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- | - CYCLOHEXYLPYRAZOLE- LACTAM DERI VATI VES AS
I NH Bl TORS OF 11- BETA- HYDROXYSTERO D DEHYDROGENASE

wokoo7/12425hi s application clains the benefit pHf

Provi si onal Application No. 601745, 320, fileawﬁgﬁ?wﬁwa)

21, 2006. 5This invention relates to conpounds that

are inhibitors of 11-13-hydroxysteroid dehydrogenase
type 1 ("11-13-HSDI "), and to pharmaceutica
conpositions thereof, and the uses of these

conmpounds and conpositions in the treatnment of the
KO BEXXRPNRAZOI R LACTAM DERGVATIVES &8 INKIBITORS OF 11-

useful | n GEERINAIRARYSTRDBED ROGENATRS Present
conpounds show potent and sel ective inhibition of
11- 0ThisEnplicatiod clagnssthe benafitef Uste Prolvisional Applidagon No.
dorR3LIE MedHprifh SOHgtEr S responsive to the nodul ation
of 11-13- fﬁ, such as di abetes, netabolic syndrong,
cogn iThis yreventios enlatesrte corppraindstibat hieldhibitors of 11-B-hydroxysteroid

| COi j [ he |iver, . adipase tissue,
SFRRRLE L60LE31 350500 s bt R Lt
thy ywesgof thesekompotnels ancheimpbstions m thgaomincof the human or animal
rtieoi | S. oci at wi.th insulin
Sh5RaL A S AERR oA T U e
cdyppdungs thewipatentwhil sdtectieainbibitive pff SPRPHEDT, hed &l sadtdre€@eful in

| nmar of netabolic. syndr . 11-13- 1 .
AL IREKT R bR SR Do Tr PO RSB uspeas gbetes,
ngtbbMesysdine, sognitivaribohias, meer likapl i cated in the

devebw1&%H}0if(Qeta |ic s¥ndrane. Eyvi depce in

r odent S Ang AU RS T e $4ipgss fipgapypng i Y G optant
Tepy hmrsmfg. . TucEse) ldmh an;d ﬁd@@&ﬁdﬁ@oﬁdﬂxﬁﬂh@nﬁfgﬂi@owﬁic@fd_excess is
2S085E %ﬁlﬂng%ﬁlﬂ Ir(%lgs\kla\g%‘:et, %ils%e%aa %é’efsil%@géen'ﬁ{}iépgﬁg g%ﬁig{d"é‘l?lﬁf whtich
ahepratesat (O clgisicalonbngdn elnagbolie udeme erty- HED DbRg)kyihe

' herogeni c, | i poprotein . phenotypes, |.ower
chFRAEN Sy BUEL HRD1 6l LAOLAL S, BRSPSl RS 01
déwabpinemt oé fbeladlis symirames Elidenst bl rolratsanhRRGadink@nd g-HSD1
tinﬁqjin secretion fromthe beta ce]|s of the islet
RS 8y B f PG APSEy (AL e MRS SR s L1-P-
HSDirenty d 2idibiesc pdtiRots Willliosat sod dhdbsedy reXE8S Sephtic

L ucocorticoids i ir. cognitivye function. Recent
elQEC e iMhes Bepta ohesity BtFovy alipigEe it ipomrof AhSY oS
losrhElpaigsessmaany reffusedisulinresiftaie! thsiRiBadinHnGee wilig

- 0-HSD. i nhi bi tor .carbenoxol on s sho to
et An s e Eh R BF B T R oy e et efresed
Edidahce froe agimdi il dumasstudissciso iralidatey tibi a0 Rx@fs dfieicocorticoids
- 11- 13- HSD. ne,prevent ed agi ng-induced | ppai r nent
i e S e RB RS PR P PR o Reb AT RS o
erfhlaeceqmREBeY fiiationdg 86th nkbaSnd AGENTHe Y 1 BEEID BB ch®enoxolone
WlnErove.nenDr%)rﬁte tlon_lﬂ ﬂﬁce. 30A nunber of

PUBY LI PBINES (PEE VS PP dry hqarby edamey angt pg diahetipsnepd
inagiedtiod of thall 1-BHEI dend ArePenkddRding PRIGcH HhSfiARLd iR RAde.

