanlple benzyl phenyl. biphenyl. diphe-
nylethane. diphenylmethane. The aryl group may be substi- so
nited or unsubstituted. for example with a halogen, such as
fiuoruie.

"Cycloalkyl" refi:rs to a saturated or unsaturated cyclic
alkyl group. Whore a specific lcvcl ol saturation Is inlcndixk
the nomenclature "cycloalkanyl" or "cycloalkenyl" is used.
'1'ypical cycloalkyl groups include, but are not limited to,
roups derived fmm cychipropane, cyclobumne. cyclopen-

tane. cyciohexane. and the hl e. The cycloalkyl group may
be substituted or unsubsututcd. In certain embodiments, the
cycloalkyl group can bc C, „, cycloalkyl. such as, for o

cxiunple, Ci cycloalkyl or cCIH„. The cycloalkyl roup
niay also be a bridged bicyclic cyckialkyl gmup, a fused
cycloalkyl mup or a spini cycloalkyl group Non-limiting
examples of bridged bicyclic cycfoalk31 ~oops Bre bicyclo
[2.2.1]heptane„bicyclo[2.2.1]hexane, bicycle[2.2.2]octane. s.
An cxamplc ol' fused cycioalkyl group is bicyclo[4.4 0]
dimmic or dccalin. Non-limiting cxiunples of spiro cycloal-
kyl groups arc spiro [3.3] hcqttanc. spiro [4.3] oclmic, or
spiro [5 4J decane

"l)isease" refers to any disease. disorder. condition, io
symptoni. or indication.

"Halogen" refers to a fluoro, chloro, bromo, or iodo
gro i.l p.

"Hcicroaryl" rcfi:rs lo a monovalent hcleroaromatic roup
derived by tlu: removal ol'onc hydrogen atom from a single ss
atom of a parent heteroaromatic ring system I leteroaryl
encompassesi 5- to 7-nleilibered aroinatic, nxmocyclic rings
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containuig one or morc. for cxamplc, from I to 4, or in
certain embodiments, from 1 to 3, heteroatoms chosen from
N, 0, and S, with the remaining ring atoms being carbon;
and polycyclic heterocycloalkyl rings containing oneiii'ore.

for example, from I to 4, or in certain embodiments,
from I to 3. heteroatoms chosen from N. 0, Bnd S. with the
rcmauung ring atoms bcuig carbon and whcrcin Bt least one
hclcroalom is prcscnt ui;m aromauc nng. Thc hctcroaryl
gmup niay be substituted or unsubstituted

lior exainple, hetemaryl includes a 5- to 7-niembered
heteroaromatic ring fiised to a 5- to 7-nlembered cycloalkyl
ring and a 5- to 7-membered heteroaromatic ring fused to a
5- to 7-membered heterocycloaikyl nng. For such fused,
bicyclic hclcroaryl nng systems wlmrmn only onc of thc
nngs contains onc or morc hclcroaloms, thc pouil ol anach-
ment may be at the heteroaroniatic ring or the cycloalkyl
riag. When the total munber of S and 0 atoms in the
heteroaryl gmup exceeds 1. those heteroatonls are not adja-
cent to one another. In certain embodiments. the total
number of S and 0 atoms in the heteroaryl krroup ls not more
than 2 In certain embodiments. thc total number of'S mid 0
atoms in lhc aromanc hclerocyclc is nol morc than 1. Typical
heteroaryl groups include. but are not limited to, gmups
derived from acridine, arsindole, carbazole. fi-carbo)joe,
chromane. chromene. cinnoiine, furan, imidazole, indazole,
indole, indoline, indolizine. isobenzofumn. isochromene,
isoindoie. isoindoline, isoquinoline. Isothiazole. Isoxazole,
naphthyriduic, oxadiazolc. oxazolc. pcnmiduic, phcnantlui-
duic, phcnanlhroliim, phcnazinc. phthalazinc, pipcndinc.
pteridine, purine, pymn. pyrazine, pyrazole. Pyridazine,
pyndine, pyriinidine, pyrmle. pyrrolizine, quinazoline, qui-
noline, quinolizine, quinoxaiine, tetrazole. thiadiaznl, thi-
aiole. tlfiophene, triazole, xanthene„and the like. In certain
embodiments. the heteroaryl group can be between 5 to 20
membcrcd hetcroaryl, such as. for example, a 5 lo 10
membcrcd hctcroaryl. In certain cmbodnnenls. hctcroaryl
groups can bc those dcnvixl from tluophcnc, pyrrolc, ben-
zothiophene. benziifuran, indole. pyridine, quinoline, imi-
dazole, oxazole, and pyrazine

"Heterocycloalkyl*'efers to B non-aromatic monocyclic
ring or fused non-aromatic polycychc rings with one or
morc hctcroatom(s) uidcpcndcntly sclectixl lyom N, S and O.
wilh llm remaining ruig atoms being carbon and whcrcui al
least onc hcleroanim is present in each non-aromatic nng.
'1'he heterocycle group may be a three-niember ring. a four
meniber ring, a five member nng. a six member ring or a
seven member ring. In certain embodiments, the heterocy-
cloallyl group is 1,4-dioxane, 13-dioxofane, 1,4-dithiane,
IiliidazoliiliiiC. IllorplloliiiC. pipCridliiC, pipCIldoilC, pipCIB-
zuic. pyrolidone, pyrrolidine, or 1.3,5-trilluanc. It may con-
taui m»mide. The helcrocycloalkyl group may bc bicychc
such as an heterospiro gmup. e g., hetemspiro [3 3J hepta-
nyl, hetemspiro [3AJ octanyl. or heterospiro [5 5J undeca-
nyls The heterocycloalk31 group may be substituted or
unsubstituted. Tints, heterocycloalkyl mup encompasses
hclcrocycloalkyl groups substituted with one or morc halo-
gcns, suCh Bs3,3-ihfiuoropipendinc, or 4.4-dilluoropipcri-
duic. In addition, the hclerocycloalkyl group may bc sub-
stituted with a (: I-(s alkyl or ('I-(s halo alkyl group such as
a i Cl'I group

"Phannaceutically acceptable" refers to enerally reco-
nized for use in animals, and more particularly in inimans.

**Pilarilliiccuticallv'cceptable sall rclcrs 10 B BBII ol B

compound that is phamiacculically acceptable mid that
possesses thc desired phamuicological activity of lhc parent
cmnpound Such salts include (I ) acid addition salts,
formed with inorganic acids such as hydmchloric acid,
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hydrobronuc acid, sulfunc acnl. Iutrm acul, phosphonc acid,
and the like; or formed with organic acids such as acetic
acid. propionic acid, hexanoic acul, cyclopcntanepropionic
acid. glycolic acid. pyruvic acid, hsctic acid. malonic acid,
succmic acid, malic acid. malcic acid, fumaric acnl, tartaric
acid. citric acid, benzoic acid. 3-(1-hydroxybenzoyl)benzoic
acid. cinnamic acid. mandelic acid, methanesulfonic acid,
and the like: or (2) salts filrmed when an acidic proton
present in the parent compound either is replaced by 0 metal
1011, C.g., Bn alkBII BICtal lon. Bn tilkallnC Carth lon. ill Bn

aluminum ion: or coordinates with an organic base such as
cthanohunine, diethanolaminc, tricthmlokunuie. N-mcthyl-

lucmnine, dicyclohexylamine, and the like
"Pluirmaceutically acceptable excipienl.*'phamuiceuu-

cally acceptable carrier," or "phannaceutically acceptable
adjuvant" refer. respectively, to an excipient. carrier or
adjuvant lvith which at least one coinpound of the present
disclosure is adnunistered. "Phaunaceutically acceptable
1 chicle" refers to any of a diluent, adluvant. cxcipicnt or
carrier lvith ivhich at least one compound of the present
disclosure Is Bdnllnlsn:rcd

"Pmdru "refers to a precursor or derivative filnn of a
phannaceutically active substance tlmt is less bioactive
compared to the parent dnlg and is capable of being enzy-
matically activated or converted into the more active parent
foun. Prodrug forms of the compounds described herein
may dcsigncd to nuprovc bioavailabilily or stability or
rixiuce toxicity. For cxmnple, compounds ol tlm invmltion
having free amino, amido, carboxylic. hydroxvl. or thiol
gnlups can be converted into prodrugs See Rautio et al.,
200g Nat Rev Drug Dis 7 255-270 I'or instance. free
carboxyl groups can be derivatized as amides. carbamates,
eaters. or N-Mannich bases. Free hydroxy groups may be
derivalized using groups including but nol linnted lo car-
bonates, duncthylaminoacclatcs, ethcrs, hcnusuccinates,
phosphate caters, and phosphoryloxymethyloxycdrbonyls,
as outlined in Iileisher et al, 1996 Advanced I)rua I)elivery
Reviews I'). I I 5-130 ('arbmnate pmdrugs of hydmxy and
antino groups are also included, as are carbonate prodrugs,
sulfonate eaters and sulfate eaters of hydroxy groups.
Dcnvauzation of hydroxy groups as (acyloxy)mclhyl and
(iicvliixv)clhv'I cthcl's whclcln lhc'. Bcv'I gloup nlBv bc Bn

alkyl cater. optionally substituted with groups uicludulg bul
not limited to ether, amine and carboxylic acid functionah-
tieg or v here the acyl group is an ainino acid ester as
described above, are also encompassed. Prodrugs of tlus
type are described in Robinson et al., 1996 3 Med Chem 39
10-IR Free amincs can also be dcnvauzed as unides,
cdrbamates, imincs, N-Maiuuch bases, oxuues, phosphoua-
nndcs. or sulfonamidcs. Cdrbonyls may bc dern duzed to
imine or oxinle prodrugs Thiols may be derivatized as eaters
or ethers. Prodmgs nlay also include compounds lvherein an
antino acid residue, or a polypeptide chain of two or more
(e, two, three or four) amino acid residues is covalently
joined through au amide or cater bond to a free amino,
hydroxy or carboxylic acid group of compounds of thc
invmition. The runuio seal rcsiducs include but are nol
linlited to the 20 naturally occurring ainino acids comntoidy
desianated by three letter symbols and also includes beta-
alanine, citrulline. demosine, gmnma-aminobutyric acid,
hontocysteine, homoserine, 4-hydroxyproline. hydroxyly-
sine, isodemosute, 3-methylhistiduie, norvalui, melhionuie
sulfonc. and ormfliuic.

Su:Icoisouu:I refers to Bn lsouic'I lhBl diflizs in lhc
arrangement of the constituent atoms in space Stereoiso-
nlers that are nlirror images of each other and optically

dctlvc Brc. tcmlcd cndntlonlcls, alai slcrcolsonlcls lhBI dlc
not mirror images 0 f one another and are optically active are
termed "diastereoisomers "

"Subject" includes nlammals and hunlans. 'I'he terms
"lnunan" and "subject" are used interchangeably herein.

"Substituted" refers to a group in which one or more
hydrogen atoms arc each indcpendmitly replaced with lhe
same or difli:rent substituent(s). Typical substitucnts include,
but are not linlited to. CO,I I. cyano. difluoro, difluorom-

IP ethyl, halogen, hydroxyl, keto, methyl, Ns, NI Is,
SO&»III, SII, or tritluoromethyl.
"Theraipeutically eflective amount*'efers to the amount

of a compound that. when administered to a subject for
trcalulg a discase, or at least one ol'he cluucdl symptoms of
a disease or disorder, Is suflicimll to aflccl such treatment lor
the disease, disorder, or symptom 'Ihe "therapeutically
etfective amolult" can vary depending on the compound. the
disease, disorder, and'or symptoms of the disease or disor-
der. severity of the disease, disorder, and/or symptoms of the

Ip disease or disorder, the age of the subject to be treated,
and/or thc weight ol'the sublcct to bc treated. Au appmpnme
amount ui any given instance can be readily apparent to
tlxlse skilled in the art or capable ofdetermination by routine
expenmentation

"Treating** or "treatment" ofany disease or disorder refers
to arresting or ameliorating a disease, disorder. or at least
one of the clinical syntptoms of a disease or disorder,
reducing the nsk ol BCIIuinng a diswisc. disorder, or al lcdsl
ouc of thc clinical symptoms of a discase or disorder.

lo reducing the development of a disease, disorder or at least
one of the clinical synlptoms of the disease or disorder, or
reducing the risk of developing, a disease or disorder or at
least one of the clinical syntptoms of a disease or disorder.
"Treating" or "treatment*'lso refers to inhibitin the disease

li or disorder, cithcr physically. (c g., stabilization of a dis-
cenublc symptom). Physio)ogtcally. (c g., stabihzalion of a

physical parameter). Cr both, or inhibiting at least one
physical parameter which may not be discernible to the
subject. Further, "treating" or "treatment*'efers to delaying

do the onset of the disease or disorder or at least symptoms
thereof in a subject winch ntay be exposed to or predisposed
to a discase or disorder cvml though that sublcct docs not yet
cxpcnencc or display symptoms ol'hc discase or disorder.

Pairs ol'hc I'uncnonal groups dclincd herein may bc
combined in a chemically rational way lior example, (',-('s
alkyl amino means the hinctional group (',-('„alkyl, e.g,,
-OCSHII is combined lvith the functional grouP. amino, e

NH. to foun in this example-nCSHIBNH . Lil ewise,
C,-CS alkyl alcohol would mean a group, c g., nC,HSOH.

0 Sunilarly, C„-C„all oxy dryl means thc I'unctional gmup
C,-C alkoxyil csg.. ~HSCHBOCHSCH, or ~CH1CH,
cmnbmed with an aryl gmup, e.g, / Cpl lsli to form
/ CI 11CI ICOCI Is('I II/ Csii,i'r 0('Ill('I I, (',I I,F,
respectively.

P. As used herein the substinients Rw Rs. R„R„or Rs may
inde)pendently may be suiglc 00 jp, y, o runuio acids, or their
corresponding side chmns, such as thc twenty naturally
occumng anuno acids. c.g., ahuunc (Ala/A), argininc (Ar /
R); asparagine (Asn N): aspartic acid (Asp/D); cysteine

ii! (('ys/('); glutmnic acid ((iluil I); glutamine ((Iln/Q): glycine
(Cily/Ci): histidine (His/H)i isoleucine (lie/I); leucine (Leu/
L), lysine (Lys/K)i methionine (Met/M); phenylalanine
(Phc/F); pmlulc (Pro/P). Scruic (Scr/S): tluconuic (Tlu/T),
tryptophan (Trp,'%'): lyrosinc (Tyr/Y): and valinc (Val/V).

si The individual amiixi acids may ol'ther thc R or lhe S
clurality Alternatively, Rw R„RI„RI, or Rs indePendently
may be two or three amino acids linked by a peptide bond
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R», Rs, Rr. Rz. or Rs IndePendenliy may bc diPO)ttidcs or
tripeptides (I lobbs et al, Pmc Nat Aced Sci USA. I 'P)3. ')0,
6')09-6913): U S Pat No 6,075,121 (l3artlett et al ) pep-
toids: or vinyio ous polypepttdes (Iiagihara et al . I Atuer
Chem Soc. 1992. 114. (I568). the contents of which are
hereby incorporated by reference in their entireties. R,, R,,
Rs. Rz, or Rs utdcpmldmltly may be patt of the cxlmldcd
urulalural anuno acids, c.g., Xte and Schullz, Nat Rev Mol
('ell I)iol. 2(X)6. 7(10) 775-82 or Wang et al., ('hem Bml.
2009, 16(3):323-36, the contents of which are hereby incor- 10

porated by reference in their entireties.
4.2. Deuterated and Other Isotopic Variants
The invention also includes all suitable isotopic variations

of il conlpounil of lhi: nlvi:anon. An isolilplc vanBfion ltf II

compound of lhc invention Is defined as one m wiuch al least
one atom is replaced by an atom having the same atonlic
nunlbet'ut;ul alonllc nlass ififferent fl'onl the aliuntc BIBss

usually or predominantly found in nature Eixamples of
isotopes that can be incorpomted into a compound of the
invention include Isotopes of hydro en. carbon, nitrogen, lo
oxygen. phosphorus, sulfur, lluonne, chlorine, bronunc and
iodine. such as H (dcutcnum), 'H (tnuum) "C, ', "N,
tzO lsO 'I

p Itp Ilq 148 1 8 148 tsp is("I s B tzii
"

I.
' and "', respectively. ('ertaio isotopic variations of

a compound of the inventiim, for example. those in wluch
one or more mdioactive isotopes such as SH or ' are
incorporated, are useful in drug and/or substrate tissue
dtstmbuuon studies Tntialcd and carbon-14, I.c., '. Iso-
topes dre particularly prcli:rred for Iheir ease ol prepare! ion
and detectability Substitution with positron emitting iso- 10

topes. such as 0(',''. "0 and "N. can be useful in Positron
I:mission Topography (PE I') studies

Further. substitution w ith isotopes such as deuterinm may
afi'ord certain thempeutic advantages resulting fbom greater
metabolic stabihty. for example. ulcrcascil in vivo half-hfe Ii
or rcduccd dosage rcquircmenls imd hence may bc prefcrrcd
ht sonlt: clrcUnls(BBI:cs. Isotopic vBIldnons 01 a conlpoUBII of
the invention can generally be prepared by conventional
pmcedures known by a person skilled in the art such as by
the illustrative methods or by the preparations described in 40

the examples hereafter using appropriate isotopic variations
of suitable reagents. In another cmbodunenl, lhc isolope-
labelixl compounds contain dculenum ( H), tntnun (SH) or

C isotopes. Isotope-labeled compounds ol llus invmllion
can be prepared by the general methods well kniown to
persons lmving ordinary skill in the art

Such isotope-labeled compolulds can be conveniently
prepared by carryin out the procedures disclosed in the
Exmnples disclosed hcrcut and Schemes by substituung a
reaihly aiailable isotope-labeled reagent filr a non-labeled 0

reagent. In some Imlanccs, compounds may be treated wllh
isotope-labeled reagents to exchange a normal atom with its
isotope, tilr exanlple, hydrogen for deuterium can be
exchanged by the action of a deuteric acid such as DSSO»/
DIO. Alternatively, deuterium may be also incorporated Into 2.

d compound using methods such as tfuough reducuon such
ds using LiAID» or NBBDI, catalyuc hydrogenation or acidic
or basic Isotopic exchange using appropmale deuterated
reagents such as deuterides, Dz and DSO In addition to the
abm e. P( T publications, WO2014/169280; WO2015/ io
058067: U.S. Pat. Nos. 8.354.557: 8,704.001 and US Patent
Application Publication Nosd 2010/0331540; 2014/
0081019, 2014/0341994, 2015/0299166, the methods are
hereby incorporated by reference.

4.3. Phannaccutlcal Compositions si
1'he disclosure also pnivides pharmaceutical cmuposi-

tlol'Is conlpflslng Bn efiectlve Bnlount of a conlpiunlil Iiilt'-

nnllB I (c.g.. Bnv 01 lhe lornullili: tutti/01 slIUc(UII:s ihsclitsix!
herein). or a phannaceutically acceptable salt of said com-
pound; and a phanndceuucally acccft table carncr.

Phamlaceutically acceptable carriers, adjuvants and
vcluclcs that may be used in thc phamtaccuucal composi-
tions of this disclosure include. but are not linuted to, ion
exchan ers, aiumina, aluminum steamte. lecithin. serum
pmteins, such as hunlan serum albumin, buffer substances
such as phosphates, glycine. sorbic acid, potassium sorbate,
partial glyceride mixtures of saluralixl vegetable fatly acids,
v ater. salts or electrolytes. such as protamine sulfate, diso-
dlum hydrogen phosphate. potassium hydrogen phosphdie.
sodium chloride, zinc salts. colloidal silica, magnesium
tnsihcatc, polyvulyl pyrrolnlonc, cellulose-bascxf sub-
stances, polyethylene lycol. sodimn carboxymethylcellu-
lose, poiyacrylates. waxes, polyethylene-polyoxypropylene-
block polymers, polyethylene glycol and wool fat. If
required. the solubility and bioavailability of the compounds
of thc prcsmu disclosure in phannaccuncal compositions
may be enhanced by methods well-known In the art. One
melhod includes lhc usc ol'ipid cxclpicnts in lhc formula-
tion. See "Oral l,ipid-Based lionnulations Iinhancing the
Bioavaiiability of Poorly Water-Soluble Dmgs (Drugs and
the Phammceutical Sciences)." David .I I iauss, ed. Informs
Healthcare, 2007: and "Role of Lipid Excipients in Modi-
fying Oral and Parenteral Drug Delivery: Basic Principles
and Biological Exmnplcs," Kishor M. %assn, ed. Wiicy-
Intcrscmnce, 2006.

Another knovnl nlethod ofenhancing bioavatlability is the
use of an ainorphous tiirm of a compound of this diacklsure
optionally fiirmulated with a poloxanler, such as
LUTROLS" and PLURONICru (BASF Corporation), or
block copolymers of ethylene oxide and propylene oxide.
Scc U S Pat. NO. 7,014.866 (Inl'cld ct Bl.), and US Pat. Pubs.
20060094744 (lkfarymloll'et al.) and 20060079502 (Lang).

Thc phamlaccuucal compositions ol'he disclosure
include those suitable for oral, rectal, nasal. topical (includ-
ing buccal and sublinguai), puinlonary, vaginal or parenteral
(including subcutaneous, intramuscular. intmvenous and
intrademlal) administration. In certain embodiment~. the
compound of the formulae hcrctn ls athnu»stcrixi transdcr-
mally (c.g.. using a lransdcrmal patch or Ionlophorcnc
techniques). Other formulatiotts may conveniently be pre-
sented m lulit dosage form. e.g . tablets, sustained release
capsules, and in liposomes, and may be prepared by any
methods lveli known in the art of pharmacy. See, for
example. Remin ton's Pharmaceutical Sciences, Mack Pub-
hshing Company. Philadclplua, Pa (17th cd. 1985).

Such prcparauve methods include thc step of bnngulg
into as sue tauon w ilh lhc mohx ulc lo bc aihnirustcrixi ingre-
dients such as the carrier that constitutes one or more
accessory ingredients. In genenzl. the conlpositions are pre-
pared by unifomlly and intimately bringing into association
the active ingredients with liquid carriers. Iiposomes or
finely divnlmi solid camcrs. or both. Bnd then, 11'necessary.
shaping thc product. In certain embodiments, thc compound
is iuiuniustcrixl orally. Compositions ol'hc prcscnt disclo-
sure suitable for oral adnlinistration may be presented as
discrete units such as capsules. sachets, or tablets each
containin a predetermined amount of the active in redient;
a powder or granules: a solution or a suspension in an
aqueous hqunl or d non-aqueous hqunl, an oil-in-waier
hquld enntlslon, a water-ul-oil hquid emulsion, packed in
hposomcs, or as a bolus, clc. Soft gelatin capsules can be
useful for containing such suspensions. which may benefi-
cially increase the mte of conlpound absorption
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In Ihe case of tablets for oral use, carncrs thar arc
coninionly used include lactose and corn starch. Lubricating
dgcnls, SUch as nuigncsiUm 11cdlinc, d&c IdsLI IypicBily Bddcxl.
l&or oml administration in a capsule form, useful diluents
include lactose and dnixl cornstarch. When aqueous suspen-
sions are administered omlly, the active ingredient is cont-
bined with emulsifyin and suspending agenrs. If des&red,
ccl'Lun sivcctcnulg,'uld/of flavol'hlg;UILVCI'L&lollng agents
may be added.

111
Compositions su&table for oral mhnuustrat&on uiclude

lozenges comprising the ingredients in a flavored bas&s,

UsUBIIV suc&osc Bnd Bcdcia or Iragaciulth: iuxl pasnllcs
comprisin the active ingredient in an inert basis such as
gchlnn Bnd glv'cc&ln, or BUcrosc'. Bnd acr&cia.

(:on&positions suitable for parenteral administration
include aqueous and non-aqueous sterile injection solutions
which may contain anti-oxidants, butTers„bacteriostats and
solutes wluch render the formulation isotonic with rhe blood
of lhc hi&cndcd ice&pica&, Bnd IlqUcOUs Bnd non-aqueous&n
sterile suspensions which may include suspending 1 eats
and Iluckcning agents Thc fonmilauuns may bc prcscn&cd &n

unit-dose or niulti-dose containers, tor example. sealed
ampules and vials, and may be stored in a freeze dried
(lyophilized) condition requiring only the addition of the
sterile liquid carrier, for example water for injection~. imme-
diately prior to use. Extemporaneous injection solnrions and
suspcns&ons muy be prepared from sterile powders. ~anulcs
dnd iabicis

Such injection solutions may be in the form, fi&r example, Ic
of a sterile i&I)CO&able aqueous or olesginous suspension.
'I'his suspension may be formulated according to techn&ques
known in the art us&ng suitable dispersing or wettin agents
(such as. for example. Tween SO) and suspending 1 ents.
Thc ster&lc uijectuble prcparauon mdy also bc a stcnle Is
hit ccL'Iblc si&IUIIOU 0&'uspi us&on ul a ULU&-toxic pin cute& dlly-
dcccptdbk: dllUcnt or solvent, for cxiunplc. Bs B si&iunon ul
I,g-butanediol. Among the acceptable vehicles and solvents
that may be employed are mannitol. water„ ltinger's solution
and isotonic sodium chloride solution. In addition. stenle, dc

fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose. any bland fixed Oil

may bc employed uiclud&ng synthetic mono- Or d&glyccridcs.
Fatty ac&dk, such as ole&c ac&d Imd ns lycerxlc denvatives
are usefiii in the preparation of injectables, as are natural
phanuaceutically-acceptable oils, such as olive oil or castor
oil. especially in the&r polyoxyethylated versions. These oil
solutions or suspensions may also contain a ion -chain
dlcohoi ihlUcnt or dlspcrsinlt.

lite plrdnnaccut&cal compos&uons of tins d&sclosurc may o

be adnunistercd &n Ilm form of suppos&1ories fi&r rec&al
administration 'I'hese con&positions can be prepared by
niixinu a compound of this disclosure with a suitable non-
irritating excipient wh&ch is solid at room temperature but
liquid at the rectal temperature and therefore will meit in the 11

rim&urn to release thc active components. Such ma&cnals
include. but arc not hnuted to. cocoa buucr. beeswax and
polyc&hylcnc glycols

'Hie pharmaceutical con&positions of this disclosure may
be administered by nasal aerosol or inhakstion Such cont- rr!

positions are prepared according to tecluiiques well-knov n
in the art of pharmaceutical formulation and may be pre-
pared as solut&om &n salute, employuig bcnzyi alcohol or
other suitable prcservativcs, absorpuon promo&ers 10

cnhancc bioava&lab&1&ty, fluorocarbons. BBIVor other solub&- ss
lizing or dispersuig agents known in the art See, e g., U.S.
Pat. No. 6,g05.031 (Rabinowitz & latTansni)

Top&cal Ixlmirustration Of Ihc phannaccuncal composi-
tions of tlus disclosure is especially useful when the desired
tres&men& involves areas or organs readily accessible by
topical application 1&or topical application topically to the
skin, Ihc pharmaccuucal composition should bc formufarcxl
with a suitable ointment contain&ng the active components
suspended or dissolved in a camer. Camera for topical
administration of the con&pounds of this disclosure include,
but are not limited to. niinerai oik liquid petroleum, white
pc&rolcum. propylcnc glycol. polyoxyc&hylcnc or polyoxy-
propylene compounds. emulsifying v ax. and water. Alter-
nanvely, Ihc pharmaccui&cal compos&tion can bc formufarcxl
with a suitable lotion or cream containing the active com-
pound suspmidcd or d&ssolvcd &0 a camcr. Sui&able carncrs
include, but are not liniited ro. mineral oil, sorbitan monos-
teamste. polysorbate 60. cetyl eaters wax„cetearyl alcohol,
2-0ctyldodecanol, benzyl alcohol. and water I'he phanna-
ceut&cal compositions of this disclosure may also be topi-
cally appl&ed Io thc lower mtest&nal tract by rectal supposi-
tory fomiulation or in a suitable enema formulation.
Top&cally-transdermal patches and iontophoreuc adnunisrrd-
tion are also included in this disclosure

Application of the thenspeurics may be local. so as to be
administered at the site of interest. Various techmques can be
used for providing the compositions at the site of interest,
such as hi)ection, use of catheters. tmcars, projectiles,
pluronrc gcls. srcnts, sustained drug release polymers or
other dcviccs which prov&dc for internal access. Tlnis.
according to yet another embod&ment, the compounds of this
disclosure may be incorporated into con&positions for coat-
ing an implantable medical device, such as pmstheses,
artihcial valves, vascular grafts. stents, or catheters. Suitable
coat&ngs and the enerai prepamstion of coated implantable
dcv&ccs are known ui thc art mid arc cxcmphfied &n U.S. Pat.
No. 6,099,562 (Ding & Hclmus): U.S. Pat No. 5,886,026
(Hun&cr ct al.), and U.S. Pat. No. 5,504,121 (Saba&lian). The
coatin s are typically biocompatible polymeric materials
such as a hydrogel polymer, polymethyld&siloxane, poly-
caprolactone. polyethylene glycol. polylact&c acid, ethylene
vinvl acetate, and mixtures thereof. The coatings may
opt&onally bc further coiercd by u sui&able topcoat of
1luorosrl&cone. polysdccharnlcs. polyethylene glycol, phos-
phol&pals or combinauons thereof Io &mpart controlicxl
release characteristics in the composition ('oatings for inva-
sive devices are to be included w&thin the definition of
phaunaceutically acceptable carrier„adjuvant or vehicle. as
those terms are used herein.

Accorduig to Imorhcr embod&men( thc ihsclosurc pro-
v&des a method of coatmg an implm&tuble medical dcv&ce

comprising thc s&ep of conLicung sa&d dev&cc with Ihe
coatin composition described above It w&11 be obvious to
tlx&se skilled in the art thar the coating of the device will
occur prior to implantation into a mammal.

According to another embodiment. the disclosure pro-
v&dcs a method of imprcgnaung an &mpluntablc drug relcasc
dcv&ce composing Ihc step Of'onLicung saul drug relcasc
dcv&ce w&th a compound or compos&t&on of tlus d&sclosure.
Implantable dn&g release devices include, but are not limited
to. biodegradable polymer capsules or bullets, non-degrad-
able. difl'usible polymer capsules and biodegradable poly-
mer wafers.

Accorduig to Imorhcr embod&men( thc ihsclosurc pro-
v&des mi implan&able mcd&cal device coarcxf w&th a com-
pound or a compos&non compris&ng u compound of tlus
disclosure, such that said compound is therapeutically
active
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According to another embodiment, the disclosure pro-

vides an implantable dnig release device impregnated v ith
ol'oot;lilllllg a coinpouiul of a colnposltlon conlpilslllg a
compound of this disclosure, such that said compound is
released from said device and is therapeutically active.
Where an organ or tissue is accessible because of removal
from the subjcc&, such organ or tissue may bc bathed ui a
mcdnun conuiinulg a composition of Ibis ihsclosurc, a
composition of this disclosure may be painted onto the
organ, or a composition of this discklsure may be applied in la
any other convenient way

In one embodiment. tlfls disclosure provides n composi-
tion comprising a compound of Founula I. or more specihc
compounds disclosed hcrcin, to tron& or preven& asthma,
atherosclerosis, cancer, cardiomyopathy, diabetes. dyshpi-
demia. I IIV neurodegeneration. hypertension. inflamniation,
liver disease. metabolic disorder. neurodegenerative disease,
obesity, or preeclampsia In another embodiment, the dis-
closure provides a composition comprising a compound of
Fomnlia I, or more specific compounds disclosed herein. to Io
treat or pre& cnt cancer, cell prolili:ration, dmbctes, fluid
gomez&stasis, heart diseases (e.g.. hyper&cnsion and heart
failure. such as congestive heart failure). IIIV infection,
immxnie function, obesity. stem cell trafficking. metastatic
cmicer or a vein-related disorder such as an angionla, a
venous insufficiency, a stasis, or a thrombosis.

In another embodiment. a composition of this disclosure
further compnscs a second therapeutic agent. In onc
mnbodimcnt. thc second therapeuuc agmlt is one or morc
additional conlpounds of the disclosure in another embodi- Ic
ment, the second thempeutic agent may be selected from any
compound or therapeutic agent knolvn to have or that
demonstrates advanta eous properties when administered
with a compound having the same mechanism of action as
thc APJ receptor compound ol'onmila I. Ii

In d particular embodiment. thc second therapeutic is an
agent useful in thc trcatmmlt or prevention of a discase or
condition selected front acute decoinpensated heart failure
(ADI Ill), amyotrophic lateral sclerosis, arrhythmia, astluna,
atherosclerosis„atherosclerosis. atrial fibrillation. Bnigada do

syndrome. burn injuries (including sunburn). cancer, cardiac
Iibrosis. cdrdiomyopathy, ccrebrovascular accidmlts, chronic
heart Iailure, diabetes (including gcstatiorml diabetes). dys-
1&pidmnia, HIV ncurodcgmlcmtion, hypertension. infliunma-
tion, ischemic cardiovascular diseases, liver disease. meta-
bolic disorder. neurodegenemtive disease, obesity,
peripheral arterial disease. preeclampsia. pulmonary hyper-
tension, restenosis. transient ischemic attack~. traumatic
brain intuncs, vmltmcular tachycardia, or water retention. In
another embodnnmlt, thc second thcrapculic is an agent o

useful ui the treauncnt or prevenuon of a disease or cond&-
tion selected from cancer. cell prolifemtion. diabetes, fluid
homeostasis, heart diseases (e g.. hypertension and heart
failure, such as congestive heart ihilure). HIV infection,
inunune hlnction. obesity, stem cell trafficking. or memstatic s.
cdnccr.

For exmnplc, when Ihc &hsease or condition is congcslivc
heart failure. thesccond thcrapcuuc agent can be selected
fmm ACli inhibitors, beta blockers, vasodilators, calcnun
channel blockers, loop diuretics, aldosterone antagonists, (c
and angiotensin receptor blocl ers.

When the disease or condition beiilg treated is hyperten-
sion. Ihc second therapeutic agent can bc selimted from
ix-blockers, fl&-blockcrs, calcium channel blockers. diurctics,
nalnurciics, salurcucs. centrally actuig anlihypcrtcnsives, Si
angiotensin converting enzyme (A('I l) inhibitors, dual ACI I

and neutral endopeptidase (NIIP) inhibitors, angiotensin-

rcccptor blockers (ARBs). aldosterone synthasc inhibitors.
aldostemne-receptor antagonists. Or endothelin receptor
'llltagonlsts.

Non-limiting exanlples of o-Blockers include doxazosin,
pmzosui. tamsulosin. and temzosin,

Non-limitin examples of jl-Blockers for combination
thcldp)'IIL'LlcctLxl lrolll dccbUtolol. Scetutolol, a&cnolul,
bisoprol, bupranolol. cdrteolol. carvcdilol, celiprolul,
esniolol, mepindolol, metoprolol. Uadolol, oxprenolol, pen-
butolol, pindolol, pmpanolol, taliprolol. and their phanna-
ceutically acceptable salts

Non-limiting examples of calcium channel blocl era
include dihydropyridines (DHPs) and non-DHPs. The pre-
fcrrcd DHPs are sclcctcd from thc group cons&sung of
amlodipinc, Pclodipinc, isrddipinc, laci&hpinc, rucardlpuie.
nifedipine, nigulpidine. niludipine. nimodiphine, nisol-
dipine, nitrendipine, nivaldipine, ryosidine, and their phar-
maceutically acceptable salts Non-DI I PS are selected from
ampamil. diltiazem, fendiline. flunarizlne, allopamil, mibe-
fradil, prenyiamine. tiapamil. and verampunil and their
plmmlaccutically acccptablc salts

No&1-hnnnng cxanlplcs of Ihldzldc dcllvallvc lllcludc
amiloride, chlo&otlmlido. chlorothiazide. hydrochlorothia-
ide, and methylchlorothiazide

Non-limiting exmnples of centrally acting antiphyperten-
sives include clonidine, guanabenz„guanfaclne and meth-
yldopa.

Non-linuting examples of ACE inlubitors include alacc-
pnl, bmlazepnl. bcrmzdpnlat. cap&opnl, ccronapnl, cila-
zapril, delapril, enalapril. enalaprilat, fosinopril, lisinopril,
moexipiril. moveltopril. perindopril, quinapril, quinaprilat,
mmipril, mmiprilat, spirapril, temocapril, tmndolaprii, and
zofenopril. Preferred ACE inhibitors are benazepril, enalpri1,
lislnopril, and ramipril.

Non-hmiting examples ol'dual ACE/NEP ulhibitors arc,
fhr cxamplc, omapatnla( fdsidotril, and fasldotnlaL

Non-hmiting cxamplcs oi'rcfi:rrcd ARBs include can-
desartan, eprosa&tan, irbesartan, loser&an, olmesartan,
tasosmtan, telmisartan. and valsartan

Non-limiting examples of preferred aldosterone synthase
inhibitors are anastrozole, fadmzole, and exemestane.

Non-linuting cxamplcs of prcfcrred aldosterone-receptor
antagonists arc spironolactonc and cplercnone

Non-linuting examples ol'prcferrcd endo&hclul antagonist
include, for exanlple, bosentan, enrasentan, atrasentan,
danisentan. sitaxentan, and tezosentan and their pharmaceu-
tically acceptable salts.

In one embodiment. the disclosure provides separate
dosage firms Uf a compound of this disclosure and one or
more of any of Ihe above-descnbed second therapeutic
agents, whcrcin thc compound mid second therapeutic agent
are associated with one another. 'I'he term "associated lvith
one another" as used herein means that the sepm ate dosage
forms are peel aged together or otherwise attached to one
another such that it is readily apparent that the sepamte
dosnge fomis are uitcndcd &o be sold and a&hnlrustcrod
together (within less &Iran 24 hours ol'one another, consecu-
tively or sumiltancously).

In the pharmaceutical conlpositions of the disclosure, the
compound of the present disclosure is present in an etfective
amount. As used herein, the teml "efl'ective amount" refers
to mi amount xvhich, when administered in a proper dosin
regimen, is sufliclcnl to troat (Iherapcuncally or prophylac-
ticdlly) thc target disorder. For example. &md cflimtive
dn&UUUI ls suflicicnt 10 rcdUcc or altlclloralc Ihc sL'lL'lllv,
duration or pmgression of the disorder being treated, prevent
the advancement of the disorder being treated, cause the
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rcgrcssion of lhe disorder being treatcxl, or enhance or
improve the prophylactic or therapeutic effect(s) of another
therapy Preferably. the compound is present in the compo-
sition in an amount of front 0 I to 50 wt. '!! . mnre prefensbly
front I to 30 wt %, most preferably from 5 to 20 wt. %

The interrelationship of dosages for animals and humans
(based on milhgrdms per meter squared of body surface) is
descnbcd in Frcireich et al . (1966) Cmiccr Chemoflier Rcp
50 219. I3ody surface area may be approximately deter-
niined from height and weight of the subject See. eg., ic
Scientific 'I'shies, (ieigy Phannaceuticals„Ardsley, N Y,
1970,337.

For phamtaceutical compositions that comprise n second
therapeutic agent, an eficclivc amount of the a!mond thcra-
pcuuc agent is bctw ceo about 20% and 100% ol'lhe dosage
normally utilized in a monotherapy regime using just that
agent. Preferably, an effective mnount is between about 70%
and 100%a of the norntal ntimotherapeutic dose 1'he norntal
monotherapeutic dosages of these second therapeutic agents
are well known in the art. See. e.g.. Wells et al.. eds., zo

Pluirmacotherapy Hnndbook, 2nd Edition, Applelon and
Langc. Stamford. Conn. (2000): PDR Phamiacopocid. Tar-
ascon Pocket Pharmacopoeia 2000, Deluxe iidition, 1'aras-
con Publishing, I,orna I inch, Calif (2000), each of which
references are incorporated herein by reference in their
entirety.

The compounds for use in the method of the disclosure
can bc formula(cd ui unit dosage form. The tenn "unit
dosngc form" rcfcrs lo physically discrete uiuls suitable as
unitary dosage fiir subjects undergoing treaunent, with each io
unit containiim a predetermined quantity of active ntatenal
calculated to produce the desired therapeutic etTect, nption-
ally in association with a suitable pharmaceutical camer.
The unit doss e form can be fora siitgle daily treatment dose
or onc of muluplc daily trcatmcnl doses (c.g., about I to 4 is
or morc limes pcr day). When muluple dmly lrcalmcnl doses
arc Uscxi, the uiut dosage firm can bc lhe wdmc or difli:rent
for each dose

4 4. Methoi(s of Treatment
The disclosure also includes methods of treating diseases, do

disorders or pathological conditions which benefit from
modulation of the APJ rcccqttor comprising adnunislerutg an
cllbcuie amount of nn APJ rcccquor compound of thc
disclosure lo a subject ui need thcrcofi Diseases and cond&-
tions ivhich can beneht fmm modulation (inhibition or 4

activation) of the AP.I receptor include, but are not limited
to, acute decompensated heart failure (ADHF). amyotrophic
lateral sclerosis. arrhytlmtia, asthma. atherosclerosis, athero-
sclerosis, atrial libnllalion, Brugada syndrome, burn uguucs
(including sunburn), cancer, cardiac librosis. cardiomyopa- o

thy, ccrcbrovasculur accidents, chroiuc heart lailurc, dgibc-
tes (including estational diabetes), dyslipidemim HIM neu-
rodegeneratioit, hypertension. inflanunatinn. ischentic
cardiovascuhsr diseases. liver disease, metabolic disorder,
neurodegenerative disease. obesity. peripheral arterial dis- is
cdsc, plcccldiilpsid, pUlinonary h)'pig(elision. iiwlcnosls,
uanstent ischemic attacks, traumatic brdui inl uncs, 1 cntncu-
lar lachycardia, or water retention. Morc spcciiically, thc
hypertension may be pulmonary arterial hypertension 'I he
liver disease may be alcohohc liver disease, toxicant-in- sii

duced liver disease or viral-induced liver disease and the
renal dysfunction may be polycystic kidney disease. The
apclui rcccptor system w utvolvrxl in vein-rclatixl disorders.
Sce, c.g.. Lathan et al., "ERG-APLNR Axis Controls Pul-
monary Vmiulc Endothclnil Prohfcralion m Pulmonary ss
Veno-Occlusive l)isease*'011 ('irculation 130 1179-11')1.
Apelin receptor system has also been implicated in heart
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failure Sce, c.g., Sheikh cl dl., "In vivo genetic proliling and
cellular localization of apelin reveals a hypoxia-sensitive,
endothelial-cmitcred pathway acuvated in ischenuc heart
failure*'007 Am .I Physiol I ieart ('irc Physiol 294 II88-
H98. Thc contents ol'both Laflien et al and Shmkh et al. Urc

hereby mcorporated by reference m their entireties into the
present disclosure.

