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WD 2007/ 124254 PCT/ US2007/ 066069 -1
CYCLOHEXYLPYRAZCOLE- LACTAM DERI VATI VES AS | NHI BI TORS OF

wa 12607BERA+ HYDROXYSTERO D DEHYDROGENASE 1 Thi s PCT/US2007/066069

application clains the benefit of U S. Provisiona
Application No. 60/745,320, filed April 21, 2006. 5

This invention relates to conpounds that are

inhibitors of 11-(3-hydroxysteroid dehydrogenase type

1 ("11-(3-HSD1"), and to phanpmaceutical conpositions
thereof, and the uses of these conpounds and
CONOBOHENNEPYRAZQLELe TrkMt DBRIVAEIVESAN INHIBETOBS OF 11-
body, and t ' aration

of the inhi%??§¥§¥D$EL §g§§g§?§ﬁ€%§§®%ﬁgi fﬁ%ﬁ?potent

and s&heapplicetionndiditak thicdanaift ol W-Y BroMBShal AppdicamnNec h

| t treatnment of disorders responsive
?@ﬁ%ﬁgﬁigﬁﬁﬁgFﬁgﬁﬁgﬁ6il-(3-HSDl, such as di abet es,
met ab@his Gnve M reIRRs tC@@ipotindé @hadl S AIITSs ofanB-htRodykkid

d ucocorticoids acting in the |iver, adipose tissue,
slaly dregsegse typar ¥ Infy Ak and-te pharareesugicd Logpeitins thereof, and

il oI SRS FRCBRBLRA inHE ARG Y BRFRREA 6 Unhnal
excess is associ at insulin resrstanc

\bpésc @ndito r@belsnttslynequs esdfeng pwparatacmobf dlyesmhlpn@e rfiha present
r%‘glglg%u 5 %hogv y%oae‘,n? EI{CP sse%gttlv(eé r? st { —ﬁ—IHSS !%I{%Tlgars l§1§choa1re useful in
QR VYR ErSdn® Bf (ﬁiorddﬂﬁﬁétpo‘ﬁﬁv@@rthé ﬁl@d\ﬂattoﬂ 0B ¢l pVIESITRklidhS@ diabetes,
and has been inplicated in the devel opnent of

ﬁ%?%ﬁb?ﬂ@»gWﬁﬁW@ﬁﬁweEV@@@ﬁd@ ith¢ ll§dent s and hunans
| i nks G%%oé&flm]actlﬁgoin% liivkép |ahl%05%¥ﬁgfeoam%l miE¥e A8 ﬁl@portant

uggests that a drug which specifically inhibit
qu agors piSEhacose llpgﬂp@dzor@fﬁ@b@thllmt@léwt% gwcrqortlcewcess is
QL el 'wh‘t‘ﬁ%s%rd? Yes{sﬁﬂééc LR&r{18B&kY %yﬁ&t&k&lﬁ QNG AGEPREBMSy, which

uce central obesity, inprove atherogenic

hhpmgn@ﬁgnha¢h§mdﬂybm&ksOhQWEMﬂbhwmmmp¢é$éHH%Dlandwwsﬂw
T ST BB B Rl e B PR Pl HE s
cleldlsnet @ﬂ}ﬁetats)lhet;yﬂmmtnéahmem in RYeRasRIthumalyiigde€nes-HSD1
fromani nal and human studi es al so i ndicates that an
éx metebolistsypirame doidenesoiugsestsi thid aidrueculyeh wecilcayiehibisnl 1-p-
PRGN W feSUWi i 1 R bloDRST hgn
TRy b%“éﬁﬂﬁ‘é@é‘%ﬁ%ﬁy’ PO LY ERY Ruhe poratc, g
mlweneogﬁ@swref(t@e FiSDal oliehibi, trmrowlnfemnﬁllmnerotwesﬁm
tl&)vér %PoroﬁYJges %\99 Qh(ﬁ fe\fh?ce 1Hs%ﬂ1 'rc% Eta'n ?Jlﬁl QYfe g%t'ls}{le W& be
and type S, nac
mha(nﬁed—@mlingémeeqnetwd‘mdhe agh nglm orﬁ (chspoﬁct rna:mdﬂorhmmureaserd
%écfer&(:aeceﬁ ?rg}n:al\/%délﬁ{%ﬁ g[éclh?seagseon i}wat% that an ﬁ)écvc\eﬁs]s oq“ ggucocortlcmds
lNPAIOME IR UMY titre Reddnt @Bulis nndﬂa@eﬁthaﬁﬁhcﬁvaﬂi&bﬁbﬁ[ 1-pfHSD1
publ i cati ons have appeared in recent gears reporting

SHERES ey fyngHerpintothymqnangigrige. The bl-Prit Sy Wétbﬂteh%rbenoxolone

ARR LA & %erO@ Ao %%éorwﬂ'h&hthg eﬁﬁh? afed aMQype 2 diabetics, and
2007/ 124254 PCT/ US2007/ 06606

inactivation of the 11-B-HSD1 gene prevented aging-induced impairment in mice.
Selective inhibition of 11-B-HSD1 with a pharmaceutical agent has recently been shown
to improve memory retention in mice.

A number of publications have appeared in recent years reporting agents that

inhibit 11-B-HSD1. See International Application W0O2004/056744 which discloses



10

15

20

25

adamantyl acetam des as inhibitors of 11-(3-HSD,
I nternational Application W?2005/108360 which

wale@chaees pyrrolidi n-2-one and pi peridi n- 2- onBCT/US2007/066069

derivatives as inhibitors of 11-(3-HSD, and

I nternational Application W2005/108361 which

di scl oses adamantyl pyrrolidin-2-one derivatives as
inhibitors of 11-(3-HSD. In spite of the nunber 5 of
treatments for diseases that-2involve 11-(3-HSD1, the
current therapies suffer fromone or nore

iad@oketyl acdtesides a3 ¢hhilsliongofdd - HOD, Intericniphad tAgpEdatipie acy

eS|d ffects, d cotralndlcatl
GRS TN  M e T a G RACEY
R sltorOsf 1arB-HE DPiaMBEriati Gl Hﬁlﬁltca&l&i W02804/ 808381 WHRh @fscloses
i nproved pharmaceutical agents that inhibit 11-

@darpmtyl parielidi-dgne dereatyos aapdditonaf 1 EGUHYP He aritci of thermymber
]po%g%a%)ﬁa'égp EOr dﬁleus? t&lllt ﬁ]\zobverﬁ EJ?_F{? {]th glgretnp%lgﬁéla? puffe{ Rrom one

es SucC Cont uti e ar
for nobrenigadely@dcics, imdwdhg pdoaSSmO(fmplete nfioekyd sndeaptahl cpideetifects,

and sel e t|ve|nh| i.t or ctv 11-(3-HSD 1. The
AP RSB ahrt Pitaihubbon. e Bk etgpaf neel TS
Sﬂhpltcb%dJﬂf@ﬁmam dsifihaltefnadicd dnvihptoRsd phbfiBicuiicil Sl ﬁiliait ﬁihi‘tﬂtgl 1-
need for new net hods of treati n%rgdl abet es, metab

SyitelP bing! reghie dogmes e ol seradiefem FESPY Hflgbla?fl e present

QI*Ne%(tn 195V1H&' stcH M Ebusn ©AhdBebast &S Be BRANDIALS novel class of
needs. 15 The present invention provides a compound

shmpeunds MSIa;pOte@pm@lsrelmtef@ nybifosy pagivey pn 11-BISP IO TR prasent
. 0 ./ . ti . & e :
ey ot b e MR BECBREH 601 L, ECIRLAN eithin
(neq:It flooma inythedstxﬂ‘tﬂetthtgeﬁhbaﬁes hnambcelit gynltomeearhiadoggiemsJisorders,

or ysub | wi th . one to three

A BunaFory P Rt PR B el s onal 1y

subst Thesprecknwint dntion providlet Hc@epduad agensilly opreseidd by formula I:
(optionally substituted wwth one to three hal ogens);
R3is -Hor -halogt:\\R4 is 25 -OH, -hal ogen, -cyano,
-(G -C4)al kyl (optioi sub@tituted with one to three
hal ogens), -(C -C6)al substltuted Wi th
one to three hal ogens), - °Cl- C4) al kyl ,
-OCH2-C(O NH2, -(C3-C8)cycloal R
-O phenyl -C(O O (G -C4) al kyl, -CH2-phenyl,

- NHSO2- (O’ C4) al kyl , WD 2007/1324254 PCT/ US2007/ 066069

0?@ 9&‘?%‘1“ ‘iﬁ?ly é?ﬁ’ﬁ%%gzéﬁﬂ% Whergiio) N(R10) (R11), R6

R? iR2L, -halogen, -O-CH; (optionally substituted with one to three halogens), or -CHj

(optionally substituted with one to three halogens);

R” is —H, -halogen, -O-CHj (optionally substituted with one to three halogens), or -CH3

(optionally substituted with one to three halogens);

R’ is —H or -halogen;

RYis
-OH, -halogen, -cyano, -(C;-Cy)alkyl(optionally substituted with one to three
halogens), -(Ci-Ce)alkoxy(optionally substituted with one to three halogens),
-SCF3, -C(0)O(C;-Cy)alkyl, -O-CH,-C(O)NH,, -(Cs-Cg)cycloalkyl,

-O-phenyl-C(O)O-(C;-Cylalkyl, -CH,-phenyl, -NHSO,-(C;-Cy)alkyl,
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N R5i \ SRENRS LNNOO N(CH2)mN(CH)n 5
8 RR29 -NR-NNRN R 101 i(CH NROII R R21

wW@200/10N25N O O ON R20 C~-R21 \ / R8 CH3 2 1 PCX/LIS2007/066069

R21 H3C i i i N1 No\ S NS -\ NHor wherein the
dashed line represents the point of attachnent to the
R4 position in fornmula |I; wherein m is 1, 2, or 3;

wherein nis 0, 1, or 2, and wherein when n is 0, then
"(CH2) n" is a bond; 10 R5 i3s -H, -halogen, -CH -CN,
-(G -C4)al kyl (optlonally substituted \{gltllﬁ1 l1to3 o1
hal 0geWs$0,-plep Y IBH(R TLHO) Oufalkld-CLYRIRYIR '), -C(ONR')R™),
-¢(O-(CL.eA)al kyl, 5O (Ci- C4)a| | (optionally

substit ut d with,1 3 halo SOZR G - C4) al kyl ,
- N( R8) mté:%.l. ‘>£é0 : eal
1, V‘D QO \2 125254 USZO®7 6069 - O v 1 O

RN (CH 2)m N (CH2) n : : :
0]

@W}{@ {9

line represents the point of attachment to the R* position in formula I; wherein m

, wherein the dashed

is 1, 2, or 3; wherein n is 0, 1, or 2, and wherein when n is 0, then “(CH,) n” is a
bond;

R’ is
—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO»-(C;-Cy)alkyl,
NR*RY), -phenyl(R*)R?"), -C(0)-NH-(C3-Ce)cycloalkyl,
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s 11, 1111 S: SRO L-MN 0 ~ R22 ~-N's
LS-N~(CH2)m S 11 - ~4 'O,R'O'ORsR7 o0
wo e@H)NsO |1 N (CH2)m N R20 R21 U \ N RzoNi ¥CHE$200M66069
1] RR21 2 ROR~ O0OVCH2)N N(CQ2m1l 1 ;N
SSO N~O R22 , or R23, wherein the dashed line 5
represents the point of attachnent to the position
indicated by R5; wherein mis 1, 2, or 3; whereinnis
0, 1, or 2, and wherein when4n is 0, then "(CH2) n" is
a bond; R6 is -H -halogen, -CN,
-(G-C4)al kyl (optionally substituted wwth 1 to 3
hal ogeﬁ?)\ 10 -O (G -4)al kyl(optlonally subgfituted

with 1't hal:ogeqs) ; y OR0 a-l
- hal ogenij§> (‘Cf?f/%d W(:z/](opt'?‘on N N§ib/9t i t%t th
1 to 3 hal ogens) R8'is i ndependently at each )

occurrence 15 -H, -(C -C6)al kyl (optl onal | y substi put ed

with 1 to 3 halogens), -C(O(GCi -C8) yI(optiMly
substi t ut ed with 1 to 3 hal ogens) : N—(CH)m ' N—(CH,n
2
: O /R ' 9 AN ' O / \ Q_ 22
SN SN JeHm 5N 0 N R R
' 0O R 1 0O 1 0O \_/ R8 R7
0 O
QJ\N/(CHZ)n 0 /(CH i
(L e ilten %
v UL
\Rzo —R20 R20

(0]
"\J\N/wﬁan JJ\ /CH .JL 1b
K/S_O

I

° R22 or °, wherein the dashed line
represents the point of attachment to the position indicated by R’;
whereinm is 1, 2, or 3;

wherein nis 0, 1, or 2, and wherein when n is 0, then “(CH;) n” is a bond;

RCis
—H, -halogen, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-O-(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens), or
0]
\JJ\N/H— R2
k(o
R ;
R is

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence

-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),

-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),

-C(0)~(C5-Cg)eycloalkyl, -S(0O,)-(C5-Cs)cycloalkyl or



-C(O-(C3-Cs)cycl oal kyl, -S5(02)-(C3-Cs)cycl oal kyl or
WD 2007/ 124254 PCT/ US2007/ 066069 -5

WO B{0a224264 - C3) al kyl (optional ly substituted w PET/LS1007/@6069
hal ogens); R9 is -H or -halogen; R10 and R11 are each
i ndependently -Hor -(C-C4)al kyl, or R10O and R11
taken together with the nitrogen to which they 5 are
attached form pi peridinyl, piperazinyl, or
pyrrolidinyl; R20 is independently at each occurrence
-H, or -(C-C3)al kyl (optionally substituted with 1 to
3 hal g§ens(Ci-(RRikyi(sptiomalépahstentd yithtl tedbdlogme)ir r ence
- ~hal (G -C3)al kyl (optionally substituted
ﬂﬁﬁfdﬁ% %ggg%alogens) 10 R22 is independently at each
d&%mﬁﬂéhmeemm1mkmemfﬂﬂﬂb)aIkyl(optlonally substltuted
W th

each dedlir r(Fg #Béllkyglor ﬁ éng %ﬁi tgg%ﬂ)}?geth&; WSIEJ ﬁle n1tr0g61¥ to Wthh they
5 -C(O @e(aEéch@eﬂfoaﬂnlpyﬂendﬁhlep}pélaslﬁy"ﬂt ofl pyv@Ndin@n pr ovi des

T e R O R T SR

n@ygmbg@@ further prOV|des a 15 pharnaceutlca
cgpposi ti on whi ch conprises a conpound of For

|
& iy indgpraderily etigdch arcuargnge -Higdasen. oanf§ éiﬁalkyl(optlonaﬂy

RhGfiRGaUtl £al3 nalResspt abl e carrier, diluent, or
exgipient. In additi on, the present i nventi on provi des

10 Rnistderenieily gheach pecarrastHofr (CGrdteabinlioptiapg hup b uted wefh 1
&k ﬁm@gengij mﬂé[ﬁnde\e@{afém}ﬁ%@&' RByrRdRl Nt Sice! r@;&%&%

patient 1'n need thereof dan effective anount o
c@ﬁb@dﬁdcbﬁﬂ@@rnula I or a pharnaceutlcally 20

acce ptfﬁ‘(%kl%seﬁ@lln(fenttllaﬁ F) OVI s écﬂn ﬂﬁdsﬁo‘rg at aFehlﬁeful as rpotent

present invention p ornu a
;ahtzhsamaeejmhﬂbaioln;of ab@é}fﬁmbl Fhesmésbntumm@f fuaherqbﬁsmtes bed
et ai.l .above of the und f the
15 aPulEh S ERE R e Supts scappai B oM Bt ounds
phanfadutical whiathkisof, bind £pteshidagicang alepalfle Eafrﬁér[ @ithent] hle
i |jstipgs set. out. several referr

f ol.| ow
S e B o0 B B0 Har TERb BT et TEAL [ IRFGHFT of
Pc@bo He Sy ndroaRNRAUBdted UlsbRibdl whikly conif@RE a&ﬁlms&ﬁalmgyo a patient in
formula la, O RL 0O RANR3I R2 R4
need thereof an’effective amount of a compound of formula I or a pharmaceutically

20 acceptable salt thereof.

In one embodiment, the present invention provides compounds of Formula I or a
pharmaceutically acceptable salt thereof as described in detail above. While all of the
compounds of the present invention are useful, certain of the compounds are particularly
interesting and are preferred. The following listings set out several groups of preferred

25  compounds.

In another embodiment the invention provides a compound structurally

represented by formula Ia;
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(la) WO 2007/ 124254 PCT/ US2007/ 066069 -6 or a
phar maceutically acceptable salt thereof, wherein HH

represents the point of attachnent to the R position
in formula la; RL is -halogen; R2 is -halogen; R3 is
-Hor -halogen; 5 R4 is -OH hal ogen, cyano,
-(G-C4)alkyl (optionally substituted with one to three
hal ogens), -(C -C6)al koxy(opiional |y substituted with
one to three halogens), -SCF3, -C(O QG -C4)al kyl,
00 OHEM@(@)itdHE accep@Ble Gl thyeb D ahkigin,

-O phenyl -C(O O (G -C4)al kyl, -CH2-phenyl,

- NHS (O - 04 al kyl , 10 - NHSQ2- phenyl (R21) (R21),

- (C1- ki ‘)N( 1) R RT RR1 N RS RS ~R5

NR5 N TR5 ,'N~j ~OCO\ NRs CH3 R21
ks - R21 i 0 O H3C i i T fwherdin the dA§h@l Bne represents the

tpﬂmt AR L f%{fﬁ‘}lsﬁeiaéﬂi.dt! on in formila.

IRais —hElBgensR is -halogen; R* is —H or -halogen;

RYis
-OH, halogen, cyano, -(C;-Cy)alkyl(optionally substituted with one to three
halogens), -(Ci-Ce)alkoxy(optionally substituted with one to three halogens),
-SCF3, -C(0)O(C-Cy)alkyl, -O-CH,-C(O)NHa, -(C3-Cg)cycloalkyl,
-O-phenyl-C(O)O-(C;-Cylalkyl, -CH,-phenyl, -NHSO,-(C;-Cy)alkyl,

-NHSO,-phenyl(R*")(R?"), -(Ci-Cy)alkyl-C(O)N(R')R™),

dashed line represents the point of attachment to the R* position in formula Ia;

, wherein the

R’ is
—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO,-(C;-Cy)alkyl,
NR*(R®), -phenyl(R*)(R*"), -C(0)-NH-(Cs-Ce)cycloalkyl,
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-H, -halogen, -OH -CN, -(G-C4)alkyl (optionally
substituted with 1 to 3 halogens), -C(O O

WO GO 2641- C4) al kyl, -C(O - (Cl-C4)al kyl , " PCT/US2007/066069

-0 (G -CA)al kyl (optionally substituted with 1 to 3

hal ogens), -S02-(C -C4)al kyl, 20 -N(R8)(R8),

- phenyl (R21) (R21), -C(O-NH (C3-C6)cycl oal kyl, WD
2007/ 124254 PCT/ US2007/ 066069 -7 N 11 -NC NO
1-1LS-ND OO0 $ (CH2)mN-(CHZ)n ~S-N LS-N~(CHz) m LS-N
ONRZRO $0OR'" O" O\ " RBR7T 00 -(CH)n Ol
,N(CH2)m NRO R1 A ~t U\NRzo NI(CHz)n p NC~
11 1) RR21 2 RROR2 O0 O V(CH2)n N(Q2)mip1l 1 ;N
S=0 N-O '1!272) , 101 AR23; r eitn dash'_d\llneg
represent<§6h t ﬁmac n I'i‘hecbosng)

i ndi cat ed by R5 wherein mis 1, 2,» or 3; wherein n is
0, 1, or 2, and wherein when n |s 0, then "(CH2) ®" is
a bond; R6 is -H, -hal ogen,

-(G-CA)al kg/l (optionally substltut eml@m,mto '3 N—(CH,)n

hal ogen®) ; R° 10 (7i , -haPog;ePr\ or
-(Gi - Gflr)SaNk;/I é-f@{N\/NGHU)ry stBshi t Lo ed N? 1 t&® R’
hal ogem;)) R R8 OF ndependeotl t each aécurrence R’
O
_(CH,)n /(CH
pl SO
/ “I
KJ\O_Rzo R20

o
';\JJ\N/(CHZ)n »JJ\ - CH .JLIb
\ K/jﬁ . \
o R22 or ® wherein the dashed line
represents the point of attachment to the position indicated by R’;
whereinm is 1, 2, or 3;
wherein nis 0, 1, or 2, and wherein when n is 0, then “(CH;) n” is a bond;
RCis
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(Cs-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is —H or —halogen;
R*%is independently at each occurrence -H, or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens);
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-H, -(G-C6)al kyl (optionally substituted with 1 to 3
hal ogens), -C(O (G -C6)al kyl (optionally substituted

wowam/14269 3 hal ogens), 15 -C(O) - (C3-Cs) cycl oaP&yUSIN7/066069

-S(02) - (G -C3) al kyl (optionally substituted with 1 to 3
hal ogens); RO is -H or -hal ogen; R20 is independently
at each occurrence -H, or -(C-C3)al kyl (optionally
substituted with 1 to 3 hal ogens); WD 2007/ 124254
PCT/ US2007/ 066069 -8 R21 i&gLndependent ly at each
ogcurrence - H, -hal ogen, -(G-C3)al kyl (optionally

Ribis iridepandehtiyiat brch thnlnsn@aﬂogelmpn ORAZ14i(8)alkyl(optionally

f

dent occurrence -H or
m@%% W1P1< ?6(0 Ol%glr%g’lly substituted with 1 to 3
tisgpdandensin dt GcRB& uirende ndiep el ahbdllyyl@pti@atinsubstituted with 1
cgur.rence (G-C3)alkyl, or -C(OO(GC-C4)al kyl.
?%gﬁ?%%‘ﬂl aIé(ﬂbodl ment the invention provi des a
QG hip adeskngéntiyat tch IobqurrencepHesenCﬁ)dlkpy off @(m(bﬁ:ll |@;)aly1R1
10 or a arnmaceuti ca
accepk\llh%‘loﬁlefs%{’fl'?oc‘ffﬂ?(é‘? ﬁ%ﬁf‘m%@r@? desyg %ﬂﬂo‘indr@tmﬁ}irff‘“\’ N ~
Yesehted By fobmula la;0r , wherein the dashed |ine
represents the point of attachnent to the R position
in formula la; Rl is -ghlprine, Rfluorine, or
-bromine; R2 is -chloRi {ne, or -bromne; R3
is -Hor -halogen; 15 R5R N~R5/ RS
-N N R R*

(Ia)

or a pharmaceutically acceptable salt thereof, wherein

R%is . , Or , wherein the dashed line represents the
point of attachment to the R° position in formula Ia;

R' is —chlorine, -fluorine, or -bromine; R? is —chlorine, -fluorine, or -bromine; R® is —H or
-halogen;

R*is



8 ~\\ N -NR-NNR-NON5Rs S CH3 OOOO/ \ S

H3C WD 2007/ 124254 PCT/ US2007/ 066069 -9- N O~ N - ¢
W®2047024254 wherei n t he dashed |ine represents PCEURMNTI66069

of attachnment to the R4 position in formula la; R5 is

-H, -halogen, -OH -CN, -(G-C4)alkyl (optionally

substituted with 1 to 3 5 halogens), -C(O OH,

-C(O O (Cl-4)alkyl, -C(O-(C1-A)al kyl,

-0 (G-A)al kyl (optionally sgbstituted with 1 to 3

hal ogens), -S02-(C -C4)al kyl, -N(R8)(R8),

- phenyl ( j\‘(~82 - NH-( - CB) ycI oal kyl, ~O ~N~
1NO‘_2@]># W@? " on Ozz~S—N8
[\lSE)NRzg R Rzo~§l- N 10 R)2§ rZezlo R20 maWhi%ﬂ%tlngW Rﬁ{nﬁ"cxl) (N)
S=0 OiyfscifPiBe Paidt of a@lichmeWn@ g K jobigiof astieslld tane
R’ is
—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
5 halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)~(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO,-(C;-Cy)alkyl,
NR*R®), -phenyl(R* ) R?Y), -C(0)-NH-(C3-Cg)cycloalkyl,

! N 1 1 : : J|_II
O N 1—N<j NO) &N 0 N
0 : : o N 4 e}
) : EO
. E N N
j_'c') R i N\ /N _> 22
ES-N  S-N_J(CHm 4 s N O N R R
1 O R \_/ R8 R7

10 R20 —R20 R20

RZ  or R% wherein the dashed line
represents the point of attachment to the position indicated by R’;

whereinm is 1, 2, or 3;
15 —H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence

-H, -(Ci-Ce¢)alkyl(optionally substituted with 1 to 3 halogens),
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15

20

represents the point of attachnment to the position
i ndi cated by R5; wherein mis 1, 2, or 3; R6 is 15

WO Mo7Abebpgen, -CN, or - (G -C4)al kyl (opti onal | RCT/US2007/066069

substituted with Ito 3 halogens); R7is -H, -halogen,
or -(C-C4)al kyl (optionally substituted with 1 to 3
hal ogens); R8 is independently at each occurrence -H,
-(CG -Co6)al kyl (optionally substituted with 1 to 3

hal ogens), WD 2007/ 124254 PCJj-US2007/ 066069 -10

-C(O (G -Co)al kyl (optionally substituted with 1 to 3
hal ogef(©)(Ci-CeBlIQ)(oftEBaGBIubytshipdmith|] toB halogens),

-S(R) =~ A 7 I [ I i t-uted Wt t.

hal Ogé%(éﬁ—’(C%g)?%cl@_é’l{yg& —_bﬁ%ﬁ—é%%%éﬁg}%@g&%azly s%slilnlte]d with Igto 3
i ndepbaldent)t y at each occurrence -H, or

-6a - | kyl (optionally substituted with 1 to 3
rﬁf%&ﬁ?ﬁ%?‘log@ﬁ i s independently at each occurrence -H,
T4k aglepend@tily-af &ich Guaehae! -t -( ©P@d)Alyyl(pubsilly sulseaited with 1
Wi EB 11 to 3 halogens); R22 is independently at each
declplPE®e -H or -(d -C3)al kyl (optional |y substituted
Wt i intlepeh@erit aBeddbe@@dSde;-HANMIIRS or ST, WIRASTOR MYy at
each occurrence -H, -(C -C3)al kyl, or

Seipsefuesd et ) 31al8gens) | n anot her enbodi ment t he

IRAVIE bR I it SR o ufSiBR QHING -& L fidhally substituted with 1
re rese%?ed gy forrrulua la; O R®1RA %@sz IyFlela 1% v
(¢ Ahaloggnsaahar naceuti cal |y acceptabl e salt thereof,

wheg ﬁid@penﬁ%ﬂﬂy% daclNo _urr%nds —H',\I—(Ul —C})al.k%/ll,?mi L(0)0-(CLC,)alkyl,
wherein the dashed |ine represent's the point of
at t ac hnasather enbademt geginieniaen pravifiesrarpgmponng: stRdtugay

'r?d?&l:sgﬁtleﬁlﬁy forfal494;i ne, or -bronine; R2 is -chlorine,

uorine, or -bromne; R3is -H or
0

. R
R~

N&I} R®

R? R’

(Ia)

or a pharmaceutically acceptable salt thereof, wherein

N H
i \ N
Ny NI\ \ * =
' HN‘/]CL\/
> N >
o, , Or ‘

point of attachment to the R° position in formula Ia;

R%is , wherein the dashed line represents the

R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;



20 -hal ogen; WO 2007/124254 PCT/US2007/066069 -11- R4
iSRS N>- RS RS +1RNN NO- 1 RS NNR6 or \_/ ,

wab@ra4254 he dashed |ine represents the point P@F/US2007/066069

10

15

attachnment to the R4 position in fornmula la; 5 R5 is
-H, -halogen, -(C -C4)al kyl (optionally substituted
wth 1 to 3 halogens), -C(OOH -C(OO(C-C4)alkyl,
-C(O-(CG-C)al kyl, -O(Cl-C4)al kyl (optionally
substituted with 1 to 3 hal ogens), -SOZ-(O'-C4)aI kyl ,
-N(R8) (R8), iN~iN-iNDiIiNOi OO' $N' 1 R11":
®R'zz N -N'(CHzZ)m~SM 0 ~N 8R7Rs ~SN ~S11 10
" OR$ 96 ORR I7IOO NOR20 R20 R21 NON 21

2 -R20, R2 R (]‘:—L%;gﬁo =0, 7 R23 , wher ei n
t he da | : eht e\ 5nt§ehrrent to
t he posi n I?ﬁdl'c by R5; >g?4e| ni 1, 2, or 3

B

—NC>7 R® N [ \-re
~/ , wherein the dashed line represents the point

, or
of attachment to the R* position in formula Ta;
R’ is
—H, -halogen, -(Cy-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)OH, -C(0)0O-(Ci-Cyalkyl, -C(O)~(Ci-Cy)alkyl, -O-(C;-Cy)alkyl(optionally
substituted with 1 to 3 halogens), -SO,-(C1-Cy)alkyl, -N(R*)(R®),

N
8
@R 9 A QM
+8-N  +S-N"S(CcH)m +sS-N O
e ! 6 VT2 : ICI) N\ /

B B B

(@]
N . N R® 21
e JLOM N TR
0 —R20 R20 R21
0
N/\
NJTO

e
o R2  or R% wherein the dashed line

B

'

\eo

represents the point of attachment to the position indicated by R’;
whereinm is 1, 2, or 3;
RCis
H, -halogen, -CN, or -(C-Cs)alkyl(optionally substituted with 1 to 3 halogens);
R is
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15 R6 is -H, -halogen, -CN, or
-(G-CA4)alkyl (optionally substituted with 1 to 3

whaloogensd ; R7is WO 2007/ 124254 PCT/ US2007/ 06BOGBS200 156069

-H, -halogen, or -(G-C4)al kyl (optionally substituted

with 1 to 3 halogens); R8 is independently at each

occurrence -H, -(CG-C6)al kyl (optionally substituted

with 1 to 3 halogens), -C(O(C -C6)alkyl(optionally

substituted with 1 to 3 hal ogens), 5

-C(O-(C3-Cs)cycl oal kyl or

- S( 2y H(-@rlog3) al k§1-Copkylomabiajly sulpgtuitaduridd! teidtlrlogersa 3
l. o - hal ogen; R20 is independently

2$1se1g§%%%%e8§9at e%Ch &C ,rence -(G-C3)al kyl (optionally

subst iH u(CaECé)allt}h(oj)tlortaﬁy 3uusaﬂu@g evith) L to BhalRgdnsj,s

P Lo Bl S B A SRR R a3 R RIST .0

haI oge@(@)) (CR2Qcyctoal kytlep8@enC]-¢;)alky 16@eibnadig GulsstiguaievitiH to 3
E alkyl(optlonally substituted wth 1 to 3
haI og ﬂ% en )and R23 is independently at each occurrence

119lls H & hgagéhl kyl, or -CCOO (C-C)alkyl. 15 1In

net her enbodlnent the invention provides a_comnmpaund
é?t rla adgpearlensly of g4oh aeHeRes By O -6 nﬁa)%lkvﬂ@pﬂ@wﬂix subgiafqtagavith 1
23 Rdlogdnb@) or a pharmaceuti caI |y acceptable salt
tlgfsreo% wherein HHN1 NHNNJ-~< 20 Ris ,

eif E1dePanHentiy 44 prsh opquiTaNGee B elsa@&e@ of HE1- Cplailw%(omfonally

%gs%t;gaamh Qe gnsgosn tionin formulala; RLis

Rr;zlorlne -fluorlne or -bromne;, R2is -chlorine,
igindpmeadendly at ¢sel peonerencR3H oy querBalkyl(haﬂl@@&h subytiuted with 1

gg)g)gélgjge%g)sgnd%w US2007/ 066069
R*is independently at each occurrence -H, -(C;-Cz)alkyl, or -C(0)O-(C;-Cy)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ia)

or a pharmaceutically acceptable salt thereof, wherein

H
N N
Ny NI\ \ N S
’ ‘\\ HN\/I)\<’
o N >
Ois T, , Or ’

point of attachment to the R° position in formula Ia;

, wherein the dashed line represents the

R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;



-13- RAis RR N>- RR R + 1R NN NO- 1 R NNR6 or
\ / , wherein the dashed line represents the point of
wa@rdoaatrent to the R4 position in fornula | a; BCRES1087/056069
ONNNO ~RoON NR2N/ RS RP RzoO Rzo 0 O N~
R20 R21q1=0 CN~-O 0 %N Y 1 21 RR22 or O NI R23,

wherein the dashed line represents the point of
attachnment to the position indicated by R5; 10 R6 is
-H, -halogen, -CN, or -(C -CH.al kyl (optionally
substltut ed wth 1 to 3 halogens); R7is -H -hal ogen,
(RIS(O C4)a| kyl (optionally substituted with 1 to 3
haI ogens) R8 is independently at each occurrence 15
haloge

(G- )alkyl(o i onal |y stltuxe ith 1 to 3
' )qa| o ﬁﬁltuted
with 1it haI ogensi ('O CS)cy | kyl or

-S(02)- (G -C3)dl kyl(optlohally substituted with 1 to 3

O+
-—N R -—N N—R
e

, or , wherein the dashed line represents the point

of attachment to the R* position in formula Ta;

5 Ris
, )
v O :, ( 0
H N g N QJ\N (0]
O D, 0, -
R Rg N/ N
R® R’ R20 —R20
e °
N/\‘7 R | o \)‘JJ\ )JJ\
“ R ; N/\ N/\
(e} ' N K/SZO K/N (0]
21 |
R ’ R ’ © ’ R , Or
O
)
)
R® wherein the dashed line represents the point of attachment to the
position indicated by R’;
10 R%is
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
15 -H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is —H or —halogen;
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hal ogens); R9 is -H or -halogen; WO 2007/124254
PCT/ US2007/ 066069 -14 R20 is independently at each
we@ewaneesce -H, or -(C -C3)al kyl (optionally suPSt/US200%066069
with 1 to 3 halogens); R21 is independently at each
occurrence -H, -halogen, or -(G -C3)al kyl (optionally
substituted with 1 to 3 halogens); 5 R22 is
i ndependently at each occurrence -H or
- (G -C3)al kyl (optionally substituted with 1 to 3
hal ogens); and R23 is independently at each occurrence
R—P is n(d@)en@@])t]alakyamh omurre@(eq-lon( (- CGAylay lloptionally sutanwtddeyith 1
(gr? g@lﬁ the i nvention provides a conmpound
ucten represented by fornula la; 0 RL RAN R3
R2! 1R4hdeﬁﬁiid¢rit]a)at eash oecupharerbc el dgeml or W Cach pidyibptenslal t

er. N1 NHNNJI\~<Ris, , or ,
\Rﬂb g‘l?eﬁlvi”ﬁahﬁ{?gs}f?@&e?svne represents the point of
&R’tiamlemntientlo at dveh Boduasidei-Onori-(C, f@aiyll@ptidallsl ubRituies with 1
-CH]%“ ne, -fluorine, or -bromne; R2 is -chlorine,

PEME: *Yr -bromne; RIis -Hor -halogen; R4 is
RE® IR depenB&tgaf bach bexuRBnde -R, (C?»C%alfk‘yl blefbl@\'((R chalRyl

wher ei n the dashed | i ne re{aresents t he poi nt _of
at t acHnhiethes gnRadamens the dayepiigprpy ?S&q?ﬂwauqdétmﬁgrailg

represented by formula Ia;

(Ia)

or a pharmaceutically acceptable salt thereof, wherein

H
N N
Ny NI\ \ N S
’ ‘\\ HN\/I)\<’
o N >
Ois T, , Or ’

point of attachment to the R position in formula Ta;

, wherein the dashed line represents the

R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or
-halogen;
R*is

R® R’

:—N/\:>7R5 N N-R°
| N

, Oor , wherein the dashed line represents the
point of attachment to the R* position in formula Ta;
R’ is
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WD 2007/ 124254 PCT/ US2007/ 066069 -15 OO R8 , O n ~
unNSN-~SN(CH2)m S- RS ii -S02-(Cl-C4)alkyl, 0

wO2®7/12264 O/ _\ +-S-N O 0, wherein the dasheplCT/U8m®07/066069

represents the point of attachnment to the position
indicated by R5; wherein mis 1, 2, or 3; R6 is 5 -H,
-hal ogen, -CN, or -(G-C4)al kyl (optionally substituted
with 1 to 3 halogens); R7is -H, -halogen, or

-(G -C4)al kyl (optionally subsiituted with 1 to 3

hal ogens); and R8 is independently at each occurrence

-H -(G - CG)aIkyI(op?l Ly, ijszfltu@ed with 1to 3
hal ogens), 10 - (%0 )aHﬁrIl\( OptH-PTIY J(gH,)m
substlstdjt(%d 1 tc0) al ogens)? o) or
(O - ts oaI kyl or’ ’

-S(02)r PO,«-@)aI kyl (optionally substituted with 1 to 3
hal oge‘ﬁﬁ)' \TI/Q anot her enbodi nent the invention
a

provi deo H&@kn%erdagﬁeamk Irapres&ﬁpﬂh@?@m &Gtthment to the
formula la; O la) or a

phar maesismiiedieatsd ta/cl?seb(h%rblnén tdl 2 arRer eof , wherein HH
;N N~ HNNJ--<Ris, , or, wherein the dashed
't ne represents the
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens); and
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(Cs-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens).
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ia)

or a pharmaceutically acceptable salt thereof, wherein

H
N N
Ny NI\ \ N S
’ ‘\\ HN\/I)\<’
o N >
Ois o, , Or ’

point of attachment to the R° position in formula Ia;

, wherein the dashed line represents the

R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;
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20

poi nt of attachment to the R position in fornula Ia;
20 Rl is -chlorine, -fluorine, or -bromne; R2is
WO eiroe42ee, -fluorine, or -bromne; R3 is -H oPCT/US2007/066069
- hal ogen; WD 2007/ 124254 PCT/ US2007/ 066069 -16- R4 is
R R7 RS R ~-CN-R5/ R L NN NrRa NNR8 ~/ or
, Wherein the dashed |line represents the point of
attachnment to the R4 position in fornula la; 5 R5 is
I\ N-N N~ NJ tN-N O -N(R8)4-R8), ; ~/ or V wherein
the dashed line represents the point of attachment to
tRAas position indicated by R5; R6 is 10 -H, -hal ogen,
-CN, or -(g -C)alkyl,(optionally substituted with Ito
3 hal ogeng); R7iis - - hal,og or
op ALy s ub@)m,;éd RO 3
hal ogehs =s( | ndepe tly at occurrence

-H, -(CG -C6)al Kyl (optionally substifuted with 1 to 3

hal ogens 15 -C(Q (Q—QG) al kyl (optionally
subst i+ut ed Wi&h | tb N'O@GHS)

- O - ( )CyC|OQa| Kk , wherein the dashed line represents the
-S(02) - ( C3) al k Mtlonally substltuted with 1 to 3
hal og@‘h‘g‘)o atti‘ MgRP MR diepigen eAtmthE: | nventi on

m°evi des a conpound structurally represented by
formula Ib; H N OR

O PO PO PO B

NR*R®), ,

wherein the dashed line represents the point of attachment to the position

indicated by R’;
RCis
—H, -halogen, -CN, or -(C;-Cs)alkyl(optionally substituted with 1 to 3 halogens);
R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens); and
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens).
In another embodiment the invention provides a compound structurally

represented by formula Ib;

§
o\
R
N 7““ R
R? R*
(Ib)

or a pharmaceutically acceptable salt thereof, wherein



N3 R 20Rz/ R4 (m or a pharmaceutically

acceptable salt thereof, wherein WO 2007/ 124254
wean/wses07/ 066069 -17 RL is -chlorine, -fluoPCHES2007/066069

-bromine; R2 is -chlorine, -fluorine, or -bromne; R3

iIs-Hor -halogen; RAis RERTRSi I \ RBi I NR6/
RS NNN N- NNRNONS5~ 5RS ,,,, CH
NN OO\/ 101\ OI\'S H3Ci i NO 4 N- 1\ S-1

\ NH or , wherein the dashedit.ine represents the

poi nt of attachnment to the R4 position in formula |b;

FE 1§ =<chlb@ine, Hfluerinal ngbmmine(j%f is—CMNorine, -fluorine, or -bromine; RYis —H or
-{ Q& -CA)al kyl (optionally substituted with 1 to 3
ﬁgﬁ%o%*gﬁs), ~C(O OH, -C(0 O (Cl-C4)al kyl ,

RO - (C1-C4)al kyl, -O (G -C4)al kyl (optionally
substituted with 1 te 3 hal ogens), -S02-(C -C4)alkyl,

-N(R8) (R8);, -phenyl 1) (R21),_\ ,
-C(O-N - [ Nos) -N\ O
1C$3 ?\Iohi{%;# ’98) ! @;’ Wl (-,?QR@L :! < > ")

B

' ! / \ 8 ! / \ / \ \IN : /
-+ -—N N—R~ —-—N O i

CH,

£ X N

Y oy 16O L L
o :—o@ -0 ; o 4 S

H,C : : : :

1 /N\ ,O 1 \ 1 \

,:_Q;N ; S ; NH

' , ,or , wherein the dashed line
represents the point of attachment to the R* position in formula Ib;

R’ is
10 —H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3

halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens), -SO,-(C;-Cy)alkyl,
NR*(RY), -phenyl(R*")(R?"), -C(0)-NH-(C3-Ce)cycloalkyl,

T\

15 O B O B B R’ B
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s NN OR11, 1 zz LS N8 ~SN,(CH2)m~S N 0 N~ R 7
RO 150R' O' ORR, , , , W 2007/124254

weEaNUses807/ 066069 -18 OO0 N O R20 RR1  R20 PCT/G8N07/066069

11 C NY 20 RRORL 20 RR21 RLO ONN'--k 6 S=0
OWO R22 , or R23, wherein the dashed line represents
the point of attachnment to the position indicated by
R5; wherein mis 1, 2, or 3; 5 R6 is -H, -hal ogen,
-CN, or -(G-C)alkyl (optiongd-ly substituted with 1 to
3 hal ogens); R7is -H, -hal ogen, or

-(G - aIkyI(optlonaIIy substitu ed W|th1to

hal oge. R8 i s irndependently nce 10

“H, -(C -\o6)lal kyl (th Iy substi ut !
hal ogens), O (G - @Séyl (option subst [ t
wth 1to 3 ha\IRgagens) Or=( C3- C8) gycl oal kyl

-S5(02)- (G -C3)al kyl (optionally’substituted with 1 to 3’
hal ogen ); RO isEA(thor - hal ogengy 15 R20 is
i ndepe ‘ /ecjcurrenqﬂl\

-(G - CB)aT' (optlon ylsubstitut W|th1 to 3
hal ogens) J\Basl"fq S | naépé‘ﬁ@nt ly at e%ich occurrence -H,
- hal ogen, or & (G - C3) al kyd{ opf i onal | R wherein the dashed line
represents the point of attachment to the position indicated by R’;
whereinm is 1, 2, or 3;
RCis
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Ci-Co)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is —H or —halogen;
R*%is independently at each occurrence -H, or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens);
R?!is independently at each occurrence -H, —halogen, or -(C;-C3)alkyl(optionally
substituted with 1 to 3 halogens);
R**is independently at each occurrence —H or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens); and
R*is independently at each occurrence -H, -(C;-Cz)alkyl, or -C(0)O-(C;-Cy)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula Ib;



substituted with 1 to 3 halogens); R22 is
i ndependently at each occurrence -H or
wo ¢@rALRFal kyl (optionally substituted with 1 POI/US2087/066069

hal ogens); and R23 is independently at each occurrence
-H, -(G-C)alkyl, or -CCOO(G-C)alkyl. 1In another
enbodi nent the invention provides a conpound
structurally represented by fornula | b; WO
2007/ 124254 PCT/ US2007/ 06606%- -19- HNOR No% R 3
R2 R4 (m or a pharmaceutically acceptable salt
t hereof, wherein Rles -chlorine, -fluorine, or
-bromne; R2 is -chhor ne, -fluorine, or -bromne; R3
is -Hor 5 -hal ogen® iSOR6 R7T R Rs N\>- Rs / Rs L
NN N rR6 NNRs ~/ 0 &rel ) the dashed |ine
represents the point of aitagch Esthe R4 position
informula lb; 10 RS is -H -ha

-(Cl1-C4)al kyl (optionally subst'ituted mnth 1to3

hal ogens), -C(O OH, C(O)O((tg C4) al kyl ,

SEb e Lol prittabls Sut (iaiegh bhexTn | gbo! ?ga' Sy al kyl

RGREN(ORBY,,-fIdbrikd, or--NOmiMN-RI1N —QllbrnNO flubNeE, 0O Bb®inei Y. 1§L -H or

+4 ' C NN
S5 -halogen;

R*is

: 5 N N R’
=N R —N  N—-R
, wherein the dashed line represents the

point of attachment to the R* position in formula Ib;

10 R’is
—H, -halogen, -(C;-Cs)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)OH, -C(0)O-(C;-Cyalkyl, -C(O)~(C;-Cy)alkyl, -O-(C;-Cy)alkyl(optionally
substituted with 1 to 3 halogens), -SO,-(C1-Cy)alkyl, -N(R*)(R®),

15 o R 'O



10

15

20

25

s 10 'R 11 +SN, s ~SN(CH2)m~SNON R22 R9
OR' O' ORSR 0 15, , , , , OO0 0 RO Reo R21

WO 2074254 L 21 R20 R20 R20 R WD 2007/ 124254  PCT/US2007/066069

PCT/ US2007/ 066069 -20- 0 O ~!\N\~ "N v S~=0 ON\yo

R22 , or R23, wherein the dashed line represents the

poi nt of attachnent to the position indicated by R5;

wherein mis 1, 2, or 3; R6 is 5 -H, -halogen, -CN,
-(G-C)al kyl (optionally -substituted with 1 to 3

hal ogens); R7is -H, -halogen, or

- (G - CARal kyl (optigpally substitgted with 1 to 3

hal og 8 | Sk e/pejndently,ﬂx\t ach occurrence -H,

-(a - OB)af' (optlonq\Sj substitut with1to 3

(

hal ogens) , S¥e o) "G6fal kyl (optyonal I'y
substituted Wt h 1 to 3 had Qgens) , R?® wherein the dashed line

RS og;ep(e@fntsc%y apiR (damhmﬂfatp (B3¢ roier indiseist PiReh 1 to 3
hal 0g&MR&kin m B9, Qsor-3H or -halogen; R20 is independently
at,_each occurrence -H, or -(G-C3)alkyl (optionally
Kistituted with 1 15 to 3 hal ogens); R21 is

i ndepeﬁd%Qltolgéﬁ atN %C@l%ﬁ%[(gﬁ%aﬂﬁubsth@tle@gﬁﬂ 1 t@g halogens);
- (G - C3) al kyl (optionally” substituted with

I?allsogens) R22 is independently at each occurrence -H

- ( q{ %Q&n‘%‘ Q@P& )QE@kdpﬁo&%?%ﬁﬁstlﬁﬁc%%lm “?) 3]11a10gens)
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is —H or —halogen;
R*%is independently at each occurrence -H, or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens);
R*!is independently at each occurrence -H, —halogen, or -(C,-Cs)alkyl(optionally
substituted with 1 to 3 halogens);
R**is independently at each occurrence —H or -(C;-Cs)alkyl(optionally substituted with 1
to 3 halogens); and
R* is independently at each occurrence -H, -(C;-Cs)alkyl, or -C(0)O-(C1-Cy)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula Ib;

§
o\
N 1
o R
N 7.m\‘j©:R3
R? R’
(Ib)

or a pharmaceutically acceptable salt thereof, wherein



to 3 hal ogens); and 20 R23 is independently at each
occurrence -H, -(G-C3)alkyl, or -C(OO (G -C4)al kyl.

wo pooanaber enbodi ment the invention provi des BCT/US2007/066069
conmpound structurally represented by fornmula Ib; H N
NN ORLNI R3 R2R4 (m 25 or a pharnmaceutically
acceptabl e salt thereof, wherein WO 2007/ 124254
PCT/ US2007/ 066069 -21 Rl is -chlorine, -fluorine, or
-bromine; R2 is -chlorine, -$l-uorine, or -bromne; R3
is -Hor -halogen; RAis R RT RS Rs NRs/ RS NN
R iv-RblokNe, RBuGine/ or -bromine; Rhir-ehlnrind) elwashed-trpmie; R* is -H or
r_ﬁ%%ﬁents the point of attachnent to the R4 position
in tornula Ib; R5is0~0-i o NNN1.1, 6 ~ R0 NC
R'R2 Rs ~ R$ Rzo Rzo 0 p 1O

, Or , wherein the dashed line represents the

point of attachment to the R* position in formula Ib;

R’ is
1 ! 0]
v O :, ( 0
: N : N QJ\N (@]
O 29 O\ R20 aJJ\N
R R N~
8 R’ R20 —R20
g i
S W TN
) R \ N/ﬁ N
K(o ~ N k/S: o K/N o
21 | v
R20 R o RZ _ or
'Y
)
10 R® wherein the dashed line represents the point of attachment to the

position indicated by R’;
RCis
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is
15 —H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
20 halogens);



10

15

20

NI~A RO R21 q1=0 N 21 Rzo R R22 or 0 N 10 R23,
wherein the dashed |line represents the point of
wa@rdoaarent to the position indicated by R5; REI/US200H066069

-hal ogen, -CN, or -(C -C4)al kyl (optionally substituted

with 1 to 3 halogens); R7is 15 -H, -hal ogen, or

-(G-CA4)alkyl (optionally substituted with 1 to 3

hal ogens); R8 is independently at each occurrence -H,
-(CG -Co)al kyl (optionally substituted with 1 to 3

haI ogens), -C(O (G -0Co)al kyI (opt| onal | y substituted

W ish-Hiort-bal8gdval ogens), - (C3-C8) cycl oal kyl or

B! %%?do%e%es%v&s%ﬁaécy?rfac%zga&p@, R et o

R93 halogdds)or - hal ogen; R20 is independently at each

P o SR Gersfva sl 8%2%‘?6“&2% Sl Ao bS Bk, o

Qalsututeingieh t1d,3 ha@kagen, -(G -C3) al kyI (opt| onal l'y
kﬁgg@%&#ﬁ?d a‘\é\%atcg 8@HHBQ%UP]?% né ?)q’ﬂg’,l optlonally substituted with 1

t§ Chal62na); kpd (optional Iy substituted with 1 to 3
hal ogens); and R23 is inde ndentl at each occurrence

Ry s Indepd nég}]@ﬂak%ch OFFUITERSE (tcf)elya P OO u-andkrer

enbodif®Rthet BbJINER ¥He%e%&vﬂrgﬁ§esal ©apB@idNGucturally
structurally 10 represented by formula lb; H N ORIl

NRrgentrdbRErmplgybior  a phar maceutical 'y acceptabl e salt
t hereof, wherein Rl Hs -chlorine, -fluorine, or

-brorn'ne; R2 is -chI ne, -fluorine, or -bromne; R3
is -Hor 15 -hal ogh

3

R R“

(Ib)
or a pharmaceutically acceptable salt thereof, wherein
R' is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;

R*is
R® R . \
i 5=/\Rs=/\Rsi_@_R5
O HOye HO
Ao O
~+-N R +N N—R
' /

, Or , wherein the dashed line represents the
point of attachment to the R* position in formula Ib;
R’ is
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15

R4 is R RT RS RR NRs/ RS -NN'" N rRs NNNR8 ~/
or , wherein the dashed line represents the point of

wa@rdoaatrent to the R4 position in fornula | b; POI/BS2005066069

WD 2007/ 124254 PCT/ US2007/ 066069 -23 OOR8, O nu
nNNSN-~SNCH)m S-- RPii -S02-(Cl-C4)alkyl, 00
O, or O/ \ +~-SNO O, wherein the dashed line
represents the point of attachment to the position

i ndicated by R5; wherein mig3.1, 2, or 3; R6 is 5 -H,
-hal ogen, -CN, or -(C -C4)al kyl (optionally substituted

with 1 to 3 hal ogens); 7i s, <H, R hal Qoen, or
-(G -C4)al kyl (opti ergiNy gubsty-tut ea—sth (CHHO 3

hal oge ~ B'IG | epen&elegy ‘ab edch occyrrence
- H, -%?%(&WE{)}/”(opti onal I'y substituted with 18{0 3
hal ogen®),,—40 -C(O (C -C6)al kyl (optionally
substitgtéd wth 1 to 3 hal ogens),

-C(O) - {( 03_' C}’@hé}ﬁh kel da@ed line represents the point of attachment to the
-5(02)- (G - C3)al kyl (optionally substituted with 1 to 3

hal ogg¢tstion indigptesHthewhergiaisneAtordhe i nventi on
?gqsvi des a conpound structurally represented by
0

rmula Ilb; H N ORL oR3 NI
—H, -halogen, -CN, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

R is
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens); and
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(Cs-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens).
In another embodiment the invention provides a compound structurally

represented by formula Ib;

N
i)
Ny 1
Q R
N aw R3
R’ R’
(Ib)
or a pharmaceutically acceptable salt thereof, wherein

R' is —chlorine, -fluorine, or -bromine; R? is —chlorine, -fluorine, or -bromine; R® is —H or

-halogen;
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15

20

15 R2 R4 (m or a pharmaceutically acceptable salt
t hereof, wherein RL is -chlorine, -fluorine, or

wo bnom4r84 R2 is -chlorine, -fluorine, or -broPETES20RB066069
is -H or -halogen; WO 2007/ 124254 PCT/ US2007/ 066069

-24-
NNR8

R4 isRERT RBR5 ~-~--CN-R5/ RS LNN N rRa
~/ or , wherein the dashed line represents the

poi nt of attachment to the R4 position in formula Ib;
5Ris 1\ .L_N~> NJ t NN O24N(R8)(R8), ; ~/ or V
mhereln the dashed |line represents the point of
&K'tsachment to the p03|t|on indicated by R5; R6 is 10
- H,

- hal ogen, -CN, -(G-CA4)al kyl(optionally

3 hal oge R7.I S - - hal ogen,
iynak | Rt?ut Ri to 3
i ndepe tI y at occurrence

-(CG -Co6)al Kyl (optionally substituted with 1 to 3

hal ogens 15 -C(Q (Q—QG) al kyl (optionally
subst i+t ed Wikh | tb N'O@GHS)
-C(O) - ( ) qulo@al k , wherein the dashed line represents the
-S(02) - ( C3)al k Mtlonally substituted with 1 to 3
14

hal og@‘h‘g‘)o aitpdymgh

BRIy i nvent i on

m°evi des a conpound structurally represented by
formula la, or a pharmaceutically acceptable salt
t her eof V\,her in HN1

R®is

R’ is

O PO PO PO B

NRHR, :
wherein the dashed line represents the point of attachment to the position
indicated by R’;

—H, -halogen, -CN, or -(C;-Cs)alkyl(optionally substituted with 1 to 3 halogens);

—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens); and

R® is independently at each occurrence

-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cy-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl or -S(O,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens).

In another embodiment the invention provides a compound structurally

represented by formula Ta, or a pharmaceutically acceptable salt thereof, wherein

R%is

N
N ) -
) HN, p
> N ;

, or “,wherein the dashed line represents the point of

attachment to the R° position in formula Ia; R' is —chlorine; R? is —chlorine; R® is —H;
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HN N~ 20 Ris , or ' ,wherein the dashed |ine
represents the point of attachnent to the R position

wopoofozared a la; RL is -chlorine; R2 is -chl ori meT/URR0T/666069

-H, WD 2007/ 124254 PCT/ US2007/ 066069 -25- R4 is R6 R7
\' RBRER ~-CNRE5¢cRNO LNNC NN ~ \~N
O Rs SH3C or , wherein the dashed |ine represents
the point of 5 attachnent to the R4 position in
formula la; RS is -H -chlorpne, -fluorine, -CH3,
-CF3, -0-CF3, -S02-CH3, -C(CH3)3, -CH(CH3)2 ,
ROICH(CH3) 2, -C(O)O-CH3, -N(-CH3)(-CH3), N O O ~N)
~NJ ~N) = NO~ON ©O s NN7 01 "R 11 11 22 N +-S

N8I, 11fcH2)m-~sie N & ' 11,10 QR0 0 RR~
0 N R2 R° LN g H—r° : R® -—N O
1 1 1 : [ BN /

' =N

B B B B B

, or , wherein the dashed line represents the point of
attachment to the R” position in formula Ia;
R’ is
—H, -chlorine, -fluorine, -CH3, -CF3, -0-CF3 -S0,-CHs, -C(CH3)s, -CH(CHs), |
-O-CH(CHz3),, -C(0)O-CHs, -N(-CH3)(-CHs),

T

(@]
CY) O RO RO B HO

B B

’ ’ ’ ’ R ’
O
\JJ\N/H— R2
K(o
or R , wherein the dashed line represents the point of attachment

to the position indicated by R>;
R is —H, -chlorine, -fluorine,-bromine, -CHj3, or -CF3;
R’ is —H, -chlorine, -fluorine, or -bromine;
R® is independently at each occurrence —H, -CH3, -CH,-CH3, -C(CHs)s, or -CH(CH3)y;
R’is —H or -chlorine, -fluorine, or -bromine;

R?°is independently at each occurrence —H or -CHs; and



or R20 , wherein the dashed line represents the point
of attachnment to the position indicated by R5; R6 is

WO pjo7Az2bori ne, -fluorine,-bromne, -CH3, or -EFBUS20R7066069
is -H -chlorine, -fluorine, or -bromne; 15 R8 is
i ndependently at each occurrence -H, -CH3, -CH2-CH3,
-C(CH3)3, or -CH(CH3)2; RO is -H or -chlorine,
-fluorine, or -bromne; R20 is independently at each
occurrence -H or -CH3; and \y-2007/ 124254
PCT/ US2007/ 066069 -26- R22 is independently at each
®ecinindeprodentlfat ¢agh aevotrhee Einbodi ment t he i nventi on

provi re ent b t he
for nuﬂ] ano%‘ 'CR%%)%%@ ‘%f%ﬁ% %lflesaa % ?Iﬁll{aacsgu }%g
aquepttabbeths dbrtmutaher eof , wherein HH N1 N N1 HN N
Ris , , or wherein the dgshed |ine represents the
poi nt of attachnent t%oth R position; Rl is -H -d,
-F, or -CH3; R2is -A°NF 3 R3is -H or -F;
R4|S-(I:H3 -F, -Br, -CI otu -O CH(CH3) 2,

-O- CH2-C(Q NH2, 10 C(O)N(F@LO Rl 6 R21 R N N-RS L

5 %?thrd}%ﬂgc (&g%lyxgﬁ\e@ﬁgﬁ s%t éer@o&hg%f'n Rz1 NRSi 'N?

hﬁyn

R%is “, wherein the dashed line represents the

point of attachment to the R position;

R'is -H, -Cl, -F, or -CHz; R*is -Cl, -F, or -CHs; R’ is -H, or -F;

R*is -OCHs, -F, -Br, -Cl, -OH, -CF3, -O-CH(CHa),, -O-CH,-C(O)NH,,
10 -COONRR™M,

6 21

\C ‘—C\>—R '_@5 %—NCO J;—o/_@R JE—O‘CO
e i G O 2O 1o

(0]

JJ\ ACHy)m -E_qN_(CH n

R20

2
Rzzj(_g .
K( £n

R20 R Or ;

R’is -H, -C(O)-NH-cyclopropyl, -CN, -F, -OCF3, -Cl, -CF3, -O-CH(CH3),, -CH3,
15 -C(O)OH, —N(Rg)(Rg), -OH, -SO,-CHj, -phenyl(R*)(R?"),

0 o
—~ Y A CH +
' N—((>3Hz)m ¢ : A o P N—(CH,)n
< o —, PR
N, \( k/ -g_ J:—%—N o] Rzzk—gRQ
R® R20 ! \_/ o Y .
B B B B Or 2

whereinmis 1 andnis 1;
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0O,(CH2)m1\ NRO N(CH2)n YCR2 s R R20, or
RR5is -H -C(O-NHcyclopropyl, -CN, -F, -OCF3, -d,

WO gl3/12426% CH(CH3) 2, -CH3, 15 -C(O OH, - N(R8) ( R)T/USI0BII/066069

-S02-CH3, -phenyl (R21)(R21), CHOmi(~ RR NN(CzOn 1\
N(CH N(CH2)mN 11 On I\ (/ ON8 O11-OiN O 1S11
-NO RR2 RO 11 A4 RR2O0 --/ or R wherein mis 1
and n is 1; WD 2007/124254 PCT/ US2007/ 066069 -27- O N
R0 OR6 is -H -CN, -OCF3,2%-0CH3, or R20 ; R7 is -H,
-F, or -CF3; R8is -H, -CH3, -S(02)-CH3, -CF3, or
C(O) CHg3; R9|s-Hor R10 is -CH2CH(CH3) 2; RI11
is-H RO is -H R21 ’P\E.LRZOH and R22 is -H. In
anot her embodi nent the inkendi on provi des a conpound

structurally 5 represented by the formula; ORL RAN
RS is B2 -G, 6ICFa, @Iﬁ?éhmxceutl &l |y adegl.abl @ -6€Bt

Eﬁ% %PfCHi‘g"f‘ﬁg)gjs WFI L4 (’)\5 ciN. Rk ﬂNFf:b\ Jr. 1R LS,crcAl,;

ereln t presénts
R! 1s—HR 1s—H;R 1s—F0rHandR is —H.

In another embodiment the invention provides a compound structurally

represented by the formula;

or a pharmaceutically acceptable salt thereof, wherein

N H
I \ N
Ny NI\ \ N SN
’ ‘\\ HN\/I)\<’
> N R
", , Or ’

point of attachment to the R® position;

R'is -H, -Cl, -F, or -CHz; R?is -Cl, -F, or -CH3; R is -H or -F; and
R*is -OCHs, -F, -Br, -Cl, -OH, -CF3, -O-CH(CHx),, -O-CH,-C(O)-NH,,
-C(0O)-NH-CH,CH(CHas),,

~CON P
@Cl E—O—OCHS E—QOCFS @CF3 %@’O_(CH
FoF

. oN :
o il 6 O
i OH - . F !
! ! OH = OCF, OCH, "CH,
B B B B B B
, +0 +0 . N
B B B B

R%is , wherein the dashed line represents the

B
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poi nt of attachnment to the R position; 10 RL is -H,
-d, -F, or -CH3; RRis -d, -F, or -CH3; R3is -Hor

wo Ro7andsfR4A is -OCH3, -F, -Br, -d, -0CH - CF31PCT/US2007/066069

-0 CH(CH3) 2, -O CH2-C(O) -NH2, - C(O) - NH CH2CH( CH3) 2,

NCHN~- N/ \ CN/ aF N~-~s HNC OCH3 OCF 3/
\CF3OCH3 CHB FF1CH3/ \ CO2H/ Ft i /N \ /
F 5FCN/ 11.0 OHOHF S\ OCF3 OCH3 CH3 -LO -0 /
HSOT CH3 / FNo o/ F W»R007/ 124254
PCT/ US2007/ 066069 - 28 OCOLOiN~CiNN~CH
LN'- QO N -0H—~/ ~\-FAp J_~4—\(9 0
NA- O ciB THY=Q ), TN M o Th o” iH g@%
N~0 OF:0 F3 >, , , , ; ;

(0]

o o CF,
2 2 2 2 2
e 0
=
=
2 \:2 4< §NH
CFs Fr or )

Other embodiments of the invention are provided wherein each of the
embodiments described herein above is further narrowed as described in the following
preferences. Specifically, each of the preferences below is independently combined with
each of the embodiments above, and the particular combination provides another
embodiment in which the variable indicated in the preference is narrowed according to
the preference.

Preferably embodiments of the invention are structurally represented by the formula:

0 R' § H
RO\ . NI \ 'N \ \
N " R Y Ny ) <
2 4 Pl
R " or

R" wherein R is . Preferably embodiments

of the invention are structurally represented by the formula:

o] 1 H H
R 1 N'N \ N
\N n““j©: R3 NS Na \ \.\\\\\
2 4 > < i ] )
R " or

R" wherein R is

\ N
N \S = N’ \ K
b\' LegV, Ej/
4 < N II .
Preferably R? is * . Preferably R is “* Preferably R is .

Preferably R' is —halogen. Preferably R' is <CHs. Preferably R' is —chlorine, -fluorine, or

~ZIT
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O QNNF\ NH CF3 F or 5 OGher enbodi nents of the
i nvention are provided wherein each of the

wepdod24rent s descri bed herei n above i s furtherPCEHISTINEWG6069

as described in the follow ng preferences.

Specifically, each of the preferences belowis

i ndependently conbined with each of the enbodi nents
above, and the particular conbinati on provi des anot her
enbodi ment in which the variapble indicated in the
preference is narrowed according to 10 the

pbeihtne Rederalty 8f ar-diidyncePrvtedibeRt is -BforinhePréfombiytR ' an-bromine.