In one non-limitin embodiment, the disclosure pmvides
a method of treatin an apelin receptor (APJ) related disor-
der in a subjcml is luch comprises txhnu»steung lo the sublccl
the compound of embodiment 1. The apelin receptor (APJ)
rclalcd disorder may be astluua, athcrosclcrosis, cancer.
cardiomyopathy, diabetes. dyslipidemia, hypertension,
inflamnnition. liver disense, metabolic dwordcr, ncurodegen-
erative disease, obesity, or preeclampsia 1'he disckisure
provides methods further comprising treating the subject
with an s-blocker, an an iotensin converting enzyme (A('I'.)
inhibitor. an angiotensin-receptor blocker (ARB), a
ji-blocker, a calcium chmmcl blocker. or a diuretic. Alter-
natively. the disclosure provides a method to treat or prevent
d veal-rcldtcd disolilcr sUch ds dii ailgioina, a vciloUs iilsUI-
ficiency, a stasis or a thrombosis.

In addition, the disclosure provides a method of prevent-
ing IIIV neurodegenemtion in a subject which comprises
administerin to the subject the compound ofembodiment l.

In one embodiment, an efl'ective amount of a compound
of this disclosure can rmigc from about 0.005 mg to about
5000 mg pcr treatment. In more spcmiiic embodiments. thc
osage is frnm abnut 0 05 nig to about 1000 ntg, or from about
0 5 nig to abnut 500 mg. or from about 5 nig to about 50 mg
'I'reatment can be administered one or niore times per day
(for example. once per day„ twice per day. three times per
day. four times per day, five times per day. etc.), When
multiple lrcatmcnls are used. Ihe amount can bc lhe siunc or
diITcrmil. Il is understood thai a lrcauncnt can be aihnuus-
tcrcd every day. every other day, cvcry 2 dnys, cvcry 3 days,
every 4 days, every 5 days, etc I'or example, with every
other day administration. a treatment dose can be initiated on
Monday with a first subsequent treatment administered on
Wednesday. a second subsequent treatment administered on
Friday. ctc. Treatment is lypicafly administcrcd from one to
two times daily. Ellbcui e doses w ill also vary, as recognized
by those skilled in the drl, depending on thc diseases treated.
the severity nf the disease, the route of adntimstration, the
sex, age and general health condition of the sublect. excipi-
ent usage, the possibility of co-usa e with other therapeutic
treatments such as use of other agents and the Judgment of
the treating physicinn.

Altcmalivcly, the clTectivc amount ol' compound of lhe
disclosure is I)Urn about 0.01 mg/kg/day to about 1000
mg/kg/day, from about 0 I mg/kg/day to about 100 mg/kg/
day, from about 0 5 mgikgiday to about 50 mg/kg/day. or
from about I m /k /day to 10 mg/kg/day.

In another embodiment. any of the above methods of
trcalmcnl compnscs Ihc further slap ol co-administering lo
said subjcml onc or more second thcrupcutw. agents. Thc
choice of second therapeutic agent may bc made Ibom any
second therapeutic agent known to be useful fiir co-admin-
istration with a cnmpound that niodulates the API receptor
The choice of second therapeutic agent is also dependent
upon the particular disease or condition to be treated.
Exmnplcs of sicond therapeutic agents that may be
employed in lhc methods of this ihsclosurc arc those scl
fiirlh above Ihr use in combination compositions compnsuig
a conipound nf this disclosure and a second thenspeutic
agent.
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11&c term "co-adm&rusicrcd" as uscxi herein means tha! thc

second iherapcut&c agent may bc admimsicrcd together with
a compound of this disclosure as part of a single dosage fnrn&

(such as a con&position of this disclosure comprising a

compound of the disclosure and a second therapeutic agent
as described above) or as separate, nndtiple dosage forn&s.

Alternatively, the additional agent may be administered
prior to„consecutively with, or followin. the administration
of a compound of this disclosure. In such combination '"

therapy treatment, both the compounds of tlfis disclosure
and the second therapeutic agent(s) are administered by
conventional methods. The administmstion of 0 composition
of this disclosure. compnsing both a compound of the
d&sclosurc and a second therapeutic 0 cnt, to 0 subtcct docs
noi prccludc thc scpnrnie adnunisiration of thai same thera-
peutw. agent, any other second thcmpcutic agent or any
compound ol'h&s d&sclosurc Io said subject ai another t&me

20
dU&lng d cilUrsc of &rodin&cui.

In one en&bodin&ent of the disclosure, where a second
therapeutic agent is administered to a subject, the effective
amount of the compound of this disclosure is less than its
effective amount would be where the second therapeutic
agent is not administered In another embodiment, the
effective amount of the second therapeutic agent is less than
iis cili:ctn c amount would be whcrc Ihe compou&xl of tlus
disclosure is not administered. In this ivay. undesired side
effects associated w&th high doses of either agent may be
n&inimixed Other potential advantages (including v ithout
1&nnianon unproved dos&ng rcgimens m&d/or reduced drug
cost) will be apparent to rinse of skill in the art.

4 5. Kits is
'Ihe present disclosure also pmvides kits for use to treat

thc target disease, ihsordcr or cond&tion. These kits compmse
(a) a pharmaceutical composit&on comprising a compound of
Fomn&la I. or a salt thereof, wherein said pharmaceutical

do
composition is in a container: and (b) instructions describi&tg

u&cshod of us&ng ihc pham&accuncal composinon to treat
the target disease. disorder or condition.

The container may be any vessel or other sealed or
sealable apparatus that can hold said pharmaceutical cnn&-

posinon. Examples Include boules, ampulcs, dn&dcd or
multi-chambered holders bottles, wherein each division or
chamber composes a single dose of said composition. a
divided foil packet wherein each division co&nprises a single

0
duse of sa&d compos&t&on, or a ihspenscr tlmi d&spcnses
single doses of sa&d compos&tion. The con&macr can bc &n

any conventional shape or fnrm as known in the art which
is made of a pharmaceut&cally acceptable material, for
cxiunple a paper or cardboard box, 0 glass or plasnc buttle
or jar. a rc-scalable bag (for example. to hold a "reiill" of
tablets for pLacement into a difibrent container). or a blister
pack with md&vidual doses for pressing nut nf the pack
accord&ng to a thcrapeut&c schcdulc. The conutiner mnployed

00
cm& dcq&end on thc exact dosage fflrm iso)vcd. for example
a conventional cardboard box would not generally be used
to hold a liqu&d suspens&on It is feasible that more than one
container cdn bc used together in a single pacl agc Io market
d s&nglc dosage form For example, tablets may bc con&au&ed

in a bottle. which is in turn contained ivithin a box. In one
embodiment, the container &s a blister pack

Thc k&ts of Ilus d&sclosurc may also compnsc a device to

ddn&nusic& tlr to nu:dsU&t: ool 0 Un&i dose of Ihc pharn&dcc'U-

tical composition. Such a device n&ay Include an inhaler if
said composition is an inhalable composition: a syringe and
needle if said con&position is an injectable composition: a

syringe, spoon. pun&p, or a vessel with or without volu&ne

markings if said composition is an oral liquid composition;
or any other measuring or delivery device appropriate to the
dosage formulation of the composition present in the kit.

In certain embodiments. the k&ts of this disclosure &nay

comprise in a separate vessel of container a pharmaceutical
compos&tion comprising a second therapeutic 0 ent, such as
one of those listed above fiir use for co-administration with
a compound of this disclosure.

Unless defined othe&wise„aII teclu&ical and scientiiic
terms used herein have the same mean&ng as conunonly
understood by one of ordinary skill in the art to which this
disclosure beiongs. The article "0** and "an" are used herein
to rcfcr Io onc or more Ilum onc (&.c., io ai least onc) of Ihe

granunatical oblcci(s) ol'Ihc art&clc. By way ol'example, "an

elcn&cni n&caus tu&c tlr u&orc clt:u&curn.

Throughout the spec&licauon ihc word "compnsing," or
variations such as "comprises" or '*compns&ng,'* w&ll be
understood to imply thc u&eius&on of a stated clement,
in&cger or step, or group of elements, &ntcgcrs or steps, bui
noi Ihe exclusion of any other element, u&&cger or s&01&, or
gmup of ele&nents. integers or steps. '11&e present d&sclosure

may suitably "comprise", "consist of', or "cons&st essen-
tially of', the steps, elements. ancgor reagents described in

thc clmn&s

It is further noted that the claims may be drafted to
exclude any optional element. As such. this statement is
intended to serve as antecedent basis for use of such exclu-
sive terminology as "solely". "only'* and the like m connec-
t&on w&ih thc rcciianon OI claim clmncnts, or Ihc usc ol a

ncgatlvc lun&tat&on,

Whcrc a range of values is provided, &I w understood that
each intervening I slue. to the tenth of the unit of the lower
lim&t unless the context clearly dictates otherwise, between
the upper and In&ver limits of that range is also specifically
disclosed. Each smaller range benveen any stated value or
inicrvmung value in d a&died range m&d any other stated or
intervening vaiue in that stated ran e is encompassed within
thc if&clos&trc. Thc Upper dnd lov ct hung ol lhcsc'n&alk:I
mnges nmy independently be included or excluded in the
range. and each range where either, neither or both limits are
included in the smaller ranges is also encompassed within
thc disclosure, subject to any spcciiically excluded limit in
thc sianxl range. Where ihe aid&cd ran e includes onc or boih
of the limits, ranges cxcludu&g c&&her or boih ol'hose
included limits are also included in the d&sclosure

'I'he following I ixamples further illustrate the discklsure
and are not intended to limit the scope of the disclosure In
particular. it is to be understood that this disclosure is not
lim&ted to particular embodin&ents described, as such may, of
course. vary. Ii &s also Io bc understood that Ihe termu&ology
used here&n is for thc purpose ol'cscrib&ng parnculdr
embodiments only, m&d is not u&tcndcd to bc lun&nng, since
the scope of the present disclosure will be limited only by
the appended clain&s
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5. EXAMPLES

5. j Representative Compounds

US 11,535,630 B2
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Ilvl — I I I—
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0
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0 H
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1'AJ3I,H 1-continued
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H
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5 2. Method and Preparation of Representative Oont-
po l.axis

-c(&lttnl(loci
0

OI I

S berne 2 P(e ushohof sobsf Io(ed v(szoles

0

0LI Ia

d d
OL'I

d

XI PUB (ACR fl, Ish,(e(A — a(OXI(, PIfPPI(I(,TM I CO(,TXT, fl

IS IS I (e(I (IX,TXF,S( OX Xz(7, t. Izh

Intcnncdiatcs I -cyclopentyl-5-phenyl-I H-pyrazolc-3-
carboxylic acids v, ere synthesized as descnbed in Scheme 2.

Ethyl I-cyclopmttyl-5-hydroxy-JH-pyrazoslc-3-carboxylate
v as obtained by reacting cyclopentylhydrazine-TEA salt and
sodium diethyl oxaloacetate in the presence of acetic acid.
Treatment of ethyl I-cyclopentyl-5-hydroxy-IH-pyrazole-3-
carboxylate wtth phosphorus oxybrom(de provided ethyl
5-bromo-I-cyclopcntyl-I H-pyrazolc-3-carboxylatcut 51%
yield. Sumki couplin of ethyl 5-bromo-I-cyciopentyI-I I I-

pyrazole-3-carboxylatetvith appropriate aryl boronic acids
pmvided intermediates with diverse 5-substituted pyrazole
ester that vvere then subjected to basic hydrolysis to afford

so carboxylic acid intermediates.

0

OF(

OLI
HO

d
Ethyl 5-hydroxy-I-cylopentyl-JH-pyrazolc-3-carboxy-

ss late. To a solution of cyclopcntyl hydrazutc d(tnlluoroacetfc
acid salt ig5 g, 251 mmol) in 500 ml, I:tOII was added
AcOII (14.4 ml „251 mmol). Sodium diethyl oxaloacetate
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(4S g. 228 nmlol) was added port&onw &se under stirnng and
the resulting m&xture was heated to reflux for 24 h. The
Icl&ct&ou uux&u&'c wile cooled lo rt aud Ihe solveul w&ls

evaporated in vacuo. 'I he residue was partitioned between
EtOAc (500 mL) and 0 5 N HCI (7SO mL) and the organic
phase was separated The aqueous phase was extracted v ith
EtOAc (200 mLx2) and the organic phases were comb&ned,
washed lvith brine (3(X) ml.). dried using Na,SOs and
concentrated to afford cn&de oil. Crude oil was diluted v.ith
30 mL EtOAc aud then MTBE (200 mL) was added to aflbrd
a white crystalline precip&tate which v:as filtered and dried
to gn c 32.6 g ol'ethyl 5-hydroxy-I-cylopcn&yl-IH-pyrazolc-
3-carboxylateas white solid TI,('r 0 50 (hexane/I&tOAc,
31)HNMR(200MHz CDCI )b 1+22130(&3H
( I I&). I 58-1 68 (m, 211, ('I iz). I 82-2 10 (m, 611. CI Izx3),
4.22-432 (q. 2H. CH,), 4.80-4.90 (m, IH. CH). 6.90 (s. I H,
AI ) I ( MS (I IS I)'l/7 c'llculated foi'

& I
I I

&
iN&O& [ M+I I J

225. 1&ound: 225.2

Ic

EXAMPLES

0

F& OFI

232
Combiflash'R! R& (0-10% EtOAc ul Hexanes) and thc frac-
tions containing~the product (TLC) were pooled and evapo-
ra&cd to provide ethyl I-cylopcntyl-S-aryl-IH-pyrazole-3-
carboxylates

0EI

d
Ethyl 5-bromo-I-cylopentyl-1H-pyrazole-3-carboxylate

To a suspension of ethyl 5-hydroxy-I-cylopentyl-IH-pym-
zolc-3-carboxylate (32.6 g, 14S nuuol) in CH,CN (360 mL)
was added POBr, (209 g, 725 nunol) ul po&t&ons mid the
nnx&urc was heat&xi to rctlux for 18 h. React&on nuxturc was
cooled to 0''nd added slowly to sat Naz('Ol (1000 mi,)
at 0" C I'he product was extracted using EtOAc (500 mi,x3)
and the organic phase was dried using Na&SOw silica el (60
g) was added. and the solvent were evaporated in vacuo to
aflbrd a s&hca plug. Punlicauon was performed by tlash
cluomatography usu&g Comb&flash'x& RI (0-10% E&OAc &n

Hcxancs) and the fract&ons containing thc product (TLC)
were pooled and evaporated to provide 21 g of ethyl
5-bronlo-I-cylopentyl-111-pyrazole-3-carboxylateas a
brown oil. TLC R&=0 80 (hexane/EtOAc. 3:I): 'H NMR
(200 MHz, CDCI„): o=1.22-1.30 (t. 3H, CH,), 1.58-1.68 (m,
2H. CH&), I 82-2 10 (m. 6H, CH&x3), 4.22-4.32 (q. 2H,
CH&), 4.S0-4.90 (m, I H, CH), 6.90 (s, IH, Ar). LCMS (ESI)
m'z calculated for C„H,&BrN 0, [M, Br ]. 287. Found
287 3; nl&z calculated for C»11„13rNzO& [M, 13r 'J 289,
l&ound: 289.2

General procedure for the synthesis ofethyl I -cylopentyl-
5-aryl-113-pyrazole-3-carboxylates: To a solution of ethyl
5-bromo-I-cyclopcutyl-IH-pyrazolc-3-carboxylate (I
cquiv.) in THF under n&trogen atmosphere was added
Pd(PPhs)» (2 or S mo1%) aud appropnate aryl boronic ac&d

(I 2 or 2.0 equiv) followed by 2 M Naz( Ol (3 equiv.) 'the
mixture ives heated to reflux Iultil 'I'I,( /I.('MS showed no
further utilization of reactant 5-bromo-I-cyclopentyl-IH-
pymzole-3-carboxylate React&on mixture was cooled to rt
and then qumlchcd w»h water (2 mL) and extractnl with
EtOAc (2 mLx2). Orglmic phases were combined, dried
using Na&SOs, s&lice gel (200 m ) was added. Imd the
solvent &vere evaporated in vacuo to afli&rd a silica plug.
Pnrification lvas performed by flash chromatography using

I ithyl I-cyclopentyl-5-(2-(trifluommethoxy)phenyl)-111-
pyrazole-3-carboxylate: Using the general procedure
described above. reaction benveen 5-bromo-I -cyclopentyl-
IH-pyrazole-3-carboxyhtte (200 mg, 0.70 nunol) and 2-tri-
fluoromcthox)phenyl boromc acid (172.2 mg, 0.84 nunol)
in the presence of Pd(PPhs)s (16 mg. 0.014 mmol) and 2 M
Na&CO& (1.04 mL, 2.1 nunol) ul THF (5 mL) for IS h

&o pmvided 204 mg (80%) of ethyl I-cyclopentyl-5-(2-(trif-
luoromethoxy)phenyl)-IH-pyrazolc-3-carboxylate as a col-
orless oil 'I'I C R& 0 85 (hexane& I tOAc. 3 I ): 'I I NM 8 (2(X)

MHz. CDCIz): (&=1.30-1.40 (t. 3H, CHz)„1 42-1 60 (m. 2H,
('I lz), I 80-2 25 (m. 611. ('I i&x3), 4.20-4.45 (nl. 31 I. CI I and

I'H,). 6.85 (s. IH. Ar). 7.20-7.50 (m, 4H. Ar). L('MS (ESI):
nv'z calculated for (', „I I»l',N&O&+I I [M+I I J 369, I 'ound
369 l.

OF&

Ethyl I -cyclopentyl-5-(2-ethylphenyl)-I H-pyrazole-3-
carboxylate I)sing the eneml pmcedure described above,
reaction between 5-bronx&-I-cyclopentyl-IH-pyrazole-3-
carboxylate (200 n&g. 0 7 mmol) and 2-ethylphenyl boronic
acid (125. 4 mg, 0. 84 mmo1) in the presence of Pd(PPh z )s (16
mg, 0 014 nuuol) and 2 M Na&CO, (1.04 mL, 2.1 nunol) in
THF (5 mL) fbr 18 h provided 180 m (83%) of ethyl

sc I-cyclopcntyl-5-(2-cthylphenyl)-IH-pyrazolc-3-carboxy-
late as a colorless oil 'I'I.C 8& 0 76 (hexane/I itOAc, 3: I ); 'I I

NMR (200 MHZ, CDClz): O=l 00-1 15 (t, 3H, CH,), 1.25-
I 40 (t, 311, Cl Iz), I 40-1 60 (m. 211. CI I&), I 80-2 30 (m,
6H. CH&x3). 2.40-2.55 (q, 2ih CH&), 4.15-4.25 (m. IH,
('I I), 4 25-4 35 (q, 211, ('I Iz). 6.60 (s, I I I. Ar), 7 05-7 40 (m,
4H. Ar).LCMS (ESI): m/z calculated for C, HzsN&O&

[M+H ]. 313, Found. 313.2.
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OHt Fz OH

Ethyl I-cyclopcutyl-5-(2-fluom-6-methoxyphenyl)-IH-
pymzole-3-carboxylate Using the general procedure
described above„react(on between 5-bromo-I-cyclopentyl-
I i I-pyrazole-3-carboxylate (150 lng. 0 52 nunol) and
2-methoxy, 6-fiuomphenyl boronic acid (178 mg. 1.04
nuuol) ul tlu: Presence of Pd(PPhs)z (21 mg, 0.026 nuuol)
and 2 M NazCO3 (0.78 mL. 1.56 nunol) in THF (5 mL) for
18 h provtdcxl 80 mg (46%) ol'thyl I-cyclopcntyl-5-(2-
fluoro-6-methoxyphenyl)-I H-pyrazole-3-carboxylateas a
colorless oil. TLC R/=0 75 (hcxtmc/EtOAc. 3.1); 'H NMR
(200 MI 17. ( I)( is)' I 30-1 40 (t. 311, (II I,), I 40-1 60 (nl,
2H. CHz). 1.80-2.2S (m, 6H, CHzx3), 3.80 (s, 3H. CHz),
4 20-440 (m, 311, ('I I and ( I lz). 6 70-6 85 (m, 311. Ar),
730-7.40 (m. IH„Ar). LCMS (ESI): nttz calculated for
(', sl l„i'N,O, [M+I I J 333, Found 333 4.

I-Cyclopcntyl-5-(2-(tnfluoronu:thoxy)phmlyl)-IH-pyra-
zole-3-carboxylic acid Using the general procedure

1 described above. reaction benveen ethyl I -cyclopentyl-5-(2-
(tnfluoromethoxy)phenyl)-111-pyrazole-3-carboxylate (120
m, 033 mmoi) and LiOH.HzO (68.4 mg. 1.65 mmol)
provided f03 mg (93%s) of I-cyclopentyl-S-(2-(tntluo-

zo romethoxy)phenyl)-I H-pyrazole-3-carboxyhc acid as a
white solid. TLC R(=0.45 (CHCI,/MeOH, 10.1), 'H NMR
(200 Mllz, l)MSO-dt) ty 1.40-1.(30 (m, 2H, ('l l,). 1.70-
2 00 (m, 611, (.'I lzx3), 4 25-4.40 (nl. HI, ('I I). El 70 (s. 111,

Ar), 7 30-7 70 (m, 411, Ar) I,( MS (ESI) nl/z calculated tilr
ClsHtsFzN 0, [M+H ]: 341 Foun(L 341.1.

0

OH

Ont

ls

Ethyl I-cyclopentyl-S-(tluazol-4-yl)-I H-pymzolc-3-car-
boxylate: Using the gcncral procedure described above,
rcactlon bctwccn 5-bromo-I-cyclopentyl-IH-pyrazole-3-
carboxylate (150 mg. 0 52 mmol) and thiazol-4-yl boronic
acid (135 mg. 1.04 mnlol) in the Presence of Pd(pphs)s (21
m, 0.026 nunol) and 2 M Na,COs(0.78 mL. 1.5(i nunol) in
THF (5 mL) for 24 h prov(dad 15 mg (10%) of ethyl
I-cyclopentyl-5-(tluazol-4-yl)-IH-pyrazole-3-carboxylatcas
a colorless oil. TLC R/=0 72 (hexane/EIOAc, 3.1). 'H NMR
(200 MHz. CDCls). o=1.20-1 30 (t. 3H. CH,). 1.80-2.25 (m,
gi I. Cl lzx4), 4 65-4 80 (nl. 211, ('I la), 5 20-5 40 (m. 111,
('i I). 6 75 (s, 111, Ar), 7 40 (s, 111, Ar), 8 90 (s. I H. Ar).'I I

NMR purity: 85-90% LCMS (ESI): m/z calculated for
(', H„N,Oz S [M+H ]: 292, Found: 292.2.

General Proccdurc lor thc Synthcsls ol I-cylopentyl-5-
sryl-IH-pyrazolc-3-carboxyhc Acids.

To a soluuon of appropriate ester ethyl I-cylopentyl-5-
aryl-UI-pynszole-3-carboxylate (I equiv.) in 1183 (I ml,),
MeOI I (2 ml ) and I lzO (I mi.) ives added I iOII IlzO (5
equiv.) and stirred at rt for 18 h. Solvent was evaporated in
vacuo and the reaction mtxture was acidified to pH=4 0
using I N HCI and cxtrsctcd with EtOAc (3 mLx2). Or zoic
phases werc comblncd, washed with bnnc (3 mL), dried
using NazSOz. and the solvent were evaporated in vacuo to
pmvide intermediates I-cylopeutyl-5-301-U I-pyrazole-3-
carboxylic acids.

I -Cyclopcntyl-5-(2-l thylphcnyl)-I H-pyrezoic-3-carbox-
so yhc acid. Using lhc gcncral proccdurc dcscribcd above,

reaction bc( w tun ethyl I -cyc1opmlty1-5-(2-cthylphcny1)- I H-
pyrazole-3-carboxylate(120 nlg, 0.38 mnlol) and I.iOI I I I,O
(80 7 mg, I 90 nlmol) provided 109 mg (99%) of I-cyclo-
pentyl-5-(2-ethylphenyl)-111-pyrazole-3-carboxyhc acid as

4- a v hite solid. TLC R,=0.50 (CITClz/MeOH,10:I): 'H NMR
(200 MHz,DMSO-d„): 8=0.95-1.05 (t. 3H, CH,). 1.40-1.60
(m, 2H, CHz), 1.65-1.95 (m, 6H. CHzx3), 2.30-2.40 (q, 2H.
CHz), 4.1S-4.30 (m, IH. CH), 6 60 (s, IH, Ar), 7.15-7.45 (m.
411, Ar). I,CMS (ESI) nflz calculated for (',ill„,N,O,
[M+I I+J 285, I'ound 285.2

OH

sc

I-Cyclopcntyl-5-(2-fluoro-6-methoxyphcnyl)-IH-pyrs-
ss zoic-3-csrboxyhc acid. Using thc general procedure

described above, reaction benveen ethyl I -cyclopentyl-5-(2-
fluoro-6-methoxyphenyl)-111-pyrazole-3-carboxylate (80



US 11,535,630 B2
235

mg, 0.24 nano)) and LIOH.HOO (50.5 mg, 1.20 nuuol)
provided 80 m (93% pure, 99%) of I-cyclopentyl-5-(2-
lluoro-6-mcthoxyplmnyl)-I H-pyrazole-3-carboxylm actd as
a white solid 11 C Ri 0 35 (('I I('Is/MeOI I, 10'): 'l l NMR
(200 MHz, CDC)s). o=l 40-1.60 (me 2H, CHO). 1.80-2.25
(m, 6H. CI IOH3), 3 80 (s. 311, ('I IO). 4.25-4.40 (m. 111, ('I I),
6.70-6.85 (m„3H. Ar). 7.30-7.50 (m. IH. Ar). LCMS (ESI)
nl/7, calculated for (',CII,TI)NIO) (M+11'0 J'05, Itound
305.2.

236
-continued
F

OtBu

OH

i3J'0

I-( 'yclopentyl-5-(thiazol-4-yl)-I H-pyrazole-3-carboxylic
acid. Usutg thc general procedure dcscribcd above. reaction
between ethyl I-cyclopentyl-5-(thiazol-4-yl)-IH-pyrazole-
3-carboxylate (15 mg. 0.05 nunol) and LiOH.H20 (10.8 mg,
0 25 mmol) provided 13 mg (96%o) of ]-cyclopentyl-5-
(lluazol-4-yl)-IH-pyrazole-3-carboxyhc acnl as 0 white
solid 'I'I,('r 0.35 (('II(1,/MeOII, 10:lb NMR. I.CMS
(ESI): nv'z calculated for C»H»NeOO S (M+H j: 264,
)tound: 264 0

OH

bchcmc 3 byuthcets nf(RE)-IC-IS-i'lobutyleuuuol-I-(4-fluntopheuyl)-
1 o ) nt1 1st/ I I I p«el)i/I l2,6dm«nu yph mn )ITpy.f

'I ubohem de

31

HO

Otn

.,b

NI I

60

R ., ch.ud - oaten, ( I, ho Pt — 6 Ch, Pauu THF o th tl)0svfh It)t,

THF,II f1H.O" C. t, t eh,tc)4 fl,ph uylhn I,PI(os )),Ptn t»lt).x,tt)).
DMI'in'C,IO), (dk TI'6 DCI I urh f ) y I b t I », TBTU Hru Cu)CH.
t lah
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(R)-tert-butyl 3-(1 -cyclopenty1-5-(2,6-duncthoxyphcnyl)-
111-pyrazole-3-carboxamido)pent-4-enoate 'I'o a st&rred

solution of (S)-tert-butyl 3-(l-cyclopenty1-5-(2.6-dunc-
thox)phenyl)-111-pymz&&le-3-carboxamido)-5-hydroxypen-
tanoate (1.07 g„22 mmol) and o-nitrophenylselenocyanate
(I g, 44 mmol) m 'll II'30 ml,) at 0" C. was added
tributylphosplfine (1.1 mL. 44 mmol) under nitrogen auno-
sphcrc. Thc react&on mixture was stirred at rt fi&r 3 h. Sihca
el (4 g) i&as added and the solvent was removed under

rixiuced prcssure.

React&ourn&xturc

was purdied using Com-
biflaslult I(&(0-40% of I:tOAc in hexanes) and the fractions
contai&ung thc product (TLC) werc puolc&1 and evaporated to
afford 1.38 u (93%) of o-nitropheoylselenide derivative as a
reddish brown sohd. TLC R/=0.40 (hexanes/EtOAc. 2 I),
LCMS (ESJ). m/z calculated Ii&r C,&HscN30&
Sc+[M+H '" Found. 673.2.

To a stirred solut&on of o-nitrophenylselenide derivative
(1.38 g, 20 num&l) in THF (6 mL) and MeOH (40 mL) was
added 0.8 M aib NaJOs solut&on (8 mL, 60 nunol) droPw&se
at O'. React&on m&xturc was brou lu to rt m&d stirred for
4 h. Ether was added and thc mixture was washed with
saturated Nal I('03 solution. brine and dried over Na&SOa.
Silica gel (3 ) was added and the solvent was removed
under reduced pressure to afford a silica el plu which was
purified using Combiilash(& R/(0-5% of EtOAc in hexanes).
Free&&ons contau»ng thc product (TLC) werc pooled and
cvaporatcd to provide 940 mg (97%) of (R)-tort-butyl 3-(1-
cyclopentyl-5-(2,6-duncthoxyphcnyl)-JH-pyrazole-3-car-
boxamido)pent-4-enoateas red semisolid 'I I,C Rr 0 50
(hexanes/EtOAc, 2 I): 'I I NMR (200 Mi lz, ( I)('Is) 6 I 45
(s, 9H. CH,x3). 1.50-1.(IO (m. 2H, CH&), 1.80-2.10 (m, GH,

CH, 3), 2.60-2.70 (d, 2H, CH&), 3.70 (s. 6H. CH,.2),
4.20-435 (m, JH, CH), 4.9S-5.10 (m. IH. CH). 5.15-5.20
(m, IH. CH), 5.25-535 (m, IH, CH), 5.85-6.05 (m, IH,
CH). 6.55-6.70 (m, 3H, Ar). 7.30-7.40 (t, I H, Ar), 7.45-7.55
(d, I I I, Nil) I,('MS (I:SI) m/z calculated for Cail is&N&O,
[M+I lao

1: 470; I&ound: 470.2

3&

(R,E)-tert-butyl 3-(l-cyclopentyl-S-(2,6-d&mcthoxyphc-
nyl)-I H-pyrazole-3-carboxamido)-5-(4-fluorophenyl)pent-
4-&:noatc: To a soluuon oi'R)-&crt-butyl 3-(I-cyclopcntyl-
5-(2. 6-dimethoxyphenyl)- IH-pymzole-3-carboxamido)
pent-4-inoate (18S mg. 0.40 mmol) u& anhydrous DMF (4
m[,) was added 4-floumphenyl bmmide (0 08 ml.. O.vgfl

nunol) and dcgasscd for 5 nun. Under argon aunosphcrc,
pd(OAc)s (8.5 mg, 0 04 mn&ol). p(o-tolyl)3 (23 5 mg, 0.08
mmol) and JC&CO& (204 mg, 1.60 mmol) were added and the
reaction mixture ives stirred at 110" (2 for 20 h Reaction
m&xture was cooled to rt, diluted with H&O (10 ml ) and
cxtractcd w &th E&OAc (10 mLx2). Combined organ&c phases

'" were washed with brine and dned over Na&SOs Silica el
(300 mg) was added an&1 the sol& cnt was rmnovcd u& vacuo
to afford a silica gel phig &vhich was purihed using ('ombi-
flash&8 Rr(0-30% of E&OAc in hcxancs) Fracuom conuiin-
ing the product fl'I,( ) were pooled and evaporated to
provide 160 mg (72%) of (R,E)-tert-butyl 3-(I-cyclopentyl-
5-(2, 6-dimethoxyphenyl)-111-pyraxo le-3-carboxmnido)-5-
(4-fhiorophenyi)pent-4-enoateas red o&l. TLC R/=0.55
(hcxancs/EtOAc, 2.1),'H NMR (200 MHz, CDCI,): 6=I.40
(s, 9H. CH,x3). 1.50-1.60 (m„2H. CH,). 1.75-2.10 (m, GH,

CH&x3),2.70-2.80 (&L 2H. CH ), 2.80 (s, 1.2H, DlvIF
"CI I.,*'), 2 90 (s. 1.211. DMI& "('l l,"). 3 70 (3, 611. ('I I&x2),
4.20-4.35 (m, IH, CH). 5.10-5.20 (m. IH, CH). 6.20-6.30
(m, 111, CI I). 6 55-6 70 (n&. 411. Ar and ('I I). 6 90-7 05 (m,

si 2H.Ar), 7.30-7.40(m, 313. Ar), 7 45-7 55 (d, IH. NH), 8.00
(s, 0411, DMF "(TIO"). I CNIS (I:SI) m/2 calculated fi&r

('„I I&„I&N„,O,+I I [M+11 1 564: I'ound 564 0.
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Organic phase was cxlractcd. added stltca gcl (100 mg) and
punlicd using Combil?ash'it R (0-60/o of EtOAc in
hexanes) and the fractions containing the pnlduct (TI.(')
v ere pooled and evaporated to afford 35 mg (N6%) of
(R,I I)-N-(5-(cyclobutylamino)-I-(4-tluorophenyl)-5-oxo-
pent-1 -en-3-yl)-I -cyclopenty1-5-(2.6-dimethoxyphenyl)-
111-pynnzole-3-carboxantideas a whtte sticky solid TI.(',=0.45

(hexanes/EtOAc. 2: I); 'H NMR (200 MHz,
'" CDCI,): o=1.45-2.05 (m, 1213. CH,x(i)„2.20-2.40 (m. 2H,

('I ln), 2 70-2 N5 (nt, 211, CI I ). 3 70 (s, 611, ('I lax2), 4.20-
4.4S (m. 3H, CHx3). 5.00-5.10 (m, IH. CH),6.25-6.50 (m.
2H, CH and NH), 6.50-6.60 (m, I H, Ar), 6.60-6.70 (m, 2H,
A I ) 6 90 7 00 (III 2H AI ) 7 2 5 7 40 ( III 3 H AI) 7 45 7 60
(d, I H, Nil) I,('MS (i SI): mlz calculated for C„11371 N404
[M+H ] 561, FountL 561.2.

(R,E)-3-(l-cyclopentyl-5-(2,6-dimethoxyphenyl)-IH-
pyrazolc-3-carboxamtdo)-5-(4-fluorophcnyl)pent-4-ecole
acid In a solution of(R,E)-tert-butyl 3-(l-cyclopentyl-S-(2,
6-dunclhoxyphenyl)-I H-pyrazolcm3-carboxanndo)-5-(4-
fluorophenyl)pent-4-enoate (40 mg. 0 07 mmol) in D('M (I
mL) was added TFA (0.25 mL, 3.5 nunol) and stirred at rt
for 2 h Solvent was removed in vacuo and diluted v ith
CHCls Solvent v as removed to provide 45 m (99%) of
(R.E)-3-(l-cyclopenly1-5-(2.6-dimclhoxyphenyl)-JH-pyra-
zole-3-carboxamido)-5-(4-fluorophenyl)pent-4-enoic acid
as colorless oil. TLC Rr=0.25 (CHCI,.'MeOH, 10.1), LCMS
(I'ISI?t m(z calculated for (',sliwl'N,O, [M+II'1 50N,
Fountb 50N.O.

3s

Scheme@ Synthea a rial g tl (cyclnlntttlun no) (4 tluotophen 0 I

ta I lt I 7 I penftlt tztl I th tlat a 0 lllp 7, leal
ul. autude

Otl3
tt

40 /

0

/

(R,le)-N-(5-(cyclobutylammo)-I-(4-tluorophenyl)-5-oxo-
pent-I -en-3-yl)-I -cyclopenty1-5-(2,6-dimethoxyphenyl)-
I H-pyrazole-3-carboxamide: To a solution of (R,E)n3-(1-
cyclopentyl-5-(2,6-dimethoxyphenyl)-l H-pyrazole-3-
carboxantido)-5-(4-tluorophenyl)pent-4-enoic acid (45 mg,
0 ON mmol) and cyclobutylamme (16 mg,. 0 2 mnttll) in ACN
(I mL) was added tndlydrous NEt, (0.12 mL, 0.8 mmol)
followed by TBTU (64 mge 0 2 nunol). The rcacnon mixture
was stirred at rt for IN h. Reaction mixture was diluted with
litOAc (3 ml ). and washed with sat. NaIJCOs (2 ntl,).

Otnu
h
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Oil
C

mL) was added 10!o Pd/C (23 mg, 0.02 nunol) and starcsI
at rt under hydrogen atmosphere (balloon) for I g h Reaction
nuxture was filtered m er ('elite&0, washed with I itOAc (15
ml.), concentrated, mid dried to obtain 120 nlg (99!h) of
(S)-tert-butyl 3-(I-cyclopentyl-5-(2„6-d&methoxyphenyl)-
I H-pyrazole-3-carboxamido)-3-(4-fhiorophenyl)pentanoa-
tcas colorless od. TLC R&W 50 (hcxancs/E&OAc, 2.1),
LCMS (ESI). mlz calculated Ibr Ct&H«&FN&O& [M+H ].
566, Ilound 566 I

& I l

20

a «, »0, tlt t l i lh&,P I&C n rt 0 i tt()A;. t 18h (hit&'A DC& l
0 &h,l &.y.l i tyl,tati.,utt,.ACR t.&8h

sli

(S)-3-(l-cyclopentyl-5-(2.6-dimethoxyphenyl)-1 I I-pyra-
zole-3-carboxamido)-5-(4-fluorophenyl)pentano&c acid: To
a solution of (S)-tert-butyl 3-(l-cyclopenty)-5-(2.6-dime-

&&
thoxyphenyl)- I H-pyrazole-3-carboxamido)-5-(4-fluorophe-
nyl)pcntanoate (115 mg, 0.2 nuuol) in DCM (3 mL) was
added TFA (0.50 mL. 7 nuuol) and st&rrtxl at rt for 2 h.
Solvent v ss removed in vacuo and d&luted with ('ll( I,
Solvent v ss removed to provide 9g mg (t)5%) of ())-3-(1-
cyclopentyl-5-(2,6-dimetlu&xyphenyl)-IH-pyrazole-3-car-

40
boxamido)-s-(4-fluorophenyl)pentanoic acid as colorless
oil. TLC R!=0.25 (CHCI, /MeOH„10 I), LCMS (ESI): m/z
calculated for C„.H&&FN&08 [M+H ] 510, Found. 510.2.

Oln

SH

0
/

(S)-tert-butyl 3-(l-cyclopentyl-5-(2,6-dimethoxyphenyl)-
I H-pyrazole-3-carboxam&do)-5-(4-fluorophcnvl)penta&xw
ate: To a solut&on of(R,E)-tert-butyl 3-(l-cyclopentyl-5-(2,
6-dnnethoxyphcnyl)-I H-pyrazn&lc-3-csrboxmmdo)-5-(4-
fluorophenyl)pent-1-enoate (120 mg, 0 2 mlnol) in EltOAc (5

00

0

/

ss (S) N (I-(cyclobutyhunino)-5-(4-fluorophenyl)-I-
oxopentan-3-yl)-l-cyclopentyl-5-(2.6-din&ethoxyphenyl)-
111-pyrayole-3-carboxamide: I'0 a solution of (S)-3-(I-cy-
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clopenty1-5-(2,6 Ihmcthoxyphcnyl)-IH-pyrazolc-3-
carboxamido)-5-(4-fluorophenyl)pentanoic acid (50 ntg. 0 I

2

mmol) and cyclobutylamine (16 mg, 0 2 mtnol) in ACN (I
mi.) was added anhydrous lit,N (0.12 ml „0 8 mmol)
followed by TBTU (64 mg. 0.2 mmol). The reaction mixture
was stirred at rt for 18 h. Reaction mixture was diluted with
EtOAc (3 mL). and washed with sac NaHCOi (2 mL).
Org;mic phase was cxtrnctcd, addcxI sihca gcl (100 mg) and 0
purified using ('ombitlash'8 R (0-60% of EltOAc inI
hexanes) and the fracttons containing, the product ('I'I.C) In 0 H

were pooled and evaponnted to afftyrd 30 ma (54%) of
(S) N (I-(cyclobutylamtno)-5-(4-fiuorophenyl)-I-oxo- 0
pentan-3-yl)-l-cyclopentyl-5-(2.6-dimethoxyphenyl)-l H- Otnn

pyrazolc-3-carboxamtdcas a wlute sttcky sohtL TLC
Ry=0.25 (hexancs/EIOAC. 2.1): 'H NMR (200 MHz,
( I)('JI): ih I 45 2 10 (m, 1411. ('Ilix7), 2 10 2 25 (m. 211,

( I la). 2 45-2 60 (m, 21 I, CI In), 2 60-2 80 (rn, 211. CI Js). 3 70
(s, tol I, ('I lex2) 4 20 4 45 (m 311 ( I I x3) 6 50 fii 70 (lll, 41 I,

Ar and NH), fii.85-7.00 (m, 2H. Ar), 7.05-7.40 (m. 4H, Ar
and NH). LCMS (ESI): nb'z calculated for C„H»FNAOA zo (S)-tert-butyl 3-(l-cyclopemyl-5-(2,6-dimethoxyphenvl)-
[M+H ]. 563: Fountl 563.1. I H-pyrazolc-3-carboxamtdo)-5-(ptpcndtn-l-yl)pcntanoatc.

Schente. Pte nnitonotheteto I Iee

0 c3
COIII

0

OtBo OMc

0

tice I.DIIrtl s pt DCII lb)t I b tyly»n I Ipl» I I ylip t » t.ItiN t.

Ibt tFA, D bhn.u OH. Hence,n, I I b,

I INN,NH H(t,bloH.so'C. I.
ttt CH(OAI i, PFSA'Hi(i, S(' . I I
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To a soluuon of'-cyclopcntyl-S-(2,6-duncthoxyphenyl)-
I H-pyrazole-3-carboxylic acid (0.31 g. 0.98 mmol) in DCM
(6 ml) werc addixl DMF (I drop) and oxalyl chlorule (0.11
ml, I 28 mmol) 'the solution was stirred at rt for I h,
concenuatcd to dryncss and dissolved ut DCM (3 ml). Thc
I)( M solution was added dmpw ise to a solution of (S)-tert-
butyl 3-amino-5-(piperidin-l-yl)pentanoate(0.23 g. 0 90
mmol) and I:t,N (0 42 ml, 2 7 mmol) in I 1(:M (5 ml) at rt,
and the mixture v as stirred at rt for 2 h. It was washed v.ith

1 I 1

NSHCO, (sat., 10 mL), dncxI (NasSOS). concentrated. and
purified using 0-3% MeOH m DCM (with 1%v NH,) to ive
the title product (S)-tert-butyl 3-(l-cyclopenty1-5-(2.6-duuc-
thoxyphenyl)-I I I-pymznle-3-carboxatltido)-5-(piperidin-I-
yl)pcntanoate(030 g) as a white Ibam. TLC R/=0.35 (DCM
MeOI I 10:I); 'l l NMIJ (200 Mi lz, (:ITCJS) 6 1.45 (s 3H),
1.50-1.70 (m. GH)„1.70-2.20 (m. 10H). 230-2.80 (m. 8H),
3 71 and 3.73 (1 and s, total fil I). 4.15-440 (m. III),
430-4.60 (nt. I H). G.62 (d. 2H. J=8.4 Hz); 6.66 (s, I H). 7.36
(t. IH J=8.5 Hz), 7.66 (d, JH, J=8.4 Hz), LC-MS (ESI): ndz
calculated for C rHSSNSOS [M+H ]: 555, Found: 555.3.

246

8

Xtu 111

(S)-l-cyclopcntyl-5-(2,6-duncthoxyphcnyl)-N-(l-hv-
drazinyl-I-oxo-5-(piperidin-I -yl)pentan-3-yl)-111-pyraznle-
3-carboxamide; A mixnire of (9-methyl 3-(I-cyclopentyl-5-
(2.6-dimethoxyphenyl)-l H-pyrazole-3-carboxamido)-5-
(ptpendin-I-yl)pen/anna/a (0.11 g), NHSNHS.HSO (1.0 ml)
and EtOH (3.0ml) washcated at80' Ibr3 h. Thc solution
was cooled to rt, couccntrilu:0 slid purified usulg 0-15%
MeOH in IFCM (vvith 1% NHS) to give (8)-I-cyclopetttyl-
5-(2,6-dimethoxyphenyl)-N-(l-hydrazinyl-l -oxo-5-(piperi-
din-I-yl)pentan-3-yl)-IH-pyrazole-3-carboxamide(50 mg)
as a colorless material; 'H NMR (200 MHz, CDCI,):
6=1.40-2.20 (m, 18H). 2.20-2.80 (m, 6H), 3.73 (s, 6H), 3.89
(br s. 2H), 4.15-4.30 (m, IH), 4.30-4.50 (m. IH), 6.G2 (d.
2H, J=8.4 Hz). 6.G6 (1, IH), 7.37 (t, JH J=g 4 Hz), 8.06 (d.
I II,.I 7 41 IS). 8 37 (bra, 111): I ('-MS (I:SI) nv'z calculated
for I'S„HS,NSO, [M+I I J: 513. Iiound: 513.1

(S)-methyl 3-(l-cyclopentyl-5-(2,6-dimethoxyphenyl)-
I H-pyrazole-3-carboxamido)-5-(pipendin-I-yl)penuinoate:
To a solution of (S)-tert-butyl 3-(l-cyclopentyl-5-(2.6-dime-
thoxyphmtyl)-IH-pyrazolc-3-carboxanudo)-5-(ptpcridut-I-
yl)penianoate (I 73 8, 5 5 nunol) in D( M (10 ml,) was
added TFA (2 mL, 28 nunol) and stirred at tt lor 2 h. Solvent
was rentoved to provide crude (S)-3-(1 -cyclopenty1-5-(2.(i-
dintethoxyphenyl)-IH-pymzole-3-carboxamido)-5-(pipeu-
din-I-yl)pentanoic acid as yellow solid (2 I 8), v hich was
used as is fiir the next reaction without further purificatton,
LC-MS (ESI). m/z calculated Ibr C„H,SNSOS [M+H ]

499, Found: 499.5 To a solution of acid (120 mg. 0.24
mmol) tn McOH (2 ml) was added sulfunc acid (conc., 0.20
mL), and stirred at rt for 15 h. The solution was tiuencbed
with NSHCO, (sat., 20 mL), cxtractcd with EIOAc (10 mL),
dried (NCSSOS) and concentrated to give crude (9-niethyl
3-(l-cyclopentyl-S-(2,6-duncthoxyphcnyl)-JH-pyrazole-3-
carboxamido)-5-(ptpcndin-I-yl)pcntanoate (0.11 g) as a col-
orless 011, which wits Used as 1s Jol thc liest wltitout further
Purification; I ('-MS (I SI): m/z calculated tier (:111 JeiNSOS
[M+I I+1 513, Iiound 513.1

i. (S) N (1-(1.3,4-oxadiazol-2-yl)-4-(piperidin-l-yl)bu-
tan-2-yl)-l-cyclupcntyl-5-(2,6-duncthoxyphenyl)-1 H-pyra-
zolc-3-carboxamidc. To a solution of (S)-I-cyclopmttyl-5-
(2,6-dimcthoxyphcnyl)-N-(l-hydrazinyl-l-oxo-5-
(piperidin-I-yl)pentan-3-yl)-111-pyrazole-3-carboxamide

io (50 mg, 0.10 mmol) in CI I(OMe)1 was added JxlSA I ISO
(25 mg. 0.13 nunol). The mixture v,as heated at 85" C. for
2 h. cooled to rt. diluted with EtOAc (10 mL) and washed
with NSHCOe (sau, 10 mL). Tlm EtOAc solution was dncxi
INas SOS), concenu atmL and Purified using 0-15% IVfcOH in

si DCM (with 1% NH3) to give the title product (S) N (I-
(1,3,4-oxadiazo1-2-yl)-4-(p i peri din-I -yl)butan-2-yl)-I -cy-
clopenty1-5-(2,6-dimethoxyphenyl)-1 I I-pyrazole-3-carbox-
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anudc(30 mg) as a wlutc fham, 'H NMR (200 MHz,
C'DCls): 8=1.40-2.20 (m. 18H). 2.20-2.80 (m. 4H). 3.15-
3.50 (m. 2H), 3.73 (s, 6H), 4 15-4. 30 (m. I H), 4.30-4.50 (m,
I I I), 6 62 (d. 211..1 8 0 I lz), CI 65 (s, 111), 7 37 (t, 11 1 .I 84
Hz). 7.90 (d. I H, J=g 4 Hz). 8 36 (s. IH): LC-MS (ESJ): ntrz
calculated for ('ssl I«,NCOs [M+I I 1 523, lsotutd: 523.2

248
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OI I 2D
(S) N (I-amitxt-I-oxo-5-(ptpcndin-I-yl)pcntan-3-yl)-

l-cyclopenty1-5-(2,6-dimethoxyphenyl)-1 I I-pyrazole-3-car-
boxamide: To a solution of (S)-3-(l-cyclopentyl-5-(2.G-
dimethoxyphenyi)-IH-pyrazole-3-carboxamido)-5-
(ptpeudin-I-yl)pentanotc acnl(1 0 g, 1.8 nunol) ut pyndute
(20 ml) and dtoxanc (20 ml) werc added anunontum car-
bonate (0.21 g. 2.7 mmol), followtxl by BocsO (0.47 g. 2.16
nunol). I he progress of the reaction was monitored by
I (:-MS Additional ammonium carbonate and BocaO (2 eq
each) were added afier I h. Stirring was continued for 12 h,

o
and additional ammonium carbonate and BocsO (2 eq each)
were added. Al'tcr further stirring Ihr I h, LC-MS indicated
thc complctton ol'hc reaction. Thc mtxturc was concen-
trated to dryness, quenched with NaHCO, (sat., 20 ml) and
extracted with EtOAc (20 ntl) 'I'he IttOAc solution was
dried (NasSOA), concentrated. and purified using 0-159ts
MeOH in DCM (v,ith I'AII NH,) to give the tttle product
(S) N (I-amino-I-oxo-3-(piperidin-I-yl)pentan-3-yl)-I-
cyclopcntyl-5-(2,6-dnnethoxyphcnyl)-JH-pyrazolc-3-car-
boxtunidc(O.G4 g) us a white solid, 'H NMR (200 MHz,
CDCII). 6=1.50-2.20 (m, 16H), 2.20-2.80 (m, 8H), 3.15-
3 50 (m, 211), 3.72 (s, 611), 4.15-4.30 (m. 111), 4 30-4 50 (m,
111), 5.37 (br s, ll I). 6 62 (d. 211, .I 84 I iz). 6.65 (s, I I I),
7.18 (br s. IH), 7.20-7.40 (m. 2H), 7.G4 (t, IH. J=7.0 Hz),
8.13 (d. IH. J=8.4 Hz), 8.61 (d. IH. J=4.0 Hz): I C-MS
(ESI). mtz calculatrxi I'or Cs,HADNsOA [M+H ]. 498, Found.
498 3

HH
sc

.IH

DVH DSIA I I C.'I,I H,HHC HCO,HDA,SS C. 'S ss
(S)-l-cyclopenty1-5-(2,6-dimethoxyphenyl)-N-(4-(pip-

endin-I -yl)-1-(41 1-1,2.4-triarn1-3-yl)butan-2-yl)- I I I-pym-
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zola-3-carboxanudc. A solution ol (S) N (I-amino-I-
oxo-5-(piperidm-I -yl)pentan-3-yl)-I -cyclopenty1-5-(2,6-
dimethoxyphenyl)-I I I-pymzole-3-carboxamide (40 mg,
0 80 mniol) in DMII-l)MA (I ml) ives heated at 120'. for
2 h. The solution was concentmted to dryness and the
residue was dissolved in HOAc (1.0 ml). followed by
addition of NH0NH0 H00 (0.10 ml). The resulting solution
was heated at 90'. for 2 Iu cooled to rt, qumlched with
Nal ICO, (sat., 20 ml). and extmcted with I itOAc (10 ml).
'I'he I ltOAc solution was dned (NaaSOd). concentrated. and

2i0
punlied using 0-1 5% McOH in DCM (with 1% NHI) to give
the title product (S)-l-cyclopentyl-5-(2,6-dimethoxyphe-
nyl)-N-(4-(piperidin-l-yl)-1-(411-1.2,4-triazol-3-yl)butan-2-
yl)-111-pymzole-3-carboxaniide(24 mg) as a white solid; 'I I

NMR (200 MHz, CDCII): b 1.40-2 20 (m. 16H), 2.30-2.80
(m, 6H). 3.20-3.40 (m. 2H), 3.72 (s. GH) „4.15-4.30 (m, I H),
4.50-4.70 (m, I H), 6.62 (d. 2H. J=8.6 Hz), 6 68 (s, IH), 7.35
(t. IH, J=7.5 Hz), 7.91 (s. IH), 8.20 (d, IH, J=8.6 Hz),
I C-MS (I ISI) m/r calculated for C,„II»N,O, (M+I III+)
522, Itound 522 3

8
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00 00"I, lh



2i1

"lc

US ]],535,630 B2
252

(S)- I -cyclopcnlyl-S-(2,6-ilunclhoxyphenyl)-N-(4-gip-
endin-I-yl)-I-(IH-lclrazol-5-yl)butan-2-yl)-I H-pyrazolc-3-
carboxamide: Amixture of(S) N (I-cyano-4-(piperidin-
l-yl)butan-2-yl)-l-cyclopenty1-5-(2.G-dimethoxyphenyl)-
111-pyrazole-3-carboxamide (&0 mg) and MesSnNs (71 mg)
in toluene (I ml) ives healed at 100'2 for 20 h 'I'be mixture
was conccntratcd aixl purified using 0-15% McOH in DCIvi
(with 1% NH.,) to give thc uric product (S)-I-cyclopentyl-
5-(2. 6-dimethoxyphenyl)-N-(4-(piperidin- I-yl)-I -(I H-tet-
razol-5-yl)butan-2-yl)-HJ-pyrazole-3-carboxamide(42 mg)

1 I i
as an orange foam; I I NMR (200 Ml lz, ('D('I,) t) 1.40-
2 20 (m, 241 I), 3 29 (d, 21 I..I 4 6 I lz) 3 73 and 3.74 (s and
s, total 6H), 4.20-4.40 (m. IH), 4.50-4.70 (m, IH), 6.62 (d.
2H, J=8.4 Hz): 6.67 (s, IH), 7.37 (t, 2H, J=8.4 Hz). 9.68 (s,
IH): LC-MS (ESI): n)/z calculated for C,2H»N„O,
[M+H']. 523, Found; 522.9.

(S) N (I-cyano-4-(piperidin-I-yl)bulan-2-vl)-I-cv-
clopenty1-5-(2,(i-dimethoxyphenyl)-1 I I-pyrazole-)-carbox-
anudc. To a solution of (S)-I -cyclopmilyl-S-(2,6-dimcthoxy-
pheny))-N (4-(pipendin-)-yl)-I-(4I 1-1,2,4-triazo1-3-yl)
butan-2-yl)-IH-pyrazole-3-carboxamide (50 mg. 0 10
mmol) in IX'M (I ml) at rt were added lit,N (56 01„0 40
nmtol) and trifhioroacetic anhydride (56 pl . 0.40 nmtol).
The solution v,as stirred at rt iiir 15 h. L('-MS analysis
showed ihe completiou of llm reaction. Thc mixture was
tiucnchcd with NaHCO, (sat., 10 ml) imd cxlmctcd with
D('M (10 ml) 'I'he extract was dried (NazSOs), concen-
trated. and purifie using 0-10% MeOI I in IX:M to give the
title product (S) N (I-cyano-4-(piperidin-I-yl)butan-2-
yl)-I -cyclopentyl-5-(2. (udimethoxyphenyl)-I H-pymzole-3-
carboxamide(13 mg) as a yellow solid: 'H NMR (200 MHz,
CDCI,): 6=1.40-2.20 (m, 24H), 2.79 (d, 2H, 1=6.1 Hz) 3.74
and 3.75 (s and s, total 6H), 4.20-4.30 (m, I H), 4.30-4.50 (m,
I i I). (3 63 (d. 211. 1 8 2 I lz), 6 67 (s, I I I), 7 38 (t, I I I, .I 8 4
Ilz). 7 98 (br s, IH): I,('-MS (IISI) m/v calculated fiir
('zzHssN,O, [M+H ]: 411 480. Found: 479.9.

io

33
(S)- I -cyclopcnlyl-S-(2,6-ilunclhoxyphenyl)-N-(4-gip-

cndin-I-yl)-I-(tluuzol-2-yl)butan-2-yl)-I H-pyrazolc-3-car-
boxamnlc: 2S mixture of (S) N (I-cyano-4-(pipcndui-I-
yl)Guten-2-yl)-l-cyclopenty1-5-(2.6-dimethoxyphenyl)-1 I I-

pyrarule-3-carboxamide (')6 nm, 0 20 nimol), VzSs (90 mg,
0.40 mmol) and EtOH (2 ml) was heated at 80" C, iiir 17 h.
The mixture was concentrated to dryness to give a yellow
sohd. Thc solnl was uiturated with DCM and iiitercxI
tluuugh a short pad of Ccittcuu. The liltratc was conccntratcxI
and treated with ethyl 2-bromo imetate (90 RL, 0.60 nunol)
in acetic acid (2 ml) at (30" (2 for I h, 70" ('or I h and 80"
('or I h. I he mixture was cooled to rt, and diluted ivith
EtOAc (20 mi). washed with NaHCOs (20 mlx2). dried
(NazSOs). concentrated, and purihed using 0-15% MeOH in
DCM (with 1% NH,) lo give (S)-l-cyclopcntyl-S-(2,G-
duucthoxyphcnyl)-N-(4-(pipcndin-I-yl)-I-(tluazol-2-yl)bu-
tan-2-yl)-IH-pyrazole-3-carboxanudc (20 mg) as a yellow
oil; 'H NMR (200 MI Iz, ('D('13) rS I 40 2 00 (m, 1411),
2 30-2.60 (m, (ill), 3 30-3 50 (m. 211). 3 40-3 70 (m. 211),

„3.73 (s, (iH), 4.20-4.35 (m, IH). 4.50-4.70 (m, IH), 6.62 (d,
2H. J=g 4 Hz): 6.67 (s. lid). 7.22 (d. IH, J=3.2 Hz). 7.3G (t,
IH, J=g 4 Hz), 7.70 (d. IH, J=3.4 Hz), 7.99 (d, IH, J=S.8
Hz), LC-8 IS (ESI). m/z calculated for CzvH«iN303S
[M+H ] 538, Found. 537.8.
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3-dtfluoroptpcrsiin-I-yl)-I-hydrszinyl-I-oxopenttm-3-yl)-
JH-pyrazolc-3-carboxamtde (035 g) as a wlutc foam. 'H
NMR (200 MHz. ('DCI.,): 8 1.40-2.20 (m. 14H). 2.30-2.80
(m, 8H). 4.20-4.50 (m. 2H), 6.72 (s. I H) „7.20-7.60 (m, 4H),
765 (s, lli), 7.72 (d, 111..1 8.4 Ilz); I,('-MS (JISI) m/z
calculated for C„HssCJN,Os [M+H 1: 523 and 525. Found:
522 7 and 524.9.

OMe

Q'8)-methyl

3-(5-(2-chlorophenyl)-I -cyclopentyl-111-
pyrazole-3-carboxamido)-5-(3.3-diiiuoropiperidin-l-yl)
pentanoate: To a soluuon of (S)-3-(5-(2-cltlorophcnyl)-I-
cyclopentyl-I H-pymzo le-3-carboxamido)-5-(3,3-
dtfluoroptperidiu-I-yl)pentanoic acid hydrochloritle (0.50 g)
in MeOI I (10 ml) was added sulfuric acid (con, 0.30 ml,).
Thc solution was heated at 50'. for I h mtd 75'. for 18

h 'I'he mixture was diluted wtth litOAc and washed v ith
NaHCO... The EtOAc layer was dried (NasSO4), and con-
centrated to give crude (Sj-ntethyl 3-(5-(2-chlorophenvl)-I-
cyclopentyl-I H-pymzo le-3-carboxamido)-5-(3,3-difluo-
roptpcritiut-l-yl)pcntanoatc(0.41 ) as a wlute foam. 'H
NMR (200 MHz. CDCI,); 8 1.40-2.20 (m. 14H). 2.30-2.80
(m, 8H). 3.67 (s, 3H), 4.20-440 (m, IH), 4.40-4.60 (m. IH),
6 68 (g 111). 7 20-7 60 (nt, 51 I); I.('-MS (I ISI): m/z calcu-
lated tier ('ssl Issl'zCINsOs [M+I I 1: 523 and 525. I'ound
523 I and 525.2.

zc .JH

(S)-5-(2-chlomphenyl)-J-cyclopentyl-N-(4-(3,3-thtluo-
roptperidin-l-yl)-1-(5-methyl-411-1,2,4-triazo1-3-yl)butan-
2-ylj-HI-pyravole-3-carboxamide To a suspension of (S)-
5-(2-chlorophenyl)-l-cyclopentyl-N-(5-(3.3-
difhtoropiperidin-I-yl)-I-hydrazinyl-I-oxopentan-3-yl)-
I H-pyrazole-3-carboxamide (104 mg. 0 20 nunol),
anudutc.HCI (58 mg, 0.60 mmol) tn BuOH (20 ml) was
added KOIBu (0.60 ml, I.OM tn THF, 0.60 nunol). The
nuxture was heated at 120''or 4 h, cooled to rt, diluted
with water (10 mlj and extracted wtth EA (10 ml) The
extract was dried (NasSOs), concentrated, and purified using
0-10% MeOH in DCM (vvith 1% NH,) to give (S)-5-(2-

rm cltlorophenyl)-J-cyclopentyI-N-(4-(3.3-difluoropiperidin-l-
yl)-1-(5-methyl-4H-1,2,4-tuszo1-3-yl)butan-2-yl)-JH-pyra-
zolc-3-csrboxamidc (90 mg) as a white foam, ' NMR (200
Mi Iz, CD(:I,) 6 I 40-2 20 (m, 1411), 2 41 (s, 311), 2.42-2/80
(m, 611), 3 05-3 20 (m, 211), 4.20-4 40 (m, 111), 4.50-4.70
(m, I I lj, 6 73 (s, 111), 7 26 7 60 (m, 411). 7 80 7 95 (m, 111);
LC-MS (ESI): m/z calculated for C„H„CJFaN,O [M+H'1:
546 and 548. Found; 545.7 and 547.9

SH
I

Hsg

Q'S)-5-(2-chlorophenyl)-l-cyclopmttyl-N-(5-(3,3-dtfluo-

roptpcritiut-I-yl)-I-hydrazinyl-I-oxopeman-3-yl)-IH-pyra-
zole-3-carboxamtde A nttxture of (9-tnethyl 3-(5-(2-chlo-
rophenyl)-I -cyclopentyl-111-pyrazole-3-carboxamido)-5- sr!

(3.3-difiuoropiperidtn-l-yl)pentanoate (0.40 ). hydrazine
monohydrate (I 0 ml) and EtOH (5 ml) was refluxed at85'.

for 4 h. Addittonal hydrazute monohydratc (2.0 ml) was
added. mtd refluxcd at 90'. R&r 4 h. LC-MS uxlmated the
complctton of thc reacuon. Tlm nuxture was concentrated to ss
dryness, and puufied ustng 0-15% MeOI I in D('M (with 1%
Nl is) to give (S)-5-(2-chlorophenyl)-l-cyclopentyl-N-(5-(3,

.JHs
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(S) N (I-a&u&no-5-(3,3-&ht)uorop&pcudn&-l-yl)-l-oxo-
pentan-3-yl)-5-(2-chlorophenyl)-I -cyclopentyl-I H-pyra-
zolc-3-carboxam&de To a solution ol (S)-3-(S-(2-chlorophc-
nyl)-I -cyclopentyl-I I l-pyuszole-)-carboxamido)-5-(3.3-
d&fluorop&peridiu-I-yl)pentanoic ac&d hydrochlonde (1.6 g,
2 76 mmol) in pyrid&ne (40 ml) and dioxane (40 ml) was
added Boc&O (0.60 g. 2 76 mmol), followed by anm&on&um
carbonate (0 22 g, 2 76 n&mol). 'I he progress of the reaction
&vas monitored by LC-MS. Additional ammonimn carbonate
and Boc&O (2 cq cuch) werc added after I h. Surung was
continued for 12 h„and addit&onal anm&onium carbonate and
Boc&O (2 cq each) werc added. Aficr fur&her stirring ft&r I h,
I (:-MS indicated the con&pletion of the reaction. 1'he mix-
ture was conccntrstcd to dryness, qum&chcd with NaHCO.,
(sat., 40 ml) and extracted with I itOAc (40 ml,) 'I'he l&tOAc

solution was dried (Na&SOs). concentmted. and purified
using 0-15% MeOI I in D('M (with 1% Ni I,) to give the title
product (S) N (l-amino-5-(3,3-difluoropiperidin-l-yl)-
I-oxopenuu&-3-yl)-5-(2-chlorophcnyl)-I-cyclopentyl-IH-
pyrazole-3-carboxamide(1.30 g) as a wlute foam: 'H NMR
(200 MHz. CDCI,): b 1.40-2.20 (m, 14H). 230-2.80 (m,
811), 4 20 4 60 (m, 211), 5 33 (br 3, 111), 6 50 (br 3, I I I). 6 72

(s, IH), 7.20-7.60 (m, 4H), 7.71 (d. IH. J=9.0 Hz): LC-MS
(I'SI): m&z calculated for ('z,l I»('INO&O& (M+I I+1 508 and
510. Found: 508.0 aud 510.1.

Q'(l

2i8

S&t

(S)-methyl 3-(5-(2-chlorophcnyl)-I-cyclopentyl-IH-
pyrazole-3-carboxamido)-5-(3,3-difluomp&peridin-l-yl)
penta nimi doth i cate: A n&ixture of (S)-5-(2-chlorophenyl)-N-
(l-cyano-4-(3.3-difluoropiperidin-l-yl)butan-2-yl)-1-
cyclopcntyl-I H-pymzole-3-carboxam&dc (0.80 g, I.S
nuuol), P&S& (1.0 g, 4.5 mmol) and EtOH (15 ml) was heated
at 85" C for 17 h. It was cooled to rt, d&luted with l&tOAc
and v sshed &vith NaiICO& I'he I:tOAc layer was dried
(Na&SOs) and concentrated to give a yellow foam.

To a mixture of the above yellow foam (0.53 g, about 1.0
mmol). K&CO& (0.55 g. 4.0 nuuol) and acetone (10 ml) was
added Mcl (0.25 ml. 4.0 mmol). Thc m&xturc was surreal a&

rt R&r I 5 h bcfore quenched w i&h w uter and EA. 11&e EIOAc
layer was separated. dried (Na&SOs) and concentusted to
give cmde (9-methyl 3-(5-(2-chlorophenyl)-I-cyclopentyl-
I I l-pyrazole-3-carboxamido)-5-(3.3-difluoropiperidin-l-yl)
pentanimidothioate(0.53 g) as a brown oil.

Q'S)-5-(2-chlorophenyl)-N-(l-cyano-4-(3,3-difluoropip-

cndu&-I-yl)butan-2-yl)-I-cyclopentyl-IH-pyrazole-3-car-
boxamide 'I'o a mixture of (S) N (I -amino-5-(3.3-dif-
luorop&peridu&-I-yl)-I-oxopcntan-3-yl)-5-(2-chlorophenyl)-
I-cyclopentyl-111-pyrazole-3-carlxlxamide (0 80 g, I 6

nm&ol) and imidazole (109 mg. 1.6 nm&ol) in pyridine (15
n&l) at 5" ('as added dmpwise of FOCI, (0 30 n&l, 3 2
nunol). After addition„ the mixture was continued to stir at5'. Ibr I h bcforc &t was quenched with NaHCO,, and
extracted with EtOAc. The EtOAc colmion was dried
(Na&SOs). conccntruted, and puriiied usm 0-10% McOH &n

I)('M (&vith 1% NI 13) to give the title pmduct (S)-S-(2-
chiorophcnyl)-N-(l-cyano-4-(3,3-dit)uorop&peridu&-l-yl)
butan-2-yl)-I -cyclopentyl-111-pyrazole-3-carboxamide
(0.80 g) as a brown oil (contaminated with pyridine), 'H
NMR (200 Ml lz. ('DCI,) 6 I 70-2 20 (m, 1411), 2 40-2 80
(m, 613). 2.8(i (d, 2H, J=5.0 Hz). 4.20-4.50 (m. 2H). 6.74 (s,
IH). 7.20-7.60 (m, 5H), LC-MS (ESI): m'z caiculatnl for
('„l l„('ll',N,O (M30 I I'J 490 and 492, Ilo&u&d: 489 9 and
492 2.

.JH

(S)-5-(2-chlomphenyl)-l-cyclopcntyl-N-(4-(3,3-&ht)uo-
rop&pcudu&-l-yl)-1-(S-(tufluoromcthyl)-4H-1,2,4-tnazo1-3-
yl)butan-2-yl)-111-pymzole-3-carlxlxanude A m&xture of

(o (5)-methyl 3-(5-(2-chlorophenyl)-I -cyclopentyl-I I I-pyra-
zole-3-carboxamido)-5-(33-difluoropipend&n-I-yl)penta-
nimidothioate (0.12 8, 0.24 nunol). trifluomacetyl hydmszide
(30 mg, 0.24 nunol) and tolum&e (3 ml) was heated at110'.

for 4 h. LC-MS show cd hule progress. Then 1,2-d&chloro
ss bcnzenc was added,;md the nux&urc was heated at 160'.

for 17 h It was cooled to rt, concentrated to dryness and
puufied to give (S)-5-(2-chlorophenyl)-I -cyclopentyl-N-(4-
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(3.3-difluoroptpendtn-i-yl)-1-(S-(tnfluoromcthyl)-4H-1,2.
4-triazol-3-yl)butan-2-yl)-I H-pyrazole-3-carboxamide (20
mg) as mt ofltwlutc Ibam: 'H NMJR (200 MHz, CDCJ,)
I 40 2 20 (m. 1411), 2 30 2 80 (m, 611), 3 10 3 40 (m. 2H),
4.20-4.40 (m. 2H). 4.60-4.80 (m. IH). 6.75 (b, JH), 7.20-
760 (m, 411). 7 72 (d. III..I 84 llz): I,('-MS (11SJ) nt/2
calculated for C, H„nCJF,N,O [M+H ]: ti00 and 602,
lround: 528) 9 and 602 0

Scheme 6 preperrr on of tS1 tert butyl 1 .unuro . t3 1 d fluorcp peud n 1

l1 pent:uro:rfc end (3 I-ter 1-bob 1 3 sunuro-s-t4.4-drtluoroprperrdrne- 1-

yqpenrenoere

R R

Q,—'"" Q
R — '1.3 d tluoro
R=4.4 ntl on 2o
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iu THF (I ml/nuuol of mmnc). After addftion, llm mfxturc
was continued to stir at —75'. fifr 3 h. quenched with citric
acfd. mtd extracted wtth hexmu:s. Thc cxtmct was dncsJ

(NarSO4), concentrated and purified usmg 0-10% I itOAc in
Hcxaucs lo give (S)-tcrl-butyl 3-(bcnzyl((S)-I-phenylethyl)
amino)-5-(difluoropiperidin-I -yl)pentanoate

Step 4: A mixture of (S)-tert-butyl 3-(benzyl((S)-I-phe-
nylethyl)amino)-5-(difluoropiperidln-I-yl)pentanoate(1 eq),
Pd/C (10% on carbon, 0.3 eq by mass) and MeOH (50 ml/g
of aminc) was hydrogmtdtcd under H, (50 Psi) using a
Parr-Shaker at rt for 3 days until the completton of reaction
motulorcd by LC-MS;mdlysis. Thc mixture was then
quenched with celited. and filtered through a short-pad of
Celite'R. concentrated to give crude (S)-tert-butyl 3-amino-
5-(dtfluoropiperidin-l-yl)pentanoate.

F F

8
0 4m

b~otuu
SH. 0

R — 3,3-drfluom
R — 4,4 1 fluoro

0 F o

R — 3,1 d fluoro
R = 4,4 1 lie»

l
Step 3

8~00 rBu

Yg
R — 3.3-drfluoro
8 — 44 d fluorc.

stf

34

40
tdeneral Procedure for the Synthesis of (S)-tert-butyl

3-amuto-5-(dtfluoropfpenrhn-I-yl)penuutrurtes
Step I: io a solution of dlfluoropiperidine.l I(:I (I eq) in

water (I mL/nunol of PfPcrulinc) was added NasCOr (I cq),
and stirred at rt for 10 min '11112 (2 ml /mrnol of piperidfne)
was added. and the mixture was cooled to — 15': DIRJ
(1%) was added, followed by acrolein (90%. I eq). After
addition„ the mixture was stirred at -15" C, for 30 min. and
thc compound 3-(dffluoropfpcridut-I-yl)propanal m THF
and water was used as fs Ior Ihc nexl step. o

Stc312: To a solution of 1-butyl dtclhylphosphonoacetate
(I 2 eq to dilfluoroplperidine) in 'I'I II'I miymntol of
phosphonoacetate) at rt was added KOtflu (I 2 eq to I eq of
dilfluoropiperidine). The mtxture was stirred at rt for 10 min
and then cooled to 5" C. Then. the solution 3-(difluoropip- o.

cndut-I-yl)propnoal was added, rmd the rcsultm mixture
was slowly wamtcd to rt. Surrutg was conlutued at rl for 2
h bcforc lhc mtxture was quenched wflb water extracted
with hexanes,'iltOAc The extract was dried (Nan804), con-
centrated and purified using 0-10% lttOAc in I lexanes to ro

ive compound (E)-tert-butyl 5-(difluoropiperidin-I-yl)
pent-2-enoate

Stc31 3: To a soluuou of (S)-(N)-bcnzyl-I-phcnylcthylam-
inc (1.5 eq) tn THF (2 mL/mmol of anune) at — 75' was
added slowly n-BuLf (1.5 cq). Stfrnng was connnucd at ss
— 75' tifr 30 min before dropwise addition of a solution of
(if)-tert-butyl 5-(difluoropipendin-I -yl)pent-2-enoate (I eq)

(E)-tert-butyl 5-(3.3-difluoroplperidin-l-yl)pent-2-eno-
ate Using the eneral procedure (Stepl and 2) described
above.3,3-difluoropipiridine.HCI (4.36 g, 27.7 nunol) was
used lo gtvc (E)-tert-butyl 5-(3,3-difluoropfperidut-l-yl)
pent-2-enoalc (1.96 g) as n colorless of 1 nfter column puri-
fication using 0-I(prb litOAc in Iiexanes: 'll NM14 (200
MI Iz, ('DCls): 6 I 57 (s,911),1 60-2 00 (nt. 411). 2.30-2.80
(m, 8H). 5.78 (m, IH). 6.82 (m, IH): LC-MS (ESI): nt/z
calculated for C,4H„NO, [M+H ]: 240„Found: 240.1.

1

F

0 4 n

(E)-tert-butyl 5-(4.4-difluoroplperidin-l-yl)pent-2-eno-
alc Using thc gcncrdl procedure (Step I aud 2) dcscrtbcsJ
above,4,4-ddluoropiptndinc.HCI (5.0 g, 31 7 nunol) was
used to give (E)-tert-butyl 5-(4.4-difluompiperidin-l-yl)
pent-2-enoate (3 59 g) as white solid after column purifica-
tion using 0-10% I itOAc in I iexanesfl I NMIR (200 Mi lz,
CDCIr)1 6 1.50 (m9H).1,80-2,20 (m. 4H)„2.30-2.60 (m, SH),
5.78 (m, IH). 6.82 (m, Hq)l LC-MS (ESI) m/z calculated
for CfeH24F NO [M+H ]: 276, Found. 275.8.

1 1

Y
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(S)-lett-butyl 3-(beuzyl((S)-I -phenylcthyl)annno)-5-(3.3-
dtfluoroptpcridut-I-yl)pcntanoatc. Using thc gmteral proce-
dure (Step 3) described above. (E)-tert-butyl 5-(3.3-difiuo-
ropiperidin-l-yl)pent-2-enoate(1.96 g. 7.1 nunol) was used
to give (9 )-tert-butyl 3-(benzyl((S)-I -phenylethyl)amino)-5-
(3.3-difluoropiperidm-l-yl)pentanoate (I 87 8) as a wlute
sohd after colunut punficatton using 0-10% EtOAc tn
Hcxancs. 'H NMR (200 MHz CDCle): 8 1.35 (d, 3H, J=7 4
Hz). 1.45 (s, 9H), J.S0-2.00 (m,gH).2.30-2.80 (m. 6H),
3 30 3 40 (m, 111). 3 48 (d, 111, .I 15 0 Iiz), 3 70 3 90 (nt,
211), 7 15-7 45 (m, 1011): I.( -MS (I'gl) tn/z calculated for
( z„Hu,l'.NzOz (M+I I+J 487, I'ound 486 7.

F

1

b N

u u

Y
zp
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1 1

uN Ot13

(S)-tert-butyl 3-amino-5-(3,3-difhtoroplperidin-l-yl)pen-
tanoatp: Ustng lhc gcncral procedure (Step 4) dcscrtbcd
above.(S)-tert-butyl 3-(benzyl((S)-I-phenylethyl)amino)-5-
(3,3-difluoroptpcudtn-l-yl)penlanoatc (I 9 g. 3 9 nunol)
v as used to give crude (S)-tert-butyl 3-amino-5-(3,3-difluo-
roptpcudut-I-yl)pcnldnodtc (1.29 g) as a white Ii!am, '

NMR (2(X) Ml iz. ('DCls): tb 1.43 (s. 911), I 70-2 40 (m,811),
2.60-3.20 (m. 7H), 3.60-3.80 (m. IH): LC-MS (ESJ): m/z
calculated for ('tuI Iz„IHN-Oz (M+I I J 2')3. I'ound 292 8.

F

F
N 0!B

(S)-lett-butyl 3-(beuzyl((S)-I -phenylcthyl)annno)-5-(4.4-
dtlluoroptperidiu-I-yl)pentanoate. Using the general proce-
dure (Step 3) described above. (Jt)-tert-butyl 5-(4,4-difluo-
ropiperidin-I -yl)pent-2-enoate (3.0 8, I ').I mmol) tvas used
to give (S)-tert-butyl 3-(benzyl((S)-I-phenylethyl)amino)-5-
(4.4-difiuoropiperidln-l-yl)pentanoate (3.78 ) as a color-
less oil after column purification using 0-10% Eric in
Hcxanes) H NMR (200 MHz, CDCJ,). 8 1.34 (d, 3H, J=7 0
Hz). 1.42 (s, 9H). I 40-1 60 (m, 2H), 1.80-2.10 (m,6H),
2 30-2.70 (nt, 611). 3 30-3 40 (m. H I), 3 48 (d, I I i, .I 15 0
I lz). 3 70-3 90 (m, 211), 7 15-7.45 (m, 101 1): I.C-MS (Eefl)
n)/z calculated for C,vHu,FzN,Oz (M+H'1: 487. Found
486.6

NH 0

(S)-tert-butyl 3-amino-5-(4,4-difhtoroplperidin-l-yl)pen-
tanoate: Using the genensl procedure (Step 4) described
above. (S)-tert-butyl 3-(benzyl((S)-I-phenylethyl)amino)-5-

33
(4,4-difluoroptpcudtn-l-yl)penlanoalc (9.3 g, 19.1 nunol)
v as used to give crude (S)-tert-butyl 3-amino-5-(4,4-difluo-
roptpcudut-I-yl)pcnldnodtc (5.5 g) as a wlulc soltd. b 1.4S

(s, 911), 1.70-2.40 (m,gl I), 2 50-3 20 (m, 711). 3.60-3.80 (m,
JH); LC-XIS (ESI). nt/2 calculated for C, H,sFzNzO.
(M+I I+J 2')3, I'ound 292.8

3 I m 7 )3) 1 t I p«t)l S t2 01 inn» Ih!I) N 1 (33 dtau
1 pm Sn 1 tl! 1 1 ltht z I 't m )p ttu 3 tl)

1H tzznle 3 mdnsmtt d

OH F

OtBu

0

N
H

Nut 0
Otl3u
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(S)-tert-butyl 3-(l-cyclopentyl-5-(2-(l,l-difluoroethyl)
phenyl)-IH-pyrnzolc-3-carboxamido)-5-(3,3-d&fluorop&p-
eridin-I -yl)pentanoate A mixture of I -cyclopenty1-5-(2-(1,
I-ddluorocihyl)phenyl)-IH-pyrazole-3-carboxyhc ac&d (70
mg, 0 24 mn&ol). (8)-tert-butyl 3-a&uiuo-5-(3,3-difluoropip-
eridin-I-yl)pentanoate (58 m, 0.20 nunol). EteN (81 0 80
n&mol) and TBTU (96 mg. 0 30 nunolj in MeCN (4 ntl) was
stirred at rt fiyr 15 h. The mixture was diluted w:ith E&OAc

und washed w&th NaHCO,. The orgumc layer was dried
(NtzSOe). concentmted, and purified using EtOAc/Hex to
g&vc (S)-(crt-butyl 3-(l-cyclopcniy1-5-(2-(l,l-ihfluorocihyl)
phenyl)-111-pyrazole-t-carboxamido)-5-(3,3-difluoropip-
cndu&-I-yl)pentanoatc(50 mg) as a colorless o&1. 'H NMR
(200 Ml lz, ('lj(13) &5 I 44 (s, 911), I 60-2 20 (m. 1511),
2.10-2.80 (m, 10H), 4 00-4.20 (m, IH), 4.30-4.50 (m. IH),
6 67 (8 111), 7 19 (d. 111, .I 6 2 I lz), 7 30-7 60 (nt, 311),
7.60-7.80 (m, IH): LC-MS (ESI): nu'z calculated for
Cu,H4&FeNeO„[M+H ] 595, Fmu&d. 594.9

(S)-3-(I-cyclopcntyl-5-(2-(1 el-difluoroethyl)phenyl)-IH-
pyrazole-3-carboxam&do)-5-(3.3-difluomp&pcridu&-l-yl)
pentanoic ac&d 'I o a solution of(S)-tert-butyl 3-(I-cyclopen-
ty)-5-(2-(1. I -difluomethyl)phenyl)-I I I-pyraznle-3-
carboxamido)-5-(3B-difluoropiperidin-I-yl)pentanoate (50
m, 0.096 tmnol) in DCM (2 mL) was added TFA (0.5 mL)
and stirred at rt for 2 h Solvent was rcmovcd m vacuo and
d&lu(cd w&th CHCI,. Solvent was removed to prov&de (S)-
3-(l-cyclopentyl-S-(2-(l.l-difluomcthyl)phm&yl)-JH-pyra-
zole-3-carboxmnido)-5-(3.3-difluompiperidin-l -yl)pen-
tanoic acid (38 mg) as a white solid I I NMR (2(X) Ml lz„
('DCls): 6 1.40-2.20 (m, 18H). 2 40-2.80 (m, 7H). 4.00-4.20
(m, 113). 4.30-4.50 (m. I H), 6.67 (s. I H), 7.19 (d. I H. J=7 6

Hz). 7.40-7 80 (m, 3H), LC-MS (ESI). m/z calculated for
C-&H&&FuNuO& [M+H ] 539, Fmu&d. 538.7.

(S)-l-cyclopenty1-5-(2-(l,l-dflluoroethyl)phenyl)-N-(S-
(3.3-difluoropiperidm- I -yl)-I-oxo- I -(this&nyl-2-ylamino)
pecten-3-yl)-111-pyrazole-3-carboxamide A mixture of (S)-
3-(I-cyclopentyl-5-(2-(l. I-difluoroethyl)phenyl)-IH-
pymuzole-3-carboxam&do)-5-(3.3-difluoropiperidin-l -yl)
pentanow. ac&d (35 mg, 0 065 nuuol), 2-&mu&x&ihiazole (13
mg, 0.13 mmol), Et,N (36 I&L, 0.26 mmol) and TBTIJ (42
mg, 0.13 mmol) &n DMF (I ml) was surrcil at rt Ibr 15 h. The
n&ixture yvas d&luted with I (tOAc and yvached with water 1 he
organic layer was dried (NazSOe). concentrated. and puri-

Scheme 3 P&cpu&et&cn c(ih) 8 (1-( ye(eau&, ienuncl C-

( vcicpeni, i(meniyl)nnuncl & xcpennui 3 yu & ycicpenyl (2

ui flucrcn&c&h i)phcn) 0-1H-pyr:&rulc-3-cerhcxenuuc

OH

O&Bu

OH

sc
811

fied using 0-100'zc EtOAc in hexanes to ive the desired
product (S)-I-cyclopentyl-5-(2-(1. I-d&fluorocthyl)phenyl)-
N-(5-(3,3-difluoropiperidin-l-yl)-1 -oxo-I-(thiazol-2-
ylamu&o)pecten-3-yl)-IH-pyrazolc-3-curboxamulc (18 mg)
as a white solid; 'll NMR (200 Milz. CI)CI&) 6 1.40-2.20
(m, 18H), 2 40-2.80 (n&. 7H), 4.00-4.20(m. IH). 4.40-4.60
(m, 111), 6.70 (s, 111), 6 '37 (d, 111, .I 3 8 I lz). 7 19 (d. 111,

1=6.6 Hz), 7.40-7.60 (m, 3H), 7.6&7 (d, IH, J=6.6 Hz), 7.81

(d, IH, J=8.0 Hz), 11.5 (br s, IH), LC-MS (ESI): m&z

calculated for C&„H„F NeOzS [M+H']: 621, Found: 620.9.