Preabil H h“_ﬁl%{o[g% PRAGESTRE gsd_&% lglhgeFaﬁg?yL@S Aenlgrinc! ublifd, or
Pbeieéna Btoferahip 8disrehlbsne. fefériidy RAlsefitérowr. Rreferably R” is-bromine.
ructurall_hre [es t,e_d E%.theforrmla: ORLHH N~
Enipriie 48" & ik

Prigay & BFn Risor HH NN N- 1
@’réferalbiNR3 1s|\LH P&faﬁﬁlfyﬂ‘ ablhyilo@elo . Preferably Ro .

Preferably R o Pgeferably Is -hal ogen. Preferably
Rl is -CHS. Pre rably s-chlorlg\? -fluorlne or
WO 2007/ 124254 RS
Pre bly Rl or’l N Prefe N Rl |'.s

n%lSPreferany RL is -bromne. Preferably R2
is -haI ogen. Preferably R2 is -CH3. Preferably R2R|7s

-chl pt+wne, -fluorims, or -bromne. Pr rabl y
-¢hl ori peR’® PrefreM abl §—R2 i s -quorlne—@t R’
is-b i ne. OrPr ef bly Fiﬂrefeﬁabi)ﬁﬂa“ erin nd R2
-chlorine. 5 Preferably R3 |s - Preferably R3;s
-hal o en. R6 R7 . .
L L aShau
or —N . Preferably R* is ' . Preferably R* is —N
E 5 ! 5 N ) 8
, R> —+N R —+N N—R
Preferably R*is , , or N~/ . Preferably R* is
, . /N \C,N :
or / . Preferably R* is R , S , Or
 CH,
\\,N | /_@
ne r O@ r
3 Preferably R™ is ' . Preferably R* is

Preferably R* is and R’ is hydrogen. Preferably R* is

R®is hydrogen.
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I\ RSRS5/ N~R5/ R5 Preferably RRis NNR6 R7 -N
R6 NNR8 L/ \ RSRS or Preferably R4 is NR6 R7T ~R5

woR007/1854 or N . Preferably R4 is . Preferabl ypRRUB®0OMG66069

R5 -N. )-R5 -N NR8 Preferably R4 is , ~/ , or \_/ .
Preferably R4 is -NR5 -NNR8 NO~/j] R8 S 10 or ~/
. Preferably R4 is , or CH3 N O H3C Preferably R4
is O\ / , or Preferably R4 is N/ N N- / \ S K2.
or R7T R R R5 Preferably # is Nand R7 is
hydrogen. Preferably R4 is and R6 is hydrogen. WO
2007/ 124254 PCT/ USZOO?/ 066069 -30- ~N~ LN N

Preferably R5is- R8) 0, ;, or -L N O
O, OR8B, OIIl i |_\; N§N'~S (CH2 - i-
R$ |1
Preferably R’ is -N(R*)(R® ), or
AR
+N O
PN/

: lcl) Pon ,R8 |

+S-N +S-N TS-N_(CH,m

) ° Rz or R?_ Preferably R’ is
L{O L{O
E NA> i N i
Q_N\ 8 QRQ Nﬁo
R RO or . Preferably R’ is chlorine or fluorine. Preferably R’
is fluorine.

Preferably R® is —H. Preferably R® is —halogen. Preferably R® is -(C,-Cy)alkyl(optionally
substituted with 1 to 3 halogens). Preferably R’ is —H. Preferably R’ is -halogen, or
~(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens). Preferably R’ is —halogen.
Preferably R’ is -(C;-Cy4)alkyl(optionally substituted with 1 to 3 halogens).

Preferably R® is independently at each occurrence —H. Preferably R® is independently at

each occurrence -(C;-Cz)alkyl. Preferably R® is independently at each occurrence -CHs.
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20

25

30

11 11 Preferably RS is -S02-(C-C4)alkyl, 0 0 O, or
I/ \ +-SNO : Il \--/ O5 Preferably Ris O~ O

WORN7R2254 ~ R22 N9 /Rzo 0 N O 11 N R N R R \R2DURA07/066069

RO Ro O Il RRLI NN IN NS=ObN ~R21 to 15 is
or Rzs. Preferably Rs 00 o0 @BQR RR , or .
Preferably R5 is chlorine or fluorine. Preferably R5
is fluorine. 10 Preferably R6 is -H Preferably R6 is
-hal ogen. Preferably R6 is -§C -C4)al kyl (optionally
substltuted with 1 to 3 hal ogens). Preferably R7 |s
Prpfermplyg RS isalbl. j?reR?ablysR- hahadg@n Proferably R is —fluorine and R’ is
ﬁ Orlng:4)a| kyl (optionally substituted with 1 to 3
hal'ogens). Preferably R7 is -halogen. Preferably R7
IS - (@Gipréyal dyodoynt offthé Inyergiob stei dotlipeuhdmof the Tortnmla3-(3,5-

SRS e b e ey e P PREI e B8 s
@@ﬁ‘hh(ﬁﬁ‘rgmé &M pRarmbéduti€adly abdeplable Rulef therads] &ncglgerl%)ﬁefezrred .
B30y 1 605 DL ARp AR e i1k Ly Brlch 3BT y

Ei,%,@ $tet1’@1ﬂ§'c@@¢H ind¥z6f 2yabl ng yrifidin®ne 6d wahﬁ@emdumcb@able
-fluorine, A preferred enbodinent of the invention are
ﬁ%@ﬂi‘?ﬂ% gAI}ﬂt of pefarigd ﬁ@p%dl@eletgs 8R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-

'9'1&&1 d}Q)’ @545 '6f7|-tb|t‘1;c{h?dll%|- RERNI01-4-yY) rf)‘%/hla}){(lh)l 2ok 4r B plarhiadc@tically

rahy Hi ndazo 5 pyrrolidin-2-one, or

ﬁfv@p%@éﬁif theigpt. fa@b@@ pliBcRCqT ke ipYrapepare thyngyeldptermediate
he AL ful the 11-B-HSD1 inibit

O 0 R BTN TR P o W P PEP b PSRy e

fgdordidg {o(feiB)wa I and the embodiments described herein. A further embodiment of

the invention are the novel intermediate preparations described herein which are useful

for preparing (3R)-3-[3,5-Dichloro-4'-fluoro[ 1,1'-biphenyl]-4-yl)methyl]-1-[(5S)-4,5,6,7-

tetrahydro-1H-indazol-5-yl]-2- pyrrolidinone or a pharmaceutically acceptable salt
thereof.

Patients with type 2 diabetes often develop “insulin resistance” which results in
abnormal glucose homeostasis and hyperglycemia leading to increased morbidity and
premature mortality. Abnormal glucose homeostasis is associated with obesity,
hypertension, and alterations in lipid, lipoprotein, and apolipoprotein metabolism. Type 2
diabetics are at increased risk of developing cardiovascular complications, e.g.,
atherosclerosis, coronary heart disease, stroke, peripheral vascular disease, hypertension,
nephropathy, neuropathy, and retinopathy. Therefore, therapeutic control of glucose
homeostasis, lipid metabolism, obesity, and hypertension are important in the
management and treatment of diabetes mellitus. Many patients who have insulin
resistance but have not developed type 2 diabetes are also at risk of developing
“Syndrome X or “Metabolic syndrome”. Metabolic syndrome is characterized by
insulin resistance along with abdominal obesity, hyperinsulinemia, high blood pressure,
low HDL, high VLDL, hypertension, atherosclerosis, coronary heart disease, and chronic
renal failure. These patients are at increased risk of developing the cardiovascular

complications listed above whether or not they develop overt diabetes mellitus.
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4,5, 6, 7-tetrahydro- 1H i ndazol -5-yl ]-2- pyrrolidinone
or a pharmaceutically acceptable salt thereof.

wopwrhaerspr ef erred enbodi nent is PCT/US2007/066069

(3R)-3-(3,5-Dichloro-4"-fl uoro-bi phenyl - 4-
yl methyl)-1-(4,5,6, 7-tetrahydro- 1Hi ndazol -4-yl) -
pyrrolidin-2-one or a pharmaceutically 10 acceptable
salt thereof. A further enbodi nent of the invention
are the novel internediate _preparations described
herein which are useful for preparing the 11-(3-HSD1
i nhi bDuetestheiambibitehnrod 1t-G-HID hmlieaprdzseatrvdmphmde mteoﬂefrrbmﬂse
descri bed herein. further enbodi nen
iGN B Y "eranFeOfr?P\B IlquﬁP%ﬁﬁ%réFréI‘bW %B@Ibéttqndﬁ%l -B-HSDI1
dﬁ&(ﬁéﬁ&ﬁd Th&k QisBrddRiaGd cagiods sk ldEﬁnefdQlEreﬁ{ & p‘@fabéiﬁ dlsorders
[3,5-Dichloro-4'-fluorof - bi phenyl ] fy
Iarpqi Im%ﬂ[qhs syndaorse disorders’. Opg P%Ikyamdhmm i ﬁalﬁmdmgl Vi Ihalzellc
QIYsrofc@Is"’ Qh@%ﬁaﬂ%ﬁlc ?ytﬂﬂﬁﬁer@&%gré g:ﬁ’f tiley 1n9&19é5}9&1@9f B- E@is‘bl
hereof. Patients wth type 2 dirabetes often devel op
acmm citherrie e prthppesioldsy ohthe dsaildess of in thealbmmostaﬂlc response to
u h 0 I n
PG THE: B B ARG Y AL B S Dt
gllma:t&ehdemmsdoad;menﬂ @ agsosioci agrectoms bﬂ*seqdm%; ofy Didftic
ertens dalter i 0 s,,lnllpld | i poprotein,
g%g C{Sﬁola?(?:)éﬂ‘?’t%bco fﬁynr%% %TI Sl Type 2 diabetics are
at i nCIDﬁBaEdilsfor(&I@”@ﬁd caateth odip isyrgir@ag diSdNeﬁS’Clud:lﬂde but are not
li cgt | ons at hero | er COor.o .
it HbAro e 1 Hubrisnaitsr et 3pih ESHEdn vt i thémi,
yacell eRs iffroved RPN Faiciyn bﬁ%@tbﬁpgaﬁfsyphamwonse prandial
reti nopathy. Therefore, thera ut| C control of %I Jcose
RERBER SRR PrevERHIERPARIPHD YN Tistjase! pgpse dhf). metd
RYRRShE llh?pdgl‘yc@ﬁ@ hyRerHyBaldnila, tnbﬁnaﬁfmn@%ﬂ%@méﬁelsaﬁ%roved
treat ment of abetes el litus. I\/Iany@gatl ents who have
il PR ratr%qugfla& taclHng criEeadivpsderd Bvighbleesd pelygystigovarian
@y&ﬂ&h@@cﬁm (ﬁn'esslgf R cBhs%&ue‘ﬁEe &f@ﬂﬁ)lefép'l'ﬂgnt auto AR Eabtes in
or "Metabolic syndrone" tabolic syndrome is
epdsd e Zatnliby, 1sl¢trﬁ@u$nlafmt9ftlé§,u psdigticaliahpion gesiational diabetes,
I j I
gl?aggtg@ulrgtg coft ﬁc%'tl&%Lmh%& ﬁ‘ﬁéc@%wuhﬁﬁmaane nogiﬂg%r&%pathy,
attrepatiec ebagi feot wasrso reducy:d hl@avftmaldncslélas@ue taglicadononi c
p i sk
Ay, i SAA5R Bhlafh e AhGeBne AFHERIRROA, 25
aib@vaeed/\bﬂebmﬂow mrecnwtdysﬂuegnodeg,lalcomamoetrsulrgmahbeamsmehoratmg

itus. .\D 200 1242?4 F:‘%/hgsg 07/ t660 Due trt
Oﬁ‘r’eaflﬁlsﬁuﬁ HIBY CRERY BY TepgIys BiPod figy a Eﬁr Selimia, %? SURAE
alamagtsﬁéaul indufffididney, congativesiehrt efiluge, wdke, meseg@iadinfarction,
ﬂ%tlons and% OrderSIn\NhICQInhlbltIO f I
PR A saflorcmptotiudd g dimparcd ghcose tolerance

camc;l fnk RS estace §fnd mebs hesteiolic @ﬁndr(ﬂhe’i BetddndiX SOHEEPRICmia,
and. "pet abol i c. syndrone di sorders One of skill in
pelipidemia, dypasiriglyeerideppizm hypeylipogrospieanie. hyperpholistrayiamiagng
"ANBRBIR k& iRV MR rSAL IS RK H &I cagbhbnial &citB Yol YR IBNt Of
11-(3-HSD1  activity eit her in the pat hophysi ol og
tridiqypseBlagidipeasesy PRI HEFHISYRETIEP e ST A HiRn] Wéers
%’ogs‘?tgfdcﬁﬁbetel'ﬁé@con%&ﬁe&%%@%ﬁys dim¥tid dﬁ%l&éﬁaf&é BxXAR! e

pr event treat, [ eviate, di'seases or

@msmttm@ntsoncﬂlsoa%@\@@qs atn@?@hoslwfﬁwmsntcﬂf “Daetis dawrdepy” and

“Heab&id syndrome disorders” while reducing and or eliminating one or more of the

unwanted side effects associated with the current treatments.
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di sorders" and "netabolic syndrone di sorders”. 10
"Di abetic disorders" and "netabolic syndrone

walk@ongess” i nclude, but are not limted to, POCEHDS10065066069

type 1 diabetes, type 2 di abetes, hyperglycem a, hyper

insulinema, beta-cell rest, inproved beta-cell

function by restoring first phase response, prandi al

hyper gl ycem a, preventing apoptosis, inpaired fasting

glucose (IFG, netabolic sysgdrone, hypoglycem a,

hyper -/ hypokal em a, normalizing glucagon |evels,

i mpr olredldition Ltk prieldint matrition prozdige k ngmisad kf Fgmukdt onvg

%h%&? u§% séﬁ‘r’ h%'%f 010 arRAN 4B 'ng%o@( B %[&h cé%{}r‘%'{e?ge
onsequence

onpoumdoif EoMMEbeaphannacadmﬁat St (thofdok) a,nd lapbaniatdusically

b o O B et e ARE T BT LA e

1) ﬁlhﬂﬂtlﬂg%clrl%Hébma&%ﬂfy@nedm%ﬁﬂﬁt fB¥pondecah b MARAEMYor use in
neur opathy, diabetic foot ulcers, reduced intestinal
resturing e dypemicdeyll incagammal fosdss Witksptingd dseasestiising from

n
SR R oAb B B i P BE S FRIBL e syncrome
dlyssfderson h mamngil amnd 6nrmse mo&atn@xh@je&:a,l maitrodis syndrome, obesity,

orat.in an t.issue caused b
FiResk Prei A PRN B P AR S enathy g wound
hnearntg Tldﬁ,rﬂi@ﬁl,ethh%dﬂthlls nﬁeﬁtfom@namﬁmss OEogsEictiy éndibatpeutic
i lure oke, rd| infarction, arrhythm a,
ﬁﬁ Haatien %fré‘aftoﬂlpo ‘ﬁﬂ)& s, wound heal i ng,

I mpai TE@pI@idﬂﬁﬁSﬁltﬁ)@hﬁ‘ﬂl@ﬂﬁ@ﬂZ& thd €sE)of a c&Epdund of Formula I, or a
resi st ance ;l%/ndr ones, netabolic syndrome, syndrone X

Y HERFUHFY & %%ereoaﬁs»mhie Pageiastare oy ﬁ@fltcam@}t;f@évhla@ﬁg Al-B-
Wralch@igp ﬁ‘&ttl?é Iﬂﬁﬂl‘faﬁ: ur@gpaeﬁl&ﬁ%lnﬁﬁ{ o Hllhﬁ)%l‘% 11-B-HSD1 activity
arteriosclerosis | nc udi ng at her OSC er osi s,
glhetdcaaaglwnkbuiasrpspauwtle a pamoragcoi the sianufecundioby ersdivdraent for
redS {(:5‘1%%' f’] t‘%}é 2 ﬁcralt{e\?egfn;% r:ﬁ r%alr, golr Xrﬁl?a&urré) gtggr%led1cament for
Gﬁﬁlﬁ@%ﬁﬁﬁgﬁ Diking hesi etxyess1de abgtﬂsl,D nacslbhﬁlfgiem ﬁhamﬂicﬁurg ofa
TUSt e res |nven|ona OpI‘OVI e net ho
S R farEe e 5&96&5 anq %t cfiraksehgbs syndspy dopdsrp gy mal

SN BN Sy RFAES S mAMN ahRnt f@ﬁﬁi@bdﬂﬁn?&%é&ﬁnﬁdhhﬁ@td@ A btAEhlic
one or nore of the unwanted side fects associ at ed

Widiome, besify r lyperelyceaipndbpresclengeis plsgpmiobeps dlisease, stroke,
REROMROA! AGRYRSwonRBhchmaaddi ti on, the present
i nventi'on provides a conpound of Formula I, or a '
phar nébepreicatinvendion further Ierefldesamqh%@frtm@@ﬂon@apns resulting
n S€ - Far myl
%I%HP&%#& rvrgréé—gw{[ggg c%qp{r rﬁag?ré% ’Qﬂ}a%ﬁlgﬁgf Qlflnbltﬁlgmf—@HbDl
phﬁrmyﬁﬁ:eﬁtahm&ll laymetReice pitalitiey € ar-piHID1 ddtilitemtdiated cellular
exci pient: for_use i.nhi bitin D1 activit
FﬁPO%gén %mawnaahﬁ.nnﬁﬂmqﬁ& reduqipg t}@%HSBﬁ}ICj%“?f Pia R o

Gelrbd#ind Hiab&fRAD Sehet ﬁet@bm@mmm& @ik ord&€ il imam A & infdéhod of
the glycemc level in a manmal; for use in treating a

dryentyg OaFr%}nﬁghabﬁtsﬁnme&belé%wér@mﬂokegtmﬁf Hremidt y;
faferddSI8robi ifchERfcinBtt @b@@@%tr&eaﬁ&rdﬁamranﬁ%@i*agérl wound healing;
syndrome disorders in a mammal; and for use in
tspid ancihogs eirefiysingsdminatteringlto e _r@qu’d orecd ofyash treatment a 11-B-

r c_hear -
E—?@;ﬁéla'% el%%gtth%l;ungtaﬂlgﬁlﬁ%? !1 ?ﬁﬁl’%ugg 8f ﬁ?grglﬁl[&ﬂ 1, 01hcl p%a}maceutlcally
acceptable salt thereof, or a pharmaceut1cal composition which comprises a compound of
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10 healing. Thus, the nethods of this invention
enconpass a prophylactic and therapeutic

wa@elwrneess ati on of a conpound of Formula |. ThECPUSXETI066069

invention further provides the use of a conpound of
Formula I, or a pharmaceutical salt thereof for the
manuf acture of a nedi canent for inhibiting 11-(3- HSD1
activity; for the manufacture of a medi canent for
inhibiting 11-(3-HSD1 activigg 15 nedi ated cel | ul ar
response in a mammal; for the manufacture of a
freundah®ent phamacoutchl sdlngertdleanyl amermascuteeldy adceptable carrier,
he manuf acture of a nedi canent for
trerm’?lo’rexcglgle 'sease ari si ng from excessive 11-(3-HSD1
acti virt ayi;htfoorthé presemaimuémion proyidef a pharmechutairesrhpdsvion which
reati ng diabeti¢c_and. ather .netabol ndr ane
il o e e R R e RO R TR
asthmadEiodllyfoccppibRuarticr, iguar, drneﬁaplbmgaddbtab @ir@Sg in inhibiting
met abol i c 20 syndr obesi. t | ycem a
at HebBRt PP @aptP(g ER i 2 e bh—g-@égé acyifygRegliated cellular

rﬂ@sws&@@tamﬁtedqaldusb RPFAREE: thO Eﬁ'genlﬁ@ @évbng a Mg RIKBA for use in
i nvention further I‘OVI es a net hod of treatlng

disefenediahgtc pralathor irrw@bolﬂq Whtliene deerdge in 3 magimaspad adapted for
qed fn%nlr&)éntﬁﬂ?g cﬁltrgﬁmllabet%s ek ndf'oﬂ{é' Qdegll(tfng perglycemia,
11-( activity in’a manmal’; ¥
iafiiards¢letorigy iehdmic BarHEBRs @ et dkei neyqup@dmyaﬁn_édw@ed hegliag. 25
respo . . r - .
e e e
adbabtiian vaittdongton morenfatthebcabtii\ce sgistahcone agy surble raios.nSwech

%aliﬁgg o(itwe ol {aaces may forp e&gr\r/lelmioe eciec?ed ftrorrr? %t{d? et(ijcs‘r’la{J %ot?esity
apdmy, astdiypdsrtmsme ageﬂ‘(sj'm‘nte fd’nel&rtteaﬁlmﬁlea@@mphta‘tmkmesultmg from

LR s e RASRE HHE SRl SR e

trés@RingEdin @ adsbeited QllﬂhlSBas itRC Thy follypwinghistig deB@uaseeral grobps of

S BB RBr e Sl b bt e et Bt aatiied grey'be combined with
QEHFPAShisindMecdMd Bt CRATRIOLA @SmBing@ypoUnd of WO

2007/ 124254 PCT/ US2007/ 066069 -34 Formula |, or

phar miB&utt Crthggmbodimepiedfhc iayratien  arHwt é‘Bﬁll?Q}laf‘ﬂ pay be

AGLAREGR] B EAbIL&S witlfbd U Rore AftidRK&GIRI €nt. 1n
addition, the present invention provides a

phar maeighl aniliebeins et ingHdeinswin, ingdimsnsleguss anddsiyaivsesuch
% thioQ A &ed in Eiﬂ” 9% ROANIRLEM sk %/S)S%k%xaﬁﬁb?é ROP. (e @Nfc Aoyl

phar maceut | cal y acceptable carrier, l uent, or
@ireiBs0 ehmangokapo.dd 2 1(4r82é ged FR 705121750(N0N®1@10rd15¥ P(/S) rﬂsmample
B2V t n 28 (53-8l
2694 it A00, 6888 R s B0 e 3y i
|ErR 36éd8% (Avgntid)efogbyaopiv Icanhs@eGLPfi aad mmhﬁqrwaul@pswdi as those
dlsclgseod Wil g%@g@ﬁl éﬂlgvod NQI%%E('A‘%?)aaS wcg herral ag? ¥eohypo%1¥ceemic
lagery. event i ng or treating diabetes, met abol iC

S e BERT RS R SradR P RSO R

hﬁl@h('brﬂg;reals Jbiguahided, hepli@sps C(txaﬂnfazdlidﬁl_edlﬂid@Dﬂlla%lldiﬁhﬂlones,

ent conpounds are adm ni ster? I n. . C g
1nsu 1n sensitizers, insulin secretagogues, such as glimepiride, a-glucosidase inhibitors,

agents acting on the ATP-dependent potassium channel of the B-cells for example

potassium channel openers such as those disclosed in WO 97/26265, WO 99/03861 and
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conbination with one or nore further active substances
in any suitable ratios. Such further active

wauwstnanses may for exanpl e be selected from PCT/US2007/066069

antidi abetics, antiobesity agents, antihypertensive

agents, agents for the treatnent of conplications

resulting from15 or associated wth di abetes and

agents for the treatnment of conplications and

di sorders resulting fromor3associated with obesity.

The followng listing sets out several groups of

OBODR34 T0Mwyo Nordaikl A/Sher nnn@nslbmd pohstiure aldnndfbldcker, such
tpner

t%g%g‘?;&g ,a%élﬁ%{ glf.lga%nﬁ)n%&%{l S such tﬁ‘oes? d%%lg%dfm %?:59/01423

and vad ﬁ@&@o&%@f(theN ordisk AYS aml Agrequnﬂémmmemamsdmdi}u?ay

e e PPy e B P R S b R il Grtiin e

iphsyphatise) inhibitbis NinBibAbE gllepadrchzaaed ivadlvedas stabightionas

t sedlsclosdlnEP O (Novo No sk AlS), for
éﬂ’z&ﬂ‘bﬁ%%@%@“ @t@%&%@ﬁg’éw g u‘Eﬂ)é‘lsuI(t‘é@GS‘O%FﬂPé% apthatory of
%Rlcgﬂaﬂasg %K@ﬁféh Eﬁh&%‘d@%’éed Mwo L(J)gmgg% 33 kv A0 Bh42 Tow O

i nsul

0L i W%Pij/é%égﬁp WO @y%%ﬁ@ WO, ﬁ%w%%éﬁzm (Beffipgn-La
308 B tho ARS8 in WOTOIRBER VO 680D (R W SoBA 27and

derivatives such as those disclosed in WD )
éém@almax N&tho? febreaganeyphay kingse-fudphibiseys.gpappypdaprpijeng the
RO NS BTh GuchAQ 8RfiIidehiCahRlshoh REINIER JAYRRGIYSE Bltns),
agents pr eferably conprise I mdazolines,
§gl[np¢}@1d§/ opMer g 0ol pr@@j@nﬂﬂ@% (PQﬁ@{gqoirrtqm@l&@rgtor activated receptor)
At %ﬁlda@ AEP RRG oo PP AR Olflh BRANEe11e3 ol AR Rxr
nS|t|zer I ns secr et agogues, such as
gtetlmafbNm@b@torh&gghmmcwas@Rﬁﬁﬁ&|11Cb|‘t%68 or a@em@ act i ng
on t h?n é%-gﬁleld S Qﬂﬁ&ﬁ Ty ]%ﬁsseﬁ{ c%lrlnp%u&@ rel?e adgn nlé{[er%d 0%1%'111a§'10n
for exanpleée ota ssi’um opener THoS
vithohodie dr annnwm%ﬂa@%a nemlgeglsw&s NSBémtrwacanoyl des (B30)

007/ 12 ReT/ US2007 WO 00/.3747
Pt ERO &35 SRR gliT e, Pt RUER AU hHanAL mix
pkepatation ccﬁmiamgaﬁe &Tifor6 658dse. nat egl i ni de, gl ucagon
ant agoni hastt} e discl in V\D99/0142§..
ona VB BT BB Rkt SR SARS PSS AORBH o diministered
Bhednimefidh kxﬁtﬁ'a?sulph&@/h)rea {akiPaslelibamil agiad ighipiside IBaktMnide,
(dji peptidyl peptidase-1V) inhibitors, PTPase (protein
Chlogermgen. %@Wﬁ{%@f@?r% gligtds Aad elyhiidsi t or s of
hepat iifan@ihey fRsodifid@ bV@8 invBntihithelrddeh@dnPbunds are administered
gl uconeogenesi s _and/ or_ gl ycogenol ysi s, glucose uptake
AbERIRIRASO8 With@tbigpanige.Jorgramp CuBeikiMise (GK) such as
t hosepfi sl ARe gmb&ﬁu‘ﬁ@ﬂ%@ﬁémﬁlonv@e Pl kol are
01/ 834 5 WO 01/83478, WO 01/85706, WO 01/85707, and
v@nm@@mgom@w@m\ﬁu@mﬁ@im@e for cxample repeglitidsses datieglinide.
WO 03 /
(st 1 e R A D ek i epunasgre
iaghini nisitered i combimpioemith arthahz ldimaglicnh ensulin geingitipast fabodamphy
8 e uch S
I%Lré%{ﬁgla% gflcggll(tilztog %iaog;n%zc%% IWS %ht% x 11%&1 1%“@16085%‘%1 atazon? ake,
RRARaAoRe Itox0 19 giiel 037 o T fl 24 attthe e(ﬁnlidul‘ldﬂtéﬂ:lds&bmpﬁ or97/41097, WO

97/41119, WO 97/41120, WO 00/41121 and WO 98/45292 (Dr. Reddy’s Research

Foundation).
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I i gands including the PPAR-al pha, PPAR-gamma and
PPAR-del ta subtypes, and RXR (retinoid X receptor)

w@oonils2s4 such as ALRT-268, LG 1268 or LG 106BCT/LIS200TI066069

anot her enbodi nent, the present conpounds are

adm nistered in conbination wth insulin or an

i nsulin anal ogue or derivative, such as
NaB29-t et radecanoyl des (B30) human insulin, AspB28
human i nsulin, LysB28 ProB293dunan insulin, Lantus(r),
or a mXx- preparation conprising one or nore of these.
In a hu%mhmomsﬁmﬁuﬂmmWHOEmetmgnmmﬂentﬁgmcomempweseﬁbe
%&gpnh %}gcf 13?812&)@%[0 1% uhn%?nsn{}grg ?orm:r(%gglé 0 hV\Astél 2%2570,
tYlMuautM@Cesés, JTdmmmﬁeHﬂwém KR wﬂaﬁmeo%gn @mpn 6136, AR-

TSR £ s TR0 Nt R B FRAV MRS TR JTRBbugS affiSsed in

Icyg@’@'g{lasa 130WOWo/k04A 4ng)m1tn633?1 tWSrqusaez?]m Ivecr)] omﬁg f%:sm:lﬂast

A N Yo lar BRI RN AN AL e g
rmgbuzs W(d@@/zmrs WXROWPE RS 1 rwgamzmmdavcooon%erngb(ﬁwm,
In still another enmbodi ment of i nventi on

pY @818 1 o MO OMGS: ‘é{PeOO/@&H? nWQtOQé%éPQ %Pdc%%%éﬂ% ovo
\N&ﬂh@%kﬁlazolldlnedlone insulin sensitizer, for

exanple, troglitazone, ciglitazone, ploglltazone

r osi gff & BtBerembiodimgny qfélzeolﬁéentlalarhglpms@pz gpi@pounds are administered
enElhiiR4RR Svith @R %ﬂc/og;hasl%zmﬁ £dr &Zﬁ Qrvc}ghﬁosgoéﬁﬂgl S

di sclosed in WO 30 97/ 5119 WO 97/ 41120,
V@gmgvarmezhosand WD 98/ 45292 (Dr. Reddy's Research

Found

G L o e SR RO arr il foes
cooqrohinedion wath ab egeng aleting ios ther LP-ilependembip viastiumrchairtehofzhe B-

Rt RS ailaf s B XA S5 L B3 BT84 o

@padifdel4, CRE-16336, AR- H049020, LY510929, MBX-102,

CLX-0 50151 ) ds di | d
55 105t wiRded ST BBt o SR ABT RS Pispsrb ey Mg
@@&ﬁﬁ&ﬁ&imuombmmmmvmmmmaﬁmzmr (NN 622 or (- )DRF 2725)

(Dr. ed y S Res arch Fo datiané and WO 00/ 23425, WD
00/ 23 et RANHHY A B1C NGFHEPBBRAINTS 2o
Q@ﬂlﬁ%&&l in cﬁ@o&@ﬁ&ﬁi@an M@iaérﬂﬁ,agé?@oﬂﬂftﬁﬁ@&@mdm agent for

00/63190 and WO 00(631 9 (.Novo rdisk A/S). 10 In a
FEPHE FholihEtT iR e POl K TPRe BT dH Ot h & VBt pde Afavastatin,

GRROLHN it @fataie %s'illfa?ﬁaﬁﬁ SffobucBl, GRBINYAIxkRNWb 7atdOr
a- gl ucosi dase i nhibitor, for exanple, voglibose,

émrgsitate, miglitol or acarbose. In another

enbody&iiitan Gherl dibolimERNSA tRDinl i R IR SPREN COMPAAL S ar €
adm ni stered in conbination with an agent acting on

heingTrediasentvatonpvithessnermdsHaeralg fodd mntlkse. ( 3-

In another embodiment of the invention, the present compounds are administered
in combination with more than one of the above-mentioned compounds for example in
combination with metformin and a sulphonylurea such as glyburide; a sulphonylurea and
acarbose; nateglinide and metformin; repaglinide and metformin, acarbose and
metformin; a sulfonylurea, metformin and troglitazone; insulin and a sulfonylurea; insulin
and metformin; insulin, metformin and a sulfonylurea; insulin and troglitazone; insulin

and lovastatin; etc.
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15 cells, for exanple, tol butam de, glibenclam de,
glipizide, glicazide, BTS-67582 or repaglinide. In

w@edo7amasher enbodi nent of the invention the pPEBES1007/066069

conmpounds may be administered in conbination with

nateglinide. In still another enbodi ment of the

i nvention the present conpounds are 20 adm nistered in

conmbination with an antilipidem c agent or

anti hyperlipi dem c agent for37-exanpl e chol estyram ne,

colestipol, clofibrate, genfibrozil, lovastatin,

pr avaSeedrilricrms ghamin gtealeioniptipi efaovapvatds heremalsuevibsd bear their
dextrot hyroxi ne, fenofibrate or atorvastin.

usua?#]%%m%snot her enbodi ment of the invention the

pr eseAs usdipoinds tams “(Q5C gdkilNi“6t,eC gdkylhoctapCyalkyOmefer to

w t.h conmpounds | ower.ing food intake. |In another

SR hainor Branghed-chaiy stursA aliphalic grourse thedpdigeripanbsr of
REBLA SIS B6h asirRetRANyN; @Lﬂ)r@ﬁyl%&ﬂ?oﬂw LN AR HIRE, 06-bEhE -

above- nent i oned conpounds for exanpl'e in_ conbi nati on

Wtvh apethe diker The dgim “AC G sHony | gpEsengrchl-&6 a&lyyggvn aached
ﬁ%@?‘% Q%e‘ﬁraﬁﬁ' 1]%Iﬂfzie 8126%%5’81%& %%?%LIBIQ'IQS% etho o

repa Yormn," acar
mmpbmy, mopropa;qs ahd Lile jakeu Tda fermehdlogand refant fluooy Ichlba)z bivero,

ul,i d a, f.on
b et ST T2 o DR s T e ey
tcamgctyctzeaﬂxgzﬁ from;’%ﬂdgglo dgr7b/ogaﬂbgispty@eilma ;7 cﬁfhlbn alifs. Exampées of
0 1 ral. terns use
ARy S o R A R R L )
tc?@bliexylusyb@dheﬁ?ﬁélﬂld\tgélﬂ(eqs used her ein, the terns

C1- C1- C1- C6) al kyl f
tt(n sFP%ﬁeﬂﬂtOI&ﬁa?IEY Pstwt%cwe&p%ml %(vbetaw)ﬁa aéélsed hercin,

hdaRhilhtl the %61%%9155 q@d‘stl&hﬁ‘e kit GRUBditIMIRaNbtut& \Qﬁ{ Rbr more

atons, such as nethyl, ethyl, n-propyl, isopro
of Bhgsystitients ppeified. Bdeo figtgoups fn qqsﬂtoware Salh%imftﬁgwrtfl Riere than
Thesdvetitlnt (the éubst@@én@é I!ﬁ&}xﬁ/e th& SRIER AtSer® Fakth &R, K¥ibn using

group attached t hrough an oxygen and i nclude moieties

Shrcthrmess indepmnden plimlcpsndetbeys.” exkioadgpendentprsslseiey from” mean

[

t Sg{e%’?&ﬁ fnocﬁlg,glo%r or}ﬁy,elf an%llai ogﬂe ﬁw ggltt %? ‘rsnpth? (@Ie %S?ﬁﬁ&l

cteyrmls orly logdut moef dasorce imths afruptatlddmoracpardupah bych occurrence
C ' f om 3 to 8 carbon

Se?(’t bl ?1‘311% fggndtgééngel{:tgqgéh% Og{ (E)ms Exanpl es of

(C3- CB)1s m;detst@aﬂ Iﬁyll glii]lﬂ}ll nugbeddpss cagr mtsnoice| hamstees! amcbprimates

e ohex

d ycclrdo I?%hﬁlgyaflé ar e()];alglpl gs %/tl qgtler}{[srwqﬁ nhe?/]s]cd} %?{Ignnéeafn of the term
S‘plzb&hl”t Bt@@‘red p@ﬁen’[ﬂﬂ&ludﬁ’lﬁimaﬁsj tr$ht Itdrme‘pitﬁen > ifdudes @destock

n at the grou ﬁ% tlon re. eltthe d

‘é‘h’;'fs VFﬂ? nH’Pa sUb&LTYOLE dvﬁo‘i ‘dﬁnoﬂn Bmingats g “cud-

tch@mﬁgfb:ﬁﬁmilbl QIth Ss sERSbilisekbifehaser!, Becp AR, bifon, goats and
guestion are sub }ltuted with nore fhan
antelopes are examples of livestock. Other examples o 11vestock include pigs and avians
(poultry) such as chickens, ducks, turkeys and geese. The patient to be treated is
preferably a mammal, in particular a human being.

The terms “treatment”, "treating” and "treat”, as used herein, include their
generally accepted meanings, i.e., the management and care of a patient for the purpose of

preventing, reducing the risk in incurring or developing a given condition or disease,

prohibiting, restraining, alleviating, ameliorating, slowing, stopping, delaying, or
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one substituent, the substituents may be the sane or
different. Furthernore, when using the terns

wO pwdepesdent |y, " "independently are," and PCT/US2007/066069

"independently selected fronf nean that the groups in
question may be the same or different. Certain of the
herein defined terns may occur nore than once in the
structural fornulae, and upon such occurrence 20 each
termshall be defined indepesglently of the other. It

i s understood that guinea pigs, dogs, cats, rats,
m\@einmhmenesionam depritypanddm]ding imchendi and/ohuienting existing
%F%%(Lr% ies, of P &géa fptd%{)]}?fe} E}rgartﬁolo %?9&1[%1‘[1%1;1 cgescf%}l])gf % Hg
hinohoadivgs, thd hikevtaeomrm‘ qah&f jof rﬂ}trﬂptomc bnmi)e@hbatmes bothk cure or

SPRT othe B S Re B othSn ot Menm R R tnelles bR

ascdaMBerapautit snd/Gigirdpdik BeticStk@eangy, as b@ﬁmnattuf fal o,

bi son, s and antel opes.a | es | i vest ock.
Q her Aég%ﬁ%r&e@l’ ety dhgr %’Sktl‘iah}é ng &ng?la%unarfaeag% pygount of
(cPRAPbINEYY the WedierRSnvehti kB Ss cap K 5f alleVibkiyihe AMEht@RESEhe
The patient to be treated is. preferably a mammal, in

paneys pathalogisalicqpdionsdiered deseibed o Fhgsspegifie desgoht compound
‘alifBRkdrBPaccadthe td IRAhventidS wiE %ﬂcd’ﬂl@sreeﬂ)éhetérlﬂﬁ{e&' ge tHe hetticular
30 generally accepted neani ng nagenent
SHENTREIECSOMITQUISIARS) thhigase @rclufiwe fﬁ&%ﬁ@& 61@ coep@wgﬁﬂmwgetered,
HRAUGE RGaddiRistrhtRN, B staRGEBEhDSE RE pHRNELRPH D BatRoIGLiNEN
condi tion or disease, prohibiting, restraining,
&Pm¢NQWhWH&?€M@ﬁeI|orat|ng, sl owi ng, stopping,
del ay "@ ongomngzngZ ﬁ%ﬁ%?e‘htlg CI:IAHE%Q%E/ ag(@ §QEt d d%égencompass
rever3|n§) € progre $son or seve Y, TGl n
ehpbainaendicdpredueaiompgsieg s titing ingbdiere) eriuding c@np@md@l) of
e i :
g‘lof?'n%ﬁg g eag(g Jﬁl%%egt 1£grec?16nt{%gglap 11118%h %% age elqa Fgoﬁdlggly‘rﬂelf i of
@hampnqmmoa’rsomposummp bf thapnesnms mvexmoh IeHecocmpas any composmon made
limnatio ase

oAb R REL PR pnaPhaeE Y iStene
amdieor prophylactic treatnent, as approprlate As used
her ei t he herape tically effecti mount
roans 5 R URT Y BYRpG R g g s o Eerh
tcbapridisg GaRaths dbutalobeyitad ddged diesta8NEHANEBNG brefdisbly, greater
varégus pat hol o |cal congﬁtlons herei n descri bed. The

Pyt S G dhegFes e d ERRO I adni ni stered according to

t h' S iTRYRRh Hamadk kdlven®f refeU0 38y sMend 8t BTRSHsdWentshBert to
particul ar 10 circumstances surroundi ng the case

ithreqngering geactiaay tha v uisicatly sqhebilizshibe mwtaa@ 9 #fd amedium within

ten’ 0 Vit afe RAMaNEtisAt i on, the state of being of the
patient, and the pathologlcal condi ti on being

tr eat 8bc ternoimpiotobadc dorm” mesansply sighlhr diecedepitsgpitable as unitary
%ﬁ&g@ﬂ& h R icktS o dﬂd‘&tﬁé? degl hﬁrﬂa@ﬂﬁﬁﬂ&a@%&l urfit containing a
pha e active

maceut 1 cal “product conprising
ipm;glperjmem c{t@)mtly o€ Iacunhs ngteciohpbuhitis) poflucelle deonerdtherapeutic

%C ct 1 %sso?g 10nt\ﬁ1t quaﬁni)ﬁar%aéeu algﬁlﬁg up the carrier.

cor arna conp05|t|ons of the
pr eseifihe ¢amme>nndsmﬁ tlem@nmamsenmryma:}o]mve shd oronororeltienl centers and

may exist in a variety of stereoisomeric configurations. As a consequence of these chiral
centers the compounds of the present invention can occur as racemates, as individual

enantiomers or mixtures of enantiomers, as well as diastercomers and mixtures of
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by adm xi ng a conpound of the present invention and a
phar maceutically acceptable carrier. The term

wo suwbaeem i al ly pure” refers to pure crystall i PEr/U82007/066069

of a conpound 20 conprising greater than about 90% of

the desired crystalline form and preferably, greater

t han about 95% of the desired crystal form The term

"suitable solvent" refers to any solvent, or mxture

of solvents, inert to the omgoing reaction that

sufficiently solubilizes the reactants to afford a

redicteomgist All uchwideotates eneftfoaets, thgerdesén el meagtd anwithin
t i n

S G ey PSP 38k e TROUR BIKRL Rt

smlbtjumrst Borathdexatdples progitet ioram, whénvahslecudawhichinorttains a chlral

ta |.n redet er m ned quan
b s P P RE AR e BrooBfNr s deiappred n
eﬂief rame andl in ths sachadl irgpiesehthfionsof siel helbdute. pitas sraealitinBal is
cajrier. % c ngaound of the present ention.
NEVE Ve 1Bre WB$ B> EHPAPMERR IS d%ﬂ%‘ate%l ﬁ%?af%%(?ré?t ©
iidt@hVrepbs chta@6:00f tRORBIetWle. FMYddhinat dfetSinveGominclude the
consequence of these chiral centers the conpounds of

tiyamplesrreyideq bryeintang althoygh redirpmale PFoyiderarayde ofgne chiral or
ichfoMhAeRd1 for@l) 8Pd {aRTRSSo fOfurtRretiBb&eRE oLMA RMvie AR iBclu®Sall
wel | as diastereomers and m xtures of WO 2007/ 124254
pther tgppoPenEBdey confamagprnd fams ghibe sxamylgs dgpeifed, as well as
pﬁ&ﬁﬂ@éu%éally%@@é&a‘bfé@ﬁ&her%@?ﬁé?sE %ﬂ&ﬁﬁeﬁ@%cﬁhé‘&ﬂif 1§‘<ﬁat@d €
hin the scope of the present invention, whet
|@u¢né10mp@r dipsdgrpgmasy and preggniopmery nﬁthpsefsm@uremax wal e%any;:o r
18 £ AORAER IV e NeERI . when a ol ecul e hi ch
contalns a c ira center or centers of known
confi Qumlwtrhom, wlzenplrcbsbln beut] oriatfgllsorgragodin estigted ying system or
Lgn [ t r .
?Igogér tgléugr%]l? a%en{ér gf lgﬁle%ﬁoli aalpo%ﬁ \Wth r?s?ruﬁéc{ r%f téaf%lelﬂc}? é)rrﬁ:sg%t r1r)1/ the
inmlewleldmmomersuna:jejel foeakdi fisis ﬁttcmdecbthhnenry diastgreomenods
des structuyural . .
SRRt et Bt RSy Bt Brrhet® o BhARHtare ipghuded within
it oyid (ﬁ“ fihd ifcdntiohe thbermﬁpeammheaﬁ‘ thpy ovtipdedls e the ipreser itrention

al t houg| e Exa rov one chiral or .
B P Bk paic B 80 i TP ad Pt oy FpRieh forRd which
@mdipﬁﬁms &re@fblettg Gorhf&f@ﬁh?lu@éﬂ Wwilgih ﬂfé%}gc&ﬁebf ﬂlféfp@ésblﬁﬁnvennon
StGI‘OISOﬁ’EI‘IC an or cagn orqatlona orns o t he
exanpTBSCHR sERMRIREric sarhajeont” 28 used dareippie it tP dhg ipgyease in the

AGRERIABhEmAfidfer bEIgRAted td BRB L MRRIAVERRESMENRS MQ@Qpressing

any isolated enantioners, diastereoners, and or

desrmantisiesic sprighmsgachicy ¢lif thesgncepicof watiogsTigpypess, or "ec”,

WhUE BRing RRASNB FAIRWIRY uidian one form Furthernore,

when a doubl e bond or 'a fully or partially saturated

ring systemor 15 norecthBnBn 18@nt er of asynmet ry

or a bond with restricted rptagability is present in

t he rml ecul e di astereonmers may be forrred It is

|Whemrrd5 ds theamoamyof thedBttensuiversandds is e papattetithe pesord
ar%%ﬁuft—:} athuX 1P tlﬁr I%tlag gatl%loﬁﬁ;eqwggﬁtlgmgﬂ’s 14@(?( §Ou Euc% as is present in
er eor ‘are

a racemic mixture, and an enantiomeric enrichment sufficient to produce a final ratio of

70:30 is achieved, the ee with respect to the first enantiomer is 40%. However, if the
final ratio is 90:10, the ee with respect to the first enantiomer is 80%. An ee of greater

than 90% is preferred, an ee of greater than 95% is most preferred and an ee of greater
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the scope of the invention. Furthernore, sone of the
conpounds of the present invention may exist in

walpdo7azeemt tautoneric forms and it is intendedP@TES208TI§66069

tautomeric fornms which 20 the conpounds are able to
formare included within the scope of the present
invention. The term"enantioneric enrichnment" as used
herein refers to the increase in the anmount of one
enanti oner as conpared to thg-other. A convenient

nmet hod of expressing the enantioneric enrichnment
aMhﬂ@WQMnkehﬁhﬁwﬂmmcépmdoﬁnemmnmﬁom&bhquXSee@bw@mnnmedby

ogg %f Or@%{fg‘ﬂ} i ge%"tr\]%?g V\j%gc?aé& Lé (?ue gwgce%q}é sucO Mis tgﬁsg or

ghqierfemmnte hnqmad clamdatEQraplgf mﬂea dmahaftﬂurmf Clivgcesd deragipropriate

i f..the i
SREeh BB Quqhl Mo Bek i FrerftssBufionie? fos' o Suismeri
rpsmxﬁstwal. widliifl th@rknewR0gd cvae bLordintiiyGhiltef thesitf i &ddétivn, the
produce a.final ratio of 3Q 70:30 is. achi the e
\RP%C I pomerseng gRanfiomgrs Ogﬁ%lfquaﬁs&f f?rgluhﬁdo/%an PBREQ%TF(? by
iohe bH@dinhidyRRI ik @eia vitisizi90 wd kndviiCteEifridhet MndR6REEE, stith as

t he flrst enantiomer is 80%, Am ee of greater t han
g]@pyg fliscl quglbﬁgﬂégﬂue%ﬁt da"E omers. Racemates, ambReselufienst’, John
/yeaihﬁ gdnalfd. avgeandf. LOERALAL S WQ&QW Slé%éc%ﬁé‘mlstrv of Organic
US2007/ 066069  -40 than 99%is nost especially
@eﬁzeﬂﬁéd (Wileurhatpisience d 9 ¢ r dnd iveapean Rateng Agpligation No. EP-A-
@@@@%%L{Bﬁ%&%prl@ be 199, OE}glhﬁB?erS Yot Rkbilifions Thchae r&?}staﬂ?ﬂaﬂ&
standard techni ques and procedures, such as gas or
h@@hﬂp@ﬂﬁ@@ﬁéﬁ@@mWD@@@@'chronatography with a chira
col u
el uent " S HeB R LI ZEAOR A Bhfed 2t B BRI i the an
cbllq\xh@ &varetyi erpg(rcedj,lrﬁs pang ofivehichedr¢ ilkmstratédnin thegprocedures and
\q{eg 9eq ?or%hbe? . The. foal:t%uﬂ Sfler ol%l helle ull;ela ohu qei tﬁ‘e
€ speC| I'C s er eol so ioners
&bmp@nmmuﬁﬂﬁmoklﬁw&mukmmhmomﬁwmenpnmpamqwumymtmm@ of
n the tilizing.well  kngwn .
RuhARE R Ut otrsfad b i ME b me P Pryeg s
Jhe Jagehtes:, st&tingahaterlalfﬂiafehﬂlmaﬂabld%mﬁaf &3l inahwlart, and to the
Resol uti ons

s, lLnc., 81, and. .
SRRt F@ o S o oGy e G BB Y b 57 e g he
%ﬁtf@wmt ﬁ)gmiﬁiﬁlandt[(rWeHﬁ’ts dcﬁEﬁFr)ﬁcKArﬁﬁ grg%lgﬁesdlﬂ %)glrt aﬁﬂgdm ﬂ’@l@@lﬁbus
at en i cati on No. - ubl i she ri

?gme%gﬁgﬁpﬁﬁﬁﬁﬁf@%ﬂg$”F5§%lutlons |ncFude &
recryshafdibe akiseRemds eﬁ@ﬁﬂr:ﬁi&)ﬁ§ E‘%ﬁm@l@é e Procedures are r0V1ded to
chr omat ogr aphy. The conpounds of Fornula |, can
pregshiedatsyhegriectiss O%th@prﬁ@ﬁnymgmtwp apgyshopld n@f be mterpreted in any

ol 1.0V 108t fhe ¥&pk BF the AmP M ARSI RS in HRER i ré’&‘&gﬁ@e @ht&arious
ilTustrated in the procedures and 15 schenes set

fendificatiesis ey bemeadp auhile sefldapardrafsom gfe spirie pgd sceppuifitead t o

REAIIGE ANESOIRAUACR L FU kAt oASPRORST: HOMCl o
e particular conpoun EI ng synthesi zed

sMHﬁﬂﬂh@hodmw@UQ@muanmsuwgﬁmemanmme Iab|I|ty of the

subst The -

ot or 10 SR E R o BF e EAGRH O s Piborstophe

dixamplanghdt Ryodekderes can be determined by monitoring the progress of the reaction

via conventional chromatographic techniques. Furthermore, it is preferred to conduct the
reactions of the invention under an inert atmosphere, such as, for example, argon,

nitrogen. Choice of solvent is generally not critical so long as the solvent employed is
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extent not commrercially available, are readily
synt hesi zed by one of ordinary skill in the 20 art

w0 odoron26g st andard procedures conmonly enpl oyRdI/US20011656069

art, along with the various procedures and schenes

set forth below. The follow ng Schenes, Preparations,

Exanpl es and Procedures are provided to better

el uci date the practice of the present invention and

shoul d not be interpreted inggny way as to limt the

scope of the sane. Those skilled in the art wl|

ngeigg niiemgoihateavtmni apd suffigisntiypaiubilzet tho resctasty tcoefentatledesired
rii t iri of t.he

P T SRR DR T BB 300 DBl

s]ﬂfseqlfenmatqtlom omeicoohpoatds vey ofystalieze b@vod kheotactidihadion

[l ed th t, t t t
Hine BT Ko 80 a2 B s one T s RE P PR e
Sahenre dy eRrepad, aldporision, obdevaptaten. arnd 1Bémadtes asd fiah plducts

determ ned b itorlLng.the ress of the reaction
S G e B R P O ST BB R OB T s Such as
rébidsRgliAaB6 or dhtontaSogRdpBl evdredlid @ppmdsua{ astsiiRa rga&ﬁ bluﬁma
of the invention under an inert atnpsphere, such

for exXBnpiited agpsgbn il anprocrigan. notﬂbﬁ“@%ﬂ%ﬁ“t%‘? ‘%R??Ha“'i’@ with all
JERE6AEINYitORL TREE bbBAbundOmbPBIp Bk Br HOdiHEN: 28RN A¥Bhoint
is WD 2007/ 124254 PCT/ US2007/ 066069 -41 inert to the
ohtheisyighess e tncsipdawall §uewn @itkswt-y sol ubilizes the
react 8 frhCarfabBigtiafidds ub@Sh it Gnstdn® §5Hehf3§‘ Préﬂﬂ%‘uons Examples
conmpounds are preferably isolated and purified before
tehéProcedeesihave beibaemabmeanings snlesrshergopeesemasduiersxamaple, as
[ Rn |
P o e S SR e Pl blet s gt b
et inon "SbCV s ymbawﬁdnenvvgamby“@RE@%@&mdnhgh

' , £
SUARRLALL B BroESEIHRL P e ol FE TRt e 200,
irfterdia itihed" M faotoman pbemhmrqdm Bdl¢ fromSetramethylsﬂane, “MS”

recrystallization chr omat agr.aphy_ over .
g?fﬁﬁgéq {ngssgggﬂtfoglgtrg,létp @Mﬁssdgélgﬁt?frﬂ\ﬁél uitlges 1§$th?de%}herw156.

&Msma@om&ﬂs tERPOGMLAE SredshRichfbicalabliz8idh Siakd ypeftEcncdl €UV
npatible with all reaction conditions. These

6%fﬁ‘i§ SuMEaVIASySPBRirgIEY e c HAWMBr refesal i iTeign gclepr aygyasisiresqpance
ra It metP “LOMIGeroX RS BRI @hrbmaﬁ?xtamd&as\é@béct%mw “Ga/MS”

e art.” The terns and abbreviations used in th
|rﬁ§118 Angas SEIEIERSTADPY Sps SREGOMS Ty EXR sfas o ipfired spectrometry,

RhOfR qb‘goﬁﬁlolﬂ AR irhRdd fﬂ%m ﬂ'égﬁlz{]élg gﬁly%s@ §§1n%}ég?£nw mofall

desi gnat ed. For exanpl , used herein,
fo thic aweix rap ehsenved. HRES refhis t@r@@m tagBerptth cat ed pS|

refer ar :

hi | o OGRS s o Ffum s bt hice

péWWfalm ¢elithjugudigiopiopdamidog NS refdRf to chl@éthylsulfogide, “DMF”
er%?ote Erhgn%% f t %trldep‘ékr%lr’;lr?te LS ﬁ'y rochlo??é? t‘]lcE?gf\nc’l’ rn?e’rs to ethyl

taeett:tta,r‘r‘@tﬂ@ I rsﬁefsam galladivii on craeh‘oﬁr ‘DEM” pda's tosfieddromasdbirey

SPREA R Sipgstp Pt M SehRah Fl e sur o
cheameRy1disiivdne ATFNT rées so &?Elctoraeemlataasiyl, “EDAL” refef 0 MSEhQI-N'-
Z%Jt ! aVI ﬁé@?@yﬁ)eg@%ﬁé %]éyd]rb'_c'hl\on}/ﬁe, ‘Ji{e({B ”Srette% tg rlfﬁy%?oxy

benzotriazole, “Bn-9-BBN” refers to Benzyl -9-borabicyclo[3.3.1]nonane, “Pd(dppf)Cly”

refers to [1,1°-Bis(diphenylphosphino)-ferrocene)dichloropalladium(IIl), “EDCI” refers to
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20 spectronetry. "LCVMS" refers to liquid
chr omat ogr aphy- mass spectronetry, "GO Ms' refers to

w@2®7abhneenat ogr aphy/ mass spectronetry. "I R' r ePEF/ES1007/066069

infra red spectronmetry, and the absorption nmaxi na
listed for the IR spectra are only those of interest

and not all of the maxima observed. "RT" refers to
roomtenperature. "THF" refers to tetrahydrof uran,

"LAH' refers to |ithium al ungnum hydri de, 25 "LDA"

refers to lithiumdiisopropylamde, "DVBO' refers to
oN-Feay hiyHS wlithetky ldminopiohf)carhodiimids htvdrochlmfutehy])BTdr‘ afirgd®, 1,8-
Ei_%J&Plcy&é[g réﬁ)l]un%egeég%o% 12?6%‘6%? %oqe Pﬁg%ﬁleth L 1?an§]8>(%methyl
cEl@Mle FBBE8Y sef¢re todN-Erdboowpabinadee | TsOHﬂ\ﬂéRi‘s to @ftellusnebdfonic acid,

RDLE RS R P ok B oAk IRE wiBlefl iR mth it erive

ACAA]” feERAC cthyBdc@tase/HeRalys Eiittyile; mdz(ﬂﬂa)3 refers to

Eebboncy ar - POORS Rt Bt A oF AP iSgY §hisgie-1 1 -

rbﬁfaplﬁtﬁalmc‘?gmy kefef:rg tmmh}ﬂyﬁfdllﬁﬁneﬁ “tNIBONaRers to Trimethylsilyl
rerers

mangde Bk rﬁF?éWTﬁH%Jwﬂwﬁlaymfl@rfWee% eJaPc T pal | adi
WAt ordmethdaRSd fonie %ﬁl%fd%dé oTHEOZ2 QG 12AADAtyl-dimethyl-silanyloxy,
PCT/ US2007/ 066069

NOEE higferaswo c@ﬂwmthﬁnpsaﬁow% MEFRHOidA L s ithingiéy ltitanium
hids &[ﬂ)le\’i%' %rg 1%1‘4 to b&lof ”Lﬁbrglﬁldl @By ’ refers to phOS{)hOI‘OHS

Di azabl cycl o[ 5. 4. 0] undecene- 7 BSCL" refers

tidlpromisigt PRIt fefers f@|t¢t@hgﬁ[tﬁb‘(lgmﬁlphqpﬂllnemhllét§lmrm ), “MBS refers
rt@ Ilc% ate tlglg/ll%’ E&Qfg‘i’é &ﬁ%’g&ierfﬂ,a EtZBS rs kS (ilgtflyql e'ﬂ{%r, "(Ph3P),Pd"

uéne oni ¢ acl
d¢f9ﬂa ItQ)tetdetlﬁamnéﬁnle@ASITﬂe)paélfaémm (Ob "IPMF&MWT efdrno) S o f ur
%@{tﬂcﬁi@%gﬁfgﬁ ?%eﬁf/% ,acelj[aelzfe féi?li\]s réfgrs D%J[hyﬁaﬁl%e?t't%/uh RXSNE3-
Buty(,d Dibidiry \refeckan damtc@yb)lphmhmd,l EDC"rB8bNAP 3+ ef ers to

e B R TR Pl roP YRR Pof ailery § et acid

'de)d’fﬁéfbly |t($l bytbxycaypaiil.di, a stiBafe, “Tefrefes té ﬂlenyl ‘Me” refers to

Tetr t,yl anmoni u |.uor.i de, 2 fers t

B e BTR a b nﬁeﬁﬂf%tﬁr?ﬁla?ry, GO 1 Betpeoly T
trefeds 1Oufbrodictmhdyiforfitd, anytsoxyefersl,eb m@&;ﬁropylgfa@plsxy OTBSO”
trjfluor omet hanesul f onat I\/leTl (()O Pr)3 refers to

REER Y terteeahil dimetir sy Ae)asf%@rs fosPee t o

RR4ceR ok Qﬁﬂléje cddRr] éf@ﬁ‘s%ﬁ £120BRAE PN A
trlc"br?r]nddg]ry [Igrlgc &i rrefers ioo R OR-1.5-
wé@lﬁ%ﬂ@dﬁlﬁ}dilﬁﬁeml phoshi ne) pal | adi um (0), "OAc" refers
to aC?E@EP&mpI%Vl([e%fh%feﬁl 'cIrQ 11%5‘[%@\/@%{" @k Iﬂﬁf@l@aon cllr:atn%Qd herein and

refers to diethyl "(Ph3P) 4 refers
taget o4 Kitended fogine hiap ms hf theylpaquam\ieamt( ipyny Wﬁlvvﬁﬂkmwparatlons

aﬁ(ﬁ g;[a‘?nptlég fa}\é Mm%é ughgﬁ{lﬁw&n% fﬁlr@gﬁlﬁ}h\l{mﬁt?y or ﬁﬁﬁmb 2000 in
efers to triethylamne ers

tMﬂPI/ SIS/ Tk wEASion &f Se¥R. fram MDIsblmrapyd)re&hydeam ner wheEDC

[B?gv‘i{ abplg:rlﬁe%bcal AbStrflstS yI car bodi i m de

hydr oAHW atah dﬂéOV‘Al-macMHz qfeeﬁrcsmetter incet! itcotagn oH NMlb 8pécta the in
refers t.o.t-butox a structu

o5 e ot A X ERP AP Vo bR ot Sungg M o,

tSpeeitometer (A@I&nt MSDGSTLS id Bedorobydin LEMSOA WaeteX®rrh Q18 (2.1 X

t hano refers t , '
O o BiratH A E R G0y PRt paks stpdpihuetpgl s @ gradient of 5
triisopropylsilanyl oxy, "TBSO'
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refers to tert-butyl-dinethyl-silanyloxy, "NaBH( QAc) 3"
refers to sodium triacetoxyborohydride,

wO pdorfizesd Cl 12" refers to PCT/US2007/066069

D -chlorobis((1,2,5,6-eta)-1, 5-

cycl ooctadi ene)diiridium The Exanples provided herein
are illustrative of the invention clained herein and
25 are not intended to linmt the scope of the clained
invention in any way. The prgparations and exanpl es
are nanmed using AutoNom 2.2 in ChenDraw Utra, or

A9 ONex1o2BIE ncthanMDE0: FBI VBTN 2% arengiion f@nBteSpvet 3 fSmainutes

02 RSP PESUEIS B OGRS GBF er

dpeot monefestherstanged ntethod lix agradiddd oNVROGPect @nitiile/ methanol

Tt DB St Rt £ i Gl 4 AREERI 00 A fouh

MBRUtSL Yt aicsSluthdecnpopatrd o 5 0P ClaalV/B flofk 8 e .8 nit/aii. 8A ddltBnal MS

2.1 .X. 50, 5 mcron) i.s used as stat.ionary . e
%H%IY%S ¥t a%ﬁigl;?&“g@tq%ﬂ maghifie) 4y %%ﬁd%%tﬁ%‘? ngecipgs Anal%lﬂ?’?ﬁ)’ ho
200 I2AREAt REHMSE 087N 1BERQE 30% MeDH QGth ®5mM Ammonium
acetonjtrile/ methanol (50:50) with 0.2 % ammoni um
Fyseititiar Yhes M Bmey nutes  then held at 100 % B for 0.5
m nutes at a colum tenpergiymeaof 50 C and a fl ow
rate of 1.0 nL/m n. Another standard nmethod is a
gradRent of 5:100 % acetomi'trile/wethanol (30:50)  NasH,
Wi 2 % anmoni um f oma l;@ over _Z. Q. m nyf en held .

at, 100 % By f@g dmP 5 min at lum tg at ure gon
dof "50C @nd a, III ow r at eR6f 1. @HrrL%rh&% AddRti onal® R

anal ysis via Agilent MSD (4 oop nachine) is standard
Fl ow i njection Analysis (FIA), no colum is present
and flgwis 0.5 m/mn of 80% MOH with 6.5mM Armoni um

Acetatg for 30sess run ti . Scheme A ~ R 1. TBDMS-C
RHRX R NaBH4&—eHC . nBuLi, DF R2 | /| OH
K2 o-Rg EfCH 1 OE{DgR PBr3 HO ~ Br -~ R2

I OPg4THER2I OP9 10 4 5
5

In Scheme A, an optionally substituted phenol (1) is protected (e.g, with TBSCI)
and then is converted to the aldehyde (2). Compound 2 is reacted with a compound
containing a protecting group (Pg) and leaving group (Lg) to give the ether compound 3.
Pg can be -CH3 or —-CHj-phenyl and Lg can be mesylate or halo. Preferably, the Lg-Pg

compound is I-CH3 or Br-CHp-phenyl. The aldehyde is reduced to form the alcohol (4)
and then converted to compound 5. Preferably, compound 4 is halogenated with PBr3 to

give the 2-bromo-methyl compound.
Protection and deprotection of the compounds to form compounds of formula I

and others are well known to the skilled artisan and are described in the literature. (For

example, see: Greene and Wuts, Protective Groups in Organic Synthesis, Third Edition,

John Wiley and Sons Inc., 1999).
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In Scheme A, an optionally substituted phenol (1) is
protected (e.g, with TBSC1l) and then is converted to

wo b@7ataehyde (2). Conpound 2 is reacted w th BCT/US2007/066069

conmpound containing a protecting group (Pg) and

| eaving group (Lg) to give the ether conmpound 3. Pg
can be -CH3 or -CH2-phenyl and Lg can be nesyl ate or
hal o. Preferably, the Lg-Pg 15 conpound is |-CH3 or
Br - CH2- phenyl . The al dehyde -4 reduced to formthe
al cohol (4) and then converted to conpound 5.
Preferably, conpound 4 i $répatatigehated with PBr3 to

give the 2- br??t“n} t(§‘¥ dlc%Po’{’EE’gHe{ﬁ%x¥)PJ11%&E°1ts'ﬂ%‘e and

deprotection O ounds of
f or muDa&ssélve A dlcditoln@lhsmﬂt(bkglvél 1B nkarhowd 1t dlrrtethglfel'rmalrﬂiwhnd cool

Bl RO B IR LRE b B od REEGRY i torice

O@manig, Syonhbigswarm THRiniigdtukto rocdmntempdatiune Mid say foamd nﬁi@ NBour
:y?tg Wg}e&?qg ]g%ani extrac?\%Zt{l % (gi) P%/SIH %%Qg?céncc) ag/%rG \%uh water 2 times,

t16% aqetuy Illth(iu?m Bhlehi & Riiion PRE BAXYDefst BBidYydvesiddanesul fate.
Di.ssol ve 3, dlchlorophenol (1 kg, 6.13 nmol) in 3L

dit FPéF‘I‘MOPB"r%%“&éera‘(ﬁ‘&mEb‘BI %606@ oihdd i mi dazol e
(918.74 g, 6.75 nol), fol] owed bx
tertbutyl di nethylsilyl crlepaaians (1017, 13g, 6.75

mol ). Warmthe n1%6ﬁkﬁbh94%9&£&}saﬁﬁﬂéﬁﬂée and Stlr
for 15 min. Pour into wate y%m and extract wt
et her Dsgolyg tertypaigp-(3, ﬁéh%}og%hle@ma ety ltsHangAtet 2,25 mOD in4L

tg R G ahyd AR AGHRRYSt o |-bd-01 WBAPLA . @@qﬁ@ahéﬁtté c%ect BEA lithium
brine before drying over sodiumsulfate. Filter and

é&ﬁcb&tlr@tféolhﬁd@%%\ﬁab dlhit o fiegsidgiopis empdsite stir the reaction at
Pf@@ﬁp%d AR Adi QB 1 FHRGELRIE Prek: Y 97395 ARNARIEGOXEG at

D sso

e C-fout bt A, 15Mdiydiekldpioc gikimoyeyor {35 i ek dllosi tharvect{0a 26
g%@%ﬁggggk%mb&agmL dry ;etrahydrofuran and cool to
"o J

1.1 equivalents of sec-butyl lithium
(103. : i 1
s consfit XTI e g DR
doctmrtnlsyllfaftmrrdmmncbatrét& ﬁﬁdfﬁ Vg;uum t8 amoiahgearotid sTiituratceith cold
dlc%d)trér%][ha at (llst('léerg I¢ over éS }j} a}e eelgctcsi{)lgnhlt gr ! \(/:var m

to roomtenperature PourPthe I'e?CtIOﬂ m xture into

ether (5 L), wash with wateP2R&A brine. Dry over
sodi um sul f at e amjo-dichiosnt-mathexyrhelenldeiadsum t o an
or ang

0 AP BBl o TSRS o 1L TR g
Boapauma tirbénad (123 66 gilehd. Qﬁﬂho‘l)— ige2y() ﬁPLyd'nliielﬂ?l@drdleﬁwéand treat
gﬁ%b %&P“}ﬁ%ﬁflﬁ Ejlgﬁ S/)§309 ri‘{mro] Stll)'( e Pe%&%o%l a? reoh¥n tem eraturegfor 3 hours.
Filter off solids and pour into 6 L of water. Filter solids, wash several times with water,
air dry and dissolve in ethyl acetate. Wash with water, followed by brine then dry over
sodium sulfate. Filter and concentrate under vacuum to ~100 mL volume, at which point,
solids start to crash out. Filter then concentrate down the filtrate to yield a second crop.