3&
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3.60-3.80 (m, 2H), 4.04-4.20 (m. IH). 4.20-4.45 (m. IH).
4.50-4.70 (m. IH), 6.18 (br s. IH), 6.73 (s, IH), 7.25-7.40
(m, IH), 7.50-7.70 (m. 2H). 7.70-7.90 (m,lH), 7 98 (br s,

111); 1.('-MS (ESI) m,'z calculated for ('„IJssl',NsOs
[M+H ]: 493. Found. 493.1.

0

b
.IH

8

y

zc

l.l y I b lyl » .bala yb' Sb,

OI I

(S) N (1-(cyclobutylamino)-1,5-dioxopentan-s-yl)-1-
cyclopcntyl-5-(2-p(trifluoromcthyl)phenyl)-IH-pyrazole-3-
carboxantide: 1'o a sohltion of ()) N (I-(cyclobuty-
lamlno)-5-hydroxy-I-oxopmttan-3-yl)-I-cyclopentyl-5-(2-
(tnfluoromethyl)phenyl)-111-pyrazole-3-carlxlxamlde (90
mg, 0.18 mmol) in DCM (2 mL) was added Dess-Martin
Reagent (153 mg, 0 36 mntol) 'I he mixture was stirred at rt

Stl for 0 5 h befbre it svas quenched with sodium thiosulfate
(10%) and NaHCOI. The mixture was cxtractcd with DCIvi,
and the extract was dried (NasSOs)„concentmsted and puri-
licd using EIOAc ut hcxancs (0-20%) to gyve (S) N (I-
(cyclobutylalnino)-1,5-dioxopentan-3-yl)-l-cyclopentyI-5-
(2-(triJhloromethyl)phenyl)-I H-pyrazole-3-carboxamide
(32 mg) as a v:hite solid: 'H NMR (200 MHz, CDCls): 6
1.29 (I, 2H, J=7.0 Hz), 1.40-2.70 (m, 15H), 2.90-3.10 (m,
IH), 4.04-4.20 (m, IH). 4.50-4.6 (m, IH), 4.65-4.90 (m,
IH), S.28 (br b, IH). 6.73 (b, IH), 6.84 (d. IH, J=7.8 Hz),
7 25-7 40 (ln. I H). 7 50 7 70 (m, 211), 7 70 7 85 (m I I I),
9 81 (s, 111); I (:-MS (IISI) m/2 calculated tiyr

Cs,HscFsNsOs [M+H+]: 491. Found: 490.(i.

(S) N (I -(cyclobutylamino)-5-hydroxy-I -oxopentan-
3-yl)-I-cyclopcntyl-S-(2-(tnfluoromethyl)phenyl)-IH-pyra-
zole-3-carboxamide: A mixture of (S)-tert-butyl 3-(I-cyclo-
pentyl-5-(2-(tritluoromcthyl)phenyl)-I H-pymzolc-3-
carboxamido)-5-hydroxypentanoate (0.15 ),
cyclobutyhunine (O.SO ml) and EtOH (I mL) was heated ln
a sealed tube at 90' for 24 h 'Ihe mixture was concen-
trated and puniicd using EtOAc ut hexanes (0-2S%) to give
(S) N (I-(cyclobutylanuno)-5-hydroxy-I-oxopcntan-3-
yl)-I -cyclopentyl-5-(2-(triJluoromethyl)phenyl)-I H-pyra-
zole-3-carboxmnide (97 mg) as a white solid; ' l NMR (200
MHz. ('IX'is) 8 0 80-0 95 (tn, 211), I 40-2 70 (m, 16H),

VH

sc

(S) N (I-(cyclobutyhunino)-5-(cyclopmltyl(methyl)
anuno)-I -oxopcntan-3-yl)-I -cyclopentyl-5-(2-(tri Jiuorom-

ss ethyl)phenyl)-IH-pyrazole-3-carboxamldc
I'o a mixture of crude aldehyde, ()) N (I -(cyclobuty-

lanuno)-I,S-dioxopentan-3-yl)-I-cyclopentyl-5-(2-(trifluo-
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romcthyl)phenyl)-I H-pyrddolc-3-cdrboxanude (74 mg,
0.150 nuuol) and N-mclhylcyclopcniandnunc (30 mg, 0300
nmiol) in MeOH (4 mL) was added sodium cyanoborohy-
dride (19 mg, 0.300 nunol). The resultin mixture was
stirred at rt for 1-3 h until the completion of the reaction by
I ('-MS analysis I'hen niixtme was concentrated and puri-
licd using MCN3H in DCM ()3ith 1% NH,) lo give (S)
N (I -(cyclobutylamino)-5-(cyclopentyl(methyl)amino)-I-

oxopeulan-3-yl)-I-cyclopcntyl-5-(2-(tnlluoromethyl)
phenyl)-IH-pyrazole-3-carboxamidc (23 mg) as a colorless
oih 'H NMR (200 MI Iy, ('D('I,) (I I 40 2 90 (m, 3111),
4.04-4.20 (m, IH), 4.20-4.50 (m, 2H), 6.74 (h, IH). 7.03 (br
s, I H), 7.14 (bra. I H). 7.25-7.40 (m, IH)„7.50-7.70 (m, 2H),
770-7.90 (m,ill), g 56 (br s, 111), I,('-MS (IISI) m/x
calculated ti)r (.'»I Id)i',N,O, [M+I I 1 574. I'ound'73 '2

9 P p;Iwc r(9)xtl I 7 I I Iyh» !" ( «t 3 I ulx twpdntl p nh 'vl! I „ I p nlvly(s(t an Ih l)ph cyll
IH-pvizznlc-3-ccthnxumdc

OH

sn

0

OtBn NH

CI

VH

S C t » I d t ( ) m(s)) 'PycPPh .t I .DIAD, I nl, tl) TFADC3(rt I, th) TI'ADCVI, t il )Ct I. tyl » (utch,
Ltu TBTU d 1st ()u, 1st PIC Lt»IL t 1th (I) I . t I .)I z d Cu)CN LtN TBTD t nll
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(S)-tert-butyl 5-aztdo-3-(I-cyclopenlyl-5-(2-(lrifluorom-
ethyl)phenyl)-111-pyraxo le-3-carboxmnido)pentanoate 'I o a
mixture of (S)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoront-
ethyl jphenyl)-I H-pyrazo le-3-carboxamido)-5-hydroxypen-
tanoate (2.5 g, 5.0 nunoll, Zn(Ns)s.Py, (1.15 . 3.75 nunol),
PPh., (2.62 g, 10.0 nunol) and toluene (50 mL) v,as added
dropw isa of DIAD (2.0 mL. 10 nunol) and stirred at rt for
20 h I'he mixture was filtered. rinsed with ittOAc, and the
filtrate was concentmted and purified using EtOAc in 33

hexanes (0-40'%) to gtve (8)-tert-butyl 5-azido-3-(I-cyclo-
pentyl-5-(2-(trifluommethyl)phenyl)-I H-pyrazoie-3-car-
boxamidojpentanoate (2.04 g) as a white semi-solid, 'H
NMR (200 MHz, CDCI ) 8 1.46 (s, 9H), 1.50-1.60 (m. 2H),
1.80-2.10 (m. 8H). 2.55-2.65(m, 2H), 3.45 (I, 2H, 1=7.1 Hzj,
440 4 60 (m, 111), 4 85-5 05 (m, 111). 6 31 (br ~, I II). 6 76
(s, 111), 7.28-7.40 (m, 211), 7 50-7 70 (m, 211), 7 70-7 ')0

(m,1 H): I C-MS (l,)I): nv'z calculated for ('2,11321'3Ns03
[M+H'1: 521„Found: 520.9

Prc3varation of Zn(Ns)wPy,: To a solution of Zn(NO,)s
(3.57 g„12 mmol) ln water (6 ml ) was added a solution of
sodntm aside (0.78 g, 12.0 mmol) ut water (6 mL). The
mixture was sttrred at rt for 5 min and heated to 50" C.,
followed by dropwtse addition of pyndinc (2.0 mL, 24 7

ntmol) After addition, the oil bath was removed. and stirring
was continued for I h to give a cloudy mixture The
suspension was filtered. washed with cold water (5 mi,) and
air dried to give the title compound (I 3 g) as a wlfite solid.

1 It

sttrrcd at rt Ihr 2 h. Sob en( was rcmovcd to provtdc crude
(S)-5-azido-3-(I -cyclopentyl-5-(2-(trdiuoromethyl)phe-
nyl)-IH-pyrazolc-3-carboxtunido)pcntanotc actd (100 mgj
as yellow oil tvhich was used as ts for the next reaction
wltjloul Iurlllcr purtlicanon.

I'o a solution of (8)-5-azido-3-(I-cyclopentyl-5-(2-(trif-
luoromethyl )phenyl )-I H-pyrazolc-3-carboxmntdo)pen-
tannic acid(10() mg. 0 215 mntol) and cyclobutyhsmine (30
mg, 0430 nunol) us ACN (I mL 1 was addtxl tndtydrous NEI,
(0 090 ml., 0 645 ntmol) follov ed by 1 01 U (138 mg, 0.430
mmol). The reaction ntixture was stirred at rt for 18 h.
Reaction tnixture was diluted tvith IitOAc (10 ml.) and
washed with sat. NaHCOs (5 mL) Or ante phase was
extracted, added stlica gcl (100 mg) and purified usutg
Combifiashi» Rr (EtOAc/hexanes) and the fractions contain-
ing thc product (TLC) werc pooled and evaporated lo alii rd
35 mg of (S) N (5-azido-I-(cyclobutylantino)-I -oxopen-
tan-3-yl)-I-cyclopcntyl-5-(2-(uifluoromclhyl)plmnylj-IH-
pyrarole-3-carboxamideas a white foant, 'I I NMR (20()
MHz. CDCI.,): b 1.40-2.40 (m. 16H). 2.55-2.(i5 (m, 2H),
3 44 (t, 211, .I 7.6 llz), 4 10-4 50 (m, 311). 6 64 (br 3, II I),
6.75 (s. IH). 7.28-7 40 (m, 2H). 7.50-7.70 (m, 2H). 7.70-
7.90 (m,lH): LC-MS (ESI): m/2 calculated Ihr
Cs,HsaF3N,O2 [M+H+1: 518. Found: 518.2.

VH

so

(S) N (5-szido-I-(cyclobutylamino)-I-oxopenmn-3-
yl)-I-cyclopentyl-5-(2-(trifluoromethyl)phenyl)-IH-pyra-
zolc-3-carboxamtde To a soluuon of (Sj-(crt-butyl 5-azido-
3-( I -cyclopentyl-5-(2-(lnfluoromclhyl )phenyl )-I H- ss
pyraw)le-3-carboxantido)pentanoate (99 mg, 0 190 nunolj
in D('M (2 ml ) was added 112A (0 15 ml,. ].90 mmol) and

(S) N (5-amino-I-(cyclobutylamino)-I-oxopentan-3-
yl)-I-cyclopentyl-5-(2-(trifluoromethyl)phenyl)-I H-pyra-
zolc-3-carboxamidc. A nnxlure of (S) N (5-azalo-I-(cy-
clobutylamino)-I-oxopentan-3-yl)-I-cyclopentyl-5-(2-
(tnihtoromcthyl)phenyl)-IH-pyrazolc-3-carboxtmtnle (35
mgj Pd/('10%, 7 maj and litOI I (3 ml ) was sttrred under
a balloon ofhydrogen Ihr 17 h. LC-MS showed thc comple-
tion of the reduction 'Hten the mixture was filtered through
a short pad of Celite sf and the hltrate was concentrated to
give cntde (S) N (5-amino-I-(cyclobutylanttnoj-I-oxo-
pentan-3-ylj-I -cyclopentyl-5-(2-(trifluoromethyl)phenyl)-
IH-pyrazolc-3-carboxamtdeas a colorless otl (30 mg): LC-
MS (ESI)'/2 calculated for ('„I l»I',N302 [M+I I 1: 492,
I'ound 492.2
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tm
0 d

I mncHS

0

SI I

0 0 0

S~
OH

(8) N (I-(cyclobutylamino)-5-(oxetane-3-carbox- zc
anndo)-I-oxopmttan-3-yl)-I-cyclopentyl-5-(2-(tnth(orom-
ethyl)phenyl)-111-pyrazole-3-carboxmnide 'i'o a solution of
(S) N (5-amino-I-(cyclobutylamino)-I-oxopentan-3-
yl)-I-cyclopentyl-5-(2-(trifluoromethyl)phenyl)-111-pyra-
zole-3-carboxanude (30 m . 0.061 nunol) and 3-oxetanecar- -''

boxyltc acid (13 mg, 0.122 nunol) in ACN (2 mL) was addhxi
anhydrous NEt, (0.018 mL. 0.183 mmol) followed by TBTU
(39 mg, 0.122 nunol). Thc rcac(ion m(xture was s(rrred a( r(
for 18 h I'he react(on mixture yves diluted with EtOAc (10
mL) and mashed wtth sat. NaHCO, (5 mL). The org(uuc 3(l

phase v as extracted. added silica gel (100 mg) and purified
using Comb(I)ashob Rr (EIOAcrltcxanes) mtd tlm lbactrons
containing the product ('ll T ) were pooled and evaporated to
afiiyrd(S) N (I-(cyclobutylamino)-5-(oxemne-3-carbox-
amido)-I-oxopentan-3-yl)-I -cyclopentyl-5-(2-(tritluorom-
ethyl)phenyl)-I H-pyrazole-3-carboxamide((i m ) as a wh(te
solul. 'H NMR (200 MHz, CDCIa). 6 1.40-2.80 (m, 19H),
3.60-3.90 (m, 2H). 4.10-4.50 (m. 3H), 4.70-5.00 (m. 4H).
632 (br s. IH), 6.71 (b, IH), 7.18 (br s. IH). 7.28-7.40 (m, do

I I I), 7 50-7.70 (m, 211), 7 70-7 90 (rn, 111), 8 i 5 (d, 111,

1=8.8 Hz): LC-MS (ESI). mPz calculated for CzoHarF,N,Oa
(M+I I+1 576, Iround 576.2

('

0 0

CI

0

Frmehu

OH

(3

S~
.IH

b deme(n pmpuar n f(S) I cyc(npenry( 8 (4(33 d (Iuorop pend n
I- 0-4-ozo-I-snit'arnm(burne-2.vlr.a.(2-(nrtlunrorncrbynplrcnyu-(H-

p, raznle 3 .uboy.un de

0

.(H

Fl 1

ec

I mocHI
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Rey cnis and condsuons Ia) Isobuiylclyloyot'nrnyaic. N-nyeihylnyorphnline
DSIL. 13', I h baHH(. H 0 (b) loduye. PPhs nudaznle. D('M.O''n

RT, IS h. ( ) Ponyssnuniluoacciatc. DMF. yi 13 h. (di 3uu H 0
s In,fnnu . eb I.ilih, (e) SO('I .DMF(sdnp.i,n.sunmdn'(
1. h, (fi myunonyusnlndyosyde sotu(r n, THF,3 nuyn is)A OH. I%I" 0
is h, Ihl0(TIL Ho'ii. 10 I II »I P« iu hid

birn

l . P NFI%
DMIN)'.ri 'I de,s () Liil H OH,(:V,rt.l. h. HAID. HOAt.
s PsNF(1, DMF. n. 1 Is

g, 21.5 nuuol. 1.00 cquw.) mid imidaznylc (1.76 g. 25.8
nunol, 1.20 equo.) in DCM (86 mL) at O' The reaction
mixture was stirred for 20 min at the same tempemsture and
the alcohol was added. The reaction mixture was stirred at
rt for 18 h An aqueous saturated solution of Nas)s01 was
added and the mixture was stirred for 10 min and extracted
with ethyl ncclntc (2x). Thc combined organic layers were
dncd with sodium sullhtc, Iillered and cvaporatixh Thc crude
product was purified by flash chromatography on silica gel
(dry packing) using a solution of ethyl acetate in hexane (5
to 30%y ) to provide I 27 g (13%) of the title compound as a
white solid and 4.0 g of a niixture of the title compound and
an impunty (LCMS rnuo=58.42). Pure compound. miz
(M+H) =466.0, Rr=1.86 min: punly=94%. HPLC condi-
tions: Column: XBridgeti (:18, 3 5 pm. 4 (ix30 mm: Cira-
dient: 5B 0.2 min. 5B-I HOB l. 8 niin, I OOB I min, 3 mL/min.
Fluent A pl I 3 8 10 mM Ammonium I'orniate in Water;
Liuent 13: Acetonitrile, 'l I NMIR (500 Ml lz, DMSO) i)

2.57-2.53 (m, IH), 2.64 (dd, J=15.8, 5.3 Hz, IH), 3.27 (dd,
J=JO.O. 6.9 Hz, IH). 3.37 (dd, J=10.1. S.2 Hz, IH), 3.58 (s.
3H). 3.90-3.81 (m, IH), 4.23 (t„J=(L9 Hz, IH). 4.37-4.27
(m, 2H), 7.33 (Id. J=7.5, 1.1 Hz, 2H), 742 (t. J=7.4 Hz, 2H),
7.58 (d. J=7.8 Hz, IH). 7.70 (d, J=7.5 Hz, 2H), 7.89 (d, J=7.5
I Iz. 21 1).

ul

(S)-methyl 3-((((9H-fluoren-9-yl)methoxy)carbonyl)
amino)-4-hydroxybutanoate 31

N-mcthylmorphohne (4.46 mL, 40.6 mmol. 1.00 u)uiv )

was added to a solution of ())-2-((((911-fluoren-9-yl)
methoxy)carbonyl)amuio)-4-methoxy-4-oxobutanoic acid
in DMI: (81 ml,) at — 15" (L Isobutylchlorofiyunate (5 27
mL, 40.6 nmiol, 1.00 equiv.) was then added dropwise. The
reaction niixture was stirred at the seine teinperature for I h.
The solution u as filtered on a frit and the filtrate cooled back
to — 15* C. A soluuon of sodnun borohydndc (2.30 g, 60 9
nimol, I 50 equiv ) in water (20 ml,) was added. Right after
this addition. 800 ml of water was added (a white precipi-
tate fi&rnied). The solution was filtered, the solid was ground
to a fine powder and dried under reduced pressure to provide
9.13 g (63n/o) of the title compound as a white solid mixed
with some of Ihc corrcsponduig lac(on(soul produc!. Ddz
(M+H) =356.1, Re=1.51 nun: purity=65%. HPLC cond&-
tions ('olumiv XI3ridge)r ( 18, 3.5 pm, 4 6x30 mnu (ira-
dient: Si3 0 2 min, 5IJ-1(X))3 I 8 min. 1(X))3 I min; 3 ml,/min.
Eluent rM pH 3 8 10 mM Anunonium Formate in Water,
Eluent B: Acetonitrile

o.

~0

0

I mncHN

0

(S)-methyl 3-(((('JI I-fluoren-9-yl)methoxy)carbonyl)
amino)-4-(acetylthio)butanoate Potassium thioacetate (393
mg, 3 44 mmol, 2.00 equiv.) was added to a solution of
(S)-methyl 3-((((9H-fluorcn-9-yl)methoxy)carbonyl)
anuno)-4-iodobulanoale ui DMF (6.9 mL) Thc reaction
nuxture was stirred for 15 h. An aqueous saturated solution
of sodiuni bicarbonate yves added. followed by ethyl acetate
'I'he phases were sepansted and the organic layer was washed
2x v ith sat'd aq. NalqCOy. dned v ith sodium sulfate,
filtered and evaporated. The cmde product was purified by
fldsh chroinalogiiIphy'ii sihcd gi:I usiiig a soliinon ol L'Ill)'I

acclalc in hexane (5 to 40%o) to provide S55 mg (78%) of the
title compound as a white solid. nv'z (M+I I) 4)4.1;
Ri 1.76 min: purity 99.3% JIPI,C conditions: ( olumn:)
X)3ridged(i C18, 3.5 um. 4 6x30 mm; (iradient 513 0 2 inin,
5B-JOOB 1.8 min. I HOB I niin: 3 mL/min. Eluent A: pH 3.8
10 mM Anunonium Fomiate in Water; Eluent B: Acetoni-
tnlc, 'H NMR (SOO MHz, DMSO) 6 2.32 (b, 3H), 2.S4-2.S2
(m, 2H), 2.90 (dd. J=13.5, 7.7 Hz, I H), 3.10 (dds J=13.5, 5. S

I Iz, 111), 3.57 (s, 311), 3 96-3 89 (m. 111), 4 21 (t, .I 7 0 I Jz,
111), 4.32-427 (m, 211). 7.33 (td, .I 74. I I llz, 211),
7 45-739 (m,311), 7 67 (d..l 7 411z, 211), 7 80) (d..l 7 51lz,
2H).

dc

(S)-methyl 3-((((9H-fluorcn-9-yl)methoxy)cdrbonyl) ss
amino)-4-Iodobutanoate Iodine (5 4(i 8, 21.5 mmol. I 00
equiv.) was added to a solution of triphenylplxysphine (5 65

0

'OH
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(S)-2-((((9H-fluorm&-9-yl)methoxy)cdrbonyl)annno)-4-
metiu&xy-4-oxobutane-I-sulfonic acid:

A 30% w/w solution of hydrogen pcrox&de in water (I 3

mi.) ives added to fornuc acid (5.0 ml ) at 0" ('I he reaction
uux&UIC w&is sturixl dt th&it tenlpcld&U&c Ibr I h. A sUspcus&ou

of (S)-methyl 3-((((911-fluoren-9-yl)methoxy)carbonyl)
amino)-4-(acetylthio)butanoate in formic acid (4.0 mL) was
added 1 he reaction mixture w:as stirred at rt 18. 1 he solvent
ives evapomted and then the crude product was co-evapo-
ratixl with toluene and a nuxturc of DCM/ioiuene to prov&de
554 mg (98%) of the title compound as a pale orange solid.
iu/z (M+H) =420.1, Rr=i.31 min, punty=87.7%. HPLC
conditions: ('olumn: Xitndgezc ('I 8, 3 5 iun„4.6x30 n&m,

Gradient. 5B 0.2 mu&. 5B-100B 1.8 nun, 100B I nun; 3

mi /min iilueut A pl I 3 8 10 mM Anlmonium I ormate in
Water; Eluent B: Acetonitnle, 'H NMR (500 MHz. DMSO)
8 2 54-2.51 (nl. 111), 2 65-2.59 (m. 111),2 71-2 65 (m. 111),

3 06 (dd, .I 15 8, 5 0 I lz, 111), 3 55 (s. 311). 4.13-4.08 (n&,

IH). 4.28-4.18 (m. 3H). 7 19-7.12 (m, IH). 7.27-7.22 (m,
IH). 732 (t, 1=7 4 Hz, 2H). 741 (dd, J=7.4. 6.5 Hz, 2H),
7.6(i (d, 1=7.5 Hz„2H), 7.88 (d, J=7.5 Hz. 2H).

276
mL). Thc reaction mixture was stirred I'or 2 nun and thc
solvent v:as evaporated. The crude product was purified by
fldsh chroulatog&ilph)'n s&hcd gci Usulg a soli&&&ou 01 c'th)'I
acetate m hexanes (5 to 60%) to provide 140 mg (53% ) of
thc t&tlc. coulpoUnd ds d pale Ur&luge sohd. 01 z
(M+I IE 319.1; R I' 52 min: purity &95% I IVI,('ondi-
tions: Column: XBridge'8 C18„3.5 pm. 4 6x30 mm; Cira-
dient 513 0.2 inin, 513-10013 I 8 min, 10013 I min, 3 ml,/min
Eluent A: pH 3.8 10 mM Atmnonium Fonnate in Water;
Elucnt B: Acctonitrilc.' NMR (500 MHz. DMSO) 8 2.64-
2.58 (m, IH). 2.80 (dd, 1=15.8. 4.7 Hz, IH), 3.18 (dd,
J=14.0. 6.9 Hz, IH). 3.25 (dd, J=14.0. 6.0 Hz, IH), 3.58 (s.
311), 4 31-4 19 (m, 411), 6 i)2 (s, 211). 7 32 (t,.l 7.5 Ilz, 211),
7.42 (t. J=7.3 Hz, 2H), 7.49 (d. 1=8.2 Hz, I H). 7.67 (d. J=7.4
Hz. 2H). 7.89 (d. J=7.3 iqz, 213).

OH

0 0 0
)X yy

6
FCUCHH 2

(8)-methyl 3-((((911-fluoren-9-yl)methoxy)carbonyl)
amino)-3-(chlorosulfimyl)butanoate:

Thionyl chloride (1.4 mL. 20 mmol, 15 equiv.). contain-
in tluee drops of DMF. v as added to (S)-2-((((9H-fluoren-
9-yl)methoxy)carbonyl)amu&0)-4-methoxy-4-oxobutane-I-
sulfonic acid (S54 mg, I 32 nunol, 1.00 cquiv.). lac rein&ion
nnxturc was stirred at rt Ibr 3 days and was heated at 40'.
for 1.5 h &Ri&latiles &vere evaporated and the mixture was
co-evaporated 2x with D('M to pmvide 550 mg (95%) of the
title compound as a dark orange solid. m/z (M+H)'=438.1,
Rr=1.77 min: purity=94.8%. HPI C conditions: Colunm
XBndgea C18, 3.5 tun, 4.6x30 nun: Gradient. 5B 0.2 nun,
5B-100B 1.8 nun, 100B I nun: 3 mL,'nun. Eluent A. pH 3 8

10 mM Anunon&um Fonnatc u& Water; Eluent B
Acetonitrile 'I I NMI( (500 Mlis, l)M)O) 8 2.68 (dd,
1 134. 4 5 I lz. 111), 2 54-2 48 (m..t 7.7 I lz, 111). 2 62 (dd,
1=13.8, 7.8 iqz, IH), 3.06 (dd. J=15.7, 5.0 Hz, IH), 3 55 (s,
3H), 4.15-4.07 (m„ IH), 4 27-4.18 (m, 3H). 7.26 (d..1=7 9
Hz. IH), 7.32 (t, J=7.S Hz, 2H), 7.41 (I, J=7.4 Hz, 2H), 7.66 '"
(d, J=7.0 Hz, 2H). 7.88 (d, J=7.S Hz, 2H).

(S)-3-((((91 I-fluoren-9-yl)methoxy)carbonyt)aluino)-4-
sulfamoylbutanoic acid: HCI (conc., 1.1 mL) was added to
a solut&on of (I)-methyl 3-((((9H-tluoren-9-yl)methoxy)car-
bonyl)amino)-4-sulfamoylbutanoate (140 mg. 0.335 mmol,
1.00 cqu&v.) &0 AcOH (11 mL). Thc react&on nuxture was
hcatcd at 100'. I'or 15 h. Thc rcacuon mixture was pourcxt
in 70 n&I, of ivater and ethyl acetate was added. 1 he phases
were separated and the organic layer was dned with sodium
sulfate. filtered and evaporated. The crude mixture was
co-evaporated ivith dioxane and DCM to pmvide 122 mg
(90%) of the title compound as a pale yelh&w solid, n&/z

(M+H) / 405.2, Rr=145 muu punty=96.6%. HPLC condi-
t&ons: Colunuc XBrnlgc'a'18, 3 5 I&m, 4 6x30 nun, Gm-
dient 513 0.2 inin, 513-10013 I 8 min, 10013 I min, 3 ml,/min
Liuent A: pl I 3 8 10 mM Anlmonium I'orn&ate in Water;
Eluent B: Acetonitrile.

0 0 0

F n.trp 2

0

s~
.IHI

sc

(S)-methyl 3-((((9H-fluoren-9-yl)methoxy)carbonyl)
dunno)- I-siilfaulovlbuuiuo&itc:A coucc'utldtixl aqlieolis sob&-

non of anunonnun hydroxydc (0.22 mL, 3.1 nunol, 5 0
cquiv.) was addixl to a solut&on of (9-methyl 3-((((9H- si
fluoren-9-yl)methoxy)carbonyl)amino)-I-(chlorosulfonyl)
butanoate (275 mg, 0 628 mmol, I 00 equiv) in 'I'IIII (3 I

(S)-(9H-fluoren-9-yi)n&ethyl (4-(3.3-difhioropiperidin-l-
yl)-4-oxo-I-sulfamoylbutdn-2-yl)carbamate. HATU (126
mg, 0.332 nunol, 1.10 equn.) was added to a soluuon of
(I)-3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-4-sul-
famoylbutanoic acid (122 m, 0.302 mmol. I 00 equiv),
IIOAt (41 mg, 030 mmol, 1.0 equiv). 3.3-difluoropiperi-
dine hydrochloride (95 mg. 0.60 nm&ol. 2.0 equiv.) and
di&sopropylethylamine (0.1(i n&L, 0.91 nuuo&. 3.0 equiv.) in
DMF (1.2 mL) at O'. Thc reacuon was stirred at n for 3

days. Water was aikhxl, followed by ethyl acctatc. The
plmscs werc scpardtcd;md the organic layer was w»»hest
with satd. aq Nail('0» (3x), dned with sodium sulfate,
filtered and evaporated. 'I he cnide pmduct was pmified by
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flash cluomatogruphy on silica gcl usuig a solulion oi
MeOH in DCM (0 to 5%) to provide 136i nig (89%) of the
ullc compound as a pale orange solid. nflz (M+H) 32 508.2,
8, 1.65 min: purity 97 2% I IVI.('onditions ('olumn
XBitdgca C18r 3.5 iun, 4.6x30 nuu: Gradient. 5B 0.2 nun,
Sii-100l3 1.8 min, 1(X)I3 I niin: 3 ml /min l liuent A pl I 3 8

10 mM Anunonium Formate in Water: Fluent B: Acetoni-
trile. 'll NNIR (500 Mllz. 1)MSO) th I (22-1 53 (ni, IH),
1.70-1.63 (m, IH). 2.09-1.98 (m. 3H), 2.09-1.98 (m. 3H),
2.77-2.70 (mr IH), 3 30-3.18 (m, J=7.1 Hz. 3H), 3.46-3.42
(m, IH)„3.82-3.71 (m, 2H). 4.24-4.18 (m. IH). 4.32-4.26i

(m, 3H). 6.88 (d, J=5.5 Hz. 2H). 735-730 (m. 3H). 7.41 (t,
J=7.2 Hz, 2H), 7.68 (d, J=7.5 Hz, 2H), 7.89 (d, J=7.5 Hz,
2H).

278
buicd mid lyoplulizcd to provide 2.2 mg (10%) of the title
compound. m/z (M+H) =592.3r RT=I.76 nun.
punty x99% IIPI C conditions: ('nlumn: Xflndgez ('18,
3 5 pm, 4 (ix30 mm; (iradient: 5I3 0 2 niin, 5I3-IOOI3 I 8

nun, 10013 I min; 3 mi/niin I:luent A pll 38 10 mM
Anunonium Itonnate in Water: I:luent l3 Acetonltrile 'I I

NMR (5(X) Mi lz, l)MSO) th 8 10 and 8 05 (d, .I 8.6 I lz, 111,

NH, rotamers). 1.64-145 (m. 4H). 1.73-1.65 (m. IH),2.10-
1.76 (m. IOH). 2.22-2.12 (nt. 2H), 2.84-2.73 (m, IH),
3.02-2.88 (m. IH). 3.28-3.23 (nt. 4H). 3 ((0-3 37 (m. 3H),
3.91-3.68 (m. 3H). 4.20 (quint. 1=7.4 Hz, IH). 4.70-4.65 (m,
IH). 6.63 (s. IH), 7.37-7.31 (m„2H)„7.76 (t. J=7.6 Hz,
IH).7.82 (t, J=7.4 Hz. IH), 7.93 (d. J=8.0 Hz, IH).

S heme ll pteparat on ftx) N 0 tx cycl hut Iaulftunoyl14 (33
thfl i p dn«1 slid- xohul,r 2yil1 y I p tyl.(2

2C (rnfluormnethibphenyn 1H pytazole 3 carhoxanud

Nl1

3s

~CI

0

1 mocHN

nm o

N,

H

Ol I

(S)-l-cyclopentyl-N-(4-(3.3-difiuoropiperidin-l-yl)-4-
oxo-I-sul famoylbutan-2-yl)-5-(2-(trifluoromethyl)phenyl)-
IH-pyrdzole-3-curboxmnide: Dmthylununc (0.28 mL, 2 7

nunol, 10 equiv.) was added to a solution of (S)-(9H-fluoren-
9-yl)methyl (4-(3.3-difluornpiperidin-l-yl)-4-oxo-l-sulfn-
moylbutan-2-yl)carbamate (135 mg. 0 266 mmol. I 00
cquiv.) ui acetoiutulc (2.7 mL). The rcucuon was stirred for
1.5 h. The solvent was evaporated and the cnide mixture was
co-evaporated 2x with DCM to provide 118 mg, of the crude
amine (64% w/w considering an hypothetic quantitative
yield) wluch wm used as is HATU (16 mg. 0.041 nunol. I I

cquiv.) was added to a solution of I-cyclopentyl-5-(2-lnf-
luoromethyl)phenyl)-I H-pyrazoie-3-carboxylic acid (12
mg, 0 037 mniol). I IOAt (5 0 mg, 0.037 mmol, I 0 equiv )
and diisopropylcthylannuc (19 pL, 0.11 mmol, 3.0 equiv.) in
Di)XIF (0.2 mL). A suspension of thc crude anunc (16 mg,
0.037 nunol„1.0 equive 64% w/w) in DMF (0.17 mL) was
added I'he reaction mixtum w:as stirred for 2 h. 'I he reaction
was put on top of a C-18 column and was purified by reverse
phase cluomalography using a soluiion of McCN m water
(containing 10 mM of ammonium fomtnte. pH=3.8) (5 to
65'i). Irractinns ivere combined and lyophilized tn give 10

mg of thc litle compound wluch was further puniicxi by
smni-prep HPLC-MS (colunui X-Bridge 30x50) usin a

solution of MeCN in water (containiiig 10 mM of anuno-
niuni fnrmate, pl i 3 8) (45 to 65'rf) I'ractions were coni-

dn
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2SO
(S)-3-((((9H-fluorcn-9-yl)methoxy)cdrbonyl)amino)-4-

(N-cyclobutylsulfamoyl)butanoic acid
HCI (conc., 0.84 mL) was added to a solution of

(9-methyl 3-((((911-fluoren-9-vl)n&ethoxy)carbonyl)amino)-
4-(N-cyclobutylsulfamoyl)butanoatc (140 mg, 0.335 mmol.
I 00 equiv.) in AcOI I (8 4 n&I )

'I'he reaction mixture was
heated at 100'. for 15 h. The reaction m&xture v as poured
in 70 ml of water and ethyl acetate was added. The phases
were separated and the organic layer was dned v ith sodium

111
sulfate, filtcrcxi and e&apordtcd. The crude m&xture was
co-evaporated &kith dioxane and DCM to provide 81 n&g

(70%) of thc 1&tlc compound as a pale brown sol&d. m(z
(M+1 IE 459.2; lty I 64 n&in: Purity ')8 1% I lpl,('ondi-

1
t&ons: Column: XBrnlge&Z C18, 3.5 pm. 4.6x30 nun, Gra-
dient 5I3 0.2 &nin, 5i3-100l3 I 8 min, 100B I min, 3 ml,/min
Eluent A: pH 3.8 10 mM Atmnonium Fonnate in Water;
Fluent B: Acetonitrile

-contim&ed Q'

I«'y I 0 (yl*, t&&r, 1 &0»
0&H 1, '1 OH, H ((100" C,
(11(-is p& I» 1»d kl»d..ps&12 Uvlk 1'. 5 & I & .

1 0 E( w1 1. c 1& cl, 1 5 h

(11» 11 &yl 5 (& (5 C» thy&&ph &a IHpy 1

'
I &1 ..d HAE(.. 20

HoA(. I'.Ikh,ul&k

30

(8)-methyl 3-((((911-fluoren-9-yl)methoxy)carbonyl)
antino)-4-(N-cyclobutylsulfamoyl) butanoate:
Cyclobutylam&ne (0.13 mL, 1.6 nuuol, 2.S cqu&v.) was added
to a solution of (9-methyl 3-((((9H-fiuoren-9-yl)methoxy)
carbonyl)amino)-4-(chlorosulfonyl)buuuux&te (275 mg,
0 628 mmol) in Till( (3 1 ml.) The reaction mixture was
surrcd for 10 mu& und thc solvent was evaporated. 11&c crude
pmduct was purified by flash chromatogm»phy on silica gel
using a solution of ethyl acetate in hexanes (5 to 60%) to
pmvide 159 mg (54%) of the title compound as an orange
viscous oil.m/z (M+H) =473.1; RT=1.72 min,
puntyt &95%0 HPLC cond&t&ons. Column. XBndge'e'18,
3.5 pm. 4.6x30 tmn: C&radtent: 5B 0.2 min. 5B-100B 1 8

nnn. 100B I m&n: 3 mL/mu&. Elucnt A. pH 3.8 10 mM
An&monium 1&ormate in Water; fluent l3 Acetonitrile. 'll
NMR (500 MHz, DMSO) 6 I.S9-1.48 (m, 2H), 1.95-1.84
(m, 2H).2.20-2.11 (m, 2H), 2.58 (dd, 1=15.7, 8.7 Hz, IH),
276 (dd,.f 15 7,4'3 lly, 111),3 10(dd,.f ]4 2. 6 5112. IH),
3 16 (dd, .I 14 1, 6 3 I lp, III), 3 58 (s, 311), 3 70 (six, .I 84
Hz. 1H). 4 23-4 18 (m. 2H). 4,34-4.26& (m. 2H). 7.34-7.30
(m, 2H), 7.41 (t. J=7 4 Hz. 2H), 7.4G (d, J=8.1 Hz. IH). 7.54
(d. J=8.7 Hz, 1H). 7.68 (d, 1=7.5 Hz. 2H). 7.8(9 (d, 1=7.5 Hz,
2H).

OH

35

(S)-(9H-fiuoren-9-yi)ntethyl (1-(N-cyclobutylsulfamoyl)-
4-(3.3-d&fluoropiperidin-l-yi)-4-oxobutan-2-yl)carbamate:

00
HATV (74 mg, 0.19 nuuol, 1.10 equiv.) was added to a
solution of (S)-3-((((9H-fluorcn-9-yl)methoxy)carbonyl)
anuno)-4-(N-cyclobutylsulfamoyl)butunoic ac&d (81 mg.
0.18 nunol, 1.0 cxtu&v.), HOAt (24 mg, 0.18 nunoL 1.0

cqu&v.), 3,3-ditluorop&pcndu&e hydrochloride (56 mg, 0.3S

nuuol, 2.0 equ&v.) (md dnsopropylethylam&ne (92 HL, O.S3

mmol, 3 0 equiv ) in DMI( (0 7 ml,) at 0" ('I'he reaction
v as stirred at rt for 3 days. Water was added. followed by
ethyl acetate 1'he phases v ere separated and the organic
layer was &vashed with aq satd. Nail('0& (3x), dried &vith

sodium sulfate, filtered and evaporated The crude pmduct
v as purified by flash cluomatogmsphy on silica gel using a

solution of MeOH in DCM (1 to 2%0) to provide 73 n&g

(74%0) of the title compound as 0 pale omsnge solid. m/z
(M+H) =562.3; Rr=l.84 min: Purity=99.2% HPLC cottdi-
tions: Colunuu XBridge'8 C18„3.5 pm. 4 Gx30 mm; Cira-

d&ent: 5B 0.2 m&n. SB-100B 1.8 nun, JOOB 1 m&n, 3 mL(min.
Elucnt A. pH 3.8 10 mM Anuuon&um Formatc in Water,
Elucnt B: Acctomtnlc. 'H NMR (SOO MHz, DMSO)
1.59-1.48 (m, 3H), 1.70-1.63 (m, 2H),1.94-1.85 (m, 2H),
2.10-1.99 (m, 3H), 2.19-2.10 (m, 2H), 2 74-2 66 (m, 1H),
3.18-3.12 (m, IH), 3.47-3.41 (m, JH), 3 83-3 65 (m, 4H),
4.2S-4.19 (m, 2H), 4.31-4.27 (m, 2H), 7.32 (t, J=7.5 Hz.
2H). 7.41 (t. 1=7.1 Hz. 2H), 7.31-7.47 (m, JH). 7.68 (d,
.I 6 9 1 ly, 211), 7.89 (d, .I 7 6 I lp,. 211)



281
US 11,535,630 B2

2S2

6
(S) N (I-(N-cyclobutylsuli'amoyl)-4-('3,3-dtfluoroptp-

eridin-I -yl)-4-oxobutan-2-yl)-I-cyclopentyl-5-(2-(trifluo-
romethyl)phenyl)-111-pyrazole-3-carboxamide J)iethylant- 2C

ine (0.13 mL. I 3 nunol, 10 equiv.) was added to a solution
of (S)-(9H-Jluoren-9-yl)methyl (I -(N-cyclobutylsulfamoyl)-
4-(3,3-dilluoropiperidin-l-yl)-4-oxobutan-2-yl)carbamate
(73 mg. 0.13 nunol. 1.0 cqutv.) ut acetonitrile (1.3 mL) Thc
reaction was stirred Ibr 1.5 h Thc solvent v,as evaporated
and the co(de nuxture was co-evapomted 2x with D('M to
pmvide 68 mg of the co(de mnine (65% w/w consideriag an
hypothetic quantitative yield) which was used as is. HATU

(17 mg, 0.046 nunoi, 1.1 eiiulv ) was added lo 4 solo(ton ol
I-cyclopentyl-5-(2-(trifluoromethyl)phenyl)-I H-pyrazole-
3-carboxylic acnl (14 mg, 0.042 nunol), HOA( (5.7 mg,
0.042 nunol. 1.0 cqurw);md diisopropylcthylamutc (22 PL,
0 13 nlmol, 3.0 equiv.) in DMI (0.22 nil.) A suspension of
the co(de amine (22 mg. 0 042 mmol. I 0 equiv, ti5'r(t w/tv)
in DMF (0.20 mL) ivas added. The react(on mixture was
stirred for 2 h. Water tvas added, followed by ethyl acetate.
The phases v,ere separated and the or an(c layer was washed
2x with an aqueous saturated solution oi'odium bicarbon-
ate, drwd with sodium sulla(e, liltcred and cvaporatixi. Thc
crude product v as purified by semi prep I IPI ('-MS (column
X-13ridge 30x50) using a solution of Me('N in water (con-
tainutg 10 mM of anat)onion) fonnate. pH=3 8) (55 to 75%o).

Pure fractions were combined and lyoph(lized to provide 6.7
m (25%) of the title compound nt/z (M+H) =646.3;
RT=I.93 min, purity=..99%. HPLC condtuons. Column.
XBndgc'R'18. 3.5 tun. 4.6x30 nun, Gradmnt SB 0.2 min,
513-1(X)13 1.8 min. 1(X)13 I min: 3 ml./min I(luent A: pi I 3 8
10 mM Ammonium Porn)ate in Water; I:luent 13: Acetoni-
tnle. 'H NMR (500 MHz, DMSO) 6 8.15 and 8.11 (d, J=8.4
Hz. IH. NH. rotamers), 1,64-1 47 (m, 2H), I 73-1.65 (m,
IH). 1.98-1.75 (m. 4H). 2.11-1.99 (m. 2H). 2 89-2.77 (m,
JH), 3.04-2.92 (m, IH), 3.40-3.34 (m. 4H), 3 61-3.42 (m.
3H), 3.91-3.70 (m, 2H), 4.20 (quint, J=7 2 Hz, JH), 4.77-
4 68 (m, 111). (& 62 (s. 111). 6.99-6 94 (m, 211), 7 54 (d..i 7 P

I Iz, 11 I), 7 7(& (t, .I 7 7 I lz,. 111). 7 82 (t, .I 75 I lz, II I), 793
(d. J=7 5 Hz. IH).

3 flcutc 12 Pm:ucttnu nf(RP3-(1-etc(o ten 1 3-(2(tufluotnmeta I lteutn-1H- tmzo(c3 cztaosemt((ot 4- 4 fluotn ltcuoxv(auteun(cue((I

F F

~ OH
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K„JL.XJL.~
(R)-Benzyl-3-((tert-butoxycarbonyl)amino)-4-hy-

droxybutanoatc. To a stilrcxI and cooled ( —20" C., CryoCool)
'I'I IF (150 ml,) sol of 13oc-I)-Asp(J)OIIn~)I I (10.00 g,
30 93 lnlnol, I 00 cxlulv.) ttlulcl Illlrogcn wits atltlctl N nlcth-
ylmorpholine (3.40 ml,. 30 93 nunol, 1.00 equiv.) Isobutyl
cltiorofomtate (4.01 mL, 30.93 mmol, 1.00 equiv.) was next
added over 45 min (syringe pump) 'I'he resulting wlute
suspension was stirred I hr Sodium borohydride (3.51
92.79 mmol. 3.00 equtv.) was added in one portion, mixture
stirred in the cold I hr. Methanol (50 mL) was added
drop-wise ol cr c.d 30 min. M&xlure was stirred 30 min then
40 ml, of aq. I M KI ISOA was slowly added (over 30 nlin ),
stirring continued I S m&n then organic solvent was evapo-
rated. Residue was treated with 30 ml of aq I M I I('I and
product was extmscted 2x100 mL EtOAc. Organic extracts
were pooled, washed with 25 ml. aq I M I ICJ, 25 ml sat. aq.
NaHCO& 2)mL water. 25 ml sat. aq. NaCI. Sol, was dried
(MgSOA), Iiltcrcd. filtrate cvaporatcd. Residue was purified
ContbiFIashg. 100 g column, DCM isocratic 5 min. then to
10% MeOH/DCM tn IS mul. Purebi frdct&ons werc pool)ah
solvent evaporated. residue dried under high vacuunl over-
iughl lo yield the t&tie compound, 3.0 g (31%) clear tluck oil.
m,'z (M+II)'-13oc 210 I; R, I 48 min: purity 80% IIVI C
conditions: Column: XBP)dge8'ig, 3.5 pm. 4.6x30 nun,
(iradient 5I3 02 min. 5B-100I3 1.8 min. 100l3 I min; 3

mL/nlin. Eluent A: pH 3 8 10 mM Ammonium Fonnate in
Water, Eluent B: Accloiutnle. 'H NMR (500 MHA. DMSO)
6 1.36 (b, 9H), 2.37 (dd. J=15.3, 8.6 Hz, IH), 2.60 (dd,
J=15.2. 5.2 Hz, JH), 3.25-3.18 (m. IH), 309-3.34 (m, IH),
3 87-3.77 (m. 111),4 77 (t,.l 5.711», il I). 5.06 (~, 211), 6 67

(d, .I 8 6 Iiy, 111). 7 38-7 30 (m. 511).

(R)-Benzyl-3-((tert-butoxycarbonyl)amino)-4-(4-fluoro-
phenoxy)butanoate 1'o a stirred. ice cold toluene (3 mi,)
solution of (R)-benzyl-3-((lerl-butoxycarbonyl)mnino)-4-
hydroxybutanoatc (100 mg, 0.320 nunol. 1.00 cxiuiv.) under
nitrogen was added p-fluorophenol (47 mg. 0.420 mmol.
I 30 cqutv.), tnphcnylphosphule (110 mg, 0.420 nunol, 1.30
equiv.) and finally diamide (72 mg. 0.420 nunol, 1.30
equiv.). Suspension was stirred I lu in the cold, allowed to
mann to Rl, stirred overni ht. Solvent was evaponsted,
residue purified (:ombiplasJPIC, 4 column. dry-pack, 10'r'I&

ethyl acetate/hcxanc isocrauc 3 min. Ihml to 50.SO EIOAc.
Hex tn 15 min. Fractions contanung product were pooled
and solvent was evaporated. Residue was still impure. It was
re-purified. CombiFlash',i)h 12 g column. hexane. isocratic 4

le nun then to 5"»8 iPIOI I,'I lex. in 10 nitn Purest fractions were
pooled, solvent evaporated. residue dried under high
vacuum to give the title compound, 62 mg (48%) as a clear
oil. 'H NMR (500 MHz, DMSO) o 1.36 (s. 9H), 2.58 (dd,
J=J4.6, 8.0 Hz, IH),2.67 (dd. J=I S.6, S.9 Hz, IH).3.83 (dd,

ds J=9.6, 6.2 Hz, IH),3.92 (dd, J=9 6, 5.9 Hz, IH). S.09 (b, 2H),
4 23-4.12 (m, 111), 6 ')5-6 87 (m, 211). 7 12-7 06 (m. 211),
7 45-7.30 (m. 611).
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(R1-Benzyl 3-amino-4-(4-fluorophcnoxy )but a coats
hydrochloride: (R)-benzyl-3-((tert-butoxycarbonyl)amino)-
4-(4-fluorophmtoxy)butauoate (60 mg. 0.15 nunol. 1.00
equiv.) tvas dissolved tn 3 ml, of I IClsN/I jioxane solution.
Sol. was stttrcxl at RT 2 hrs: nttrogcn was bubbled ut thc sol.
for I hr to remove as ntuch II('I as possible Solvent was
evaporated„ to the oily residue was added I mL diethylether.
Product was soluble; hexane (c a 0 5 mi,) was slowly added
to obtain a white prectpitate Suspension was sonicated 5

nnn. then ccntnfugcd 10 mtn. at 3000 rpm, supernattmt was
decanted. Residual solid was re-suspended in 1.5 mL diethy-
lethcr, somcatcd 10 mtn.. ccntnfugcd 10 mut at 3000 rpm,
supernatant was decanted, solid was dried under high
vacumn to give the title compound, 36 mg (71%) as a wlute
solid nv'z (M+I I)+ 304 0: Rr 132 mint purity 'jl 3%.
HPLC conditions: Colunuu) (Bridgeg HIS. 3.5 Iun. 4.6x30
nun; (Jradient: 5B 0 2 mtn. 5B-100B 1.8 min. 100B I min,
3 mL/nnn. Elucnt A pH 3.8 10 mM aunmomum Fonuatc tn
Water, Elucnt B. Acctorutrilc/H NMR (500 MHz, DMSO)
6 2 89 (d. 3 6 7 I lz, 211). 3.90-3.82 (m„ Ill), 4 09 (dd,

10 4. 6 2 Iiz, 111), 4 18 (dd..l 104, 3 8 I lz, 111), 5 16 (s,
2i lj. 7 01-6 95 (nt. 211). 7 18-7 12 (m, 211), 7 41-7 32 (nt,
JH). 8.36 (s. broad. 3H).

mg, 0 103 nunol, 1.00 equn . 1 was added. Sol. was surrml 2

hrs at RT. diluted with EtOAc (20 ml)„washed 2x10 ml aq.
0.5N cttnc acid. 3x10 ml sat. aq. NaHCO,, 10 ml sat. aq.
NaCI, dried (MSSOs). filtered, filtrate evapomsted. Residue
was punftcx) CombiFlash:it, 12 g colunut. 10% EtOAc,'Hcx
isocratic 3 min then to 50%a IttOAc/I lex in 10 min Purest
fracttons were pooled. solvent evaporated. residue dried
under high vacuum to give the title contpound, 34 mg (619tr)
as a clear amorphous solid. nt/z (M+H) =G10.4: Rr=2.17
nun; punty=87.0%. HPLC condttions. Colunm. XBndgci31
CI8. 3.5 Iun. 4.6x30 nuu: Grachent: 5B 0.2 min, 5B-100B
1.8 min, 1008 I nnn; 3 mL/mtn. Eluent A pH 3 8 10 mM
Ammonium I'onnate in Water: I.luent 13 Acetonitrile 'I I

NMR (500 MHz, DMSO) 8 1.58-1.45 (m, 2H), 2.05-1.72
(m, 611), 2 ')1-2 83 (m, 211), 4.03-3 '37 (m, 111), 4.25-4.07
(m, 2H). 4.78-4.68 (m, IH), 5.11 (s„2H), (x66 (s, IH),
7 00-6.93 (m, 211), 7 14-7 07 (m, 211). 7 35-7 25 (m. 511),

7.54 (d. J=7.8 Hz, IH). 7.77 (t„1=7.7 Hz. I H), 7.83 (t. J=74
Hz, IH), 7.94 (d. J=7.6 Hz, IH). 8.15 (d, J=S 7 Hz, IH).

F F

H

0

.G..~

(R)-i3enzyl 3-(I -cyclopentyl-5-(2-(trifluoromethyl)phe-
nyl)-111-pyrazole-3-carboxamido

)-4-(4-flue

rophenox)bu-
tanoate: To a stirred DMF (I mL) sol. of I-cyclopentyl-5-
(2-(trifluoromethyljphenyl)-IH-pymszole-3-carboxylic acid
(42 mg. 0.130 mmol, 1.25 cqutv.) under tutrogcn was added
HAT(J (49 mg, 0.130 nunol, 1.25 cqutv.j, HOAI (18 mg,
0.130 mmol. 1.25 cxjutv.) aud DIPEA (72 0.412 nunol. 4.00
equiv.). Yellow sol was sttrred 10 min then (R)-benzyl
3-antino-4-(4-fluorophenoxy)butanoate hydrochloride (32

40
(Rj-3-(I -Cj clopentyl-5-(2-(tritluorontethyl)phenyl)-111-

pyrazolc-3-carboxamtdo)-4-(4-fluorophcuoxy)butanoic
acid. To a stirred EtOAc (5 mL) sol. of (Rj-benzyl 3-(1-
cyclopentyi-5-(2-(triihtoromethyl)phenyl)-I H-pyrazole-3-
carboxmnido)-4-(4-fluorophenoxy)butanoate (30 mg, 0.050
nunol, 1.00 equiv.) under rutrogcn was added Pd/C 10% (25
mg). System was purged 3xH, then hydrogenated (Hs bal-
loon) ovemi ht. Mixture was filtered throu h Celite 8( cal e
washed 3x10 ml, EtOAc, hi(rates pooled, solvent evapo-
rated. Rcsulue Punlimi CombiFlashas 12 g CI 8 colunut, I

nun. tsocrattc aq. 10 mM ammontum btcarbonatc then to

50% acetonitrile/aq. 10 mM atmnonium bicarbonate in 12

nun Purest fractions were pooled, acetonitrile evaporated,
rcmauung aq. so 1. was frozen and lyoplulized to gtvc the itic
compound, 15 mg (58%) as a sohd. m/z (M+H) =520.3.
Rr=1.85 min: purity=92,2%s. HPLC conditions; Column:
XI3ridges('IS, 3.5 um. 4 6x30 mm; (Iradient 513 0 2 tnin,
5B-100B 1.8 min, 100B I nun; 3 mL/mtn. Elucnt A: pH 3.8

so 10 mM Aunmonium Fonna(a ut Wuter, Elucnt B: Acctoni-
tnle. 'H NMR (500 MHz, CDCI.,) 6 I.G0-1.46 (m. 2H),
2 15-1.80 (m, 611), 2 98-2 88 (nt. 211), 4 21-4 11 (m. 211),

4.24 (dd, J=9.5, 4.0 Hz, I H 1, 4.8S-4.78 (m, I H), 6. 77 (s. I H),
6.94-6.8G (m. 2H), 6.9S-6.95 (m, 2H), 7.30 (d, 1=7.1 Hz.
IH). 7.65-7.57 (m, 3H), 7.67 (d, J=7.9 Hz, IH). 7.80 (dd,
I 7 4 I 5 Ilz lli)
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continued

0 HH
0

CIII)H On

(R) N (4-(Cyclobutylamino)-I-(4-fluorophenoxy)-4-
oxobutan-2-yl)-I-cyclopentyl-5-(2-(tritluoromethyl)phe-
nyl)-111-pyrazole-3-carbnxamide 'lil a stirred l)MII (500
HL) sol. of (R)-3-(I-cyclopen&yl-5-(2-(Irifluoromc&hyl)phe-
nyl)-111-pyraznle-3-carboxamido)-4-(4-fluorophenoxy)bu-
tanoic acid (12 mg. 0 023 mmol. I 00 equiv.) under iutrngen
was added HATH (13 mg, 0 035 mmoL 1.50 equiv.), HOAt
(4.8 n&g. 0.035 mmol. I 50 equiv.) and DIPEA (16 HL, 0.092
nunol, 4.00 equ&v ). Yellow col. was stirred 10 min. then
cyclobutylaminc (3 3 mg. 0.046 nunol, 2.00 equ&v.) was
added. Sol. was stirred 4 hrs a& RT, d&lute&1 w&th E&OAc (20
n&l). &vashed 2x10 ml aq 0.5N citric acid, 3x10 ml sat. aq.
Nell(:Os. 10 ml sat aq. Na('I, dried (MBSOAR tiltered,
filtrate evaporated. Residue was purified CombiFlnsh'B. 12

g colunm„DCM isocmnt&c 2 min. to 2% MeOH/DCM &n 6

min. Purest fract&ons v ere pooled. solvent evaporated. res&-

duc dr&cd under h&gh vacuum to g&vc thc ti&lc compound. 5 2

mg (40cgc) as n clear amorphous sol&d. Hh)z (M+H) '
ltr 1.95 min: purity 98 5% IIVI.('onditions C'nlumn
XIJridge&r ( JY. 3.5 luu, 4 6x30 mm: (iradient 513 02 min,
5B-100B 1.8 min„ I BOB I mm: 3 mL/min. Eluent A: pH 3 8

10 mM Anunonium Formate in Water: Eluent B: Acetoni-
trile. 'Jq NMR (500 MHz. DMSO) o 1.64-147 (m, 4H),
2.02-1.75 (m, 8H), 2 17-2 05 (m, 2H), 2.52-2.45 (m. IH),
2.55 (dd, J=14.6, 7.0 Hz, IH). 3.98 (dd, 1=9.9, 6.2 Hz, IH),
4 24-4.07 (m, 311). 4 62-4 53 (m. 111), 6 63 (5, 11 I), 7 03-
6 '/7 (m, 211). 7 14-7 08 (m, 21 I), 7 53 (d, .I 7.5 I Iz. 111),

7.76 (t, J=7 7 Hz. IH). 7.82 (t. J=7.5 Hz, I H), 7.93 (d. J=7 3

Hz, IH). 8 08 (d, J=8.4 Hz, IH), 8.21 (d. J=7.7 Hz. IH).

&n

H

In
CF

6
40 R . n. d Il »» I )l l hyd &Hpy n 4,FDC HCI Hi)st h

dll Il I .Dh&F O'C l n,lc&,&h)dh&HCI d .. &,&sl &11

y I p Iyl.' n fl» Ihyl)p&»yh u&p I I ah yl d HATU.
UIPRA.Uhu.&&«d&H I n»),&a)H.&d'I'&,15&

i&nt)ncwlnculyl)phcny&)-&H-pylazclc-3- arhcha&naia)-4-cnc-4-

HO 0
0 .'l

Bcm&X Oun

0 1&H

0

B cHN 0&3

0 XH
0

Bc HH Oun

(R)-benzyl 3-((tert-butoxycarbonyl)amino)-4-oxo-4-((tet-
rahydro-2H-pyrm&-4-yl)amino)butanoatc.

IIOIJt (240 mg, I 78 n&mol, 1.15 equiv ) was added to a
cc solutinn of (It)-4-(benzyloxy)-2-((ten-butnxycnrbonyl)

amino)-4-oxobutanoic acid (500 m . I 55 nm&ol) and tetra-
hydro-2H-pyran-4-amine (240 mg, 1.55 mmol) in DMF (10
mL). EDC.HCJ (296 mg. 1.55 mmol) and N-mcthylmorpho-
lu&c (202 mg, 2.00 nunol) were added at O'. m&d Ihe

45 reac&ion nux&urc wus s&irred a&rt lor 15 h. E&hyl acc&a&e wns
added and tbe mixture was washed with an aqueous satu-
mated solution of sodium bicarbonate, with bnne (2x). dried
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with sodium sulibte, Iillcrcd and evaporalwL The crude
product ives purified by flash chromatogmphy on silica gel
using a solution of ethyl acclatc in hexanes (10 lo 20%) lo
pmvide 488 mg (78%) of the title coinpound as a wlute
solnl. m/z (M+H) =407.2: Rr=l.51 nun: purity=&9S%.
IIPI (: conditions Golunln Xi3ridge'8 ( 18, 3 5 pm, 4 6x30
nnn; (Jradient: SB 0 2 min. SB-I BOB 1.8 min. IOOB I min,
3 ml,'min fluent A pl I 3 8 10 mM Ainmonium I'ormate in
Water; Eluent B: Acetonitrile

Ill

was stirred at rt Ihr 2 h. Water was added. followed by ethyl
acetate The phases were sepamsted and the organic layer was
washed 2x with all aqllCOIIS SBlulalixl sohlllon 01 Sixllilln
bicarbonate. dried with sodium sulfate, filtered and evapo-
rated. Thc crude product was punfied by Jlash cluonmiog-
msphy on silica gel using a solution of ethyl acetate in
hexanes (20 to 40%) to provide 85 mg of the title compound
as a colorless viscous oil miz(M+II) 613 4, Rr I 87 min;
punty=99.5%. HPLC conditions Column: XBridge',s'I8,
3.5 pm. 4.6x30 mm: Gradimlt: SB 0 2 min, SB-IOOB 1.8
min. IOOB I min: 3 mL/min. Eluent A pH 3.8 10 mM
Anuuonium Fonnalc ul Water: Elumit B Acclonitnle.

0 VH
0

CIH,X OB 20

(R)-benzyl 3-anlmo-4-oxo/ g((tetmhydro-211-pvran-4-ylj
amino)butanoate hydrochlonde:

4M HCJ ul dioxmic (3.0 mL, 12 nunol) was added to
(R)-benzyl 3-((tert-butoxycarbonyl)amino)-4-oxo-4-((tetm-
hydro-2H-pyran-4-yl)amino)butanoate (488 mg, I 20
Iunlol).THC reaction was Blazed Bl rl lol 18 h. A sBIIII'an:il

aqueous solution of NaHCO, (2S mL) was added, I'ollowed
by 6N NaOI I until pll 10 The mixture was extracted 4x so

with a solution of Tl Ill in DGM (I 3). the cmnbined organic
layers lvere dried with sodium sulfate, filtered and evapo-
rated to provide 415 m (quantitative yield) of the title
compound as a v hite foam. m/z (M+H) =307.2: Rr=l 00
nnn. Purity=&95% HPLC condiuons. Colunm:)(Brid 080 ls
CJS. 3.5 um, 4.6x30 mm, Graihmlt. SB 0.2 nun, SB-JOOB
I.S mm, IOOB I min, 3 mL/nun. Eluenl A. pH 3.8 10 mM
Ammonium I'ormate in Water: I liuent 13 Acetonitrile.

0 VH
0 0

OBS
0

6
(R)-bcnzyl 3-(I-cyclopenlyl-5-(2-(Irifluoromclhyl)phe-

nyl)-IH-pyrazolc-3-carboxamido)-4-oxo-4-((tclrahydro-
211-pyran-4-yljmnino)butanoate

I IA'lad (121 nlg, 0 31 nunol) was added to a solution of ii!

I -cyclopentyl-5-(2-(trifluoromethyl)phenyl)-I H-pyrazole-
3-carboxylic acid (94 mg, 0.19 nunol).HOAt (39 m, 0.29
mmol) and diisopropylclhylaminc (150 uL. 0.87 nunol) in
DMF (I mL). Thc reaction mixture was stirred for 10 nun
and a solution of (R)-bcnzyl 3-amulo-4-oxo-4-((Iclrahydro- ss
2i I-pyran-4-yl)amino)butanoate hydrochloride (')9 mg, 0 29
nlmol) in l)Mli (0 85 nil.) was added 'I'he reaction nlixture

(Rj-3-(I-cyclopcnlyl-5-(2-(lrifluoromcthyl)phenyl)-IH-
pyrazole-3-carboxamido)-4-oxo-4-((tetrahydro-2H-pyran-
4-yljamino)bulanoic acid:

10% Pd/C (10 nlg) was added to a nitrogen purged flask
containin a solution of (R)-benzyl 3-(I-cyclopentyl-5-(2-
(tnfluoromethyl)phenyl)-111-pyrazole-3-carboxanlido)/ 0
oxo-4-((letrahydro-2H-pyran-4-yl)amino)bulanoatc (85 mg
(0.14 mmol) in EtOH (0.5 mL). The flask was put under
vacuum for 30 sec and put bacl under nitrogen. This
pmcedure was dooe another tinle 1 he flask was put back
aginn under vacuum mid a balloon of hydrogen was tnscncxi
throu h the septum. The reaction was vigorously stirred for
15 h. The flask v:as put under vacuum for 30 sec and put
back under nitrogen. Illis procedure was done two other
times. Thc solution was Iiltcrcd on Cclilcg, thc solid cake
was washed with EIOH;md die filtrate was evaporated lo

provide 61 m (85;v) of the title compound as a v hite solid.
I lalf the compound was dissolved in a mixture of acetoni-
tnlc and water and v,as lyoplnhzed lo give 23 mg of a wluie
sohd. nfiz (M+H) =523.2; Rr=l Sl min, Punty=99.1%.
HPLC condition~: Colunul: XBridge'IJ C18. 3.5 )un. 4.6x30
nun; (iradient: 513 0 2 min, 513-10013 I 8 min. 10013 I min;
3 mL/nun. Eluenl in pH 3.S 10 mM vnnmonium Fomlate in
Water; Elucnt B: Aciloniuilc. 'H NMR (500 MHz, DMSO)
8 1.48-1.36 (m. 2H). 1.58-1.48 (m. 2H), 1.71-1.63 (m, 2H),
I 90-1.77 (m, 311), 2 Ol-l 90 (m. 311). 2 78-2 66 (m. 211),

338-3.33 (m, 2H), 3.85-3.70 (m. 3H), 4.21 (quull, J=7.4 Hz,
I H), 4.76-4.69 (m, I H). 6.66 (s, IH), 7.S4 (d, J=7.5 Hz. I H).
7.76 (t. 1=7.6 Hz. IH), 7.83 (t. 1=7.5 Hz. IH), 7.94 (d. J=7.6
I Iz. I I Ij, 8 14-8 00 (m, 211). 12 43-12 22 (m, 111)
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-continued

Scheme 14 Prep»eton nt'(S) 3!I y Iopentvl .(2
(Ir fh n m«thvl)ph )I) 111 p)i, o( 3 rh:t I S (2 p» ra n I

it)pent tno n. d

0

0

cm

SH

o .JL.6.,k
b) HA'IC.H()AI,UIPEA,UI 1k, I

in)(b a ) EtoA» lm Pd)C,»1,
td) I cy I p tyt I (2 (t fl» tbyhpb yli IH py I I . b yl .. I.HA'n

2fl
Hl)AI,U(PEA,U) Ik,,l tb,
( i»VHCI I .. t,)SI

8
d

8 0

(S)-5-((3-(((bendvloxv)carbonvl)amino)-5-(tert-butoxv)-
5-oxopcntyl)anuno)pentanoic acid: To a sttrrcd methanol (2
mL) sol. of 5-anunovalcnc actd (38 mg, 0372 nunol, 1.20

equiv.j under nitrogen tvas added (8)-tert-butyl 3-(((benyy-
loxyjcarbonyl)amino)-5-oxopentanoate (100 mg, 0.310
nunolj in I ml, methanol. Sol. tvas stirred at R'I' hr then
sodium triacetoxyborohydride (79 mg, 0372 mmol. I 2

equiv.j was added. Sol was stirred a further hour, solvent
'" evaporated. residue puriftcd Combiplashnb, 30 g column

(C18), 10 mM aq, anunonium formate isocm»tic 5 min. then
to 50%o aq. AF-acetonitrile in 10 min.„ isocratic 8 min. then
to )00% acetonitrile in 10 min. Purest fractions v ere pooled,
solvents et aporated (rotavapor, 45" C.. h(gh vacuum), resi-
due rc-dtssolved ut ethanol (30 mL), solvent rc-cvapora(ed.
res(due dried under high vacuum to give the title compound,
59 mg (45"rb) amorphous sohd m/x (M+I I)+ 423.4;
RE=1.28 min, purity=92.7%o. HPLC condtttons Colunuk.
XBndgc'x'18. 3.5 tun. 4.6x30 nun, Gradmnt SB 0.2 min,
5B-100B 1.8 min. 100B I ntin: 3 mL/min. E)uent A: pH 3.8
10 mM Ammonium I'ormate in Water; I:luent l3: Acetoni-
tnlc. 'H NMR (500 MHE. DMSO) b 1.36 (b, 9H), 1.70-1.42
(m, 6H), 2.16 (0 1=6.7 Hx, 2H), 2.40-2.30 (m, 2H), 2.65-
2.54 (m. 3H). 4.40-3.20 (nt. 4H)„5.05-4.97 (m, 2H). 738-
7 25 (m, 511), 8 37 (s. bead, I I I)
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(8)-tert-butyl-3-(((benzyloxy)carbonyl)atnino)-5-(2-
oxopipcridin-I-yl)pcntauoatc:To a stirred DMF (500 gL)
sol of (S)-5-((3-(((benzyloxy)carbonyl)atnino)-5-(tert-bu-
toxy)-5-oxopentyl)amino)pentanoic acid (55 mg, 0.130
mmol, I.()0 equiv j under nitrogen was added DIPEA (')0
pL, 0.520 mmol. 4.00 equiv.) followed by HOAt (28 mg,
0.208 mmol. 1.60 cqutv.) and HATU (74 mg. 0.195 nuuol,
1.50 equiv.). Yellow sol. v ac stirred at RT I lu. diluted with
EtOAc (20 mL), washed 4x10 mL sat. aq. NaHCO,, 2x10
ntl. sat. aq. Na('1. dried (MgSOa), filtered„ filtrate evapo-
rattxl. Crude matcnal was used as such for next tratnlbmta-
tion nv'z (M+II)+ 405.2; 8, I 57 min; purity'')% IIVI (:
conditions: Column: XBndgety Dig, 3.5 pm. 4.6x30 nun,
(iradient SI3 02 min. SB-100I3 1.8 min. 100l3 i min; 3

mL/ntin. Eluent A: pH 3 8 10 mM Ammonium Fonnate in
'iVater; ltluent l3 Acetonitrile 'I i NMR (SN) Mlis. DMSO)
8 136 (s, 9H), I 73-1.50 (m, 6H), 2.20-2.12 (m. 2H),
238-2.27 (m, 2H), 3 31-3 12 (m, 4H), 3.82-3.74 (m. IH),
5.07-4.95 (m. 2H), 7.24 (d, J=8.8 Hz. IH). 7.38-7.28 (m,
SH).

6
(S)-tert-butyl-3-(I-cyclopcntyl-5-(2-(tntluoromcthyl)

phenyl)-IH-pyrazole-3-carboxamido)-5-(2-oxopiperidin-I-
zo yl)pmttanoatc. To a stirred DMF (I mL) sol. of I-cvclopcn-

tyl-5-(2-(trifluoromethyl)phenyl)-I H-pyrazole-3-carboxylic
acid (9.4 mg, 0.029 mmol. 1.20 cqutv.) under nitrogen was
added IIA1"IJ (I I mg, 0 030 mmol. I 25 equtv ), I IOAt (4
m, 0.030 mmol, 1.25 equiv.) and DIPEA (17 PL, 0.096

-'' mmol, 4.00 equiv.). Yellow sol was stirred 5 min. then
(S)-tert-butyl 3-amino-5-(2-oxoptpendut-I-yl)penttmoatc
(6.8 mg, 0.024 nuuol, 1.00 cquiv) was addtxk Sol. was
stirred 3 lus at RT, diluted with EtOAc (20 ml). washed 4x10
ml sat. aq Nail(:0.„10 ml sat. aq Nat'I, dried (MgSOa),
filtered, filtrate evaporated Residue was purified ('ombi-
Fkashnk 4 g colunm, isocratic DCM I mtn. then to 5%
MeOH/DCM in 12 ntin. Purest fractions were pooled,
solvent evaporated, residue dned overnight under high
vacuum to give thc title compound, 9 4 mg (68%) tmtor-
phous solid. ngz (M+H) =577.4, Ra=1.90 mut, punty. 98%.
I IPIJC conditions Column XI3ndgez ('l8. 3 5 tun. 4.6x30
mm; (iradient: SB 0 2 min, SI3-100I3 1.8 min. 100B I min;
3 mL/mtn. Eluent A: pH 3.8 10 mM Ammonium Formate in
Water: Eluent B; Acetonitrile. 'H NMR (500 MHz, CDCli)
8 I 45 (s. 9H), 2.20-1.65 (m, 12H)„2.40-2.28 (m. 2H),
2.70-2.58 (m, 2H), 3.46-3.17 (m, 3H), 3 77-3 47 (m, IH),
1.60-1.48 (m, 2H), 4.22-4.10 (m, JH), 4 43-4 34 (m, IH),
6 74 (s, III), 7.31 (d, .I 7.2 I lz, 111). 7.43-7.37 (m, II I),
7 66-7.56 (m, 211), 7 80 (dd, .I 7.9. I 0 I lz, 111)

8

(S)-tert-butyl-3-amino-5-(2-oxopiperidin-I-yl)penmno-
atc. To a sttrrcdi EtOAc (5 mL) sol. ul'S)-tert-butyl-3-
(((benz) loxy)carbonyl)antino)-5-(2-oxopiperidin-I -yl)pen-
tanoate (25 ntg, 0062 mmol. I 00 equiv) under tutrngen
was added Pd/C 10%v (50 m ). System was purged 3x with
H, then hydrogenated (balloon) 4 hrs. Mixture was filtered
over Celttcrt (under a rutrogcn stream). cake washed 4x10
mL EtOAc, all iiltrutes pooled, solvent evaporated. Residue
dncd under lugh vucuum ovcrnt ht to give the title cum-
pound. 6.8 mg (41%) as a glassy solid. ( ntde material was
used as such for next transformation.

6
(S)-tert-butyl-3-(I-cyclopcntyl-5-(2-(tntluoromcthyl)

phenyl)-IH-pyrazolc-3-carboxtunido)-S-(3,5-dimethyl-lH-
ss pyrazol-I-yl)pentanoatc. (S)-tert-butyl-3-(I-cyclopcntyl-5-

(2- (trifluommethyl)phenyl)-11 I-pyra zoic-3-carbo xamido j-
5-(2-oxopiperidin-I-yl)pentanoate (') 0 ntg, 0016 mtnol,
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295
1.00 cquiv.) was dissolved ui 4N HC1/dioxmic (2 mL)
solution and stirred at RT 3 lus. Solvent was evaporated,
residue ciried under lugh vacuum. Resaluc was puriiicd
( ombilllashzh 12 g C I 8 column, I min. isocratic aq 10 niM
dnunomum bicarbonate then to 50% acciomtnle/aq. 10 mM
ammonium bicarbonate in 12 min Purest fractions v ere
pooled, acetonitnle evaporated. remaining aq. sol. was fro-
zen and lyophilized to give the title compound, 8 0 mg
(96;d).nv'z (M+H) =521.3: Rr=1.55 min: purity: 96%.

111
HPLC conditions. Colunm. XBndge'Xl C18. 3.5 iuu, 4.6x30
nun; (Jradient: 5B 0 2 min. 5B-100B 1.8 min. 100B 1 min,
3 mL/mui. Elucnt A. pH 3 8 10 mM Anunomum Formats ln
plater; iiluent l3: Acetonitule 'll NMR (500 Mi lz. DMSO)
6 1.53-1.46 (m, 2H). 2.03-1.60 (m, 10H). 2.19-2.13 (m. 2H),
2 63-2 46 (m. 411). 3 75-3 15 (m. 411), 1 30-4 15 (m. 2H),
6.62 (s, IH)„7 55 (d„1=7.5 Hz. IH). 7.76 (t. 1=7.7 Hz, IH),
7 82 (t,.l 74112, 111). 7 93 (d..i 7 511z, 111)„7 ')87 ')0 (nl,
broad. JH)„J 2 40- 12.00 (s. broad, IH).

OH

C'0 1 B~
O

08

0

31

(S)-telt-butyl 3-(((benzyloxy)carixmyl)animo)-5-(2.6-di-
oxopiperidin-1-yl)pentanoate

Colt.Bv
ci IN

C'I

A solution of ADDP (41 mg, 0.16 nunolt I 3 cqulv.) in
'Il)F (0.6 mi ) v,as added to a solution of (S)-tert-butyl
3-(((bcnzyloxy)carbonyl)annno)-5-hydroxypcntanoate (40
mg, 0.12 mmol, I 0 equiv.), alutarimide (14 nlg, 0.12 mmol,
1.0 equiv.)„diisopropylethy)amine (24 BL, 0 14 mmol, 1.1

equiv ) and tributylphosphine (40 BI., 0 16 mmol. I 3 equiv )
in THF (0. (I4 mL). The reaction mixture was stirred at rt for
16 h and was Iiliered ui d pipette with a couou wool. Waicr
v as added to the filtrate and the mixture was extracted with
ethyl acctatc (2x). 11ie combined organic layers werc drmd

y. with sodium sulfate filtered and evaporated '1'he crude
product was punlicd by i)ash chromatography ou silica gcl
using a solution of ethyl acetate in hexanes (30 to tit)'r'It) to
provide 34 m (66%d) of the title compound as a pale yellow
oil. Bh/2 (M+I I) 419.3: 8, I 62 min, purity &90% I IVI C
conditions: Colunut: XBridgeg'18. 3.5 Bm, 4.6x30 mm;
()radieut 5B 02 min, 5I3-1000 18 min, 1000 1 min; 3

mL/min. Eluent t: pH 3.8 10 mM Anunonium Formate in
Water; Elueni B. Acetoruirilc. 'H NMR (500 MHz, CDCI,)

di 8 737-7.28 (m. 3H). 5.33 (d, J=8.5 Hz, IH). 5 15-5.03 (m,
2H), 3.95-3.79 (m, 3H), 2.66-2.57 (m. 4H)t 2 51-2.44 (m.
211), 1.96-1.87 (m, 211). 1 83-1 71 (m, 211). I 43 (s. 911).



297
US 11,535,630 B2

298
(S)-tert-butyl

talloate

('0 i uu
Hix

3-mnino-S-(2,6-dioxopiperidin-l-yl)pen- propylcthylanunc (8.9 FL. 0.051 nunol, 3.0 cxluiv.) and
(S)-tert-butyl 3-amino-5-(2,6-dioxopiperidin-l-yl)pentano-
atc (7 5 mg, 0.017 nunol. 1.0 ixNiv.) in DMF (0.17 mL) at
0" C. I he reaction niixture tvas stirred at rt for 18 h. 'Ihe
mixture was dissolved in ethyl sects tc aud was washed with
a saturated aqueous solution of sodium bicarbonate, dried
v ith sodium sulfate, filtered and evaporated to provide 6.5
mg (65%, cmde) of the title compound which was used as
is. nt/z (M+H) =5913: Br=1.93 min: purity=hard to say.

1 I i
HPLC conditions. Colunui. XBndgeg CI 8, 3.5 pm. 4.6x30
mm: Cimdient: 5B 0.2 min, 5B-IOOB 1.8 min. IOOB I min;
3 mL/nun. Eluent sn pH 3.8 10 mM vunmonium Fomiate in
Water; I iluent B Acetonitrile

(S)-3-(I-cyclopeniyl-5-(2-(tnfluoromcthyl)phenyl)-IH-
pyrarnle-3-carboxamido)-5-(2.6-dioxopiperidin-i -yl)peo-
taiitotc itciri

zo

10% Prh'('10 mg) was added to a nitrogen purged flask
contaiiung a solution oi'S)-tert-buiyl 3-(((bcnzyloxy)car-
bonyl)mnino)-5-(2,6-dioxopiperidin-l-yl)pentanoate (34
mg, 0.081 nunol, 1.00 cquiv.) in EIOH (0.27 mL). The flask
was put under vacuum for 30 sec and put back under
nitrogen. This procedure was done another time. The flask
was put back again under vacuum and a balloon ofhydrogen
tvas inserted through the septum. The reaction was vi or-
ously stirred for 18 h. The flask was put under vacuum for
30 sec and put back under nitrogen. This procedure was done
two other times. lite solution was Iiltcrcd on Cali/ed, thc
solid cake tvas washed with 1itOII and the tiltrate was
cvaporatcd. Thc obtained product (23 m ) was resubmitted
to the abm e reaction, using ethyl acetate as the solvent tlus
time, to provide 7.5 m (32%) of the title compound as a
colorless oil nv'z (M+I I) 285 3: l&r I 08 niin,
purity=77.8'!6. HPLC conditions: Column: XBridgex'18,
3.5 Iun. 4.6x30 nmt: Ciradient: 5B 0.2 min. 5B-IOOB I 8
nnn. 100B I min: 3 mL/mui. Elucnt A. pH 3.8 10 mM
Anuuonium Formate in Water: Elueiu B. Acctomtnle.

(8)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoroniethyl)
phenyl)-111-pyraxole-3-carboxamido)-5-(2,/i-dioxopipen-
din-I -yl)pentanoate

0

coiiii n

H

HATH (7.1 mg, 0.019 nunol. 1.1 equiv.) was added to a
solution of I-cyclopmityl-5-(2-(tnfluoromefliyl)phenyl)-IH-
pyrazole-3-carboxylic acid (5.5 ing. 0 0] 7 mmol, I 0

equiv ), I IOAt (2.3 mg, 0 017 mmol, 1.0 equiv) and diiso-

«

A 4 M solution oi'CI ui dioxanc (0.28 mL, I I nuno1. 100

equiv) was added to cnide (S)-tert-butyl 3-(I-cyclopentyl-
5-(2-(tntluoromethyl)phenyl)-111-pymszole-3-carboxanii
do)-5-(2,6-dioxopiperidin-l-yl)pentanoate (6.5 mg, 0011
mmol, 1.00 equiv.) 'I'he reaction niixture was stirred at rt for
18 h and the solvent ives evaporated 1'he crude product was
punfied by semi-prep HPL( aMS (colunui X-Bridge 30x50)
using a solution of MeCN in stater (containing 10 mM of
anunonium fomiate. pH=3.8) (40 to 60'!8). Pure fmctions
v ere lyophilized to provide 0.65 mg (11%) of the title
compound as a white solid. m/z (M+H) =535 3; Rr=i.GO
nun; purity=..99'!o. HPLC conditions. Colurrui XBndgegt
C18. 3.5 pm. 4.6x30 nun. Gradient. 5B 0.2 min, SB-IOOB

1.8 min, IOOB I nun: 3 mL/min. Elucnt A. pH 3 8 10 mlvl
rc Anuuonium Fonnatc ui Water: Eluent B. Acctonitnle. 'H

NMR (500 MHz, CD,CN) 8 7.88 (d, J=7 3 Hz. IH), 7.74 (I,
J=7.1 Hz, IH), 7.69 (t. J=7.4 Hz. IH), 7.52-7.46 (m. 2H),
6 64 (s, 111), 4 32-4 22 (ni. 211). 3 80-3 71 (m, 211), 2.68-

«2 61 (m, 111), 2 61-2 51 (ni, ill). 2 54 (t, .I 6.7 I lz, 411),

2 10-2.05 (m, 211), I 'Ji&-I '/2 (m, 211). I 88-1 77 (m. 611),

I 59-1.51 (m, 211).
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Scherzo Id Ptrptntttott oft)S)-I-tl-cv I pentyl-I-th(tttt)uototncthvttphettvl)-IH-pvtuzotc-I- uthozenudct-. 1).)-dtfuotoptpctdtn-t-vt) I-

011
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D' IN
! H

N OH

6 6

f)&DA, 0 C.IS,CH)). 0 C.db,
(b)HS 10&,PdC O',A OH&IC)H &0P„SI,
I)SOC)z, &I d dh I ty I I. ty)& I'0n t)yaph ))i ulpy, I &

. I )I ttd D&PEA Tur 0 lb.
flin NA,DCN 0 161 \ )1&dfl )I 0 I Ihd II d v HHtob) sff&H 0 Ih tt')AHHII I, . t dh

/
0

Ifllrdlc cvtlptt&'Iuctl, rcsuh&c d&lcd Under high vacoonl lo gtvc
31 the title compound, 953 mg (92%) thick an&ber oil.m/z

(M+H) /488.3; Rr=2.44 min: punty: 93% HPLC condi-
tions: ('olumn: XI)ridge&r ('18, 3 5 pm. 4 dx30 mm; (im-
dient: 5B 0.2 min. 5B-I OOB l. 8 n&in, I OOB I min, 3 mL/min.
Elucnt A. pH 3.8 10 mM Anuuon&um Formatc in Water,

40 Elucnt B. Acctonunlc. 'H NMR (500 MHz, DMSO, m&xlure
of conft&nncrs,'rolamcrs) 6 7.40-7.15 (m, 15H)z 447-4.36
(m, 211), 3.95-3 63 (n&, 311), 3.55-3 35 (m, 211), 3.27-3.22
(m, 0.511), 2.88-2.83 (m, 0 511). 2 36-2 25 (m, I I I), 1.88-
1.75 (m. IH), 1.70-1.60 (nl. IH), 131; 1.32 (20, 9H),
1.25-1.20 (m. 3H), 0.82-0.76 (m, 3H).