Wash with hexane, combine all solids and vacuum dry to yield 112.3 g of off-white,
solid: "H NMR (400 MHz, CDCl3) & 10.41 (s, 1H), 6.90 (s, 2H), 3.87 (s, 3H).
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pot assi um car bonate (173.65 g, 1256.5 mml) in 900 nL
di net hyl formam de and treat wth iodonethane (107 g,

was®7A24280l ). Stir the reaction at room t enpereCT/US200D066069

3 hours. 25 Filter off solids and pour into 6 L of
water. Filter solids, wash several tines with water,
air dry and dissolve in ethyl acetate. WAsh with

wat er, followed by brine then dry over sodium
sulfate. Filter and concentrg.e under vacuumto -100
mL vol une, at which point, solids start to crash out.
Filter then concentrate duwepadthedfiltrate to yield a

vacuum dry 1o v b o d Ao RIARRR 50° 00l e "1
NVR (260t d\/h‘lzc,turm&)dlcﬁloi@44ajzdl(0$y bérildelydO @50, 1.2Ho]) and

BoBiiR porsotesr 81§ 2oy ar B SihaRRR0e B 97 ey Byomice

Teasad4 @ 1157 xoly. StlefheZeeﬁﬁ@h ahbwn enpehayids fox Y hben Falked eff\ydieds

igpoutin 121 B wheeh PR B e 3o S Eieneite e s drpend

Risk A 6S8incthyd acclud Dy maﬁgtnbgﬁurh b@fHe BGtd D0 catceht@MMinder
tenperature for 1 hour. Filter off solids .and

pour
VAR ~L-Sdf AEre sitevprnight e fikg) Wesh sl Guspispiggl amount of

thie XARS aid {RuNRUBY ,CAbdntdeYhiithate Gh&s QhMBrd dAd &htdMte with hexane
acetate. Dry over nmagnesiumsulfate, filter and

dQrigkrtseeand crapd prodygevigh when combingd with the firgt grap aquals 245 g
QMl@tE Qf}@ﬁts tRlaﬁtht {ol dotf a th%%l:b&%@ kb Q alh ilEht%Ipf)d%er @@%}terall

exane and vacuum d ncentrate the filtrate

wmﬂ@r H/ AR vEH 2, DM ét)eS W-2h(shBXaind3 (0, 10, y.2&(sd2/@), 5.25

%?d crop of product which when conbined with the
IRES crop equals 245 g white crystals. Repeat to
obtain a third crop of 8 allght tan powder (88%
overall yield): 1H NMR ?—)ﬁ'%%j%ﬁ&— DMSO-d6) 6 10.26 (s,
1H), 7.43 (m 58)6-diéhl2B-4{-methdkl)-phdnyD5metlfanpl 2H) .
Prepagati o
(2. b GINERbY SR e ASoBHARYE e bRk S4eqrgsbii 1500 mL
2thandliagit@l or Arla@mdﬂowwpbe Azid ls Gty (Iiero(ljldlrﬁle @20.54 646rmlo))
in 1500 L ethano d cool e to 7
SBGORNB O SN bF RUB o gCa Y Baact R4 SHERt 1 bt ey saa
QQHcAbI M t1EO ldHatu@A’ied dﬁaﬁ@mnmanu@@)hb@h - alnphnatsmrmfnofuug
hours. Carefu reaction mxture to saturated

Anershedy rﬁxélﬁ?tleFlb(BC}%‘HP@?ﬁhW (g x Liy) pndgy thergopbipsg prganigextyacts
%Qeﬁ@&iﬁﬁlrbﬁﬁate Exfiteamll cWhdehirdlé GlleptRIBhRARBIA(133 X ok k ig@nigh

the conmbi ned organic extracts over sodium

§ ¢: all NME(400e¥ Hz.{eP Clont 686 (0 L8). dnthdr. Abclithist By .87 ¢, 1H).
113 g of a light-tan solid: 1H NVR (400 MHz, CDC13) 6

6.86 (s, 2H), 4.86 (s, 2HkepatigR6(s, 3H), 2.07 (s,

1H). Preparatiqp hloro-4- ! h thanol
(2, 6-di chl oro- g”ggiﬁcz r?)xyben Oxy% err%% anol> 25 Pr epare

t he t Ptepare dertitio anmp@amlesﬂemmllmbyblw m¢tkochasthedratibn 5 starting
BraP2E ALk PR -2 b3 AL W zaldehyde: "H NMR (400 MEz, DMSO-de)  7.38

(m, 4H), 7.33 (m, 1H), 7.12 (s, 2H), 5.14 (s, 2H), 5.05 (t, 1H), 4.59 (d, 2H).

Preparation 7

2-bromomethyl-1,3-dichloro-5-methoxy-benzene
Dissolve (2,6-dichloro-4-methoxy-phenyl)-methanol (113 g, 545.76 mmol) in
1200 mL dry tetrahydrofuran and cool to 0°C under nitrogen. Add PBr; (59.1 g, 218.3



10

15

20

25

from 2, 6-di chl or o- 4- benzyl oxy- benzal dehyde: 1H NWR
(400 MHz, DMSO-d6) 6 7.38 (m 4H), 7.33 (m 1H), 7.12

w@ 200728454 5. 14 (s, 2H), 5.05 (t, 1H), 4.59 (d,PQFysS2007/066069

Preparation 7

2- bronmonet hyl - 1, 3-di chl or o- 5- met hoxy- benzene 30

Di ssol ve (2, 6-di chl oro-4-net hoxy- phenyl ) - net hanol (113

g, 545.76 mmol) in 1200 nlL dry tetrahydrofuran and

cool to OC under nitrogen. Aggl PBr3 (59.1 g, 218.3 WO
2007/ 124254 PCT/ US2007/ 066069 -46 mmol ) under

mlilmcvlbgehr sifrdgemtaingd statat 0T foo B0 Blnutdsn @D@éntoﬁmmtddmmeous sodium
TRLRLE dy ARIRA R0 il O 58RO AN BB W ol
abs. algrprocﬂ.u?.t‘,?asldtn gffpmtmchd. ais NaR (rfofo MHt,t(E)Glg))l a d,88 wzlwa.n
%4%%éH?6X§ 13) 6 6.88 (s, 2H), 4.73 (s, 2H), 3.79

eparation 8
2- brononet hyl - 1, 3-di chl or0- 5- benzyl oxy- benzene
Prepare the title conpouﬁ@iggggﬁélally by the met hod

of Prepar ati anb®mohetil- BQm&ncﬁM b%h@nd;dyrt@nielh@m
2, 6-di chl oro-4- benzyloxy phen - met hanol : ES

(m z) Pregary the(th))mpwdSé%%tﬁély ymsm%hoqr&f PF?HW@O‘P?6 g an 89%
QeldstartiBE frot 209-diEh10fR3U-BAPy 18xy - ﬁhe?l Iy eHEREITES BiS (m/z 347
freatnent of substituted nethy %enzene W th S (X
fMdl). N- chl orosucci nami de; X = Br,

N- br onbsucci nam de; X = 1, N—|odosu00|nan1de) in
presence of benzoyl pero%kb@nqﬁ CC14 under reflux to
afford the correspokplng benzyl hali de 15

Preparation 9 g&Ch or g 4- et hoxy- | ; mef hyl - benzene
Heat a sol ution bi;?ECCh|ON684 met Bi (15 g

0.11 nol ), iodone e (978, 0.16 , and

pot assi um car bonat el (22 g¢=#&, 1 bbcimol ) i DMVF (200 nl)
to 50C and stir fé%Pa hr. Cool the reﬁe@;on to room
t enperature and quegch with I'N aqueous7FE1 20
Extract the aqueous with diethyl ether (Et20). Wash

the ongsihbse Wi fréutlért BEsubthityte® wRthyMkBOhe 6abich KKKt{® = Cl1, N-
Renove the solvent to afford 16. 4 g (100% of the
&E@W%‘@mﬁlﬁ’é‘&u& Br, b}lgﬁ@p%ﬂcp%?,pnilg X =1, N-1odosuccinamide) in presence

of benzoyl peroxide in CCl, under reflux to afford the corresponding benzyl halide 7.

Preparation 9
2-Chloro-4-methoxy-1-methyl-benzene

Heat a solution of 3-chloro-4-methylphenol (15 g, 0.11 mol), iodomethane (9.8
mL, 0.16 mol), and potassium carbonate (22 g, 0.16 mol) in DMF (200 mL) to 50°C and
stir for 2 hr. Cool the reaction to room temperature and quench with 1N aqueous HCL.
Extract the aqueous with diethyl ether (Et,O). Wash the organic with brine, dry over
MgSOy, and filter. Remove the solvent to afford 16.4 g (100%) of the desired product.

Preparation 10

1-Bromomethyl-2-chloro-4-methoxy-benzene
Heat a solution of 2-chloro-4-methoxy-1-methyl-benzene (2.0 g, 13 mmol),
N-bromosuccinimide (2.7 g, 15 mmol), and benzoyl peroxide (50 mg) in CCls (50 mL) to

reflux and stir for 3 hr. Cool the reaction to room temperature and quench with water.
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15

1- Brononet hyl - 2- chl or o- 4- net hoxy- benzene Heat a
sol ution of 2-chl oro-4-nethoxy-I-nethyl-benzene (2.0

wW@20013242801 ), 25 N-bronosuccinimde (2.7 g, 15Pemok3007/066069

and benzoyl peroxide (50 ng) in CCl4 (50 nL) to
reflux and stir for 3 hr. Cool the reaction to room
tenperature and quench with water. WO 2007/ 124254

PCT/ US2007/ 066069 -47 Extract the aqueous with
CH2C12, dry over MgSO4, and-§ji-lter. Renobve the sol vent
to afford 3.0 g (98% of the desired product. Schene
CxFadt tiBragRouOHdh KEBELOby o8cr® €3 QuDind fatcH2REMove @H3sobvent to

o . N.v 5 OR p-TsOH O R11-11 CN
F%%&Jo’% %(%@fﬁg%ﬁ%%?o%t' R& 67 NCH3)z 1:1
Et SN.DMFDVA O N2 H4 N O SshemeCBrederick's ON RZ R4
HNRzIl RA 8la 5 I1n Schene C, treatnent of

1, 4-di oxa- spi ro[ 4. 5] decapzgrone Wbt o hydr hRor i de

saPs<of 4 an atys,c acl d &thyl™ester i esencetPA
of E\:I%BH(OAZC 3 affords 1-(%,é-diox R R?
spio[ 4. 5] dek- 8-yl )-pyrrol i di n-2-ofe. Al kylation is

achPeved by using LDA and benzyl @[/Voﬂi de 5 ts0 give
desired lactam 6. Renoval of the ketal protection

under acidic condition gives ketone 7. Conpound 8 is
pr epar ed b)é treatzment of ketone 7 with 10

di meth B hyl - di net hyl - affsh& or Brederic
Tr eEt @mf 8 @ hydrazrfe= to -s-‘@;\ )
Pr ep&r atf on"1& ¥ (&’ 4- Di oRXdSspiro [ 4.

-yl)-pyrroki din-2 -one Dissolve .
1, 4- di oxaspi ro{ 4. 5}decan-8-one (100 g, 640.3 mmol),
N(CH,),

met hyl - 4
R1 R1
111 ELN:-DMFDMA  \ Q NoH, = Q
. —_— /

e o] N N
or Brederick's 2 4 2 "
R R R R

8 Ia

In Scheme C, treatment of 1,4-dioxa-spiro[4.5]decan-8-one with hydrochloride

Iz-Z

salt of 4-amino-butyric acid ethyl ester in presence of NaBH(OAc)s affords 1-(1,4-dioxa-
spiro[4.5]dec-8-yl)-pyrrolidin-2-one. Alkylation is achieved by using LDA and benzyl
bromide 5 to give desired lactam 6. Removal of the ketal protection under acidic
condition gives ketone 7. Compound 8 is prepared by treatment of ketone 7 with
dimethoxymethyl-dimethyl-amine or Brederick’s reagent. Treatment of 8 with hydrazine
to provide pyrazole Ia.
Preparation 11
1-(1,4-Dioxa-spiro[4.5]dec-8-yl)-pyrrolidin-2-one

Dissolve 1,4-dioxaspiro{4.5}decan-8-one (100 g, 640.3 mmol), methyl-4-
aminobutyrate hydrochloride (98.5 g, 640.3 mmol), triethylamine (90 mL, 640.3 mmol)
and dichloromethane (2 L) and stir at room temperature. Add Sodium
triacetoxyborohydride (135.7 g, 640.3 mmol) stir 17 h at room temperature. Quench with
water (1 L), separate, wash the aqueous layer with dichloromethane (3 X 500 mL),

combine the organic phases and dry over anhydrous sodium sulfate, filter and
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15 am nobutyrate hydrochloride (98.5 g, 640.3 mol),
triethylamne (90 nL, 640.3 mol) and di chl or onet hane

W@ 2ooz)i22pd stir at roomtenperature. Add Sodi uP€T/US2007/066069

triacet oxyborohydride (135.7 g, 640.3 mmol) stir 17 h
at room tenperature. Quench with water (1 L),

separate, wash the aqueous |layer w th dichloronethane
(3 X 500 nL), conbine the organic phases and dry over
anhydrous sodium sul fate, fi4g-er and WO 2007/ 124254

PCT/ US2007/ 066069 -48 concentrate. Purify the

wanenirad. Rurifatht nktkgl ei ¢ 1.6 &gsidcuarymB 6 indiee s digmeter, and

' {. e

ggﬁ‘ Vi &: %ﬁ@)}%n%sgeélg ?ge}at {oﬁg% %hyl'f (’?i%(egslﬂf\,el/ﬁ{e%ﬁ]&f %?fl é §f the
ttiitle kempamnp @Mdﬂd'a@SbraWM\@M}d RHOMMIRS(GID;) SBHINVR ((nCDGJ%) 935(s,

éH%% 38 bmarbd 3038 g P 0s P 1 5854 G Bl

5 Pr epar at| on 12 Pre aratlon 12
6- Di chl or o- 4- met hoxy- be 1 di oxa- SplfOE
n-2-one

1-
51 @e% hiprg-4 pathasy ibgnayloL- Gpﬂgdw@j@ﬂlro 86%%% Yimwygplidi

1-(1, éoala%ﬁm%p bf R{1%4- ﬁlc%%p&) yls) cre@xeénplwrfdﬂlam& @fn:gs €222
22.2 mml ) in tetrahyd rofuran

el o infptrahpdre furgs (i BRMLAG 78 5Ade! Siragen DS e A SO M, 15
20608, 505 0 ST A0 DTBE S

aoBal $tir dmaof at 2735 Coaddrmbhuyiba &f Bbdhohletybi,3- dimﬂld’nﬁ%yﬁethoxy—

RERGte S 2o Tip ST R iy et Fabsa ot move i cold

beRGhi elMov Radvhid Q/‘dﬁﬂi 0\33r l3 thr. QUERE thetrh&uﬁreaﬁﬁ sa@araﬁeﬁ bducous
sat ur at ed aqueous um chl ori de extract

P nEHCH] Orad@éi%&@w sxtsecméh Byl ace%'ﬁé ﬁelOP I‘?&) erbingths

RGaclrd Gy}ﬁéveaﬂh&dfoeyﬁdﬁfﬂdém& lP'uﬁ@rt&i silRHcbidhn @Miting with 8:2
silica colum eluting with 8:2 hexanes: et hy

|
deengrehylgegaty thkk heregesaing Pceaaé%mtf%rq the awﬂw @s ¢ fyery solid,

I%fsgg' g?'b/ afy ﬁ%ﬁ’ E@D{%@Qi 6. %2 (s ?H)54@6 471% (15/{’41@*3 WEB Qﬁg@,ﬁ)(s

(3£I,) 3. 332H) 41 Gn,32H 3. 14513Qh1m21|-}g),283 297311121H)@ o8-2H¢,(m, 8H). LCMS
2,83r2. 97 (m 2H), 1.68-2.04 (m 8H. LCMS m+l 414.

ff) T ble 1: Prepare the Preparations in Table 1

essentially as described in Preparation 12 except for

> t hyl -1, 3- di chl qr o- 5- met hoxy- - ‘
Ao B ke 48 T A e DR E hfmaion 1
Bh@{ foab brd?ﬁc&mlﬁﬁiliMcﬁbm@m%&ﬁmZ@aMepﬁbedn@nﬁe reagent as

data _1-(1,4-D oxa-spiro[4.5]dec-8-yl)- F Br
%Fﬁﬂz‘?comf% 3-(2,4,6-trifluoro-benzyl) F - 370 (M)

) Physical
Preparation Structure and Chemical name Reagent
data
1-(1,4-Dioxa-spiro[4.5]dec-8-yl)- F
Br MS (m/z):
13 3-(2,4,6-trifluoro-benzyl)-

. F 370 (M+1)
pyrrolidin-2-one F
3-(2-Chloro-4-fluoro-benzyl)-1- Cl

) ) Br MS (m/z):

14 (1,4-dioxa-spiro[4.5]dec-8-yl)-

o 368 (M+1)

pyrrolidin-2-one F
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pyrrolidin-2-one F 3-(2-Chloro-4-fluoro-benzyl)-1- G

Br M6 (m

wWR @ 7124239
PCT/ US2007/ 066069

and Chenmni

3-(2-Chl or o- 4- net hoxy- benzyl )-1- C Br

z):

14 (1, 4-di oxa-spiro[4.5]dec-8-yl)- [ "

pyrrolidin-2-one F WO 2007/ 124254 PCT/US2007/066069

-49 Physi cal

cal nanme Reagent data

Preparation

M5 (i

Structure

z): 15

(1, 4-di oxa-spiro[ 4.5]dec-8-yl)- / pyrrolidin-2-one

OCH3 385
MS (M 2):

(M-1)

3-(2, 4-D hl ogp- benzyl )-1-(1,4- G

16 di oxa-spiro[4.5]dec-8-yl)- [/ " 3

Br
85 (Mm+1)

pyrrolidi
Birephsti fum
(Mrl)  py

n-2-one Cl  3-(2-Chloro-
z) Strucfyre and Gheamieal fempi
rrolidin-2-one Br Prepa

4- br ono- benzy
o[ 4. BFagseLl 8-y
ration 18

| ) Pliysidal
[ ) - &m§29

3-(2,6-D
- pyr.rolid
3-(276- D
. 5] dec- 8-

(3 g, 15.
5N Higl( 1d
progress
reaction

Qt(lZC(THDoré—-4Fl’ﬁ<_tthm0y?’oebﬁ5fl¥ W
ke soistt AERs ¥ Bohzy1

Wyirolipyronel i di n- 2- one

3 -;@ﬁum;“% RN i
dh-spinsla BRRt-s o 45C f

can be nmonitored by TLG
phiirglidin-é-ongli | ute with s

-é-(4-@xo-cy
-1-( - di ox

6.5 g, I5HY
. .

at urated &fue

hr, ridom t
or faﬁl;§23eactl 0
. Conc ate

cl ohexyl
MS (m/z))/: )

' 4
eyl
-hydrate
eﬁgrgm'/ai :d
13aM+1)
ous

SoaTunT iy
et hyl

ace

ot e S AR

) and extrac

Wi th

BRLmAYT S

t onpi ned
wi t H7wat er(1.¢-U0Gawbiyo[dntled-8-ybr i ne| (100 , dry over
anhydr oug syLfate, filtered, and=cC pceﬁ@?iﬁ@*?o

i
about 50 pﬁ§&6§'une, dilute withl hexanes (50 |nlL) and

filter to give 5.5g, 95 % as a white solid.

Preparation 18
3-(2,6-Dichloro-4-methoxy-benzyl)-1-(4-oxo-cyclohexyl)-pyrrolidin-2-one
Dissolve 3-(2,6-Dichloro-4-methoxy-benzyl)-1-(1,4-dioxa-spiro[4.5]dec-8-y1)-

pyrrolidin-2-one (6.5 g, 15.7 mmol) in acetone (100 mL), add p-toluenesulfonic acid
hydrate (3 g, 15.7 mmol) and stir for 24 hr at room temp. Add SN HCI (10 mL) and heat
to 45°C for 1 hr. Reaction progress can be monitored by TLC. Concentrate the reaction
mixture, dilute with saturated aqueous sodium hydrogen carbonate (500 mL) and extract
with ethyl acetate (3 X 150 mL). Wash the combined extracts with water (100 mL) and
brine (100 mL), dry over anhydrous sodium sulfate, filtered, and concentrate to about 50
mL volume, dilute with hexanes (50 mL) and filter to give 5.5g, 95 %, as a white solid.
IH NMR (CDClz) 8 6.78 (s, 2H), 4.44-4.52 (m, 1H), 3.78 (s, 3H), 3.37-3.47 (m, 1H),
3.29-3.36 (m, 1H), 3.15-3.23 (m, 2H), 2.39-2.62 (m, 4H), 1.80-2.11 (m, 6H). LCMS m+1
370.

Table 2: Prepare the Preparations in Table 2 essentially as described in Preparation 18

substituting the indicated synthetic reagent as indicated in column 3.

Chemical name Synthetic Reagent Physical data

Preparation
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1H NMR (CDC13) 6 6.78 (s, 2H), 4.44-4.52 (m 1H), 3.78
(s, 3H), 3.37-3.47 (m 1H), 3.29-3.36 (m 1H),

WQ@25A31228 (m 2H), 2.39-2.62 (m 4H), 1.80-2.RaT/{/83007/066069

6H). LCMS mtl 370. 15 Table 2: Prepare the
Preparations in Table 2 essentially as described in
Preparation 18 substituting the indicated synthetic
reagent as indicated in colum 3. Preparation Chem ca
name Synt hetic Reagent Physiggl data WO 2007/ 124254
PCT/ US2007/ 066069 -50 Preparation Cheni cal nane

@j@;ﬁﬁﬁbﬁ C Reé@emtcaﬁtayr&i cal | dat aSynthetic Reagent Physical data

N It e
8-yhy- 3- @,446&1ﬂdoro‘-bemy1§> 3P8-y()MD)4,6-piflubak-1 di nt 2- one

benzyl) - | idjn-2-one 3t @ I or 4- | uor o- 326(N“1)
3-(2-Chlo 36“0 Y588 20 beh2SPAYY)- Yr( (oone

benzyl) - 131(§—C‘ﬁ1'0§5d @XRoroMS ( 18.22-Chloro-4-fluoro-
cycl ohexy rrolidin-2- glro 4. 5]dec 8-yl)-|324
W) 0 OB Sionm 2. on b 34 BB 4. mbt ASBm:
| or @ycfoh@}tmgy&voha&l he 1@@{11014 $Haéds-9n0- 324 (M+1)
benzyl)-1-(1, 4-di oxa- M5 (M
cycl ohex /Pf}e- pyrrol i din-2- >BWQ$‘[‘1141 %Pléf‘ec 8-yl)-|336

(Wi)— 0o one 4 rO- DENZY )~
O TR (e gy ooy

1- (4%1 0X0 bwybﬂéﬁy)mh (1, 4 bkin@)(lét-ls(pﬁfd(ix[m 5] dect BIS3ag):
g’vgzimp;%?o LERAR0R 4 LRl 0n2-one | 336 s
benzyl ) - 191(@4 0X0- benzyl) lp}(rﬂqhdmelz oxa- I\/IS (mg

Al AhA A A
€y €T onexXy 4

TR ATEN SR E AV S RN (T B A M‘;‘(m

3- (226- D chd-ox®@cytiometf1pXxy - bamnziivxa-dpiloBt slugeeg-hy | am no

t hyl ene- 4- 0X Q- 1%/0' ohexyl ) - rrolidi - 2-one 340 (M+1)
id1 yl¥ one

pyrro 2-one pyrrolidin-
3-(2-Chloro-4-bromo- 3-(2-Chloro-4-bromo-

’ benzyl)-1-(4-oxo- benzyl)-1-(1,4-dioxa- MS (m/z):
cyclohexyl)-pyrrolidin-2- | spiro[4.5]dec-8-yl)- 441 (M+1)
one pyrrolidin-2-one

Preparation 24
3-(2,6-Dichloro-4-methoxy-benzyl)- 1-(3-dimethylaminomethylene-4-oxo-cyclohexyl)-
pyrrolidin-2-one
Heat a mixture of 3-(2,6-Dichloro-4-methoxy-benzyl)-1-(4-oxo-cyclohexyl)-

pyrrolidin-2-one (5 g, 13.5 mmol), triethylamine (20 mL) and N,N-dimethylformamide
dimethylacetal (20 mL) in a 140°C oil bath to dryness. Cooling the reaction a bit, add
another portion of triethylamine (20 mL) and N,N-dimethylformamidedimethylacetal (20
mL) heat to 140°C again to dryness. Remove organics under vacuum and monitor
reaction progress via LCMS and NMR: 1H NMR (CDCls) 8 7.50-7.53 (m, 1H), 6.86 (s,
2H), 4.24-4.33 (m, 1H), 3.76 (s, 3H), 3.44-3.46 (m, 2H), 3.19-3.28 (m, 1H), 3.08 (s, 3H),
3.05 (s, 3H), 2.86-2.97 (m, 2H), 2.56-2.69 (m, 1H), 2.43-2.52 (m, 2H), 1.83-2.03 (m, 3H).
MS (m/z): 425(M+1).



5 Heat a m xture of
3-(2, 6-D chl oro-4-net hoxy-benzyl ) - 1- (4-oxo-cycl ohexyl)

WO 2@yne4bi di n-2-one (5 g, 13.5 nmol), tri et hyl BeA/N8200206069
m.) and N, N-di net hyl formam de di net hyl acetal (20 nlL)
in a 140C oil bath to dryness. Cooling the reaction a
bit, add another portion of triethylamne (20 nL) and
N, N- di net hyl f or mam dedi nmet hyl acetal (20 nlL) heat to
140C again to dryness. Renovgi-organi cs under vacuum
and nonitor 10 reaction progress via LCM5 and NVR 1H
NMR (CDC13) 6 7.50-7.53 (m 1H), 6.86 (s, 2H),

g[‘aﬁ _3'4P gar% He P%%illgaratiﬁﬁség T%ﬁlb 3%E%ehtia%‘§%4 _gg’s'(:él’?ed%{f'}?fe%@aﬁon 24

2ul&ﬁtuﬁn9ﬂle(lnrdlcafdd)syntﬁetﬁﬁe&eﬁtg (m 1H) 2 43 2. 52 (m

2LN [ A
LII}, J. UJ L \V) II|. VIO \Ill
POQRIaion D54 P@P)e 55(3‘9%‘%“6069 ] 51S>‘P§’8f' R%'gfge‘i‘ﬁr epar e
the Preparatl I o Tabl e 3 essentioabloyclakexgpscr | bed
in Preparatio N uting the indicated
syntheti ¢ reagent. e ti on| Chbhiteorabenggbur e
Syntheti ¢ Reagent 0 FF1-{4-Oxo- %@@%@%hg 3- 250/ N
i (71416 trifluoro- hpn7\/l\- N( Y2 l:pyrrnlidin 2-one
3- (2- Chl oro- 4-f1 uor - O g C 2(>37’(Q1@hlpr%érﬂ?9¥%-l- 4- 0X0
F cycl oh ) NAN8-oxo-
3- (26Cnl 27 Zﬁl)b;@zoy)/(lo);_l- (4} oxo-
N( CH3) z X, pyadehex?)-por@iddr-2r i
3-(2,4-Djchl oro- benzyl ) - 28 I N 4z (4- oxo-cycl ohexyl) -
a N(CH3)7 pyrrolidin-2-one 3-(2-Chl oro-4-brom-|0 o
c 3-(2-Chloro-4-methoxy-
o 0 cl
benzyl)-1-(4-0xo0-
- ) N zyl)-1-(4-ox N
X\(CH), ocH, | cyclohexyl)-pyrrolidin-2-
one
o 0 ol 3-(2,4-Dichloro-benzyl)-
28 p'\'\b/\@\ 1-(4-oxo-cyclohexyl)-
N(CH,), “ pyrrolidin-2-one
3-(2-Chloro-4-bromo-
0 O Cl
benzyl)-1-(4-ox0-
- /S )\N\b/\@ zyD)-1-( N
2cHy, Br cyclohexyl)-pyrrolidin-2-
one
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29 ?/D- N benzyl)-1-(4-oxo Br
cycl ohexyl)-pyrrolidin-2- N(CH3)z one WO 2007/ 124254

weONUse807/ 066069 -52 Scheme D O Cl Ar B( OR) 2BCT/0818D7/066069

/~ Het B(OR) Z t BUOCHN(CH3)2 O~ rN Na2C3 O N ~/ Br =0-
Ar or Het 9 Pd(PPh)g DME 10 (H3CO O CI NHZNHZ N O C
ONNN Ar or Het EXOH H Ar or Het 11 Ib In Schenme D
conmpound 10 is prepared by treatnment of conpound 9
with various aryl boronic agids or esters under
standard Suzuki coupling conditions, i.e. Pd(PPh)4, 5
Na2CC3 in DMVE. Treatnent dkch«ketlBne 10 with Brederick's
reagent gfford§ co éécilt. The pyrazole Ib is

ep tB(@ )OlrliL wi th_hydjazin. tBUOCHN(CHy),
@ﬁgz lét Na,CO; - .
2-Chl or o- 4 1Bhe pyr gg;‘} >yl ) - & ylnbe- 1- (4-

oxo cycl ohexyl) - pyr F§ Pf‘)d‘?'\ﬁ - 10 one @onbi ne

3- (4- Brono- 2- chl or o- benzyl ) - 1- (4- oxo-cycl ohexyl ) -pyrro
lidin-2-one (0.5, 1.3 mmol),

1- Methyl -4-(4,4,5,5-tetranethyl -[1, 3, 2]

di oxabor ol an- 2-yl)-1Hpyrazole (0.814 g, 3.9 mml)

s8Hidimycar bonat e [( 0. 689 g,NHBH5 Ml ) \i (8 | H20
s Jwith a stream of n|N A
t

(3 nb h

( Ph3P) (0. 150, ~8ra3 mibH), and sSti 5 £ ot
17 hour under nitrogen atnosphere. Cool to ambient
tenperaturé’and add ethyl acetate (20 nL) and water

(10 nJI-D) SChEﬁﬁE Dag(tmﬂohlﬁd 261149Rdparch Be H@atwichtbrebhybuna 9&¥itt Rrious
(2 x (sodi um sul fate) and condense under

B Qer@alcaﬁlé%, g&ﬁﬁ@rs @H?fcﬁ"?élfi%fﬂ SHAKY cqupling eopditiops, GARA(PPh),
ng(t@?m%ﬁﬁ 7 Tgsa{nﬁ%%fllégon@ 180ith B r&Rlibds Meednth#drds Bound 11.

Preparation 3
hp Qy@aﬂl@ﬂomre@&mﬁby Hodtmpengob ¢} &ith hydrazing. - benzyl ] - 1- ( 3-
di met hyl am nomet hyl ene- 4- oxo-
cycl ohexyl ) -pyrrolidin-2-one
Preparation 30

3-[2-Chloro-4-(1-methyl-1H-pyrazol-4-yl)-benzyl]-1-(4-oxo-cyclohexyl)-pyrrolidin-2-

one

Combine 3-(4-Bromo-2-chloro-benzyl)-1-(4-oxo-cyclohexyl)-pyrrolidin-2-one
(0.5, 1.3 mmol), 1-Methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole
(0.814 g, 3.9 mmol), sodium carbonate (0.689 g, 6.5 mmol) in DME (8 mL)/H,O (3 mL)
and degas with a stream of nitrogen. Add (PhsP)4Pd (0.150 g, 0.13 mmol), and stir at
80°C for 17 hour under nitrogen atmosphere. Cool to ambient temperature and add ethyl
acetate (20 mL) and water (10 mL). Extract the aqueous phase with ethyl acetate (2 x 20
mL), dry (sodium sulfate) and condense under reduced pressure. Chromatography (silica,
EtOAc) yields 0.287 g (42%) as a white solid MS (m/z): 386 (M+1).

Preparation 31
3-[2-Chloro-4-(1-methyl-1H-pyrazol-4-yl)-benzyl]-1-(3-dimethylaminomethylene-4-oxo-
cyclohexyl)-pyrrolidin-2-one

Heat a mixture of 3-[2-Chloro-4-(1-methyl-1H-pyrazol-4-yl)-benzyl]-1-(4-oxo-
cyclohexyl)-pyrrolidin-2-one (0.287g, 0.745 mmol), and Brederick’s reagent (0.17 mL) in
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Heat a m xture of
3-[2-Chl oro-4-(1-nethyl-1H pyrazol -4-yl)-benzyl]-1-(4-

wo@7ayekohexyl ) - pyrrolidi n-2-one (0.287g, 0. 7EGI/DRW0)/066069

and Brederick's reagent (0.17 nlL) in WO 2007/124254

PCT/ US2007/ 066069 -53 toluene (3 nL) to 90C for 30

m nut es. Renove organi cs under vacuumto give 0.327 g

of an oil to be used without additional purification.

Ms (mz): 441 (M+l). Schenme 8- ORL N\ BBr3 NO R

TT"O HNI/ NNPyridine ROCH3 CHzCIZ H 12 OH 13
®IRiNne KB NLF P S/foiRD riBOECH:nRve orgapcBu@RY YacNard GOSiviN0.GR7 g

572 SEP gt o i pihelyn Y Bl PR £

treatment of conpound 12 \fchémE8Br 3 gi ves phenol 13
whi ch can be sybsequently triflated to afford

conpeynd  I¥ ing Tf20 ingpresence of ,pyridine. |c can
be pyépare [ugi ng various bokd est’Bls
under andard Suzukh, coupdn ng N RN e.

Pd(PPh) 4 dhd Na2COB in DMVE. 10 Preparathon 320"
3-(2,6-D chl oro-4- hydroxy benzyl)-1-(4,,5, 6, 7-tetrahydr

0- 2H-i ndazol o5- yI )R pyrrolidin-2- one Dissolve

3(2 6%&2? t hoxy- benzyl)-1-(4,5,6, 7-tetrahydr
F;Jd-sl’n 2 Lol i din-2-one (Exanple 1) (15.0

g, 38 mmol) in nethylene’chloride (1.5 L) and 15 ¢ool

to OC. Treat.wth boron trlfbar(fmwdzeO(lgl 219 1)
dropwi se over 30 m nutes Pd(PPh3)4DME
Ar or Het
FCOS\
>\: b/j@\ or Het-B(OR),
0OSO,CF,

14

In Scheme E, treatment of compound 12 with BBr; gives phenol 13 which can be
subsequently triflated to afford compound 14 using T1,0 in presence of pyridine. Ic can
be prepared by using various boronic acids or esters under standard Suzuki coupling

conditions, i.e. Pd(PPh), and Na,CO; in DME.

Preparation 32
3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
one

Dissolve 3-(2,6-Dichloro-4-methoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-
yD)-pyrrolidin-2-one (Example 1) (15.0 g, 38 mmol) in methylene chloride (1.5 L) and
cool to 0°C. Treat with boron tribromide (19.9 mL, 190 mmol) dropwise over 30 minutes
and allow reaction mixture to warm to room temperature. Stir for 28 h at room
temperature, re-cool in an ice-bath, add methanol (38 mL) carefully over 15 minutes to
the stirred reaction mixture. Remove organic solvents by rotary evaporator, and dissolve
the residue in 4:1 chloroform/isopropyl alcohol (600 mL) and water (100 mL). Neutralize
to pH 7 using 5 N NaOH, separate, reserve the organics and extract the aqueous layer

with two portions of chloroform/isopropyl alcohol. Dry the combined organics over
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15

and allow reaction mxture to warmto room
tenperature. Stir for 28 h at room tenperature,

WO 260cof254 N an i ce-bath, add methanol (38 nlL) PEr/E82007/466069

over 15 mnutes to the stirred reaction mxture.

Renove organi c solvents by rotary evaporator, and

di ssolve the residue in 4:1 chlorofornmisopropyl

al cohol (600 nL) and water (100 nmiL). Neutralize 20 to

pH 7 using 5 N NaOH, separats4- reserve the organics

and extract the aqueous layer wth two portions of
shdiomeflfatenfiltsopdepyiorat oaitolid amt yactine dyonB0etd yield 10.7 g (75

Q@gﬁorﬂectﬁle ¥g{1%m921}9%%§43§§g PCT/ US2007/ 066069 - 54

um su orate to a solid and
vacuum dry at 90C to yie népalﬁtmmﬁ (75 % of the

Tr "ﬁ"lflﬁlg%é: gl ﬁeﬁgﬁ%lg%?({ugaﬁ éllcggor%ﬁ( Eng)]ig 1 (E tri uaorroantleﬂ?anesu?fonyl—

3, 5- di ¢)5l6pr-Rtrdhyde>- DX ondhzdl 2= ¢Y-pfrtdldimohpinaiyeisphehydryter 5
4,5,6, 7- tetrahydro 2H i ndazol -5-yl)-pyrrolidin-3-yl met
hyI] phe ester O 0N F3G=N F3CGS-NOC ONO

1..L NI o 11 Cl bblN CF3 CF3 Cl
C

3-(2, 6 D| ‘eﬂ xy@benzyl) 1- NG Y7~ ahgdr
0- 2H i ndazol - 5- "yl pyTIeRdi n- 2- one (5.07d,q o Scr.
ml ) in pyridine (32 m.)%and cool to OC. Treat W|t

b ot DB EREY b S i bt am e O PRy R el Pt s
tygtm@badhuaeone& 01, 1302 méol) impyridieai3 glrrlpﬁ?iataﬂl ® mgd €leat with
e SRR TP AL SO et S ey it oY mixture

Wb vhrnvetresm téihlipefb@ure agek foF 4/h @M@bm&@ﬁb@dﬁ@ uhaieaharogen
Chr omat ogr aph%é sil.ica, hexanes/ et hyl acet at e,
&

@RRasehes. pdd @@aﬂl%u%émfl}ﬁéhxl P%Fé*tt?/élﬁ@yl %}heéﬁa%se@ar@ff gvash
(o nt@ W v@ter MGkt %1@ a8 oV SRt ﬁlfﬁ!ea@rdnﬁ@dié%pﬁ (sh’@a 75:25
z): 645 m’rg cheme F 1 O
exanes/ethyl acetate AM staln to visualize the fractions) yields 4.97 g (58 %) asa
mixture of N1/N2 triflate isomers. MS (m/z): 645 (m+1).

Scheme F

o) R’
i 1. LiOH >
{O~T . /
0
OCH; 2 EDC,
amine
15 0

In Scheme F, 1d is prepared from compound 15 which is first hydrolyzed to acid

I=-Z
I=-Z

and subsequently coupled with various amines in the presence of EDC.
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HNRHNzR ROCH3 2. EDC, | amne NR 15 O1d O
In Scheme F, Id is prepared from conpound 15 which is

wo peogti242y4r ol yzed to acid and subsequently coR@i/E82007/066069

with various amnes in the presence of EDC. WO

2007/ 124254 PCT/ US2007/ 066069 -55 Preparation 34
Trifl uoro-net hanesul fonic acid
3-(3,5-Dichloro-4'-carboxynet hyl - bi phenyl - 4-yl met hyl ) -
1- (4,5, 6, 7-tetrahydro-2H i ndsgzol - 5-yl ) -pyrrolidin-2-on
e CF3S2\ NN, NOCd CR3SZ N/ OC I \ + N1 [/
Cl C COzZCH3 COZCH3 5 Corepameon 34

gfrﬁuéfogﬁ?tgg%fsg_ﬁo[\]\%s% i(ng? Q%I_, 5?—95%%1090 -4’ -carboxymethyl-biphenyl-4-ylmethyl)-

trifluor orreﬂmaﬁ,és?uﬂefrajtyylio-m -mdézol-Stydl-pyatuyidine2-2dd- i ndazol

gFgcg) pyrrolidin-3-ylnmethyl]- phenyl ester (1.0 g,
), 4-Carboxynethyl phenyl roni c acid (0.416

g, 2 Al )g  sodium car borf&S&: ™ !

nol ) i . and degas wit

ni t rogen.” Add_/ 4P (0.078 g, 0.15

at 80C for [ I

to anbient tenperature“ancb,add ethyl acetate (20 niL) %

and water (10 nL). Extract the aqueous phase with

et hy| Cambmafaflpgrosmepimngquifonigpgid 3 Csdehlemmsidtaxatlel?- and

?%ﬁ %@&héﬁ@gﬂon%ﬁﬁg%g g?el:\t/%‘h (grﬁ% 1n§1/algg 9?8 &9%%@@% Sl’methyl

wheryécstal(1.6 Vs, Sé rmrzc)l) 4632bqxiyrRhy IpPenyb beranic e¢id 3’54116& 2.3

S e R
Ftr¢ans ofimatrogkn. Qdé (IExh)nRﬂ @D7% 1@} 5 mmol), and stir at 80°C for 17 hour

un((ier ’n6[r0gen alrll%gp ere. Qi%opto %¥nbient temperature and add ethyl acetate (20 mL)

and water (10 mL). Extract the aqueous phase with ethyl acetate (2 x 20 mL), dry
(sodium sulfate) and condense under reduced pressure. Chromatography (silica, 95:5
CH,Cly/Methanol) yields 0.750 g as a white solid MS (m/z): 632 (M+2).

Preparation 35
3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
one
Combine Example 7 (Isomer 1, see Examples 7-10) 3-(2,6-Dichloro-4-methoxy-

benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-one (0.38 g , 0.96 mmol),
BBr; (5.3 mL of a 1.0 M, 5.3 mmol) in dichloroethane (20 mL) at 0°C, allow reaction to
warm to room temperature and stir for 7 hours. Cool to 0°C, quench with methanol,
neutralize with 5.0 N NaOH, extract product with 3:1 CHCls/isopropyl alcohol and dry
over sodium sulfate. Chromatography (silica, 95:5:CHCI3/EtOH/NHj3) yields 0.290 g as a
white solid. MS (m/z): 380 (M+1).
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benzyl)- 1-(4,5,6,7 -tetrahydro-2Hindazol -5
-yl)-pyrrolidin-2 -one (0.38 g, 0.96 mol), BBr3 (5.3

workooofi254. 0 M 5.3 mmol ) in dichloroethane (2BCTI$2081/066069

0C, allow reaction to 20 warmto roomtenperature and
stir for 7 hours. Cool to OC, quench wth nethanol,
neutralize with 5.0 N NaOH, extract product with 3:1
CHC13/i sopropyl al cohol and dry over sodium sulfate.
Chr omat ogr aphy (silica, 95:554HC13/ Et O/ NH3) vyi el ds
0.290 g as a white solid. Ms (mz): 380 (M+l). WO
2007/ 124254 PCT/ US2007/ 066088ne G56 Schene G 1.
pentenoyl 0 Q. ghloride 0 03, PPh3 0 0 ONH O N Rl 0%
N Rb 2. Li Hvfseor Br /o 0 [Cs04, I\Ia>1(BEh3R2 0 210
R\R,| Al 16,17 0 chéme G congound oPByi
prepared fpamuds benzyl\—b idi n- 2- oRe whi ch\—|—/s

f| rst acylated with peateng hi orbgeNgwd
@uent | gal kyl at @ fh var Pous bénzyl o 0

up pre-tgze gt of NDml dati on of VI gr®)

i n conmpound can be achl by treatnment w.th

ozone and PPAh¥ o 04 i A® presence of NalO4 to afford

al dehyde 17. ation 36 10 (R)-4-benzyl -3

- pent - 4- enoyl - oxazol i di n-2-one Flush with nitrogen

12 L B 9rdere Pothippayse 1 9 inprerask fiogud-pyeyl-ariegelidin-Z-one Which is
TR& AdNiERlyith ﬁéﬂtér{o?lrohldrfdb @ﬁ@ﬁl'bséqﬁmlgraﬁ&%e% \ﬁﬁp\kaei/o{&%enzyl
inlet, and dition funnel for mn, then ad

(bRmide wanyt-reatpE 26 LIFYIRSn Ox{daten ¢f vy alzpum 90mp9umcbtﬁecan
%5&1@6‘%& ireﬁmteﬂt vﬁﬁldozgg@éndﬁj'l]’h?or (gé’dﬂ il %ggeﬁ ?O@?ot eﬁford
until the internal tenperature is - Transfer a
rldgMdedXanes 15 sol uti on of n- butylllthlun1(970 m,

1.552 nol) to the addition funnel via cannula, and

add to the oxazolidinone solution at a rate such that
the internal tenperaturePrpastionni6 reach above -65C.
After the additjon.is I reaction to
stir in the cog$%£8mmg‘ qg-mﬁq%mq?gﬁgQ%? “4- pent enoyl
chl or Fleh itk Bltmsge,n dl 1 5B 5- nm‘:ﬁ outdbdttoen f2edklbquigred fwithmedchanical

Shraitend LR Bebd RaAleofal il Ml i Bisg |
Qﬁ} h ber??ﬂg—?égﬁtogﬁin&%%!@g IQﬁtrﬂolﬁrﬁilﬁé {fth trhe (1 84§ Lh®olf a

hr as
dry ice/acetone bath until the internal temperature is -74°C. Transfer a 1.6M hexanes

solution of n-butyllithium (970 mL, 1.552 mol) to the addition funnel via cannula, and
add to the oxazolidinone solution at a rate such that the internal temperature does not
reach above -65°C. After the addition is complete, allow the reaction to stir in the cooling
bath 30 min. Transfer 4-pentenoyl chloride (175 mL, 1.585 mol) to the addition funnel
and add dropwise to the anion solution over a 25 min period. Stir the reaction for 45 min
in the cooling bath. Remove the cooling bath and stir the reaction 18 hr as it slowly
reaches room temperature. Dilute the mixture with 1N aqueous hydrochloric acid (1.5 L)
and diethyl ether (1.0 L). Separate the layers and wash the organic phase with water (2 X
1L) then brine (1 L). Extract the combined aqueous washes with ether (1 L). Dry the
combined organic phases over anhydrous magnesium sulfate, filter, and concentrate to
390 g of a tan oil. Purify this material by silica gel chromatography using hexanes:ethyl
acetate to obtain 345 g (94.5%) of a clear, yellow oil.
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reaches roomtenperature. Dilute the mxture with IN
aqueous hydrochloric acid (1.5 L ) and diethyl ether

W@ 2000/124p54 Separate the | ayers and wash the or ge@i/ts2007/066069

phase with water (2 X 1L) then brine (1 L). Extract

t he conmbi ned aqueous washes with ether (1 L). Dry the
conbi ned organi c phases over anhydrous nagnesi um
sulfate, filter, and concentrate to 25 390 g of a tan
oil. Purify this material byssilica gel chromatography
usi ng hexanes:ethyl acetate to obtain 345 g (94.5%
of a clear, yeIIOM/0|I Rp2BIGY 3724254

A5 D AR STy

- ox &tiid nckiture 3 (@€ -beByl3 Ia:nmﬂf )encmlex:&bhdm 2-one (345 g, 1. 33 mol)

%R%Zﬁﬁgf?ﬂ HREE e QR oL it RaRl e pbitir®

lpﬁtbbmit‘rd‘gbmﬁﬂ’ct atnd :Idd1tioﬁtfﬁfnﬁa lindee H]ﬂﬂogéﬂﬂtﬁhoﬁ)here and cool to -75°C.

n ddi tj on, fun under
e BEon LERIBsHEH ) e ooy st i 4 o HEGh Baype
LLﬂltHMQSeIﬁ rﬁuﬂe)do&s%ott hacaghidive LaorC f uRBEhe mloadﬁccaﬁplae allow
rate suc at the internal tenperature does no

theAeRrtign Bxﬁélr a‘sééc foy 8@ pin then eeiiorabewt -PE %Mlé?@m add solid

aldroMomtBA- I RakhioRN5 béhz ?Io'xff bé{zen@&ﬁ:tlcfrﬁﬁse?&fem fid NeRen the
cool to about -60C. At this poi nt add sol

2dgtionis semplpte. tangteg the gastien w%wlagaos@% B4k and maintain the
RRAEHLIGBWAISS R Eature DA 10ER; | BE AR A dhikhuRNo '()SC then quench
conplete, transfer the reaction vessel to a -
aat 2ol equseshl Naldlrephlonic avid. T reasfer the avixiaie to @32 Lusmratory funnel
e
PR EHRE STl 7 1 by S RS SR TR e el
Tayanwitke ptherh rprithetcombined oa®ig phass eparaaltysirqus inagnesium afdte,
qilltelu }}ng 0\8415 ntrgt% ?0 éﬂo\%%‘e %1@1(3 gﬂo é)gl’ifyet; hs?l'fca \%Igfcﬁ%n?ahqér}lp%ﬁusmg
ﬂbﬂme@ﬂhﬁmadmaugamnm5%h@$&5%&efaanhyﬂswhs magnesi um
sulfate, 15 filter and concentrate to 800 g of a thick
oil. Purify by silica gePreplmterai8ogr aphy usi ng

h@ﬁ Rf@ség hhl}%yl ? %gé g;téa}ezgfcf %—E—yg)gé (4- g nzyl%ky &%gdigﬁorg—ﬁoerzlizyl)—4—oxo—

(R -4-((R)-4-Benzyl - 2- Oxbu@mbjfdedl n- 3-yl)-3-(4-benzyl
gX)r/n_ )Z(FB?IS?I Iﬁ]?(l[u(r)er of (R?Q@éngyl—%— %% (4-be %/yrloagildeeg %wﬁloro benzyglg -pent-
(Rno3-BeeNdin3-dnt B) 002, ( 90.6emzpl)@xy dﬁhlarcﬁneﬂﬁh@me kiiﬁj)lcw
)-pent - 4-enoyl]-oxazolidin-2-one (100 g, 190. L
S Caihble pae Iﬂa % BHOhm) 1 grone TSR ‘Ef /one, though

REOEaEi8A vMicarichar A-akdd 093 QRE&1 YR ﬁfe@Bﬁﬁo@{ak@ dnatucolof 5
96 throug the reaction via carrier air at a rate of

ganppov 1e-i Ad4 wighgwinbesehimel Gk e 2288 me)) tier wWhitigp in 200 mL
Qiﬁﬂmr&ﬁetﬁhnla ra)ld alfPht Féa@tlﬂﬁln&f EMQnééféﬁm& B tendéBnfe oyer

nmol) as a solution in | or omet hane and
algh weensentragetbe s@wmclnéqrwﬂcw 4né nue&ctr.v stléga gelovhromatography
I 0 d
R e et R A i TR 7 Qo produc
@san@ltafqgmamse(mﬁ)oﬁ%Z(M*SO% ethyl acetate in hexanes to

obtain 82.1 g (82 % of the product
Alternatively, treat a mixture of (R)-4-benzyl-3-[(S)-2-(4-benzyloxy-2,6-dichloro-

benzyl)-pent-4-enoyl]-oxazolidin-2-one (0.96 g, 1.8 mmol), THF (21 mL) and water (7
mL) with 2.5% osmium tetroxide in t-butanol (46 mg, 0.18 mmol). Add sodium
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as a white foam M (nmz): 526 (M+). Alternatively,
treat a m xture of

w@ Rjovd2428nzyl - 3-[ (S) - 2- (4- benzyl oxy- 2, 6- di chl oPOF/USD07/066069

benzyl ) - pent - 4- enoyl ] - oxazol i di n-2-one (0.96 g, 1.8
mol ), THE (21 nL) and water (7 mnL) with 2.5% osm um
tetroxide in t-butanol (46 ng, 0.18 nmmol). Add sodi um
WO 2007/ 124254 PCT/ US2007/ 066069 -58 periodate (1.17

g, 5.5 nmol) and stir the resggtion 4 hr at room
tenperature. Quench the reaction with water and
@xtiodatst (17 ghS.enimd]) adetiathe reattémit ltrhercomgamparatptea $mench the

\%1 chnaxg}'[Il? HR and'gxﬁgcq lIltﬂ’]e hé/i a?c%% f %gslhgﬂb gﬁrlé Iﬂ}%Se \%lyaq]llaous

gani C nesi
dNrméththtoeﬂfamihen Mareu Dy thlé‘m)rgaﬁyc lgykeocr urdgndmheiuilfaﬂe fiyer,

SR ESEaRly RN R SR s 2ot eEralHARR sl Mhpsoeranhy

fusiag héxanss: ctayitaaétate B@elpte dlkdie pmdiﬁi @@m:ummtet the &hdtond

SprianBepioiiy Benenrrasor § 6 Buehiflaptiie yitno:

226 MW2NH2, HNYO- C(CH3)3 EtOH NH2 0 3. Chiral

chromat ography 4. HO or TFA 19 18 10 In Schene H,

ketone 18 is converted pyrsggghedusi ng Brederick's

reagent followed by treatnment of N2H4 in Et CH

Enati onerically pure am ne tOCHECHaEtei ved upon chir al

chr omat ogr &hy separ at i ono 8/ Asfight i oners and _{

subsequen renoval of Boc-grosdp under acidic,

condition_ile. HCl or TF,ZA%J epar ation 39

(+/ )-(4,5,16, ahydr o- fidazol -5-yl)-c am c
idtert FB' %Jg'ss#er Boi | a”m xture of

(4 0x0- cycl o¢1exy|) car banf E"3EMY VLY but y| ester

(100g, O46g mol ), N, N-Dj s hydf or mam de di rret hyl

acet al (10d nm.) and Et 3N (100 rrL) to dryness in a

14OC bat n.

of ea ‘ihélﬁ‘égln[(et%‘}?d&aif F%Wl%’tdd”yﬁa&ﬂe “818{5 “‘ﬁéﬁ‘gﬁi re?%FngOHLWGd

S @RatenchthdfMNIHY, inBOHOEnatiérdrizhilopurd Bfingll9 @ackeitlinpbichiral
d Et3N. 20 Concentrate the ure containi
grog}ah)gfqggy SRPIRB AR R a3 aﬁ@weg S0y OE gP‘b gy under

agilR beditiobut cestren. to a gl ass, re-dissolve in 250
nmL et hanol, and then add 65

Preparation 39
(+/-)-(4,5,6,7-Tetrahydro-2H-indazol-5-yl)-carbamic acid tert-butyl ester

Boil a mixture of (4-oxo-cyclohexyl)-carbamic acid tert-butyl ester (100g, 0.469
mol), N,N-Dimethylformamide dimethyl acetal (100 mL) and Et;N (100 mL) to dryness
in a 140°C oil bath for 30 minutes. Add an additional 100 mL of ecach reagent and allow
to boil out. Repeat this step a third time for a total of 300 mL each DMFDMA and Et;N.
Concentrate the mixture containing (3-dimethylaminomethylene-4-oxo-cyclohexyl)-
carbamic acid tert-butyl ester to a glass, re-dissolve in 250 mL ethanol, and then add 65
mL hydrazine hydrate and stir the reaction overnight at room temp. Concentrate the
mixture, take up in 500 mL EtOAc and wash with 2 X 500 mL water. Extract the
aqueous layer with 150 mL EtOAc, and wash the combined organic layers with 250 mL
brine, dry on anhydrous MgSQOy, filter, and concentrate. Chromatography (silica, ethyl

acetate) to give 87 g as a light yellow solid. MS (m/z): 237.
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mL hydrazine hydrate and stir the reaction overnight
at roomtenp. Concentrate the mxture, take up in 500

WOrR0oE 2464 and wash with 2 X 500 nL wat er. EXxtrect/U810a7/066069

aqueous layer with 150 nL Et QAc, and wash the conbi ned
organic layers with 250 nL 25 brine, dry on anhydrous
MyS04, filter, and concentrate. Chronatography

(silica, ethyl acetate) to give 87 g as a |light

yellow solid. M5 (mz): 237.50MD 2007/ 124254

PCT/ US2007/ 066069 -59 Cbtain the single enantioners

by chDbgin thisioghatgtiapbry by Chiral ehrpmktogBply; (Chirglppk ADSH, 4.6 X

o0 B ISR PR 07 g5

tyhalxnngzesmnutes %ee > 99, [a] 25D - 417(01

| somer.. 2 tion tj m n t %
;soglgr f? ]:1?506‘[ ?émliutesl\/é‘d—ﬁ 9% gxa %14 c¢OH)
4 5 61s6miet (ré’t@ﬂzﬁiuihqrnf?eIé b seahwel °/<56é’|>a;f§' [b@zsg ﬁ() @%c bag&H)
Conbine | somer 1 (from Preparation 39).
(- ) (4,5, 6, 7- Tet rahydr o- Brparaden4) - 5- y| )-carbanic
acid tert-buy iz ?qmp | C12
(200 nl), tre%t% 7\;eﬁlﬁﬁyldlr:((A§H§%& O?gg% dZl)eff‘s ste and
stir @Dmbmeﬂnotr@npé&m Breealﬁmnl@h ()F(émfv’éTctreélyéthHeimﬂazol 5-
YD REMEPA RPN s b9 ulil Ol o hAOKAL LAR TrA
‘base Vi d- so ex ra
Vegamb@Ad nishai} a,nd\z’ar atamm &mf)@ramrd: Toir éh}URM&d)\@ﬂhSdogveof under

foll d b .
TR RSP ATGERER o edtGlenst T e R upion o
fgrarmﬁ Megab&@hl But, S’@ﬂlaﬂ; 0.6 nofflic qrhi2Ehay/ of oﬂ\{bdﬂh-]alsi\dgﬂ\lﬁﬁiliHnbl to wet

?§€0§'ﬁg Pg 61{1’[19;} ‘éﬁ‘ﬁ%\? é? ? St atz%lootj Cﬁ %?;/Mgtganoij ar];cf fe ally a 95:5

401&1&1 J-GieioLahyIdngs Rkthhnd ghvaob. 65 ydam) o thi big erabasaifies
Conbi ne | sonmer 2 (from Preparation 39),

Ry Y2NdINSE 7_ Tet r ahydr o- 2H i ndazol - 5- yl ) - car bami ¢
acid tert- butyl ester (ﬁr élraﬁbnzﬂ 11 nmmol ) in CH2C12
(200 M), treat with 211mmol ) and
stir at roon‘f?éﬁﬁ%’ltré}t*}(ﬂf‘ézlf{d?da 01 ﬁ(é’ll?(‘j‘\‘}@e trseb %’Pvent

under chR@ie 8dnif @%@&ﬁ @regarwla&ﬁ ke 7 Q'e{rahﬂdﬁpﬁmﬁdaébl 5-
of free-base via solid phase extraction

WBcrarisEiRck] tget-butyhestern(5.00.278 Lhimonalleig (it & zé?ﬁ()smlg tmat with TFA

r
e(F&L(*t) IH% r%@?ﬁlnﬂl)uﬁggﬁ%moo Oce ér{atg e%le%Cl% I\%y?}(]}f;egg k3’¥nt ugder

frgduadd yresqui® giving astbickt ¢ib rismtlo@}qz @eebase MaNeBd Meshertaktion (50
ves _ ( % . of . Gdifi

B Nat e i, S 030 R BBt il etBio ver

Soslve idlofved by elution with a 95:5 solution of CH,Cl,/Methanol and finally a 95:5

solution of CH,Cl,/7 M NH3; Methanol gives 2.1 g (71 %) of a tan oil that solidifies upon

standing.
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5-carbon HN Rz / OSQZCF3 Ar-B(OR)2 N O R 22
Het-B(OR)2 N Pd(PPh3)4 Rz / Ar or Het Na2C®B le In
Scheme |, treatnment of al dehyde 17 with amine 19 in
presence of NaBH(OAc)3 affoggs pyrazole 20. Renoval
of benzyl protecting group under hydrogenation in the
5 presence of Pd(OH)2 to g$ohemphenol 21 which is
subscengentIy converted to triflate 22. le is prepared
by tkd ni, of trlngHate 22 Wi th van us bor n|c aci ds

or %siler wnder st dar d "@aodki coul nd| |onsPd(OH)z
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Hl,\l \
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N ;

N R

R® Ar or Het
Ie

Het-B(ORY),
Pd(PPhy),
Na,CO,

In Scheme I, treatment of aldehyde 17 with amine 19 in presence of NaBH(OAc);
affords pyrazole 20. Removal of benzyl protecting group under hydrogenation in the
presence of PA(OH), to give phenol 21 which is subsequently converted to triflate 22. Ie
is prepared by treatment of triflate 22 with various boronic acids or esters under standard
Suzuki coupling conditions, i.e. PA(PPh;) 4 and Na,COs.

In Scheme I, compound 19 can be either enantiomer. The reaction of compound
17 with 19 results forms the “R” stereo configuration at the C-3 designated with the
arrow. In compound Ie, the stereo designation at C-3 in the pyrrolidinone is “R” and the
stereo designation at C-5 in the tetrahydroindazole is determined by the stereo
configuration in compound 19.