(3S)-tert-butyl-3-(benzyl((S)-I-phenylethyl)amino)-5-
(bcndyloxy)-2-n&cthylpcntanoatc. To 0 st&rred THF (10 mL)
sol, of freshly distilled (over CaH2) diisopropylamine (651
uL, 4.64 mmolz 2.20 bx)u&v.) at — 78" C. under mtro en was
added drop-wise n-I3ul,i 2 46 M/I Iexane (I 80 m[„4 43
nano), 2.10 cquiv.) Result&ng sol. Has stirrbxt I lu al —78'.,

(8)-&cr&-butyl 3-(benzyl((S)-I-phenylcthyl)anuno)-5-
(bcndyloxy)pentauoatc (1.00 g, 2.11 mmol. 1.00 cquiv)
dissolved in 1111) (2 n&I.) was added drop-&vise, sol was
stirred 2 hrs at —78" ('odon&ethane (525 gl.. 8.44 nunol,
4.00 equiv.) was added dmp-wise, sol.stirred 4 hrs at-78'..

stirring was continued overnight, tempemture rose to c.s.
— 10'. during tlus pcnod. Rmction was qucnchcd by the
addition ol' ml sat. aq. NHACI, sl&rred IS nun, THF was
cvaporatcd. res&duc parted bc&w fun sat. aq. NaHCO, (50 ml)
and litOAc (50 ml) Organtc layer was washed 50 ml sat aq.
NalICOs. 50 ml. sat aq NaCI, dried (MgSOA). filtered,

(3S)-tert-butyl-3-amino-5-hydroxy-2-methylpentanoate:
b. In 0 Parr shaker reactor (3S)-tert-butyl-3-(benzyl((S)-I-phe-

nylcthyl)amino)-5-(bcnzyloxy)-2-mcthylpentanoate (9SO

mg, 1.95 mmol, 1.00 equu.) was d&ssolvcd &n 20% AcOH/
Ethanol (50 ml). Vessel was purged w&th &ulrogeu then PCHC

10% (600 Ing) tvas added System was evacuated (house
ff! vacuum), filled with hydrogen (45 psi). shaken 5 min

System was purged a second time then put under hydrogen
pressure (50 psi) and shaken for 30 hrs. System v as purged
2x rulrogen, nuxlurc was Iillercd tluough a Cehlizs) cake,
wdshcd 4XI 0 n&1 clhdnol, I&llcrlltc and washulgs werc poolbx!

ss and evaporated (rota& apor, high vacuum) to g&vc Ihe l&lle

cmnpound, 403 mg, ivhich v as used as such for the next
transformation.
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oil

oJC

sli sponsion was stazcil I 5 nun. Ol the cokl, al low ixl to w linn
to Rq and stirred overnight Mixture was diluted with I tOAc
(40 ml.) v;ashed 4x25 ml sat. aq. Nell('Os, 25 nil sat aq
Na(:I, dried (MSSOS), filtered, filtrate was evaporated, resi-
due dned under high vacuum I lu. Cnlde matenal was used
as such for next transformation.

(3S)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoromethyl)
phenyl)-111-pyrazole-3-carboxamido)-5-hydroxy-2-methyl-
pentanoate: I-cyclopentyl-5-(2-(trifluoromethyl)phenyl)-
I H-pyrazole-3-carboxyhc acid (159 m, 0.49 Inmol) was
ently refiuxed in thionyl chloride (4 mL) under nitro en for

4 hrs. Xyiilatiles werc evaporated, residue re-dissolvml ul 4
mL dioxmle, solvent cvaporatcd. solul Iktcd under lugh
vacumn I hr 'I his sohd was dissolved in 'I'I II( DIPI'.A (257
ul „ 1.48 mmol, 3 00 equiv ) w:as added drop-wise followed
by (3S)-tert-butyl 3-amino-5-hydroxy-2-methylpentanoate
(100 nlg. 0.49 mmol) dissolved-suspended in THF (I mL).
Resulting sol tumed to wlute suspension shortly after addl-
uon. Stirrixl under nitrogen 2 lus, diluted with EtOAc (40
ml). washed 3x20 ml sat. aq. NaHCO„20 ml sat. aq. NaCI,
dried (M SOS), filtered, filtrate evaponsted Product purified
('ombililashti. diy-pack. 10 8 column, 208!S litOAc isocratic
2 min, then to 50'is EtOAc/Hex. in 6 min, isocratic 2 min.
Purest fractions v ere pooled. solvent evaporated. residue
dried under hi h vacuum to to give the title compound. 83
mg (33%) as an amorphous sold.ndz (M+H) =510.4,
Rr=1.96 min, pumty. 99%. HPLC conditions. Colunul.)
(13ridgeg ('18, 3 5 pm, 4 6x30 mm: (insdient: 5B 0 2 min,
513-100i3 1.8 min, I (X)13 I min: 3 ml./min I liuent A pi I 38
10 mM Anunonium Formate in Water: Eluent B: Acetoni-
trile. 'H NMR (500 MHz. DMSO) 6 1.09-1.02 (m. 3H). 1.38
(s, IH), broad (9H), I 42 (s. IH). 1.58-1.4(i (m, 2H),1.73- So

1.63 (m, 2H).2.05-1.75 (m, 6H).2.73-2.60 (m, IH),3.48-3.36
(m, 2H)AL25-4.10 (m, 2H),4.50-444 (m, 2H).6.63 (d, 1=6 2
I la. 111),7.55 (d, 1 7 5 I la. 111),7.76 (t, .I 7.7 1 la, 111),7 82
(t. 1 7 3 I la. 111),7 82 (t, .I 7 3 I la, 111).7 82 (t..) 7 3 Ilz„
IH).

8
it

.k

.k

0

(3S)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoromethyl)
phenyl)-IH-pyrazole-3-carboxamido)-2-methyl-5-oxopen-
tanoate: To a surrcd, lcc cold DCM (2 mL) sol. Ol'(3S)-tert-
butyl 3-(I-cyclopmityl-5-(2-(tnfluoromedlyl)phenyl)-IH-
pyrazolc-3-carboxamido)-5-hydroxy-2-mcthylpcntimoate
(80 ma. 0 157 mmol) under nitnigen was added l)ess-Martin
periodinane (100 mg, 0 236 mmol, 1.5 equiv )

'I'he wlute

s. (3S)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoromethyl)
phenyl)-IH-pyrazole-3-carboxamido)-S-(3,3-difluoropip-
cndin-I-yl)-2-mcthylpentanoate (A and B)

To a stirred methanol (2 mL) sol. of 3.3-dlfluompyrolli-
dine hydrochloride (42 nlg, 0 268 nlmol, I 00 equiv ) under

io nitrogen ives added triethylanline (50 pl „0 358 mmol. 3.(X)

equiv.). Soi. was stirred min. then (3S)-tert-butyl 3-(1-
cyclopentyl-5-(2-(trifluoromethyl)phenyl)-I H-pyrazole-3-
carboxmnldo)-2-methyl-5-oxopentanoatc (60 mg, 0.118
nunol, 1.00 equiv.) in I mL methanol was added Sol. was

si stirred at RT I h then sodnim triacctoxyborohydridc (45 mg,
0 215 mmol, I 80 equiv ) was added Solution was stirred a
further 3 hrs, solvent ives evaporated, residue taken in ethyl
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acctatc (30 mL), waslmd 3x20 mL uac aq. NaHCO1. 20 mL
sat. aq, NaCi„dried (MgSO ), filtered, filtrate evaporated.
Residue punlicd CombiFlashiab 12 g column, DCM iso-
cratic 3 min. then to 1% MeOI I/I 1('M in (1 min. isocratic 5

min. Two products werc scpamted:
(3S)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoroniethyl)

phenyl)-IH-pyrazole-3-carboxamido)-5-(3,3-difluoropip-
eridi n- I -yl)-2-meth ylpentan nate A (less polar dia stereo nler),
17.(i mg (24%) atnorphous solid [49% based on a I:I

1 itIuixtult: ol cllastt:reolsolllers]
nv'z (M+H)'=614.5: R,=2.12 min; purity: 95%. HPLC

conditions: Column. XBrtdge(t CI8, 3.5 lun, 4.6x30 nun,
(iradient 513 0 2 min. 513-10013 1.8 min. 10013 I min; 3

mL/nun. Eluent A: pH 3 8 10 mM Atnmomum Fonnatc ill
Water; fluent 13 ('Hs('N 'll NMR (500 Mliz, CDCIS) iS

1.21 (d. J=7.1 Hz, 3H). 1.48 (s. 9H),1.58-1.49 (m. 2H),2.20-
I 61 (m, 1211),2.79-2.37 (m. 711).4 16 (p, .I 7.6 Hz. 111),

435-4.26 (m„ IH)„6.75 (s. IH).7.28 (d, broad. J=9 8 Hz,
IH),7.32 (d. broad. J=7.1 Hz, IH).7.65-7.56 (m, 2H),7.80
(dd. 1 7.8, 1.0 Iiz, 111)

(3 S)-tert-butyl 3-(I-cyckipentyl-5-(2-(trithaironlethyl)
phenyl)-IH-pyrazole-3-carboxamido)-5-(3,3-difluoropip-
eridin-I-yl)-2-methylpentanoate B (more polar diaste-
rmmcr). 23.5 mg (33%) amorphous solnl [6S% based on a
1.1 Iulxtult: of illus(i:rt:olsouicls].

nt/z (M+H) =614.5: Rr=2.12 mul, Puuly: 93%. HPLC
conditions: ('olmnn XIJridget( ('18. 3 5 pm, 4 6x30
nlm:(iradient 513 0 2 min. 513-10013 I 8 min, 10013 I niin,
3 mL/min. Eluent A; pH 3 8 10 mMAnunonium Fonuate in so
Water;Eluent B: CH.,CN. 'H NMR (500 MHz. CDCI,) 6
1.22 (d, J=6.1 Hz, 3H). 1.48 (s. 9H).I.SS-I.SO (m, 2H),2.17-
1.70 (m, 12H),2.74-237 (m, 7H),4.21-4.12 (m, IH),432-
4.23 (m. IH),6.74 (s. IH),7.32 (d, J=7.2 Hz. IH),7.56-7.45
(m, IH).7.65-7 57 (m, 211),7.80 (d..l 7 2 llz., I II) is

306
pcntyl-5-(2-(tufluoromethyl)phenyl)-I H-pyrazole-3-
carboxamido)-5-(3,3-difluoropiperidin-l -yl)-2-
methylpcntanoatc A (16 mg. 0.026 nunol, 1.00 equiv.) was
dissolved in 4NI ICI,'dioxane solution (4 nil.). Stirred at R'I'

lus, vole(iles werc evaporated, rcsiduc purilicd Combi-
Iilashzx 12 o 13iotage KP-('N-ILS colunin, aq. 10 mM
anunonium bicarbonate isocratic I min.„ to 50% acetonitrile
in 5 min, isocratic 3 min Pnrest fractions were pooled, most
acetonitrile was evaporated, renlaining solution was frozen
and lyoplulizcd to guc thc title compound. 7.5 mg (52%)
v hite so)id.nt/z (M+H)'=557.3: R,=l.54 min: punty: 98%.
HPLC conditions. Colunul. XBndgcx C18. 3.S pm, 4.6x30
nun; (iradient: 513 0 2 min, 513-10013 I 8 min. 10013 I min;
3 mL/nun. Elucnt A. pH 3.8 10 mM Atnmonium Fonuatc in
Water; l liuent 13 (Oil('N 'l l NMR (500 Ml lz, I&MSO) tb

1.0(t (d. J=7.0 Hz, 3H), 1.56-1.45 (m. 2H).1.73-1.57 (m,
411),2 05-1 75 (m, NI I),2 44-2 30 (nl. 411).2 65-2 55 (m, 31 I),
4.23-4.09 (m. 2H),6.63 (s. IH).7.36 (d, J=7.5 Hz. IH),7.76
(t. J=7.7 Hz, IH),7.82 (i. J=7.4 Hz, IH),7.88-7.79 (s, broad.
IH).7 93 (d, J=7.4 Hz, HJ). 11.70 (s. broad. IH).

OH

OH

(3S)-3-(I-cyclopentyl-S-(2-(tufluoromcthyl)phenyl)-I H-
pyrawlle-3-carboxaniido)-5-(3.3-difluoropiperidin-l-yl)-2-
nlethylpentanoic acid (Acid I ) (3S)-tert-butyl 3-(I-cyclo-

(3 S)-3-(I-cyclopentyl-5-(2-(tolhioromethyl)phenvl)-I H-

pyrazolc-3-1:arboxanndo)-5-(3,3-difluoropipcrnlin-l-yl)-2-
methylpcntanoic acid (Acitl 2): (3S)-tert-butyl 3-(I-cyclo-
pcntyl-5-(2-(tufluoromcthyl)phenyl)-I H-pyrazolc-3-
carboxmnido)-5-(3,3-difluoropiperidin-l-yl)-2-
methylpentanoate B(22 mg, 0.036 tmnol, 1.00 equiv.) was
dissolved in 4N HCI/dioxane solution (4 mL). Stirred at RT
4 hrs, volatiles were evaporated, residue purified ('ombi-
Flashfc, 12 g Biotagc KP-CIN-HS colunm, aq. 10 mM
anunonium bicarbonate isocratic I min., to 40% accloniirile
in 5 min . i socratic 4 min. Purest fractions were pooled, most
acetonitrile was evapomted, remaining solution was frozen
and lyophiliztxl lo give thc title compound, 14.6 mg (73%)
white solul.nflz (M+H) =557.2: Rr=l.S6 mul, purity.
&99%. HPLC conditions: Column XBrid e/iu CI8, 3.5 lun,
4 6x30 mm;(iradient: 513 0.2 min. 513-10013 I 8 min, 10013

I min, 3 mL/nun. Eluent A. pH 3.8 10 mM Anunonnun
Formate in Water; Elucnt B: CH,CN 'H NMR (SOO MHz,
DMSO) 6 13.20-11.80 (s. broad„ IH). 1.09 (d. J=7.1 Hz,
311), I 56-1 45 (m, 211),1.75-1.58 (m, 411),2.00-1.75 (m,
NH),2 45-2.32 (m, 4H),2.73-2.55 (m, 3H) 4.15-4.05 (m. IH),
4.20 (p, J=7.2 Hz, IH),6.62 (s, IH),7.56 (d. J=7.S Hz.
IH).7.76 (t. J=7.7 Hz. HJ).7.82 (t. 1=7.4 Hz, IH),7.93 (d,
.I 7 4 Hz, I H), N.13-7.92 (s. bniad, 111)
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1.4S (s, 9H), 1.78-2.04 (m. 8H). J.S0-1.61 (m, 2H), 2.20 (s.
3H). 2.66-2.76 (m. 2H). 2.90-3.10 (m. 2H). 4 08-4.23 (m,
JH), 4 65-4.82 (m, IH). 6.74 (s. JH), 7.28-7.36 (m, IH),
7 51-7.67 (m, 311), 7 76-7 84 (m, 111) I ('-MS (ESI) m/2
[M+M ]508.5.

(3S)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoron&ethyl)
phenyl)-IH-pyrazole-3-carboxamido)-5-hydroxyhexanoate
To a solution of (S)-&crt-butyl 3-(I-cyclopenlyl-5-(2-(tnf-
luoromethyl)phenyl)-I H-pyrazoie-3-carboxamido)-5-oxo-
pentanoate(230 mg, 0.466 nm&oi) u& THE (10 mL) at —78'.

zo
was slo&viy added a solution of ('I I&Mglir (0 31 ml.. 0 ')3

nunol, 3.0 M in El&O). Thc mixture was allowed to snr al
—78'. for 30 min 'I'hen the solution was warmed to rt and
stirring for 4 h. The reaction was quenched with water (2
mi.) Then the solution was extracted with I it&O (3x15 mi,),
the con&bined organic layers were dried over MSSOs. con-
centrated in vacuo and purified by cJ&ron&atography over
silica gel„eiuting with 0-40% EtOAc/Hexanes to ive
known (3S)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluorom-
cthyl)phenyl)-I H-pyrazolc-3-carboxamido)-5-hydroxy-
hexanoatc. yield 85% colorless oil. 'H NMR (300 MHz,
('IJCJ,) 6 I 23-1 29 (m, 311), I 39-1 61 (in, 1111). I 80-2 16

(m, 81 I), 2 58-2 74 (m, 21 I), 3 91-4 05 (m, 111) 4.08-4.25 (n&,

I H), 4.43-4 (ig (m„ I H), 6.73-6.79 (m, IH). 7.29p-7.37 (m,
IH). 7.49-7.70 (m. 3H), 7.7G-7.87 (m. IH).I C-MS (ESI)
n&/z [M+H1310.5.

0

(8)-tert-butyl 3-(I-cyclopentyl-5-(2-(trifluoron&ethyl)
phenyl)-111-pyramle-3-carboxamido)-5-oxohexanoate: 11& a
solution of crude (3S)-tert-butyl 3-(I-cyclopentyi-5-(2-(tn-
Jluoron&ethyl)phenyl)-IH-pyrazole-3-carboxamido)-5-hy-
droxyhexanoatc (100 mg 0 196 nunol) m DCM (6 mL) was
siidcii sodnun bicarbonate (33 mg. 0.39 nunol) fiiilowed by
Dcss Marlu&s reagm&t (166 mg, 0.39 nunol). The mixture
was allo&ved to stir for oven&ight before the reaction was
quenched v ith 10% aqueous sodium bicarbonate (2 n&i,).
Then the solution was extracted with Et&O (3x15 mL). the
combined organic layers were dried over MgSOu concen-
trated u» acuo m&d punlicd by cluomalography over sihca
gel. eluting w&th 0-40% EtOAc,'Hcxanes to g&vc known
ketone (S)-tert-butyl 3-(I-cyclopenlyl-5-(2-(lrifluorum-
ethyl)phenyl)-111-pyrazo le-3-carboxainido)-5-oxohexano-
ate. yield 85% colorless oil 'I I NMR (300 MJ Iz. CDCJ&) 6

40
(3S)-3-(I -cyclopentyi-3-(2-(tri Jluoromethyl)phenyl)-I H-

pyrazole-3-carboxamido)-5-(3,3-difluoropiperidin-l-yl)
hexaimic acid (A and B): A solution of the ketone (S)-tert-
butyl 3-(I-cyvlopcnlyl-5-(2-(triiluoromethyl)phenyl)-IH-
pyramle-3-carboxamido)-5-oxohexanoate(75 mg, 0.147
mmoi), 3,3 difluoro piperidine hydrochloride (28 ma, 0.177
mmoi). crushed 4 A nu&lecuiar sieves in dichloroethane (10
mL) &vas treated with sodium triacetoxyborohydride (G3
mg0.294 nunol) and lhc resuhing mixture was surr&xl al

o amb&m&l tcmpcrslure o&enught. Thc s&cvcs werc Jiltcrcd oif
lhroi&gh &I plUg oi Ci:hli.s, fl&c Iillrsli: was we&he'd with a
saturated solution of sodium bicarbonate, water and brine
1'he con&bined aqueous solutions were back extracted &vith

dichh&romethane. the combined organic extmcts were dried
&2 with anhydrous sodium sulfate„and the solvent was evapo-

rated in vacuo and puniicd by cluomatography over sihca
gcl, cluting w&th 0-35%& EtOAc/Hcxancs to g&ve thc lwo
duistcrcoisomcrs (A and B).

(3 8)-3-(I -cyclopentyl-5-(2-(inih&oron&ethyl)phenyl)-I I I-

ro pyramle-3-carboxamido)-5-(3B-difluoropiperidu&-l-yl)
hexaimic acid(.&. less polar diastereomer), yield 20 n&g

(30%) colorless oil. 'H NMR (300 MHz. CDCI&) b 1.02 (d,
J=6.59 Hz, 3H). 1.47 (s., 9H), 1.50-1.61 (m, 2H), 1.69-2.05
(m, 12H), 2.31-2.46 (m. IH), 2.55-2.71 (m. 4H), 2.72-2.92

ss (m, 2H), 4.10-4.23 (m, I H), 4.45-4.60 (m, I H), 6.75 (s, I H),
730-7.43 (m, ill), 7.56-7.67 (m, 311), 777-783 (m,
111).I,('-MS (I ISI) nt'2, [M+I 1+1613.7
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(3S)-3-(I-cyclopcntyl-S-(2-(tnfluoromethyl)phenyl)-I H-

pyrazole-3-carboxamido)-5-(3.3-difluoropiperidin-l-yl)
hexanoic acid (B, morc polar d&as&ereomcr), ymld 6.5 mg
(10%) colorless o&1 'I I NMR (3()0 Ml lz, CDCI&) 6 0 ')8 (d,
J=6.59 Hz. 3H), 1.4S (s. 9H), I.S0-1.61 (m, 2H),1.67-2.18
(m, 1211),2.31-2.46 (m, I I 1).2 61-2 ')5 (m„61i),4 04-4 22

(m, I Ij).4.44-4.58 (m, IH),6.75 (s, I H).7.28-7.35 (m. IH),
7 51-7 6N (m. 311). 7 77-7 N4 (m. 111) I,( -MS (l&SI) nt)z
[M-H j 613 8.

& I I

312
hcxano&c acid (Ac&d 2). To a soluuon of (3S)-3-(I-cyclo-
pentyl-5-(2-(trifluoromethyl)phenyl)-I H-pyrazole-3-
carboxmn&do)-5-(3,3-d&fluoropiperidin-l-yl)hcxanoic acid
(l3)(6 mgj in I)('Mel'llA (I'I, I ml,) and stirred at rt for 2 h
Solven& was rmnovcd u& vamlo and d&luted w&th CH&CI&.

Solvent v as ren&oved to provide 90'%f (38)-3-(I-cyclo-
pentyl-5-(2-(trifluoromethyl)phenyl)-I H-pyrazole-3-car-
boxan&idn)-5-(3,3-difluompiperidin-l -yljhexanoic acid
(Ac&d 2) as a &vhite solid. 'H NMR (300 MHz. CDClr) 6

132-1.58 (m. GH), 1.7S-2.43 (m. 12H), 2.80-2.9S (m, 2H),
3.04-3.61 (m, 4H). 4.16 (d, J=6.97 Hz„ IH). 4.25-4.44 (m,
IH), G 74 (br. se IH). 7.2S-7.37 (m, IH), 7.63 (t, J=G.12 Hz.
211), 7 81 (d, .I 7 91 I iz„ I I I). 8.()2-8.23 (m, I I I) I C-M)
(ESI): im'2 [M+H ] 557.9, [M—H ]556 l.

OH 2C

6 heme 1) prepcruuou t'ts& 8 (1 ( vclohutyltuu col (t.t
tlfluoioplpcl catt 1 \'l l 1 oxopcuuut-l-vlhl-c) clopcutvl-S-I I-

&tt fl m th)l)pyre& 2 yl) &0 pyt, u) 1 -,rhu:u use

('Fr

2

H

Br

OFI

(3S)-3-(I -cyclopentyl-5-(2-(triflunromethyl)phenyl)-111- lc
pyrazolc-3-carboxum&do)-5-(3r3-difluorop&peridu&-l-yl)
hexannic acid (Acid i) jo a solution of (3))-3-(I-cyclopen-
tyl-5-(2-(trifluommethyl)phenyl)-I H-pyrazole-3-
cmbnxamido)-5-(3,3-diflunropiperidin-i -yl)hexannic acid
(A)(20 mg) in DCM&TFA (I;1. I mL) and stirred at rt for 2

h Snlvent was ren&oved in vacuo and diluted with ('I I('I,.
Solvent was removed to provide 90% (3S)-3-(I-cyclopen-
tyl-5-(2-(trifluommethyl)phenyl)-I H-pyrazole-3-carbox-
unudo)-5-(30-d&tluorop&pendu&-I-yl)hexano&c ac&d (Ac&d I)
us a yyhnc solid, 'H NMR (300 IvIHz, CDCI,) 6 1.40-1.56
(m, 611). I 77-2 21 (m, 1211). 2 43-2 63 (m. II I), 2 70-2 Nl

(m, 211), 3 2-3.93 (n&, 411), 4 07-4 24 (m, 111). 4 45-4 65 (n&,

I I I), 6 74 (s, 111). 7 37-7 28 (m, 111). 7 62 (t, .I 6.40 I lz,
2H), 7.81 (d, J=8.48 Hz, IH), 7.85-7.98 (m. IH).LC-MS
(ESI): nv'z[M+H ] 557.9, [M—H ]556.0.

QH

Q'
OH

ec

0

8
H

QtBu

(3S)-3-(I -cyclopentyl-5-(2-(triflunromethyl)phenyl)-111-
pyran&le-3-carboxan&ido)-5-(3.3-difluoropiperidin-l-yl)
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MHz. CDCIs). 6=1.39 (t, 3H. J=7.4 Hz), I 40-1 70 (m, 2H).
1.80-2.30 (nt. 6H). 430-4.50 (m, 3H). 6.91 (s, IH), 7.40-
7.60 (m, IH), 8.17 (&L IH. J=8.0 Hz), 8.93 (d, IH, J=4.6 Hz),
I C-MS (ESI) m/2 calculated for ('»I isa)lsNs()2 [M+II'1'54,

Found: 3S4.0.

I-Cyclopcntyl-5-(3-(tufluoronu:thyl)pyudln-2-yl)-IH-
pyrazole-3-carboxylic acid: To a solution of ethyl I-cyclo-
pcntyl-5-(3-(tufluoromethyl)pyudin-2-yl)-I H-pycazoic-3-
carboxylate (50 mg, 0 141 ntmol) in 1111& (5 ntl) and 1120
(I ml) was added LiOH (10 mg). The mixture was stirred at
rt for 20 h, acidified to Pl 14. and extracted with I itOAc 'I he
EIOAc extract was dried (NasSOs), concentrated and puri-
fied (if necessary) to ive title compound (45 mg) as a brown
sohd: 'H NMR (200 MHz, CDCI,); 6=1.40-1.70 (m, 2H),
I 80-230 (m, 611), 440-460 (m. 111) 6 &39 (s, 111), 7.50-
7.60 (m. IH), 8.17 (d, IH, 1=8.0 Hz)„8.93 (d, IH. i=44 Hz);
LC MS (ESI). nt/z calculatcd fot'l&H«F&Ns02 [M ] 326,
Found: 325.9.

zo

F

F SO

0

8
II

3&

Ethyl I-cyclopcntyl-5-(3-(tnfluoromefltyl)pyudin-2-yl)-
I i I-pyrazole-3-carboxylate 'I'o a solution of 85 (0 ')0 g. 4 0
mmol) ut E&20 (40 ml) at —78'. was added dropwlsc of
nl3ul.i (I 9 ml, 2 5 M in hexanes, 4.8 mmol) After addition
the mixture was stirred at -78" C. for I h. followed by
dmpwise addition of 13u,gn('I (I 20 ml. -I 4 otal&21) Stirring ss
was continued at this temperature for I h and then slowly

'

warn&cd

to rl. Thc soluuon was qucnchc&1 with tmunonnun
cltloride (sat.. 20 ml) and extracted with hexanes (20 ml).
Thc extract was ducd (Na,SOs) tmd concentrated. The
concentrate was tnturated with hexanes, filtered and con- «,
cenuatcd to give a brown oil (1.51 g).

1'o a mixture of the above oil (0 79 8)„bromopyrazole
(0.43 g. 1.5 nunol) and tolucnc (15 ml) ut a scaled tube was
added Pd(pphs)zC12 (53 mg, 0.075 mmol) under Ns The
nnxturc was heated at 120" C. Ihr 40 h. 11&en lt was s&

concentrated and purified using IIA in hexanes to give the
desired pmduct 86 (50 mg) as a yellow oih 'I I NMR (200

(S)-Tert-butyl 3-(I-cyclopentyl-5-(3-(trifluoromethyl)
pyudin-2-yl)-IH-pyrazolc-3-carboxamldo)-5-(3,3-dlfluo-
roplpcudut-l-yl)pcntanoatc.A mixture of I-cyciopmttyl-S-
(3-(tritluoromcthyl)pyudln-2-yl)-IH-pyrazolc-3-carboxyhc
acid(42 mg. 0.15 mmol). (S)-&crt-butyl 3-anuno-S-(3,3-diit
luoroplpcrnhn-I-yl)pcntmtoatc(67 mg. 0.23 nunol), Et,N
(0 060 ntl, 0 60 ntmol) and 'I'l3'I'l.I (72 mg, 0 22) in MeCN

(5 ml) was stirred at rt for 15 h. I he mixture was diluted &vith

I:tOAc and washed with Nail('Os. 'I'he organic layer was
dried (NasSOs), concentrated. and purified using 0-1091&

MeOI I in I JCM (with 1% Ni is) to give the title compound
(58 ntg) as a colorless oih 'H NMR (200 MHz. CDCI,):
6=1.40 (s, 9H). 1.50-2.20 (nt. 14H), 2.30-2.80 (m. 8H),
430-4.60 (m, 2H). 6.61 (d, IH„J=9.8 Hz). 6.89 (s, IH),
7.40-7.60 (m. I H). 8.13 (d, IH. J=8.0 Hz),8 91 (d, I H. J=4.0

Hz), LC-MS (ESI): m/z calcuLated for C„H,F,N,O.,
[M+H ] 600, Found. 599.8.

(S)-3-(I -Cyclopentyl-5-(3-(trifluoromethyl)pyridin-2-
yl)-I I l-pymzole-3-carboxantido)-5-(3.3-ditluoropiperidin-
I-yl)pentanoic acid: To a solution of (S)-tert-butyl 3-(1-
cyclopcntyl-5-(3-(tufluoromethyl)pyu&hn-2-yl)-I H-

pyrazole-3-carboxamido)-5-(33-difhlompiperidm-I-yl)
pcntanoatc (SO mg) ln DCM (2 ml) was added H('I (4 M in
dioxane, 0.1 lnl) I'he mixture &vas stirred at rt for 15 h and
concentrated to dryness to gn c thc acid as tlm HCI walt. (40
mg). LC-MS (ESI): m/z calculated for C,H„F,N,O,
[M+H ] 544, Found. 543.7.

(S) N (1-(Cyclobutylannno)-5-(3.3-dlfluomplpcridut-
I-yl)-I-oxopentml-3-yi)-I-cyclopentyl-5-(3-(trifluomm-
ethyl)pyridin-2-yl)-111-pyrazole-3-carboxamide A mixture
of (S)-3-(I-cyclopentyl-5-(3-(trifluoromethyl)pyridin-2-yl)-
IH-pyrazole-3-carboxamido)-5-(3.3-difluoropiperidin-l-yl)
pcntanoic aevi hydrochlondc (40 mg, 0.073 nunol).
cyclobutylanunc (10 mg, 0.10 mmol), Et,N (0.030 ml. 0.29
nuuol) and TBTU (24 mg. 0.10) in McCN (5 ml) was stirred
at rt for 15 h Ihe mixture was diluted &vith litOAc and
v ashed v;ith Nal ICOs 'I he organic layer was dried
(NasSOs). concentrated. and puriiied using 0-10% MeOH in
DCM (with 1% NH&) to give the title product (34 mg) as a
white solid, 'H NMR (200 MHz, CDCI.,). o=l 40-2.80 (m,
28H), 4.30-4.SO (m, 3H). 6 42 (d, IH, J=8.4 Hz), 6.90 (s,
IH), 7.50-7.70 (m, IH). 8.14 (d, IH. J=8.2 Hz).8.91 (d, IH,
.I 4 011z): I ('-MS (I ISI) m'z calculated for ('svl I,„I,N&02
[M+I I+J 597. Found 596.8: I C purity ')64%
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k 4 I d»dt )PCI Uilt d. Ii IIO' PILI)IPUIH OUI'H .H LUIHP.-'O'L I t I I, shah«rhx- - Ihtl t. It »».a L, IHI,- O'I Ihdlle''dr
HO45P„OO',A UHLILIH d O4I,

0

3-('yclohexylpropanal I'U a solution of conunercially
avaiLable 3-cyclohexylpropanol (45.5, 0.32 mol) in
CH,Clo (1000 mL) v as added PCC (103.5 g, 0.48 mol),
Celite,g'45 (50 g) and stirred at room temperarure for 3 h.
Thc reaction mixture was diluted with ethyl ether (1000
mL). stirred at rt for I h, bclore tt was Iiltcred through
('eliteÃ and silica gel (I I) pad 'lhe filtrate was concen-
trated to give crude residue. Cntde pniduct was purified by
silica gel fiash chromatography (0-30% EtOAc/hexanes) to
give the title compound as oil (50.7 g). which contained
residual hexanes as jud ed by NMR analysis. 'H NMR (300
MHz. CDCI,) 8 0 83-0 98 (m, 3H). 1.15-1.31 (m, 4H),
1.49-1.56 (m. 2H). 1.61-1.73 (m. 4H). 2 41-2.46 (m. 2H),
9 77 (s, 111)

bcfitrc being allowed to warm at rt and then stitrLXI at 40
nunutes. I he solution ives subsequently cooled to — 78" C
and quenched with sat. aqs, NHACI (250 mL). The layers
werc si ptudtcd slid Ule dqUeoUO Idy'cr was cxtrdctcd 111 DCIVI

(3x200 mL) and thc combutcd orgatucs werc drwd over
NahSO4, filtered mtd the solvent ivas evapomted in vacuo to

35 give the cmde residue Cntde product was purified by silica
gel flash chromatoo raphy (0-2'% .tOAc/bexanes) to give the
title compound as oil (59.8 g. 78'Ao). 'H NMR (300 MHz,
CDCI.,) ft 0.82-0.94 (m, 313). 1.11-1.37 (m, 3H), 1.48 (s. 9

H), 1.63-1.87 (m, 3H), 2.14-2.21(m, 2H). 3.73-3.77 (m. IH).
4.12-4.22 (m. 2H), 5.73 (dt, 1=15.45, 1.51 Hz, IH), 6.86 (m.
111)

(li)rlent-butyl 5-cyclohexylpent-2-enoate 1'o a stirred
solution of tert-butyl diethylphosphonoacetate (82.67 mL,
0352 mol) in THF (500 mL) was slowly added n-BuLI (2 5

M in hexancs) (141 mL, 0 352 mol) dropw isa v,5th cooling
at —78'. After surring for 30 minutes at —78'.. a solution
ol'-cyclohcxylpropanal (50 7 g. 0.32 mol) ut 250 mL of
'I'I IF also cooled at —78" I was transferred via cannula. The
resulting solution was stirred at —78" C for 40 minutes

(S)UI'ert-butyl 3-(benzyh(S)-I-phenylethyl)aiuino)-5-cy-
io clohexylpentanoate I'o a stirred solution of (8) N-benzyl-

N-a-methylbenzylamine (84.86 g. 0.402 mol) in THF (312
mL) was slovvly added n-BuLi (2.5 M in hexanes) (161 mL,
0.402 mol) with cooling at —78' After 30 mututcs, a
solution of (E)-tert-butyl 5-cyclohexylpcnt-2-cnoate (59.81

si g, 0.251 mol) ut 100 mL of THF also at —78'. was
transferred via cannula. 'I'he resulting solution was stirred at
—78" C for 3 h before quenching with sat aqs Ni 14('I (2()0
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mL). Upon warm&ng Io rt, THE wds rcmovctl mid thc
aqueous layer was extracted in DCM (3x200 mL). The
contbined organic layers v ere washed with 10% aqs. citric
acid (3x50 mL) to remove the excess amine. The organic
layer ives then washed with aqs. Nal I(:O3 (50 mi ), brine
(50 ml,), dried with Na&SOA and the solvent was removed in
3 ncuo io give thc crude product. Crude pmduct v, as purilicd
by s&hca gcl (pash chromatography (0-2%o EtOyhc/hexanes)
to give the title compound as oil (973 g. 86%). 'H NMR
(300 MHz, CDCI,) o 0 80-0.90 (m, 4H). 1.04-133 (m. 9 H),
I 39 (n&. 9 II), I 60-1 74 (rn, 411). 1.82-1.99 (m, 2H),
3.21-3.29 (m, IH), 3.47 (d. 1=14.69 Hz. IH), 3.7/i-3.84 (m,
2H), 7.20-7.43 (m. 10H)

-contimied

20

(S)rl'ert-butyl 3-amino-5-cyclohexylpentanoate
/8 ntixture of (S)-tert-butyl 3-(benzyl((S)-I-phenylerhyl)

antino)-5-cyclohexylpentanoate (50 g. 0.111 mol) and 10%
Pd/C (7.44 g) &n 20%o AcOH,'EIOH (500 mL) was hydrogc-
na&cxl at 45 ps& fi&r 24 h Thc nux&ure was Iil&crctl tluough
( elitetp pad and concentrated 'I'he residue was dissolved in
D('M (500 ml ), basihed with sat. sodium bicarbonate 'I he
layers were separated and the aqueous layer was extmcted
with DCM (3x200 mL). The combined DCM extracts were
dried with Na&SOA. filtered and solvent was removed in
3 ncuo to obis&n crude product (28.3 g, 100%) as clear o&1. 'H
NMR (300 MHz, CDCI, ) 8 0 85-0.95 (m, 3H), 1.11-1.27 (m,
6i I). I 46 (5. 9 I I). I 62-1 75 (m, 611), 2.128-2.22 (m, HI),
2 34-2.40 (n&, 111). 3 05-3 14 (m. HI)

Schetne 10 proper ttion of&sl 8-Ii-I y I tnt ln&nno)5-cy Inhevyl-I-
ovopenten &, Ii I iclopencl 5 0 0 danethoviphenyli IH p»nzoie 3

cethozennde 40

0

/

0

OH
x nt d dt eit nlmtyi(si 3, 5 y I I ylp t t,n()p rt v
IH&,t I th, it&&A OC'&I,& I h,i & Icon&&&non„nc&P,&t, I IH&- d
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(S)-Ter(-butyl 5-cyclohcxyl-3-(l-cyclopmity1-5-(2.6-di-
methoxyphenyl)-111-pyrazole-3-carboxamido)pentanoate

I -cyc1opentyl-5-(2,6-di meth oxyphenyl)-11 I-pyra zoic-3-
carboxylic acid (100 nig, 0 316 nunol) was dissolved in 'I I II(

(5 mL). To the solut(on was added benzotriazoi-I-yl-oxy-
tris(dlmethy)amino)phosphonium hexafluorophosphate
(BOP) (184 mg, 0416 rtunol) and triefiiyhunuie (0.130 mL,
0.948 mmol). Thc resulting mixture wds st(Ized at roolll
temperature for 15 niimttes. terr-butyl (8)-3-amino-5-cyclo-
hexylpentanoate (89 mg, 0 347 mmol) in 0 4 inl, of 1 I IF was in
added dropwise. and stirred at rootn temperature for 3 h.
THF tvas evapomted in vacuo. water was added to the
residue and the aqueous layer was extracted with CH,Clz
(3xl5 mL). Thc combuicd orgaiuc layers v,cre washm! with
water, bnne and then drwd with NazSOa, followm! by
filtration. I'he solvent was evaporated in vacuo 'I'he residue
was purified by silica gel flash chromatography (I'.tOAc
Hex) to ive the title compoiuid as oil (152 mg. 87%). 'll
NMR (CDCI „„300 MHz) o 0 81-0 96 (m, 2H). 1.10-1 38 (m,
8 H), 1.48 (s. 9 H)„1.59-1.77 (m, 8 H). 1.81-1.96 (m. 4H), zo

2.00-2.16 (m, 2H), 2.55 (d, J=5.46 Hz. 2H). 3.73 (s. 3H),
3.74 (G, 3H), 4.21-4.30 (m, IH), 4.30-4.43 (m, IH), 6.62 (d,

R48 112. 211), fy 67 (s, 111), 7 25 (br s., 111), 7.37 (t..l 8 38
Ilz,. 111) MS m/2 ('sled. for ('azlia,N,Os 553.73 [MJ,
found 555.0 [M+I IJ,

3(l

0

3(
0(i

(8)-5-cyclohexyl-3-(1 -cyclopentyl-5-(2,6-dimethoxyphe-
nyl)-IH-pyrazole-3-carboxamido)pentanoic acid

To a solution of (S)-tert-butyl 5-cyclohexyi-3-(I-cyclo-
pentyl-5-(2„6-dimethoxyphenyl)-I H-pyrazole-3-carbox-
dnudo)penianoatc (150 mg) ui DCM (2 ml) was added HCI
(4 M ui dtoxaue, 0.7 ml). Thc mixture was stirred ai rt for
15 h and concentmted to dryness to give the acid as the I ICI
salt (120 mg). 'I I NMI& (('D( Is 300 Ml iv) ih ppm 0 78-1 00
(m, 3H). 1.09-1.40 (m. 6H), 1.49-1.77 (m. 4H). 1.71 (t,
1=7.44 Hz. 4H). 1.82-1.98 (m, 4H), 1.99-2.13 (m, 2H),
2.65-2.80 (m„2H)„3.73 (s, 3H), 3.74 (c. 3H), 4.21-4.33 (m,
2H). 6.63 (d, J=8.48 Hz, 2H), 6.68 (Ge IH), 7.29 (G, I H)e 7.38
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(t. J=8.38 Hz, IH). MS (ESI) nt/2: Calcd. for Cz„H«N303
497 63 [MJ, found 49/7.7[M-IIJ

0 ,P
0
/

(S) N (I-(cyclobuiylamino)-5-cyclohcxyl-I-oxopen-
tan-3-yl)-I -cyclopentyl-5-(2,6-dimethoxyphenyl)-1 I I-pym-
zole-3-carboxamide

(S)-5-cvciohexyl-3-(l-cyclopenty1-5-(2,6-dimethoxyphe-
nyl)-IH-pyrazoie-3-carboxamido)pentano(c acid (97 mg,
0.195 nunol) was dissoh cd ui THF (5 mL). To the solution
was added bcnzoiriazol-I-yl-oxy-trna(duncthylamino)phos-
phonium hexafluorophosphatc (BOP) (95 mg, 0.214 nunol)
and triethylamine (0080 ml . 0.585 mmol) 'I'he resulting
nuxture was stirred at room tempenuture for 15 minutes
Cyclobutylamine (33 mg, 0.389 mmol) in 0 4 ml of THF
was added dropwise, and stirred at room temperature for 3

h. THF was evaporated in vacuo, v,ater was added to the
rcsiduc and (hc aqu(xtus layer aves extracted with CHzCIz
(3x I 5 mL). Thc comb(ocul org(uuc luycrs werc washed with
v ster, brine mid then dried with NazSOa, followed by
filtmtion 1'he solvent tvas evaporated in vacuo. I'he residue
v as purified by silica gel flash chromatography (EtOAc:
Hex) to give the title compound as v hite solid (80 mg. 75%a).
'H NMR (CDClt 300 MHz) 6 ppm 0 88 (d. 1=11.30 Hz,
2H), 1.12-1.39 (m, 6H), 1.60-1.77 (m, 9 H), 1.80-1.97 (m,
6H), 2.00-2.13 (m, 2H), 2.18-2.32 (m. 2H). 2 24 (d, J=7.16
I Iz. 211), 2 53 (d, .I 6 40 I Iz., 2H). 3 74 (s. 311), 3 73 (s, 311),
4 15-4.46 (m, 311), 6.63 (d..l 8 29 I lz, 211). 6 /77 (s. II I),
6.75 (d. J=8.29 Hz. IH), 7.06 (d, J=9.04 Hz. IH). 738 (t,
J=8.38 Hz, IH). MS (ESI) m/z: Calcd. for C,H«NaOa
550 73 [M], found 551.6 [M+H]

Characicuzauon of the Apelin Agonmi Activity of thc
Compounds

'I'he compounds above (vere studied for their in vitro
activity as apelin agonists using the methods described by
Ciiddings et al. Ciiddings et al., 2010 Int J HI+ Thro Screen.
I:39-47. the contents of which are hereby incorporated by
reference in its entirety. Using the methods described in
Onlduigs et al. and Apelui-13 as a postuve control.

IAIII,E 2

iit 7(!i'i('('(nyd)

(sdl-X- vciubuty(0-(Ii-cicicpentyi-3-( G-dmt thcxyphcnyii-(H-pytazui-3-
yilfcnttanudc)-b-(ptpcndut-i- itpctttntanndc

22G (txi 8 3 iubutyi '3 (I ( .G d m thcavphen, ij i t methyipmpvi) iH pytr zci

"77 ( Sj. (I (2G imt th 7th«v(1 7 (2 m (help pyil lit py.
vilfcnnanudc(-4-pitcnyibutanmc tctd

3(!2 nu

1 tto(t I
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(SS)- -c&clohcxvl-3-([ -( 6-dunetltox phenyl)-I-(4-Suorophcu&l)-IH-p&tezol-3-

(3:(7 0 (2A I»etl phmyl) I t4 H o oph I! 1)l p

()Rr 3 (f( ( .6 d methoxphenvl! I ( methvlprop H IH pvtazol 'I

yl]f(rmznudo) '! phenylpmpano c ac d
(l(i 6, lohex&l 3 ([( I 6 dunethox, phertvl) I (2 methyiptopyl) IH pvt izol
3 &l]fornuun do)hextno a 6
iSSI-N-cyclobutyl- -([5-(2,6-duncthoxyphcuyl!-I-(3-mcthvlpropvl)-IH-pviazol-
3-vl]fomtamtdor-3-phenylprnpanun tc
tait-bntyl 13S)-'t-([l-cyclnpcutyl-&-l,e-duncthoxypltcnyH-(H-p&r tzol-3-

l]fern(:untdor- -(morpltnlut-4-ydpcntanoatc
I u b tyl (3S) 3 ([I y*lopmt&i ( t2.6 lu tho ptienyl) (H p&r. ol 3

I u b tyl (3S) 3 ([I y*lopmt&i ( t2.6 lu tho ptienyl) (H p&r. ol 3

tert butvl ( S) 3 ([I yclopent&l ( I .6 dan»thm phen(H IH pvrizol 3

yl]f'um do] ( [(p&r dut 4 ylntetltyl) un rto]perttyrtoyre
i3b) 3 (fl & lopentyl ( (26 d merhoxyphenyl) IH pyrezcl 3 vl]fouturn do] (
(m qrhol n 4 yl)pent un rt d

(SS)-3-([I-c& clopcntvl-y-(7,6-dtmcthoxrpltca& I)-IH-pmazol-&-yl]forntanttdo]i-7-
i4.tttctltyiptpetaztlt. 1.('I)pcttteltot 'ct I
(SS)-3-([I-c& clopcntvl-y-(7,6-dtmcthoxrpltca& I)-IH-pmazol-&-yl]forntanttdo]i-7-
idicthylunino)pent:utoic:retd
(3() 01 ',c) p atvl C,6 dm tb yph r I) Hl p r: . I 3 ylfkum doi

(2:(7 0 (2,6 I»etl phmyl) I 12 Ihyllmpylj IH py e,
yl]f(rmznudo) 4-phenylbut (no a d
(l() N I lobuty)3 ([I cyclopenr I ( I .6 dntethox phenvh IH pytizol 3

yl]f(rmznudo) ( (moerholut 4»l)penta@unde
(l() N I"lobuty)3 ([I cyclopenr I ( I .6 d nte thox )then&)1 IH pytazol 'I

l]fot'Itt.'tltttdor- -(4-lttct)I('Iptpcrezttt I 'tltpcltialtattttde
i3SI-N-ciclobutyl-3-([I-cvclopcuml- -(R6-duuethoxvphen&l)-IH-p&razol-3-

l]fat'it( tltttdor..(dtctlt('lettttlto)pctttalt tttt dc
I-cyclopcntyl-5-(2 6-duncthoxypltenyll-N-[(4SI-2-oxo-I-(pyndut-4-
vlm thy(!ppm Iut&&ij )Spy: I:ubo,uud
I u b tyl (3S) 3 ([I y*lopmt&i ( t2.6 lu tho ptienyl) (H p&r. ol 3

(p&rrol dut I &l)pentane c acul h, dro hloud»
i3b) N v lobutyl 'I ([I cyclopent I ( Q6 d merhmy phenyl) IH pyt izol 3

yl]f'um do] ( (pyrrol d n I &l)pentmanude
tert butvl ( S) ( ( tzepan I yl! 3 ([I c, lopent I ( ( .6 d methox, phen, I) IH

p tazol-3-&l]fot'tttattttdofpctttatt aie
teu butv) ISS)-5-(7-azabtcyclo[2 ]lteptut 7-yli- -(fl- yclopeab)-5-12,6-
dnncthoxyphctn I)-IH-pvr tzol-3-ylffonnatntdo]ipeutanoate
(SS)-h-cyclobnb)-3-([7-(2,6-6&meth x&phcavl)-I-(2-methylpropyl)-IH-pyiazol-

(k() Dr pu I yl) 7 ([I y I peat I (,6 (bm ti ypt rylj )H py a

(35) (7 . »ai "L*l (2 I I) p(m 7 If L(l *y*l pent I (26
d rnerlmxyphen&I) IH p, rtzol 'I vlffonnun do)pentane c ac 6
(l(i ( (azepan I yl) N c, lobut,l 3 ([I c lopent I ( ( .6 d methoxyphen&l)
IH pymzol 3 yl]fonntun do]pentmuuu de
i 3SI-5-( -azabtcyclo[2 2 l]hcptan-7-ylr-N- yclobutvl-3-(fl- v Iopmtt&l-o-(2,6-
dmtcthoxyphcu, I)-IH-p&raze(-3-jiff nn:utudorpcntauanude
i3SI-3-(fl- yclopcntyl-(-(2,6-duncthoxypltcuyl I-IH-pvrazol-3-yl]formunido]i-N-
(I-ntcthylcyclobubl)-5-(ptpendut-I- l)pcutynanude
((S) QI I p lyl ( / k th yph yli IIl p:«I l&lfk:m t ] ~

(I 7 I(0 l y*lupmp I) 5 (p p nthn I &lip r tume I

i3b) N v lobutyl 'I ([I cyclopent I ( Q6 d merhmy phenyl) IH pyt izol 3

yl]f'um do] ( I 6 d methylp pend n I &l)pentananude
i3b) 3 (fl & lopentyl ( (26 d merhoxyphenyl) IH pyrezcl 3 vl]fouturn do] (
( .6 dmethylp pend n I yl)pentanoc amd
(SS)-N-cyclobnbl-3-([I-c&clop»a(Pi-5-( .6-dimcthoxypltcnyh-I H-p&razoli H

yl]founatntdoi-I -tnctltyl-5-Iptpcudut-I-ydpcntauuntdc
(SS)-3-([I-c& clopcntvl-y-(7,6-dtmcthoxrpltca& I)-IH-pmazol-&-yl]forntanttdo](-N-
ioxut-(-yl)-7-(ptpcrtdin-l-, l)pent:tnatnidc
(k() x I u butyl 3 ((I *v I peat I '7 (,6 Lbm (i vpt r vlj IH py a

(3:() 01 ',c) p atvl C,6 dm tb yph r I) Hl p r: . I 3 v) (kern doi ~

((S)N y I lttyl.'fl y I p I I t,6km (I yph mlj lupyrr
yl]founatntdoi-5-14 4-dtduomptpcndut-I-yl lpcutaumttdc

HC o
(nid)
A e

29(i6

. I I \Ltt tf I

-IDDLLL)

-IDDLLL)

It)00(7

It)00(7

. ILLL \Litt

6ttltt

7 IDOL)LL

7 IDOL)LL

I 0 I i(7()

I 0 I i(7()

. I L LLtt tf I

1645

-IDDLLL)

It)00(7

9'»(7

996

7 IDOL)LL

114

1441

I 0 I i(7()

Itt7

I D41
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IUPAC N.tme

(SS)-3-([I-cy clopcntvl-v-i&,6-d&mcthoxvpltca) I)-IH-pxszol-3-ylj fora&ant&do]&-N-

I y I p atvl ( .6 dm Ib vph &ll'» I( Sl I (: 6 s,&pnof)1(hept&
6 Ij I ox» (p p & I a I yl)penta ylf IH pv, ol 1*ul o mud
('&Si 'I (fl c, lopentyl 5 (2 6 dms&box&phenyl) IH p mzol yljfo&m&rn doj
ip pendu& I yl) N Il 'I rlu&zol yllpentmsnude
(&Si 'I (fl c, lopentyl 5 (2 6 dms&box&phenyl) IH p mzol yljfo&m&rn doj N
&1. oxszol 2 yll ( (p per du& I yl)pent»num d»
i3SI-3-(fl- vclopcntyl-t-(2,6-duncthoxypl&cayl I-IH-pviszol-3-yljformxnidoji-N-
(l. -ox&zol-2-vlmcthyl)-5-(p&pcndu&-I-yl)pcr&tsasnudc
vclobutyl I "Sl-3-([I-c)clopcutyl 5-(2 6danethox) phenvll-IHpvrszol 3-

l]fern&un&dor- -(p&peudu&-I-11)penta&ostc
(1S! (I (I (2,61 s(2,2, I llu m lho )lpbemvlf I I p ty( IH p . ol 3

yl]R»II&(fir, I) ~ Ibu&,I&(ppndr 1&llprtusnle
.I I p tvl ('.6 Im th vph ay(l V II 5) I f » tti&( 134- .m. ol'3b)V

v lobutyl
'I (I (I cy*lopeat I ( [ Itntluotomethox )phen I] IH

pymzol 3 yl] N erhylfonntun dol I fp perdu& I yljpentsnsm de
i3b)V v lobutyl

'I (I [I cyclopeat,l ( ( tluoro 6 u&erhcxypheayl) IH pyrszol
& 51] .I erh,lt'mun do) 5 (p pendu& I yl)pentxxmude
(SS)-V-cyclobno I-3-(I-[v-I &,6-d&mcdwxypltca) I)-I-(pen&xt-3-yll-I H-pyrszol-3-
ylj-V-cthvlfomnunidor-5-(p&pcndu&-I- l)pa&tsnsnudc
(SS)-V-cyclobno I-3-(I-[I-cyclnpcatyl-5-Itlunphcu-3-&11-1 H-pv&mol-3-yd-V-
cthylfomtxnidoj-5-(piper&d&n-I- Hpcntsnunidc
(35) V v I In&&l ! ((I *y lopmt)1 5 t2,6 I & tho pti vl) ill p) . oi 3

'vlf& » Kl } I &St hil & pp &Lb&' yltj &I »» Ie

(3!) (2.»spu (1 ) lb»pi'a-vij '9 .y kb ly(1 ([I * I p rt I & (26
d rnerlxxyphea)I) IH p, r&zol 'I vlffonnun do)pentsnsm de
(&Si 'I (fl c, lopentyl 5 (2 6 dms&box&phenyl) IH p mzol yljfo&m&rn doj
ip pendu& I yl) N I IH I '2.3,4 tetrszol I ybpentsnxn de
(&Si 'I (fl c, lopentyl 5 (2 6 dms&box&phenyl) IH p mzol yljfo&m&rn doj N
ateth)l- xlpipcr&dut-I-vl)-l -Il H-th&szol- -yl)pcatsasnudc
i3SI-3-(fl- vclopcntyl-t-(2,6-duncthoxypl&cayl I-IH-pviszol-3-yljformxnidoji-5-
(p&p»»ch&t I ) l)pc&&tutu&&& t»
i3S1-3-((5-[.6-b&si .2,&-tnfluomcthox lphcnyll-I- y Iopenul-IH-py&szol-3-

&lifo &uuk)bc&*l

I lvl (pp" I& I vl)p
(1S& V & I l&tyl .'(l y I p I I t,4G tati «mph 11(kl p

(1S& V & I l&tyl 3 (fl y I p I I ta th»y .6 4 i)urn pt& ml) ill p) . ol

& yl]fornuun do] I (po&e ndu& I vl)peartu&un de
i3bi V v lobutyl 'I ([I ('26 d merhoxyphea I) I I u&ethylcyclohexyl) IH
pymzol 3 yl]fonntun do] I (p pendu& I vl!per&tsnsrn de
i3bi V v lobutyl 'I ([I ('26 d merhoxyphea I) I ipentsn yl) IH pyrizol 3

yljfouns&n&doi-5-(p&pcndu&-I-yl)pcr&tsnxn&dc
I-cyclopcatvl-v-i2 6-duncthoxypltcn) 1&.V.HH&Sl-l-hydroxv-o-(p&pcudu&-1-

y llpcn tan-3-y l]-1 H-py i azoic-3-csrboxxni tc
(SS)-V-cyclobnol-3-i(l-cyclnpcatyl-5-[ -Itntluoiontctltoxvlphenyl]-IH-pyiszol-

(3(& V v I In&&l ! ((I *y lopmt)1 5 I- I Ihyl If.« llpti mlf IH p) . ol 3

(3(& V v I In&&l ! ((I *y lopmt)1 512 th pt rylj Hl py s
vl]f(rmsnudo) I (p per du& I yl)pent»num d»
(&6! V &xlobutyl 3 ([I cycloPear I 5 tth oPhen II IH PH&zol 3

vl]f(rmsnudo) I (p per du& I yl)pent»num d»
i3SI-N-c&clobutyl-&-([I-cvclopcaml- -(2-cthvlphcn)IPIH-pvtszol-3-

l]fern&un&dor- -(p&peudu&-I-11)penta&sm&de
I-c&clopcntyl-5-(2 6-duncthoxypl&enyll-N-[I Sl-4-tp&per&du&-l-vll-l-llH-I,:.4-
tetmzol-&-yl)bnt:u&-2-51]-IH-p& rsznlc-3- srbnxsnttde
(1S& V & I l&tyl .'(I 5 I peat&l ph ml t)i p . I l)llmnx I

(p&p d I ) lip ni';u ude
(1S! V & I l&tyl .'(I v I p I I [4 Il» o 2 (,2. m(l r Ih «&)pt nyif

i3bi V v lobutyl 'I ([I cyclopeat I ( (2 n&etixnesulfonylpheayl) IH pyrizol 3

yl]f'um do] I (p pend n I yl)pentsntunde
i3b)V v lobutyl'I ([I cyclopeat I ( (p &an dn yl) IH pyrszol 3

yl]f'um do] I (p pend n I yl)pentsntunde
(SS)-V-cyclobn tyl-3-([I-cv I penal- -Iduncthvl-l,e-oxszol-4-&ll-lH-pvrszol-3-
yljfouns&n&doi-5-(p&pcndu&-I-yl)pcr&tsnxn&dc
(SS)-3-([ -I -cltlo&o-6-&ncthoxyphcuyl)-I-cyclnpeutyl-IH-p)rszol-3-
yljfouns&n&doi-I - vclobutyl-5-Ip&pcndu&-I-yllpcntsnxn&dc
(35) V v I In&&l ! ((I *y lopmt)1 5 t26 I & th Iph mlj IH py &r

( 5! V cy I in&&l ! ((I *v lopmt 1512 Il oo 6 xt vpb & I) lhp; ol 3

(1S& QI I p lyl ( / I th yph vl&1)l p;nl &)if&;m t I
ipipcndut-I-yll-N-[ -I IH-I.& 3 4-tctrsz I-5-ylleth)1]pcntsnsnnde

HC o
(nh()
A e

47" t!
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31

997

-' &10(li&

I& 4

'&74

. ILa\» I&

& IDODL&

& IDODL&

I97

72»

-IDDLx&

-IDDLx&

-' &10(li&

506

. ILa\» I&
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IUPAC N.ime

2-13-(d2S!-I-Icyclobutvicarbanmyb-4-Ip per!du!-I-vl)butan-2-&l] arbunoyl]i-I-
I » ivl lll pvm I 5 vl)py 0 I r I

(35) V v I ixi!1 ! ((I *7 lopmt&i 5 Ip I - I) lhp r: . 13

( hi V imlobutyl ([I cvclopear I 5 I .6 dntethox phenvll IH pytizol 3

vl]firmenudo) 'I &cl propylpmpantunde
( hi V 7 d, lobutyl ([I &clopentvl ( CG danerhcxvpheayl) IH p rizol 3

vl]f'menudo)ptopanun de
i3S)-N-Lvclobutyl-3-([I-cvciopcaml- -HH-thiazoi-4&li-IH-p&izzol-3-
l]fern!un!do!- -(ptpeudut-I-&l)penta!am!de

i3S)-3-([l- vclopcntyl-»-(2,6-dancthoxypltcayl I-IH-pviazol-3-yljformunido]i-5-
(pipeudut-l.&l!.N.HH.I 20,4-tcttzzol- -ylnteth&i)pcntananude
(»S& 0 I I p lvl I / k th vph vli 1)l p: « I ! &I]k: m t ]

(»S& 0 I I p lvl I / k th vph vli 1)l p: « I ! &I]k: m t ]
phmit R (IH 1,2, .4! t.r I yllp rtmm I

i 36) ) ([I & lopentvl 5 (2.6 d merhoxvphenyi) IH pyrezcl 3 vl]fouturn do] 5

phmvl N (I 3 rh azol &Imerh&Spent manude
i 36) ) ([I & lopentvl 5 (2.6 d merhoxvphenyi) IH pyrezcl 3 vl]fouturn do] 5

phmvl N (IH 1. H!.4 tetmzol 5 ylmethybpentanmn de
(SS)-3-([I-c& clopcntvl-v-it,6-dtmcthoxvpltca& I!-IH-pmazol-&-&I]fora!ant!do]i-v-
i3,3-kfluoropipcnduvl-yli-N-IIGbtluazol- -yl)pcntananude
(SS)-2-([I-c& clopcntvl-v-it,6-dtmcthoxvpltca& I!-IH-pmazol-&-&I]fora!ant!do]i-&-
cv'clopropvlpt'opal!etc act!I
(2S) c .I b ivl ([I y lopmtvi 5 t26 lu eth ptienvi) IH p&r. ol 3

(2:!) — 01 ',ci p aivl C,6 dm th vph r I) Hi p r: . I 3 !i[kern doi 4

phenyl N (IH I.N3,4 tetrazol 5 ylntethyl)but.utannde
( Si ([I c, lopentvl 5 (2 6 d rnerhoxvphenyl) IH p tmzol yljfotmvrn do] 4
phen&1 N (I tluazol ylmeth&ljbutmurt de
( Si ([I c, lopentvl 5 (2 6 d rnerhoxvphenyl) IH p tmzol yljfotmvrn do] 4
phcnylbututotc amd
I-Lvclopcntyl-5-(2 6-duncthoxypltenyll-N-[I Sl-4-phcn&l-l-llH-I," H»-tctrazol-
-vl)bntan-2-vlj-I H-p& razolc-3-carboxanudc

V-[i2»!-I-cy:uto-4-phcnvlbutan- -yl]-I-cyclnpcut&l-&-( .I-dnncthoxyplten&H-IH-

(»S& 0 I I p lvl I / k th vph vli 1)l p: « I ! &I]k: m t ]

( 5! c cl p ivl ((I .vci peat I I,6 rbm ii itt !vlj IH p& a
yl]f'um do]ptoptutom rt d

bi 2 ([I & lopentvl 5 (2.6 d merhoxvphenyi) IH pyrezcl 3 vl]fouturn do] 4
phmvl N (IH 1. H!.4 tetmzol 5 yl)but tnannde

bi 2 ([I & lopentvl 5 (2.6 d merhoxvphenyi) IH pyrezcl 3 vl]fouturn do] 4
phcn I-N-H 3-thrazol- -vl)butan:utudc
(SS)-V-cyclobnbl-3-i(l-cyclnpcatyi-5-[ -Ipropau-2-yllphenvi]-IH-pyiazol-3-
yl]ifommnrdo!-5-Iptpcndut-I-yl)pcrttanuntdc
V-[( R!-I-tc&ulobutvluttutol-5-tpipcndtn-I- Hpcntan-3-yl]-I- v Iopcnul-o-12,6-

(3:it V v I Iu i!I ! ((I *7 lopmt&i 5 12 ih 14 li mph r vlj IH p& a

(35! V 7 I Ix i!1 ! ((I *7 lopmt&i 5 I il I 6 tl ou il I!pt r vl( HI py e
) &l]fornuun do) 5 (p pe t dut I &ljpentuuuu de
(ihi 'I ([I c, lopentvl 5 (2 6 d rnerhoxvphenyl) IH p tmzol yljfotmvrn do] 4
phenvlbutan c a d
i3S)-3-([l- vclopcntyl-»-(2,6-dancthoxypltcayl I-IH-pviazol-3-yljformunido]i-4-
phmtyl-I -H 3-tlumol- -, l)butanatntdc
i3S)-3-((I- vclopcntyl-5-(2-cthylphcr»H-IH pvrazol-3-vl]form!undo)-5-
(ptpettclttt I ) Hpctttutotc act!I I'I'Idrncltlot dc
(»S& QI I p lvl I tttvlphem I) IH pv r I I]lb rmu,' (3,3

(»S& QI I p lvl I tttvlphem I) IH pv r I I]lb rmu,' (44

i 36) ) ([I & lopentvl 5 (2 etl vlphen&lt IH pytazol 'I yl]fonnanudo]
(p pendut I yl) N Il 3 rh nzol &I!pent.tnannde
I3bi ) ([5 (2 chlorophenvl! I c, lopentvl IH pymzcl 3 vl]fomurn do] N

lol. utvl v (p peudut I vl!pentan.un de
(SSI-V-cyclobnbl-3-t(l-cyclnpcatyi-5-[ -Itrtduorontctlt&'l)phen&l]-IH-p&tazoldb
yljfounatntdo)-5-(ptpcrtdtn-I-ybpcntan:unidc
(SS)-3-([I-c& clopcntvl-v-i2-cthvlphcuyi)-IH-p&razol-3-vl]fommttrdo]-5-I 4 4-
dttlnoroptpcrtdin-l-&l)-V-I1,3-tltiaz !-2-yllpcatanmttdc
(3(i 01 ',cl p aivl H ihvlpb«&ii IH p . I l]limnmn lo] v (3!

(35! V v I Ix i!1 ! ((I *7 lopmt&i 512 th Iph i li It( p
'il(k tt Kl ] 5 (44 bli t pp trb!' ylij rl r' Ie

(»S! V .vcl liiyl! ((I .v I p I I I thvlph n I) lhp r: . 13
yljfounatntdoi-5-13 3-dtduomptpcndut-I-yl lpcutaamttdc

HC o
(nid)
A e

'- ILWD0

epi(iuti

100! \Lt

100! \Lt

1407

7441

177

'- ILWD0

617t I

li71G

799

100! \Lt

6344

upi!it!0

elODLtf!

r.lODLtf!

140

'- ILWD0

100! LLL

203

Gv

27

16

14 c
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IDe

413

414

415

41G

41

41t!

4I&

42i)

421

4&

423

424

47

426

4 7

429

430

4 I

4&2

433

4

4&G

43

4 i

44th

441

442

44!

447

446

449

45th

IUPAC N.ime

(SS)-V-cyclobn»l-3-([I-cyclnpcatyl-5-1 -cyclnpiopvlphenyll-IH-pyiazol-3-

I y I p atvl ( .6 dm tb yph &ll '4 l(251% ip p n&bn I I) I (4)I 124

(&RAP& .I cyclobutyl 3 ([I cvclopentyl ! (,G d methov)1&henvll IH pv&azol 'I

yl]f(rmanudo) ! I4 tluorophenyl)pent 4 entun de
(&6) V &xlobuty)3 ([I cyclopear I 5 I .6 dn&ethoa phenvfl IH py&izol 3

y I] f( rmanudo) ! I4 tluorophen) l)pent &nennde
i3SI-3-([l- &clopcnty)-5-(2,6-duncthovypl&cay)I-IH-pviazol-3-yl]formxnido]i-5-
(4-fluorophc&n l)-V-(1,3-tluazol-2-) l)pent u&a&nidc

i3R4E)-V-cvclobutyl-3-([I-cy I pen»l- -IR6-duncthovyphx»I)-IH-pyrazol»-
l]fo&'lt& hit&&do&..(pvr&dh&&.3. t'l)pcttt-4-cltafttldc

(&R4H V *&*i butyl! ()I y I penh&l I2,6 hbm ih 1&t rvl) IH pv a

(&S& V & I l&iyl .'Il y I p t I t,6 mm &I yph mlj IH py hr

i36) V v lobutyl 'I ([I cyclopeat I ( Q6 d merhmyphenyl) IH py&izol 3

yl]f'um do] I H methylpp rdu& 4 yl)pentenamde
I vclopeatyl! (2 6 dunerhozyphenyl) N [(26) I (IAIA cued ezol yl) 4
(p pendu& I yllbutan 51] IH p,&azoic 3 arbozxn de
(SS)-3-((I-cyclopcntvl-&-[2-(tuflu ro&net)&yl)phenyl]-IH-pyrazol-3-
yl]ifommn&do)-5-l3 3-Chfluomp&pcndu&-I-yllpcuteao&c ac&d

(SS)-3-((I-cyclopcntvl-&-[2-(tuflu ro&net)&yl)phenyl]-IH-pyrazol-3-
yl]ifommn&do)-5-l44-Chfluomp&pcndu&-I-yllpcuteao&c ac&d

(Sit V 7 I In)&l ! ((I *y lopmt,i 5 [2 D»fl o o i ttivl)ph I) Ikl py:

'&lifo&'&uk )5&RI

I&fl &pphrbh')i&jr&&'» Ie

yl)iorrntun dol ( 13 'I d th&omp0&er du& I yl) N rl,3 tlutzol yl)peat&&xrn de
(tfli ) ((I c, lopentyl 5 [2 (tntluorometh l)phenyl] IH py&azo)3
yl)ionntun dol ( 13 'I d th&omp0&er du& I yl) N !13 czazol „l)pentmanude
(tfli 'I ((I c, lopenty)5 [2 H I d tluomerhyl)pher&yl] IH p mzol 3

lifom&xn&do)- -(3 3-Chfluomp&pe& tu&-I-) l)-V-H,3-tluazo1-2-yllpeatman»dc
i3SI-3-([5-1 -cl&lorophcnvl)-I-eyclopcr&tyl-IH pviazol- -yl]fora»a&ido]i-G-I:,H
d&fluorop&per&din-l-vll-V-(1,3-tluazo)-2.) lhpcatenanude
i3SI-3-t(l- &clopcntyl-5-[2-(tnfluo&on&etl»l)phca) I]-IH-p) razol-3-
yljl)r: ulu) (44 lfl »I pe I I &I) 4 (l. )I:«I — l)p ut n:

(ts& ((I I p lyl
)

(ih 0 m m II I'tph ryl[ IH pv .r
yljl)r: ulu) (Rt I 0 »I pe I I &I) *4 m Ihvl R (I, tbmm) 2

('hfli 'I ((I c, lopenty)5 [2 H I d tluomerhyl)pher&yl] IH p mzol 3

(SSI-3-([ -r -Ll&lo&ophcnyll-I- clopcuty)-IH-p)iixolip)l]formxnido]i-&.(3ib
d&fluorop&per&din-I-vllpcntanoic acid
i36) V v lobutyl 'I ((I cyclopeat I ( [ (tntiuotomethypth ophen 'I yl] IH

(&R4H V *&*i butyl! ()I y I penh&l I2,6 hbm ih 1&t rvl) IH pv a
yl]founa&nhdoi-5-(pyudu&- -) llpcut-4-coun dc
(tfli ) ((I c, lopentyl 5 [2 (t tluorometh l)phenyl] IH py&azo)3
yl]f'um do) ! (4,4 d tluo&op pe&ul n I H V ( methyl 1.3 tluezol
vlhp nix&.umrl

I-cyclopcatvl-N-[i S)-4-(hy-diflunrnp&pcndu&-l-yl)-1-14H-I." 4-triazol-3-
Hbutan-2-)I]-5-[2-Itnfluo&ou&etl»llphcr»l]-IH-pyrazolc-3- arboven&hdc

i36) V v lobutyl
'I ([I cyclopeat I ( H ethyr&vlphen&ll IH pymzol

'I

(&S! V b ar&l! L(t y*lopmtyi 5 [ itnl)hm o & tti llph I) Ikl pv .

yl]ifommn&do)-5-l4 4-Chfluomp&pcndu&-I-yl lpcuteam»dc
(tfli V icycloheaylmethyl) 3 ((I cvclopeat I 5 [2 (tr tluotomethvl)phen I] IH
pymzol 3 yl]fonntun do) ( 144 d tluomp pe& d n I yllpentananude
(.".I) V b y).'(I &*I p iyl

I
(tnfh ru ih l)pt rvl) IH pvra

lifom&xn&do)- -n&etln:Ihevu&&nude

V-bcnzvl-3-((I-c) clopcatvl- -[ -Itufluoromcth) l)phenvl]-IH-py&azol-3-
yl) Ionntun dolp&open un de
(ts& QI I p lyl ( / I th yph &lit)lp:«It)ljm;m t I ~

I-L&clopcntyl-5-(2 6-duncthovypl&any)i-N-[I Sl-l-tl-met)&))-IH-1.22 mtetiazol-
I, li 4 ipq&endu& I yl)butan yl) IH p,r&zoic 3 xboaxn de
(tfli ) ([I ( chlorophenyll I 5 Iopentvl IH p tmzol yl]fontxrn do] (3 'I

dfluw pp rb I I) V & tt&yl:4 tl,! &h. I yl)p mx
I-cyclopcatvl-&-i2 6-duncthovypl&cn) )&.V.[I Sl-4-Iphpcndu&-I-vl)-I-(lfl-tluazol-
2-vl)bntan-2-7)I- I H-p) razolc-3-cerbovenudc
) ((I 5 lopentyl 5 [2 (tnfluo&o&nethyl)phenyl] IH pyu&zol 'I

„ I] founxn do) N

5 (2 ll npti yil I cycl ihmtyl V [ISS)% i.:,! dfl oopip rdi 1)I) I (4)I
I '.4-tn&zol-3-vl)butu&- -)I]-IH-p r&z le-3-Lube&xnidc

HC o
(ntd)
A e

OO

606

1il(ih&t I

14

I ID

I 0.9

)0.6

7!

17.

C

16

641

21

9L&

9 th

301

lthh&OO

lruOOD

1267L&
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4 I

45

457

4th

46r!

465

466

46

46t!

46!

47!i

471

475

4fi)

4f. I

482

48

484

48t

486

487

488

4)N

499

491

49

42

424

495

496

497

498

4W

IUPAG N.ime

(SS)-3-([I-cyclopcntvl-v-[2-(tudu rornctlryl)phenyl]-IH-pyrazol-3-
'il}for'ru))5 ihf irll rpprrbo I yl)V!I I Nil.
vlrp nixr.umrl
(rS! [(I (2 hl » pir vl) I ',01 )mt&i IH p&: I 1 vl]k; md } (3D
deum p per d n I &8 .(methyl N H 3 oxazol Hpentannm de
i38! ) [[( (3 chloropyr du! 4 yl) I cvclopxrt I IH pyrazol 'I 'l]formanudol} N

lol.utvl t (3D! i tluorop pend n I vl!perrtraorn de
chlomphenyl) I y lopentvl N [( 8! 4 (3AI d tluorop pe dur I yl) I ((

methyl-4H-1.2,4-tnezoi-3-yllbuten-2-yl}-l H-pyrazoic-3-cut oxanude
-12-chlorophcnvll-I-0&clopcntyl-V-[I Sl-4-I3D-ditluoroprpcndur-1-&I)-145-

tttrtluotonretl»l)-4H-I,2,4-tuazo!-t- l]butan-2-&lj-IH-p&razole-3-mrboxantrde
(SS) V-cyclobnbl-3-i f I-cvciopcanl- 44-(tnfluoromethyppvndur-3-yH-IH-
pv, ol.'l}i'».uurh) 5 (1, t i)un pnr drn I rl)pent;;m Ie
(3(r ( f I I p lvl

[
tirrtl m mei)vl)ph ml[ IH pr .r

I y I p atvl ~ [(2S) 4 (4 11 phenyl! I (Iryb;0: bui l)let.u 'l( 12

itntluoromethyl)phen&H IH pyrrnole I carboxanude
I (2 chlomphenyl) I y lopentvl N [I 8) 4 (3,t 6 tluorop per dur I yl) I

ih,dmzurecarbonyl)butrur 2 yl] IH pyrrzole 3 trboxrun de
(thi '! ([I (4 hloropynd n '! vl) I cvclopeatyl IH pvrazol t,l]formanudo} 8
cyclobntyl-&-i 3.3-defi!!Clop!pc!'rr)rrr I )'l)pcrrnrlralrlr Ic
i3Sl-3-[[5-14-cltloropvndur-3-yl)-I-cyclnpcaryl-IH-p&razol-Hvl]formuttrdoj--

drfirrol'oprpcrrclrlr I ) lrpcrttxto .'!ctrl

i3Sl-3-[[5-1 -cltloropvndur-3-yl)-I-cyclnpcaryl-IH p&razol-Hvl]format!!do)-5-

()S! 05 (2 hl » pv rbn! yl) I 1 lop rt I IH pr . r I l]fi mud }
N

I vclopent)l N [( 8) 4 (4 tluoropheayl) I (4H 1.24 n azol 'r yl)burur 2 yl] (

[ (rntluoromethyl)phenyl] IH pyrrzole 'I .uboxxn de
I vclopent)l N [( 8) 4 (4 tluoropheayl) I (5 utetb)14H 1.24 tnazol 3

yljl.utxr yl] 5 [2 (tr duoromethyl)phenyl] IH pyrazole carboxanude
I-cyclopcatvl-N-[i S)-4-I4-fluoroplrca&lb 1-[5-(trrflunromethvi)-I 3 4-oxadrazol-
2-vl]butxn-2-ylj-5-[ -itriduommcthyllphcnyl]-IH-pyraznlc-3-carbnxxtude
(SS)-V-cyclobnb!-3-i [I-cyclnpcaryi-5-[3-irntluoi on!et)!&llpy»dur-2-&I]-IH-

p razol-3-&lrfonnarnido)-5-IR3-drfluor pipcndm-I-&l)pcntxratnidc
(3:Ir V y I Ix i!1 ! ((I *1 lopmiyi 5 [2 Dnfl o o i ttirl)ph Ij Ikl pv:
il}fo r:0 I ) I I h& litl npv»i in I I)p rim m I

(hi) (3 r.u p ruhdm I yl) V 0 01 bui I. ([I 0 01 p
(irrtl meri rl)pt a I( HI pv: I 1 vl 1k»m m I )p r I m. m I

(thi 1 ([I c, lopent)15 [2 (t tluorometh l)phenyl] IH p)razol 3

yl}iorrnrun dol ( 14 tluorophen&I) V (I rnerhylazet d n 'I yl)pentananude
(thi N ixlobutyl I [ 1 lohexvhrneth I!enure] I ([I cvclopeatvl ( [2
itntluoromethyl)phen&H IH pyrazol 3 l}lormam dolpenttntrn de
i3Sl-5- vclohcx&I-3-1[1- tclopcntyl- -[2-(tnfluoromcthvl)phenyl]-IH-p&razol-3-

I rforrrrtrtlrdo!pc!tie!rotc t 'rrl
i3Sl-3-I [I- tclopcntyl-5-[2-(tnduorontetl»l)phca& lj-IH-p&razol-3-
lifomtxnrdo)- -(3 3-drduomprrmlrdur-I- l)pcntenorc tmd

()S& ((I I p lvl
[

tir tl m m II I'tph ryl[ IH pr .r

()S& ((I I p lvl
[

(ir tl m m II I'tph ryl[ IH pr .r
vl}f r: ulu) I(PS) 'irrtl m»eiltl&pp rdr I l]p riun*:
i38!) ([I 1 lopentyl 5 [2 (tr tluorornethyl)phenyl] IH pyrazol 3

yl }form!un do) ( [( R) irntluorornethvl!p pendm I yljpenrtao tmd
i38!) ([I 1 lopentyl 5 [2 (tr tluorornethyl)phenyl] IH pyrazol 3

yl}ifommnrdo)-I -rnctlryl-V-il,3-tluaz I-2-yl)-5-[I2Rl-2-
(tutlnorornctlryl)pipe»dual-&l]peat»rem!de
i3Sl-N-crclobutyl-5-[cyclopcntyluncthylnunuro]-3-t[1- vclopent&l-5-[
(tutlnorornctlryl)phcn, I]-IH-p) rezol-3-&!}formxnidn)pcntanennde
()S& V r I I riyl .'(I 1 I p I I j (I il rm ihvi)pi rvl( Hl pvr'« I 3

()S& V r I I riyl .'(I 1 I p I I j (I il rm ihvi)pi rvl( Hl pvr'« I 3

i3bi V v lobutyl
'I ((I cyclopeat,l ( [ (tnlluoromethvl)phen)l] IH pymzol )

yl}fnnnxndo) I [methyl( metlrvlprop I!enure]pentmamde
i38!) ([I 1 lopentyl 5 [2 (tr tluorornethyl)phenyl] IH pyrazol 3

yl} fnnnxn do) I (p pend n I yl)pentano c ac d
(SS)-3-([I-cyclopcntvl-v-[2-(tudu rornctlryl)phenyl]-IH-pyrazol-3-
yl}ifommnrdo)-I -rnctlryl-o-(morpltolut-4-71)-N-(1.3-tluazol-e-yllpcntxtxrudc
(SSI-V-cyclobnbl-3-([I-cyclnpcaryi-5-[ -irntluoionrctlr&l)phenyl]-IH-pymzol-3-
yl}ifommnrdo)-5-[i S)-2-it»duommctlryllprpcndur-I-tl]pcntantnude
(3:Ir V y I Ix i!1 ! ((I *1 lopmiyi 5 [2 Dnfl o o i ttirl)ph Ij Ikl pv:

(hi) [S.rai r*l [121] tm 8 yi} 8 eccl lat I '(I lop rtvl
(irrtl merit))pt a I( Hl pv: 11 yl}k»m m I )p rim m I

()S& ((I I p lvl
[

(ir tl m m II I'tph ryl[ IH pr .r
yl}ifommnrdo)-5-(pyrrolrdrir-I-yl)pcrrt:umic acid

HC o
(ntd)
A e

7(l

1036

191

1217

I( r.i) Dil

1674

4')5

H44

146

r) 86

474

14

277

I 't42

161

15

165

3(i

IIIS
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5()1

&L
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: 04

I (i

5()6

&L7

&L 3

DV

: Ii.i

51)

514

&15

&IG

I

I t)

Iii

52(i

121

ii

523

57

526

7
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5 &7

i)9
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(SS)-3-((I-cyclopc&&tv)-5-[2-(tutu ro&nctltyl)phenyl]-IH-pyrazol-3-
'&l}for'&u I )b llvl &(4&'i&l lupi z I I

lib (131)i

vl&p nixi.urn&1

()S& b & I liiyl .'(I v I p I I
] (I Il rm ih&I)pt rvl( Hl pvr' 3

yl} fonnxn do) I (4 methyl I H p razol I vl)pentanxn de
i36) ) (il 5 lopentvl & [2 (tr tluo&o&nethyl)phenyl] IH py&azol 3

yl}fonnxndo) I ('I i d methyl IH p &azol I I) .I u&erhvlh (I 3 tluazol
& lipentm im de
i3SI-h-Liclobutyl-1-([I-cvc)open»l- -[2-Itnfluoioaicthyllphenyl]-IH-pyiazol-3-

lifom&xnido)- -(3 &-dunetl»l-IH-pyrazol-I-)l)pcntananude
i3SI-h-Liclobutyl-1-([I-cvc)open»l- -[2-Itnfluoioaicthyllphenyl]-IH-pyiazol-3-

lifom&xnido)- -(pvr&olidu&-I- l)pcntanenudc
()S& I (rx p, r I y)) ~ I I»tyi t[l I p
(tnllu» ihyl)pl 1)[ )H pv: I &I,'Ru w ui !p i. & d

(tnllu» ihyl)pb yi[ )H pv: I &I,'Ru w ui !p i. & d
i3bi b v lobutyl

'I ((I cvclopeat,l ( [ (tniluo&omethvl)phen&l] IH pvmzol 1

yl}fonnxn do) I [2 oxa 6 az&sp re[1 'tjheptui 6 vl}pentananude
i36) ) (il 5 lopentvl & [2 (tr tluo&o&nethyl)phenyl] IH py&azol 3

yl}fonnxn do) I oxo 5 (p pei d n I yl)pentane c 4 d

(SS)-3-((I-cyclopc&&tv)-5-[2-(tutu ro&nctltyl)phenyl]-IH-pyrazol-3-
yl}ifommnido)-5-(3 3-diduompipcndu&-I-y»-v-ovopcntenoic acid
(SS)-3-((I-cyclopc&&tv)-5-[2-(tutu ro&nctltyl)phenyl]-IH-pyrazol-3-
yl}ifommnido)-5-Imfluo» phenyl)-H-Ipyrrolidui-I-yllpentanxnide
(3:I& «7 I In I& I ! ((I *v lop&mr)) 5 [2 0»fl o o i tti& l)ph I] Ikl pv:
vl}fo r:u I ) I [ nil&HI ihvl & I p Iyh, » x ]p rim&a I

(SR! b &*) luiyl 1([l v I p I I [ !t Il rx Ihvl)pb r I( Hip r: o)3
vl}forrnxn dol I xo 5 (p pei du& I yl)pentxuutude
(&Ri b vclobuty)3 ([I cvclopeat, I ( [ Ltntluo&omethvl)phenyl] IH p,r&zol 1

vl}fonnxn dol ( (3 'I d th&omp»&er du& I yl) 5 ox pentenmude
(ihi h &xlobuty)3 ((I cvclopear,l 5 [ (rr tiuoron&ethyl)phx&vl] IH pvmzo)3

lifo&it&a&it&do)- -(dirt&oil& 'I.'&i&&i&&i')pc&it&it&&&&&dc

i3SI-h-Liclobutyl-1-([I-cvc)open»l- -[2-Itnfluoioaicthyllphenyl]-IH-pyiazol-3-
lifom&xnido)- -( -dunetl»lpipcndu&-I- l)pcntenenudc

i 3R)-3-I(l-cyclopcntvl-v-[2-(tuduoro&nctltyl)phenyl]-I H-pyrezoli H

(lit) Iil ycl p atvl 12 (b li » Ihvi)ph vl] IH pv . o)'i(f1um I ) 4 (1, d Il pi x I a I ))it»i& o*: id
()S& ((I I p Ivl

[
(ii Il m m 11 I'tph ryl[ IH p& .r

yl}fonnxn do) Iv ('&.3 d fluoro yclobutvl) 5 tp peud n I „»pent mutude
i3bi ( [ azib yclo[2 22loctm 2 51} H Vclobut I ([I c& IoPenrfl [2
(tntluoromethyl)phenyl+ IH p, razol I yl& fo&nuun dolpentananude
i3bi b v lobutyl

'I ((I cvclopeat,l ( [ (tniluo&omethvl)phen&l] IH pvmzol 1

yl}fern&un&do)-5-[2-ox»5-az:&sp&re[3 )nonce-5-vlipentu&xnide
(SRI-h-Lvc)obutyl-3-([I-cvc)open»l- -[2-itnfluoiomcthyllphenvl]-IH-pviazol-3-
yl}ifommnido)-4-(3 3-diduompy&xi&du&-I-yl)but utatnide
(SRI-h-Lvc)obutyl-3-([I-cvc)open»l- -[2-itnfluoiomcthyllphenvl]-IH-pviazol-3-
vl)& iumh) 4 (1. d ))urn pa& li I l)bute: m I

vl)& iumh) & (1. d ))urn pa& li I ppeatmo . &d

(2:I! 1 I I atvl 2 ([1*vol P tyi & [
(&nfl o on tti&l)Ph I] I)I p

vl} forrntun dolpiopanmc .&c d

( Si ([I c, lopentv)5 [2 (t tluorometh l)phenyl] IH p»azo)3
& I} fonntun do 1 4-meth) lpent mo a d
iSSI-2-t(l- vclopcntyl-5-[2-It&ah&o&on&et)»l)Rhea) I]-IH-p) razol-3-

lifom&xnido)-3-n&etln:Ibut&note:««I
i3SI-3-t(l- &clopcntyl-5-[2-It&ah&o&on&et)»l)phca) I]-IH-p) razol-3-
yl}fonnxndol I ('I 3 dth&omp»&e& dn I yl) .I
(tntluorometh.u e)sulfoaylpent.&nennde
(311!% ( y*lut I( nil &) m i I

[
1 ([I c& .I p

(tutluoro&nctltyl)phcny)]-IH-p&rezol-3-)l}formxnido)butanoi aud
(SS)-3-((I-cyclopc&&tv)-5-[2-(tutu ro&nctltyl)phenyl]-IH-pyrazol-3-
vl}fonnxn dol ( (3 'I d th&omazeud n I l)pent uio c i d

()S& b & I liiyl .'(I v I p I I
] (I Il rm ih&I)pt rvl( Hl pvr' 3

i3SI-h-Liclobutyl-1-([I-cvc)open»l- -[2-Itnfluoioaicthyllphenyl]-IH-pyiazol-3-
yl} fonnxn do) I ( y lopentvlfoimam do!perit uiern de
(ihi 'I ([I c, lopentv)5 [2 (I I d tluomerhyl)pheriyl] IH p mzol 3

(SS)-3-((I-cyclopc&&tv)-5-[2-(tutu ro&nctltyl)phenyl]-IH-pyrazol-3-
lifom&xnido)- -(c)clopcntylfomtxn Io)pent:utoi 4'id

i3bi b v lobutyl
'I ((I cvclopeat,l ( [ (tniluo&omethvl)phen&l] IH pvmzol 1

I p ivl ~ I(SS)% (i) I dump p ndr I y)14 o I ~ II'xn &)In tu
yl[-5-[2-ttrifluomrncthy»pl&cay)]- IH-pyrazolc-3-carboxxnide

RC o
(n)d)
A e

79

77

I 7

162

475

ID65

2193

47

1(i.i!DL)

I(i i&oil

64

I 07

91&)

1(l.ut i(i

17 I I

If I I \ Lit i

1(&.DDL)

16

17G
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IDe

41

54

545

46

4

54)

551

553

55G

557

9

5 6(i

5 6 1

64

Gj

567

568

70

71

57

5 7.