Preparation 42
(3R,5S)-3-(4-Hydroxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one

Dissolve (3R,5S)-3-(4-Benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one (Example 35) (8.79 g, 18.7 mmol) in absolute ethanol (60



10

15

20

25

10 arrow. In conmpound | e, the stereo designation at
C3inthe pyrrolidinone is "R' and the stereo

waele®rgmasi on at C-5 in the tetrahydroi ndazol e PGI/US2007/066069

determined by the stereo configuration in conpound
19. Preparation 42 (3 R5 9S5)-3

- (4- Hydr oxy- 2, 6-di chl or o- benzyl )-1-(4,5, 6, 7-tetrahydro
-2H i ndazol -5-yl)- 15 pyrrolidin-2-one D ssolve

(3R 5S) - 3-(4-Benzyl oxy- 2, 6-dschl oro-benzyl )-1-(4,5,6,7
-tetrahydro-2H i ndazol -5-yl)-pyrrolidin-2-one (Exanple
38)), @+ ¥ah g0 Y Bd(DHM®10)g)iand stlysodUpse hedrbgen ples§dO A 6 h,

%&Zﬁ( %%BA’(% ?tial'%m a)P%% C?y 1%9]?6%%%? pg)&gclt fgnﬂﬁed k%l%gVe t}% Eatalysq by

piltes®u) ése Afth ethafol land eviaBdiesd mvl&kﬁ‘d)m tF1hgtmtaﬂ1mughl50 g SCX

FINEE PR S e e R oS oagar ave o B yigepr

fyteddn 5.4-¢ [79r0a) ds@f atb U@ oS0 MB ©2X: 38&g\a+b)ond el ut
using 95:5 CH2d 2/ MeCH fgl | owed 95:5 CH2C12/ 7.0 M
NH3/ MeOH 5 yields 5.6 g—@?—@M 1 an anor phous solid
M5 (m ZX3R §§)OTI€fM'b13 m@ﬂlﬁlﬁb@ﬁlﬁtnild)cfd:ld@% dlchloro 4-[2-0x0-1-(2-
(3R 5S) - Tri fl ugr o- net hanesul f oni ¢

3, i H?@WF@?]E?S‘AH‘{HZI HR G- 71tekr:§1_ydro -2H- 1ndazol 5—yl) -pyrrolidin-3-ylmethyl]-

trifluoronethanesul fonyl - 16stér t €t rahydr o- 2H- i ndazol
SR%/E% pyrrolidin-3-yl met yl?{ phenyl ester CF3SO2N N

CFBS@NOCI ~ + N-' | CFlO
SCOSOZQF 3 oDi ssa@ ve CF;SO;~ Nﬁ
(3R, 59) - x 2, 6-di chl oro- be Nl( , -t
et rahydr o- a 5-yl)-pyrrolidin-2 os CF,

(Preparatlon 42)CI 5756089.CH:4. 6 mml) in dry pyr|d| ne ’

P A P e

ﬁﬁﬁ%llﬁﬁ) bﬁrdﬂ@ﬁrﬁl bﬁ’e S EIEgS] m&t)lnﬁ Bilygridine (35
conti nued for er 15 nitrogen atnosphere.

fengss! tOrPeCraé%dq %ﬂl%ﬂhwrwg(éf‘ mil. A4 pgl) deppgvish @vigt @0 seconds.
VAIIO'&I Ridm¥%h to \@é‘rﬁit@tr@on( Ve%hp@ila)ure Mﬁfrﬁfg%oﬁtlﬂﬁleﬁ ?df@r(}?h ud@sh

the organics with O. 2X), brine and ry over
Ssdigamitapiiharce Quencrltthgtera@wnaﬁ@l Vet mil).end ghhéq: weth gthyh

Ré_ﬁ? (70@m9)f S%g%rétg‘ﬁ{eg%%s waSlf 88 91%211%94 \!vﬁ’h 0. W 1(161 (é)() b@%é and

Preparation 4
InChneoswlign gulfdicf [FHilopteonzand odpeestiny ickls {717l fgl (8@ P wEarhgrhoerphous

RAEOSld. MS (m/z): 645 (M+1).
Preparation 44
1-Chloro-3,4-difluoro-2-iodomethyl-5-trifluoromethyl-benzene
Treat a solution of 1-chloro-2-chloromethyl-3,4-difluoro-5-trifluoromethyl-
benzene (1.0 g, 3.8 mmol) in acetone (10 mL) with sodium iodide (2.8 g, 19 mmol) and
stir the reaction 1 hr at room temperature. Dilute the reaction in EtOAc (50 mL) and
filter. Concentrate the filtrate to afford 1.35 g (100%) of product. "H NMR (ds-CDCLs) &
7.39 (d, 1H, J=5.7Hz), 4.46 (d, 2H, J=2.2 Hz).
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Treat a sol ution of
1-chl oro-2-chl oronet hyl -3, 4-di fl uoro-5-trifl uoronethyl

wo 2menzese (1.0 g, 3.8 mmmol ) in acetone (10 nlyCTUSI007/066069

sodiumiodide (2.8 g, 19 nmmol) and stir the reaction
1 hr at roomtenperature. Dilute the reaction in EtOAc
(50 nm.) and filter. Concentrate the filtrate to
afford 1.35 g (100% of product. 1H NMR (d6-CDCl3) 6
25 7.39 (d, 1H J= 5.7 Hz), --46 (d, 2H J= 2.2 Hz).
WO 2007/ 124254 PCT/ US2007/ 066069 -62 Preparati on 45
(R)-4-Benzyl -3-[(S) - 2- ( 6Pchhratien 45, 3- difluoro4trifluo

;‘Eggﬁ I@éh@ﬁ%ﬂl@ﬁ@ (690%?0r03 3e(ﬁﬁl>{3rl) 4- tgﬁg&gﬁletﬂylrbe%zyqy&:npg choyl]-

Iut
(R) 4- Benzyl - 3- pent - 4- erm@glzlohdm&@im di n-2-one (0.94 g,

ol ut Lol et R A ghp it o ontofili 4 Jhetp o4 g 36

firedl) indlftF @DintL)ad - 7878 CTear thid Qolntitridrepwisd vt .OMIEIHMDS in

ion with 1- . o : : :
Eﬁﬂﬁ“&%@ ,4\29- IBWPﬁ @By gir st 17§0%FPé13H§7}“3‘§‘?St rireaf H]SP@HB%‘W@ ben
Z8ngo-B U-BBudo-230& B S -tANGoro@bth PMREzdne (B3 DN 3R MEOMahO
roomtenperature. The reaction stirs 4 hr at room

PHABE s lomdy WeRIR RO FEDCERREE-| DR TRAGHAN PGS A1 Md8MBous)
afth eatlit 20L& W Badibe Qith 1N YAShqleb®) BfD3Ra&edMvItR Et,O.

brine, dry over MpSO4, filter, and renove the sol vent
Muiash fthe driamic withublénebyry sivér MgS(g@ Ifiltexo hbnthiemohe headlogit.apinify the
usi ng Hexanes: Et OAc to elute the pure roduct. Renove
Chie g?é Filishgel celump chijomatypgrphly g@ll@&liezaan@fﬂg)ég it¢ glyte the pure

?F&ﬂk‘tc Rem¥®R k&) ent 4BFrord H¥39 & (470 Q)@El@stn’e@ oﬂ@ct 1frs (Im/e) 488

((R) - 4-Benzyl - 2- oxo- oxazol i di n-3-yl)-3-(6-chloro
(M+3).di f | uor o-4-trifluoronethyl -

benzyl ) - 4- oxo- but yral dehyde. . Jreat a sol ution of
(R) - 4- Benzyl - 3-[ (S) - 2- 67:%7%23 di f | uor o- 4

t (R)F4-({B)- é@nmﬂ-cbzemzym)ldmeﬁwl)ﬁ (é13blpkd-2.8xihokd-¢HnithRs @mshyl-

(Preparation 45) (0.7 a1, 5 lp d4n THE (9 nL) and

water (3 nmi) with 2.%%%%"?%“"(%@2{%’1.5 g. 0.15

nmol ) Trea@OsoRhien of (mdﬁl BachyUdr (SeL(6dhlbm-7,8-.d8Biogp-44. 5
theslut n and stir.t reaction far hr

TERibuhfoatSud ot b e flhedt vt FEal PG A ada i 1

amtolg Mt THECE9 Ml f dhd Bta@AC3 mPaisith 215e0ed ganBeOMi(1.8 gl 0N15 mmol).

sodium thiosul fate and brine. Separate the organic,

dihgn. g¢épodivysperiodate (. peg, 4. amemobdorthg solutien adlstiethe | reaction for 4
%V 5‘3 rggm tt&gaef“ar‘uﬁ%t %&C cﬁ 'tﬂe rFaﬁ:tlgr?lVHﬁ Qja{é%cp&ﬁ g&%ﬁ%é@@y Wash

usi ng nes: to elute the pure pro uct Renpv
ttllrﬁeors@mwmlt 1§ sodifith prigbufate @ngybia®:. (Ssmte tfe odmgicr dit over MgSOy,

Fférltsern re(n%t bty b Yﬂiﬁclf)r"%@? ﬁﬁﬁ ;clol.%n 3 A8 : tograpby
gy SieRmeSIEI01CaE @lutdthY bure pRYGED |Ref§1b{7‘e e 961€ent to afford 0.60 g
(82%) of desired product. MS (m/e): 490 (M+1).
Preparation 47
(3R,5R)-3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one
Dissolve (3R,5R)-3-(4-Benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one (Example 57) (0.977 g, 2.1 mmol) in THF (90 mL), treat
with 20% Pd(OH), (0.977 g) and stir at 30 psi hydrogen pressure. After stirring
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Di ssol ve
(3R, 5R) - 3- (4- Benzyl oxy- 2, 6-di chl or o- benzyl )-1-(4,5,6,7

WO t@vnafzydr o- 2H 30 i ndazol -5-yl ) - pyrrolidi n- 2-PEEUS2007/066069

(Exampl e 57) (0.977 g, 2.1 mmol) in THE (90 nL), treat
with 20% Pd(OH)2 (0.977 g) and stir at 30 psi hydrogen
pressure. After stirring WO 2007/ 124254

PCT/ US2007/ 066069 -63 overni ght, ESMS shows 2:1
product to starting materialg3-Renove the catal yst by
filtration, rinse with ethanol and evaporate to a dark
fomermgh ClhSdifesthogs 2 Ipyodisti th stering aBicBial. CB:@I@YQH@O@HYM-HSI)

41005 P AR P RS SOOI S5, e

(C}BCBFE)tOHIfNHJ) yaid-Ordst h@aws of hetilal @eipdund as an amorphous solid

&??ﬁaggé%&ﬁi}\égu%gnil ( i 5,6, 7-tetrahydro- 2H i ndazol

-5-yl)-pyrrolidin-3-yl nephyphrhtighenyl ester N CF3SC2\ N
gggé3 %@@%rﬁgﬁggemﬁewﬂfon\w a:-cic{\EZS—dlcc:llllo(r)oS—'%ggo—g(2—

( SR8 m3tharbs iy DX 62 Btraliva R TH-ardaN BW)-pykrdidin-GlmbtHy1]-
etrahydro- 2H i ndazol - 5- yI) pyrrol i di n-2-one
(Preparation 47) (0.261 gPiepYlg8i®hmol) in dry pyridine
(2 0 rrL) cool to OC and addct B(DZf\I c anhydri de (O 359

DI ) op- WI se over 60 onds. Iow
56%?0%% to roomtenperatu iﬁh tlnu
stlrrlng ﬁ nltrogen a Atz
the reaction Q.m) and dil ut

15 acetate (75 rrL%I Separa’te the | ayers, wash t he

or ganpgsolvk 3R, ﬁ{)JS— k62X 6- d%lo?@b@}ﬁ?l) 14&,‘5 607Vf%frahydr0 2H-
sodi um sul f at e. tration and chroma il'ica,

wagolélﬂtpwmg%-onw&p@@tlgn 47 (@207 006 remolaﬁl firy pyridine (2.0
A0 RIS O ﬂaa%a Figld aahydvﬁe (6859 1, 43 My ddop-wise over 60

Preparation 49
Sjeosdy. 3il{os Bedipy nmwyrnztoeom emipsrapirp airlzapniin@-soRmeyr4-Gh

njtr a L | h hyl
ookl ot QUSReh the rction with ater (20 Ly and it it cthy
andat¢ §75Rnb). Separate the layers wash the organlcs with 0.1 N HCI (2X) brlne and

-5-13-(4- | dj.chl
I%bll %\:eggoydhm %@%ey Fgltrgttl and hC olgrag a}égzl}éa )9525 ie{c)gll)
idldh 0L3=rg 70Wh)H\df aﬂesmlenph@ls(aézﬁlga);dild( NB) 3/ 7 )+ 6245 QMNID (ON®

* 9N Preparation 49
(3R,55)-5-[3-(4-Benzyloxy-2,6-dichloro-benzyl)-2-oxo-pyrrolidin-1-y1]-4,5,6,7-

40 CF,

tetrahydro-indazole-2-carboxylic acid tert-butyl ester and
(3R,5S)-5-[3-(4-Benzyloxy-2,6-dichloro-benzyl)-2-oxo-pyrrolidin-1-y1]-4,5,6,7-

tetrahydro-indazole-1-carboxylic acid tert-butyl ester

VP - OUES

Treat a solution of (3R,5S)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-one (Example 35) (0.429 g, 0.91 mmol) and
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Cl O C O Treat a solution of
(3R, 5S) - 3-(4-benzyl oxy- 2, 6-di chl or o- benzyl )-1-(4,5,6,7

WO 2@3/12454 ahydr o- 2H- i ndazol - 5-yl ) - pyrrol i di n- 2PCIES2007/066069

(Exanmpl e 35) (0.429 g, 0.91 mmol) and WO 2007/ 124254

PCT/ US2007/ 066069 -64 pyridine (0.144 g, 1.82 mmol)

in CH2AA 2 (15 nmL) with di-tert-butyl dicarbonate (0.24

g, 1.10 mmmol) and stir for 5 hours at room

tenperature under N2. Extracgs-the reaction with IN

HC1 and water. Dry the organic |layer with Na2SO4,

mendive(® He gs bRY emtol} in GraChd1% wl) afth drdrtdugd dicpboahie (0,24 g,
N e Sisld ¢ ce

qnl%hrgtﬁg:)]glzd sgl? 60? le,II% tay ]IS oﬂlq?lﬁ%é%adtul% %lg % %‘éé /%t‘?h rgat%%ﬁn with

t1Nt HElchng maathut CDSy &s omganic Xdyar weith Rh,SO,Gedbveathdsdvadbin vadiolto

h nes{ et hyl t at.e ar at
AR P e B Birb e R Bl i8R0 s Bediedy prumss
igfadieny o] affrd0. 6437 (36Yd) af’lﬂﬁd fifled prﬁdiﬁisolls andx@al RPSJ.1Cand 0.05
%/13 tert - E}atg ster 10 and (3 R 5

;: Y BNG AB51%UB or 0- 4- hydr oxy- benzyl ) - 2- oxo- pyrrol i d
in-1-yl]-4,5,6,7- tetrahpgpgaiididsazol e-| -carboxyl iC

acid tert-but ester 0-C(CH3 3 3003C ~ N
NP Be3S opG-(246- gy 1qQlarp-4cdyMdroxy-beygy @cﬁd}yggllq%ltlwlm Sén7dtetrahydr0—
then H2 a m xt Urlﬁdagéleﬁa‘%rb%@hc@fc[daeﬁ‘ﬂ)ﬁ@ﬁ&@fl oxy- 2, 6-

di chl or o- benz - 0X0-p rrolldln [1-4,5,6,7-tetrah
y

ydr%ldu(%é@o? Q:lawbbwﬁ pdrggy- henles JrspyBakgin-1odt 5.6,

and (3 R 5 tetrahydro 1ndazole 1-carboxylic acid tert- butyl ester

S) - 5- [3 4 benzy oxy-2, 6-di chl or o- benzyl )~ 2- oxo- pyrr ol
i din-1 , 7-tet rahydr oD azoI -I -car boxyl iC
aci dOt’e -butyl ester (Prepar at| on d[) 77
mol ) am\d\ O%Ed((}l)cz on carbon (O

acetate the T xt ur e under a\ II 0

H2 for 16 mterrperature Treat thé mxt@i"e
Wi th Na2804 andCI h PHl ter through hyflow to renove

af for L35t S eebBoy s wRER T TEaS bt Ea g2
'@ic’ﬂdﬂ@; ﬁenzﬁ) 2= oxg p@?roﬁ(ﬁll ]l—ylW,@b%eﬂﬁ%ﬁ@ﬁ%a)zoleﬂ—@a%?ﬁé il
Br ono- 3 - br ononet | or o- benzene
tert butyl ester and (3R 5S)-5-[3-(4- benzyloxy 2,6-dichloro-benzyl)-2-oxo-pyrrolidin-1-
yl]-4,5,6,7-tetrahydro-indazole-1-carboxylic acid tert-butyl ester (Preparation 49) (0.44 g,
0.77 mmol) and 20% Pd(OH); on carbon (0.44 g) in ethyl acetate (50 mL). Stir the
mixture under a balloon of H, for 16 hours at room temperature. Treat the mixture with
Na,SO, and then filter through hyflow to remove the catalyst and remove the solvent in
vacuo to afford 0.388 g (100%) of the titled products as a mixture. Rf=0.42 (9/1
CH,Cly/methanol).
Preparation 51
1-Bromo-3-bromomethyl-2,4-dichloro-benzene
Treat a mixture of 2,6-dichlorotoluene (50.0 g, 0.31 mol), iodine (0.10 g, 0.39
mmol), and 325 mesh iron powder (0.70 g, 12.5 mmol) in CCl, (60 mL) dropwise with

bromine (52.8 g, 0.33 mol) over 20 minutes and is stir for 3 hours at room temperature.

Pour the mixture into ice water and extract with 1,2-dichloroethane. Wash the organic
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Treat a m xture of 2,6-dichlorotoluene (50.0 g, 0.31
nmol ), iodine (0.10 g, 0.39 25 mmol), and 325 nesh

wo cwn/1padder (0.70 g, 12.5 mmol ) in CCl4 (60 nRQT/US2007/066069

dropwi se with bromne (52.8 g, 0.33 nol) over 20
mnutes and is stir for 3 hours at room tenperature.

Pour the mxture into ice water and extract with

1, 2-di chl oroet hane. Wash the organic WO 2007/ 124254

PCT/ US2007/ 066069 -65 | ayeresmi th saturated sodi um

bi sul fate and dry using Na2SO4. Renove the solvent in
Vaeuwith sapurated erddur is@lfitegpn UEG0YHNg NarSO,. Remove the solvent in vacuo

- bt-onoz R, 4- -6 at a m xture
Yo RIS 61 21 o e o MO DERERen 2 8 ™
O 316Tmat 9 mixaure of\ bromnsmdmhmmm&@wer&e@ (76.0B82. Mﬂ@lol)

500 77
orimirran s (0o b BFFE D PR KRtk iehedh oy
t((m @7 g eard mﬁu@l) f?ﬂl(ll(ts glea to feflufd Qr@ﬂﬂ)ufsluhlﬂﬁﬂ\hu S]oﬂlghﬁ&:)ian)ﬁ&‘mlxture
nse. the.sol 1 ds Extr trat W t wat
é%%l d wiiliensing hexety r“t%F etsﬂéfps rgégﬁ‘itéhel Gap W(“Rléi‘?é‘é&‘)‘d
@ﬁtdrafe@mm(igh ®Ore ﬂie\b@gﬁncl myev @wsol) @nd @ﬁﬁo@é t;he%alv&a iRvacuo to
the titled product (100% hexanes).

I(g?féo 72&9| A7 Byotthe Ettlmroduct Rf 0.34 (100% hexanes).

2- (4-br ono- 2-chl orobenzybpﬁgaﬁmﬂg@enoate Add LDA (5. 27
m., 10.5 nmol, 2.0 into a solution of ethyl

pent - 4- enoat e ROyIg- (4§Pf0n7'0 B-chiopbpnzyDRentdeenQatos m)  at

- 78C and il (5 7941 48, SanﬂHlt @ ) Mﬁ% a“SOR&QﬁTQf c%hyl pent-4-enoate (0.9
chl or obenzyl broni'de (3 ) war m

e 28 mino), o THB GMAStrelmse r7é8€© na@d Stlf@felriehm\m@ﬂt M@ﬁwbli@mrﬁ
%Hfoﬁorb:eﬁ’zﬁ/l ﬁ@b eh(?§ o g@g% gﬁ&dpﬁ) Jn?ﬁvahﬁ@&%ﬁ&ﬂo%@% M)

e organic r wth
kﬁuem@ wiby ynmmgumsb]@rldermo@uioﬁaixgactfthd rtea;moa naxture w1th methylene

I
ﬁf;&g@gég{ at%h e %f'%% ng: %&? wtltﬁ %%19(9 eD}y & s%g uﬁs%ggt%,ggl&g g@‘}gm
&Bncremﬂra:be | Bsgy thelremd%le esp&rsdtca acl cSMnEt(hgodanes) to afford the title
oro enz - 4- oxobut anoat e. Add sodi um

2-{‘14- br ?gg 2-
68 P%lﬁlgt {% °)ai§ Orée(? ) into a solution of ethyl
2- (4 br ono- 2- chl orobenzy Jep@ttionds7enoate (21 g, 63

R Rt romor Bt moponga) e P ek e repigp 4l o

rnﬂﬂ&s in@a $Glutiod roeemyltzh(wdrbmb 2amBlrédeBzyl Hyaisthi- éﬂ@@te oz lg@msrs @nmol),
8\%‘?” wth sodiumthiosulfate solution and

b DRt 8ot B i TETHOR 70 S G L) s 2

108 E%Qu%e%akfbrﬁrhixk&@wﬁﬁ bth¢odcbamre, & Rnahd &gadné llaﬁrtv&h{hl e
compound ( 15. , 75% as 25 colorless oil

(sq;bgﬂgl}logl fatg sg)]gtloqq.q)d bripe. 5@ry( Qyer spdpnpsulfate, fi]F‘I)r and;cqglgentrate
(P‘{iﬂf tﬂer&sl%{?e whh 91103’%71 célﬂfﬁm t07 af8d {hg titld C&n%ou'ﬁ'é (15]()'% 75%) as
05- 4 8 (m IH,

ThpTe oBa NV (CHCIDN) T3 (5,186, 2. {0 i) .07 B1dd, 23,20, 20
D 1810708 V01209 1,1 242295 BGE HS2Q0 818665865, 1198.07-3.15 (m,

1H), 2.84-2.92 (m, 2H), 2.53-2.61 (m, 1H), 1.51-1.21 (m, 3H).

0\_43
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Preparation 58 (4, 4-D fluoro-piperidin-
[ -yl)-[4-(4,4,5 5-tetranethyl -[ 1, 3, 2]

waelr@zabesol an- 2-yl ) - phenyl ] - met hanone Step 1PCT/US2007/066069

Di ssol ve 4-Bronobenzoic acid (4.98 g, 24 mol ),

4,4, -D fluorpiperdine 5 hydrochloride (4.3 g, 27
mol ), HOBt (4.09 g, 29 mmol) and DI PEA (15.5 nli, 89
nmmol) in THE (50 m). Add EDC (5.7 g, 29 mmol) and
stir at roomtenperature foreg4 hours. Dilute
reaction with ethyl acetate, wash with 0.1 N HC1,
sodi um bi carbonat e (sat) Prephriigned dry over sodi um

? @L%@éfﬁ%{%%%%@{h}—_ -%- [ﬁ%@,ﬁgfﬁegaéghﬁq 1 8 !2'] dig)iia%gr%iaﬁgz—yl)—phenyl] -

(4, 4-di fl uor o- pi peri di n- | mekhanoret hanone as the titl ed
pr odu

P e Sl S d i A s R R B Sh-Pitmomingrgine

m@drodh1ride, (4.3%, BBmmwD)| B{OBB(zsc(qag' naeohdl addilbeAangs (., 4

%P%lg)mé"%omn@ %ﬁéé:éﬁ § %Sp%e%ﬂg] b%ﬂoméammﬂ%ﬁe)for 24

Goher Dagte (EacBOAWEL ctBy1dcetBBDBY Ish inith OMSOHE & otlu BEbShic!(sat),
at. 80C for 17 hours. Cool, dilute with eth | acet at e,

REE gy QT iR sylisie) filignapd gyappraieda i ! g{ﬁldﬂ%&% BrpmppRenyl)-

ung. dEVRRAPiBERIin- @}%)QH&B%B@We ted(prbduet s @236 (NeChl,
98: 2) d% rovi des

(4, 4- Biep Pudrdd (hBpeng- gl&eﬁyli_(@,fl-)dlf[quro -piperidin-1-yl)-methanone (3.0 g,
(948;64m§®1§ ﬂlﬁf)ﬁlmug;bwb&anéfﬁ?% 10.7 mmol), Potassium acetate (2. 99g 29

di oxabor ol an met hanone. Preparation

mrpdhz il ols“éy(dmh@nsdphﬁéﬂhw) flb@wm Ipdhdiga(IDT¢derdeg0.804 g, 0.9

S9h01} NS0, B fr PRI Y] o el RNV (A i
BiFh (BB brmg (5%i).tdny Potr a@bmrnl ml’éaa?r h&erane cyapofitay, CBRmatography
@g@%a), ?Ellé_&%e\/[aeg%f oR! %gﬁ%vfa ﬁ???c%ﬁgﬂi\?ltlblﬂugr% 11}6}_@? 1-yD)-[4

E@ﬂ,ﬁdetbtr&tﬂnﬂh}d{ﬁU,é@lﬂsombd)rblaE{QZ}O) phbﬁslﬂrmeMn@reganl c with
brine, dry over MSOX, gnd f{'.lt . Renove the sol vent
to afford 6.4 g (100% of—p# ~ 1H NMR (d6- CDC13)

6 10.46 (s, 1H), 4Eel&3/}07<y430 dlfﬂeth@l‘benzﬁdﬁﬂrdés 2H), 5.08

(s, 5 ti
(4 Beﬁ%eﬁi ao%&ﬂtlfglé)f&%@f“ﬁ L4 91‘55 P@ﬁ?ﬁﬁ&l(“ 0-g g5pmgl) and
?o@ﬂu@t b@ﬁn(ﬁzf@ 43¢ QBYILI@@Q)/mZDIﬁF %mLWlth b@taszsaind@tmycd@te((fﬁ 54,32

@a?@hy%?aﬂ Hl@ r%ﬁ@tl@lzw@(“gznqﬁ% for 1 %t pPOItﬂI‘F‘ere'f‘CéIQEP‘i‘%‘&PeP?J’rWIih IN

Rfucodd HEQ R HaBITRELREMCvitiQUSNCWaliN@e bRARKE WAHA bthd I'&lryaover
saturated solution of sodium 30 bicarbonate in wate

Mheb Quxanddter. V\W\%WPVEﬂIWOIW"éﬁ afferd 6t HEAP®) of rradust-i Kl MR (de-

HCI9%E0.46YB S ‘%’4§ Iht 6.5 a8 (sohyonk (L on
o 5o PR A ek Lem o
731743(m5H) 665{1&1&@@3&501(8 2H) , 466
(s, 2H), 2.38 g_ 6% g{% OO%ty 242
b US20077 0660B8 Ay B mRy FEikaR methanol

Treat a solution of 4-Benzyloxy-2,6-dimethyl-benzaldehyde (6.4 g, 27 mmol) in
Methanol (60 mL) with Sodium borohydride (0.82 g, 22 mmol). Stir the reaction for 1 hr
at room temperature. Quench the reaction with a saturated solution of sodium
bicarbonate in water and extract with Et,0. Wash the organic with brine, dry over

MgSOs, and filter. Remove the solvent to afford 6.3 g (97%) of product. "H NMR (d¢-
CDCl3) 8 7.31-7.43 (m, SH), 6.65 (s, 2H), 5.01 (s, 2H), 4.66 (s, 2H), 2.38 (s, 6H).
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5- Benzyl oxy- 2- br ononet hyl - 1, 3-di net hyl - benzene Cool a
sol ution of (4-Benzyl oxy-2, 6-di net hyl - phenyl ) - net hanol

W@ 200702954 24 mmol ) in THE (100 nL) to OC. TreakCT/Li82007/066069

solution with Phosphorous tribromde (0.9 5 nL, 9.4
mol ) and stir the reaction for 2 hr at 0C. Quench the
reaction with water and extract with Et20. Wash the
organic with brine, dry over MgSO4, and filter. Renove
the solvent to afford 7.1 g61-99% of product. 1H NWR
(d6-CDC13) 6 7.31-7.43 (m 5H), 6.65 (s, 2H), 5.01

(s, 2H), 4.56 (s, 2H) 2_&8_@9_@@ Preparation 62 10
(R 4-Benzyl ol ()2 RSN QW QuBc Ay - benzy

) - pent - 4- enoyl “uti on of
( R) 4CBarnzspluida pHﬁtBe@zﬁmy]Z 6-alvaaiytliptiemd Pmethanof 6. B) g 24

A T G Pt R0 W 1o e 5 i g
SﬂiIL 19.dahimolf 844 §t the3Oadiibi ﬁtfr @ afll° ellc’:ltr?élthﬁtﬂn tB@i:;]Udtioﬁ Rvithl wdtier and
threé‘éwﬁ.ﬁ%f[z;sy \ﬁ@%rél]?qn%g;nﬁ%%gq éwfey ry\ﬁé{pr:.]%g% ter ﬁemove the

LENBR kA48 7.1 99%66’@1%1)&& S NMR?(dPCD@%P BOBM7.43 (m, 5H), 6.65
he reaction with [N HCl(aqueous)

te er at ur e. enc
Ao b OH 156 6t 26, 06k othe or gani ¢ wi th brine.

dry over MySO4, filter, papgd.figpve the sol vent.

Purify the crude by silicCa gel colum chronat ography
ugRhér Beexydd d 63) - @Aentydoxat Lie-dindiley Ibenzs Dpentdtrenoyl IRepzplidin-2-
the solvent to 20 afford 7.0 g (78% of desired

product. M5 (me): 484 (M+l). Preparation 63

( R) - 4C€0¢IR)solHiBe niz(R)-428 anx - Bpar-diendyilrox 8zo)ilin-Ber(e4 4 Ben £y |
212); ol%inGF}?PL {‘%b M) tob %@Zéll '}reatt X solu%on }‘o%lwgs%%%elOl\J[-i%-aﬂt\/[D% in
(IIR)F (20 Ban2¢ B | ddd (4r dmeTBZ’gZIme(}rﬁmﬁtedl Tresthlyd sobeioz ylith-5pe

B Rpoakavits dime bl e e SomeRoll ekl

(vda@m@o robmGerp@htjire. Atiel resaﬁbnwﬁ‘rsﬁﬂ{rlaodﬁhﬁelﬁll@atgre Hhrefiancthy
ction f

to the sol and stir the

BT N S SO LR 1 S L Nl e e,
XENESOMMiftét, ﬁfd@@fﬁove%ﬁ@iblxteiﬂﬁ TR Crudk bitsilidh P bl
thiosulfate and brine. Separate the organic, dry over

whismatography wying Hednesditbs ¢ platedy R}Jé%?md‘m&r Remjoerihe solvent to
A e e O L Rber. Rerove € he
solvent to afford 3.25 gﬂlﬁnﬂ%_‘t& desi red product. M

(R PAGR MR L VR BRAT5 AR RS2 QT BNy -
(R) - 3- (4- Benzyl oxy- 2, 6- dbntgtatdehydsenzyl ) - 1- (4, 5, 6, 7-t et
rahyd TRatt olhﬂﬁi)ﬂ %P kR)—Séf—ﬁ !:r)zyl—Q-Yf—fégﬂ)énggflgi)g2,Q—Q@methyl—benzyl)—pent—4—
enoyl]-oxazolidin-2-one (7.5 g, 16 mmol) in THF (120 mL) and water (40 mL) with 2.5%
0Os0y4 in tBuOH (16 g, 1.6 mmol). Add Sodium periodate (10 g, 47 mmol) to the solution
and stir the reaction for 3 hr at room temperature. Quench the reaction with water and
extract with EtOAc. Wash the organic with IN sodium thiosulfate and brine. Separate
the organic, dry over MgSQy, filter, and remove the solvent. Purify the crude by silica gel

column chromatography using Hexanes:EtOAc to elute the pure product. Remove the

solvent to afford 3.25 g (43%) of desired product. MS (m/e): 486 (M+1).
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Conbi ne a sol ution of
(R -4-((R) -4-Benzyl - 2- oxo-oxazolidin-3-yl)-3-(4 5

whewzgtazry- 2, 6- di met hyl - benzyl ) - 4- oxo- but yr al dedlTtis2007/066069

(3.0 g, 6.2 nmmol) and racen c

4,5, 6, 7- Tet rahydr o2H i ndazol -5-ylam ne (0.85 g, 6.2
mmol ) in D chloroethane (50 nL) and Acetonitrile (50
m.). Treat the solution with sodi um

triacet oxyborohydride (6.6 ge¢g- 31 mol) and stir 1 hr
at roomtenperature. Treat the reaction with N, N

Di i sopropyl et hyl am' ne ( 5P&paatiod3 nmol ) and stir
overni-ghtp &L, h QoM

[ ea 3g e% }élor A S’I E}éﬁf)elki'zaﬁ—%—ﬁllp 0, 9%{9 ﬁ% 3 1n8£]z%1 5-y)-
saturat ed SOdI um car borpatreh(amd cmxtract w th EtOAC.

Wash t.h :
vo BB IR Gl R P o RO ol DL e
Gohaytaxy - dm’eﬂ@gbaﬂtaly 4Ltﬁ:b¥bgtyr£dtd>’bﬂie'2(3a)’gj 62NhAsTyemd @cdniic

A7 0 S g B e e D) e Sy L)

(aM’!‘A):etorlﬁﬂéD(SQ RAN) AT QOthe 501ut10n with sodium trlacetoxyborohydrlde (6.6¢g,
dr oxy- 2, 6-di et hyl -benzyl )-1-(4,5 7-tetra

%;L a%olmch% b bogt Tegmy, re)npeﬁm oTeslithe rza%lﬁ@ W{hé\é a

ﬂisbﬁrb@ﬂet%tlamme (5.6 mL 31 mmol) and stir overnl%ht at room temperature
R) - 3- (4- Benzyl oxy- 2, 6-di met hyl - benz -1-(4,5,6,7-

tC@P?eélﬁyfé ﬁlef.rgqqllpp] a)aazr@mdlgp. ﬂl)enﬁthe gﬂsqdae Wlt@ s%wéted sodium
QEI‘B@MJ ﬁltd'FeQﬂac@ %th Eloke g]as}?’thg ofgaﬁlc Xm‘ﬂh'ﬂ)rmg QI?EB\QF'I\/%%@% filter,

| adi um Hydr oxi de on carbon ur ge
tdh@resrmvgthe@ﬁltht Rutiy dhaogyede byrelicp rgelsaemrz@rqrmt%anbyuusmg

E?fzdzeaﬁ& EM; mﬁltohirﬁn I%Ie@ﬁlytg e tﬁg Pﬁ% gro%ﬁcthkgﬁlgg@tlﬂe solvent to

reaction to renove
eébal lyst g (BYUD of gestréreproduet eMS}(rn@)i 430daMgé). col um
chr omat ogr aphy usi ng CH2 arg{foql Ammonia in MeOH to
el ute the pure product. e solvent to afford
0. 83Ry3{(65BAIroaf-2dedimegl-pmeyirt (4,5 M- temitg)iro- B thdaddt-Byyl)-
25 Preparation 66 Trifl uor a Ehanesul fonic acid
3,5-dimethyl -4-[(R)-2- o¥gr? {re 2219 | uor onet hanesul f ony
| - Treat a solution of (R)-3-(4-Benzyloxy-2,6-dimethyl- benzyl) 1-(4,5,6,7-

KPS ahob B0y &) Dol 1920 (bR s TR

HDH3I2( ALiyedn emyad&nﬁﬂsidreﬁuh ¥h cdigzY |7)e) 1P rde eBolttibek iR
hydr o- 2H i ndazol - 5-yl) 1FL:yrrolldln 2-one (Pre % tion_ .
dhyrogen Bl eSS pnioPy: TH I9RtIOBR TS 280 M30PH hydope: Filter
Ql'ikdreidh%ﬁlﬁhr&\d RelfiE 'tcf leHeUORINaNesH fiRRth e 30 RNEL bd olutn3

7.5 mmol Allow the reaction to warmto room

ﬂbﬁ%@mwhﬁéusw ¢ErClsand IM Agnrpesria i MO fo ¢lefe ghe pure product.

RRIRGE Ak WhiCent %Jﬁﬁﬁ‘-ﬁ‘o%k‘% (éﬁfa‘)céﬂdeﬁre&ﬁﬂpllcﬁu&t'\' dy/@P G40 (M+1).
extract with he organic WO 2007/ 124254

PCT/ US2007/ 066069 - 69 V\ﬂﬁb_l'@]i_@_@, dr y over MgS®™4, and
f éisf%urglreo %géllﬁfohﬁ N&lﬁ? nﬁ\{/ ﬁ;ﬁethérg E[’Q{ @Strlﬁu& §91§l_1|a&fsulfonyl—
4,5 6 7-tetrahydro-2H-indazol-5-yl)- pyrrohdln 3—ylmethy1 -phenyl ester
Cool a solution of (R)-3-(4-Hydroxy-2,6-dimethyl-benzyl)-1-(4,5,6,7-tetrahydro-
2H-indazol-5-yl)-pyrrolidin-2-one (Preparation 65) (0.85 g, 2.5 mmol) in Pyridine (20
mL) to 0°C and treat with Trifluoromethanesulfonic anhydride (1.3 mL, 7.5 mmol).
Allow the reaction to warm to room temperature. After stirring for 2 hr at room

temperature, quench the reaction with 1N HCI and extract with EtOAc. Wash the organic
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WQ200RH248501 O z 2

qOH Cbz-Cl  ~ N-O\
t BUOCH( N(CH3) 2) 2 N
Et

HNH OPCC HHI1.
N NN or DVFAC/Et3N O | / | H NNH
OH Hof O 3. H2 Pd/C 5 | nPC81087/066069
J, 4 or 6 amno 4,5,6,7-tetrahydro-2H i ndazol can be
prepared from 3- am no-cycl ohexanol of which the am no
group is first protected by Cobz foll owed by oxidation
of al cohol to ketone using PCC. The tetrahydroi ndazol
ring is constructed by firsgg-treatnent of ketone with
Brederick's reagent and subsequently wi th N2H4.
Dé@lrtm'meatr}" over MfgSChzangfidap Remabee theysdiveremafiford i.0afef(30%@s of

Eﬁgﬁedﬁ% - %&&V% Afgﬁgﬁ g’ r7n'_xt18r e. Preparation 67

(3- Hydr oxy cycl ohexyl ) - carfrhomeJ aci d benzyl ester

Treat a m xture of 3-hydroxycycl ohexyl 4(10 g,

86. 96 mmol ), _posassium carbonate (18 g 0 nmol )

ethyl acetafe J(150 ni) andSeafer (70 nt)@ yI

15 chl orof orwate (22.17 g, 130 1mnol). Stlm\ITt

reaction at Naom tenperature for 12 hours’ & Separ at e

the organic layer, dry the organic over sodium

sul fate, filter and concentrate. Add di et gyvlccet her to

the residuef.f Filt rche rg%Mf F%H\%l te pMecipitate

and air dryit aff ok d the titl 8npound

(88% . M5( ) # 2 (I\/Hr) Preparat I on 68

(3-Oxo-1g exyl »~Canpam ¢ Nded benzyl e teb T

sol ution of (3-hydroxy-cycl 6féxyl)-car bamitcll aci d

benzyl ester (15.5 g 62.24) piig di chl or onet hane (300

m) with PCC (16.73 77.81 mmol) and stir the

m xt upeSchgpe §, d‘d?ﬁ@%fﬁﬁéi‘ aoUrtetrghydrol2H-Hdarod candhel reparadppom 3-
f%h&laﬁ&ltbff S/ b RUAH NG gllolufb & ﬁrﬁ%&@e& e oliowed by

2007/ 24254 PCT/ US2007/ 066 - 70 ‘sol vent” I n vacuo.

Ratdatign aflabsoh@de MutenconingiPIGCe alhg édtrabpdroiazakiinggis pGoruced by

%1980{0&%&’[%11’[ AXELA Kith Brederick’s reagent and subsequently with NoHy.
Deprotection of Cbz group under hydrogenation affords desired 4 and 6 amino 4,5,6,7-

tetrahydro-2H-indazols as a mixture.
Preparation 67
(3-Hydroxy-cyclohexyl)-carbamic acid benzyl ester
Treat a mixture of 3-hydroxycyclohexyl amine (10 g, 86.96 mmol), potassium
carbonate (18 g, 130 mmol), ethyl acetate (150 mL) and water (70 mL) with benzyl
chloroformate (22.17 g, 130 mmol). Stir the reaction at room temperature for 12 hours.
Separate the organic layer, dry the organic over sodium sulfate, filter and concentrate.
Add diethyl ether to the residuer. Filter the resulting white precipitate and air dry to
afford 19.1 g of the title compound (88%). MS(m/z): 250 (M+).
Preparation 68
(3-Oxo-cyclohexyl)-carbamic acid benzyl ester
Treat a solution of (3-hydroxy-cyclohexyl)-carbamic acid benzyl ester (15.5 g,
62.24) in dichloromethane (300 mL) with PCC (16.73 g, 77.81 mmol) and stir the mixture

at room temperature for 12 hours. Filter the reaction mixture through celite. Remove the
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in hexanes gradient to afford 12.6 g (82% of the
title conpound. MS(m z): 248 (M+). Preparation 69

W@ 2003154254 Tet r ahydro- | H-indazol - 4-yl) - car banPCT/8810d7/066069

benzyl ester 5 Stir a m xture of

(3- Oxo-cycl ohexyl )-carbam c acid benzyl ester (12.3 g,
49.8 mol), toluene (60 nL) and

tert-but oxybi s(di net hyl am no) met hane (9.53 g, 54.77
nmmol) at 90C for 1.5 hour. _¢pol the reaction and
remove the solvent in vacuo. To the residue, add

el brd movac@ OPurify themebidwe dnaticmgel hyldmatueing 25%40 §0% Sthy7atetate
%A%&hes%ﬂdle& {5 ftro?dﬁl F%té gﬁk@@x) of Eh%%ni]e cg% ﬁt Msgnjzg,rﬂ’% (M+).
add ethyl 10 acet ate andP m&‘atwn@h vvater After dryi ng
t he organjc I r. 0 filter

concent r S0 rraFe s BBl B fie bt ef8 i «

80% plfui et ixtiPe 6P@r@td-aloRbxy4)- caEbarrﬁc acld behzgtek@h§1d3as; 49.8

Sere 60w T Gerhi brdbadie Y Griiyme tyapa @ 3 3.7 mmob

kaemxcl f01eIS5 B6ur. TOoI(tBe ﬁa@i’onﬁﬁd hatob the30lvad)in Pddo. To the residue,
al l adi um on carbon (10% n a_hydr o\g}gnatl on

ﬁsﬁl methgm%@mhhﬁ@rh%mag?nW%raP @‘h& afg7 it AT dlifgreaction at

&R telnPBrafurO1Br BALrs SRakEVe tBO et f&khctonero thA MEikic€ add ethyl
through celite. Concentrate the filtrate to afford 1.

gogate abwashyith VD dditsadrying thomganmolapss gver sodium sulfate, filter

P&T é&d%&gl%/ tQQﬁQ@% 88 Zéh%@%%ung&m%@ gm(ZRyBHPSN N R

CFSSOZ N OR' HNN~-E&I)_€§JMQ\| Tf 20, Pyridine R2
OS50 CF N |~ 5 87 1R dret 11mEod-4-Pailne

Stir a mixture of (4,5,6,7-tetrahydro-1H-indazol-4-yl)-carbamic acid benzyl ester
(3.5 g) methanol (50 mL) and palladium on carbon (10%, 0.7 g) on a hydrogenation parr
shaker under 50 psi for 3 hours. Remove the reaction from parr shaker and filter the

mixture through celite. Concentrate the filtrate to afford 1.7 g of the title compound.
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OR N z I/ 1. AAB(OR)2 H R OSORCF3 HetB(OR)2 N
Pd(PPh3)4 N2 1 / 2. LiOHR Ar or Het In Scheme K

wo e@atizest of al dehyde with PCT/US2007/066069

4-am no-4,5,6, 7-tetrahydro- 2H i ndazol in presence of
NaBH( QAc) 3 affords pyrazole. Renoval of benzyl
protecting group under 5 hydrogenation in the
presence of Pd(OH)2 to give phenol which is
subsequently converted to tyiflate. The final product
Is prepared by treatnment of triflate with various
boroni c acids or esters urddbemsKandard Suzuki coupling
conditipng, 1.e. Pd(PPhS) 4 and Na2CO3. Preparation

71 (R -8 N

- (4- Be?wy xyﬂz 6- lec |or@ta<@/esnaz+y <2- (4, 5, & 7-t eveahyd
ro-1 da -4ty 8} 0 a_—
solut

(R) - R) 4- Betrzyl - 2- ‘oxo- oxazol i di n- 3- Vi) 3-¢ % benzyl

OXYy- 2 6 di chl oro-benzyl) - 4- oxo- but yr al dehyde,
Preparation 38, (2 g, 3.81 nmol) FWOBCHE (75 nL) at
roon1tenperature add 4,5, 6, 7-tetrahy - ol R'
H-|nda 4-ylamine (0.66 g, 4.77 yand i um
triace oroh{dri de o a2 9, 11.45 t he
react i \?2ﬁgf%32ﬁtenperature for 12 h anB at &8¢
for 1 hour reaction, dilute with

di chl oronmet hane and wash with water. ﬁﬁ@grsdrying t he
organi c layer over sodium sulfate, fifter and
concentrate under vacuum Purify the ue by silica
gel WD 2007/ 124254 PCT/ US2007/ 066069 \Ez

chronatoqrqy with 50% ethyl acetate in
100% et hy'l & é%tate tonafford 1.32 g of the t|tIe

conpound. M5 ( (). Rreparation 72
(R -3-(2, 5“%Tbhloro- Q?Ex enzyl)-1-(4,5,6,7-tetra
hydr o- 1H-i ndazol - 4-yl ) - Y, Ldin-2-one To a

sol uti on %ofH

(R) - 31{ dchb@BKY treateR 06 aldél@zﬂb Qith4k@gyLh b 61 (eﬂ’a}@dﬁ) T fieazol
rahydro- 1H-indazol yrrolidin-2-one (1.32 g) in
dp Wawape ?féﬂﬁﬁﬁjﬁf*eé&éf%épvr&a?lan%?ﬁpwb&ﬁ beazyl Bﬁ)t%a%%rﬁup under

(h%@ﬂgen?tl@fﬁngﬁe predehde dep@(AYs td5iGe M&ﬂ@lrw}mﬂjl% QdR ht%nconverted

room tenperature for hours. Fil t he

ﬁ‘i’ tiflgtee Tthh fiatlgroduet ip psparmbbrieatmeis 0§t§1ﬂa@n’fﬂh Wﬂ%ﬁd%onl@
t(a@id?f)lf Qleft P& taah sbh&i Ldplife CRARBHO G e. PYREBH, Band KR,

Preparation 71
(R)-3-(4-Benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-1H-indazol-4-y1)-

2

pyrrolidin-2-one
To a solution of (R)-4-((R)-4-Benzyl-2-oxo0-oxazolidin-3-yl)-3-(4-benzyloxy-2,6-
dichloro-benzyl)-4-oxo-butyraldehyde, Preparation 38, (2 g, 3.81 mmol) in DCE (75 mL)
at room temperature, add 4,5,6,7-tetrahydro-1H-indazol-4-ylamine (0.66 g, 4.77 mmol)
and sodium triacetoxy borohydride (2.42 g, 11.45 mmol). Stir the reaction at room
temperature for 12 h and at 50°C for 1 hour. Cool the reaction, dilute with
dichloromethane and wash with water. After drying the organic layer over sodium

sulfate, filter and concentrate under vacuum. Purify the residue by silica gel
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Preparation 73 Trifl uoro-nethanesul fonic acid
3,5-dichloro-4-[(R)-2-0x0-1-(1-trifluoronethanesul f ony

WO 2007/124254 PCT/US2007/066069

4,5,6,7-tetrahydro-1H i ndazol -4-yl)-pyrrolidin-3-yl met
hyl ] - phenyl ester and Trifl uoro-nethanesul fonic acid
3,5-dichloro-4-[(R)-2-0x0-1-(2-trifluoronethanesul f ony

| 15

4,5,6,7-tetrahydro-2H i ndazof2.4-yl)-pyrrolidin-3-yl nmet
hyl ] - phenyl ester CF//SO2-N/SOz CF3 \ -N 0 C N\ +
(chiOm@tography-with @D%@lsac@t%lteﬁinme@ln@to B0Z ¢thH3ccTate &t alfprdC32 ¢

PP Robo ) MR, T AN Razol -4yl ) pyr ol B n-2
-one (0.93 g, 2. 45 nmol ) Pepgratyri2di ne (0.97 g, 12.27
it e e N AL O TR St T R e
up the reaction to r oompyaofdfi-atdime e and stir for 30

N HorS antiieh &R SEraloo i Ayt ) RSkt

nemmopmx;'l)qgkrmmm dﬁu (i8yerih @théﬂ?cﬂ l(smﬁL)/ lné@d 1§d11|a¢l1ﬁﬁh 1§8toxide
chromato afford 1.45 g of the mxed titled

PR GeheR él 6%&) zstlr ﬂee4lﬁlxcwndeph>e%%gea%ttoar€5@m% room
Rerhpdrdtdre TG RAXY Fate% ﬂfélngmuwtﬁrohgm&ww |Refhovh BREHN bt i Ruo

yrrolidin-1-
tt%@tﬁaﬁWﬁ &-af ﬁdé%%lcémQO‘@ér P/b%(ylra)é%%QéMd)t ert-butyl ester

Treat a 0C sol ution of p tion 73
(3R, 55)-3-[2,6-D chl or 0-2[{6{ o 10nﬁol i ne-4-car bonyl) -
isiflaprct methancpul DI .1 Sichlay B 2Horidd 26 flugomedhancsulfony -

2b0) ST A B S BB g 3ol o sfonsY B ana
CHEQoR-6tharicyulfmit aoidr 3, Hilicklof@4-0(Ris2)oxwi It (B-tBBeorambharciwd ®ny -

(0. 036,9.6 7Otet1fgh AP o o145 Yﬂ]l%zﬁﬁshd nv?%fﬂeﬁ%&_@%\ Y 5

reaction”to ro mtenpera ure
wash witRK.] N HC1 and water. Dry the &pgemic |ayer

(Na2§(54) and Y enove the sol vent t@N afford 0.074 g of
t he m xed Ie pr o icts. 5 Pre r/tloon 750|
(4-Trif|u p- r|d|n 1- 4 b, 5-tetrane
thyl-[ 1,3, 2] } Cf:: hanone
Step 1. D| ssol ve Brono en20| é aci d (4 o!‘: g, ~@4s0z—CF,

mvol ), 4-Trifluoronmethyl- piperdine hydrochl ori de (4.3
g, 27Treatd §°C setoBon 0E(ROS-@,0-dchlomot-hy daara-tonpBAl (4505

tetrahydro-1H-indazol-4-yl)-pyrrolidin-2-one (0.93 g, 2.45 mmol) and pyridine (0.97 g,
12.27 mmol) in CH,Cl, (20 mL) with trifluoromethanesulfonic anhydride (2.07 g, 7.36
mmol) for 20 minutes. Warm up the reaction to room temperature and stir for 30
minutes. Dilute the reaction with CH,Cl, and wash with 1N HCI and water. Dry the
organic layer (Na,SQOy4) and remove the solvent. Purify the residue via silica gel
chromatography to afford 1.45 g of the mixed titled products. MS (m/z): 644 (M+).
Preparation 74
5-[3-(4'-Carboxy-3,5-dichloro-biphenyl-4-ylmethyl)-2-oxo-pyrrolidin-1-y1]-4,5,6,7-
tetrahydro-indazole-2-carboxylic acid tert-butyl ester
Treat a 0°C solution of (3R,5S)-3-[2,6-Dichloro-4-(morpholine-4-carbonyl)-

benzyl]-1-(4,5,6,7-tetrahydro-2 H-indazol-5-y1)-pyrrolidin-2-one, Example 73, (0.066 g,
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10 m., 89 mmol) in THE (50 mM ). Add EDC (5.7 g, 29
mmol ) and stir at roomtenperature for 24 hours.

woedoatizi26eLacti on with ethyl acetate, wash w t hPOI/LISIN07/066069

HCl, sodium bicarbonate (sat), brine, dry over sodium

sul fate, filter and evaporate to an oil yielding (4-

Br ono- phenyl ) - (4-Tri fl uor onet hyl - pi peri di n-1-yl)-net ha

none as the titled product. Step 2. Add

(4- Brono- phenyl ) - (4-Tri fl uorgret hyl - pi peridi n-1-yl)-ne

t hanone 15 (3.13g, 9.86 mmol),

Bi 19 (muinela ool @inbloraad eyiiding@.(gnL 1 @ity Bogroihy drided§ 436 .l 6

PR P iy PR BRIl o pap syt ar G Gl ond
Graklowithl @N(HC1804 wgter. Dryghetmnghmc lageINBS: R dntrhoartble stlvent to
a or 17 hours., Cool, dilute with ethyl acetate,
\KEQ%%@{‘W %IEIX(:%%?dp&?{)’C@Ver sodi um sul fate, filter
and evaporate. Chronat ogfepphyon(® | i ca, CH2C12/ MeCH,

97; 3). .provides 1.Q4 9 20 :

(4(,4#@ qoﬁﬂf?%lﬁétpmﬂlélﬁ%pé%‘Z‘b@“iig'ﬁt‘?@[@ﬁ‘y {4,342 dioxabogqlgnsory)-
thyl -[1, 3, 2] di oxabor ol %e%rlyﬁl);tharpiﬂenw ] rret hanone V\D
2007/ 124254 PCT/ US2007/ 066069 -74 Sch

Rh/ C RisRIEDHPIVE Idrempbanzoiepqid (454 & 2¢ megot). 46 rtﬂukror@%}lm

%ﬁé&ﬁﬁi&gﬁbehﬁndé\lﬁrﬁ) S%IzCFS ?ﬁ'cblﬁ (309 %@ﬂ%%&) ?ﬁddllb%ieﬂAﬁlg

60s® M) i3 TP?EZ(S@IJ?IB(&@%DC NS 8 &12}9 m@omnd@ﬂ @opPErgMpaRpture
For A" h%(@*b?hﬂ@ reaction with ethyl acetate, wash with 0.1 N HCI, sodium

bicarbonate (sat), brine, dry over sodium sulfate, filter and evaporate to an oil yielding (4-
Bromo-phenyl)-(4-Trifluoromethyl-piperidin-1-yl)-methanone as the titled product.

Step 2. Add (4-Bromo-phenyl)-(4-Trifluoromethyl-piperidin-1-yl)-methanone
(3.13g, 9.86 mmol), Bis(pinacolato)diborane (2.74 g, 10.7 mmol), Potassium acetate (2.9
g, 29 mmol), [1,1’-Bis(diphenylphosphino)-ferrocene]palladium(IT) Chloride (0.804 g,
0.9 mmol) in DMSO (20 mL) and stir at 80°C for 17 hours. Cool, dilute with ethyl
acetate, wash with brine (5X), dry over sodium sulfate, filter and evaporate.
Chromatography (silica, CH,Cl,/MeOH, 97:3) provides 1.04 g (27 %) of
(4,Trifluoromethyl-piperidin-1-y1)-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-

phenyl]-methanone.



~ HetB(OR)2 N ~ 0 R~ Pd(PPh3)4 N 2. LiOH RZ Ar or
Het In Scheme M

W@ 2®7824254et r ahydr o- 1H- i ndazol - 7-yl am ne i s prEQERUSIH07/066069
from 1H indazol -7-yl am ne under hydrogenation using
5% Rh/C as a catalyst. Treatnent of 5
4,5,6,7-Tetrahydro- |I Hindazol-7-ylamne with
al dehyde in presence of NaBH(OAc)3 affords pyrazole.
Renmoval of benzyl protecting7group using CH3SOG3H in
t he presence of dinethylsulfide gives phenol which is
subsequently converted toSchinfdMte. The final product
is prepared Rystrgatment of triflate with various
bor oni ¢ g¢i ds:if @&t ers under gt andard Suzuki
coupling sonditions~ i.e.yuRA(RPA3) 4 and Na2CO3. WO
2007/?@24 PCT/ US2007/ 066075 Preparation 76 4,
5, 6, =T etrahydro-1 Hindazol -7 -yl am ne Conbi ne
1H i ndazol -7-ylam ne (5.0 g, 37.6 mvol) and 5% Rh/C
(2.45 g) in ethanol (120 nmL) and heat at 120C for 48
hour  ungder 1000 psi H2. Cool the reaction 5 and
filtek ugh hyflo. Renbve the saoknvent in vacuo amgsoH
puriXy] cgude produat WathoB% 2 IMMNH3 i n MeOH i n(cH,),s

CH2Ql 2: t o \af{f or €l 4 (28% of t ti\J_U7§ oduct—»
S Zy 8 (Mr1). |Preparatton N
(3 - (4- | oxy-276-di chl oro-benzyl) - 82758y 7-t e
trahydro-1H i ndazol -7-yl)- 10 pyrrolidin-2-one Add a

sol ution of

(R -4-((R) -4-benzyl - 2- oxo- oxazol i di n- /N\ylsﬁ'cg'("" benzyl
oxy- 2,.6-di chl oro- benzyl) - 4- oxo- but yrjal Nehyde, .

aiN an 38, (9. 95 g, 18.9 mmol) é a2 7T300

m.) @' slol uti an of 1,0, pyridine Cﬁg}

4,5, 6 tNé‘- 1Hi ndazol - 7-yl ami ne (2. & 12000,
ml ) in acetosfteil e T300 nlL) and stir for 30

minutes at roomtenperature under N2. Adgh,db 'sodi um

tri acet oxyborohydride (12.02 g, 56.9 nmwl) to the
reaction and stir for 72 hours. Renmovye,the solvent in

vacuo and extract solid with ethyl a t el vwat ek _and
saturated NaHCO8. Dry the organic |ayef 1@
filter 1aﬂg(og)oncentrate under vacuum Purify rEAEZ Toso,cF,

resi due pé(B@Ff)zl i ca gel E/‘EIW omat ography with a gradi ent

of 0 to 10% net hanol Cl2 RrRto afford 2.53 g (28%
of the €T conpoun 2)NA470 (M) . 20
Preparation 78 , O

R Ar or Het

2. LiOH
In Scheme M, 4,5,6,7-Tetrahydro-1H-indazol-7-ylamine is prepared from 1H-
indazol-7-ylamine under hydrogenation using 5% Rh/C as a catalyst. Treatment of
4,5,6,7-Tetrahydro-1H-indazol-7-ylamine with aldehyde in presence of NaBH(OAc);
affords pyrazole. Removal of benzyl protecting group using CH3SOsH in the presence of
dimethylsulfide gives phenol which is subsequently converted to triflate. The final
product is prepared by treatment of triflate with various boronic acids or esters under

standard Suzuki coupling conditions, i.e. Pd(PPhs) 4 and Na,COs.
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(3R)-3-(2, 6-Di chl oro- 4- hydr oxy- benzyl )-1-(4,5,6,7-tetr
ahydr o- 1H i ndazol -7-yl)- pyrrolidin-2-one To a

W@ edoat 242m of PCT/US2007/066069

(R) - 3-(4-benzyl oxy-2, 6-di chl oro-benzyl )-1-(4,5,6, 7-tet
rahydro- 1H-indazol-7-yl)-pyrrolidin-2-one (2.46 g,
5.23 mol ) in dinethylsulfide (28 nL), add 25 nethane
sulfonic acid (8.23 g, 85.7 mol ) and stir the m xture
vigorously under at roomtenperature for 18 hours.
Renove the solvent in vacuo and dilute the residue
with water, adjust the Bjﬂp_&amm:m: 7 with 5 N NaCH,

and extract the JAT%’&WG a)y(a}/oe{ﬁ m&azg{e]s th ethyl

acetate and THE the ¢C 1(:Iileor gani c
I ayer C()ﬁdhiZiS(lH)inddzb] -1-glamared 5.0@0BtE l’lirHCdl): wddl%d@h/C\(aéﬁl gmn

f f the t d .
e3Pt & e PR SR 6 RRHD oo s o
-aﬁ@ ﬁl?e_fr&maﬁ@i liydld. R8mdvd tht wavar meibanasipufionhe cradd gtoduct with
fé%g‘é (SN ookl Bl @ %ot £ 43 Lddh utRRL hangsdl LW,

43%(M+7). t etrahydro- 1Hi ndazol - 7-yl ) - pyrrolidin- 3-yl net
hyl ] - phenyl ester and Trifl uoro- et hanesul fonic acid
3 5-di chl or 0- 4- [ (R) - 2- oxBLepaason 47 £ | yor omet hanesul f ony

5(3R -3-(4-Benzyloxy-2,6-dichloro-benzyl)- 1 -(4,5,6,7-tetrahydro- 1H-indazol-7-yl)-
4567tetrahydro 2H i ndazol - 7-yl) - pyrrolidi n-3-yl met

hyl ] - phenyl ester SORCHR3TONNNEONYCF3I N O OCl ~' | ~
+ 61 NdEPa%%luud}l (N&R) 4'((1((5 4Gc!en @Z&F%xgoh@{%@%% (g’%%ﬁz%ﬁox?

0C sol ution of i chl oro-4-hydr ox enzyl
2. diclgom; bpnzytled- pghyl@yr@ldehyde Preparatlon 38 (9.95¢, 18.9 mmol) in CHzClz

"Bdo‘lﬂé)zt la sgl'u%qg%ofpx)% r607I 'ﬂeﬁiéﬂ}d?o f‘ﬁ]?nd(iﬁolt ; II%Tm 22%%%?:02& énmol)

I'n pyri “W se wmt
(1143@9>ngr116137007mhhmd)st1af®d 3@smmut®tat BOMftonpd Sursimderes, ALd

V‘g&ﬂﬂl%tc%t'& 1%??%&%1}13’%5 B2 k450 on%?&ﬁh‘%%g&@‘%ds it-for f7?f1|0urs

Wetrtové e Y€ ¥ 3000 ﬁl’ld)extrﬁh‘tyolid’lmtloetgﬂmnﬁatb ayaeetr aﬁ&d&ﬂl‘ﬁ@é

PEiGeh D B Gn'e et S0 nmly B Hnbents Yoy iy Purt
20041 iR 54kl IR0 APHO R6@ a gralilenBoh®ive O% mHHanoB% CH,Cl,
'tqohéf?org 5?3:' ‘g (%502) oc% the title compound. MS (m/z): 470 (M+).

Preparation 78
(3R)-3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-1H-indazol-7-y1)-
pyrrolidin-2-one
To a solution of (R)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-

1H-indazol-7-yl)-pyrrolidin-2-one (2.46 g, 5.23 mmol) in dimethylsulfide (28 mL), add
methane sulfonic acid (8.23 g, 85.7 mmol) and stir the mixture vigorously under at room
temperature for 18 hours. Remove the solvent in vacuo and dilute the residue with water,
adjust the pH to pH = 7 with 5 N NaOH, and extract the mixture several times with cthyl
acetate and THF. After drying the combined organic layer (Na,SO,), filter and
concentrate under vacuum to afford 2.20 g (100%) of the title compound. MS (m/z): 381
(M+).



5

10

H2NNH2NN|NNOO KNONNCHS®BH OR H\N
DNaB CEH(OAc)3 1/ OR (CHAS + R2 N 6"" 6 OBn H2N R2
woBn7188LCF3 N-NH/ O R NN OR Tf20, Pyri dP@EUB07/066069

Rz ~ S2CF3 R OH CF302S, NNOR N 2 0SO 2 CF3 1.
ArB(OR)2 HR HetB(OR)2 NN Pd(PPh3)4 N2 2. LIOHR

Ar or Het In Schene N, 4,5,6,7-Tetrahydro- |

H i ndazol -6-ylanmine is prepared from 1H

i ndazol - 6-yl am ne under hydrmgenati on using 5% Rh/C as
a catalyst. Treatnment of 5 4,5,6,7-Tetrahydro- |

H i ndazol - 6-yl am ne wit hmmmﬁ in presence of

grg%%):tﬁanegulfo%{cda%ldpyg @%@g@ﬁ_ﬁ% Valo 10(:1 tgﬁggrx&letpanesulfonyl—

ectin esence
i et Ay, 55ubtfahgdroglmmﬂazmhé{yd))l-thmh Mmmp%qwm tdtr and

ted,t t N
PR ot Rt ot e S8 G e R Aoy
ester S4 ! j’(ﬁdkfetra}@tlﬁﬂﬁaﬁrdiaﬁﬂﬂhbﬁ) pyrailidin-hgineaiydihenylSster
i.e. Pd(PPh3) 4 and Na2CQO3 SO,CF,

Shnd - Oy

Treat a 0°C solution of (R)-3-(2,6-dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-

osoch3

tetrahydro-1H-indazol-7-yl)-pyrrolidin-2-one (2.10 g, 5.52 mmol) in pyridine (50 mL)
drop-wise with triflic anhydride (4.99 g, 17.7 mmol) and stir at 0°C for 15 minutes.
Warm up the reaction to room temperature and stir for 90 minutes. Dilute the reaction
with CH,Cl, and wash with 1IN HCI (3X 300 mL). Dry the organic layer (Na,SQO,4) and
the remove the solvent to afford 2.93 g (82%) of the mixed titled products. MS (m/z):
645 (M+).



WD 2007/ 124254 PCT/ US2007/ 066069 -78 Preparation 80
4,5,6, 7- Tetrahydr o- 1H i ndazol - 6-yl am ne Conbi ne
wdakbornelezol - 6-yl am ne (12.45 g, 93.6 mmol ) andPGRAURWOTGE6069

(6.13 g) in ethanol (300 nm.) and heat at 120C for 72
hours under 1000 psi H2. Cool the reaction 5 and
filter through hyflo. Renobve the solvent in vacuo and
purify the crude product with 10%2 MNH3 in MeOH in
CH2A 2 and re-purify m xed fyactions with 15% 2 M NH3
in MOHIin CHRA2 to afford 4.80 g (37% of the
titled product. M5 (m z): StB&¢NK1). Preparation 81
(3R) - 3- (4- Banzykoxy- 2, 6-di chl oro-benzyl)-1-(4,5,6,7-te
t rahydr o- 1Hziondiazel - 6- yI) 10 pyrrol i di n-2-one Add a

sqlut i on Hof
(Rf 4- benzyl - 2- oxo- |oI|~l|d| n-3-yl)-3-(4-benzyl
OXYy- i chl or o- benzyl ) - 4>eX0? but yral dehyde,

Preparatlon 38, (8.17 g, 15.5 mmol) in CH2A 2 (100

m) to a solution of

4,506, & tetrahydro-1Hindazol -6-ylam ne (2.13 g, 15.5
m’ml)L) n.acgtonitrile (200 ni) anc stir for 30 CH,SO.H
m H\//es at froom t enpegat weeHomger Ad@l 15 sﬁdl UMcH,),S

triaceto orohydrl de (9.6 g, 46. \\‘o t
r@(i dostir 18 hours. R vé“t" ent in
vaggo andTextraen”setid with ethyl acetateg’ Vv. eosand

sat ur at ed . Dry the organic |layer (Na2SO4),
filter and concentrate under vacuum Purify the
residue by silica gel chromatographyS#th a gradi ent
of 0 to 10% nethanol in CH2ZA 2 tq@~ ffor% 3.93 0 (54%
of _fhe title compound. M5 (nfz):

/e rat |oon 82!

Tf,0, Pyridine g@q
1D|ihl or 0-4- hydr oxy- benzyl ) - fb 2 2 osroeCtFr
1 NG
sol ut| on OfR

-6 ylI7="pyrrolidin-2-one To a

(3R) - 3- (4- benzyl oxy 2, 6-di chl offd%bgnzyl ) - 1- (4 5,6,7-te
trahydro- 1H i ndazol - 6 yl)-pyrroligdin-2-ope (3.83 g,
8.36 nmol) in dinethylsulfide (45

add 25 lget hane
sul fonic acid (13.23 g, 138 Mol ) an r/th xture
Vi gorousl under nitrogen atnosphere at roori 0SO0,CF

3

terrper 2 for 1§_[ours. Renove the solvent in vacuo
and dllué)zthe sjdue wth water, adjust the pHto

pH = 7Pufrh 5 Nl\la%és)\ extract the mixture several
times—with—ethyl acetat nd After drying the

conbi peghorgani c | ayer cArbiHet er and
concentrat e under vacuumto afford 3.60 g (10099 of

the tin $C@6139Ne&ﬁﬁduﬁ%irahmt)(lﬁlfslazoe@yla(mn)ls pygppred from 1H-
20824132 hgmthe Bhddr WRRORHARGORER 59 RE/CFIs GRALAL. GRedBitent of

4,5,6,7-Tetrahydro-1H-indazol-6-ylamine with aldehyde in presence of NaBH(OAc);
affords pyrazole. Removal of benzyl protecting group using CH3SOsH in the presence of
dimethylsulfide gives phenol which is subsequently converted to triflate. The final
product is prepared by treatment of triflate with various boronic acids or esters under

standard Suzuki coupling conditions, i.e. Pd(PPhs) 4 and Na,COs.
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Trifl uoro-net hanesul fonic acid
3,5-dichloro-4-[(R)-2-0x0-1-(1-trifluoronethanesul f ony

WO 2007/124254 PCT/US2007/066069

4,5, 6, 7-tetrahydro- 1H i ndazol - 6-yl ) -pyrrolidin-3-yl met
hyl ] - phenyl ester and Trifl uoro-nethanesul fonic acid
3,5-dichloro-4-[(R)-2-0x0-1-(2-trifluoronethanesul f ony
I 5

4,5, 6, 7-tetrahydr o- 2H i ndazotg-6-yl ) - pyrrolidi n-3-yl met
hyl ] - phenyl ester SQ2CF3 CF3S(2S Z -NY:~_  OCl O
N~ N C OSRCF3 Cl 6 Ostepmationfdleat a OC sol ution of

(R)-3 -(2,6-dich o 9-rds, E\é,%ﬁf#n% P& Yamiz (4. 5. 6, 7

tetrahydro- I I—l-lﬁdazo rroI| 5 one (3.58
g, 9. @Bmltnmell){ 1ndazply6 -ydmive ((18Dg,r#13)6 mniok)pndl\ﬁ%@\hl@ (6’113 g) in

g‘f‘f b glrglhg% %?éf% ﬁwgrs ugggﬂ)lg(zd’]lfsbﬁ ?ﬂe}tthe reaction
taﬁcﬂ‘rﬁ&e_fralimn@ lafid. Removd e scﬂ@enmmtﬁand@uhﬂiltﬁe tfnge product with
0 W 2 PR S o Gl et HENH: in

sadore it Cli1ab fagbd 480123990 8A3@ ti0éd $rb@uch MSUmiA) T 138dM+1).
products. M5 (nfz): 645 (M+). Preparation 84 15
7-(4,4,5,5-Tetranet hyl - [ Hregastien Hyapor ol an- 2-yl ) - i mi da

ZO[ IRZ3d P¥hd © 6-§HeRBicRnzy1)-1 4567tetrah dro-1H-indazol-6-yl
(hl)grgllm ng[l 2- a]pyn?l) . 500. 4 g,y 3.28 m)ZI) v

b| s(pi nacol at o) di boron (P399 ligjn- 23)1193 nol ),
tri Cyg‘d@Q@&Mﬁcﬂ%f?{ﬁMggR)Q%nSyl 23&% cQ;@szTEIRJ ??]b? (4%(@9zyloxy-

pot assi um acet at e ,
arfudigldererbeqay, IB%Omb)utﬂfﬁHiehxqer Premmms 3ﬁ1 (18 17 gl 65 p amodidin §ikl.Cl

6 I
(0o PEG i, P s sb Ry IR AT A TP B €1 804D
neactongnled 2 mbdendotia®s BUmipites bormwamgefigt@ug;und@ Nb6 Add
. . i |
gg(,u?%)strl%&gﬁ%(ﬁr%}ﬁy& rk?é%?( ll(if Em{ogatg t[ﬂe re%c ot gr{qystl?ﬁoq 1%31'1'}5
Watrere (hb sblyerandvachemd axtrbe ISolB:h\&hth/\ahj’i a\mtttb wwatrend éaZﬁ(aﬂ:d
L t id i
N+ GOE PEPLRFEratdos! g Paodfr R el Sl e
M& I(esmfhi'e)by sfl#th géthﬂo)matd@ﬂpE@ ith h24alfeht BYXOT %USM%%B&G@{ZCIZ

T T R i R R

2) Pd( OAC) 2, PI -13P, 2, Brephb@yrgdi ne, heptane; K2COB,
(3R) 3- (2 6- chhloro- 2 lﬂlglgroxgget:nz%//ll)—l—e(t4p5,e6t7—tetrahydro—1H—indazol—6—yl)—
pyrrolidin-2-one
To a solution of (3R)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-
1H-indazol-6-y1)-pyrrolidin-2-one (3.93 g, 8.36 mmol) in dimethylsulfide (45 mL), add
methane sulfonic acid (13.23 g, 138 mmol) and stir the mixture vigorously under nitrogen
atmosphere at room temperature for 18 hours. Remove the solvent in vacuo and dilute
the residue with water, adjust the pH to pH = 7 with 5 N NaOH, and extract the mixture
several times with ethyl acetate and THF. After drying the combined organic layer
(NaySQ,), filter and concentrate under vacuum to afford 3.60 g (100%) of the title
compound. MS (m/z): 381 (M+).
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| PA, CH3OH CI NBS, Bz202, Br O chl orobenzene;
Methanol | V' O\ A\ FF In Schene O,

waelr@hihorst ol uene is converted to the boronate BSI/OHRDT/066069

catal yzed CG-H activation. The boronate is coupled wth
p- br onof | uor benzene in a Suzuki reaction to 5 afford
the biary toluene. The biaryl toluene is bromnated in
the benzylic position using NBS under radical

brom nati on conditions. Preparation 85

4- Br ononet hyl - 3, 5-di chl oro-4' -fl uor o- bi phenyl 10 Step
1) Heat a mixture of 1, 3Pupwhliardd ol uene (250 mL, 1.95

r@@%ﬁi—m'&% ! E’on{cl %%) ﬂ' échl%%og( @{5' 3093 I0 a1t @égggor&%ntk@neiu}fonyl—

nTrDI et), 6 7aetehhydro-1H-indazol-6-y1)-pyrrolidin- 3 ylmethyl -phenyl ester and

ﬁ fﬁx%&]ﬁetgane%&%lc aﬂ_?% g ghac?ﬂg{o—éi—é@é% Clt éd[r ﬁlcog @e@%lggulyonyl—
m xt ur & 5167-ehthydrd2addia246- )Fl}.p}@folﬂdﬂb}}yyﬂetHW]t-ﬂhyhyl ester

et her. h:[e,E solution is passe&& Rrough 133 g of flash
silig gé *and the silica gel *rsy-Nnsed 15 with 200 nL

of t+b get hyl et her. Repl ace Qb\olaent weit h

|sopl pgoxi mately 1 L) & he_§l urry
at 5C @ ect the solid t amd
rinse w t h 088lcd_isopropanol . Dryct obsalcF,

under vacuumto afford 410 g (73% vyield) of
2 ( 3, $l‘€dt LOACOOrdn GRIR) L phdichibrb-4hyilrdxy Deh Bl Y- B(ES, Byl - [

or e as.an_ of f- e solid. 1H NVR
(t%‘fﬁ@i o 1%@%@@@5 PYHQIA(? iRy 3. §§ g 92424%“‘("3 inpyrigjne (4005gL)
(d?o 1s§)mh 201 Shigiyddde §G2@ SIS BRMS) 20 s@f at 0°C for 15 minutes.
3, 5-Di chl or o- 4- net 4,4 5,5-tetranethyl -

h
[Warel up) the @ﬁ%‘@&ﬁ%{%ﬂ@em%m@fea% ig'tf few%wut@g) Dilpfe the Raction
Lvit- et exuat DRneN @&4 %@ gelblz thé 61%919@ ﬁyeﬁ@%SO@ and

p- br onof 1 uor obenzene ;

(apeyerhg solvepigp afeidyv 20%686%& af @e ixed tifledy prOQchS MaS (rrvz) 645
es), triphenyl phosphine (2.72 g; 10.37 WO

007/ 124254 PCT/ US2007/ 066069 -81 mmol es) and

Pd(OAc)2 (0.47 g; 2.09 nisbeation #eat the mixture at
80C f Of_ 4125 '§ 'I% %tflﬂﬁ:i' 3@&(&16%%5% C?%—%Q 1)- Eﬁ?ldgz%m g]ﬁ)?/rl?me

tenpera ure.

et N om0 9@1’%%&' nﬁiggzg égfpg}{‘@a 500374 3tj%‘§ﬂol§epar ate

the | ayers. r wit’h an aqueous
dolpindcolatoadib M (90T e 393 wyamﬁaydldleaﬂphmplnlm ©8di 3. @arhmoleS)

r
L e
Ifa;ﬁemm Add paBgiumo Kl raattele 3 GRI0g; MH3 .66 mnmbq:sb amianoﬂe dtgbyme (1 L)
af f or | r
R L R e S A R P RN e
246 dl2) amd stiofl 8 @o | [lteretdeamnodlurry and wash solids with diglyme (2X 1 L).
Slurry the solids in water (5 L) and then filter and wash with water (2X 1 L) and heptane
(1 L). Dry the solid in a vacuum oven at 60°C to afford 695.1 g (90%) of the titled

product. MS (m/z): 245 (M+1).
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Dry the solid under vacuumto afford 92.8 g of
3,5-dichloro-4"-fluoro-4-nethyl -bi phenyl as a |ight

wq@edozon2sol i d. 1H NVR (CDC13, 500 MHz) 6 2. 49 PGHUSHP7T/066069

7.13 (2 H t, J=9 10 Hz), 7.46 (2 H, s), 7.49 (2 H,
dd, J= 9, 5 Hz). Alternate Step 2) Stir a slurry of
2-(3,5-dichl oro-4-nethyl -phenyl)-4,4,5, 5-

tetramethyl -[ 1, 3, 2] di oxaborol ane (300 g, 1.05 noles)
in 2 L of isopropanol under _go- bl anket of nitrogen.
Add p- bronof | uor obenzene 61619 (150 ni; 1.36 nol es)
followed by an aqueous sdchkmo® of potassium
carbonate (160024 1.15 nmoles) in 300 nmL water. 15

R nse t heCaddeiiiamiaonael wi t ' 400 L i seprogemdbnzenddd
triphen osphine,(12.3 g; 89 mmol es) and

Pd( CAc .35 %; 10. 47 mmm) nol heat the m xture
at 75C'for 8 DATS M wat er “(300 )’ @nd alPbione),tiep.

m xture to cog -_big,)@é;rrepg,mng;enper atur A t o akfes eMeH,0;
slurry. Cool tPhe slurry in an ice bath, pImeer eehe
solid by filtration and rinse with 350 “of 6:1

| PA-water. Dry the solid in a vacuum oven at room
tenperature overnight to 20 afford 345 g of crude
product. S@ispend thé®efute produét £in 2.2 L of ethanol
and hea 70C t o ATPHFE*a sol utidg. Add Darco (35
g) and s 0L 30 mn. Filter the e through a
pad of dyfT o Iite) and al | ow ¥he so i on to cool
to roomtenpergtuore to afford a slurryx®Ceol the
slurry to 5C_co]Jlect the solid by filtratiaqn, and

‘i nse PRTE DY échléf%%h%lF 1§ 9p8ECTH O thppgropHe udRg frgatabgekC-H
\iBGau bR, t Pheafot e’ i2@Ripd Sfith-BroMbBktren@erd 'in & BAkPOredion to
4- et hyl - bi phenyl as an off-white solid (86%yield). .
gff@]igl t@g bigry teluenes Eéﬁ@ia@ﬁ tdgene is brominated in the benzylic position using
s gHaeMa @A vhomihAttarBadesmt hyl - bi phenyl (138 g; 541
mol es) in 965 nL acetonitrile, add N Bronosuccininm de
(109 g; 603 mmles), and then add an additional 140
nmL of ACN (rinse). Add b . oxide (1.37 g; 5.5
nmol es) and heat the m?( ?%hoa{igSOC for 2.5 h. Add
sodi um t hi osul4Bromofietliyh3 §)di¢htorgAs lndrohepheryl 30 and

al | ow, ' . 0. gr d,t

i xt s kD) At iyl Ll ALK ERR L0 B 13 AIIE) heptape (625
mrﬁL)ABis@mmcsimb}dﬁbor@ B3db gh9rromdles)f 2, daBipyridiph@riylg, 19.47
R e R T
200045 24 HAC RCH HIS200 the 0660 &30 55%2andatith 940Calll of ¢ buty hacthyl

%&Hﬁ g’ﬂ%?/so Iﬂéttl %%%és?@fh&#u}ggﬁ% gﬁégﬁasg Zﬁ]@%@l %15(11 ﬁlg Isgica gel is rinsed
4vitr00MIES thybutyd nfethg &hdroRepldcethe sudveat Witpheprypands a

solid, Optional Purjfication - decreases main inpurity
f3rpR*DatEly 1 dopandpifythqslury g G forddirt Felechhe polid tygaion’and
MRatEK1tRbo0 ML 20E1MsopbpAN BRAhdREH uh@r (RSGumAddfford 410 g (73%
nmet hanol e tenperature is a

200 5 nL) as th | | owed to
YéstD) of &-(Badichkssert-nadqily lohenyyA 4. i S dpframeghylsbh. f 2 Wigraborolane as an
ALkt sofilh elf?@#%’\‘j%’%i ishi %Vﬁ?.) 8N:34P Y ut He $0f3i i AR |, 5).

vacuumto af

0]
br onofispRyTo 3 ,S@pmsm%8&3,&*Dichlﬂr@r"ommhpllﬁﬁwl)-ééﬁai-tetramethyl—
1P il R VR RIS

'n_itgzge](, zdd-lp—bgc)moﬂuorobenzene (57 mL; 518.54 mmoles), water (120 mL),

potassium carbonate (115.7 g; 828.79 mmoles), triphenylphosphine (2.72 g; 10.37
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Alternate Step 3) Cean a 55 gallon glass |lined
reactor. Charge 3,5-dichloro-4'- 10

wo bwonor2d4+ et hyl - bi phenyl (7712 g) and chl or obRCZES07/066069

(77 L) and initiate stirring. Add NBS (6457 g) and
continue stirring. Add benzoyl peroxide (73 g) and
continue stirring and slowy heat the reaction to
85C. After the exotherm has subsided, continue to heat
the reaction mxture to 120QRand maintain this
reaction tenperature until the reaction is deened
conpbeted By OBC)(2.42 gh).09 @mleSI- Héeat ‘éamizkton aBOCUioe12 lpand

5C
Bl p ot A SRy A6 oL B0 G bl oty
le)heaamil 488 Iy oft irgernandtthimese pavate dleﬂayersrrWasbfthe%gmd‘ialyee svith an
t h th

e fdenog S i At ERERG b YR S 120 mL.

glﬁpﬁ b8 satidted Auiotit FaClQM(DﬂhD}) @bZﬁiﬁEex(cIian)ge GleLo)gdamc layer into
I.ne anl c ayers

@H@P@Hﬁfeﬁya%}ﬁ) EPFIS%PW Olgtp |aff%rrd 4S n%rym oyaéert( %%dﬂlg)nalg cool

Bucdisr tof3emnebilddsihe gold @A faﬁalofnl aR@wadl Wiler20 MB%hchl tﬂathanol
20 et hél ene chl oride 3 Concentrate th
1

1y theaplid prgler gacpurgto %fé‘&r%lm §§|Oéﬁé chderodyHpese érréetbbﬂ@lphenyl

raﬁghgmlyew kolids Gﬁmﬁra@bc(33soo MHE—))E‘) 399 E@IT@)V@ 130YH, t, J=9
r esi dual | or obenzene (net hanol e substituted

i, 14dprbpandpP (2 HTddrst%ed Hhe wi de m)ut h round bottom
flas kA‘lt@rthecS I2') @Hr 'pﬁﬁllily Qf@(3d5 hﬂéﬁl@rotmﬁle@l&i %H’Mn§/1t)1 4,4,5,5-

met hanol (5 L) and stir” vigorously until product
petegicpiv-Bit baldiopptionelenct(ARO g LASun@espin hL ad @pmrp@amal under a

%tnpé e hm{o %%O o'?%dd?ﬁﬁiroﬁltoﬂﬁor%e&é?@ ?&gl?o(tl gdéﬁ?r fs 37' ﬁl%%eé)r followed

over ni ght e mxture to ice
thatah )1q1feous @lution o fipptseium @rboowte §1605id; tl d6 nidikes) BIA0D dnlowster.

I L usi é y . £ | )
SyBLANG LAADSL 4318 5 REMAPLORYL A Ll S
4h 89 swohileks amhed(OAY ),i(7 3 agvidcifunmok®rand heat B Ghikmre30 C5Tofor 8

1 ni_mum hqu WD 2007/ 12
B Do Moaosst Ui g ASTHEHE o o551 R ompiamesrdeatiay
diurg- tbbll.tﬁe/ blatry In&l‘ntlai‘ bath, a6liedt thdsolid Mtra-’hb@lan(ﬂ\hhsel\ml 350 mL
Hgg E{Y | 2 HNIN 0 3)
PEeuy R Aoy B R et ORISR o
kifford 345 g of crude product. Suspend the crude product in 2.2 L of ethanol and heat at
70°C to afford a solution. Add Darco (35 g) and stir for 30 min. Filter the mixture
through a pad of Hyflo (Celite) and allow the solution to cool to room temperature to
afford a slurry. Cool the slurry to 5°C, collect the solid by filtration, and rinse with cold
ethanol (530 mL). Dry the solid under vacuum to afford 230 g of 3,5-dichloro-4'-fluoro-
4-methyl-biphenyl as an off-white solid (86% yield).

Step 3) To a suspension of 3,5-dichloro-4'-fluoro-4-methyl-biphenyl (138 g; 541
mmoles) in 965 mL acetonitrile, add N-Bromosuccinimide (109 g; 603 mmoles), and then
add an additional 140 mL of ACN (rinse). Add benzoyl peroxide (1.37 g; 5.5 mmoles)
and heat the mixture at 80°C for 2.5 h. Add sodium thiosulfate (1.75 g) in 276 mL water
and allow the mixture to gradually cool. Add to the mixture another 138 mL water at
55°C and seed crystals of 4-bromomethyl-3,5-dichloro-4'-fluoro-biphenyl. After the

slurry is at room temperature, add another 280 mL of water and cool the slurry in an ice
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In Schenme P, 5-nitroindazole is protected as the
N-acetyl derivative and then the nitro group and

whewzames4 i ng are reduced under hydrogenati on PCT/US2007/066069

conditions in the presence 5 of ammoni a. The ammoni a

| eads to deacyl ati on under the reduction conditions.

The resulting racemc amne is resolved using

di -p-toluoyltartartic acid. The resulting resolved

salt is freebased by stirringp-a slurry of the salt

wi th potassium carbonated in ACN water.

Abthe Codledt thelsylid bhBltratet, yihsepridt 20treld otad methawd) armtecb‘y &nafford

tAP& 5?9_ orfqI brllgrggrgét lféglcﬁ)l%rorﬁ u%leoqo gl{ a%oh
na e am ne re out protecting

grou pObbatal Burrﬁcxtnmred@fea% gnadf infpurityt fraon @%az dve,SIE00a HO ¢

Domicn st M aP il o e Se @S e R P 7530 Al i fhattit200

tm@ra@ gRnempeddturd4s dowes to d%uruofswca C@g tlpmhtrr}on affcetbbihgind

ture chromat ogr a in 12 to
z&’P St e 2%1 tﬁ‘gtrﬂtr%%% g)é}’ @1? 5816‘26‘“\% ‘éﬁcﬂ‘jm&? a F%&%—? & b ne
%an&)mell@l@%r&ctﬁorz zt ghérahyshetyl bl samaZHINNzinbm A€ 500 MHz)
The racem c anine i s resolved as describ

PrHAP &L Fbrt-3862 Hph dp ki bR2 B, dd, J=9,5 Hz) 78321, 5).
(S) - (AitBrnbte repeh U?éamrs@ piltdnl ﬂﬂ@ﬁﬁém@acyd% l@n{h@@é»/s?dm[ﬂﬂé\m

20 Step 1) Dissolve commercially avail

éhlﬁiot‘i‘ﬁie%h'%lﬁhf‘ély]( FO g,and ghoyoheyizerd (77 k) and ipitigfe stpymgg Add
S ki u(t6@§i'fjg)taﬁlﬂ ebinbatiAge. (g@(pbe%:oyl i!)m%%d@?ﬂﬁﬁ hnd §;n't1ﬁuet ifring

ionat room tenp until al he solid went into
rhéslgwlydterighe reagtigntth %\??CaePé‘tea&@temtherm Iegs almﬂsﬂG@ icgetinug o heat

: . ] t
s 1 JERUES) L8 o 000U BB cRen s
8loonad complasslhy G0 él1-3hyativad tHeayastiommixura tuEBGso §TEI amdhquench
5. | . t
*?1'%3 r%£c?8g ﬁu >§u gﬁélﬁgo%q‘;ﬁ’ﬁtﬂhogélrﬁ%eaﬁseﬁa% c?r? zgﬂlegj uﬁc'\’\%g(% A Yand
2007¢ ma%dormﬁi‘mhﬁﬁﬁ) 0f73 (Dnﬁﬁlﬁi&@ SepBtctbntagart r Btash tho osanic

e N 20 o Tt et R0 i 7 S

tChibrbbehzame { hy b 18t Oembinand otkfayticumadey; dl\yamﬂLMgS(m add @ntetoal and

113 9099 of tro- 0
il i esBings tiiehimehtt tong viikeeks) ME %ﬂ%wew with
lndﬁlylelle cﬁloﬁdd‘@)x. 508. nﬁ@ (Od)nce:htrkle thbTilRat® tdH) L ostoéh‘ﬂv&lﬁllﬂe
HJ= 7. % 1 H, 2.84 (s, 1 H).
SYaR9 thPF%‘s%]dYﬁﬂk‘éol’rWaPﬂl @6 Ipdp regfovR Gt gl Cilorobenzene
Min¥thbo® nR§ bd WbsGuRfl 1dr- 1§0§rd(;ﬂ)laﬁcﬂp TrhiRER 20! wide ioﬂohﬂa%dﬂﬂ%ﬂ&n
and 100 g of 10% Pd/ C owater wet) in 2 L
é@ﬁ@@r@topalﬂ@doathawﬁéﬂmeﬁhwwl&yma@a@( L)l\@ndahwaeawslmntﬂ the
%%ctfﬂi’écllgéiteg D‘letE Y Iﬁllﬂﬁlré'%vﬁﬁ hﬁcﬁ’tléngl ﬂi&ﬁalnot Qo Lr) QRAMtir at room

tenperature, filter throug Ey é , and rinse
\mmmraém@mrulﬁhmﬁaaobwp eiextulroo vapor t(@e/mer byh)\fena minimum of

lﬁrhgﬁlrs ‘F%Pfﬁ@s yhughggr @91961 gsmé&*ﬁgl?ﬁ%@?@'f&& ggthgl‘ﬁ‘) ash

renove t e SO vent under vac
dlfic wbfluwvitiomethDidl (& 24 Lhi20°Slo|Tudyi thersakids hnd dry in a vacuum oven at

25°C to 30°C for a minimum of 12 hours.
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1.8 L of nethanol and add slowy
di -p-toluoyl-L-tartaric acid (DITA) (37.7 g, 97.6

woreressi n 250 nL of warm nmet hanol sl ow y, aneCT/0i82907/066069

rinse in with 250 nL of nethanol. After 30 mn,
collect the solid by filtration and rinse with

nmet hanol (3 x 100 15 nL). Dry the solid under vacuum
to afford 52.9 g of a white solid. Slurry a portion of
this solid (50 g) in 1.5 L og3-net hanol and heat at
reflux for 1 h. Allowthe slurry to cool to room
tenperature. Collect the sshideby filtration and dry
under vacuumto afford 47.5 g of ,\a whégonol id.
Slurry a portion of this SO|Id (4ﬁd. t@)oy|mn31.€43 L of
1:1 2er mtl 75“1 @ I°n andoatH@w to cool to
rooHN erature. .Col he solid apd dry u
vacudmto afford 42.3{g of resol ved salt,

(S)-(4,5,6, 7-tetrahydr8- 1H i ndazof I'8: P Zam neﬁ’z
DITA, as a white solid, 96%ee. (BW°4%€" nate 12077a
procedure using 71 volunes (nL/g) of 1:2

met hargl%wat er af fordsya simlar ee in one reslurry.)

MS (mAg):HA38 ( or “amine). Preparation 87 25
(S)-(4,5,6, 7-Tetn ro-1H i ndazol -5-yl )am ne Add

5.98 g (8.0 mml'és) of

(S)-(#h &hémz Pl £hitdheioR: il protdteaze tied-Ydehadbmadi @and then the
DITA, 5.58 (40 ol e%% of pot assi um carbonate, 72 nL
GO QYR tbﬁmeée Hparg resieadiundgr hydoeanatipn,condiionsie thpyesence
Reathmdhial €hd M¥mbRk 1ch8s B-dedyla@¥h hilcF B |recﬁ1@t1cfn%ﬁ3ht10ns The
tenperature and filter. Rinse the solids with
AsBitipAracemiceanyige iy réfeeWﬁinl% pef\s»hlﬁblﬁaé&a@wtaﬁ@ flihg foswlfing
li'&@?v@d VAGH H@é‘t;a%d?bg sﬂﬂ’m%' |srurdydgt tll‘]cqm%uﬁ%ot@gsﬁfn?@drlwna{eﬁ in

seed wth 1% 7tetrahgdro H-1 ndazol - 5-
ﬁ@}é{mawg Ah@rtwéwe v, e heetyl ipratestedione sverdey ang tha Senitigingpzgle

%%%%%@?8%%8' o° %55 QZUS”mde atford 0,730 (339

i . 3 ahyo grqupdazol - 5-yl ) am ne
‘(ag) a( Jgtaéngt%tré? %@gé g{ttﬁi 7 856%)& 891% En%llomu%l?ﬁlydromde

dhé 38d oS \ﬂaté\QN:t m%qmumdn bfl cdrBén :It&d(l)ﬂd hﬂd@r 200 p@adsﬂ 19 8rogen
portion of Exanp . Alternatively, this amne is 5

J%re?é HoRrs ER MY aeloggown CaMsPITES By wé?raat%{éphdﬁ%lé

Ni$ 2GR H,OLith 8rréeN3 $ 6l l{tsmealwmtedwﬁe h&bﬁ‘a&@ﬁle eRinefr,S &
the crystalline am ne. §c hene Cl, Me2NEt, TH
@4, Qﬁ 7|-_tpt|rmg( Iﬂ:"n azo}égl)gynne The racem1c amine is resolved as described

4n BRI aktday!l - 3, 5-di chl oro-4' -fl uoro-bi phenyl 1) NaCH,
H20, THF H5106 4) H3P04, H20 0 ci 2) EtOAc, HO ;
Na2S203; heptane 5) EtQAc, heptane, A 3) ACN 1- 10

Preparation 86
(S)-(4,5,6,7-Tetrahydro-1H-indazol-5-yl)amine*1/2 DTTA

NH,

Step 1) Dissolve commercially available 5-nitroindazole (100 g, 613 mmoles) in 2
L of THF and then add triethylamine (260 mL; 1.87 moles). Stir the solution at room
temp until all the solid went into the solution, and then add acetic acid anhydride (94 g;
927 mmoles). After 2 h at room temperature, add 2 L of EtOAc and extract the mixture
with 1 N HCI (2 x 800 mL). Wash the organic layer with aqueous sodium bicarbonate

followed by saturated aqueous NaCl. Dry the organic layer with magnesium sulfate and
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HOC OOci OHC NaHB(QAc)3, ACN, H,,o0\ NO
(S) -(4,5,6,7-Tetrahydro- 00 /~J C | \

waebornegiezol -5-yl)amne NN1 C HOF HF (Qa)Pdl/ukmat/o66069

to cyclize, H20, crystallization HN 2) THF/ H20, Dar co;
EtOH4/ MeOH, NOC recrystallizationl \' C F In
Schene Q the |lactone-alcohol is protected in situ as
the TMS ether and 10 al kyl ated using Li HVDS as base
with the biaryl benzyl brom.gle from Preparation 85.
The TMS protecting group is renoved during the workup.
Thieceatrky toat thk Slaoy ondd t—Butybmethehbthmdié}O rtﬂa)gind ﬁlter the slurry.

CClooﬂgétEﬁe s%?d rﬁlsél wftﬁ)[ utgll’]rgetféll he]fc ?1 %ﬁyutnﬁér Va(fualnhto 3ff0rd 113 ¢
W)c&‘l u(zanurcemdwi umy) atlomkinipa. gl 3gﬂldw sblid &l Nmm/(deo Mz,
Sra0f O30 LALEE g FOE NP 394 HEHFRLEREY M - 76! 50
NIt 1) 21Rhes, undycl i zed i ntermedi ate anino acid by
o for QEPEACT A R BrORGRC! M oo Sl 00 £ o 15G-nito-

Rz 4IS200 4hREE 621 1008g60ff1)0% ”iC %ﬁd% bvaﬂeﬂw&tm & Ar bf wnbémrated
recogni ze the internmed Schenme Q can

BB PO (717 SLEHA ! BUT 6\l Teveste Svg o cool o

e6uHh telnfpetatiR, \ﬂltElhth?O%gE H2h0 fin®, A rlnmiﬁ'ﬂamﬂibﬁum hydroxide.
representation of erefore includes each of fhese

fEyppatate the selvent mngdyr pzacugm@p alpyutPOAP g Ag&) methanoj (100 mL) and
remove the solvent under vacuum to afford 310 g of solution. Dilute this solution with
1.8 L of methanol and add slowly di-p-toluoyl-L-tartaric acid (DTTA) (37.7 g, 97.6
mmoles) in 250 mL of warm methanol slowly, and then rinse in with 250 mL of
methanol. After 30 min, collect the solid by filtration and rinse with methanol (3 x 100
mL). Dry the solid under vacuum to afford 52.9 g of a white solid. Slurry a portion of
this solid (50 g) in 1.5 L of methanol and heat at reflux for 1 h. Allow the slurry to cool
to room temperature. Collect the solid by filtration and dry under vacuum to afford 47.5 g
of a white solid. Slurry a portion of this solid (47.3 g) in 1.42 L of 1:1 MeOH/water at
75°C for 1 h and allow to cool to room temperature. Collect the solid and dry under
vacuum to afford 42.3 g of resolved salt, (S)-(4,5,6,7-tetrahydro-1H-indazol-5-
yl)amine*1/2 DTTA, as a white solid, 96% ce. (An alternate procedure using 71 volumes
(mL/g) of 1:2 methanol/water affords a similar ee in one reslurry.) MS (m/z): 138 (M+1
for amine).
Preparation 87
(S)-(4,5,6,7-Tetrahydro-1H-indazol-5-yl)amine
Add 5.98 g (8.0 mmoles) of (S)-(4,5,6,7-tetrahydro-1H-indazol-5-yl)amine*1/2

DTTA, 5.58 g (40 mmoles) of potassium carbonate, 72 mL of acetonitrile and 1.45 mL of
water to a flask and heat at reflux for 16 h. Allow to cool to room temperature and filter.
Rinse the solids with acetonitrile (2 x 10 mL) and evaporate the filtrate under vacuum to
an oil. Add 10 mL of acetonitrile and seed with (S)-(4,5,6,7-tetrahydro-1H-indazol-5-
yl)amine. After 1.5 h, filter the slurry, rinse with 3 mL of acetonitrile and dry under
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(3R, 55)-3-(3,5-Dichloro-4'-fl uoro-bi phenyl -4-yl met hyl )

WO ongeieexymet hyl - di hydro-furan- 2-one Di ssol VECT/US2007/066069

commercially available (S)-5

- hydr oxynet hyl - di hydro-furan-2 -one (33.0 10 g, 284
mmol es) in 450 nL of THF, and then add 31.2 g (427

nmol es) of dinmethyl ethylam ne along with 50 nL of THE
(rinse). Place the m xture uggler nitrogen and cool in
an ice/water bath. Add trinmethylsilyl chloride 39.8 nL
(vaasmtnektes!)0.Thg (38%) ohimina(Hi(hg,. ot hetreledpe Hatindagolideylmine

1950t LI 105y KR, 01 Toe e ke W th w Lk

(tri metystallided ¥8))(4, |51607t tetm}srdrd Hifrolam] Sey hat i@ id Bisauhcbdanld CN

315 AT Bk s S e On Pt of BBy (R s Gl i

fmeedamhmblel I88 biz aatyihes forwakiHthe (agfivk dﬁsolv&ﬁﬂa thaaC8splubive tvithout
tl1 % 78C, After stirring for 1 h, add a 600

rﬁ_oaéIB’PBf‘i Bﬁryétﬁlhﬁﬁmi?ﬁ of conc. phosphoric acid in

water. After stirring for stRerd@ at room tenperature,

add 1 L of “?&Yh acetate and stir the mxture for 10

m n. Th I yﬁ,\ﬁ&ﬁep@gate Wash the organic |ayer wth

wat er (2 x3) Zﬁrorﬁﬁ@hyrﬁé)dlchIOE\frEﬂp@r‘oafteel t he sol vierroH.aepnvFiHgOoa
) add ZAfCAc. HCI; Na,S,0,; heptane

sol ut] ﬂ) ORpiEaxL paLel y 250 e
250 m ,of Et OAc. t he” S0l vent

addi t
untdT a sol ution of approxim y 50 nL remains.
Heat the mixture to refluxHarfd add 49 of hept ane.
Allow the slurry to cool to roomtenperatfure, coll ect
the solids by filtration, and rinse with heptane V\D

2007/ 124254 PCT/ US2007/ 066069 -87 (2 x 100

the Jsol i d under vac A%Lford 62.1 g (5 of {he
prpous, 1Pt bagor 7}&‘
arati on mqédo't5elramaet ive mr’ d er

preparation
(3R, 58)-3(%;3 5-Di chl oro-4' - uor o- b| phenyl -4- 5

yl met hyl) hydr oxynet hyl - di hydro fur an-2 -one: LDA,
Cl  4-Brononet hyl - 3, 5-di chl oro-

4' - f hwer weyddie phe mryplalizE8orHCI | FH CH (}| O p a od

2) THF/H,0, Darco; EtOH/MeOH,

recrystallization
—_—

CI

In Scheme Q, the lactone-alcohol is protected in situ as the TMS ether and
alkylated using LIHMDS as base with the biaryl benzyl bromide from Preparation 85.
The TMS protecting group is removed during the workup. The alkylated lactone is
opened under basic conditions to afford the diol-carboxylate. Diol cleavage with periodic
acid affords the aldehyde. Neutralization during workup affords the aldehyde in the
closed form after trapping by the carboxylic acid moiety. The closed form of the
aldehyde is converted to the uncyclized intermediate amino acid by reductive amination.

Heating of the intermediate affords the lactam product.
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Trityl-OHO Trityl-O To 50 nL of THE and 2.4 nL (16.9
mmol es) of diisopropylamne at -78C, add 10.6 ni of

wo2@atz24264. 6 M in hexane). Warmthe sol uti on tPCFBSI007/066069

and then recool to - 78C. Add a solution of 5.5 g of
(S)-5-trityl oxymet hyl - di hydro-furan-2-one (prepared 10
using the literature procedure, Chakraborty, T. K, et
al, Tetrahedron, 2004, 60, 8329- 8339; can also be
purchased) in 60 nL of THE ogger 15 min. After 1 h, add
a solution of 5.64 g (16.9 mmol es) of

4- broﬁmnafﬁylkﬂhémﬁWﬂhbquﬁdﬂwﬁMWmmdmbﬂbhbnydenw4bcmﬂw

%%)res-ggg% ?s 1ﬁus&r%93d %'{:lr(])w and 1|gt n %ﬁ(i i1 1u§n 9[h \é\e@feml %09mg' gs

chévar. iTﬁe re@raslerniatmh lo6 Qoﬂetelﬁaa mcluS&qcmclabféth‘tsh éorhray e r s ,
wash t he organlc(JS | ayer with brl@e and dry over

sodiun1su|fate -oorate t he soI to afford a
foam Redis e
(3R 59) - 3- (Si%tlmchl oro 4 fTu - phe y -4 yl et hyI)
-5- trityl oxyrmgt hyl -di hydr o-f ur n 2-one in 30 nL of

di chl or onet hane and,)50 niL of nmethanol containing 0.5

mL of concentrate HCO . Stir the m xture overni ght and
neutralize wth aqueous sodi um bi carbonate. Mst of

t he met hanol andcdi chl or onet hane 20 ar e\ r enoved.
Extract the @rog Wi et hyl acebat ¢ S he
organi c | ay, ‘Wi F and ¢t hentri pes rate

t he sol vent &hr omat ogr aph the Prodéict on flash
silica gel u®ing 5 to 25% acetone i net hyl ene

chl oride. Evaporate the product containing fractions
and recrystallize fromethyl acetate and heptane to

afford 2.5 g (44% yi el d) PapbartBR &S) - 3- (3,5

SO0 bl LR B RS- AL B YOI B,

- Di chl or 0- 4' -fI uoro bi phenyb-ofe yl met hyl ) -5

- hydr di h ran

S)- 3- ?@y SPVEHF %IP‘& ﬂvaflletﬂsfﬁ bl?yFslfPé&wthxF@lPWé?ﬁwl} -29nf(33.0
[ oRdymbIRY) in 450 RY.GF CHFUARINhSEr Q06 1 (23g7(52'gmm]ale@)1§f nmol es)
issolved in 5 vols of THF, add 750 nL of 2 WD

WM%MSW“P@}PPEB?‘MW@GW (ring®- Rlagghrmixpregmdaritrogen

Rhdeo AU RS WAL CatRCA 8l gty BilyTohRefde BIRILESHE13 mmoles) while
di ssolved in 1,125 niL of water, over 17 mn (Tm

IBO)2ining heperapgating belowt BPCofidier thy mgerernd Bflsesh@caﬂqe pth with
sep a@% Omm f C\G@lttﬁé sohﬁﬂ)‘nto"fltfﬁ/lst (ﬂ%nétﬁ’j)’lﬁfﬁ) fﬁ&gct&h%&one to —78°C

at e. S t he organi c | ayer sodi um
tahql el d-bramemicthyt3,p- d@rﬂllqmrﬂeﬂuor@ hiphenyl (71g¥ ¢, \Mﬁ mymoleghogAdd a 1

tl\!i' ?&u‘rzo% qf ni‘l’hllgﬂtl hgxaﬁ%{ g cﬁs&%ﬂ%@ﬁQ’Hﬁ &6){\%&6 264 M}eggcﬁier 1 hat-65

organi ¢ [ ayer over S fate an en so
e«&ﬁ&hgeftemﬂum@ fool hmiéé a 6(1(5@1(11 snm)lombf H@pﬂanﬁqonwhb@bbric
ﬂe I1n waterd g@(er s{lrrlng or! 1 r}nlgg{j rgom){e era ad%cllil nﬁsthyl ]acetate and

urry ‘there sol'i
amethemuttﬁnelfﬁr 1@tm155(]3he la(jfm kephhae. WVashlﬂllieeorgzmlcalayer&&thb)Mé] (2 x

H0ar s e Sdrpbrds s Sippratrelelr ST Rb fnd add an

tatiditiénat 25PAURE EABA@ BMapdrete $id sobentMbti( &dotgtion of approximately
300-350 mL remains. Heat the mixture to reflux and add 494 mL of heptane. Allow the

slurry to cool to room temperature, collect the solids by filtration, and rinse with heptane



10

15

20

25

10 355 (M1, 35C1), 357 (M1, 37Cl). Preparation 91
I sol ation of Uncyclized internediate

W@ B)07224234 5- Di chl or o-4' - f1 uor o- bi phenyl - 4- yl nepdilyU$2047/066069

(S)-(4,5,6,7-tetrahydro-I H

i ndazol -5-yl)am no] -butyric acid 15 To a sol ution of

0.30 g (2.2 mol es) of

(S)-(4,5,6,7-tetrahydro-I Hindazol -5- yl)anmine in 15

nm. of ACN at 43C, add 0.732_g7-(2.05 mml es) of

(R -3-(3,5-D chl oro-

42 XﬂO(mrmM Biyphe splid-uadgrivastumyto aftsedm2dr 669« iohthd tided comepound.

h a OC for 0.5 h and all ow

F% rg% gbn%few}elljr{cec "Add 0.70 g (3.3 mmol es)

of SOdI um triacet oxybor quai'aucdeS After 2.5 h, add an

addj tional c eofs r bo
Bt R R Lt L
wat er sl ow y. ylnéstHyovs-hair@gaietiyd dihodinfluanpemat ur e and
stir thegglurry overnight. Collect the solids py

f||trat|MmaMy|Bsth|eovmth water (2 x 5 nmL). Sti he
wet ocak et WPy ni of @@m@ie Hand f@ItF
a

t he £ake witH acet onitxl | 2 m_Yghd or
vacuufn oven to affor €65 g (62% of the tytle

cepound as a solid. (mz): 476 (M+l, 3hp€l), 478
(M1, 25 37Cl). WO"™@(07/ 124254 PCT/ US2007/ 066069 -89

Scheng, Ky nf), AN Rants ﬁ‘ngﬂpy lnn@es) e, c@s@rop iRE hdegoC, add

~--/ ON 4-Brononeth | or o-
A0-6tmly oF iy BRLA érif(in @xame) N\l%mtﬂw sojyjtiop torﬁﬁctanduhwgswl to-

;Eg% (zgdcpa glutlogokl‘j 5% ?r(S)—QﬁRﬂQX)QTéﬁlyl -dihydro-furan-2-one (prepared

4.5 6, 7-Tetra
TN e ditehtuss- py¢c)eéumr€élakra®rtyA®\I,<, aeMTeiralpdh NOOR 290 B3 2D

%; %al{ alg\JHDe M‘ﬁge%)é% mL of THF over 15 min. After 1 h, add a solution of

5.64 g (16.9 mmoles) of 4-bromomethyl-3,5-dichloro-4'-fluoro-biphenyl in 40 mL of

THF over 20 min. Allow the mixture to warm to 15°C overnight and partition between
aqueous ammonium chloride and dichloromethane. Separate the layers, wash the organic
layer with brine and dry over sodium sulfate. Evaporate the solvent to afford a foam.
Redissolve (3R,5S)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-5-
trityloxymethyl-dihydro-furan-2-one in 30 mL of dichloromethane and 50 mL of
methanol containing 0.5 mL of concentrate HCIL. Stir the mixture overnight and
neutralize with aqueous sodium bicarbonate. Most of the methanol and dichloromethane
are removed. Extract the product with ethyl acetate. Wash the organic layers with water
and then brine. Evaporate the solvent and chromatograph the product on flash silica gel
using 5 to 25% acetone in methylene chloride. Evaporate the product containing fractions
and recrystallize from ethyl acetate and heptane to afford 2.5 g (44% yield) of (3R,5S)-3-
(3,5-dichloro-4'-fluoro-biphenyl-4-ylmethyl)-5-hydroxymethyl-dihydro-furan-2-one.
Preparation 90
(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-5-hydroxy-dihydro-furan-2-one
To (3R,5S)-3-(3,5-dichloro-4'-fluoro-biphenyl-4-ylmethyl)-5-hydroxymethyl-
dihydro-furan-2-one (375 g, 1,015 mmoles) dissolved in 5 vols of THF, add 750 mL of 2
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HN HN N\ Od crystallization A In Schenme R the
chiral oxazolidinone is acylated with pent-4-enoyl

waebkioon24te4+ and al kyl ated with PCT/US2007/066069

4- br onoet hyl - 3, 5-di chl oro-4" -fl| uor o- bi phenyl to form

t he al kene 5 conpound with the al pha chiral center

set. The bi phenyl conpound is ozonized to form the

al dehyde. Reductive am nation of the al dehyde with the
chiral am no i ndazole affordgs- an acyclic internediate
whi ch cyclizes under the reaction conditions to afford
thhaQHc tAdier 40 RBme pdt ariodin agi@ (375 g, 1,644 mmoles), dissolved in 1,125 mL

e T

A b@shL afidadr. Pegitagrtby layers h]hd)nherdﬁpéréteS Aépsh 88 Q'B@mmam ith

180 £ o Pk B et R £ Bkt ep 56 BePustuha RS R0 BLORE

IetuthRdgyaClliropaters ©r@the-of &ic laysi bt‘fertslf)‘tﬁuﬂsulfaﬂef éndahen-s6Bent

for 30 mn and t m_to anbi ent tenp

GYERRsE infpet v 0%‘8?‘?5?%9%%% El%?ﬂf SPH%%fhe Saﬁ‘ir@’hﬂ?ﬁ%lon and dry
Ghi@vhdRm. aadutrher re@autr@csbhd/wntsfmﬁﬁndﬂ(1 M &ﬁce@ﬁmﬂe at 55°C.
Separate the orgam cs and r nmagnesi um sul f at e.

Eiopt 1B miHRredR 94 gy bath é?f% C%lﬁﬁ tgec%%\}/ig Br{iftgtien. JRydhe selid wosr

t@cidth Blatfofd®7984)8 % %t%%n%ﬂ%hd(a%ja\)hlte\!@d MS (m/z):
2007/ 124254 PCT/ US2007/ 066069 Preparation 93

CRS (M BerZyBSBNYItE) @A) (3, 5- di chl or 0-4' - f1 uor o- bi phenyl

-4-yl met hyl') - pent - 4- enoy blep,a@%@Z@l 1 di n-2-one Di ssol ve
(R -4-Benzyl - 3- pent - 4- enoﬂ?oxaqu i din-2-one ( 3.86
mml es; 1.00 g) i molagompEUdcychiacy infeitnedietsl the mi xture

S(?t) %r ¥ 5 1%?1%61 Sroqg]geﬂ?e ylégglﬂjrer}#@l 4;@3) %1 5264 7- ﬁ?{_r)ahydro 1H-

dr opwi se at - 78C unigteeolHfi-ylhapgen-buStricracidt he m xt ure at

- 78C t rmeto, - 25C fo our..
Cool asg'lu‘u&p} @eﬁg%(géqgmggg)t%g?@%gé@ﬁgéghg ro—[H—]fncﬂch— -
Aﬂ)ammnrmm iylof 3,(B% dli4310, atld 0432 § (T mblephefiiR)-3-(3,8-Didhloro-

les:. 1.4 [ H 2 i t -78C. o
OB it i) S TR SF ot Hefi i miti e sooc
dste. $h gt allotvhe cb@h@ro@ﬁﬁhlyiﬁérsmfen Nddatd: 3.3peakiss) oPusdidny
the m xture ver S|I|ca

sl n exa 0 1:1
AL Rt Bt SRR sl ViresBngo,  Lovs
Fid2Bto@PBot Wy A&l 20@ng). PAReFial'hahé@fb BAC and add 15 mL of water slowly.
I‘%f%’ tg coq1|t%g)pgletg1§%clﬂét§§ploa)r(lg st?rxt g s()jhllrlr}(/-j onerrﬁgﬁ{tl )Colgl,ecg ﬁlessol?ds%g

filtration and rinse with water (2 x 5 mL). Stir the wet cake with 15 mL of acetonitrile
and filter. Rinse the cake with acetonitrile (2 x 5 mL) and dry in a vacuum oven to afford
0.65 g (62%) of the title compound as a solid. MS (m/z): 476 (M+1, *°Cl), 478 (M+1,
e,
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10

15

15 yl met hyl ) - 4- oxo- but yr al dehyde D ssol ve
(R -4-Benzyl -3-[(S)-2-(3,5-dichloro-4'-fl uoro-bi phenyl

wo Zdeoyhzeshyl ) - pent - 4- enoyl ] - oxazol i di n-2- one PCWUSH07/066069

mol es; 1.00 g) in dichloronethane (10 m) and
met hanol (1 nmL). Cool the mixture to -78Cin a dry ice
acetone bath and add ozone subsurface to the reaction
with an exothermto -71C. The reaction turns blue, and
then 20 sweep with nitrogen_gm» a clear color. Add

di methyl sulfide (2 nL; 27.20 nmol es) dropw se at
-78C. Warm the sol ution tdcherk Rnt tenperature and
thﬁlr;i[test with KI  starch paper (test is negative).
Renove the, saqlyent slunder yacuum extract tCh MT
m%thfmﬁgh}{? Buf fer )lter and brineq '
the ofganies=under vacuum t %[,"'@“Sﬂéﬂ STt &,
nonéyst abbitne sol+{ (0.81g) . —EGNS (M+1= @ B

Pre ation 95 LIHMDS
(R)-3-(3,5-Di chl oro-4'-t-butoxytarbonyl - bi phenyl - 4-yl m
ethyl)-1-(1- trifluoronethanesul fonyl

-4,5, 6, 7-toet5ahydr o- 1H i ndazol - 4-yl) - pyr Eol i di n- % one

fgdg%gq‘a*w%nylthjﬁNp Ny -ylm
ethiyt) - 1- (25 ftei ‘ony| o
%“é@?”@?ﬂ-@@ ahydr o- ndaz—eJ—-a4 yl)- o@ olnHdi N- 2- dQe
2007/ 1R4254 PCT/ USZOO?/ Q&6069 -91 S NOSF F
o0NFOC NN F+1 OC N I \ (5N i OC 00
Bring a m xture of Preparation 73 (0.66nxg/ 1.02 mmol),
4-t- but oxycar bonyl phenyl boronic acid (0.27 g, 1.23
nmol ), sodi carbonate (0.33 g, 3.07 nmol) in THE
(15 m) an%r (5 L) to 60C. To the mixture at
60C, add 5 "4 06 g, 0.05 mmol ). Raise the
r 85¢F'Sn t enper at ur and stir the reaction for
1 hour. Cool the reactio ILlute with ethyl acetate

and, wash wth water and brine. y the organic | ayer
( Na2 S§cheme Rpthe chippd oxaziolidinenei lhacvlmgio’mlamt %@nfwﬂ yhlppge and

%[lﬁg]‘?ed \H’Ehoﬂﬂl%}no‘é’tﬂ%ﬂ 5 'dfcﬁlogc?h ; #l?drr@ g@ﬂ%%%o%?@ﬁl% aik%m,5 0%

acetate In hexane to a
tcpltnp@dld mishtthe @phaiBirGIARniEe). . Tlﬂ.eoollﬂree)dacpmpmoﬂ lg&omzed to form

the aldehyde. Reductive amination of the aldehyde with the chiral amino indazole affords

-4'-t

an acyclic intermediate which cyclizes under the reaction conditions to afford the lactam.
Preparation 92
(R)-4-Benzyl-3-pent-4-enoyl-oxazolidin-2-one

Dissolve (R)-4-Benzyl-2-oxazolidinone (5.906 g, 33.33 mmoles) and 4-Pentenoyl
chloride (4.54g, 38.33mmoles) in THF (50 mL). Cool the mixture in a dry ice acetone
bath, and add n-Butyl Lithium (36.66 mmoles; 14.66 mL; 10.12 g) dropwise at -78°C.
Stir the mixture at -78°C for 30 min and then warm to ambient temperature. Quench the
solution with 60ml of sat. ammonium chloride, and then extract with 60 ml MTBE.
Separate the organics and dry over magnesium sulfate. Filter the drying agent and

concentrate under vacuum to an oil (6.96g). LCMS=100% 260 amu (M+1).
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(R -3-(3,5-Dichloro-4'-hydroxycar bonyl - bi phenyl - 4-yl ne
thyl)-21-(21- trifluoronethanesul fonyl

WO 2003154254 t et r ahydro- | H-indazol -4-yl) - pyr r ol PAI/ONSD07/066069

-one

(R -3-(3,5-Dichl oro-4'-hydroxycar bonyl - bi phenyl - 4-yl nme
thyl)-1-(2- trifluoronethanesul f onyl

-4,5,6, 7-tetrahydro- 2H i ndazol - 4-yl ) -pyrrolidin-2-one
15 Treat a solution of Prepagmtion 98 (0.61 g) in
CH2A 2 (4 nmL) with trifluoroacedic acid (2 nL) at 25C
for 3 hours. Concentrat ePtchgratied®X} i on i n vacuo to

?{\/[ 5—%;?639 e%%élglé)(;én—6857—dltcilltologg—ﬂlﬁo%t—ﬁf;}?ehyﬁ@yﬁﬁgﬂ%));peggi?—enoyl]—
2-[3,5-Dichloro-4"-(4-t nkidolidnenetehyl - pi peri di ne-1 - car
? ?P%’: E)slkle%lﬁg&ﬁg%%gﬁ#%ﬁ%ﬂqxll—e]n_og_—éx:!iiol%%Q—one ( 3.86 mmoles; 1.00 g) in

A2 6] 7-dhe tod iydhiatuidniandpize hecforlbhth. Add Lithium
rrolidi

1- 2-one, and . o . .
_15{(%;{@_‘[@182]9{%@11@9 Qféf npqles; fg4 m},)rgfqus_e S '[Zé r§ BRdspnirogey, Stir
b yixhrditph@ayior 7 it il fred-wa2m to -25°C for 1 hour. Cool the
trifluoronethanesul

f I
Iyxtregagk down f&h%i’ﬁo%ng %ﬁ‘ Hrdaomemethyl3) 3-dighlpyost iflypre-tiphsayl

!‘E4.4§: m@holes?l.% in E“\F@_(M RiropwidN ot - 7@€l Wrm @ eGbactibn fo anient
I NF O F 0 0 WO 2007/ 124254 PCT/ US2007/ 066069

tgpp. T aitstining oy erpichin the L (RS pradvatsi inficayal I gpaks. (Purify thg mixture
R sliich gel%g%gxaﬁlgﬁb MRt & Rexardes Yo oiSt&h RARiAbAR] HBZY5&0,,
( 0.27 1.62 mmol ) at 25C for 0.5 hour.” To the

rﬁ@bﬁ%fé?-h%\fdmﬂfﬁlﬂ)ﬁl uor onet hyl pi beri di ne

qurocm Or:dfh(lo' e %Bééi@#r@lagg 1). Stir th
i i sopropyl et hyl am ne . . L. mol ) . ir e
r ea@i)i%ﬁﬁR}aﬁ-gzmlﬁeitXO—lDéaMdimj&—}@?B+(3Lt§®1icthlm0—|4b&1mr¢—bighvvwﬂ-l4—
5 CH2C12 and was vviﬁsth}-s_lﬁ_ AN AR hvva%er. Dry the

y X %y e

, ~renove

organi c | ayer (I\IaZS)G he ol vent in vacuo,
and pbissélye (Ryet-Benage3-pSpdye,b-dimhlso-Hi hargbipheryi-Ag1lb@Rg])-

GBS L2 DR L0 TRt r m o
tmdBuedH( NICHBL ) tRe tixtide ) -7BIMZinNHEy e HE3toN balBaml 28) ozone
%ﬁrﬁ%@ tg zhefrgarc{ln.oncwn g Ial’(lj exlothlélrngt_éz —gll ;C.I Thlévre;cti'orll\l turns blue, and then
sweep with nitrogen to a clear color. Add dimethyl sulfide (2 mL; 27.20 mmoles)
dropwise at -78°C. Warm the solution to ambient temperature and then test with KI
starch paper (test is negative). Remove the solvents under vacuum, extract with MTBE,
wash with pH = 7 buffer, water, and brine. Concentrate the organics under vacuum to
give a white non-crystalline solid (0.81g). LCMS (M+1=515.39).
Preparation 95
(R)-3-(3,5-Dichloro-4'-t-butoxycarbonyl-biphenyl-4-ylmethyl)-1-(1-
trifluoromethanesulfonyl -4,5,6,7-tetrahydro- 1 H-indazol-4-yl)-pyrrolidin-2-one and
(R)-3-(3,5-Dichloro-4'-t-butoxycarbonyl-biphenyl-4-ylmethyl)-1-(2-
trifluoromethanesulfonyl -4,5,6,7-tetrahydro-2H-indazol-4-yl)-pyrrolidin-2-one



Oll NO N rI 00 1) NaBH4, MeOH 2) PONS, DBU O OO
IrOtoluene 0 V N+ NO 10%Pd/C, HN + 2 ~[N O NN~
wWOROH1£25N N3 NH2 NH2 3 0 ON O O O O O O OPR/USNING6069
HN C Na(QAc)3BH O R Pd(OH)2 \ 2 R DCE OPg Hz '

N2l EEOH ROPg Oi 0O0-0\\ HNNHN \~ ORL

Tf20, Pyridine O RN ~""'1 \ R OH R2 OS02CF3 1.
ArB(OR)2 HHetB(OR)2 NN Pd(PPh3)4 OR N~,z 6'-'
91-
Q F
- O o%AT

Bring a mixture of Preparation 73 (0.66 g, 1.02 mmol), 4-t-
butoxycarbonylphenylboronic acid (0.27 g, 1.23 mmol), sodium carbonate (0.33 g, 3.07
mmol) in THF (15 mL) and water (5§ mL) to 60°C. To the mixture at 60°C, add

5 Pd(PPhs)s (0.06 g, 0.05 mmol). Raise the reaction temperature to 80°C and stir the
reaction for 1 hour. Cool the reaction, dilute with ethyl acetate and, wash with water and
brine. Dry the organic layer (Na,SO,), remove the solvent in vacuo, and purify the crude
product on silica gel using 100% hexane to 50% ethyl acetate in hexane to afford 0.61 g
of the titled mixture. MS 672 (M+).

10 Preparation 96
(R)-3-(3,5-Dichloro-4'-hydroxycarbonyl-biphenyl-4-ylmethyl)-1-(1-
trifluoromethanesulfonyl -4,5,6,7-tetrahydro-1H-indazol-4-yl)-pyrrolidin-2-one
(R)-3-(3,5-Dichloro-4'-hydroxycarbonyl-biphenyl-4-ylmethyl)-1-(2-
trifluoromethanesulfonyl -4,5,6,7-tetrahydro-2H-indazol-4-yl)-pyrrolidin-2-one
15 Treat a solution of Preparation 98 (0.61 g) in CH,Cl, (4 mL) with trifluoroacedic
acid (2 mL) at 25°C for 3 hours. Concentrate the reaction in vacuo to afford 0.5 g of the
titled mixture. MS (m/z): 615 (M-).
Preparation 97
2-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-5-(1-
20 trifluoromethanesulfonyl -4,5,6,7-tetrahydro-1H-indazol-4-yl)- pyrrolidin-2-one, and
2-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-5-(2-
trifluoromethanesulfonyl -4,5,6,7-tetrahydro-2H-indazol-4-yl)- pyrrolidin-2-one

F oL AF
Sy ¥
" ® F N\b"\\ FF
Cl F
" T
N
© @)
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10 2. LiOH R Ar or Het WO 2007/ 124254
PCT/ US2007/ 066069 -93 Preparation 98

WQ@ 287824254 et r ahydr o- i ndazol -4-one To 1, 3- cycl PCTEKS2087/066069

di one (22.4 g, 0.19 nol), add tert-

but oxybi s(di et hyl am no) net hane (23.1 g, 0.19 nol).

Stir the reaction at room5 tenperature for 5 m nutes.
Add hydrazi ne di hydrochloride (20.55 g, 0.19 nol) to

the reaction and stir at rogm tenperature for 1 hour.
Add formc acid (50 nL) to the mxture. Bring the

r eact Toat ¢ @O0 QL BregarstidnrP9e@. 5fgo .82 nimoly is . CHaORI(23 mé) with
r.eact | r W, t : Lot of P X 60
i SR AR A el ity o RO " B
giutifladremeth@piperidihé hidradhicpide &n2B ¢ driRenmolbaddijsopropydethyiemine

resi due Si | el colu flash wi.t 0 ethyl .
(2 e 28 miiy b S 9 e ot Bosit B 1 R ek ile B gFsfi i
a3, ohiahe Wgﬂf[ewitISHCLlej\ll\rB watd! Ofethe bians ldyde NI, $0,) Memove the
z). 137 [MrH +. Preparatjon 99. . o :
%‘%ﬁ% Inyvaguey and ggéfff%l?w&) l%r%]d‘a‘z%’l sdlicp 2elsing)F Whyd apepte in
thexdne RUATIIrd 835 @lof @R Gitled mixture. MS (m/z): 751 (gﬁ).
4- Ox0-4,5, 6, 7-t et rahydr o-i ndazol e- 2- car boxyl i c acid
tert-butyl ester Oo + ~rl~-N,.1C NO 15 OO To a
m xture of 2,5,6,7-tetrahygngné 9dazol - 4-one (23.0 g,
169 mmol ) in dichloronethane (750 nL), is add
N, N- di met byl s4apy),j di nani ne (25.02 g, 288 mmol) and

di - t<put ybdieareonat e (#4. Zs80 a0 MOl PoStir the
m xt ur e at’"”°i‘“66ﬁ1temre feor. 45 L es. =N, O—é
Conckntrate the reaclfion to 1/3 of i @l umel ady, on
silica gel colum, afd 20 flash with %0% et hylc acetate
in hexanes to afford 30.1 g (75% of the desired

product as a mxture of the two isonersAYEreparation
100" NaBH,, MeOH

4-%@@&@?@@%?5,%y@-tetrahyaﬁb-indazole-l-c%f%oxylicN \gi
aci d—test - buty est gf A Ky dr oxey £oc 1, Myt Q)
4,5,6,7-tet ro-i ol e- 2- cdFBbxyl cid o
tert-butyl ester and ™, 5,6, 7-Tetrahydro¥H 25 "%

i ndazol-4-of OHOHOH ON+ N + NH

{ N
7 + i) Na(OAc),BH ~/ O R Pd(OH),
oL L
N YT EtOH
0—Pg NH - ,
R 0-P

Oio% O O\é
N N
HN H?/\
X di D
~ o R1 Tf,0, Pyridine ~ o R'

) — !

N - N w

R2 OH R? 0SO,CF,

1. ArB(OR),

HetB(OR), N~
| / 0o R
Pd(PPh,),
R? Ar or Het

2. LiOH
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(~ N N\ \/ cN OO0 -A /T OW 2007/124254
PCT/ US2007/ 066069 -94 To the m xture of

wa 2202456, 6, 7-t et rahydr o- i ndazol e- 1- car boxyl i BCHUBH07/066069

tert-butyl ester and

4- 0x0-4,5, 6, 7-tetrahydro-i ndazol e- 2- carboxylic acid
tert-butyl ester (30.0 g, 127 mmol) in

di chl oronet hane, add sodi um tetrahydroborate (6.31 g,
165 mmol ). Stir the reactiogg.at roomtenperature for
1 hour. TLC indicates |less than 10% conversion. To the
5 mixture, add methanol Pgpaklorditd stir for 1 hour.