574

575

578

579

IUPAC N.ime

N-[(2SI-I-( yclobut,laulfunoy»-4-13»-difluoropipcndu&-l-vll-d-oxobutan- -yl]-
I p i&l 12 (&&id m mail&l)phem I( IHpy&L I 3*ah a I

(2S! '!I ycl 9 aivl 12 (b li » Ih I)pb &I] IH p&, o( 7

(&Ri ) I ye(chez I nbimo I) 3 ((I iclopent I [2 (u tluoroineth l)phenyl]
IH pvmzol 3 yl]fonntun dolp&opu&o .&c d
(&Ri ) i}i &"lopentvl 5 [2 (tr tluo&o&nethyl)phenvlj IH py&azol 'I

vl}lonntun dol 4-14 tluorophenoxv)bur u&o .& d

&)R)-N-cyclobu»lib([I-cyclopcu&y)-5-[ -IrnAuoiomctl&)l)phenvl]-IH-pviazol-3-
lifom&un&do)-4-(4-fluorophcr&oxyh ut:u&a&nidc

i)R)-N-cyclobu»l-44cyclohcx Iln&etl»l)amu&o]i»([1- v lopcntvl-5-[2-
(tutluoro&net)&yl)phcn, I]-IH-p& razol-3-) I}formnnido)butanunide
()S& ((I I p lvl

(
(ii 0 m m 0 I'tph ryl( IH pi .r

(28) 8 y*lui iil ~ *1 loh «&I - i&it 7 lop ri&l [ (irli » & tb I)ph yl[

&3Ri ) ![I cyclopentvl 5 [2 (t& tluoromethyl)phenyl] IH py&azol 'I

yl}fonnnn do) N ('I methvloxetim 'I yl) & oxo ( ip per dm I yl)peat&turn de
I vclopentvl N [( 8 I 4 (3.3 d tluorop perdu& I vlj I (IH 1. '&.4 tei& izol (
yljl.uim& ylj 5( (rntluoromethyl)phenyl] IH pv&azoic &iboxun de
(SS)-3-((I-cyclobnt)l-5-[2-(tnfluor me&by»pl&ca)l]-IH-p&mzol-7-yl]fonnun&dol-
S-i3.3-d&fluoropipcridu&-l-yllpc&nano& a 6
(SSI- -(.".3-d&fluompipcuduvl-)I»3-&[I-iomn-4-vl)- -[2-
itnAuotoa&etl»l)phcnvl]-IH-py&az I-3-yljt'nrntanttdo]pentanmc &ud
(.".() (!I 1 I p aivl 44ll on 2 tint) m Ihvl!ph m(] It( p) &r I

'il}for'u I ) 5 &bf I&A i pp iibi' ylij il i '. '

(.".(! (! (4 hl» 2 (t thn»m ih&liph m)( I &*I p a&vl IH p) . o('l}lorrntun dol ( 13 'I d th&omp»&er du& I yl)pentane c ac 6
(&Si 'I ([ [2 chloro 6 (I& tluo&omerhvl)pher&yl] I cvclopent„ I IH pv&azol 'I

vl} lonntun dol ( 13 'I d th&omp»&er du& I yl)pentane c ac 6
(&Si 1 ([I ( &clopmpvlmerhvll 5 [2 (rnduoromethvljphenyl] IH pvmzol 3

l]f0 i'i&i i&&i&do&..(3 3.d&Ann&op&pet tie&.l. t I &pc&i&a&to&a acid
i3RI-3-[cyclohcxyl(met)&ylimubanwyl]-3-1&l- y Iopcntvl-5-[2-
(tutluoro&net)&yl)phcn)I]-IH-p& razol-3-) l}formnnido)propano&c ac&d

i 3R)-3-l(l-cyclopcntvl-&-[2-(tuduoro&net)&yl)phenyl]-I H-pyrazoli b

(111) I!I ycl p atvl I'b li » Ih&I)pb &I] IH p& . o('28)
8 y*lui iil ~ *1 loh «&I - i&it 7 lop ri&l [ (irli » & tb I)ph yl[

IH pvrazol yljformam do) 1, inerh, Ibutaned»un de
Ri N &clobutyl 2 ([I cvclopear, I 5 [2 (tr tiuoromethyl)phm&yl] IH p, rrzol 3

yl}fonnnn do) N I xu 4,()burtu&ed am de
I vclopentv(N [(3R) I (4 tluo&opheayl) . d ox pc»el dm vl] ( [

itnAuotoa&etl»l)phcnvl]-IH-py&az lc-3- arboxantidc
(SSI-2-((I-cyclopcntvl-&-[3-(tudu ro&net)&ypp) r&du&- -vl]-IH-I 2 4-tr&azol-3-
yl}ifommn&do)-I -I -u&cthox) ethyl)-N-methyl-I-phen&lbutmunide
(SSI- -(.".3-d&fluompipcuduvl-)I»3-&[I-(2-mcthvlpropyl)-5-[-
(trill mail&l)pt a I( IH pv: 11 yljlom,uud,'p ii. i . d

vl}lorrntun dol ( 13 'I d th&ompv&ml du& I l)hexane c ac d
(&Si 5 (&.3 d tluorop4&e nd n I vh ') [[I ( . d n&ethylp&opvl) 5

[ (rntluoromethv»phenyl] IH p,rizol 3 vl]lonnnn do}pentane c a d
iSSI-2-t(l- &clopcntyl-5-[2-(tnAuo&on&etl»l)phca) I]-IH-p) razol-3-

lifom&un&do)-I -( -mcthoxycih H-N-methyl-3-phcnoxypropanannde
i3SI-3-[[I-(cyclobu»lmcthyll-&-[2-(t& Auoro&ncthvllpl&cay(]-IH-pyrazoli b

lifom&un&do'I-5-IR3-d&fit&or pipe&'&dirt I-y»pcatauoi amd
()S GS) 1 ii) *v I p util & [2 0 Sun » tbvliphen I] IHp r: . 13

()S& N i I liiyl .'(I 1 I p I I j (I 0 rm ih&I)pt rvl( Hl pvr'« I 3

i38) ) (il 1 lopentvl 5 [2 ttr tluo&o&nethyl)phenvlj IH py&azol 3

yl}fonnnn do) 5 ('I 3 44 tet&aduoropyrrol d n I l)pentane c a 6
&38,(Rl ([I 'ycl panty) 5 [2 (t& tluoromethyl)pher&yl] IH pyrazol 3

yl} fonnnn do) 5 ('I 3 d th&omp»&e& d n I yl)hexano c amd
(SS,'S)-3-t[l-cyclopcntyl-5-[2-Itriflunr me&by»phenvl]-IH-pvrazol-3-
yl}ifommn&do)-5-13 3-d&Auomp&pcndu&-I-yllhcxauoi amd
(SS)-3-cyclohcxvl-2-((I-cia)open»l- -[2-(tufluoromethylipl&cay(]-IH-pyrazol-3-
yl}ifommn&do)propanoic:&c&d
(38! (!I ycl 9 aivl 12 (b li » Ih I)pb &I] IH p&, o( 7

&l}for:u I ) 5 [! Itnli » i ttiyllp ml I I l]p i. me aud
(38! i(I i I p ivl

I
(ii&A m me&i»l'tph ryl(1»pi a

'il}for'u I ) 5 &bf I&A i pp iibi' ylij il i '. '

()S& 5 () 1 I (1»p p idm I yl) 1 ti&l p py(5 (2!&»tin mm Ihvl)pb n)lj l)I
p tazol-3-)(&fonna&nido)pcutan ic acid

HC o
(n)d)
h e

ID ti

L&5

114

2 'i

8679

167

148"

126

4L&l

H72

879

169

I&i Lif)f I

3051

If I i \Lit i

42 Li

13L&

124

2')9

981

91

1374
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8
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IDa

81

5 8.

&8

&84

5 8. 7

&3&i

i 31

9&

:93

&96

&97

598

:99

6(if&

6(il

6L

6L»

6D4

6D&

6()6

6()7

6(&8

6()9

619

611

612

61

GI4

615

618

621

62

IUPAC H.ime

(SS)-3-((I-cyclopcutyl-&-[2-ft»Au ro&ncthyl)phenyl]-IH-pyrazol-3-
vl}fo r:u I ) 5 [13114S),4 If) » Pv mi 6 a I vl[P mmo: «I

vl}fo r:u I ) 5 [L3!14S) 14 I I)u mp&n I I n I &i[pent»:* I

(&Si I ((I c, lopentvl 5 [2 (tntluorometh l)phenyl] IH pi&azo)3
yl} forrntun dol ( [H«) 3 Iluoropq&e& du& I yl]pentane c ac d
(&Si I ((I c, lopentvl 5 [2 (tntluorometh l)phenyl] IH p» izo)3
yl} fonntun dol ( [HRI 'I tluorop per du& I yl]pentane c amd
i3SI-3-t(l- vclopcntyl-5-[2-Itr&Auo&on&etl»l)phca) I]-IH-p) razol-3-

lifom&un&do)- -[(3SI-3-ftuoropmrnhdu&-I-yl]pcatano&c ac&d

i3SI-3-t(l- vclopcntyl-5-[2-Itr&Auo&on&etl»l)phca) I]-IH-p) razol-3-
lifom&un&do)- -( -oxop&pcridm-I-yl)pent:u&oic &md

()S& ((I I p Iyl
[

ti& Il m m II I'tph ryl[ IH p& .r
vl]fi um I ) & (1, dr tb I r ttir I yllperiu»*;* I

()S& ((I I p Iyl
[

Il.l lttl m tb i)pb Il IH pvra I 3

i 38) 3 ((I 5 lopentyl 5 [2 ttr tluo&o&nethyl)phenyl] IH py&azol 3

yl]f'um do) i [(')R) 3 Suoropvrrol d n I l]per&t&nm & d

i 38) 3 ((I 5 lopentyl 5 [2 ttr tluo&o&nethyl)phenyl] IH py&azol 3

yl]f'um do) i (i i d th&om 2 .&zaspuo[3 3]heptan yl}pent&no m d
(SS)-3-(tert-butox))-2-I(l- vclopcntyl- -[2-Itufluoromcthvi)pl&ea)l]-IH-p)razol-
3-vl]&fern&un&dol-I -I -mcthox)ethyl)-H-mcthylpiopsnsnude
(SS)-3-((I-cyclopcntyl-&-[2-(l I-d t)uomcrh Hph nvl]-IH-pvrazoi-3-
yl]ifommn&do)-5-[ISRI-3-ftuorop pcr«tu&-I-yl]pcutsno«amd
(Hi) 3 ((I 1 I p aiyl 12 (I.l I li » tbyl)ph» I] It( p
vl}fo r:u I ) 5 [I&, rui 4 I fb r p oi i n I yl[p r I r

(.".Ii ((I 1 I p aiyl 12 It.l I li » tbyl)ph» I] It( p
yl}forrntun dol ( [trans 3 4 d n&ethylpynol d r& I l]hexmc c a 6
( 8.&SI ((I cvclopenryl i [2 (t& tluoromethyl)pher&yl] IH pymzol 3

yl}fonntun dol ( (3 'I d th&ompq&er du& I yl) methvlpentano c &md

( R,)81 ((I cyulopentyl i [ itntluo&orneth Hphenyi] IH p,ruol 3

lifom&un&do)- -(3 3-Cft)uomp&pe& tu&-I-11)-2-meth) lpentsnofc ac&d

i3SI-3-t(l- vclopcnty)-5-[2-(l,l-duh&omcthyhphcn)l]-IH-pvmzol-3-
lifom&un&do)- -[c&s-3 4-d&t)uomp) rmhdu&-I-vl]pent&no&c f&c&d

i3S,iR)-3-((1- vclopcntyl-o-[2-(l,l-d&Au &octhyliphenvi]-IH-pytazol-3-

()S,&S) 1 i(l *vol pea&&l &
[

& I I I I)» thyllph I[ I kl p

()S& ((I I p Iyl
[

(I& Il m m II I'tph ryl[ IH p& .r
yl]f'um do) i43 (tnth&omn ethypazeudu& I l]pentano c & d

i 38) 3 ((I 5 lopentyl 5 [2 ttr tluo&o&nethyl)phenyl] IH py&azol 3

yl}fonnun dol I (3 3 d tluo&o 8 azib cyclo['I 1]o tan 8,)}pear»&o m d
i 38) 3 ((I 5 lopentyl 5 [2 ttr tluo&o&nethyl)phenyl] IH py&azol 3

yl}fern&un&do)-5-(6.6-6&SL&om-3-&z&bfc)cio[3 I u]bc»an-3-)lipentmoi &md

(SS)-3-((I-cyclopcutyl-&-[2-ft»Au ro&ncthyl)phenyl]-IH-pyrazol-3-
yl]ifommn&do)-5-I 6-C&oxnpipcndu&-I-yl)pentsnoi amd
(SS)-3-((I-cyclopcntyl-&-[2-(l I-d t)uomcrh Hphenvl]-IH-pvrazoi-3-

&umb) & (( R) 44&bii & Ibvipy I ha I l[p rt&m c.cd

vl}fo r:u I ) 5 (8,8 6 Ii o r&I» y I H I( Iu l}p atmo eud
(31)3 ((I 1 I p aiyl 12 (I.l Ili » tbyl)ph» I] It( p
yl}forrntun dol ( (i i d th&om methylp per d n I vljpentano c &md

(&Si I ((I c, lopentvl 5 [2 (tntluorometh l)phenyl] IH p» izo)3
yl}fonntun dol ( ( dunethyl 4 oxopynol d r& I vhper&t&nm &cd
i3SI-3-t(l- vclopcntyl-5-[2-Itr&Auo&on&etl»l)phca) I]-IH-p) razol-3-

lifom&un&do)- -(3-fluoro-3-meth Ip)rr hdu&-I-)Ilpentsno«amd
i3SI-3-t(l- vclopcntyl-5-[2-Itr&Auo&on&etl»l)phca) I]-IH-p) razol-3-
yl]f'um do) i4H«.4R) 3,4 d tluo&op pe& d r& I l]pent&nm .i d

(ihi 'I ((I c, lopenty)5 [2 (I I d tluomerhyl)pher&yl] IH p mzol 3

(SS)-3-((I-cyclopcutyl-&-[2-ft»Au ro&ncthyl)phenyl]-IH-pyrazol-3-
lifom&un&do)- -(44-C&Cuom-2.2-d&tt&c'thy'Ipvt'Inl&du&-I-yliptttfatto&c .'&c&LI

i 38) 3 ((I 5 lopentyl 5 [2 ttr tluo&o&nethyl)phenyl] IH py&azol 3

vl}fo r:u I ) 5 () I) u o 1 m tb ip i & d a I vl)p atmo: fd I tl ««re t t
()S& ((I I p Iyl

[
(I& Il m m II I'tph ryl[ IH p& .r

yl]ifommn&do)-5-[iSS)-3-fluorn-3-mcd&vlpipcnd&n-I-yljpentsnoi amd
(&Si I ((I c, lopentvl 5 [2 (tntluorometh l)phenyl] IH p» izo)3
yl}fonnun do) I ([I (tntluoromethyl) 5 Iopentvl]nn no}pentane c a d

ISS)-h-cyclobnt)l-&-cyclohcx)l-3-([ -I2.6-d&mcthovvphenvi)-l-i4-fluorophcavli-
I H-ps razol-3-) l]for&nun&dn ]pentane&n«tc
i3bi ( ', lohexyl 'I ([I yclopentyl & i2.6 d metboxyphen„ II IH pvnzol 3

()S& 5 I t& yi ((I I h»yi I .6 du etb vpben I) IH p r. 13
yljfouna&n&doiptntmoi a rd

HC o
(nid)
A e

1(19

3&i

184

35

1159
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623 (SS)- -cyclohcxvl-3-([ -( 6-dunetltox phenyu-I-propvl-IH-p tazol-3-

624 (x() x y I ix i&1 v *&*lob vl I ([I y lop rt I ix6 m ietto vpbe vl) lu

6 3 (&six ielobutyl 3 cyclohexyl 3 (ill lohexyl s (2.6 d me&boy yphenvl) IH
pymzol I yl]format do]penttnanude

6 6 (isi x ielobutyl 3 cyclohexyl 3 ([3 ( .6 d rnethox phenvh I propyl IH
pymzol I yl]format do]penttnanude

62tl I-cvclopcntyl-N-[I Sl-4-(6,6-d&fluoto-3-vzab&cy In[ I o]hevan-3-)I)-I-ilH-
(2.,4 tctrezol-iul)b it &n-2-ylf- -[ -Itnfluorontcthyuphenvl]-IH-pyiazolc-3-
arbox:unidc

629 (SS)-3-((I-cyclopcntyl-v-[2-(tuuu ro&nctltyl)phenyl]-IH-pyrazol-3-
vl}io r:u I ) 6 [&364S) 34 ml)u mpvn I I n I vl[pentu:* I

6&) I yl patvl ~ [&26)mlss4sl)4ml)umpmt lr 1&i[1(u(1234-
ol 6 vl)bui.u I) 6 f2 (in)i o o tt&yl)ph I] It( p

cubo .uud
631 &36) I ((I 3 lopentyl S [2 ttr tluo&ornethyl)phenyl] IH py&azol 3

yl}fonnnn do) 3 [(3R4R) 34 d tluo&opynol d r& I l]pentvnm .i d
634 i b,isl ((I cy lopentyl 3 [ (I& tluo&ornethvupheny)I IH p,mzol 3

yl}fonnnn do) 3 (6 6 d tluo&o 3 azib cyclo[it 10]hexan 'I yl) meth Ipentmm
.'&c& 6

63& iSR3S)-3-1(l- vclopcntyl-6-[2-Itnflu r mcthvuphenvl]-IH-pvrazol-3-
i&fern&un&do)- -(6.6-d&fluor -3-azat icycln[l" I 0]hcxancuvlr-2-methvlpentano&c

ac&a

6 6 (3(& X y I Ix iv) 1 ((I *y lop»i)i 6 [2 Defi o o i &tivuph I) Ikl py:
vl}ior u l)S(66dl)o rl v I 010th .u vl}
m il)lp a&urn & d

637 I vclopenty)N [(3SI I (6 6 d tluo&o 3 azab cv le[3 I &i]hex&a 3 yl] 4 (IH
I . 4 tet&azol S,l)pentan 3,1] 3 [ (tntluorometh Hphenyl] IH p,rizole I

nl. ox.im de
6)S I cv lopenty)N [BS.4R) I (6.6 d tluo&o 3 azab yclo['I I o]he&an 'I I) 4 IIH

(2.,4-tctrezol-i-,l)pcntan-3-yl]- -[2-itnfluorontethyupltcnyl]-IH-pvrtzole-u
arbox:unidc

639 (SS)-3-((I-cyclopcntyl-v-[2-(tuuu ro&nctltyl)phenyl]-IH-pyrazol-3-
yl}&fommn&do)-6-13 . -4&uuomp&pcndut-I-yhpcntano&c ac&d

641 I y I p atvl ~ [PS) 4(i.s ltti mpp t&bn I yli I (ln inn,4t tr.
vl)b tu 2 yl[ [ It tl » & Ihyt)p tdr 2 yl] It( p '« I . b mul

643 (X() ((I ycl p aiyl 12 (b li » Ih I)ph vl[ lit pv, oi.

646 ('&Si 3 3 lohev 13 ([I ( 6 drnethox pher&yl) I methyl IH py&rzol 'I

yl]f1rmanudo)penrtutom &t d
647 (ici 3 3 lohev)13 ([I c, looctyl S (2.6 dunethoxiphenyl) IH p,mzol 3

yl]f1rmanudo)penrtutom &t d

64tl i3SI-6- vclohcxyl-3-([I-Icyclohcx Imcthyu- -(2 6-duttethov&Phetul)-IH-
pymzol-3-yl]t'orrnutudolpcnt:uto&c acid

649 i3SI-6- vclohcx)1-3-([6-1,6-dunctltnxyphcnyn-l-lpcntan-3-yli-lH-py&czol-s-
l]fomnun&dorpentanoic:&c&d

63 I ) I p tvl ~ I(zx)A(R6 I ptm la I I) I (HI), .4& tre
yl)b t: vl[ I

(&&it) m»eilvl)pbem lf tu py r I 3 *4 b 4 Ie

HC o
(ntd)
A e

416

77

21

4L&

1476

. I«L&t x)

-IDDLxi

-IDDLxi

5 3. ('ei[uiar I.]ptake Assay
Caco-2 ce]is (c[one C2BBCI ) were obtained from Ameri-

cmi Type Cu[turc Co[[ccuou (Mmiassab, Va,). Cc[[ mono-
layers vvere grov n to confluence on co]iagen-coated,
microporous, po[ycdrbonatc mcmbrancs in 12-we][ Costar
Transvve[] plates. Details of the plates and their certiTication
arc shown be[ow Thc permeability asmdy bufli:r was Hanks'aianced

salt solution (I [13SS) containing ]0 mM I II:PI')S 6

dnd ]5 mM g[ucosc at a pH of 7ek The buflcr m die receiver
clrdmber also coutanux[ 1% bovuie serum albumin. Thc
dosing so[uiion concenlrauon was S I&M for each leal arlic[c
in the assay bufl'er ('e[[ mono[ayers were dosed on the apical
side (A-to-13) or baso[aterai side (]3-to-A) and incubated at (ri

37 (7 with 5% COz ut a humidified incubator. Samples
were taken from the donor and receiver chambers at 120
nnnutcs. Each deicnnutauon was performed in dup[mate.
Afier thc experimenir a[[ assay bufli:rs were rcmove(1 from
thc uiscrts. Cc[[ mono[ayers werc dosix! with blank 500 HM 6&

lucifer ye[iow on the A-to-[3 side and b[ank II]3SS on the
]3-to-A side and incubated at 37''. Samples were taken

from the [3-to-A side at (&0 minutes The flux of lucifer
yellow was measured for each mono[eyer to ensure no
damage was inflicted to the ceil mono[ayers during the flux
period. A]i samples were analyzed by LC-MS/MS usin
eicctrospray ionizauon. The apparent pcnuedbihiy (P„„)
411(I pclcciit rccoycry'cic cidcultltcil as followm

P„„— Idcrydrl Vrr(4 C„i

Pe&eeet Re o er — liiu « I'»('"'"'I+(Va (;/'""'))
(Vr C,)

Where. dC,,'&h ib thc slope of Ihc cumu[ativc concentration
in the receiver compartnient versus tinie tn HM s ',

)/, is the vo[ume of the receiver compartntent in cm';
Md is the volume of the donor compattment in an',
A ls the area of the insert (1.13 cm for 12-we]1 Tran-

swell):
C„ is thc average of thc nominal dosing concentration and

the mcasurcd 120-muiuic donor concentration ut plvi,
('v is the nominal concentration of the dosing solution in

HM;
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C,

'"" is thc cumulat&vc r(wmvcr conccnlrat&on In PM alJ )

the end of the Incubation period:
Casus's the concentmstion of the donor in PM at the end

of the incubat&on penod

Effiux ratio (ER) is defined as P, „(B-to-A)/P, (A-to-
B).

Absorption Potent&al ('lassification:

P, (A-to-B) &1.0xIO 6 cm/s: Low

P„n (A-to-B) 1.0x10 'm(a: High

S&~»fican(Efilux&sdclinedas: ER 2.04ndP„„(B-to-A)
BI.Oxl0 'm/

TABI E 3

Ccnulst uptake Results

ID Ec t! (nun EIE&ty t'alto 20

2(3

33.

363

64

410

13

34

"I
I

1.7

I

10

In Vivo Blood Pressure I.owering Activity of the Com-

po)l.uuls

Select compounds were evaluated for their eifects upon
oral administmtion on hemodynamic changes, including

3(
blood pre~sure reduction. &n conscious, telemetered male
Sprague-Dawley mots. Apelin peptides are known to lower
blood pressure. c.go Taimnoto, IC. ei.al. Rcgul. PC7&t. 2001,
99, 87-92.

Annnuls werc approximately 7-9 wacke of age and so

weiahed betv een 247 g to 263 o just prior to surgery Dose
levels admmistered were 7.5. 15 or 30 mg/kg, dose volumes
were 10 ml ll g. and dose route ot adnliilistration was oral

avage. &anumals v ere assigned to a crossover experimental
Irentmm&i schedule as shown below.

Veh)clc
(0 ulg'kg)

7()tetr
1( ptp,
&tl tt s, t.p

3, stole D ast I I IAp a&stoic D sate) M(p

-37 -32 -47 — 6 -21 — 4

-13(l -9) -100 -66 -4
— 9S — 71 — S4 — 96

— 10 7 — 6. — 9 — 11 ! — tl 4 — 9 S

Compound 423 treatment via oral gava e to male
Sprague-Dav, ley rats resulted in a mild sustained decrease in
blood prcssure, m&d compound 551 trcunnm&t rcsultixi in 0

dose-dc3&cadent, mild suntan&cxl dccrcasc &n blood pressure.
It is to be understood that, v bile the disclosure has been

described in conjunction with the detailed description,
thereof, the foregoing description is intended to illustrate
and not limit the scope of the disclosure. Other aspects,
advantages. and nu&difications of the disclosure are within
the scope of ihc clmms sci fonh below. All pubhcanons,
pa(cuts, and pa(cut apphcations c&tcd u& Ihm speci(ical&on are
herein incorporated by reference as if each individual pub-
lication or patent application was specihcally and individu-
ally indicated to be incorporated by reference

What is cLsimed is
I A method of thenspeutically treating one or more of

acute decompensated heart fadure (ADHF), amyotrophic
Lsteral sclerosis. arrhythmiss astluna„atherosclerosis. atrial
fibrillation. Brugada syndrome„bum injuries, sunburn, can-
cer. cardmc librosis, card&omyopathy, cerebrovasuular acci-
dents, ischcnuc heart fmlurc. dlabctcs, gcsiational diabcies,
dyslipidemia, I II&/ neurodegeneration, hypertension, pulmo-
nary arterial hypertension. inflammation, ischemic cardio-
vascular diseases. liver disease, alcoholic liver disease,
toxicant-induced liver disease. v&ml-induced liver disease,
metabolic disorder. neurodegenemstive d&sease. obesity,
pc&&pic&Id Br(cl101 (hscasc. prccclanlps&B, puhnonB&y hvpcl-
tcns&on, renal dysfuncx&on. polycystic ludncy d&scasc, rcsi-
emysis, transient ischemic attacks. trmunatic brain injuries,
veu&-related disorders. pulmonary veno-occlusive disease,
an ioma, venous insufiiciency. stasis, throu&bosis. ventricu-
Lsr tachycardia. and water retention in a patient in need
thereof. comprising adnlinistering a themspeut&cally effective
amount ol'a compound rcprcscn(cd by thc Formula IV.

IV

Annnal rom ound nm k

T&C.')f)BC&tt I Tl't'a'tt)ICI)t' T&taltnlCI)'t T&Calf&IC&ff 4

I

7(
0 fveh le)
0

I

0 (veluclcl

I

0 ()eh cl )
30
1(

7 (
t) ( clue)a)

30

7
() (

')0

I(
7(
0 (veh clel

30
I

I

7 (
0 (veh clel

3u
lo

or a phannaceutically acceptable salt thereof, a prodrug,
thereof, or a salt of a pmdnlg thereof,

wherein
R, &s represented by the formula:

('ollected data Included systolic, diastolic. and mean
arterial blood pressure (MAP) Data collection time points
were ti&r pre-dose baseline appn&xilnately 4N h (pnor to
treatment I ) or approximately 24 h (prior to treatment 2-4)
for 10 s(xcvery 2 mu& Data collect&on post-dose was
collected througyhapproximately 24 h (data collected for 10 6(
scc every 2 nun) per trcaimcnt. Resulung data is presented
below as the 2-5 h mean change from baseline in nunl ig.

(1) s
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is a monocychc aryl or hctcroaryl groupl
each A is independently fluoro substituted C,-CS alkoxy,

or flUUIU substltUttxl C t Ci Bll ) I'

is I or 2;

Rz is optionally substituted C, s alkyl, optlolmlly substi-
tuted (', „alk31(('3 „cycloalkyl), optionally substituted
(', s cycloallyl, or optionally substituted heteroaryh

Ry is absent:
Rs is nptionally substituted (, „alkyl, C. „alkenyl, ('3 s

cycloalkyl, ('z „alkyl(aryl). (', y alkyl((:, „cycloalkyl),
(', s alkyl(hetemnryl), or (CHS),NR,R„:

Rs is optionally substituted adamantanyl. C» alkyl Ct
alkyl alcohol, C, 3 alkyl tunulo, Ct 3

Bll'vl Baulk&, Cz,
alkyl(arvl), C, „'aslkyl(C „cycloalksyl), C, „alkyl(C,
cycloalkyl)-('O,R&. (, „alkyl(guanidinyl). (

1 3 Bll yl
(heteroaryl), (',

3 alkyl(tetrazol-5-one). Cz 3 alkyl(het-
erocycloalk31) (

1 3 Bll vl('0'lioether), (
1 3 alkyl(tluol),

Cz s alkenyl. Cz, alkenyl(aryl). Cz, alkenyl(het-
eroaryl), C, 3 all ynyl. Cy „cycloalkyL C, cycloalkyl-
COSR,. (CHJ„NR,RSU (CHz),OR,. (CH,),NR,COR,,
(CHJ,NR,SO,R,, (CHS),NRBCO,R,, (CHS),NH-('R„(CI I,),NI ISO,RU (( I I ),NI ICO,R,,
(('I la),('ONR,R„, (('Ill),CONR,(('I l,),COSRB
(( 11 ) ( ONR&(('I lz)&( ONR&RS. (( Ill) ( ONR&
(Cid.)„RB„(CH,),COR,. (CHS),SOzNR,(CH,),RB
('HR,COR„CHR,CONHCHR„CORB CONR,R,,
CONR,(CHJ„COSRS. CONR,CHRSCOzRB
NHCO R„(CHJ, SO,NRzR, or (CHS)„COSR,,

R6 is H, or
R4 and R, together nlake a 5-8 member nitroaen-contain-

ing ring with one or more carbonyl groups;
R7 and R, each are independently H, C, „alkoxy, aryl,

Ci y Blkvl„C& p alkyl alcohol, C, 3 allpI amino, Ct
alkyl amido, Ci 3 dl vl(acyl) Ct 3 alkyl (Cy s cycloal-
kvi) C

1 3 Blky I tt trazol 5 ont C
1 s Bll'vl guanidulyl,

C
i p alkyl hctcroaryl, Ci 3 Bll'vl tluocther. 01 -8 alkyl

thiol, ('z „alkenyl, Cs 3 alkynyl. CS 3 cycloalkyl,
(('I la),('ONI IRv, (('I lz),('R&. ((11z),COSRv, or het-
eroaryh or

R, and Rs together make a 3/9 member ring which mny
contain one or more hetcroatoms: or

Rz anti Rs together make a 5-8 member lutro en-contaul-
ing ring with onc or more carbonyl groups,

R& is I I. ('1
3 Blkoxys (

1 3 alkyl, (
1 3 Bll'll('liyi) (

cycloalkyl, aryl. heteniaryl, or hydroxyh
each x is independently 0. I, 2, 3, 4. 5, 6, 7. or 8;
each xx is independently I. 2, 3, 4, 5. 6, 7. or 8:
each y is indcpcndcntly I, 2. 3, 4, 5, 6. 7, or 8, and
2 is =0.
2. Thc method of claim 1, whcrcul thc method treats onc

or more of asthma athemsclerosis. cancer. cardiomyopathy,
diabetes, dyslipidemia, hypertension, inflammation, hver
disease, metabolic disorder. neurodegenerntive disease, obe-
sity, and preeclampsia.

3. The method of clmm 1. wherem the method further
comprises admuustenng onc or morc of an n-blocker, an
angiotcnsin converting cnzymc (ACE) ullub«or, ml anglo-
tensin-receptnr blocker (ARII), a 6-blocker, a calcium chan-
nel blocker, and/or a diuretic.

342
4 Thc method of claim I, whcrcin Rs is oPtionally

substltUtcti BtianiBBIBnv'I Ct 3 alkyl Ci dl vl dcohol Ci
alkyl amino. C, s alkyl amido. C2-8 alkyl(aryl). C, „alkyl
(Cs „cycloali yl) Ci 3 llkll(C«cyclonlkyl)-COCR„C, s
alkyl(guanidinyl), (', „alkyl(hetemaryl), C, s alkyl(tetrazol-
S-one), ('.z 3 alkyl(hetemcycloalkyl), (', „alkyl(thioether),
C, 3 alkyl(tluol), C, „alkcnyl. C, „. alkcnyl(aryl), C, „alk-
mlyl(hcteroaryl), Cy s alkynyl. Cy s cycloalkyl, C& y cycloal-
kyl-C:0 R,. (CH,),NR,RS (CHS),OR,. (CH,),NK,COR,,
(CHz) NRVSO R (CHz) NR&CO Ri (CH ) NHCOR
(('Ill),NI ISOCRU (CI lz),NI I('01R,, (('I Iz),('ONRFRS,
(('I I,),CONN (('l I,) CO,R, (('I l ),('ONR
(CH,),CONR-,R„, (CH ),CONR,(CHS)P, (CH,),COR,.
(CH„),SO,NRz(CHz)&,R,, CHR COR,
CHR,CONHCHR,COR&. CONR,RS, CONR,
(CH,),COSR,, CONRFCHR,COzRS„NHC02R-„
(('I lz),SOCNRlgs. or (Cl la)„('Ozfli

5 The compound of claim 1, wherein'c
is phenyl, pyridyl, or pyrimidinyl
6 I he compoluld of claim I, wherein

sc Ill

ls phcn)'l.
7 1he compound of c)aim l. wherein

3s

so

ls pyrslyl.
8 Thc compound of claim 6, wherein
0 is 2 and each A ls CFi, respcctivcly:
or
n is I and A is Cl'3.
9 The compound of cLsim 1, wherein R, is optionally

substituted C, alkyl.
10. The compound of claim 1, whcrcul R, is optionally

0 substltuttxl C, „alkyl(CS „cycloalkyl).
11. Thc compound 01'laun 1. whcrcin Rz is optionally

substltUtctl ()3 3 cycloalkyl
12. I'he compound of claim 1, wherein Rz is optionally

substituted cyclopentyl.
3. 13. The compound of claim 1, wherein R, is optionally

substituted hctcrouryl.
14. Thc comPoulxl of claim 6, whereul Rz ls oPtionally

substituted C„„alkyl. C- s alkcnyl, C, s cycloalkyl, C, s

'ilk)I (

lt3 I) (
1 3 BIIC& I(( „cyclo'1113 I) (

1 3 alkyl(het-
tt& eromyl), or (('lis),NR R:

R, is optionaliy substituted adnmantanyL Ci s Bll VL Cl
Bll'yl Blcohol, Ci 3 Blkvi lmino, C, „alkyl amido. C,
alkyl(aryl) Ct 3 Blkvl(C& 3 cyclo dl vl) Ct 3 dkvl(C
cycloalkyl)-COCR1. C„s alkyl(guanldulyl), C, „alkyl

ss (hctcroaryl). C, „alkyl(tctrazo1-5-onc), C, 3 alkyl(bc(-
crt&cycloallpl) ( 1 3 alkyl(thioether), (', „alkyl(thiol),
(.'z y alkenyl, ('3 „alkenyl(aryl), ('2-8 alkenyl(het-
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croaryl). C, „ulkynyl. C, „. cyclualkyl, C, s cycloalkyl-
( 0 Rz 1( I is) NRzks 1( I Iz) ORz 1( I lz) NRs('ORz,
(( 11 ) NRzSO Rz, 1( II ) NRz( OzOR . ((.H )„NII('R„(CI lz),N I ISO.R„(( I lz), NI ICOzRz,
(('idz),CONR Rs. ((:H,),CONR,(CHz),CO,R,
(('id,),CONR 1CsHz),CONR,R,. (CH,),('ONR,
(CHz),,Ra 1CHz),COR, (CHz),SOzNR,(CHz),Rs
CHRzCORw CHR,CONHCHRsCORm CONR,Rs,
( ON Rzf('I I,),('O,Rs. ('ONRz('I IRsCOzRs,
NII(Ozkz, 1(:IIz),SOzNRzks. or (('I lz)„('Ozk,: and tc

Rs is II.
15. The compound of clatm 14, wherein R4 is optionally

substituted C«alkyl(heteroaryl).
16. The compound of clatm 14, wherein Rs rs opuonally

substttutcd C, „alkyl, C~ s alkyl(acyl) C~ s alkyl(CS-I(
cycloalkyl), (', „alkyl(hetemaryl), (', s cycloalkyl,
ICI la),NI(zRs, (('I la),NII('ORz. ((11,),NIICOzR,,
ICI Izi,(:ONRzks, (('1 la),CONRz(('I lz),COzRz,
(CHz),CONRz1CHz),CONRzRs.(CHz),CONRz(CHz),Ra
1CH,)ICOR, CHR,COR„CHR,CONHzCHR,COR, zo

CONR R, or (CHz)„,CO R .

17. The compound ol'laim 14, whercut Rz and Rs each
are independently II, (', s alkoxy. (

~ s all yi (
~ s all yi

alcohol (
~ s alkyl amino, (', „alkyl amido, C, „alkyl fatyl),

(', s alkyl 1('z „cycloalkyl). (', s alkyl tetraml-5-one. ('»
alkyl guanidiny)„C,, alkyl heteroaryl ( r s alkyl thioether,
(',, alkyl thiol„Cz, alkenyl, C, s alkurnyl, C, s cycioalkyl,
1CHz),CONHR„(CHz),COR, (CHz),CO„R„or hct-
croaryl.

st)
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