TLC i ndi cates the Q%ebo; ’T&P&hg - lﬁ&l%qlépg&d Load t he
I

reaction m xture on &1l m and flash with
et hyl Tad&teyclehexgne dibhoiZa. 432)029 gﬂO D3abhterst t he desired

B AR B RIOEEESE: Qaite PV mbSRHR AR T
daspepyere ordduiniites), 5dCBhyﬂraZtretdﬂa'H§odhlotiQ¢-{-2Drﬁd &z0l9 thoblto the
G Rl e for T, A TORERTR L0 e
tBeink -tl’ﬁ:u‘bgﬁitloﬁiﬂi ©0°@aetl s4rr1;éz if@t@-hours. Cool the reaction and extract with 3:1

4 7-1 et 0: i ndazal e-.2- car boxyl i c

EuPrTutE R QR A7 PISREARRe BRSER ki oo guitae
tAter Atthayioh ég)dwoﬂceitrﬁuo?l- Toed tha hysetiue oh Bitiaz @d1 €olkma and ailvith
acid tert-buyt est

t f HeBiao 4ls 93621 @??iﬂ@ﬁ? 8@8%&2811% ARG gE% lide NMR
aGtdhed BE brivairyIMS&hey: 16161y, 7.81 nmol) in tol uene
(35 nlL), add di phenyl phosphonic azide (3.01 g, 2.36 Q)

and 1 8- di azabi cycl o [SP&QQ}LW 7-ene (1.66 g, 10.9
tir the mxture at 80C for 1.5 hour, and then

g]g& t ﬁ@xpe"a%@ i driralydrodustredprd rcatbaxylis g gpryRutyster and

resi due 4idxo-fs SNl @t MyBioNaREL olel 0AG RMiSAdid €A-LABH ester
col um, and fl ash with 25% et hyl acet ate in hexanes 20

to afford 1.83 g (89% of the desir product as
col orless oil. ‘@n N5% of  di phen on| c azide
in the product bu ﬁr Med on as i arati on 102

o)

To a mixture of 2,5,6,7-tetrahydro-indazol-4-one (23.0 g, 169 mmol) in
dichloromethane (750 mL), is add N,N-dimethyl-4-pyridinamine (25.02 g, 203 mmol)
and di-t-butyldicarbonate (44.2 g, 230 mmol). Stir the mixture at room temperature for
45 minutes. Concentrate the reaction to 1/3 of its volume, load on silica gel column, and
flash with 50% ethyl acetate in hexanes to afford 30.1 g (75%) of the desired product as a
mixture of the two isomers.

Preparation 100

4-Hydroxy-4,5,6,7-tetrahydro-indazole-1-carboxylic acid tert-butyl ester, 4-Hydroxy-
4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester and 4,5,6,7-Tetrahydro-2H-

indazol-4-0l
OH OH OH
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4- Am no- 4,5, 6, 7-t et rahydro-i ndazol e- 1- carboxylic acid
tert-butyl ester and 4- Am no-

W@ 2®76824254 et r ahydr o- i ndazol e- 2- car boxyl i ¢ aci dPCT/US2007/066069
tert-butyl ester NHH NHH NN~ NO 25 O To a
solution of the
4-azi do-4,5, 6, 7-tetrahydro-i ndazol e-1-carboxylic acid
tert- butyl ester and
4-azido-4,5,6, 7-tetrahydro-igdazol e- 2- carboxylic acid
tert-butyl ester WD 2007/ 124254 PCT/ US2007/ 066069 -95
( 1. 83Tg the@ni@trawichJxoi-hS @ tt¢teahpdroiddd@oledl Yearboxgic acid tert-butyl

nat i N

?%tg]gaglg% 0x0§€§]6 9?%;[}21'11}1[(]&0 t%ﬁé&lg & Cfglr%oigi}g a%ﬁ‘ter? P%%S%?fko 0 Ad 127
Inrhdyin. didhldromethirteeaddrsediai tetrahty dobargta (€ él £, t165 tnonale nSir ¢he

té%?‘(tlgn(a:%?l cﬁﬁ%eyg%?t&%fo&ﬁ t0126f4 1%(';}1'9/5‘[(5,58].?55 t aéldlg éu (iolné%smn aTo the
i Qe eC hdcﬁﬁetﬁ:ﬁiob(ﬂ @B sandistiz fob1 RowpalatindicatdQe feR)tiodds [ 3

n 6-di chl or o- ben -2-0x0-pyrrolidin-
cbmpieiedl FUASHY pehtiion rpiire i icn ol heind TR P b Sy et o
&ﬁbﬁl ItO@gg (33%) yF th@ 3Es€rkd Qﬂ)duct as a colorless oil, and then flash with 20%
@&ﬁ?ypl)m élCBL%OIWWe rq %ffqﬁd 1gﬁq%>zpf5heeieﬂi bocRP Y HP 8- nda
m}agz&ogﬁtlh@a%i -hg). GLC@MSQ%F@/. Ml%q gogs t o O NN+’

N O Cl od ) O To the am ne
m Xt ure Preparation 101

4- %”AB@O 4’5%  Bretrallydd-RAYANOr- LG AL Seid ©et@SRAEME dhd BCAHdo-

tert- but
ester/ 4- arﬁ ho74ctmhgdrp-indegoleBycdrboxylivdadpebatybestdboxyl i ¢
acid tert-butyl ester (6.85 g, 8.9 mml) in

1, 2-di chl or oet ha O m.), add

(R) 4-((R) - 4- ben - oxazo

yl)-3-(4-benzyl oxy- 2;6 +chl or o- r?'zylcﬂéi oxo- butyral d
ehyde (15.2 g, 28. 90mml) and 15 sodi um

tri acey, %y4bl%rd9&¥/d4'§ 99 tén]aﬁ}/&rog?dagcﬁ C%L)llc C?%dhéerﬁ)gt?l ester

m xture at roonvt hour -an
ROCHhgdrody-AS 167 te@mdrd indazoba: tarbtn(ylam acid richent estere(1.86 g, 7.81

Par n t S| A ta

n%‘flcglk Tt ueneQES mis agg Ilfig)h?ng )Per gphog %18? &)?(51 %,226%29nd dl L’I%

@lmzatmylcloc[é 4g)e}1hndec}l7{¢rm(1t@3 aflf. 9rndndl5 Sypir (181 x tuoé att89&C for 1.5
esire a mxture. Preparatjon .104. 20

PE A Bt SRy BB B b s SRR R R oy o1

dllldhiolzoryd:tl]lané,, 15adon/silicatge Bdoyidhing and flash with 25% ethyl acetate in hexanes

to afford 1.83 g (89%) of the desired product as colorless oil. About 5% of

diphenylphosphonic azide in the product but carried on as is).

Preparation 102

4-Amino-4,5,6,7-tetrahydro-indazole-1-carboxylic acid tert-butyl ester and 4-Amino-
4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester

NH, NH,
S+ I =4
N J< SN o
bo -
0

To a solution of the 4-azido-4,5,6,7-tetrahydro-indazole- 1-carboxylic acid tert-
butyl ester and 4-azido-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester
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15

20

i ndazol e- 1-carboxylic acid tert-butyl ester and
(R -4-[3-(2, 6-Di chl oro-4-hydroxy-benzyl) -

wQ2eg02y4 rolidin-1-yl]-4,5,6, 7-tetrahydro-i ndBZDUS2087/@66069

arboxylic acid tert-butyl ester ONNNNNOCOC + OC

I ~N'" C OHC OH W 2007/ 124254 PCT/ US2007/ 066069
-96 To a solution of

(R)-4-[3-(4-benzyl oxy- 2, 6-di chl or o- benzyl ) - 2- oxo- pyrro
lidin-1- yl]-4,5,6,7-tetrahygyo-indazol e-1-carboxylic
acid tert-butyl ester and (R)-4-[3-(4-

WERT gl ¥ymmoB-idinethhr GLOGemz)yih )lhﬁdroma@yrtromei, @Iddwl-Ol% palladium

ol LSOOG R R AL IR 5y

):twmtha)ugh) welte © riodteahe ddtagk , Caddnt2@thp Alttagedhind purify via SCX

A8 SRy G2 pngo e Mol b SRR O ough

ceI ite and concentrate theparewndo® to afford 11.36 g
gg%—l[ﬁﬁ ]%ﬁnzi §3§ If(r?egchq]oro %%nz% )o2dg>got—py611~rsol1\3ﬁ| lt—y(?l ‘Z%lé ’gietrahydro—
( R)lnd%z&l&l(oartﬁxﬂlcfdaid%@bétlyt dstdr btDRomeB hamam 690y 6-axliok-

enzyl)-2 oxo rrol

bsn% 7P pyaridino- Y afol- étrPhY&amém -Ecapexylic acid tert-butyl
tert-butyl ester and (R)-4-Lkds{2, 6-D chl oro-
4-trifluoromet hanesul f onyl oxy-benzyl)-2-oxo-pyrrolidin
-1-yl]-4,5,/6, 7-tetrahydro i ndazol e-2-carboxylic acid
tert-buty ter NNNN OC oLN G O SQzCF3
Cl O SQ&er3-NL5 Cool a solution of
(R)-4-[3- (Rt dychloep- droxy yI) 2- 0X0-p rroI

din- 1-yl g -tatr rosin ar%o
cidtert-t t and (R)- 4[ Tﬂ%b
di chl or o- 4- hydr oxe<b g1)-2- oxo-pyrr -4 5,

6, 7-tetrahydro-i ndazol e-2- carboxylic aC|d tert but yl
est er T§ 1hib.afning m&ﬁ;ra44xnmio)4 ) 6 7ﬂytrahgidmen((aZGleﬁLc)artto@ylﬁlﬁmd tert-

nd. add trlfl o nes nhydr i 8. 67
300 et R ARG B i B iy s
TR 9Uh@s]) &ﬂl_j2—ﬁich_[0ﬁ&fﬂaﬁ£@tp€1ﬂ@]; AdER - 3r((R]; 43hl§li1hIZyl - o x@zdlaen-3-
| on t 1 C or onet an S ree nes
AP et 2 S BN o gp e ity 2y k) SaR
%udlﬁ@tt@acetowﬂotr&iydn&@qwergt 8@% gnloD). BtY GheGhikEe 40 k@M@ hperature

and then purif )é (ﬁ chromat ography with 50%
domlylrous anck theneati/R° G % A hauk o8t e fq&ctm a@d gorepninge. degtitioadhe
RERAEBLtwRSH &hTa¥dthtt SndPhattiVBry theSMiS RYE! $hd pABRfy the residue on

silica gel column to afford 15 g (91%) of the desired product as a mixture.

Preparation 104
(R)-4-[3-(2,6-Dichloro-4-hydroxy-benzyl)-2-oxo-pyrrolidin-1-yl]-4,5,6,7-tetrahydro-
indazole-1-carboxylic acid tert-butyl ester and (R)-4-[3-(2,6-Dichloro-4-hydroxy-benzyl)-

2-oxo-pyrrolidin-1-yl1]-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester

Yo

Simd o &
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WD 2007/ 124254 PCT/ US2007/ 066069 -97 Exanple 1 (+
)3-(2, 6-Di chl oro-4- et hoxy-benzyl )-1-(4,5,6, 7-tetrahyd

wo eeo2iR428dazol - 5-yl ) - pyrrolidin-2-one HN N~ ELTZUS20b7/066069

Cl I 0,CH3 5 Dissolve

3-(2, 6-D chl oro- 4- net hoxy- benzyl ) - 1- ( 3-di net hyl am none

t hyl ene- 4- oxo-cycl ohexyl)-pyrrolidin-2-one in ethanol
(Preparation 24) (50 nmL), and hydrazine hydrate (2.6
m., 54 mmol) stir the resul t9gg orange sol ution for 3
days at roomtenp. Concentrate the m xture to

dr yneds a sditfiont & (Rj-#3-€4-bamaploxy(-2.5-didhjoradhenzet) Heex of (Brolidin-1-

Tl SRS 5 BTt Brch S 200 068, 20
ﬂohmzyE)xam;ﬂ dishlpmo- b‘Eakyl)a24x@sﬂmitdlral Yy i-4556, desiahy dvedhdarple-2-
tit t i ndi d i
PTG aT B gl %) % o
Botteia tlagke ad) o Chiatiaal hydaxile IBn epdotl.mg). dat the réddtidd mBture

j:m%ei a@y@rogenﬂ;@ﬁ(ﬁ %% i %ougHFlllﬁ:a ‘g]ﬂﬂgh cglgi altq\ﬁpfyentrate the residue to

2ffptd) H1B6(e296%P ot thi fidsired Mi-ke produdt aPWhit@bdlidi N- 2- one  HN
NN\ OCl 3 F 26 Ms (mz):

3-(2-Chl oro-4-fluoro-benzyl)-1- 347 (Mtl)

(4,5,6, 7-tetrahydro-2H i%g%gjonﬁoyl )-pyrrolidin-2-one
WO 2007/ 124254 PCT/ US200 98
(R)-4-[3-(2,6-Dichloro-4-trifluoromethanesulfonyloxy-benzyl)-2-oxo-pyrrolidin-1-yl]-

4,5,6,7-tetrahydro-indazole-1-carboxylic acid tert-butyl ester and (R)-4-[3-(2,6-Dichloro-
4-trifluoromethanesulfonyloxy-benzyl)-2-oxo-pyrrolidin-1-yl]-4,5,6,7-tetrahydro-

indazole-2-carboxylic acid tert-butyl ester

T

T o

Cool a solution of the (R)-4-[3-(2,6-dichloro-4-hydroxy-benzyl)-2-oxo-pyrrolidin-

0-SO,CF, 0-SO,CF,
1-yl1]-4,5,6,7-tetrahydro-indazole- 1-carboxylic acid tert-butyl ester and (R)-4-[3-(2,6-
dichloro-4-hydroxy-benzyl)-2-oxo-pyrrolidin-1-yl]-4,5,6,7-tetrahydro-indazole-2-
carboxylic acid tert-butyl ester (11.4 g, 23.7 mmol) in pyridine (20 mL) to 0°C and add
trifluoromethanesulfonic anhydride (8.67 g, 30.7 mmol). Stir the reaction from 0°C for
30 minutes and at room temperature for 1 hour. Dilute the reaction with dichloromethane
and wash three times with HCI (I1N). Separate the organic and dry over sodium sulfate,
filter, concentrate to give crude product, and then purify by flash chromatography with
50% ethyl acetate in hexane to afford 10.6 g (73%) desired product as a mixture of two

regioisomers.
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W@2(02ANEor 0- 4- met hoxy- benzyl ) -1- 360 ( Mtl)

Physi cal Exanple Structure and Chem cal nane
Preparation data HNO N C N4 OCH3 27 M5 (mM2z):

(4,5,6,7-tetrahydro-2H i ndazol -5 yl)-pyrrolidin-2-one
HNNOC NI \ 5C 28 M5 (mz):

3-(2,4-Dichl oro-benzyl)-1-(4,5,6,7- 364 (M1l)

t et rahydr o- 2H i ndazol -5-yl) pyrrolidin-2-one N HM~
OCd NBr M5 (mz): 6 3-(4-8rono-2-chloro-benzyl)-1-
29 410 (M2) (4,5,6,7-tetrahydro-2Hindazol -5
yl)-pyrrolidin-2-one Examilxesplg110

3-(2,,6-Di . -4 hoxy- b - 1- 5.6, fztetr

o- ot pom S S MR S bR A i
Cl O CH3 The four conpongntlidm2tace (Exanple 1) can be
separated into indiyjdual enantioners via chiral

chr omat ogr aphy (Chiﬁgﬁ ak AD-H, 4.6 X 150 mm 40/60

| sopr opyl

N
CH

s

cl o” 7

Dissolve 3-(2,6-Dichloro-4-methoxy-benzyl)-1-(3-dimethylaminomethylene-4-
oxo-cyclohexyl)-pyrrolidin-2-one in ethanol (Preparation 24) (50 mL), and hydrazine
hydrate (2.6 mL, 54 mmol) stir the resulting orange solution for 3 days at room temp.
Concentrate the mixture to dryness, dilute with ethanol (15 mL) and ether (20 mL),

cooled to 0°C and filter to give 3.6 g, 68 %, as a tan solid. MS (m/z): 394 (M+1).

Table 4: Prepare the Examples in Table 4 essentially as described in Example 1

substituting the preparation indicated in column labeled Preparation.

) ) Physical
Example Structure and Chemical name Preparation q
ata
HN
poN,
F
Né/b

F MS (m/z):
2 F 25 (m/2)
351 (M+1)

1-(4,5,6,7-Tetrahydro-2H-indazol-
5-y1)-3-(2,4,6-trifluoro-benzyl)-

pyrrolidin-2-one

Cl
Né/\@
. MS (m/z):

26
+
3-(2-Chloro-4-fluoro-benzyl)-1- 347 (M+1)

(4,5,6,7-tetrahydro-2H-indazol-5-
yD)-pyrrolidin-2-one

PCT/US2007/066069




al cohol

/ hexanes/ 0.2 % DVEA, flo

w=0.6 mM/mn,

290

nm . The foll ow ng enantionmers can be isolated by the

wW@e@eazizse above.

Retention Isomer [a] 23D Exanple %ee Tine (mn)

Nunber

(c 0.5, CHC13) 7 7.088

> 99 |sonmer 1 -32

WD 2007/ 124254 PCT/ US2007/ 06BOGES2009@6069

8

8.872 >99 Isomer 2 +17 9 11.084 > 99 |Isoner 3 +29 10
14.064 > 96 |Isonmer 4 -16 Exanple |

3-[2-Chl oro-4-(1-net hyl -i H pyg-azol - 4-yl)-benzyl ]-1-(4,
5,6,.7- tetrahvdro 2H i ndazol -5- yl)-pyrrolidin-2-one
HN N O N NCH 3 5 Dissolve ) Phyﬁaﬂ
@XEIQDIGH or¥maueAntEtRpical 1msy r azol - APFPYAkEnzy| ] 1 1- (3.
di met hyl ami nonet hyl ene- 4- oxo- cyicl ohexyl) - pyrrol i di n- Bt
one (Priepanati on 30) (0.327 g, | 0.745 mmol ) in
nmet hanal ( ) and fQiydrazi ne hydrate (0.038 i)
stir the re Qrange solution for 17 hours|at
roonltenperature il the mxture, rinse with|cold
getranol and vacuunfvycho 0.138 g of a solid MU m/z):
410 (Mrl). Exanple 12 360, (M+1)
3 [ 2, 6-| Biehthdsro-44méthoxyetichyl»-1-H- pyr azol - 4-yl ) - ben zy?% -1
-(4,5, 6, Hi ndazol| 5-yl)-pyrrolidin;2-one
HNNOé;56Nt\etq%'%9%}%méﬁzg N 15 Combine
trifl uarno-pyabhanessef oni c aC|d
3, 5-didhloro-4- r') OXO- 1-(’)-
triqucronéW esubfonybr4 5, 6,[7- t et rahydr o- 2H i hdazo
-5-y|)-pyrro hyl ]
cl MS (m/z):
5 28
3-(2,4-Dichloro-benzyl)-1-(4,5,6,7- 364 (M+1)
tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
HN
I\‘l\ (0] Cl
gy
‘ Br ) MS (m/z):
3-(4-Bromo-2-chloro-benzyl)-1- ) 410 (M+2)
(4,5,6,7-tetrahydro-2H-indazol-5-
yl)-pyrrolidin-2-one

Examples 7-10
3-(2,6-Dichloro-4-methoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-

HN
l\ll%\ (@] Cl
O
CH
cl o~

The four component mixture (Example 1) can be separated into individual
enantiomers via chiral chromatography (Chiralpak AD-H, 4.6 X 150 mm, 40/60 Isopropyl
alcohol/hexanes/0.2 % DMEA, flow = 0.6 ml/min, 290 nm).

The following enantiomers can be isolated by the procedure above.
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15

WD 2007/ 124254 PCT/ US2007/ 066069 -100 phenyl ester
(Preparation 33) (0.5, 0.77 mol),

wa00etibweb4 4- (4, 4, 5, 5-t et ranet hyl - PCT/US2007/066069

[1, 3, 2] di oxaborol an-2-yl ) -1H pyrazole (0.484 g, 2.3
mol ), sodium carbonate (2.7 M of 2.0 M 5.4 mmol)
in DVE (12 nL) and degas with a stream of nitrogen.
Add (Ph3P)4Pd (0.089 g, 0.07 nmol), and stir at 80C
for 4 hour under nitrogen atgmsphere. Cool to 5

anbi ent tenperature and add ethyl acetate (20 ni) and
water (10 niL). qugt@}g.ltonthe aquepyserhase s, et hyl
acet at e| (Raxpl2Q nlL), dry|(%edijum sul fate) and condense
under reduced p?fé%ﬁsﬁljfrl@ mronatlﬁgﬂ&ph (¢ 851 CH&]3) 95

CcHz2Cl 2/ ve@l:g_wel ds Q. 144 g (4204

(mz): 445 (Niel) . 1@88Tab|e>89 PligisF & | he Exé3npl es| in
Tabl e 5[essgntijal Tygas descCHg beqsoin{érgxarrpi e Wi th
substitution far
1-nmethyl-4-(4,4,5,5-tetranet hy|l -[ 1, 3, 2] di oxabor ol an- 2-
yl)-1H pyragol § by gshe neagent doagdkgated i12% he
col um | abel ed |Synt heti c |Reagent. Phys|cal Exanple

Structure and Chem cal nane Synthetic Reagent data HN
OC NZ|N T \ CJ NHO O B M (mz):]|-) r~ 13 N |43

(Mrl1)  3- (%g ;! gu%g 4- p;/%n‘v Cﬂgoﬁheﬁny - NONg

benzyl ) 1 t'et rahydro-

i ndazol 4 5y|) pyrrolldln-z ongg "N~ OCI NNC HQ OH
I H N obMs(mzj—14
3,5 -Dichloro-4'-[2-0x0-1-(4,5,6,7- 0o NH 524 (M1l)
t et rahydr o- 2H i ndazol - 5- yEjample 11

3-[2-Chloro-4-(1-methyl-1H-pyrazol-4-yl)-benzyl]-1-(4,5,6,7-tetrahydro-2H-indazol-5-

yl)-pyrrolidin-2-one

Dissolve 3-[2-Chloro-4-(1-methyl-1H-pyrazol-4-yl)-benzyl]-1-(3-
dimethylaminomethylene-4-oxo-cyclohexyl)-pyrrolidin-2-one (Preparation 30) (0.327 g,
0.745 mmol) in methanol (3.0 mL), and hydrazine hydrate (0.038 mL) stir the resulting
orange solution for 17 hours at room temperature. Filter the mixture, rinse with cold
methanol and vacuum dry to 0.138 g of a solid. MS (m/z): 410 (M+1).

Example 12
3-[2,6-Dichloro-4-(1-methyl-1H-pyrazol-4-yl)-benzyl]-1-(4,5,6,7-tetrahydro-2H-indazol-
5-yD)-pyrrolidin-2-one

HN
l\]%\ 0] Cl
N
Cl =

Combine trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-ox0-1-(2-

trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-3-ylmethyl]-
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pyrrolidin-3 -ylnethyl] -biphenyl-4 carboxylic acid
cycl opropyl am de WD 2007/ 124254 PCT/ US2007/ 066069

WO 1@11Pysi cal  Exanpl e Structure and Chem cal POEDS2007/066069

Synt hetic Reagent data HM~ OCI NNHOBOH C 15 CN
M5 (mz): 6~ 3-(3,5-Dichloro-4'-cyano-biphenyl-4- 467
(M+1l) ON ylnethyl)- 1-(4,5,6,7-tetrahydro-2H

i ndazol -5 -yl)-pyrrolidin-2 -one HNHOCI N N HO_ B CH
Cl 16 F M5 (mz): 459 (M+r1)100-
3-(3,5-Dichloro-4'-fluoro-bi phenyl -4- F yl nmethyl) -
Phé¢ny] Bst@ (TeepaatrcalBpol (005, DH7 mmaad ehetbyl-4y(4)4 p§tatemicthyh- 2

7SRl @ Bt 5, SRl S 7o
(MHd) 5.4 mmol) in DME (12 mL) and degas with a stream of nitrogen. Add (Phs;P),Pd
(0.089 g, 0.07 mmol), and stir at 80°C for 4 hour under nitrogen atmosphere. Cool to
ambient temperature and add ethyl acetate (20 mL) and water (10 mL). Extract the
aqueous phase with ethyl acetate (2 x 20 mL), dry (sodium sulfate) and condense under
reduced pressure. Chromatography (silica, 95:5 CH,Cl,/MeOH) yields 0.144 g (42%) as
a white solid MS (m/z): 445 (M+1).

Table 5: Prepare the Examples in Table 5 essentially as described in Example 12 with
substitution for 1-methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole
by the reagent indicated in the column labeled Synthetic Reagent.

Physical
Example Structure and Chemical name Synthetic Reagent q
ata
H,\'T ) o cl
Né/Ij\(\
CI \N HO\ ,OH
| i MS (m/z):
13 N) H\ (m/z)
N 443 (M+1)
3-(2,6-Dichloro-4-pyrimidin-5-yl- ~
benzyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
HN
N \\i 0 cl
N
cl O O . HO\B/OH
Y
” 0 MS (m/z):
3',5"-Dichloro-4'-[2-0x0-1-(4,5,6,7- P i 524 (M+1)
tetrahydro-2H-indazol-5-yl)- A
pyrrolidin-3-ylmethyl]-biphenyl-4-
carboxylic acid cyclopropylamide




bi phenyl - 4-yl met hyl ) -

1-(4,5,6, 7- OCF3

tetrahydr o- 2H i ndazol -5-yl)- pyrrolidin-2-one HNN\~
we@raN2sa H N Cl NH NV M5 (mz): 18 N B, O  PCT/US2007/066069
3-[2,6-Dichloro-4-(1H pyrazol -4-yl)- o 431 (M+l)

benzyl ] -
i ndazol - 5-vyl
PCT/ US2007/ 066069
and Chemni cal
NZ NHB OH B C M (mz):

1- (4,5, 6, 7-tetrahydro- 2H
)-pyrrolidin-2-one WO 2007/ 124254

-102 Physical Exanple Structure
name Synt hetic-ilggagent data HN 'b 0 C
19 C 475 (Iwk1)

3-(3,5-Dichloro-4'-chl oro-bi phenyl-4 Cl  yl net hyl )Physical
1Bxank 6, 7- PeYGHRye horcl agtag ol - 5 SPRLigheaestt gin- 2
-one HNOCOQ d I / \ HO HB Ms (mz): L
AN \i o cl
N
N O HO.__OH
cl B
O MS (m/z):
15 CN
467 (M+1)
3-(3,5-Dichloro-4'-cyano-biphenyl-4- N
ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
HN
M) o cl
cl B
MS (m/z):
16 F
. ) 459 (M+1)
3-(3,5-Dichloro-4'-fluoro-biphenyl-4- £
ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
HN
N \\i o cl
a8e
cl O HO, . OH
. OCF, MS (m/z):
3-(3,5-Dichloro-4'-trifluoromethoxy- 526 (M+2)
biphenyl-4-ylmethyl)-1-(4,5,6,7- OCFs
tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
HN
) o cl
N H
cl = N
=, NH \\_z MS (m/z):
13 N g-O
) S 431 (M+1)
3-[2,6-Dichloro-4-(1H-pyrazol-4-yl)-
benzyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one




20 3-(3,

1-(4,5,6,7-tetrahydro-2Hindazo
W@ kgospy260l i di n- 2- one

5-Di chl or o- bi phenyl
HN\ b OCl

NC \

-4-ylmethyl) 441 (M)
-5
HO, PEI/TB2021066069

CF3 M5 (mz): 3-(3,5-Dichloro-4"-trifluoronethyl- 510
(Mt1l) bi phenyl-4-ylnethyl)- 1-(4,5,6,7- CF3
tetrahydr o- 2H i ndazol -5-yl) pyrrolidin-2-one WO
2007/ 124254 PCT/ US2007/ 066069 -103 Physical Exanple
Structure and Chem cal nane.i§gnt heti c Reagent data HN
Od NNHO "OH d 1 CH3 B 22 CFl CH3 | v M5 (mz):
3-(3,5-Dichloro-4'-isopropoxy- CH3 499 (Mt1) Physical
b l-4- §'[1"lf‘élfl‘ﬁ?]l(j Clj_e_nelgfal galge 3 Synthetic Reagent
t et rahydr o- 2H—|ndazol 5- yI) pyrrolidin-2-one HN; C?%ﬂ
a HOB" (
3_—(3,5[' CN ) 526 (M)
bi phenyl 0 ho_ oH
t et rahyg Dl i di n-2-one HN O C
” MS (m/z):
) ) 475 (M+1)
3-(3,5-Dichloro-4'-chloro-biphenyl-4- 4
ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
HNb
o HO.__OH
B MS (m/z):
20
© 441 (M+1)
3-(3,5-Dichloro-biphenyl-4-ylmethyl)-
1-(4,5,6,7-tetrahydro-2H-indazol-5-
yD)-pyrrolidin-2-one
HN%\
\b:;‘\‘\ HO_ __OH
B
51 CF, MS (m/z):
3-(3,5-Dichloro-4'-trifluoromethyl- 510 (M+1)
CF
biphenyl-4-ylmethyl)-1-(4,5,6,7- ®
tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one




N"Zz 6~ HO..B~OH cl 24 CH3 v M5 (mz): CH3 454

(M+1l) 3-(3,5-Dichloro-4'-nethyl-bi phenyl -4 yl nethyl) -
wWAa2q04/154264 7- t et r ahydr o- 2H i ndazol -5 -yl ) - pyr reCT/UE2002066069
-one WD 2007/ 124254 PCT/ US2007/ 066069 -104 Physi cal
Exanpl e Structure and Chem cal nane Synthetic Reagent
data HMW~ OCI NC rN CHs HO B OH N 25 0 M5

3-[3,5-Dichloro-4'

(mz): -(4-methyl - 567 (Mtl)
pi per azi ne- 1- car bonyl ) - bi phany! -4 CH3

ylmethyl]-1-(4.5.6.7-tetrahydro-2H i ndazol -5
él@)ﬁ) frrolidin-2 -one HNOC NC rO N-) Bh@»ical
2Bgmplavis ( npyycture gug ghasniegl @pmegr o- 4 SY@FPSP%P}%%FWe 4- Bba
(Mt1). |carbonyl)-bi phenyl -4-ylnethyl]-1- o 0
(4,5,6, T+ rahy(gjro 2H-| ndazol -5-yl) pyrrolidin{2-one
HN\\N O
HO._ _OH
o | ™
) Tl B e
3-(3,5-Dichloro-4'-isopropoxy- 499 (M+1)
O._CH,
biphenyl-4-ylmethyl)-1-(4,5,6,7- \54
3
tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
H,LN ) 0 al
N
HO
b
N
- L_o MS (m/z):
3-(3,5-Dichloro-4'-morpholin-4-yl- N 526 (M+1)
biphenyl-4-ylmethyl)-1-(4,5,6,7- [ Oj
tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
HN%\
HO. _OH
B
cl
é/:‘\‘ MS (m/z):
24 CH,

454 (M+1)
3-(3,5-Dichloro-4'-methyl-biphenyl-4- &
ylmethyl)-1-(4,5,6,7-tetrahydro-2H- ’
indazol-5-yl)-pyrrolidin-2-one




Cl HO,OH 01l B 61~ H-S p -CH3 ~ 25b M5 (m z):
3-[3,5-Dichloro-4"-(N HN 534 (Mt1).
woregohamesul f onam de) - bi phenyl -4- 0 * CH3 PCT/US2007/066069
yl methyl]-1-(4,5, 6, 7-tetrahydro-2H
i ndazol -5-yl)-pyrrolidin-2-one WO 2007/ 124254
PCT/ US2007/ 066069 -105 Exanple 26
3-(3,5-Dichloro-4'-carboxyl - bi phenyl -4-yl net hyl ) - 1- (4,
5,6, 7-tetrahydro- 2H i ndazol =194- yl ) - pyrrol i di n- 2- one
HNNOC NG / C®2H 5 Conbine
trifluoro-nethanesul fonic acid ) Physical
3E)(ag}pge_ Di chﬁ%%urﬂan%ﬁh%ﬁ%} Hethyl - Synthetic Reagent dat
bi phenyl -4-yl nethyl)-1-(4,5,6,7-tetrahydro-2Hi ndazol- 4

5-y|)-p3rﬁg§|d|% 2-ope (Preparation 34) (0.75 ¢, 1.18
1

mol ), [it i de (O 49 ¢g,(11.8 nmol ) in
di oxane| ( m)/a &ﬂ) and.soir at room
tenperature for 17 hou n er) ni tfogen_ at nosphere.
Neutralijze to pH 7.0 withll N HCL erateto R4S (m/2):
soljqd, dilute with water 10 extract ' '
CHCL3/ | $618.0g3Fhleocdotbmethgl-X 75 ni) .

C ( _ ) o %:f§0d|u2ﬁ67aﬂ+n
sul fate : ! s an on e undger
ppefzn AR BRAGRLE A

reduced silic
93: 7CH2 CyickliyOH)-(43. 6l degrabydra-2las a white soI id M5

(mz): 4 I 7
3-13. 5- [§“ OWa)'&P E’@H@ %?%xo 1161 t hi oror phol i n{ 4-yI - |

-carbon)Ich phepyl - 4;yl methyl]- 15
1- (4,5, ¢ ‘i‘rau ot 2H i ndazol -5 -yl)-pyrrolidin-2
-one HN

N 050
o) MS (m/z):
2 3-[3,5-Dichloro-4'-(morpholine-4- 554 (M+1).
carbonyl)-biphenyl-4-ylmethyl]-1- O "N /\
(4,5,6,7-tetrahydro-2H-indazol-5-y1)- o
pyrrolidin-2-one
N - O O 0 N,
NS CHs
-5 H o © MS (m/z):
3-[3,5-Dichloro-4'-(N- HN, o 534 (M+1).
methanesulfonamide)-biphenyl-4- O//S\CH3

ylmethyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
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WG 2@7/12426€t r ahydr o- 2H i ndazol

N OCl O N O Conbine

3-(3,5-Dichloro-4'-carboxyl - bi phenyl - 4-yl net hyl ) - 1- (4,
-5-yl)-pyrrolidi nPCFU®07/066069
(0.057 g, 0.117 mol ), EDCI (0.029 g, 0.153 mmol),

t hi onor phol i ne di oxi de (0.029g, 0.153 nmol) in DWF

(2.0 nmL) and stir at 20 roomtenperature for 17 hour
under nitrogen atnosphere. Dilute with ethyl acetate

and water, wash the organi ggsl ayer with water, dry
(sodium sul fate) and condense under reduced pressure.
Chr omat ogr aphy (si lica, OExB@HITH 2/ net hanol ) yields

8 8@% 1@2@??%‘(‘}\%5 &3@%@6%@5{6{%%16(4%0?11 ﬁrydr%%ﬁndazol 5-

Bu3P O Rl ROH O R1  HNyHMyrristdid2kons~ N R2 OH or
RX, Cs2CG3, DI\/FZﬁIf X = Br, I,CIInSCherTeT,
AL

Phenol 23 is alky tooafforcpl I f under M tsunobu
condi ti on using co s pondi al cohol in presence of
ADDP and Bu3P. If can7al's pared by 5 direction
al kyl ati on of phenol 23 with al i des in presence
of Cs2C3 in DMF. Exanple 28

3-(2,6-Di chl oro-4-isopropoxy-benzyl) - 1 Z(4 5,6,7-tetrah
ydr o- Zbnbind azfblor&mythpnaoyifandd detti 11(325-Divdldrly-d-cebixg mic thel-

HN.N ~ O Cl o)’ 0] nbi ne.

§1p(11§1?yé149’1‘61ﬁ‘1hgb'%a5 t@%%%}’-dboé%%ﬂg@?éﬁ( 3%?83,’%0?*?‘11{'%'9?% hydr

QPr%b'&rﬁt{Ug@Zl@{O-’B g yl. D%I%Mbr) Qithldhll’lryarcﬂmi% (€.29 @ ]9 8 ﬁmgﬁ in dioxane
r aration 1 SO rop al c

{5 @ ?f for <2\51btﬁné@ﬂ%99400@n CEIPg A0 ?7 ﬁowede(r&ﬁr%@)

%ﬁﬁ’os%e.(ﬁéltﬁh%e o 20 itA BRBRCI, evaporate to a solid, dilute with water

extract with 3:1 CHCl3/Isopropyl alcohol (4 X 75 mL). Dry (sodium sulfate) the

combined organics and condense under reduced pressure. Chromatography (silica,
93:7CH,Cl,/MeOH) yields 0.12 g as a white solid MS (m/z): 485 (M+1).
Example 27
3-[3,5-Dichloro-4'-(1,1-dioxo-116-thiomorpholin-4-yl-1-carbonyl)-biphenyl-4-ylmethyl]-
1-(4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-one

HN
N%\ o cl
W
cl

Combine 3-(3,5-Dichloro-4’-carboxyl-biphenyl-4-ylmethyl)-1-(4,5,6,7-
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-one (0.057 g, 0.117 mmol), EDCI (0.029 g,
0.153 mmol), thiomorpholine dioxide (0.029g, 0.153 mmol) in DMF (2.0 mL) and stir at
room temperature for 17 hour under nitrogen atmosphere. Dilute with ethyl acetate and
water, wash the organics layer with water, dry (sodium sulfate) and condense under
reduced pressure. Chromatography (silica, 97:3CH,Cly/methanol) yields 0.046 g as a
white solid MS (m/z): 601(M+1).
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stir at 60C for 17 h under nitrogen atnosphere. Add an
additional 0.75 equivalents of each reagent and stir

w@pooadeli2s4 onal 24 h at 60C. Cool to room tenpePE/USI07/066069

and evaporate 15 to a solid. Initial purification

usi ng SCX Mega-bond Elut (Varian, 0.79 neq/g) eluting

t he non-basic conponents with 9:1 nethyl ene

chl ori de/ met hanol followed by elution of product

using 9:1 nethyl ene chl ori dabpé- 0 NH3/ MeOH.

Chr omat ogr aphy (silica, 95:5:CHC13/EtOH NH3) vyields

0.700 g as a white solid. hgsolve the free-base in

di ethyl ether/nethyl ene ghhogide and treat with 1.2

eqU| val ent s jof HC]F(11 0 M iranet her) and 20 eyaporatg to
L he

I\/S ny 422 (Mtl). Tabl eH§"\Prepayx e
Tqbl 4 essentl aI ly as d#& 3 '
Exarrpl 't R pstri t uti 6n for isoprody

t he reagent i ndi cat ed I Rt BEceobwm | abel ed Synt het| C
Reagent . W&?2007/ 124254 )quj L§2007/ 066069 -I0O7

Synt hetic Physical Exanple St ructure and Chemn cal

nane ReSujemt TdBlteaol 2N Qk@htettdlafforClf vaddMikBngbw cohditio?@sing

00 (ML 312,00 4. (4] b
ey PIAE fopnal i Posonge Pl B Bl JL Sty g B Ry
'dyfbétioﬁyimﬁfﬁltlblﬁ bﬂ’phzn(ﬂ 128 whiiN ayChalied inpres€hcddf 86,00); iODMP.

(mz): 3-[2,6- Dchloro4§te§rgpydro pyran-4- 465
(Mr1l) 0 yl oxy)-benzyl] 1E 7-tetrahydro-2H
iﬁ@aapich%r&h)lsopwpbgl beéhiz{)-2- (mees 7 wﬁmmm@bﬁgﬁ%ﬂpwrmndm_

(C18 Xterra M5 (19x100 5un?1 : 45 MeCN NHACOB (1 O
pH 10) Exanple 31 2-one ydrochlorlde
HN—)
N o cl
\b\N CH,
HCl Cl O)\CH3

Combine 3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-
yD)-pyrrolidin-2-one (1.0 g, 2.26 mmol) (Preparation 32), isopropyl alcohol (1.0 mL, 13.1
mmol), ADDP (0.994 g, 3.9 mmol) in THF (40 mL) and DMF (15 mL) and add nBusP
stir at 60°C for 17 h under nitrogen atmosphere. Add an additional 0.75 equivalents of
cach reagent and stir an additional 24 h at 60°C. Cool to room temperature and evaporate
to a solid. Initial purification using SCX Mega-bond Elut (Varian, 0.79 meq/g) eluting
the non-basic components with 9:1 methylene chloride/methanol followed by elution of
product using 9:1 methylene chloride/7.0 NHs/MeOH. Chromatography (silica,
95:5:CHCI3/EtOH/NH3) yields 0.700 g as a white solid. Dissolve the free-base in diethyl
ether/methylene chloride and treat with 1.2 equivalents of HCI1 (1.0 M in ether) and
evaporate to a powder MS (m/z): 422 (M+1).

Table 6: Prepare the Examples in Table 6 essentially as described in Example 28 with
substitution for isopropyl alcohol by the reagent indicated in the column labeled Synthetic

Reagent.
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5
3-(2,6-D chl oro-4-isopropoxy-benzyl)-1-(4,5,6,7-tetrah

WQ 200eA 24854 ndazol -5-yl ) -pyrrolidin- 2-one HN Ne@I/US10b7/066069

CH3 C 011, CH3 Conbi ne

3-(2,6-D chl oro-4-hydroxy-benzyl)-1-(4,5, 6, 7-tetrahydr
0- 2Hi ndazol -5- yl)-pyrrolidin-2-one from Preparation
35 (0.29 g, 0.765 nmol), isopropyl alcohol (0.58 10
m., 7.6 mmol), ADDP (0.29qg,-15714 mmol) in THE (12nl)
and add nBu3P stir at 60C for 17 h under nitrogen

at rms%here Add an additional 0.75 equiSyathetit s of Phbpddul
r and SEt§iPeaRd GBUNEHOABF 24 1y at 60C  Cool tg
roomtenperature and evaporate to a sollféag Initial

purificatiHpm usi ng  SCX Mega-bond El yt (Varian, 0.79
nmeqg/ g) el ut th asic conponents with 911
met hyl ene Cde

using 911 WO 200

ol  owed by |el utipn of product
A 007/ -108
met hyl ene chl oride/ 7.0 NH3/ Me Chr| on aphy | MS (m/z):
(si?¥ ca] 95:5: CHC13/ Et OH NHB) yiFeI q 55 9 33,48 (v
white so 74 ) arrple 32 (+
2-{3,5-D béﬁ? ﬂ@léﬂiﬂg@ ﬂu%ﬁgbﬁ%“%é%}g, 7-t etrahpdr o- 2H i nda
zol - 5-yl ))erpylﬂflc(HJSdi htegahygrosPiendagel] - phenoxy} - acet anmi de

HN N .. oG YNH2 O Combyi ne
3-(2,6-Di Qgﬁlpgnj\ll@hr%vo roxv benzyl)-1-(4,5,6,7-telrahydr

RosaBroDaivEraby 51 M/EERRNIE GBI 08 G T3 FECyN BHTdz0: (10m

0- 2Hi ndazeiN=§- yl)-pyrrolidin-2-ong, (Preparation
32) (0. 25 g,N 56 cCéS| um car bgnate (0.322]qg,
0.99 mml), (0 g, 0.990nAMDI) [in DW
(5.0 nL and stl r erature flor 17| Rpyts,):
undd® nitrogen atnosp ere. ol to rloomtenperature

and evapqz, atmclﬂﬁro& @@fahﬂdro-lpmahmal purifi cali on| 463 MM+1)

SCX Mega- V rian /g) e€eluting the
non- basi & gégﬂ’ﬁ giﬂ %Pt7ﬁet§ahidﬁethﬂ‘;l ene chl ori de/ MeOH
f ol | ovedidayzo@lsulj-Biroligih-Peeduct using 9: 1 methyl ene

%xm g of a white solid. 15 M5 (mz): 437 (M1l).
anpl e 33

Example 31
3-(2,6-Dichloro-4-isopropoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-

2-one

HN
1
N\\
Cl O CH

Combine 3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-
yD)-pyrrolidin-2-one from Preparation 35 (0.29 g, 0.765 mmol), isopropyl alcohol (0.58
mL, 7.6 mmol), ADDP (0.29g, 1.14 mmol) in THF (12mL) and add nBusP stir at 60°C
for 17 h under nitrogen atmosphere. Add an additional (.75 equivalents of each reagent
and stir an additional 24 h at 60°C. Cool to room temperature and evaporate to a solid.
Initial purification using SCX Mega-bond Elut (Varian, 0.79 meq/g) eluting the non-basic
components with 9:1 methylene chloride/MeOH followed by elution of product using 9:1
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3-(2-Chl or o- 4- hydr oxy- benzyl )-1-(4,5, 6, 7-tetrahydr o- 2H

WO povdazab4 5-yl ) -pyrrolidin-2- one HN N o Cl PEI/Os2002056069

Cool a solution of

3- (2- Chl or o- 4- net hoxy- benzyl )-1-(4,5, 6, 7-tetrahydr o-2H
- indazol -5-yl)-pyrrolidin-2-one (3.0 g, 83 mol) in
di chl oroet hane (100 nL) to -78C. Treat the solution
with 1.OM Boron tribrom de imgCH2C 2 (46 nL, 46 nmol)
and allow the reaction to warmto roomtenp and stir
foggthydenka chlofiith@h) NebhNe@he Chwamtdgophy GilB€ BridCHEUAHMOH/NH;)

Wi er.. tr t i {+h CHC1l3, wash with
B’}eltl(%é),' rgyasg\%ﬁe%@o}?@é@fzg?‘?%gﬁ%)and renove the
solvent. Purify the crudeEiymdd 81 ca gel col um

chr t 09 007/, 4 PCT/.US2007/ 066069 - 109
ol 210 BBy B e s S B P SR g egrohm-3-
Renove the sol vent {lmethffighehodyP4cehmi(a8% of product.
MS (me): 364 (Mrl).  Exanple 34 3 -(2-Chloro-4-is

opr opoxy-b enzyl )-i'-\(\ 50 6, 7y-tetrahydro-2

H i ndazol -5 -yI)-pyr
CH3 0 CH3 Treat a soO

i djlg- 2- one HNNOC L N
t Nony of !
3- (2-chl or o- 4- hydr oxy- benzylg= 1< (43,/5\{(615', 7-tetrahydro-2H

- indazol -5-yl)-pyrrolidin-2-one (0.2 g, 0.58 nmol)

an ?hZbeﬁgfﬁQBQE,%%clggrﬁgAE}éfﬁ(%%y%egéfl)d%%}t?r%oéﬁ-ﬁd&ol-&

Wi pot assi um car
ry®awtrobedin Looney@rapeighion 33)(0r25cgm G @npmouessign catbenate (0.322 ¢,

(ERSHAER kDo 806 810168, W S ) a5 L0

or'g rine, dry GQver and renpve
ttédrepesadhire dort L7 hBums iuhger nhgercatodephbse. lobl to aogetenpotatimanand

LSRR ARG, S B oD A Riao M o
eluting the non-basic components with 9:1 methylene chloride/MeOH followed by elution
of product using 9:1 methylene chloride/7.0 NH3/MeOH. Chromatography (C18 Xterra
MS, 19X100 Sum, 55:45 MeCN/NH4COs3, 10mM, pH 10) yields 0.095 g of a white solid.
MS (m/z): 437 (M+1).

Example 33
( +) 3-(2-Chloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-

onc

Cool a solution of 3-(2-Chloro-4-methoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one (3.0 g, 8.3 mmol) in dichloroethane (100 mL) to -78°C.
Treat the solution with 1.0M Boron tribromide in CH,Cl, (46 mL, 46 mmol) and allow
the reaction to warm to room temp and stir for 4 hr. Then, cool the reaction to 0°C and
quench with water. Extract the organic with CHCls, wash with brine, dry over MgSOy,

filter, and remove the solvent. Purify the crude by silica gel column chromatography



10

15

20

25

15
(3R, 55)-(-)-3-(4-Benzyl oxy- 2, 6-di chl oro-benzyl)-1-(4,5

WQ 8007424254 ahydr o- 2H i ndazol - 5-yl ) - pyrrolidi n-PeDns200HM66069

, N0 C NOC / O Suspend Preparation 40
(4,5, 6, 7-Tetrahydr o-2Hi ndal zol -5-yl am ne) (3.01 g,
21.9 mol in DCE (150 nL) and treat with enough | PA
(6.0 nL) to forma solution. Dissolve 20
(R -4-((R) -4-Benzyl - 2- oxo- ox@zol i di n- 3-yl ) - 3- (4- benzyl
oxy- 2, 6-di chl oro- benzyl ) - 4- oxo- butyral dehyde
UFng p&%aﬁtOHrin S8ICIytd tluk the p@re p@dneto Rpmbye BCEI ehOtormtford 2.24 g
t ion at roomtenperature
We)aqﬁ’r dﬁ)l%gen Q,{rpng @AH) Stir for 17 h, add
Na( QAc) 3BH (13. 7 g, 76 nAxdmpladvl stir at room
ture for 2 IS
( BUBEA e pfrogsPenedhy - B PR S T -2
for an 25 additional 1 h. Wne2007/ 124254
PCT/ US2007/ 066069 L0 When the amine is no | onger
detected, renove t it X by, evaporation, replace wth
300 nmL of ethyl ace guench tche resul ti ng mxture
w th water, and separ ¢. N Vs e organics with
several portions of NaHCO3 (sat dry(;Hover sodi um

sul fate and evaporate to a foam bH{tlaI purification
over 50 g Mega-bond Elut first using ®:5 5

the 1 S50L1 BURDf i ZeHbRr bR Ry v bt oo 5

GRRCA Z-y1)-Byhd1INH32 -oRE (ang o, 58(ﬁlnﬁ®1ymtdomoa@mspa(na l((b 0CRL, 0.64
97:3 . CH2C12/ et hanol / NH3) gr oVvi des 5.32

Al PHE (E me it pomlwaz onae£9.1 g M@)mc%{ %r]dngrea%n
(o%rilnghf‘ﬁtrm%hj)& Cﬁ\éﬁ’dﬁﬁh@regﬁloﬁ Qv1{hglRf BCI and extract with EtOAc.

S)-(-)-3-(3,5 | oro-4'-fl uoro-bi phenyl - 4- ylmsthgl -
e t153 (Egayuq\@[t}r l%ﬂ*ﬁ?d?ha 0oy MgSOy4, ﬁlter and remove the solvent. Purify the

2:
§§ﬁj8 ﬁ% F;l(]} %c? ﬁ grom&{og{aiph/o %@I rgmgxée Sth¢ OIPRA po afford 0.11¢g
(BB r dpk@iub: DI hh/e}. o’ M+hl uoro [

1,1 -biphenyl]-4-yl)nmethyl]-1-
S)-4,5,6, 7-tetrahydro-1 }—#—%%ég-s-yl 1-2
QYR 58)-{-01B N zylxY-Mb-Gichlofd- benzyt)- 1 155 6, 71Dk 9 inde2H-indazol-5-y1)-

(3R 5S)-Tri fl uoro-net hanequ f.oni ¢ aci d
, 5- di chl or o- 4- [ 2- oxo- 1-Rygolidin-2-onc

HN
I\in o) cl
O
Cl (0]

Suspend Preparation 40 (4,5,6,7-Tetrahydro-2H-indalzol-5-ylamine) (3.01 g, 21.9
mmol in DCE (150 mL) and treat with enough IPA (6.0 mL) to form a solution. Dissolve
(R)-4-((R)-4-Benzyl-2-oxo0-oxazolidin-3-yl)-3-(4-benzyloxy-2,6-dichloro-benzyl)-4-oxo-
butyraldehyde (Preparation 38) (11.5 g, 21.9 mmol) in DCE (40 mL) and add to the
amine solution at room temperature under nitrogen atmosphere. Stir for 17 h, add
Na(OAc);BH (13. 7 g, 76 mmol) and stir at room temperature for 2 h followed by
diisopropylethylamine (DIPEA) (16 mL, 93 mmol) and stir at room temperature for an
additional 1 h.
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trifluoronethanesul fonyl-4,5,6,7-tetrahydro-2H i ndazol
-5-yl)-pyrrolidin-3-ylnethyl]- phenyl ester

w@ Rioepanrst i on 43) (7.3 g, 11.3 mmol) in DVE (9PCTI20aT10h6069

de-gas with a streamof nitrogen for 5.0 m nutes. Add
4-fl uorophenyl boronic acid (3.17 g, 22.6 mmol ), 20
followed by 2.0 M sodium carbonate (28.2 nL, 56 mmmol)
and continue de-gas. Add Pd(PPh3)4 (0.65 g, 0.565
nmol ) and heat to 80C for 174ibours. Hydrolysis of

N1/ N2- triflate regioisoners is acconplished by

cool [ N\Qlen therapum i enpegetdsteeted aduipyeghd DOB by Baporation, replace

ﬁl 3|Y)6 %ntfs e)[h %t %ng?é’ncﬂ the rgsultl% n{n xtﬂ v%%n wgg‘elj rﬁqﬁsef%rate

ace , Separa save
I\szsh tige. or@ajms s&tlthtsh@rqj tooiong difé\I EEH:@(%(ISI&) Id@ycmer sp)ldhlﬁl silfate and

5 t f
SR o AR ok B T A v S A M Biufahd R iRlos s
mﬁc@rg&mbnatemt@md n@vwwo@h@oﬁ@tﬂofglleg?a;\ifbm mﬁxrt]matfdggiw;d by
I en
& S H N A T AR S AR Sl
@Hﬂ[iﬂﬁ@ﬁn@pﬂqﬁﬁ(p%dldle@ 3195 (52 QHACK2AMEEkbuk Loltt, MsRh/2): 472

y| el ds %ﬁ % of an anorphorous foam M (m z):
AWO2Y M’r]l P2 |1r§16th|anﬁl’_1t anal ysis (Chiral pak AD-H WD

2007/ 124254 PCT/ US2007/ 066089, 3411 0. 46X15 cm
60: 40: 0. 2 3A et hanol/hept%%u‘?vm, flow = 0.6 m/mn,

UMBRZS0- (i) (3 9-Bichlnforditflasrotbiplggylod-glejethyDall- @315, 7 20rafiydrg-2H-
DMSO) Table 7: Prepg Oélg%’nﬁég%dﬁsz é% Table 7

essentially as descrl 5 substituting
t he Théagembundis syo@bedousrwithhad wmufnbld @i @R p3H By-tdhddrp-¢'-

Reagent ., Syn ical tructure a
chonraa R ORL LR R T ST Bt KR P et
N N~ M5 (rﬂz). 37 3R SSpyﬁ‘oli?diﬁonBi chl or o- 4 1-nmeth
1-1+ B~ ( ~) [ ~ 46 (M+1l) pyrazol -
yl)-Benzyl]-1 (4, 5 tet@ahydrcp 2H i ndazol
-yl)-pyrrolidin-2- o

CI

Dissolve (3R,5S)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-oxo-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-3-ylmethyl]-
phenyl ester (Preparation 43) (7.3 g, 11.3 mmol) in DME (90 mL) and de-gas with a
stream of nitrogen for 5.0 minutes. Add 4-fluorophenyl boronic acid (3.17 g, 22.6 mmol),
followed by 2.0 M sodium carbonate (28.2 mL, 56 mmol) and continue de-gas. Add
Pd(PPhs). (0.65 g, 0.565 mmol) and heat to 80°C for 17 hours. Hydrolysis of N1/N2-
triflate regioisomers is accomplished by cooling to room temperature, adding LiOH (10
equivalents) and stirring for 30 minutes. Dilute with ethyl acetate and water, separate and
save both layers. Adjust the pH of the aqueous layer pH 9 with NaHCOj3, and back
extract with three portions of ethyl acetate. Combine the organic layers, dry over sodium
sulfate and evaporate to 7.4 g. Purification over SCX (mega-bond elut, 95:5
CH,Cl,/MeOH then 95:5 CH,Cl,/MeOH/NH3) yields 4.93 g of basic component.
Chromatography (silica 95:5 CH,Cl,/MeOH /1 % NH3) yields 3.86g (74 %) of an
amorphorous foam. MS (m/z): 460 (M+1). Chiral HPLC analysis (Chiralpak AD-H,
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Cl \ HO, OH 38 OCF3 MB (nfz):
(3R, 5S)-3-(3,5-Dichloro-4' - 524 (M1)

-4-yl met hyl ) - 1- OCF3PCT/US2007/066069

(4,5, 6, 7-tetrahydro-2H i ndazol -5-yl)- pyrrolidin-2-one
HNOC NI HO.B 39 CH C ~C M5 (mz): 475 (M+l)
(3R, 55)-1-(4,5,6,7-Tetrahydro-2H Cl

i ndazol -5-yl)-3-(3,5,4"-trichl oro-bi phenyl -

4-yl met hyl ) - pyrrolidin-2-ong1W 2007/ 124254

PCT/ US2007/ 066069 -112 Synt hetic Physical Exanple

St460d § ame6#H0.CR Arrilmabl/vatrec/ RHife ftowdad.6 mliHNn.0UCl 25K n@) 9.8

}‘]‘oig%sé)gdﬁ-o%ﬁ?)gﬁ%z St RN (M+2)

trifluoronethyl-bi phenyl -4-yl net hyI ) 1- CR3

5,6, 7-tetr r o- zoI aone
hﬂbl@kﬁ’re@re h&% 2% ey 1esg)en dfg)élflrbec? amp ¢ 36
(s@RtiRBhg are[ré’&g@nt%di&'t&rlﬁ’ 1 co(uﬁﬁrlwé@dl HathefOReAME2)
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Synthetic Physical
Example Structure and Chemical name
Reagent data
D@T |
N
N\\_Z MS (m/z).
37| (3R,5S)-3-[2,6-Dichloro-4-(1-methyl- 1H- B0 446 (M+1)
pyrazol-d-yl)-benzyl]-1-(4,5,6,7- ©
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
HN
) o cl
Oy ®
cl O HO. 5.OH
3 OCF, MS (m/z):
(3R,5S)-3-(3,5-Dichloro-4'- 524 (M+1)
trifluoromethoxy-biphenyl-4-ylmethyl)-1- OCF,
(4,5,6,7-tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
HN A
bé
O B
MS (m/z):
39 cl (m/z)
475 (M+1)
(3R,5S5)-1-(4,5,6,7-Tetrahydro-2H- &
indazol-5-y1)-3-(3,5,4'-trichloro-biphenyl-
4-ylmethyl)-pyrrolidin-2-one




(4,5, 6, 7-tetrahydro-2H i ndazol -5-yl)- pyrrolidin-2-one
HN~% 0 CI N HOOB, OH C ~ 1 \ CH3 42 0 1~ CH3 Ms
W@ 2002124254 3R, 5 S) - 3- (3, 5-Di chl oro-4'-i sopr opoxXRET/BSW0T066069
500 (M+2) biphenyl-4-ylnmethyl)-1-(4,5,6,7 CH 3
tetrahydro-2Hindazol -5 -yl)-pyrrolidin-2 one WO
2007/ 124254 PCT/ US2007/ 066069 -113 Synthetic Physi cal
Exanpl e Structure and Chem cal nane Reagent data HN O
a N~N1\VCd HO OHI Bi1143 Ms (mz): (3R5 95)-3
-(3,.5-Di chl oro-bi phenyl -4- 442 (Mt2) ylnethyl)-
1-(4,5,6, 7-tetrahydro-2H i ndazol -5 -yl )Syp;hleﬁ@l i i *hgsical
el o CStrugiand hersioalngmpin B QH 44 v NB (M z)
(3R, 5 S)-3 - [2,6-Dichloro-4-(6-fl uaro- "**}%"*12161 V-2

pyri di nt 3- yiN benz%l] 144567 F
t et rahydr o- p d 25 ryl)-pyrrolildin-2 one HN O Ci
/I F

40 MS (m/z):
(3R,58)-3-(3,5-Dichloro-4'- 510 (M+2)

trifluoromethyl-biphenyl-4-ylmethyl)-1-
(4,5,6,7-tetrahydro-2H-indazol-5-yl)-

ata

yrrohdm 2-one

Cj‘\‘\’( HO~ ;-CH

a1 MS (m/z):
(3R,55)-3-[3,5-Dichloro-4'-(morpholine- 555 (M+2)
07N
4-carbonyl)-biphenyl-4-ylmethyl]-1- @
(4,5,6,7-tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
HN
) \05 cl
Omgs
HO._.OH
C j:\Ha B
" O CH, © MS (m/z):
(3R,55)-3-(3,5-Dichloro-4'-isopropoxy- 500 (M+2)

. Y
biphenyl-4-ylmethyl)-1-(4,5,6,7- CH
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-

onc




Cl HO B, OH MB (i z):
(3R, 59) -

45 461
3-[2,6-Di chloro-4-(2-fl uoro-

w@ordea2s4-yl ) - benzyl ]-1-(4,5,6,7

t et rahydr o- 2H i ndazol
C O NHBM (m z):
(3R, 55)-3-[2,6-D chl oro-4-(1H pyrazol

-5 -yl)-pyrroli
46 432

N F (M2)
PCT/US2007/066069

din-2- one H\W O

-4- o==~N-N (M+2)

yl)-benzY1l]-1 (4,5 6 7-tetrahydro-2H O i ndazol -
-yl)-pyrrolidin-2 -one WO 20Q3/ 124254

PCT/ US2007/ 066069 -114 Synthetic thsi cal Exanple
Structufe and Chem cal nane Reagent |datSyntheld Z\ | o PRyg¢al
NExemPlg0| BOH Stuctyre grs! Chyraigal namg ™ - Reasent "
(3R, 59)}3- (3,5- Di chl or o- 4" - nor phol i - 4- B5"5 26 | ()
yl - bi phenyl -4+ Irrethc%/l)- (4,5,6,7- O
tetrahydr o- 2My K [)-pyrrolijdin-2 one HN O C
N~ N FC N 8 (mz): (B3R5 95)-B -
[2,6-Di¢chloro-4-(2, 6-dj -N 579 (#@-1)oH
pyrjdi ny 3-yl)-benzyl ]-1- (4, 7- F MS (m/z):
442 (M+2
(3R,55)-3-(3,5-Dichloro-biphenyl-4- ( )
ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
N HO.;.OH
=
4 N MS (m/z):
(3R,5S)-3-[2,6-Dichloro-4-(6-fluoro- | ZN 461 (M+2)
pyridin-3-yl)-benzyl]-1-(4,5,6,7- F
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
| :N HO-OH | MS (m/z):
45 N 461
(3R,5S)-3-[2,6-Dichloro-4-(2-fluoro- L.

N™ F (M+2)
pyridin-4-yl)-benzyl]-1-(4,5,6,7-
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-

é j@\fw O | MS (2
46 %} 432
(3R,5S)-3-[2,6-Dichloro-4-(1H-pyrazol-4- o=<N_N (M+2)
yl)-benzyl]-1-(4,5,6,7-tetrahydro-2H- 7(0
indazol-5-yl)-pyrrolidin-2-one




tetrahydro-2Hindazol -5 -yl)-pyrrolidin-2 one HN ,
b~, NZ OC N C |I \ HOB OH 49 OH M5 (nf z):
W@ 3R7A8Rs8- (3, 5- Di chl oro-4' - hydroxy- 0 456 ( MHIQT/US2007/066069

bi phenyl -4-yl nethyl)- 1 -(4,5,6,7- OH
tetrahydro-2Hindazol -5 -yl)-pyrrolidin-2 one WO

2007/ 124254 PCT/ US2007/ 066069 -115 Synthetic Physi cal
Exanpl e Structure and Chem cal nane Reagent data HN O
a ~HO ,OH C 16~1 ~0 Biiill) S o 50 M5 (m2z):
(3R 5S)-3-13,5-Di chI or 0-4' - (nmor phol i ne- O=Szzo 590
(M+1) 4:sul faonyl)- henyl - 4-yl met hyl ] -Syathetd) 0 Physical
(e8Pl 7- t et |SHH%}%FPGH Hosiga 2ame 5-y1 )| p rrQlidin-2-on
"NN\b O N"" | 1\ ONHO, OH B KileBng (i 258

b C:‘\‘\ HO. - OH
N

47 © MS (m/z):

(3R,5S)-3-(3,5-Dichloro-4'-morpholin-4- N 526 (M+1)

yl-biphenyl-4-ylmethyl)-1-(4,5,6,7- [oj

tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-

bb F

SN HO._.OH
| B
48 ~-F MS (m/z):
(3R,55)-3-[2,6-Dichloro-4-(2,6-difluoro- | =N 579 (M-1)
pyridin-3-yl)-benzyl]-1-(4,5,6,7- F

tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-

HN
,\'l\\ 0 cl
O
cl O HO.;.OH
OH MS (m/z):

49
(3R,55)-3-(3,5-Dichloro-4'-hydroxy- © 456 (M+1)
biphenyl-4-ylmethyl)-1-(4,5,6,7- OH

tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-

onc




(3R 55)-3-(3,5-Dichloro-4"-fluoro-3"- CN 484 (M 1)
cyano bi phenyl -4-ylnethyl)- 1 -(4,5,6,7- F
wWa edoratess o- 2H- i ndazol -5 -yl )-pyrrolidi n-2 onePCHNSI001I66069
NN5, CI F NDO B. 520 Ms (m2z):
(3R 55)-3-[3,5-Dichloro-4"-(4,4-difluoro- Na Mtl)

pi peri di ne-1-carbonyl)-bi phenyl-4- 0 \/~ F F
ylmethyl] - 1-(4,5,6,7-tetrahydro-2H i ndazol -
-yl)-pyrrolidin-2 -one WO 20Q%/ 124254

PCT/ US2007/ 066069 -116 Synthetic Physical Exanple
Structufe and Chem cal nane Reagent |datSynthelid O Cl Phgsiddl
dixepple £ HO, Birestens andhaved] ppgs - Reasent data
(3R, 59){ 3 (3 5-Di chl oro-3' - fluoro-4'|- F &Y M1)
hydr oxyt b nyl -4-yl thyI) 1-(4,5,6,7- OH
tetrahyalroN n I- -yl)-pyrrolijdin-2 one HN N\
o d HO. ,-OH
Cl o (o]
L
50 o MS (m/z):
(3R,5S)-3-[3,5-Dichloro-4'-(morpholine- O:E:O 590 (M+1)
4-sulfonyl)-biphenyl-4-ylmethyl]-1-
0
(4,5,6,7-tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
HN
M) 0 cl
O
cl O CN HO. ,.OH
. F MS (m/z):
(3R,5S)-3-(3,5-Dichloro-4'-fluoro-3’- on | 484 (M-1)
cyano biphenyl-4-ylmethyl)-1-(4,5,6,7- F
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
one
HN
N'.\\é 2 5
OO0 A A
al OLF \}/P
N O‘B'O
5 5 MS (m/z):
(3R,5S)-3-[3,5-Dichloro-4'-(4,4-difluoro- . 589 (M+1)
piperidine-1-carbonyl)-biphenyl-4- © O(F
F
ylmethyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one




W 2007124239

o d \ ) HO

~ | BOH ~~or'oM (mz): 54
(3RR5 5-3 - [3,5-Dichloro-3"-(norpholine- (tly N,,)

0 4-carbonyl) - bi phenyl

(4,5, 6, 7-tetrahydro-2H i ndazol -5-yl)- pyrrolidin-2-one
HNOC NC I \ FHO OHM (nmz): 55 ~~(3R5
S)-3-(3,5-Dichloro-3"- 525 (M+1l) OCF3
trifluoromethoxy-bi phenyl -4-yl nethyl)-1-

(4,5, 6, 7-tetrahydro-2H i ndaziab- 5-yl ) pyrrolidin-2-one
WD 2007/ 124254 PCT/ US2007/ 066069 -117 Synthetic

N- -
[

- 4-yl met hy| PE€TUS2007/066069

Physi ca Exanpl e Structure and Chemi caﬂynﬂlatice R(nag)émical
dateaPleHN N-\ S@l@ﬂeéﬂwe@sﬁ RO B M ( Z)on 5 taia
S)-3-[ 3] 5- Di chl oro-4-pyri dyl -4- N 441( M y|m=thyﬁla]
- 1-(4,b,6, ¥ tradero 2H indazol - -yI) pyrrolidin-2
-one HN N \N \56 "1
56
cl O F HO.5-OH
5 OH MS (m/z):
(3R,5S)-3-(3,5-Dichloro-3'-fluoro-4'- F 475 (M+1)
hydroxy-biphenyl-4-ylmethyl)-1-(4,5,6,7- OH
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
C;‘\‘)\ HO. -OH
O | MS (m/z):
54 ' @ (m/z)
(3R,5S5)-3-[3,5-Dichloro-3'-(morpholine- 554 (M+1)
o}
4-carbonyl)-biphenyl-4-ylmethyl]-1-
(4,5,6,7-tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
HN i\
bé F
o
\iF HO. ,.OH
s MS (m/z):
(3R,55)-3-(3,5-Dichloro-3'- @OCF 525 (M+1)
trifluoromethoxy-biphenyl-4-ylmethyl)-1- :
(4,5,6,7-tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one




I M5 (mz): C 11~10_ OHB ~N 57 HO/ (3R5
S)-3-[3,5-D chl oro- 3- pyr|dyl 4- 441 (M)  ylnmethyl] -
wWQaA2q04/154264 7- t et r ahydr o- 2H i ndazol -5 -yl ) - pyrr oPCTUS2087/066069
-one HN~\~ NOC [/1~-Nb", I - _F C F NOrr
OB-O0 Ms (mMz): *58 (3R 5S5)-3-[3,5-Dichloro-4'-(4
619(M+) trifluoronethyl-piperidine-I-carbonyl)- O

bi phenyl - 4-yl met hyl ] - -(4,5,6,7- F F

t et rahydr o- 2H i ndazol
2007/ 124254 PCT/ US2007/ 066069

-5 -yl )Hpyrrolidin-2 one WD
-118 Synthetic Physi cal

Exanpl el Structure and Chem cal nane |Rediysfittidat @ PHydcal
dremple Ho, /, &ucter srbghamiesIvameny 2) ;| Chig, 518( M)
gagen data
z):
56 2N Ho~® | X
_N | 441(M+).
(3R,5S)-3-[3,5-Dichloro-4-pyridyl-4-
ylmethyl]-1-(4,5,6,7-tetrahydro-2H-
indazol—S—yl)—pyrrolidin—2—0ne
\b j@\g\j OH MS (m/2)
z):
37 Z Ho™® | SN
— 441(M+)
(3R,5S)-3-[3,5-Dichloro-3-pyridyl-4-
ylmethyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
HN
N%W o cl
50 ;
cl F
sUSLE S
vsg _ © MS (m/z):
(3R,5S5)-3-[3,5-Dichloro-4'-(4- 619(M+)
trifluoromethyl-piperidine- 1-carbonyl)- 0 h@(

F
biphenyl-4-ylmethyl]-1-(4,5,6,7- Fl
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
one




SAO (3R

55)-3-[3,5-Di chloro-4'-

H3C~ \\ O

nmet hanesul f onyl - bi phenyl -4-yl nmet hyl ]-1

W@ 2003/154234 t et r ahydr o- 2H i ndazol - 5-yl) -
H N Od VI

HO.BOH C Ms (mz):

pyrr ol i BCTUS200Te56069

*60 CH 3 454( M)

(3R 5 S5)-3-[3,5-Dichloro-4"-nmethyl- CH3
bi phenyl -4-yl nethyl]-1-(4,5,6, 7-
t et rahydro- 2H i ndazol -5 -yl)-pyrrolidin-2- one HN N O
Cl 11~N Cd *61 HM (m z)118-479(M+) (3R 5
S)-3-[2,6-Dichloro-4-(1Hindol -5 BS y1)-benzY1]-1 (4.5
6 7-tetfahydro-2H HOB OH indazol -5 -\Syptheye r ol i dihgpsial
-ori@plag| 2007 P 1pARSAnPEIUSH M 066069 119 Synthet j ¢
Physi ca Exanpl e Structure and Chem ca1R iraire Reagenat
data HN N-HCI C OL HO, OH CH 3 B
N )
7 Cl
O HO. _,OH
B
ot
+50 ?”zo © MS (m/z):
CH, Lo 518(M+)
(3R,5S)-3-[3,5-Dichloro-4'- H,C \})
methanesulfonyl-biphenyl-4-ylmethyl]-1-
(4,5,6,7-tetrahydro-2H-indazol-5-yl)-
pyrrolidin-2-one
N
N )
? cl
Né .....
HO. __OH
Be :
O MS (m/z):
*60 CH,
454(M+)
(3R,55)-3-[3,5-Dichloro-4'-methyl- CH
3
biphenyl-4-ylmethyl]-1-(4,5,6,7-
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
one
HN
N%\N O Cl
o H
® N\
cl
MS (m/z):
%61 N
479(M+)
(3R,55)-3-[2,6-Dichloro-4-(1H-indol-5- ,B.
HO® OH
yl)-benzyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
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15

62 F M5 (mz): (3R 5S)-3-(3,5-Dichloro-4"-fluoro-3'-
O 488( Mt) net hoxy- bi phenyl -4-ylnmethyl)- 1 -(4,5,6, 7-

WO-200H32426€t r ahydr o- 2H i ndazol -5 -yl ) - pyrrol i di PERUSNE7/066069

* | ndi cates substitution of tetrahydrofuran as sol vent
over di methyl glycol. Exanple 63

(R -3-(6-Chloro-2, 3-difluoro-4-trifluoronethyl-benzyl)
-1-(4,5, 6, 7-tetrahydro-2Hi ndazol - 5
5-yl)-pyrrolidin-2-one HNNI@F F C CF3 Conbine a
sol ution of

(R -4-((R)-4-Benzyl - 2- oxo- oxazol i di n- 3-SyindheBe ( 61 chgsicnl

_Example Structure and Chemical name

2,3-di fluoro-4-trifl uoronethyl -benzyl )-%9%%%13- but yr aﬁlaéae

40) (88 in CH2A 2 |(15 nL) and|MeCH
(1 m) and treat CWIth HOAGo( Qo3 ., 0.6
mol ). Btir the reac%lonf 30°Hi n |at rdom
tenperature, treat the reacfion with s m MS (m/z):
t ridcet pxysbarohydr i 1.8 rmmol) St hggM+
over ni gw@ég)%%%l?gﬁlﬁg %9%3 Quench the rleacti on( )
w th wa mnethaxudbieketnwhéwlmwth)ﬂ) Et(m67 \\sh t he of ganic
with br (@)Y filter,| and renove|the
sol vent %Eal}ydf é(lflﬁ%cgczzorll'%y {/rr ?ecl n exchange| 15

hyde ( Py tion 46) (0.30 g, 0.6 |mmol) and
4,5,6, 7t Teﬂ%%:l’;\%{l—l-l dazol -5-yl ami ne (Preparation

col um psieng 2M amonia in MOH to elute the pul

nroaduct Rormmvupn tha el voant + ~ AffArAd N 19 ~ (
-9 L@ |\ N S NCITUVCO TGO OUTl V.CTITU e AT 1 T A\ . o \
{ HBTIEFi6) SWORIGHHOB O by IVr TR 3 SolveAt Qi Jinetiigpeiyeol
2007/ 124254 PCT/ US2007/ 066069 -120 Exanpl e 64
(3R 5R) - 3- (4-Benzyl oxy- 2, 6-di chl oro-benzyl)-1-(4,5,6,7
-tetrahydro- 2H i ndazol - 5- JXAMWIGEE 1 o1 j di n-2-one  HN N-\

6-Whfeko-O3 iRt Rend R @RarAtte @13 (4,5,6,7-tetrah dro 2H-indazol-
@%(6 7- Tet r ahydr o- 2H i ndal z}gl %y)lélagn ne) (0.4 y 7 0,
3_ 4 5-yD)-pyrrolidin-2-one

Combine a solution of (R)-4-((R)-4-Benzyl-2-ox0-oxazolidin-3-yl)-3-(6-chloro-
2,3-difluoro-4-trifluoromethyl-benzyl)-4-oxo-butyraldehyde (Preparation 46) (0.30 g, 0.6
mmol) and 4,5,6,7-Tetrahydro-2H-indazol-5-ylamine (Preparation 40) (88 mg, 0.64
mmol) in CH,Cl, (15 mL) and MeOH (1 mL) and treat the solution with HOAc (0.03 mL,
0.6 mmol). Stir the reaction for 30 min at room temperature, treat the reaction with
sodium triacetoxyborohydride (0.39 g, 1.8 mmol), and stir overnight at room temperature.
Quench the reaction with water and extract with EtOAc. Wash the organic with brine,

dry over MgSQOy, filter, and remove the solvent. Purify the crude by SCX resin exchange

column using 2M ammonia in MeOH to elute the pure product. Remove the solvent to

afford 0.12 g (46%) of the title compound. MS (m/e): 434 (M+1).
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15

20

25

mmol in THE (35 nL). Add HOAc (0.38 nL, 6.8 nmol) and
(R -4-((R) -4-Benzyl -

wWo@x@7oxazpl i di n-3-yl)-3-(4-benzyl oxy- 2, 6-di chl BPCDURBNZH66069

| )-4-oxo-butyral dehyde (Preparation 38) (1.38 g, 2.4
nmol ) at room tenperature under nitrogen atnosphere
and stir for 17 h. Add Na(QAc)3BH (2.076 g, 9.8 mmol)
and stir at roomtenperature for 4 h. 10 Quench with
water, dilute with ethyl aceapate, separate, the

organi cs washed with several portions of NaHCO3
(sat), brine, dried over Ewdinlm®sul fate and evaporated

L &31% 5&8 g—r@—BéEa&% / g_ﬁl[%ro(§%)a<¥lg? 92? 5 %ﬁrolt%tr%lgglitoéjﬁ—{n%gzold—yl)—

conmponents of the react |pnyrrohdm42ume fol |l owed by product
using 95:5 CH2C12/ (.0 M NH3/MeOH), provides 0.977 g
(6199 as an anor phous_sol pd. My, (nfz): 472 (M2). 15
Exanpl e 65 (3

R, 5R) - (+)-3- (3, 5- Di ¢hvOi- - r o- bi phenyl - 4- yl met hy
[)-1-(4,5,6,7-tetrahydro- o
i ndazol -5-yl)-pyrrolidin-2-one HN/N\@I a s’/ v /I F

Di ssol ve (3R, 5R)-Tri fl uoro-net hanesul fonic acid
3, 5- dbadpk@t Pregardtidn OX @4,3,6(72FetidBy dro-2H-indalzol-5- ylamlne) (0.467 g,3.4

gy THETELRER RO Ay e sy QUL Gt Beagel
(o%@fa%ﬁ&lhgrylﬂﬁ)m b&hzBrdxy-0,62B0h1 OBk zyl) 4 -EAFbUtyraldehiid}

and de-g a stream of nitrogen for 5.0 mnutes.
A%r&p%atfqnééb Gpﬁeﬁﬁi“ %Plé) A remaéqr%pemurz andgr nifrogen Fppgiphere and
fsad foPYEE RYd ﬁa@»bé)gm{i(ztm Gay. @Q{Hﬁ’&far{d]stlgat%m %ng)emmé Yor 4 h.
and continue de-gas. Add Pd(PPh3)4 (0.061 .

iRrsngh ‘ﬁlﬁﬁwﬁéraﬂﬂ‘t%wgb chybacetrt, yepefpts, thgmgamés wsihpd withygveral
%ﬁgfog{'@fgf@ﬁ% 3d(S'cW5iBﬁﬁe dﬁ&p@\ref‘g o gllﬁ%va%d Q%‘am‘t&%@ b $oam.

> pH e aqueous | ayer adj usted
?@OW@QHW PEEA-DSRDOY D666 95 -51@12%/ MhONaH@@@ therh-basic

E n‘?ﬁgs Rk riclidh hiL&E o‘i’l%gdi B’??ro&‘ict ﬁ&h‘%bs el e 10 e

nic layers are co um'sdl'fate
M/Me@ﬁb lpatvaies ParT gi@éb)iagnn w@phﬁﬁxdédrmmﬂh al72 éMdrtZ)
95:5 CH2C12/ Met hanol t heng 95 SHIN Elg;t—QClZ/ Met hanol / NH3)
yi el ds basi c conponents. ography (silica 95:5
CHZICE R - &btm(arﬁebicm%d\mrﬁ)uow eiblksiyD4-2 I BB -(405,6,7 hetrdhy drb € H-

5 conmpound as an anor roys fo (mz): 460
(M2). Chiral HPLC 4K gﬁ? i pyca%ﬁ% AD-H, 0.46X15
cm 60:40:0.2 3A et no/heptane/Dl\/EA flow = 0.6
m/mn, UV. 250 n &5 (97.3 %ee). [a] 23D
20 (¢ 1, DVMsO). Sche 1) NHRR, NWP HN 2

Dissolve (3R,5R)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-oxo0-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-3-ylmethyl]-
phenyl ester (Preparation 48) (0.34, 0.527 mmol) in DME (5.0 mL) and de-gas with a
stream of nitrogen for 5.0 minutes. Add 4-fluorophenyl boronic acid (0.22 g, 1.58 mmol),
followed by 2.0 M sodium carbonate (1.8 mL, 3.7 mmol) and continue de-gas. Add
Pd(PPh3), (0.061 g, 0.052 mmol) and heat to 80°C for 17 hours. Dilute with ethyl acetate
and water, separate and save both layers. The pH of the aqueous layer adjusted to ph 9
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O RZ 201C, mcrowave NOR 2) 2MUGH 3 | ~ ~ R3 1 /
NR ROSOQZ CF3 10 24 Ig In Schenme U, conpound Ig is

wo eoonaehi2by treating conpound 24 with various BOT/OER07/066069

(NHRR) under mcrowave at 201C foll owed by renoval of
triflate group from pyrazole nitrogen using 2M Li OH
Exanple 66 15 (3 R 5

S)-3-[2,6-Di chl oro-4-(4-phenyl - pi peridin-1-yl)-benzyl]
-1-(4,5, 6, 7-tetrahydro-2H _-121-

i ndazol -5-yl)-pyrrolidin-2-one HN, NO CI N5 C 6N
HéﬁntNaé{@Qxl atd topk oftraCRIb8)ee Poitiohuiathyladcteds eBhel o gmicdayers

dj.chl o
Sl A PAn s B sonprae gPuifogion. oSG speysbond
Cd:hJZ OI5: 5Ol Mygthaal] ithetin 195 3-CI‘Bz@lenthtﬂW/N}I-spheldglbas&siomponents.

xphﬁ o '@Z?f#%?éﬁo CBtgRet 1o '1)\1i§}5‘gd9121 (88%) of the title

bompédmyllas 2n pysHRdroh fogm.( RISSni) 46@(MODHC dharal HPISC hoalifss

(Epifenk o £ 1SR A2 Bl Rngs e gL mmin,

flov. 2$§nﬂl‘?lllﬁ§nﬁﬁutésq917n3t’/§5@e[& m(ﬁchDMgoa the reaction
with ethyl acetate and water. Dry the

organi c | ayer (Na2S04) and rermve t he solvent in vacuo
to WD 2007/ 124254 PCT/ US2QQ¢{ Q66069 -122 afford crude
product. Purify with a 0 to 5% net hanol in CH2C 2
gradl%on‘iF to afford 0.039 g (48% of the title

con‘p I\/§ (MQ 523 (1W)Rngwave & Yrepare the
Exampi T\ ¢ 8 essenk as dest ?\ﬁl

Exanpl su | tuting for 4 phenyl pipe Q/\@itp
t he reagent | Rdicatedoion, t he col urm | abel ed g8ynthel’i c

Reagent. Bynthetic Physical Exanple Chenigal Nane §

Reagent Data HN N~\ 0 Cl
In Scheme U, compound Ig is formed by treating compound 24 with various

amines (NHRR) under microwave at 201°C followed by removal of triflate group from
pyrazole nitrogen using 2M LiOH.
Example 66
(3R,5S)-3-[2,6-Dichloro-4-(4-phenyl-piperidin-1-yl)-benzyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one

HN
N% Q cl
O
al

Heat a solution of (3R,5S)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-oxo-
1-(2-trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-3-
ylmethyl]-phenyl ester (Preparation 43) (0.10 g, 0.155 mmol) and 4-phenylpiperidine
(0.063 g, 0.39 mmol) in 1-methyl-2-pyrrolidine (2.5 mL) to 201°C for 1.5 hours in a
microwave reactor. Cool the reaction to room temperature and treat with 2M LiOH (1
mL) and stir for 16 hours at room temperature. Dilute the reaction with ethyl acetate and

wash with water. Dry the organic layer (Na,SO,4) and remove the solvent in vacuo to



C N~2z) 67 ~"0OHN\_/ OM 449 (m (M)
(3R, 55)-3-[ (2, 6-dichloro-4-norpholin-4
wQ keobaemzyd ) - 1- (4, 5, 6, 7-t et rahydr o- 2H
i ndazol -5-yl)-pyrrolidin-2-one HN N O Cl
N68 HN. ) Ms (mz) ~/ 447 (Mt) (3 R5
S)-3-(2, 6-di chl oro-4-piperidin-1-yl
benzyl)-1-(4,5, 6, 7-tetrahydro- 2H i ndazol -
5-yl)-pyrrolidin-2-one HN Qi&b-11::L"OyCH3 69 CI C ON
CH3 NMs (mz) 3 0NA490 (M) H (3 R5
SffoRLdrulle(pdodacte tPulifypivitler Az 3o cgtlapel in CH,Cl, gradient to afford 0.039

éé%&%h«%}%ﬁﬁ@é%ﬂ f%% (45583 (VP 2007/ 124254

tetrahydro-2Hi ndazol -5-yl)-pyrrolidin-2- one HN O C
N// d ONO , CH3 O=%6CH3 o SIL ON

Table 8: Prepare the Examples in Table 8 essentially as described in Example 66

PCT/US2007/066069
L mll n ) CI

substituting for 4-phenylpiperidine with the reagent indicated in the column labeled

Synthetic Reagent.
Synthetic Physical
Example Chemical Name
Reagent Data
HN
l\i% o Cl
O
cl NK/
o / N\
67 W o | MS (m2)
. . et 449 (M+)
(3R,58)-3-[ (2,6-dichloro-4-morpholin-4-
yl-benzyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
HN
I\Il% O Cl
O
cl r\O
68 HN ) MS (m/z)
447 (M+)
(3R,5S5)-3-(2,6-dichloro-4-piperidin-1-yl-
benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-
5-yD)-pyrrolidin-2-one
HN
l\i% O Cl
ﬁtﬁ) O o
Cl N N
69 K/)\I\H/CH3 E j MS (m/z)
o N 490 (M+)
H
(3R,55)-3-[4-(4-acetyl-piperazin-1-yl)-
2,6-dichloro-benzyl]-1-(4,5,6,7-




70 M5 (mMz) 526 (Mt) (3 R 5 S)-3-[2,6-dichloro-4-(4-
CN net hanesul f onyl - pi perazi n-1-yl)-benzyl]-
wWa2q04/154264 7- t et r ahydr o- 2H i ndazol - 5-yl ) -

pyrrolidin-2-one HN N O C

PCT/US2007/066069
71 N6 "Cl Na OH OH M5

(mMz) (3R 5S)-3-[2,6-dichloro-4-(4-hydroxy- H 463
(M+) piperidin-1-yl)-benzyl]-1-(4,5,6,7
t et rahydr o- 2H i ndazol -5-yl ) -pyrrolidin-2- one Exanple
72 (3 R5 -123-
S)-3-[2,6-Dichloro-4-(4-fl uoro-phenoxy)-benzyl]-1-(4,5
, 6, 7-t ef reathlydire2BHkrdandazpl)-pySelydin-2- 5 pyrrol i di h- 2- one
HN~- ONC F C O\ Treat a m xture of
(3R, 59) 81“‘[ 3- (2, 6-di chl or o- 4- hydr oxy- benzyl ) - 2} oxo-
py’i’i’Ol i—¢H ||
l-yl]-4]5, @ -tet bahydr@ i ndazol e- 2-carboxylic|acid
tert-bufyl r
(3R 5S){5-[3 o 4- hydr oxy- benzyl ) - 2t oxo- pyr
rolidin; I-yI] 4560- mdro V\D2006124254
PCT/ US2007/ 066069 - 124 in %élHl car@gg aci d
tert-butyl ester (Preparation/s%) (C 238 N O. A8 (m/z)
mrol® , 4- fl uorophenyl boroni 2 acid gz g?(?(MJr)
mmol ), E mml) and |4 Iecu
si eves %ﬁ#%&r%&%@f%w mL) wi tth copgpe 1)
acet at e | (RthARBuldonyD ppSrazimymoyl)-banadl]-st(i r for 16 hours at
room t epper at ur e, ynder .. R e the solvent |n vacuo
5 to af 1@?%3@%@5;{3%) 'tmdﬁ?‘ngDdﬁ)rl fy on silicalusing a
0 to 100%eedilyl-2asetate in hexanes |gradient tp afford
0.123 g|(43% of the N-Boc'd product (Rf = 0.2p, 2/1
et hyl acetHa /hexanes) Di ssolve in nethanol (8 nL),
treat wit 1 , and stir overnight at
roomtelrperat he reaction with ethyl
acet ate|and vvash
OH
MS (m/z
2 (m/z)
(3R,5S)-3-[2,6-dichloro-4-(4-hydroxy- N 463 (M+)
piperidin-1-yl)-benzyl]-1-(4,5,6,7-
tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-
one

(3R,55)-3-[2,6-Dichloro-4-(4-fluoro-phenoxy)-benzyl]-1-(4,5,6,7-tetrahydro-2H-indazol-

Example 72

5-yl)-

pyrrolidin-2-one

HN
N %\ 0 al
OO
cl o

Treat a mixture of (3R,5S5)-5-[3-(2,6-dichloro-4-hydroxy-benzyl)-2-o0xo-

pyrrolidin-1-yl]-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester and

(3R,58)-5-[3-(2,6-dichloro-4-hydroxy-benzyl)-2-oxo-pyrrolidin-1-yl]-4,5,6,7-tetrahydro-




10

15

20

25

water. Dry the organic |ayer (Na2SO4) and renove the
sol vent in vacuo to afford crude 10 product that is

wo ewrysead | i zed from nmet hanol / hexanes to af f orBCOUSB4A7/056069

(149% of the title conmpound. M5 (mz): 474 (M).
Scheme V SOCF 3 HN 1 2 1) NHRR CO, toluene N
Pd(dppfI C12.CH2C12 N\ Od NOd 2) 2M UGH 3LN R
N6\ d NR C / OSQRCF3 O1h 25 In Schene V,
conpound I h is forned by tregasing compound 25 with
various 15 am nes (NHRR) under carbon nonoxi de and
Raledppfl e@b2x¥loldcdvettbity] esenmRreparasion 5] 01238 ¢, 0.¢fSoumol), 4-

gu8§‘pﬁéﬁry%o%mc L& FPRRL, 53 A AMEENGD 10 XG0P Lol b 3R S
nfid?oBlabiictes (200-mg)(imOHpGlp (3 me) #ith aspdpondl) hedaa@yA9D-210.44,

%ﬁlﬁ%; %Std%%i{ %rr])fg El%ﬁsz g roymﬁﬁn %ure)ylﬁegg%l égmlovqe tﬂé s?o]v%rr}te in vacuo
&8éﬂf(g§3§rﬁiﬂé pifolduia [hgc} piﬁtf? ai_il §1$1l_:k«i s 200 @AY ethyl acetate in hexanes
ST OREEh Baar O AP S Bod rogst Ry 825 ke MHdaz o

-aBetith hex)és). ODiseh e ﬁﬂétﬁﬁﬁbﬂm Injl-), Bae@ith 2@8 LavH (1 mL) and stir
(Preparatlon 43) fo 312 0.48 mmpl ), in 4

AVEBIEht & feqny mPEigiuie rilute the ssaetion YHn ﬁhn‘l&ﬁfa?tp ﬁ’éd whw@
1va24. DEPIh) oAAflc [lé!yeﬂ-(N‘aFS@& gﬁcpll@%@yé ﬂBE‘ @&%‘t Dﬂ)acz?o'ato afford crude

ferrocene] dichl oropal [ adi u 02 g, 024 mol L
RFsugtthat lafﬁ%réirtalheedpfgqm gath hmnmﬁfmﬁz@& g (14%) of the title

P&{é&ﬁamgl(Q@@O@Q(M+}25 nmonoxi de pressure at 80C for 3

shows consunption of starting material. Cool
to arrbl ent tenperature andcheee Bt hyl acetate (50 m)
andowat er (10 nl). Extract the aqu \QUS phase with

et acetate (50 n Pd(d’gggﬁ%faeéeorg%m\ pha§es Wit h
0. g Maqueous ¢ 2) 2M LioH N R
|

N * — N—R
Cl
Cl 0-SO,CF, 0

Ih
25

In Scheme V, compound Th is formed by treating compound 25 with various
amines (NHRR) under carbon monoxide and Pd(dppf)Cl, followed by removal of triflate
group from pyrazole nitrogen using 2M LiOH.

Example 73
(3R,5S)-3-[2,6-Dichloro-4-(morpholine-4-carbonyl)-benzyl]-1-(4,5,6,7-tetrahydro-2 H-
indazol-5-yl)-pyrrolidin-2-one

HN
N: 7 (\o
N
cl
ol

Dissolve (3R,5S)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-oxo-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-3-ylmethyl]-
phenyl ester (Preparation 43) (0.312 g, 0.48 mmol), in 4 ml of Argon- sparged toluene.
Treat with morpholine (0.17g, 1.94 mmol) and [1,1’-bis(diphenylphosphino)-
ferrocene]dichloropalladium(II) (0.02 g, 0.024 mmol) and stir under 45 psi carbon
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HC1(2 x 10 m), saturated sodi um bi carbonate sol ution
(10 M) and brine (10 mM). 5 Conbine the organic

w@b@gas2s4dry over nagnesi um sul fate and concenPCHUS2007/066069

under reduced pressure. Dissolve the crude product in

5 m of dinmethoxyethane and treat with 2 M aqueous
['ithium hydroxide solution (1 m). Stir for 2 hrs at

anbi ent tenperature. Dilute wth ethyl acetate (50

m) and water (10 m) and exipsact the aqueous phase

with ethyl acetate (50 ml). Wash the organi c phases
widnhxidapiessufcl 80AQ) foah dir. lECMS shdvds awhjumpGonbf segtidPmefegal.
(é’oglatrdl :ﬂfat%glﬁe aﬁjlré/ an Vi§d et?loldace!tg‘[]e?% &Btéﬁd wat% %10 ml)., Extract the
concen rediced press b
(aqmdous:phas Oitlh etﬁymtﬁt/e (ZMnNHSVash tHVE)Qd)llC}pheﬂed slltﬂ OZlS?M agueous

Fordz kIR Brwh i §aiurd hitebbbd sopRTRU P S e Rty

doadimelthe (blgmq/ﬂ)}]aséls dpﬂr 05er6na?gnesllﬁn sulfate and concentrate under reduced

égsgjlarlg {gquhfze;;tlké pr@ltﬁt gas‘?orlneér d’lmet g)!yre]th?aneoar%l treat‘!l\\lmt 2O M

@&L%Ogﬁ)it‘mﬁﬁﬂ ﬁﬂdﬁ@(ﬁ@:‘sﬁﬁtﬁhﬁ(ﬂe@l}' S@NfoE2 BKiablambient temperature. Dilute
-dl cnl or o- 4-

pyithrathyd pcsts @4 ﬁémdfwiﬂd%mﬁ agd gxtiagt the RIHGPH-PRRES Wi il

-a8etitb JS0RMI." Mlabicing D%'abﬁk ?ﬁis@é’ With wﬁ{éﬁ(mlml?&{dedrme (10 ml). Combine

(Preparation 43) 0. 48 nmol)

s grnagoiegss ddry QV‘Héﬁ@um sg]@atq-argl&tonqqnfrﬁe under reduced pressure.

Zt'h?drhdte%f&fh?@fl&y b5 eer, g 18 Nk RROH) (1R 0. 90 glas 430am MS

6insA):di 7B llriy)- phos phi no) - f er r ocene] di chl or opal | adi un( 1 1)
(0.02 g, 0.024 mmol ) and lamne (0.21 m, 1.48
mol ). Stir under 48 psi Ekdi Y noxi de pressure at
8085503 (2 4-Dichlonert(Btrifuorofmethy Goipersiiar Geabaiyhetchil]-1-(4,5,6,7-

i) Heat at BBE BT E A TR PR g o on

nonoxi de pressur e"NRCVS 25 shovvs consunpti on of
starting materi al "\¢oo| to arrb' ent tenperature and add
ethyl acetate (50 ). Extract the
aqueous phase with ethyl ). Wash the
organi ¢ phases with water (10 ml)gand brine (10 ml).
Conbi ne the or%anl c  phases, dry over sodiumsulfate

and cBiredt (3 D) Unidproreeiiiesh iopis esidBed-digh gwa}-iZeoxonle(2-
%ﬂ%‘?orﬁét%%ﬁﬁfohﬁ 455 gh. t&f-ahgdlr%tﬂ“ﬁ&é&%f 9@9835%%15 @?@ﬁlethyl

M aqueous I'i't’hi um hydroxi de WO
lptmyﬂ)sz@dwe%mgﬂ) 1306 gs@l‘l&mnmlo i B ol of arggpispargagirtoldene.

(5 i 30 GRLont EPRBLANHE R B! Wof AP EDE BO0 21 ©
pivédiphony lphosphing - feaoa@nallwhoE@ahddiumWa§h02 fé.024 mmol) and

triethylamine (0.21 ml, 1.48 mmol). Stir under 48 psi carbon monoxide pressure at 80°C

for 4 hr. Add 3 ml of argon-sparged dimethyl formamide and more triethylamine (0.25
ml, 1.76 mmol). Heat at 80°C for 5 hrs under 50 psi carbon monoxide pressure. LCMS
shows consumption of starting material. Cool to ambient temperature and add ethyl
acetate (50 ml) and water (10 ml). Extract the aqueous phase with ethyl acetate (50 ml).
Wash the organic phases with water (10 ml) and brine (10 ml). Combine the organic
phases, dry over sodium sulfate and concentrate under reduced pressure. Dissolve the

crude product in 5 ml of dimethoxyethane and treat with 2 M aqueous lithium hydroxide
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organi ¢ phases with water (10 ml) and brine (10 m).
Conbi ne the organi c phases, dry over sodium sulfate

wanpa7aonsent rat e under reduced pressure. Chr one€DYSBPTIY66069

(silica, 5 97:3 CH2A 2/ 2M NH3 in MeOH) yields 0.080 g
as a white solid Ms (mz): 543 (M+l). Exanmple 75 (3
R5 9S)-3 -[2,6-Dichloro-4-(4, 4-difluoropiperidine-

| - car bonyl)-benzyl]-1-(4,5,6, 7-

tetrahydro-2H i ndazol -5 -yl )i2pyrrolidin-2-one NOC N

I ~F C O 10 Dissolve

(s@lR;i@G)l -l $tirfor Dhmvet dnaned tdnfperitwe.alilde with ethyl acetate (50 ml)

AT BN RPRE A DR ahse i iLpsgares oty N ahe
-obgaytic)phmygs with mcien ¢ 18-myll) amt hride](10 phe @hlbeﬁtﬂ&'rorgamc phases, dry

B ontepar e gt rsridgal Py, ChipifrosRiohy (s
4)74 CHLO1L Y oM OPH pRMNTED ey HEL0.080 § as( DwRB sglid MAT/amed3) (M+1).
cat al yst:

[1, 1' - bi s(di phenyl phosphi %m%ﬁfocene] di chl or opal | adi
un(d3R)5s§J@ [02- mcm@roaeée; éﬂ-&ﬂﬁmbﬁ)er@diﬁe t-carBEY) kR (45,8 1-

, 1.48 nnDI) Stir under psi carbon nonoxi de
pressure at 806@?@?IBzﬁ?md%Bb5ﬂBﬂ€“€QPHQV?F (0.02 g,
0.024 mmol ) and triethylamne (0.25 m, 1.76
nol ). Heat at 8 4 tqrrs atcb0 psi carbon nonoxi de
pressure. LCVS sho nstrptd ok of ay'ti ng materi al .
Cool to anmbient te r aflur ﬁﬁiadd ethyl acetate (50

m) and water (10 m). Extra eyraguéous phase with
ethyl 20 acetate (50 rr1) V\ash theoorgani c phases with
wat er (10 m}%vsespd bri ne % ine the organjc
phas ePISS‘e}W Té%rp@nmgimnﬁ%ul nﬁﬁaldéo%@élﬂtni%‘{ -2

QOGS H RIS RSRA-4,5 @s&&hy&olzﬁem&{z@ﬂ Mygr@%ﬁasz tyléetﬂyl

of di net hoxyet hane ‘and treat with aqueous |'ithium
pembsitaéPspreangd) (030e) 0. 4§mm01}16r5 gl of ﬁhﬁoatspaaaﬂ ent

td?rﬂaﬁ};lﬂ)trﬁ'lﬁrﬁrde Dirfeyt \%tﬁ’\ﬂl b Qllﬂu%Hf)Yﬂerléﬁ@t}@l Qalf {0@2@ ) .48 ﬂgnol

wat er” (10 m) and extract the aqueous phase with 1
setelyst H, Q@l&(@ghqwk)hosmh@h) feﬁ@cw@mhiqtomﬂah@‘s(lm@ 2 %ﬁ@ﬁ

gm#Qol%r)d féﬁlymm&e O(% inrq )18 P@W'Sﬂ?\éﬁd@?m 1gﬁﬂ6rpmonoc)jude

ases ry over i um’'sul fat’e ‘and concentrate un
rpeaﬂwr@d 80r @ s uirhe. AdCmoonatadgt @dRye, 0924 imom)]) @8 nPre

Tt o 0 Ay 1o Ml S48 RE 0% oD b Roxiae

-piez%rfEXIEﬁ)MSeh(Y\ﬁs consumptlon of starting material. Cool to ambient temperature
BT A AR B e
tb¢tate (50 ml). Wash the organic phases with water (10 ml) and brine (10 ml) Combine
the organic phases, dry over sodium sulfate and concentrate under reduced pressure.
Dissolve the crude product in 5 ml of dimethoxyethane and treat with 2 M aqueous
lithium hydroxide solution (1 ml). Stir for 2 hrs at ambient temperature. Dilute with
ethyl acetate (50 ml) and water (10 ml) and extract the aqueous phase with ethyl acetate
(50 ml). Wash the organic phases with water (10 ml) and brine (10 ml). Combine the
organic phases, dry over sodium sulfate and concentrate under reduced pressure.
Chromatography (silica, 98:2 CH,Cl,/ 2M NH3 in MeOH) yields 0.028 g as a foam MS
(m/z): 511 (M+1).
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NOC CH3 NI ~CH3 C NH O 5 Dissolve
trifluoro-nethanesul fonic acid

wW@2®7d242M or 0- 4- [ 2- oxo- 1- ( 2- PCT/US2007/066069

trifluoromethanesul fonyl-4,5,6,7-tetrahydro-2H i ndazol
-5-yl)-pyrrolidin-3-ylnmethyl]- phenyl ester

(Preparation 33) (0.229 g, 0.35 mml), in 5 m of

Argon- sparged toluene. Treat with isopropyl am ne
(0.103g, 1.42 nmol) and [1, Ii29bi s(di phenyl phosphi no) -
ferrocene] di chl oropal I adiun(I1) (0.02 g, 0.024 mol)

and stir under 45 psi carBoempl@7Gronoxi de pressure at
898 151%5 ofol NI Gy %2 %h<9 4%%”75&4;{}8} %”21%’-fin %@%&s}lggﬁwﬁdin-y

tenper ure an

acet ate (50 m) and waylereﬂ]@]ﬂeaemta)mddzxtract t he
aqueous phase with ,\e hyl acetate (50 ml). Wash the
or gani ¢ phases vvltlﬁI Moaqueays Hgl(2 x 10 nl),
saturat ed sodi um bi C nat e~soluti g 10 M) and
brine (10 m). Conbine’the orc dses, dry over
magnesi um sul fate and concertr at’eyunder reduced 15
pressure. Dissolve the crude prodLSPct in5mM of

di met b%é‘l% H?ﬁgroarﬂg a{n.regﬁfo ge"aug %hl@ﬂ)‘—'&?— —oc‘xol—f.—?hi um

hydr oxi de sol ution or 24 hrs a
amﬂuoemeth@npéﬁoaxltfki% 7-t@iahydre-2- ltnﬂuazet hyD-raoeliding-ylBethyl]-

S
TR T s g D SOMERYS B .
Wir¢aln wwhhsepro(og.l(hrmhe) (Odﬁﬁlg,ﬂr42rmméll @nchﬂl)l b1s®bpi’lﬂ:nyilph¢splﬁno)
as e .

CRRBIT NS UG TB” B Pl b8 PG dsosigraion,
(n$dnbk1dapre%re5at ShiZo21 7 RIMINHAES kliowveGhduniptied oistddtitk/iBatgrial.
&rofioP R ey indgo e s S Snd e 10 g e he
BQudNus]pﬁ’ase Wil Hﬁﬁ)aéetawm Was@tHe%r@ﬁﬁQiﬁEseWmth 0.5 M aqueous

é142 xég ml) -saﬁurate 1um¥) caR) etg s% 1|1t1no?1 (10 m?)raggglyrllg(lgl pen
wdmllm& orgadidpiRs @, drytoRbladbyenan dittakd\hazohcehratt hndey Feifced
lidin-2-one is prepared by WO 2007/ 124254
prersurs 28yl ebogyde product in'5 ml of dimethoxyethane and treat with 2 M
aqueous lithium hydroxide solution (1.6 ml). Stir for 24 hrs at ambient temperature.
Dilute with ethyl acetate (50 ml) and water (10 ml) and extract the aqueous phase with
ethyl acetate (50 ml). Wash the organic phases with water (10 ml) and brine (10 ml).
Combine the organic phases, dry over sodium sulfate and concentrate under reduced
pressure. Chromatography (silica, 95:5 CH,Cl,/ 2M NH3 in MecOH) yields 0.073 g as a
foam MS (m/z): 464 (M+1).

Scheme W

Pd(PPh),, Na,CO,

In Scheme W, 3-[3-Chloro-4'-(4-methyl-piperazine-1-carbonyl)-biphenyl-4-
ylmethyl]-1-(4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-one is prepared by
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-128 treatnment of
3-(4-Brono-2-chl oro-benzyl)-1-(4,5,6, 7-tetrahydro-2H-i

wodwzok4254 yl ) - pyrrolidin-2-one with PCT/US2007/066069

(4- Met hyl - pi perazin-1-yl)-[4-(4,4,5,5-tetranet hyl
[1,3,2] dioxaborolan-2-yl)-phenyl]-nethanone in the
presence of Pd(PPh3)4 and Na2CO3. Exanple 77 5
3-[3-Chl oro-4'-(4-nethyl -pi perazi ne-1|-carbonyl)-bi phen
yl -4-ylmethyl ]-1-(4,5, 6, 7- tiegrahydro-2Hindazol -5
-yl)-pyrrolidin-2-one HN NOC N\ / I \ NCH3 NJ
@B siodh\Be(4-Bromo-2-chloro-benzyl)-1 (4 5,6,7- tetrahydro 2H-indazol-5-yl)-

Rt & S O IR R el a1 =
11,18] dlmilab()ro]am 25N/Epl(eﬁylﬂ}1rr€ﬂﬁanmdn the-pmsmwof Ad@Phzland Na,COs.

stream of nitrogen for nw}./es Add
(4- Met hyl - pi per azi n- 1y|) , 5,5 tetramet hyl - [

1, ?3 -P3-dhloxabos-alcaiyi- ﬁrpyﬂa)me}]tllQﬁl%bﬂlylgﬁbhﬁlﬂbm@hydh}gp his,6-
e0114g,158 ollLo M sodi um
carbonat e (2. 03°Hh Emmﬂ%a’-%ﬁ W&“Bﬁ?f?lzrﬂilﬁ de- gas.

Add Pd(Ph3)4 (O 4 g, 0.116 mmol) and heat to 80C for
17 hours. Dilutepftyh € hyl Cacetate and water,
separate and save 3 The pH of the aqueous

' ‘ 0 N lCHpnd back
extract with three portions of etate. The

organic |ayers are conbi ned, dry oe SOdI um sul fate
and evaporate Chr omat ography (silita 95:5

CHZC' B [ 4 Id %M)ch%}oeﬁe%%lf’ i gﬁs,ggg%r%@ozﬁ-%td%gggl)-

tl e conpound as an anor phorou
M’EQI)dln Boaopi-emp8 Q00.371, (46 BrootbinDMRI(DP oherrd 1g-gas with a

stréaﬂkg 116),5:8%1? Sa(ﬁ%dql ¢ 25'%&1 Eﬂ%&kf—ﬁbé{rla%igx[ r1)9ﬂ4i—(gi4r5_ £-one
Zet(amebrybm Edmhhmmmmyytp}lewmmeﬂhanoaa hedrech@dhd@ 20.9.14 2, B58
R e uE 2 RAPRE B s 80 4 B g e
semdmm}gp (@CRL ©XY106 hmiy tinid theat (8 86 Oy mhéﬁrsrrrmlu)te Wwith ethyl
R NN TGN G TR
[PhY Wikke1.0 N HCI, and back extract with three portions of ethyl acetate. The organic
layers are combined, dry over sodium sulfate and evaporate. Chromatography (silica 95:5
CH,Cl,/MeOH /1 % NH3) yields 0.08 g (0.6 %) of the title compound as an amorphorous
foam. MS (m/z): 533 (M+1).
Example 78
3-(4-Bromo-2-chlorobenzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-6-yl)pyrrolidin-2-one.

Combine ethyl 2-(4-bromo-2-chlorobenzyl)-4-oxobutanoate (0.92 g, 2.8 mmol),
4,5,6,7-tetrahydro-1H-indazol-6-amine hydrochloride (preparation 80) (490 mg, 2.8
mmol) and sodium triacetoxyborohydride (886 mg, 4.2 mmol) in dichloroethane (50 mL)
and stir for 48 hours at room temperature. Add water and extract with CH,Cl,. Dry the
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WD 2007/ 124254 PCT/ US2007/ 066069 -129 organic | ayer
over magnesium sul fate, filter and concentrate. Purify

wo b@7neesdue by silica gel chromatography af fpeHES100E066069

title conpound (428 ng, 68%: MS (nm(z): 410 (M2).

Exanpl e 79

(R)-3-(4'-Fluoro-3,5-di net hyl - bi phenyl -4-yl net hyl ) - 1-(
4,5, 6, 7-tetrahydr o- 2H i ndazol -5- 5

yl)-pyrrolidin-2-one HN N @2¢H3 N H3C F Purge a

sol ution of Trifluoro-nethanesul fonic acid

Jr&ndgilapet bydr mhgifiqsm @dfateofilier and concentrate. Purify the residue by silica

%%‘éhgdéﬁtélg?%%”%%ﬂ%” %%%gle%”%é?@d ?ﬁz% Jﬁgﬁ%") %gg ?M%) 2 193,
(Preparatlon 66) (1.05 g @

4 FlLuqr 10
e S go s et Gt é%%ﬁ%?j‘-& 5 b7 ey M-

vvater (5 m) wth nltrygggzﬂoha‘meadnet he reaction with
Tetrakis(triphenyl mosphl ne) pal I adi un(0) (0.13 g, 0.1
mol ) and agai n purgeMw t honitrggen. Heat the reaction
to 80C and stir for . Mreat L the reaction with IN
LiOH (5 nL) and cool roomt é rature. Quench the
reaction wth IN HCl. Extr & Yueous with Et OAc.
Wash the organic with brine, dry o 15 MgS™4, and

filter. Purify the crude by silica gel columm

c hr onBurgg r aghtyonus i Tmidlu Gle @it Ranc a2 lrididfedimathy R4HURDR-¢xo- 1-
g%—ltlrhﬁlog'or}l?et}paﬂgs%lfgﬁﬁ—qll;gc,é,7—te%h)(cﬁ%—%i{:—inclll'a]z'gl—fg—%—%%/frol%lff‘—ggjlrgethyl]—
(PB&YL &te(rfﬁ?lﬁp@htbjml (@D 0-05 g,1212umlnol-) b1 Elbemplhenﬁlrbyiorf&tahi}dl H38¢g,2.7
&&Ihi]), %h tdew%':{ 2 h (il?-ﬁ.g;? oé)fln T)HF)(I P }élLr) \%Qr (%_mojﬂewith
tniti gk OTr@atBd ﬂaamleﬁ lwhﬁh(Il’etrﬁ,‘klﬂﬁrip(ﬂenylphosphlne)palladlum(O) (0.13 g,0.1
351d|chloro4&é (t d stir f

T UGB OHER U G- Ho% T oectied oG Bd it deo
Kb i¥dckio With QNI jclo] (STI)IL)QEBH By Jo ropﬁl&&hﬂ)er:ﬁﬁﬂee Quaid the reaction

trifl uor - met hapesul fonl aci d
gVI%l 1IN Iéﬁ oﬁ.xéragft tFe( ﬁue@s& tO(%g Wash the organic with brine, dry over

tMg§d4U£ifdQHﬁ¥ haRgs e AR by diliss &I Zoltn% mﬂamfogra%tgv bestazalc,
-4- -pyrrolidin-3-ylmethyl] 25 Sy

PR& DM A MgRia 75Vl g olugp th@PuFGPFﬁ%?t) MY (/) 418 (M+1),

4-f | uor ophenyl boroni c aci ¢y a(t_lpglel g, WD 2007/ 124254

PCT/ US2007/ 066069
(3R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro- 1H-indazol-4-

yl)-pyrrolidin-2-one

-N
HNT\

b

A mixture of trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-ox0-1-(1-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-1H-indazol-4-yl)-pyrrolidin-3-ylmethyl]-
phenyl ester and trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-ox0-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-4-yl)-pyrrolidin-3-ylmethyl]-
phenyl ester, Preparation 73, (0.49 g, 0.76 mmol), 4-fluorophenylboronic acid (0.13 g,
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-130 0.91 mmol ), sodium carbonate (0.24 g, 2.28 mol)
in THE (20 nL) and water (6 nL) is brought to 60C. To

w0 b@7me4esure at 60C, add Pd(PPh3)4 (0.044 g, OPOBUS2007/066069

nmol ). Raise the reaction tenperature to 80C and stir
the reaction for 1 hour. Cool the reaction, dilute
with ethyl acetate and wash with water and brine. Dry
the organic | ayer (Na2SO4) and 5 renove the solvent in
vacuo to afford crude produco(0.45 g). Dissolve in
THE (5 nL) and LiOH (2 N, 5 nL) and stir at room
toéftpmn@lb,up@um@arbmndi@mM gl efamelhim THHaGOIndn andl tater @GHL) is

, dy di Ly C
&%{Y]ﬁhtﬁg t@@qaﬁg}g ULe a¥‘%dn Ecgédl%§Pﬁl3)cK€§% B‘bs%‘%%t‘o‘?)d Raise
ttlerere&nibn &lﬁtpefature/axﬁﬂ)éC tamd gifr flerrdaction e 1pioad L(CIIO tha lnedlctlon, dilute

et SR apehst A v ATty By g o Elefae R Rl G o

trérRovieithid @vehod waduo td/Eféracaie pAabet (k) g) $B§B@[VaﬁIGTHH €5 mL)

(0] xture into individ rs via
6\1\@5&?@& ]ge; %‘Hﬂ‘%ﬁ SUE BB MR {SYLHOHY fO(r %ﬁﬁol'“él ‘geer%‘c%n with
Heieny, g 60 4Q dwukanal diie pécaneld washod M watkl. @Yy ThAfganic
nL/mn, 260 nm. The analytical conditions are as

flayer %Sow{pmgyeﬁg? soA‘tg_an V&Cl@ tey affey Cﬁqﬁe PEipatpand pur1fy on silica
etNANRAd WRIPS®H 8(hO1 e e iPNEAnesftb (PW)" 5 6@5@0%(6% Riford 005 g of

nm Exa Ie Ret tine % ee |soner (c

theitle t. D em/z): #58.99). s%ﬁ@rateihat:w csmpor@ebmgﬂge 8¢

11%9\%@1531 gna]aﬁorﬁé@%'p?ep%ﬂatwe chiral chromatography (Chiralpak AD. 5 X 15 cm,
5-Dichloro-4"-(4-trifluoromethyl-piperidine-1-car

|e)haml/r§1m@tp,1yd/0. 219/(ylplic@tA|q §lpyv =140 mL/min, 260 nm). The analytical

t d I 0
Q‘R‘m@\f‘@ éreé?tfﬁf@é @% %M}EAQS’@IZQ 67%196 %mg%{(lf/{i(péthgfopﬁfpta%@% 2%
&IMEA, flow = 0.6 mL/min, 260 nm.
)5(0!3 (4 Examp"fe A Ieétﬁ di-cfr LAS bi IJ'I'so I T yif ‘];'yi )_2_0
pyrrolil|di n-1-yl]-4n)6, 7+t et rahydro i ndagol.@ 8@y hoxy

| e a.CI d f nrf k\llf \II est el (Drn 7 A\ (0O N7 !_ g’

1. 1T7C I (J.LI l"r} T
0. 13 mmol )8 n CHz CI77 (5 |m), 99Carg[ 3. i m dg%gp‘e
(0.033g, ®Hp2 nmol Rk,9 DI PEA §§. 17 I@émerQ- 63 mol), and

4-Tri fl ||nrnm=ffyl-pi ppri iLne h\Jriyrirnr‘ Loride (ﬂ 06 g,
0.32 mol ) at roomtenperature for 24 hr. Dilute with
CHzd z Example 81

3-[3,5-Dichloro-4'-(4-trifluoromethyl-piperidine- 1 -carbonyl)-biphenyl-4-ylmethyl]-1-
(4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-one

N
o¥ou

Stir a solution of 5-[3-(4'-Carboxy-3,5-dichloro-biphenyl-4-ylmethyl)-2-oxo-
pyrrolidin-1-y1]-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester
(Preparation 74), (0.074 g, 0.13 mmol) in CH,Cl, (5 mL), Carbonyldiimidazole (0.033g,
0.2 mmol), DIPEA (0.11 mL, 0.63 mmol), and 4-Trifluoromethyl-piperidine
hydydrochloride (0.06 g, 0.32 mmol) at room temperature for 24 hr. Dilute with CH,Cl,
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WO 2007/ 124254 PCT/ US2007/ 066069 -131 and wash with
IN HC1L and water. Dry the organic |ayer (Na2SO4),

wo eovwomndi2she sol vent under reduced pressure toPEl/82007/066069

the crude product as the Boc protected titled product.
Dissolve in CH2A 2 (5.0 nL), treat with TFA and stir
for 1 hr at roomtenperature. Evaporation yields

0.041 g of the titled product as the TFA salt. M
(mz): 619 (M+). 5 Exanple 831-
(3R)-3-(3,5-Dichloro-4'-fluoro-bi phenyl -4-yl nethyl ) - 1-
(add wagh, Witlt BY Hah yuath watdH-Drp dezoganic- laydr YN@§Onoteimdive th2 solment
Fllpgéylr%ag%)d p%sts%rg ﬁ%gs)flt:l r?j ecru%g io?olgl%tl a9 ﬂlecgoc protected titled product.
3}i§SOU’B G:l’nCHECCiz @-( (1R), ti2atoxidr TIEA drd stir for 1 hr at room temperature.

algﬂr3 1069? (i? S ul ft%ntﬂ?fi Mﬂ%}:ct af) nglifrA seagt M)S_ (i?:%)i: gfbaa\?w[)

trlfluoro nethanesulfonlc aaipde 82

Qr
R GRS P SHPF I S TG 4 Tk gebagd Hirdgpor-
-7-yl)-pyrrolidin-3-yl methyly phenyl ester
(Preparation 79) (1.64 g, 2.54 mmmol),
4-f1 uor ophenyl bor oni ¢ adVioign4xprey, 15 3.05 mol ),
and 2M sodi um carbonatre (3.8 nL) in THE (63 n) wth
nitrogen. Treat the 1Y
tetrakis(triphenylp

I ne)palll adi un(0) (0.147 g,
| bn to 80C and stir for

. 2 )y eat the reaction
with 2N LiOH (12.7 nL) and stir fo r. Dilute the
reaction with water and extract with ‘ethyl acetate.
The or@@Bdh Solli@ytedt tiiBuois-hRthat NAZScidm 8- didhﬁ)r@m[(\l@fﬂ—oﬂosl—(l—

epoved to afford 20 _crude, product ha r|fied
ﬁﬁlﬂl‘é{owt%ﬁlew ffoay o6 Fré?twgmi lﬁnmﬁwtﬁ >zm5ro %.% “Xhnethy
?ﬂéﬂﬂ&t&gn&trﬁﬁ&&ﬁbtﬁm&swoﬁlﬁ BlaB Chidbry Ng@ﬁﬁlﬁg 1tmen
1 °CH2A 2/ 2M NH3 i n afford

fifducremethamesyigaicdt 5. 0.k tahy &y- 2H415éazeivh M pygﬂﬁ%ﬁ@ém%yl

ﬁ@ster (Pre%allratlon 79) (1 04 %, 2.54 mmol) 4- ﬂuorophenylboromc a01d (O 427 g,
| uor o- bi’'phenyl - 4-yl et hyl ) - 1-

R

; (29 remch,taeﬂ PM&W@W@ %thomﬁél &z®mLy in DHEF (63 mL) with nitrogen. Treat the
koS Sren gL BB A0 21THE 5 v
itheorieadtidu & 80°€ padhstirdorel ky. ioal tohdematemphraprintigreapthy reaction

%@L %farrgﬁ"ﬂﬁo) agld %11)%011?% %t@ﬁy {}egﬁ\gnz\gfgl;\%%é%%g thrgct with
l@(ﬁ'ﬂ 4ISREB0 7Th0 662619 laycd B AridheNah$DJ) awl thg s@nan isi romeves tanfford
le%%o ctk%p{at 1ishp%n%ec(i) {:ires{:i %ft}?o ?obﬁ}é/g imethanol in CH,Cl, and then with a
Varian 10 g SCX column with 9/1 CH,Cl,/MeOH and then 2:1 CH,Cl,/2M NHj3 in
MeOH to afford 0.735 g (63%) of the titled product. MS (m/z): 458 (M+1).
Examples 83 and 84
(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro- 1 H-indazol-7-

yD)-pyrrolidin-2-one (Isomers 1 and 2)
The two component mixture (Example 82) can be separated into individual
enantiomers via chiral chromatography (Chiralpak AD-H, 4.6 X 150 mm, 60/40
IPA/heptane/0.2 % DMEA, flow = 0.6 ml/min, 250 nm).
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Retention Isonmer [a] 23D Exanple %ee Tine (mn)
Nunmber (c 1.0, DVMSO 83 7.2 >99 Isoner 1 -61.5 84

wa2002122% | sonmer 2 -1.00 Exanmple 85 PCT/US2007/066069

(3R)-3-(3,5-Dichloro-4'-fluoro-bi phenyl -4-yl net hyl ) - 1-
(4,5,6,7-tetrahydro-1Hindazol -6 5 yl)-
pyrrolidin-2-one HNNOcl <cl F Purge a solution of
trifluoro-nethanesul fonic acid
3,5-dichloro-4-[(R)-2-o0x0- 1-133-
trifluoronethanesul fonyl-4,5,6,7-tetrahydro-1Hindazo
mewlmp}gqn@muomem@e wbh@ﬂhylﬂ}e-prclc{@dlphebwe ester and

trifl uore=rethanesutfoniq—acid 23

3, 5- di chIE())(ro 4-[(&&)te112196xo - (2 Isomer [o]

trifl uot GETRSHesyhd ony) 4.5, 8, z\ﬂn@ge;ams(?m-lgmb@dazol
-6-y|)-pyrroI|d|n 3- ylnethyl]- phenyl ester’
(Preparatiea 83) (01.573 ¢, >Q)89Iﬂmmk), -61.5

4-f|uor3phﬂny!buro..” acte—0 . e —and

oM sodi (im &4r bdnat &4 Pl nﬁ%’ n ISAOET €2 flgpth
nitrogen. Treat the reaction wth

tetraki s(tri phenyl phosphi ne) pal | adi um(0) (0.051 g,

0.044 mol) and heat 15 tB&mdaEYion to 80C and stir
fOR)-3.(NE.DiIGRGL-4L ﬁquQ‘BYﬁhEx?ﬂﬁ%flﬁEt‘H&l? 1804 ¢ 7 féﬁf&h)ldﬁﬁlH indazol-6-
reaction wth stir

Dilute the reaction MAth mabék and extract MAth ethyI
acetate. The organic Iaﬁghojangqjgd (Na2S™4) and the
solvent is renoved to a é crude product that is
purified first withydto 10% net hanol in CH2O 2 and

then with a Varianl SCX cobwm with 9/1

CH2C12/ MeCH and t hen ,ESZ QM NH3 in 20 MeCH to
afford 0.233 g (57% ti product. M5 (nf z):

458 (Mtl). WO 2007/124254 P 066069 -133
Exanples 86 and 87

(R Chloro 4'-flyoro hen

AR CrS e Ak SR A v b %9#}%’%. gt
(tﬂlmahallemlaﬁM The- tétmy@r@nmﬁimbl myntwmh&&m&ﬁyl

85) can be se arated into indjvid enanti oner

\Pfﬂ%nya: Rty and EHgranegrnepirnicanidat- @awos&ﬁl HR)-Z-cgok- @so
mu&&ﬁéﬂanehﬂsﬁﬁ%ﬁﬂ@étgh;dr%aﬁ%zof b 9W-pyriBtiin Aly1RE Ry 1]-

phenyl ester (Preparation 83) (0.573 g, 0.89 mmol), 4-fluorophenylboronic acid (0.149 g,

o
= &

1.06 mmol), and 2M sodium carbonate (1.3 mL) in THF (22 mL) with nitrogen. Treat the
reaction with tetrakis(triphenylphosphine)palladium(0) (0.051 g, 0.044 mmol) and heat
the reaction to 80°C and stir for 1 hr. Cool to room temperature and treat the reaction
with 2N LiOH (4.5 mL) and stir for 1 hr. Dilute the reaction with water and extract with
ethyl acetate. The organic layer is dried (Na,SO,4) and the solvent is removed to afford
crude product that is purified first with 0 to 10% methanol in CH,Cl, and then with a
Varian 10 g SCX column with 9/1 CH,Cl,/MeOH and then 2:1 CH,Cl,/2M NHj3 in
MeOH to afford 0.233 g (57%) of the titled product. MS (m/z): 458 (M+1).



10

15

20

we@eooTiiees{ m n) Nunmber (c 1.0, DVSO

The follow ng enantionmers are isolated by the

procedure above. Retention |Isoner [a]23D Exanple %

86 6.9 95PAT/USWNTEH66069
1-22.587 9.4 98.2 Isoner 2 +18.8 Exanple 88 10

(3R-5

S)-(-)-3-(3,5-Dichloro-4"-fluoro-bi phenyl -4-yl net hyl ) -

1- (4,5, 6, 7-tetrahydro- 2H

i ndazol -5-yl)-pyrrolidin-2-g3e- This conmpound is
synononous with and identifiable as

(3R) - 3-[ 3, 5- Di chl or o- 4'Exaihplgo@tparid 87

o0z B EOEME 3 g BRI AR ichdr L4 7ottt izl

pyrrolidi none I\jzlr:ﬂ)yrrdudimz Qe (lI@mers]lSanH 2)Heat a slurry

f 46 700
05y - C Il eI Rl TR S8 prated inisuindivigeia
(cRirgpmeRtvizothi86dhro rﬂ)h@:ﬁCHJﬁalpdmmbés)ﬁl 6a{ 150Dt mS 60/40M

onat ceto ile 80 nL of water at
%%@?mzﬂzz W%%Whe&m @%18“’ ‘cool to room
e B lodinY Gantldnidiedre isdREd by Aferoédteue abeewi th ACN (2 x
1.8 L). Drstill the 20 filtrate to 5 | of solution,
and then add AGQN Ratentioh portl onsisodirst | | | ifdfdef f 1) L
each ti méxapgle|; nes) él | oW € hie Nesult|ng am ne
solution to codl {0 @g and t hien 4o F{)(g 3-9(%1,\/@-0)
Di chl or p-4'ggT T UOT 0-Hh pheny954l9\‘)§|1§5%{epyl - 5-yglgeoxy-(di hy

dro-furan-2-ong (Preparation 1,181
mol es)| H&&t tlhe M-4ture A250G0msr21| h ardS.8l 1 ow to
cool to Toom tenperature. —Add Sodium
tri acet oxyborohydride (413 g, 1,949 mol es) and stir

the WD 2007/ 124254 PCT/ USROOMIOEE069 -134 m xture for

1. 70C f

@R&gg-ﬁ-@ ((% 5“?10{1? rﬂ%o?ﬁ)otpphr%ly( 1LY lmethlxgt e{,ﬁﬂ%g%tra}qg’c}f% 2H-
additional 1.25 h poﬁthzoLat}e)pﬁdﬂidmLz;me al l ow t he
sl ur room t.

oy ori oSl srprg R ey RS iR R 1 5 Rishior g

1. 1fluAeIW mBipBéEny(]2 w)ﬁaﬂymu (SSPAG, G- trblydes-1 N- ACd4bon St ]-2-
afford 522 g of solid. DISSO| ve a 5 portion (425 g) of
the resulting solid in 4P¥goldiggne1 oo aqueous THE at

37C. Add Darco (cax n 44 Q) and filter the m xture.
Ri nse the cake with ( x42 rrL) The filtrate is
sol vent exchanged m%« 95% Et OH, 5% MeCH) and
seeded with (3R 5S)-(-
)-3-(3,5-Dichloro-4"-fluoro- b| phen

5,6, 7-tetrahydro- 2H i ndazol -5-yl) -
Heat a slurry of 463 g (700 mmoles) of resolved salt (S)-(4,5,6,7-Tetrahydro-1H-

g,
h

yl met hyl ) -1- (4,

indazol-5-yl)amine*1/2 DTTA (Preparation 86), 436 g (3,151 mmoles) of potassium
carbonate, 9 L of acetonitrile and 180 mL of water at 70°C for 12 h. Allow the mixture to
cool to room temperature, filter, and rinse the cake with ACN (2 x 1.8 L). Distill the
filtrate to 5 L of solution, and then add ACN in 1 L portions, distilling off 1 L each time
(3 times). Allow the resulting amine solution to cool to 53°C and then add (R)-3-(3,5-
Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-5-hydroxy-dihydro-furan-2-one (Preparation 90)
(420 g, 1,181 mmoles). Heat the mixture at S0°C for 1 h and allow to cool to room
temperature. Add Sodium triacetoxyborohydride (413 g, 1,949 mmoles) and stir the
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pyrrolidin-2-one to afford a slurry. Cool the slurry
to roomtenperature and collect the 10 solid by

wo pdovnae2son. Wash the filter cake with 3A Et OHP(RUK2042666069

m.) and dry under vacuumto afford 351 g (80% yi el d)

of the title conmpound. M5 (nfz): 458 (M+l, 35Cl1l), 460

(M+l, "d). Exanple 89 (Cyclization of Preparation

94) OHOC HW~OC N~ HF 15 F To 1.0 g (2.1

nmol es) of Preparation 91, add- 10 nL of tol uene and

heat the mxture at reflux for 2.75 h. Allow the

smikttutei fonl.6 b. tledtthe ixGCAaIAC SR 5vi anld s{oR)ly 8dd(8at& (5 L) to the

41yl :l-(S)-4.5 6 7-

Ptk SrselBlydn BISH 2 bRl adddah Do sfyrt o

tchd tS kcm)m tgmbp@atatd and atir o*vxemight eﬁqﬂ@caﬂw saidfbyrfilRattonamde with 1:1

AHesr Hene LR G ptnaaab T TaEtuds Dok

abftion ¢42593 ome (r&ulll%g s@lfd ih ke st d¢fl16%Caompuan MEFas 3 2 OMA ddeDarco

sol j d. r e: To 0.36

Bt 46 ¥ R 8T uGa s Rifse M et E eI 4imoh bathe Mirate

t1sg§§1\&ﬁi éxbm@ecahtolQQEtdmws% OHAdd, MecOHMhndakedod tngih (3R-5S)-(-
and seed

OR8PSy St ooy - wgredobr b7 -ct )y drachyngergl 31
Pyredlidn §+0716 Ecﬁo{ffo?(hé/ A6y thca Phe slur% to room temperature and collect the

i ndazol - \}é) yrrolidin-2-one |low to cool to room

seligler @fraw B tleechlter ﬁ%é«%%thi 3 Bigt (2 Henlyj an dry under
%&hﬁﬂbfaﬁb}d% s % ;&‘00;% yl@f&) of ﬁ?@ﬁﬂ% t?@mﬁc%h dvsnees): Ms%czwf[‘ t5@1)
he title conpound as a solid
\?@)QM@V/ ﬁ)l254 PCT/ USZOO?/ 066069 -135 Exanple 90 (3
R59-(-)-3
-(3,5-Dichloro-4"-fl uoro-%‘zl(‘a%%%%-yl methyl )-1-(4,5,6
, 7-t et rahydr o- 2H i (€slizitiosofPrppamationd¥) di n- 2- one  Add

(R) 4- ((R) - 4- Bedll,zyICIZ 0X0- oxazolllgu -3 yl)-3-(3,5-dich
| oro-4' -fI 0 cl
bi phenyl - ryl th m 4- oxo- but yr al R i

94) r{/ll €8S mg) (di sso
di chl® thane) to

(S)- (4 5, 6 7-tetrahydro- 1% i ndazol - 5- yl ) am ne

1.
| d t
i CEab ¥ nd el et oo B o SE LR e Sl e
slﬁdﬂtuwnt tdtiuR EQtomsyh q&mh%/ﬁhé b@i@tl(l(n?to 3801%rw(b°e:Sagd %d4. vafhh(m)s -(3,5-
ortl on nove e coolln n war m e
p mishlerpg’ ﬂaoraﬁ’eﬂhéml 4 >é616ﬁhylt>ﬂe<sh14a§%u @trﬁlw Kh2Hopdegd-5-yl-

Wﬁ@lﬁdl@@tdﬂe aR oW URAGRYWH kit at ol tempérfuat @62 5 QR &iMect the
bi carbonate. Add 15 mi of ethy
solids by filtration. Rinse the solid with toluene (2 x 1 mL) and dry under vacuum to

Cl

afford 492 mg (51%) of the title compound as a white solid.

Alternate procedure: To 0.36 g (0.76 mmoles) of Preparation 94, add 3.6 mL of
acetic acid and heat the solution at 100°C for 2 h. Add 4.5 mL of water at 95°C and seed
with (R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(S)-4,5,6,7-tetrahydro-2H-
indazol-5-yl-pyrrolidin-2-one. Allow to cool to room temperature, collect the solid and
rinse with acetonitrile (1 x 3 mL). Dry the solid under vacuum to afford 250 mg (72%) of

the title compound as a solid.
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acetate followed by 10 ml of brine. Charge the
solution to a separatory funnel and separate the

woee@anes4 ayer, dry over magnesium sul fate, fiPCBEDS20aTI066069

concentrate to 1/3 volunme. Add a seed crystal of
(R -3-(3,5-Dichloro-4'-fluoro-bi phenyl -4-yl met hyl)-1-(
S

4,5, 6, 7-t et rahydr o- 2H i ndazol - 5-yl - pyrrol i di n- 2- one.
Stir the solution at anbi enti335 tenperature for 16
hours. Crystallization occurs and cool the mxture in
an ice-water bath. FilteExanpde &bl d m xture, collect

s A s LB 20 g

(now dry after evapmdamldml) pyrmlidmmond of MIBE to

cr Y=t e s T8 o, LS ppaglet (0. cbian S5yt

(Blpfﬁ@l%/l@f }Bﬂleﬂiyﬂll &%bu%al&éh&ﬂ@d%epﬁlhtlor_l 94) (1.13 mmoles; 580.00 mg)
g(ils hyeg 165n71 (P gﬁ&lg%tg?rg) q_é())—@[ g') g é%ét%h?&%ﬂﬂ—fnﬁé%l—g}e h {n)e

m@ambmﬁ-w& 59 g aekd10ddin 3md ActoiMIN . c&)’r@le mlxt(;}e in an
Bring a m xture of trijfluoro-npethanesul fonic

3065w ¢roRthgmng add To(dm)m tzlaﬁ?*@(yhorehydrlﬁs (3.38 mmoles; 7 16 94 mg) portion
tvmef |Réﬁ{o%7§1'é f&am‘g%mﬂx lwaftn ﬁleﬁn&nﬁeetb laaBMal Q@ cbiihe MR@R) in an

rrolidin-3-ylnmethyl]- phenyl ester and

thq wqtg&a%l_aﬁéﬂhedﬁb §’l}hf18 il satgrajeg sodium’bicarbonate. Add 15 ml of ethyl
%céatg Rl 9%4'0 hf @br%eo@a&e {h% Solution to a separatory funnel and
trifluoronethanesul fonyl - , /-tetrahydro-2H i ndazo
sepaydtq the prgepic layier dg- (weh@@msl]lm splienyfiltcs gpdgoncenta® tg 1/3

Byl SRRSO e 04y

r#L 6, atatrabyatre 2 H(iBdazbl)-5- prytmdudlglit orteo SWOh2 Q@i 2Bbient
9 T
% %gzrg%ﬁ/sl;g%%l(lr E/sgaﬁlzat dccurg éch ceolﬁg}h)égnq%(tﬁree(n? télré ?v)a’ter

tbethp Eilet the @oldani8Miee, aasitdactsthe mhkih:mdrdeﬁa)tg1m128ﬂcumg df ahwghite.solid-

SRS oSl s o) (i BT B3] P boracon,

(@l 2B Hf MBErNe tviellikhithe résod)ﬂltﬁeﬂlbrodlrtt voaubitedn 8Dm@ fwfhixe dolid -crop

Bl b R B8 V38 L oom e (°

tenperature for 1.5 hour. Mthe reaction with

HC1( 1IN, 8 niL), dilute with eth acetate and _wash wt
et GR35 oA Eb R akens e Bkl parighe tel -
sol vent in vacuo torbiau U:Igﬁgﬁdﬁ[pgﬂéct Purify on
silica gel colum vvlth 50% et hyl acetate in hexanes

to 100% et hyl acet dté\t o afford 0.28 g of the title
product. M8 (m z): (M) . $0 Exanples 92 and 93

(R -3 N7y
-(3,5-Dichloro-4'-isopr Y
5,6,7-tetrahydro-1 H

Wl -4-yl methyl)-1-(4,

Bring a mixture of trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-oxo0-1-(1-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-1H-indazol-4-yl)-pyrrolidin-3-ylmethyl]-
phenyl ester and trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-0x0-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-4-yl)-pyrrolidin-3-ylmethyl]-
phenyl ester (0.43 g, 0.76 mmol), 4-isopropxyphenylboronic acid (0.14 g, 0.8 mmol),
sodium carbonate (0.21 g, 2.0 mmol) in THF (15 mL) and water (5 mL) is brought to
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i ndazol -4-(R)-yl)-pyrrolidin-2-one and
(R -3-(3,5-Dichloro-4"-isopropxy-bi phenyl -

wWQ kovetibwesd - 1-(4,5,6,7 -tetrahydro- | PCT/US2007/066069

H i ndazol -4-(S)-yl)-pyrrolidin-2 -one Purify

(R -3-(3,5-Dichloro-4'-isopropxy-bi phenyl - 4-yl net hyl ) -
1-(4,5,6,7- 15

t et rahydr o- 1H i ndazol - 4-yl)-pyrrolidi n-2-one (0.25 g)

by chiral separation using a3sChiral pak AD-H 4.6 x
150mm col um with 50/ 50 Heptane/lPA to elute the pure
i68UreF sthe niktered bircOfEY adyt Rt Pbh; af(0.04 d<0.@ mol. RaBegheafaction

95T 0 2, L S9E RO 0

detﬁte >80 wlaﬂnmalt water :El)da]m]nb eDgzth Organic layer (NaZSO4) and remove the

%‘ﬁ%ﬂ )ln\g ctlgltosaf%h% %‘i [%rgg‘ leol r Blssolgé/ he c e 1n ?‘5 %med

itidazoin-140%l (2 N § iil0 la d)loﬁrtampeﬁaurel'ﬂbf Ns gl Qubdch the redtion with

?[—l',(;lflz }Iﬂfﬁ, %E}Tgilhggvé@mrﬂygéﬁ%{??eaag% avash with water. Dry the organic layer
INBSA, il oV the FB)vertid Xf@culrt& dfford crude product. Purify on s111ca el
trifluaronethanesul fonyl-4,5 6 7-tetrahydro-1Hinda

cglugnwith 30 ppthyiapetae i I?Féﬁfr?? 9 182 oxb mpct i sspfford 0.38 & of he
REIHII2AOVK 6569 (vL37 phenyl ester and

trifluoro-nethanesul fonic acid

3, 5-di chl oro- 4- [ (R) - 2- &xanpley $2and 93
tri Ub;@ (95*993%%@%%5&% b4plr'én9=47 Tt Fyﬁhy 9 iwaﬂﬁﬁl& Ph-

-4-yl rroli

0. mgawiréi(yx) ylz}Wﬁ@lfdlmﬁmmrg(l%ﬁdﬁw%hlgi@réb 19@910@%3( blph®y1 4-

Ti—IE ( 1%1‘%@%’1&4 %? %H%@Fobw%%@g%'(%%gtpﬁgogdlm e

at 60&yrifadR)-Pd, PPhdero{d0isorogyy- lﬁlpI&IBymm]n)ethyﬂaal -665.6, Iﬂe
. ‘ 0
RS BB EV B b i 2 P Bl AR P RGP &

dthilalpalad P-Midtox e cdmdn bith 16/50 BreytahdiP Aotogand the baty évomers.

arRsEoprsacy TER. L%”g RO IER e ey DR Ser2

stir in LiQH (2 N, Rdié.n)ﬂoﬁltflrﬁ@om tenperature for 1.5
hour . QJenchEzdmle'eactl o&%lv‘i/va HC1Velen, | 8lseimpr  di | ut e
10 with ethyl acetate, sh with water. Dry the

organi c layer (NaZs8X4), regrove the-9s0l ugeriin| vacuo
to afford clrude Inrndum“, and _t hen Inuri v on_silica gel

col urm wit h| 109% 11.7 >99 | “Isomer 2

Example 94
(3R)-3-(3,5-Dichloro-4'-trifluoromethyl-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro-1H-
indazol-4-yl)-pyrrolidin-2-one

~N
AN\

dé

Bring a mixture of trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-oxo0-1-(1-

trifluoromethanesulfonyl-4,5,6,7-tetrahydro-1H-indazol-4-yl)-pyrrolidin-3-ylmethyl]-
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di chl oronet hane to 10% net hanol in dichl oronethane to
afford 0.35 g of the title product. M5 (mz): 508

w@ kwy/12€xanpl es 95 and 96 15 PCT/US2007/066069

(3R)-3-(3,5-Dichloro-4"-trifluoronethyl-bi phenyl -4-yl m
ethyl)-1-(4,5,6, 7-tetrahydro-1H

i ndazol -4-(R)-yl)-pyrrolidin-2-one and

(R -3-(3,5-Dichloro-4"-trifluoromethyl - bi phenyl -
4-ylmethyl)- 1 -(4,5,6,7 -tagrahydro- |

H i ndazol -4-(S)-yl)-pyrrolidin-2 -one Purify

(I)Rény’l% est@ aBd Diftulfoamethares il fonic| agidointe tialylborobd-pReAydxe4-@2F met

t1¥ Jor(%l‘n ﬁ'dn% u'_{oz%l d4352%’|7 _t%rah?/%ro p2§[r 1Ipc01 zio%jil P{l)—é)_yrorlgllédne—&—y 1?6’[83/1]—
lpjzenyﬂ] esnal(o § gp@ 7 annoi), mmmgometﬁﬂplﬁnyfoaiopalaciﬂm@ R 4, B9Xmmol),

SO S S, R D AR Gy BT e

in®i Qe at EO"&]’) dd(DP(iKBPlg)4((G 09¢, @63 msohE IRaBe theRedceo fePerdiufteto

RGP Recingtorsoubh oo e ko i ser LT bgoRge md

WadBwhX ka enddfine. Dry the organlc layer (Na,S0,) and remove the solvent i 1n
-Di chl oro-4 rifl uoronetlt_% pi peri di ne-|

(V&%JHOB% ﬁgf(plyl Cfﬂdﬁ ﬁg)ﬁlwt (Q4§, ghé@wi\]e n IH{T A9 k) algl stirin LiOH (2 N, 3
ZﬁL&% f@ﬁytgﬁéﬁer&ufé‘fbﬁﬁgﬁﬁr HuihchtRYich@oh it HC1(PNER AN Milute

F NO Treat a solution of Preparation
ovath(ethys geegpte, @ndygasirigth water. Py the posaic)laxsr ﬂﬁazE@@Hempze top
éolmrl)t 11@%03@% d‘ff&d gfuMB&ct Q‘ﬂ@ﬁﬁ%ﬁ‘ pﬁrﬁ? oh &ed 1A QolWlnB t3\11th 100%

[ute wt y acetate, and

mdllprcwa@tbqne t@l@% mélamlgladmk;loroay:éw o). 35¢ efrtﬂw éth he
g%d\(l ntMS IH/Z?[%yEMe)IO afford crude product, and then

y on'silica g col umm with 100% di chi or onet hane
to 10% net hanol in di ciﬂ&mzp)lﬁﬂ:n@i&to afford 0.27 g of

t
( %) 3I {3 Dlo.cili%rcg Jii] ﬁ%ﬁ%or%mg{%/l(bgé@%l ép }{' {hllvbzl gﬁl é f@etﬁgyyﬁo 1H-
( thdazob4- ZR}-g]t)maﬂwldhnDQJohb AA®2-6H3 4- Dlym))ropwmﬂnonrcdnmhﬂmmenyl_
4-ylmethyl)-1-(4,5,6,7-tetrahydro-1H-indazol-4-(S)-yl)-pyrrolidin-2-one
Purify (R)-3-(3,5-Dichloro-4'-trifluromethyl-biphenyl-4-ylmethyl)-1-(4,5,6,7-

tetrahydro-1H-indazol-4-yl)-pyrrolidin-2-one (0.32 g) by chiral separation using a
Chiralpak AD-H 4.6 x 150mm column with 50/50 Heptane/IPA to elute the pure isomers.
Chromatography affords 0.13 g (41%) of isomer 1 and 0.13 g (41%) of isomer 2.

Retention Time
Example % ee Isomer
(min)
95 6.4 >08.5 | Isomerl

96 10.5 >95 Isomer 2
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HN-NOC C 15 F To a solution of
(R -4-[3-(2,6-dichloro-4-trifluoronethanesul f onyl oxy-b

W@ eyl 4224 PCT/US2007/066069

oxo-pyrrolidin-1-yl]-4,5,6,7-tetrahydro-indazol e-I-car
boxylic acid tert-butyl ester and

(R -4-[3-(2,6-dichloro-4-trifluoronethanesul fonyl oxy-b
enzyl)-2-oxo-pyrrolidin-1-yl]-

4,5, 6, 7-t et rahydr o-i ndazol e-13gcar boxylic acid
tert-butyl ester (Preparation 105) (0.90 g, 20 1.39
nnDI) in THE (35 ni), addEgipodi um carbonate (2.1 ni,

(%)83 %}E))lch?%g 44(54 t%lklllilgrl’oglg({llg?%l)g?d’l gargl % bg qle%?i égylmethyl

di spenser f o#4,5,6/7 taudhgdro- Kitchdazol- 4—y1) pyrrohdm 2-one
Tetrakis(tri phenyl phosphi ne) pal | adi um (0. 081 g, 0.070
mol ), bring the ¥ gaction m xture to 80C, and stir

under nitrogen f ur. @ool the reaction to room
tenperature and t & th 2M aquedus Li OH (14
m.) and stir at WO 20 ‘ # 066069 -139
roomtenperature for 1 hour. 'twoé he m xture
between et hyl acetate and water; [separate the

ilter and

organi c, dry over sodium sul fate,
concemtdasd @lition af Pepaattondg0.3p o0luE tnmoa)riﬁl THIRENO MLl 'wﬁty LiOH

|_a chr.onmat ogr aph radi ent, t

M. RGP o Rt ot Bracihinvig (8ol 0 mipattute with

@Eh?/l ﬁdétitep ﬁmﬂw@h w&ﬂi veatd¥l Oiythe offanf linQMbS@H&Eﬁovd-t@/ﬁﬂvent
les 99 and 100 Separate th .

é‘b}ﬁ?Bﬁ @rﬁff%‘l g Rroget ERAHSP 8Udfy Ftise gﬂapkvmamarh 100%

QURANb1REBIS to YOO@ niéﬂﬁﬁ’@lﬁ@&ﬂcﬂl%ro%{éﬂfaﬁé to‘%]?foﬁi@@pgﬁﬁﬂﬁg ¥itle

(Chiral pak AD, X 32 cm 60/40 | PA/ heptane/0.2 %

DRAACt. M%WV%) éS?)(Mft)/ mn, 260 nm. The anal yti cal

conditions are as foll owsEXé%l@g ral pak AD-H, 4.6 X

150 mm 60/ 40 | PA/ hept ane , flow = 0.6

rfBRivd-63,5-D2chdorar-flReo-drmhpnit-4pdngB D) - 1 Bt Aipl-strekydeo- | - arderol-4-

Time (mn) (c 1.0, DVMsO 99,6.4 >99 Isoner 1 -33.80

100 10.5 >99 Isoner 2 The f M owi ng procedure and

exanpl e further illustrayesligydtdnesi s of the

crystalline material of the present invention. All

starting materials d\reggents are well 15 known and

appreciated in the an real l'y available or

prepared by nethods i b

~~

To a solution of (R)-4-[3-(2,6-dichloro-4-trifluoromethanesulfonyloxy-benzyl)-2-
oxo-pyrrolidin-1-yl]-4,5,6,7-tetrahydro-indazole- 1-carboxylic acid tert-butyl ester and
(R)-4-[3-(2,6-dichloro-4-trifluoromethanesulfonyloxy-benzyl)-2-oxo-pyrrolidin-1-yl]-
4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester (Preparation 105) (0.90 g,
1.39 mmol) in THF (35 mL), add 2M sodium carbonate (2.1 mL, 2.78 mmol) and 4-
fluorophenylboronic acid (0.23 g, 1.64 mmol). Degas the mixture using a nitrogen gas
dispenser for 5 minutes. Add Tetrakis(triphenylphosphine)palladium (0.081 g, 0.070
mmol), bring the reaction mixture to 80°C, and stir under nitrogen for 1 hour. Cool the

reaction to room temperature and then treat with 2M aqueous LiOH (14 mL) and stir at
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Exanpl e 101 Crystalline (3R5
S)-(-)-3-(3,5-Dichloro-4"-fl uoro-bi phenyl -4-yl met hyl ) -

wWa2q04/154264 7- tetrahydro-2H i ndazol -5 PCT/US2007/066069

-yl)-pyrrolidin-2-one 20 D ssolve (3R-5
S)-(-)-3-(3,5-Dichloro-4'-fl uoro-bi phenyl -4-yl net hyl ) -
1-(4,5,6, 7-
t et rahydr o- 2H i ndazol - 5-yl ) -pyrrolidi n-2-one (100 ny)
(Exanple 88) at 70C in nPrOH39(3 nL). Add water (11
m.) to the solution while nmaintaining the tenperature
mean teRPSatur@dr ¢ ihgure Marttion thimgtuanizttweeh sthglientate and water
%éo%?aéeg éh}t—:rgﬁgeﬁlrcl a%r nﬁcr\é'?dlurg sf}l?a{té illltltglC anldr nc%R (r)'ﬂe %daq{otrd grud
tpoodiadt, aridstbéremmfy heflsd Ichld)mato(gthphy (gr@h’:cnhy) tv aﬁ%umthanol in

r%%h -G 56 7 2ok’ L Qb5 a5 By

Pestslermdal. fifCMst 458ivdnay powder diffraction analysis

is performed with a D4 Endiav% g:{fractorreter

equi pped wth a CuKa s 2pd 56 A) operating at
40 kV_and 50 mA. The sa scann

20, v B B e engR T s ERe 00 Oh i ok e
Qfa prepar&RE clif ciEbAptogRpPICRIrdhSPA BC 8 XENcne K0/20 $P ARYptRR/0.2
corrected using the NI ST standard SRM6/5 (standard
peRRIER. flpwg= §3) mpymin, 260ing) \Ehg angly§ga cppiiqns are as follows:

@hyalhak WO 2RO 130 tnd, 8140 1P AMeARYe/@D YEDMEAY $ibR= §.0 il min,
the relative intensities of the diffraction peaks nay

vaP¥mdue to preferred orientation resulting from

factors _such a cryst al rmrnhnl ogy and habit VWher e

the effects of |prRderioed|orientation afe préSent, [0

peak i nt &x3PPlcgs are alteredc pbulsoPpe characteri stlic

peak positions oF HERollymorph are  uhéhaAgeMSOSele.

e.g., The ygitgd Stayes PhagdacoRgia; #23, Matdponal

Formul ary #18 pages 1843-1844, 1995, | Furthernore], it

i s al so|welQ known 1PA the ey sit dddmpgPaphy art that

for any -given—crystal—formthe—angutar peak positions

may vary slightly. For exanple, peak positions can

ﬁzlrr:t gT? uFoll%)w Vﬂ% clua}%‘l Igr?cp cxampfcl}gréﬁegn éjgtraﬁ(—t:s Sthgslis of the

dr)srallalc ammial of(jhe prhﬁnpmeamom eAD staging mam&'Bmeandl reagents are well
case,

SBEFE Pt eno B R e Bpd Ao ARG R Gurelof SRl pverpec

aeepunt these potential variations wthout hindering

t he unequi vocal identification of the indicated

crystal form Confirmati @xapbledocrystal formmay be

AR s Sl OB RO RS B¢ S Bpetay 1 46 T

more pr om nent télﬁiﬂ%i&o -2@r maaz@l BJy[)q)ynﬁﬁmRzime
S)-(- 5-Di ch -4’ -fluoro- blghenl- - g
1- (4, 1560176 {3& TR RG- SZPgChloro -4"-fluoro-biphenyl 4—ylmethy1) 1 (4, ,6,7-

Itmﬁ;&b 2Bk Mhz)zop «?r[)quthcﬁn% -8 @mosn%mgi@&ﬁl@gs;)éeﬁb bYn 8PrOH

g‘{l.g ovvder racti on attern avi n o
-ngdd yﬁ‘ieh@lgl@dp@% thgsoly Owhléﬁe@maﬁamelgdhe Emperafifrnear 70°C.

:b%rsi'stcngflbfﬁl And@@bs@%nﬁg%cqgﬁatlon of a white sohd occurs upon addition of
| oro-4"-1luoro-bi phenyl - I me 1-(4,

@p@romma@[ly léhw oagr AHe s slusoyytp ool to RT Isolate txc solid product

by vacuum filtration and air dry to give the title compound (84 mg).
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25 pyrrolidin-2-one can be further characterized by an
X-ray powder diffraction pattern having

waele@riinged shi ng peaks at a 20 val ues of 14.5 apdi/B82047/066069

Al'l diffraction angles are expressed with a tol erance
of 0.1 degrees. WD 2007/124254 PCT/ US2007/ 066069
-141 Table X. X-ray powder diffraction (CuKa radiation
source, a, =1.54056 A) peaks of crystalline (3R-5
S)-(-)-3-(3,5-Dichloro-4'-fluoro-bi phenyl -4-yl net hyl ) -
1-(4,5,6,7-

azol -5-yl)-pyrrolidin-2-one. 2-Theta

t&&mhmmm
Angle Inte t
60%0° 15 N3 toidifaiqhchbn Bl 7% Srolfedlyinfs g ehesgyy
IFfiBctoBdtet) eqififhed with4. CiKsdsoRrce 5164836 B) oRatidg 22403V and

.6 . 4 77, S lnt .fIIovvln sectjop ..
SleTia e ietcmied ron S g a05ine il Mg ssaiotRogingo and a
lééa%frhltb of 813 sé’dll?ér W@l Sanplb &sﬂ@d&ﬁﬁf@ﬁr%a}t lb'@co'rr@&t@d‘ﬁéncg\the

zynme assay Human 11(3-HS

é\H@T @ﬁatl@ﬁrf?/ g%a%(ﬁaéaaréyeaéfsaé 8y H&meeﬁkaa\%m taﬁ by
Je%sfsll\l/ssl%a@%@mﬁ @ﬁﬁ@ygweﬁfews@m %ﬁme m§tlvéﬁrﬁergit§§@hn@d

a concentrati on of
wiféipgionpetks mey verchie & rrcteredh Olthﬂé%‘@ﬂ éqsvlélag freméafé@ﬁ Sl as

QfysR1 BBipBloby a RrW}e%k[e Mﬁ&fgie?érl%d‘éﬂ@l{tﬁloﬁﬁ?é’pr@sreﬁt
further d|Iute 50fo|dfo?ovve subsequent
trerkc ihishdtigsiarg %ﬁrednbutﬁ@wh@mmtla@wg@smhes |thaet o lywparph are

B 5 T DR o P ERGPGTRER v, B SR AIRLE LS,
Z)@@s slﬁ*ﬁ @m4wi %. Ibrilammartet dohéd widldanwil entbe OFstakddraphg ad that
%grdanﬁa} given cryatal?’f%rm Hle angulgrep%a posmons‘fjl %gy gfatc’ry ghghtly For example,
peak positions can shift due to a variation in the temperature or humidity at which a
sample is analyzed, sample displacement, or the presence or absence of an internal
standard. In the present case, a peak position variability of + 0.1 in 2-theta will take into
account these potential variations without hindering the unequivocal identification of the
indicated crystal form.

Confirmation of a crystal form may be made based on any unique combination of
distinguishing peaks (in units of © 20), typically the more prominent peaks. Crystalline
(3R-55)-(-)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one is characterized by an X-ray powder diffraction pattern
having distinguishing peaks at 20 values of 6.0°, 12.0° and 18.1°. Crystalline (3R-5S)-(-
)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one can be further characterized by an X-ray powder diffraction pattern
having distinguishing peaks at a 20 values of 14.5° and 30.4°. All diffraction angles are

expressed with a tolerance of + 0.1 degrees.
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supplied in 96-well polypropyl ene Nunc plates and are
di spensed individually into black 96-well Mol ecul ar
woewrasesH gh Efficiency assay plates (40 L/ wedT/US2007/066069

capacity) in the follow ng fashion: 9 pL/well of
substrate (2.22 mM NADP, 55.5 pM Cortisol, 10 nM

Tris, 0.25% Prionex, 0.1% Triton X100), 3 pL/well of

wat er to conpound wells or 3 pL 20 to control and
standard wells, 6 pL/well reaaonbinant human 11(3- HSD

type 1 enzyne, 2 WD 2007/124254 PCT/ US2007/ 066069

ThbR YL Xwey povofer diffrroom (Cukid radipgerssouicor)-ul5e0Ffad epeaks of

5P L0550 PELS A, DL Sy ST B4 il

are a pr esent assay
onimhgdrd-2tleintdeoRdn)-pyubkdindtae. Wi th 667 pM

car benoxol one (hackgretnd)—and—anothet—set; cont ai ni ng
substrate and eni% &%ﬁ dut coﬁggﬁ 3C%Eaxinum
signal ). Final BMSO &dhedntrationis 0.5%for all 5

conmpounds, cont . : re then

pl aced on a shaker hylz}-Qm robotic a?¥t of tlhe Tecan
for 15 seconds |bef oreldb®i ng caver ed®®hd stdcked for a
three hour inclbationlSperiodlat rodn®tenpdrat ure.
Upon conpl etion of thi&lincubation, 63%e Tegan robotic
arm renopves each pl a?®2 i ndi vi|dual | ¥3.9rom tlhe st acker
and places themin poxi.éion fogr add#r8on af 5 pL/well
of a 250 pM carbenoxotxnne sol uti on gnOstop |t he
enzymatic reactlion. Ppges 10 |are tipem shaken once
nore for 15 sec¢onds then placed 1ntg an Utjra 384

m cropl ate reader (35pEX460EM) T 0g glet ect|i on of
NADPH f | uor escence. Dgg & for exanpi g gompognds in the
11- 3HSD1 assay [are SRy et ow. Huzflbl T Exanpl e
Structure | 3HSD—% iuﬁﬁ£ ()—HiN fo%Ci N 100 C |
O CH3 HN N\ G——FN3IF+—€CcE&—1+—6O6-+Cr H

P

]
N

O, U'io L

In the following section enzyme and functional assays are described which are
useful for evaluating the compounds of the invention.
11B8-HSD type 1 enzyme assay

Human 11B-HSD type 1 activity is measured by assaying NADPH production by
fluorescence assay. Solid compounds are dissolved in DMSO to a concentration of 10
mM. Twenty microliters of each are then transferred to a column of a 96-well
polypropylene Nunc plate where they are further diluted 50-fold followed by subsequent
two-fold titration, ten times across the plate with additional DMSO using a Tecan Genesis
200 automated system. Plates are then transferred to a Tecan Freedom 200 system with
an attached Tecan Temo 96-well head and an Ultra 384 plate reader. Reagents are
supplied in 96-well polypropylene Nunc plates and are dispensed individually into black
96-well Molecular Devices High Efficiency assay plates (40 uL/ well capacity) in the
following fashion: 9 pL/well of substrate (2.22 mM NADP, 55.5 uM Cortisol, 10 mM
Tris, 0.25% Prionex, 0.1% Triton X100), 3 uL/well of water to compound wells or 3 uLL

to control and standard wells, 6 pL/well recombinant human 11B-HSD type 1 enzyme, 2
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2007/ 124254 PCT/ US2007/ 066069 -143- HN N O C 57 N

wagmwo1242s4 HN-N ~ O Cl 72 N 416 Br ConpoundsP@f/Us1967/066069

i nvention can also tested for selectivity agai nst
11-3HSD2 in an assay simlar to that described for

11- 3HSD1, but using the 11-3HSD2 enzyne. The assay

using the 11-3HSD2 enzyme can be carried out by the

nmet hods descri bed herein 5.1and suppl enented by

met hods known in the art. Wen tested for selectivity
agaveibef compount-d3HSHR. Enzyitineate EXantption o8 ercant dihdetiored s¢r@s of
haye 535 fa reater inhi.bition of.11- 3HSDL enzyne

SNS i srRah Shoay BT Pl S i D LG Substrat
3G LMTBLbdM0RBISE (BackBloin@SEYan bHherhef donAMIB kuBQfatd dhd
snmooth muscle cells (AOSMC) are cultured in 5% FBS 10
GRBRHYithowt epmpoBnh(a iRy sispihganal BIMY) cenqeragen jsdge for all

QMmg&ﬂM 'CBﬁ’tﬁﬁst én‘arétaﬁ@é}ds rsUSRERdR fladld & LA8ARE bY tRfrobotic arm
4 cells/nm in 0.5% FBS assgﬁlnedlun1contaln|ng 12

@élh@ﬂewm\ﬂmalﬁt Eeondy b@féreéa@gltg@%qr ndfstagkqdgoi-sibiee hoat ipgyibation
yl.
TR P30 ML R BRSPS
hioaevss each :@%@Ondlvmlﬁcﬁom Hulstagkdragd plachs ¢itcinoin pogiidn 1 addation
in ass

io?glﬂtg%e?ldof a%SO c r S aotlon%7sqgt10 5‘% SKR/ h% enzglgl react‘Lf_\iﬁn %lates

|unlconta|ang npoun
lafavréd sh@lﬁenlﬁceMncmrfbﬂ ISSCBaébndS(hlem blabedziﬁnd ah IU]&s 38lymidegl atficader

2?%#@?&5&& JeteFEOI{ @ﬁﬁg@é@ Ear%f?Cgrcl:(‘g Si%)atcgf o 'r\/bdl um
subsegd@rir @ﬁlﬂbM%bﬁp@fndg Drthé SOPHSBI AgayRars MPETHAdWE

CO U GCIToT

sol ut ion, an a | ophycocyani n ??an
Example Structure BHSDI

IC50

(nM)
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(APC)-cortisol conjugate and free cortisol analyte
conpete for binding to a nouse anti 20 cortiso

wa@eaorhotyd Eur opi um (Eu) -anti nouse |1 gG conpl exPCHUSIET/066069

| evel s of free cortisol result in dimnishing energy
transfer fromthe EuropiumlgGto the APC-corti sol
conplex resulting in |ess APC fl uorescence.

Fl uorescent intensities for Europiumand APC are
measured using a LJL Anal ysti4AD. Europi um and APC
excitation is neasured using 360 WO 2007/124254

PCT/ US2007/ 066069 HNn-1d4 nn1ex0|tat|on and 615 nm and
650 mm emi ssiop fi N pectlmely Ti me regol ved

par a ter% for| Europ .is |ntegrat|§ )
time|witR’a 200 .is deé ay ra--t-rs are 4810 at
150 $ |ntegrat on tine with 5 Fl uor escent
intemsities neasured for APC are nndl -d by| di vi di ng
by the Eu ftuorescence (APG EU). This ratio o/ 1s tnen

used|to determ ne the!NiR knomn cortisol concentration
by |nterpolat|on u5|n'\ corfj %t andard curve
fitted wih a @- par anet > sguati on. [The$lé
concentrations| are then used-to deierm ne cofrpound
activity by plptting concentration versus %
inhibition fitting with a 4-paraneter curve and |
reporting the | C50 AII of the exanpl es discl osed

her ei poRBHRIAS b tﬁ& ﬁlv@ﬁ-‘tto'n\ébﬂ Yisd ﬁst&h%r @H%@ltﬁg’%aﬁﬂspl 11|§?[—ISD2 in
snooth nmuscle cell assay with IC5 | ess

VsSSP @ﬂ)elﬁlrf@dhaéfé@sﬁiplpeésfwblnﬁiﬁ%@k éwteusm@dher 1/14 BlngIPfh eltzmme The
Iﬁ%‘ﬂ? HSlﬁ‘%{hE g gﬁmteﬁzm&h%e E'ﬁh!:d ﬁﬁ%gYhe lsg'ésgng d herein

| ess Ddata for exanp oun s In
hodreuppRoreticd by methods lmwanlneth@@ttl Waslsaytedifoe S& eromy agamst the

gj %Dﬁ%%é%lg%% %ﬁ‘!r%oto héﬁ\%% |g£\4~ gpgﬂbiti'oé 2'11-

GHSDHE enfihe as compared to the inhibition of 11-BHSD?2.

Human aortic smooth muscle cell assay

Primary human aortic smooth muscle cells (AoSMC) are cultured in 5% FBS
growth medium to a passage number of 6, then pelleted by centrifugation and
resuspended at a density of 9x10” cells/mL in 0.5% FBS assay medium containing 12
ng/mL hTNFa to induce expression of 11B-HSD1. Cells are seeded into 96-well tissue
culture assay plates at 100 pL/well (9x10° cells/well) and incubated for 48 hours at 37 C,
5% CO,. Following induction, cells are incubated for 4 hours at 37°C, 5% CO, in assay
medium containing test compounds then treated with 10 uL/well of 10 uM cortisone
solubilized in assay medium, and incubated for 16 hours at 37°C, 5% CO,. Medium from
cach well is transferred to a plate for subsequent analysis of cortisol using a competitive
fluorescence resonance time resolved immunoassay. In solution, an allophycocyanin
(APC)-cortisol conjugate and free cortisol analyte compete for binding to a mouse anti-
cortisol antibody/Europium (Eu)-anti mouse IgG complex. Higher levels of free cortisol
result in diminishing energy transfer from the Europium-IgG to the APC-cortisol complex
resulting in less APC fluorescence. Fluorescent intensities for Europium and APC are

measured using a LJL Analyst AD. Europium and APC excitation is measured using 360
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Cortisone Conversion Assay In general, conpounds are
dosed orally into mce, the mce are challenged with a
subcut aneous injection of cortisone at a set tinepoint
after conpound injection, and the 5 blood of each
animal is collected sonme tinma4l ater. Separated serum

is then isolated and anal yzed for |levels of cortisone
antexeation snd 6 Fynnh GdVBEOMB) erhisdibrofiktats pypecavaty | Biteaesobykd

L nhi D h in

FEATSERGLERpp B MR P ek’ Ak 2o EREsiRB e
fpaxarnetda;rdr(aset 8pisagu ént&awtoayinat widveshgredoei @Ihiore:séenﬁ tensities

AT R ARE A b P Fialo B el IR PGS o RO s raio

(Eptﬂmousadi& (&lteﬁmﬁfeemrrﬁdowmco’kﬁ’so\l\le(hMcHEﬁtlolﬁ)bﬂﬁl%wwléMon using a

poI r 80, .0. 05% ww Dow Corning anti

#i‘% 8%3%{? CYEY iﬁﬁ?ﬁg‘”’a%%@arﬁ%%loéﬁ“‘é% 1&\?&%?&%6““3“0“5

\wa 86 used to2Rter@ngd r@&mp@m@tun@s)y@ncﬁu@%ﬁ&naﬁtadnl Wrsu290 p
per. ani mal, foI | oned by a subcut aneous. dose, 200 |

pﬁlévblﬁ?ﬂ Aing vgh axhparnRE WsYerand smertie the 5024 hour s

post KR %%%Xa gsedlsdﬁFsed ﬁerelﬂnd Mgl%ﬁatg%?ﬁwt%/ £¥he§1o{%§n aortlc
chal | enge, "each ani ma Sut han! 26

GoBoth inwstlantibassayfwoith Blapal Ly thah GO0Q nklo | Prefetr¢doaxamplas demonstrate

C dac ncture.into er um separ at o ubes. .On

iy BT s dutf BUa SRS a1k Ronanp oy

MafoesaniphecosPounds in o dfidin fdatic invotehhglcadell @Gaywelelshown

E;Flat es (Corning Inc, Costar #4410, cluster tubes, 1.2
OW-pol ypropyl ene), and the plates are frozen at -20C

until anal ysis| by LC M5/ Ms. For

Example Structure

IC50
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anal ysi s,

serum sanpl es are thawed and the proteins

are precipitated by the addition of 20 acetonitrile

W@ oenwrarassg d4-corti so
vortex m xed and

| internal

standard. SanpCBESHNT066069
centrifuged. The supernat ant

is

renoved and dried under a stream of warm nitrogen.
Extracts are reconstituted in nmethanol/water
injected onto the LCGMS/ M5 system The |evels of

(1:1) and

cortisone and cortisol are ggsayed by sel ective
reaction nonitoring node follow ng positive ACPI
ioni zation on @ triipRe quadrupol e nass

spect r ophot onef er. 07f124254 PCT/Q452007/(066069
- 146 | Dat aof or exanpl WI%Aeé\@,o;ute i N yEVvo
corti sone conversion assa re bel ow. o

I nhi bition after Exanple Stiflicturel 16 hours | (dose g
10 (mglkgl)—HN N\ O Cl 36 95 N°C \F HNOC I
N41C1r084|~HN Od—|NO&:I NN44 92 C ~ 1 ~ N
Phar fraceut i cal | y \ pt gbl e salts and common

nmet hodol o%y for prran t @ 5 are wel | knomo'_én
the art. 'See, e.g., P. ) BBoK
PHARWACEUTI CAL| SALTS: PROPERTI ES; ON AND USE,
(Vv W | ey-VCH 2002); S M Berge, et al .,

" Pharraceuti+cal—Sat ts—3Jour nat—of Phartraceutical

Sci ences, Vol. 66, No. 1, January 1977. The conpounds
HKcutdlm Yive Sertisone Conversion Assay

In general, compounds are dosed orally into mice, the mice are challenged with a
subcutaneous injection of cortisone at a set timepoint after compound injection, and the
blood of each animal is collected some time later. Separated serum is then isolated and
analyzed for levels of cortisone and cortisol by LC-MS/MS, followed by calculation of
mean cortisol and percent inhibition of each dosing group. Specifically, male C57BL/6
mice are obtained from Harlan Sprague Dawley at average weight of 25 grams. Exact
weights are taken upon arrival and the mice randomized into groups of similar weights.
Compounds are prepared in 1% w-w HEC, 0.25% w-w polysorbate 80, 0.05% w-w Dow
Corning antifoam #1510-US at various doses based on assumed average weight of 25
grams. Compounds are dosed orally, 200 ul per animal, followed by a subcutancous
dose, 200 ul per animal, of 30 mg/kg cortisone at 1 to 24 hours post compound dose. At
10 minutes post cortisone challenge, each animal is euthanized for 1 minute in a CO,
chamber, followed by blood collection via cardiac puncture into serum separator tubes.
Once fully clotted, tubes are spun at 2500 x g, 4°C for 15 minutes, the serum transferred
to wells of 96-well plates (Corning Inc, Costar #4410, cluster tubes, 1.2 ml,
polypropylene), and the plates are frozen at —20°C until analysis by LC-MS/MS. For
analysis, serum samples are thawed and the proteins are precipitated by the addition of
acetonitrile containing d4-cortisol internal standard. Samples are vortex mixed and
centrifuged. The supernatant is removed and dried under a stream of warm nitrogen.
Extracts are reconstituted in methanol/water (1:1) and injected onto the LC-MS/MS
system. The levels of cortisone and cortisol are assayed by selective reaction monitoring

mode following positive ACPI ionization on a triple quadrupole mass spectrophotometer.



10

15

invention are preferably formul ated as pharmaceuti cal
conpositions adm ni stered by a 10 variety of routes.

woay/1preef er abl y, such conpositions are for orBCT/US2007/066069

adm ni stration. Such pharmaceutical conpositions and
processes for preparing sane are well known in the
art. See, e.g., REM NGION: THE SCI ENCE AND PRACTI CE
OF PHARMACY (A. th Gennaro, et al., eds., 19 ed.,
Mack Publishing Co., 1995)._1kbe particul ar dosage of a
conmpound of formula (I) or a pharmaceutically 15
accepbatlfer sainpletchepawfls mghidquedn vyocoriserictcoteragn assay are
gﬂ&%g hx; anmount according to this invention wl|l
ep 63u00n the particular circunstances of the
conditions|to be treated. Consideration$ %ualibi@sn after
dospge, route of adm nistration, and frequench lohirs
dos?%@ang’ﬁee best WO 200794 ¥54 PCT/ US2007/ 06@0GDf 16147
decj ded by| the attendi ng physician. General | Ymgkg))
accepted apd effegtive dose ranges for oral or
parent er al adni&i%tzg;ﬁbn W be from about 0.1
ng/ kg/ gay to abou g y which translatgs into
about ng| to 600 ng, q] ically betmeé) 30 ny
andl 200 ng for human patients. ch dosages will| be
admnistered to a patient in need df 5 treatnent from
onel to three ti'mgs each day or as often as needed to
ef flectivel trégé:%ﬂé%%‘e..e sel ected from those
descripfd her ei n: kH‘Ewﬂirlthe art |of preparing
forphul ati ons can readil§”s @ thép}:roper form and
node of adpm nistrati on dependns n the particul ar
characterifgtics of the conpoundosel ected, the
di sorder or comgiion to be t(eated, the|stage of the
di sorder or 10 NéEEDLi n, ot her rel eyant
circumg anges. ( N armaceuti cal Sci epces,
18th Edit}jon, Mack Pubtig y (1990)). The
conpounds £l ai med herein can bel m nistered by a
variety oflroutes. In effecting freftnment of a patient
afflicted with or at risk of devel oping the disorders
descrj .20, -
phar rERa eSS o BRRANARa BB B B0y B pouring hem
admvell lstoemedthenrtasey, 4 ornSeahl,rode HAEDBOOKN@Kes t he

n i I eyl f ' t
PR e RN sk B e B PR BRI B st .
(W€ Hac Wiile e VEBIROWNOS Ve Barghcer alltiPharstaeduaical ISeles, "afokuymal of

ally, b i.nhal atj on, or th uhcut aneou
gl i SPLOBEL. A o H SRR g gpresen
ie@h@dn ar@peftkably foid@hdhs piatidcen@dbdompoti€icl admiistetdBy a
routes, Oal adninii%iation ma qﬁeferre r

.be d for.
VPR Rbfotey Mesharefsr 6%0@88%?(?“5@@ kpral admigigratine Sych
ipAgrhABGESal WBRP & it hn Bfto@dd¥h RirprdpatihdameSrd WRPIESWAli the art.
or not preferred, the conposition may be nade
Soarita B TNGEON T B S LN AN HIRA S B DB PRARMACY (A.
mnistration, te. g . intravenous, intraperitoneal or
Crtnalinfe ebrcds 1o goh Rouskine Per 1983007/ 066069

The particular dosage of a compound of formula (I) or a pharmaceutically

acceptable salt thereof required to constitute an effective amount according to this
invention will depend upon the particular circumstances of the conditions to be treated.

Considerations such as dosage, route of administration, and frequency of dosing are best
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-148- WE CLAIM 1. A conpound structurally represented
by the formula: HN\ NORL NR3 R2R4 wherein: 5

woRM00782425% - hal ogen, -O CH3 (optionally substipar/Es2007/066069

with one to three hal ogens), or -CH3 (optionally
substituted wwth one to three halogens); R2 is -H,

-hal ogen, -O-CH3 (optionally substituted with one to

t hree hal ogens), or -CH3 (optionally substituted with
one to three hal ogens); R3 iig7-H or -halogen; 10 R4
Is -OH -halogen, -cyano, -(C -C4)al kyl (optionally
slatidad yuhedtewding pyneiano Gendrakie atrabiod embdffective dose ranges for

gagor ﬁ%n%%rlﬁ é%grﬁﬁ}alt@?:ﬁréll ¥ @L{%él&u&:qt %/1%/{1(&1%‘[8 & ut[ o mg/kg/day

v@icﬂil-ﬂ%cnﬂét@ Nfan,bout((Gﬁg €B)0dyog, @ad iny)fe typically between 30 mg and 200

:rfl%_fé%g@r%l C&;tsal éa%] dos kﬁé’@é bB ﬁgrﬁws %t)o (aFEﬁ‘rﬁn% in need of

-tl(eﬁilne@lf}(ah kiyd to (ﬂ(@ N@Eélfﬁ&l( H?ﬂyldr as qt@) NpBIIRY (Riffle)tivelRotrddr a
%21 /| \.R5 / l}\ll _~ (CH2)m R5 =N.

L F@SaSﬁRF R‘ﬁtﬁsﬁ?@moﬁe %é‘écr eé crigfng CH 2) M N- (CH2) n Nom Rzo

R21  B2e sHR¥edln Mhel dit SR prdpa@ng@rmulations can readily select the proper form

and mode of administration depending upon the particular characteristics of the
compound selected, the disorder or condition to be treated, the stage of the disorder or
condition, and other relevant circumstances. (Remington's Pharmaceutical Sciences, 18th
Edition, Mack Publishing Co. (1990)). The compounds claimed herein can be
administered by a variety of routes. In effecting treatment of a patient afflicted with or at
risk of developing the disorders described herein, a compound of formula (I) or a
pharmaceutically acceptable salt thereof can be administered in any form or mode that
makes the compound bioavailable in an effective amount, including oral and parenteral
routes. For example, the active compounds can be administered rectally, orally, by
inhalation, or by the subcutaneous, intramuscular, intravenous, transdermal, intranasal,
rectal, occular, topical, sublingual, buccal, or other routes. Oral administration may be
preferred for treatment of the disorders described herein. In those instances where oral
administration is impossible or not preferred, the composition may be made available in a
form suitable for parenteral administration, e.g., intravenous, intraperitoneal or

intramuscular.
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the point of attachnent to the R4 position in formula
l; wherein 5 mis 1, 2, or 3; wherein nis 0, 1, or
2, and wherein when nis 0, then "(CH2) n" is a bond;
R5 is -H, -halogen, -OH, -CN, -(C -C4)al kyl (optionally

substituted with 1 to 3 haliagens), -C(O OH,
-C(OO0(Cl-A)alkyl, -C(O-(C1L-4)al kyl, 10
V& CCAI4) al kyl (optionally substituted with 1 to 3
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wherein:

R' is —H, -halogen, -O-CH3 (optionally substituted with one to three halogens), or

-CHj (optionally substituted with one to three halogens);

R? is —H, -halogen, -O-CHj (optionally substituted with one to three halogens), or

-CHj (optionally substituted with one to three halogens);

R’ is —H or -halogen;

R'is
-OH, -halogen, -cyano, -(C;-Cy)alkyl(optionally substituted with one to
three halogens), -(C;-Ce)alkoxy(optionally substituted with one to three
halogens), -SCF3, -C(O)O(C;-Cy)alkyl, -O-CH,-C(O)NH,,
-(C5-Cs)cycloalkyl, -O-phenyl-C(0O)O-(C;-Cy)alkyl, -CHy-phenyl,
“NHSO0,-(C,-Cy)alkyl, -NHSO»-phenyl(R*")(R?"),
-(C1-Ca)alky-C(ONR)R™), -COONR)R™),

R® . R’ . R?
5®Rs VAR R55—<\>—R55/\N
' ! =N ! =N ' —_
. 0
Ron
! / N\
i 5 5 1 —R8
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wherein the dashed line represents the point of
attachnment to the position indicated by R5; wherein m
is 1, 2, or 3; wherein nis 0, 1, or 2, and wherein
when n is 0, then "(CH2) nli4ps a bond; 5 R6 is -H,
-hal ogen, -CN, -(G-C4)al kyl (optionally substituted
with 1 to 3 halogens), -O (G -C4)al kyl (optionall H,

substituted W|th1t03haloge.s) or 0 N RzoL 0
R7is 10 -H, /hal\ogen N Kyl { onal 3
substituted WNth 4 t o?@%ens) RS ﬁwj

i ndependent |y each occurrence -H,

-(G -Co)al kyl(optlonally substl it ed vvlth 1 to 3

hal ogens), (R%OB)a/Q@ |onaII sybst it ut
Wlthlt03 g8Ns) |k|
-S(2) - (C3- ) oal kyl or :

-S(2)-(G -C3) al kyl(o’ptlonally substltuted Wlth l1to3

hal ogens) ;

represents the point of attachment to the R* position in formula I; wherein

NH

d%

, wherein the dashed line

mis 1, 2, or 3; wherein nis 0, 1, or 2, and wherein when n is 0, then

“(CHy) n” is a bond;

—H, -halogen, -OH, -CN, -(C;-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(C;-Cy)alkyl, -C(O)-(C;-Cy)alkyl,
-O-(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-S0»-(C1-Cyalkyl, -N(R*)(R®), -phenyl(R* }R?"),
-C(O)-NH-(Cs-Cg)cycloalkyl,

! N 1 1 1 /_\
O TN —N TN +N O
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L@ N o) j—ghﬁs 8N crym 8N o
I - ] - I - m I -
1 ] ' 2
1 I 1 6 R8 1 6 \/ 1 ! ___/
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iq + AL et
N=(CHym  © NT@Hn KJ\ /(CH )n
Q—N> Rzzk_@ d 2
R R’ —R®,
) 0 Q
)J\ (CHy)m /(CHQ)n )JJ\ /(CHZ)m
W—RZO | 21 N 7
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RO is -H or -halogen; R10 and R11 are each
i ndependently -Hor -(C-C4)al kyl, or RLO and R11

wo a00en2e26get her with the nitrogen to which t hRYT/HE®07/066069

attached form pi peridinyl, piperazinyl, or
pyrrolidinyl; 20 R20 is independently at each
occurrence -H, or -(G-C3)al kyl (optionally substituted
with 1 to 3 halogens); R21 is independently at each
occurrence -H, -halogen, or.150GC -C3)al kyl (optionally
substituted with 1 to 3 halogens); R22 is

i ndependent | t each occurrence -H or

-(Ci-Co)al k ionally substituted 25 with 1 to 3

hal ogens); an 3 is independently at each occurrence
-H, - (G -C4)al kyl, or WD 2007/ 124254 PCT/ US2007/ 066069
-151 - C(O) O (G - B4y Hhggjn theglashgd Speepisaibibe PR @tggchment to

or a pharr@g%égtit';&lqhdiyat@p@q@t;able salt thereof. 2. A
conpound of aim1l structurally represented by the

formul a: Ghareirmis IN2, 043 gwhergin R 11, ang wherpn when n is 0,
wherei n R 8, Qbh,) Pfis Ap&Lr €0l somer thereof; or a

phar mageuti cal 'y acceptable salt thereof. 3. A
conpoling of aiml or daim2 wherein Rl and R2 are

chlorine, g§ g8 elQ01goRe ll{_xrttgt Qhily Qfbstityted with 1 to 3
phar maceut i c’aﬁ? ?lgea’ccerﬁtggl e45as Ig?%erye%\ﬁo.s AR ©
conpound aslagess) (. sty (op@nefly Qbstitntsd withHrted dghlogens), or
wherein R3 is 10 hydrogen, or a stereoisoner thereof;
or a pharmadeutical |y acceptable salt thereof. 5. A
conmpound as cJ ai el by any one of Clains 2 through 4
wherein Ris N1or a pharmaceutically acceptable
salt thereof. 6* A conpound as cl ai med by any one of
G aings2 through 4 wherein Ris H
s
—H, -halogen, or -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C;-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(C-Co)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)~(C5-Cg)eycloalkyl, -S(O,)-(Cs-Cs)cycloalkyl or
-S(0,)-(C-Cs)alkyl(optionally substituted with 1 to 3 halogens);
R’ is—H or —halogen;
R'%and R are each independently
-H or —(C;-Cy)alkyl, or R'® and R taken together with the nitrogen to
which they are attached form piperidinyl, piperazinyl, or pyrrolidiny];
R*is independently at each occurrence -H, or -(C;-Cs)alkyl(optionally substituted
with 1 to 3 halogens);
R?!is independently at each occurrence -H, —halogen, or -(C;-Cs)alkyl(optionally
substituted with 1 to 3 halogens);
R is independently at each occurrence —H or -(C;-Ce)alkyl(optionally substituted
with 1 to 3 halogens); and

R*is independently at each occurrence -H, -(C;-Cy)alkyl, or



N or a pharmaceutically acceptable salt thereof. 15 7.

A conpound as cl ained by any one of Clains 1 through 6
wob@rea2sR4 is R7 RS N and R7 is hydrogen, oPCHUS2007/066069

stereoi somer thereof; or a pharmaceutically

acceptable salt thereof. 8. A conpound as clai med by

any one of Clains 1 through 6 wherein R4 is WD

2007/ 124254 PCT/ US2007/ 066069 -152- -6 R6 and R6 is

hydrogen, or a stereoi soner_iishereof; or a

pharmaceutically acceptable salt thereof. 9. A

conpotFagCelLarkigd obystemyis@me thpfeof] aiambariatdutioalytregptable

V\heregalttﬁge&s 0O00i4 N OHoOoRB R R, or, or a

stereol soner thereof; or a 5 pharnaceutlcally

accepﬂabh$omahﬁ(ﬂhmnemmmumﬂyn@nsaﬂﬁﬂumﬂeﬁsmnhalned by

any one of Clainms 1 throu h 8 mhereln R5 is chlorine

or fluorine, or a ster 0| thereof; or a
pharmaceutically accep tper eof. 11. A
conmpound as cl ai ned by a oq C,ainms 1 through 8

wherein R5 is fluorine, 10 r a stereoisoner thereof:
or a pharmaceutiucal |y agceptable salt thereof. 12. A

conpound t hat i$\ M.
(3R) - 3[35D|c o AR o[ 1, 1' - bi phenyl ] - 4-yl) et
hyl]-1- [(59) -4, X7-te ydro | Hi ndazol -5-yl]-2-

pyr r obhefetidhds or a pharr nmaceut i- Ok pgreoispmephcgnfeorgal t
there arm&c%utlé%llg Qgﬂéﬁﬂdﬂlg s&lmgrebis

(3R - 5-Dichl oro-4'-f1uoro-bi phenyl -4-yl met hyl ) - 1-
85 (4A53061PVUItdelf@¢1§71er§ Cim Mbez@n%h 9‘3/ R are Chlorine, or a
pyrr okthl%b@o%er(m&eoqr or%t@m{aﬁaﬁfé%d jaﬁ%@églt%le AR GRpdaP! €

salt ereo r maceut osition Whl ch
donpr Awmpaumpbun@i tysang loaé ofecaimy lahlybugloh ghokin®’ai ns

1 thr R}lflcgg 6}1 os'Eer&m%En%F ﬁlgllegp A2 pﬁa'?ﬁﬁc%%callﬁ? rélcc%ptable salt thereof.
Ut c Ay

phar mace
5. A compound as clalmed by any one of Claims 2 through 4 wherein R”is

, or a pharmaceutically acceptable salt thereof.

6. A compound as claimed by any one of Claims 2 through 4 wherein R’ is
N
NI\\ 5\ \‘\\\\‘:
, or a pharmaceutically acceptable salt thereof.
7. A compound as claimed by any one of Claims 1 through 6 wherein R* is
R7
LT
' —N

and R is hydrogen, or a stereoisomer thereof; or a
pharmaceutically acceptable salt thereof.

8. A compound as claimed by any one of Claims 1 through 6 wherein R* is
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acceptabl e salt thereof, and a pharmaceutically
acceptable carrier. 20 15. A conpound as cl ai ned by

waey7omespf Cains 1 through 13, or a stereoi SPOEUS2007/066069

thereof, or a pharmaceutically acceptable salt
thereof, for use in the preparation of a nedicanent.
16. A nethod for treating netabolic syndrone in a
patient in need thereof which conprises adm nistering
to said patient an effectivgsanount of a conmpound as
25 claimed by any one of Cains 1 through 13, or a
st ereoi somér thereof, or a pharnmaceutically acceptable
salt thepaqf. WO 2007/124254 PCT/ US2007/ 066069 -153
! Ror treatlngtypeZdlabetes in a patient
in need tTér eof andhRS ahhylowgen. @ estera@dwinai thtreof; nigp t 0 sai d
patie an e ctive AMm a conpound as cl ai ned
by ﬁharrélﬁcél’ua?aﬁﬁacceprggl S#ﬂghereoil or a stereoisoner
ther eAfc;ornpburai 39 kR mimaiceuny oad bfyClamdetbtoa@li & wharein R’ is
thereof.,5 18. ;A nethod for treating atherosclerosis
in a p:at@ ent 444{1 need thereof which conprises
adm ni'stNer ng said pdtient an effective anount of a
conpoun&"j%s i fed by%@ne of Claims 1 through
13, or a sﬁserem Sm%r th
acceptabl e salt ther eof .
pr epaphangacuteiip actreptable sa’ittaemﬂz wher ei n the

ternediate is Cl 10 di
6 epa Cr?B‘%“‘b“&ﬁﬁl?Bﬂ%?‘%&fanX °8f %1 %AF‘& gh gﬁ“ e Erine
I Nt er peficaihne, dra stefdofsbmbiNhéteoNorG phlarmgakeutcap s icabptatesalt
(3R) - 3.5-Dichloro-4'-fluoro[1, 1 -bi phenyl]-4-yl)net
hyl ] - %e(‘)gS) 4,5,6, 7-tetrahydro- 1H i ndazol - 5-yl ] - 2-
Qyrroli déhiﬂ@lﬁlﬁl as thirdedl by $h@bt @18%ns 1 through § wherein R is fluorine,
(3R)-3-[3,5-Dichloro-4"-tluoro[ 1, 1 -bi pheny I% 4-yl ) met
hyl | - Qr1S(t@s‘alsonzpr@e@ﬁ-qéphgwwcaimaﬁ?ﬁ@%@sa therept 2.

Ryrr o{y c@hﬁb@ﬁﬁl tAs 1st3tRb A4 simciabid0iddrof IN-bHABSHRNY 1) RAbthy1]-1-
pure form : stall'ine

( 3R) - B39, éﬁﬁrtéqrﬁhaﬁr@ 1H-indpzgdd ol 112- pyrrpligipeasr  Phariprgaytieally
hyl ] - g:cc%t?rﬁ% Salt thereof.

13. A compound that is (3R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-

Rna sterte omcgncﬁ reolf’t | Cal ! y

(4,5,6,7-tetrahydro-1H-indazol-4-yl) - pyrrolidin-2-one or a pharmaceutically
acceptable salt thereof.

14. A pharmaceutical composition which comprises a compound as claimed by any
one of Claims 1 through 13, or a stereoisomer thereof, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.

15. A compound as claimed by any one of Claims 1 through 13, or a stereoisomer
thereof, or a pharmaceutically acceptable salt thereof, for use in the preparation of
a medicament.

16. A method for treating metabolic syndrome in a patient in need thereof which
comprises administering to said patient an effective amount of a compound as
claimed by any one of Claims 1 through 13, or a stercoisomer thereof, or a

pharmaceutically acceptable salt thereof.
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4,5,6,7-tetrahydro-1H i ndazol -5-yl]-2- pyrrolidinone

as clained in claim21 or 20 claim 22 characterized by
w@e@k4a2424 t he X-ray pattern at 20 diffracti on BOGUSHOTH66069

6.0 0.1,12.00.10and18. 10. 1.

17.

18.

19.

20.

21.

22.

23.

-153-

A method for treating type 2 diabetes in a patient in need thereof which comprises
administering to said patient an effective amount of a compound as claimed by
any one of Claims 1 through 13, or a stereoisomer thereof, or a pharmaceutically
acceptable salt thereof.

A method for treating atherosclerosis in a patient in need thereof which comprises
administering to said patient an effective amount of a compound as claimed by
any one of Claims 1 through 13, or a stereoisomer thereof, or a pharmaceutically
acceptable salt thereof.

An intermediate for preparing a compound of claim 12 wherein the intermediate is

Cl

OH

An intermediate for preparing a compound of claim 12 wherein the intermediate is

o] cl
HO
HN N H
N=
e
F-

Crystalline (3R)-3-[3,5-Dichloro-4'-fluoro[ 1,1'-biphenyl]-4-yl)methyl]-1-[(5S)-
4,5,6,7-tetrahydro-1H-indazol-5-y1]-2- pyrrolidinone.

Crystalline (3R)-3-[3,5-Dichloro-4'-fluoro[ 1,1'-biphenyl]-4-yl)methyl]-1-[(5S)-
4,5,6,7-tetrahydro-1H-indazol-5-y1]-2- pyrrolidinone as claimed in claim 21 in
substantially pure form.

Crystalline (3R)-3-[3,5-Dichloro-4'-fluoro[ 1,1'-biphenyl]-4-yl)methyl]-1-[(5S)-
4,5,6,7-tetrahydro-1H-indazol-5-y1]-2- pyrrolidinone as claimed in claim 21 or
claim 22 characterized by peaks in the X-ray pattern at 20 diffraction angles of 6.0
+0.1°,12.0%+0.1° and 18.1 £ 0.1°.