égﬁlhcatLon W)2004/ 056744 mhicﬁ_discloses -2-
Selqarrinbihrion il A8 with aipharmaseutabagsht has reqadilygn shown
to lirbrevdvakh@ tenfBPini igd | on W2005/ 108360 whi ch

disclos%é pyrrolidin-2-one and piperidin-2-one

der IAVEIIOGRE PHFICR MR BirePReatsf in rpcepByemts Siportig geents that
inkiplk €1-PASTANSe 1ABRkLHGAL AHMic) 3%@1@&%&’6314 WHLE Biscloses

di scl oses adamantyl pyrrolidin-2-one derivatives as

inhibitors of 11-0-HSD. In spite of the nunber 5 of

treatnments for diseases that involve 11-P-HSD1, the

current therapies suffer fromone or nore

i nadequaci es, including poor or inconplete efficacy,

unaccept abl e side effects, and contraindi cations for

certain patient populations. Thus, there renmains a

need for an inproved treatnment using alternative or

R T R PR B ool Wl & 1 1

R [N J Y S |
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15The present disclosure provides a conpound

structurally represented by formula I: RN. \ (| )
or a pharmaceutically acceptable salt thereof,
wherein Rl is -H, -halogen, -0-CH3 (optionally

substituted with one to three hal ogens), or -CH3 20
(optionally substituted with one to three hal ogens);
R2 is -H, -halogen, -0-CH3 (optionally substituted
with one to three hal ogens), or -CH3 (optionally
substituted with one to thrée hal ogens); R3 is -H or

“ai eta i h a
SRR & 50 T e e
(W2 AR5 whih disclo pYOBJidini o0y eaiten it gne derivatives s

ﬁ%?gi"t?to iFW nﬁﬂ%n%f?@g&@@ﬁ@ﬁﬁ@msﬁ%ﬁm discloses

a(@BnFOpyolidial2long derivativep beinkibitd@X ﬁ‘)lG)—B(KSD GOglite 0f/the number

f%ﬁ?ﬁ;ﬁ ﬂiﬁeﬂ-ﬁ% b‘%’f@égpe@ﬂlg)éw current theraples suffer from one

0Nhﬁ@2naﬁ&ﬁﬁmls,(m&dlﬁg%b) or incomplete efficacy, unacceptable side effects,

ﬁ%&fﬁ‘ﬁaﬁﬂ({wa%%{ns Ptalélrs @5 &%&#ﬂonﬁ%@hy&\%gﬁ%&ﬁ%l%eﬁ fﬁgzﬁ

improvel B8atment using altemauve or improved pharmaceutical agents that inhibit 11-

B-HSDI and treat the diseases that could benefit from 11-B-HSD1 inhibition. ‘The presént
invention provides such a contribution to the art based on the finding that a novel class of -
compounds has a potent and selective inhibitory activity on ll-ﬁ—HSbl. The present
invention is distinct in the particular structures and their acti;\rities. There is a continuing
'ne'ed" for new methods of treating diabetes, metabolic syndrome, and cognitive disé)rders-,. |

‘and it is an object of this invention to meet these and other needs. _
The present disclosure provides a compound structurally represented by formula It

HN
N= O R1
R’ R

(1)
or a pharmaceutically acceptable sait there(;f, wherein
R'is —H, -halogen, -O-CHs (optionally substituted with one to three halogens), or -CH;
(optionally substituted with one to three halogens);
R*is -H, -halogen, -O-CH3 (optionally substituted with one to three halogens), or —CH3
(optionally substituted with one to three halogens);
R¥is—Hor -halogen;
RYis
-OH, -halogen, -cyano, -(C1-Ca)alkyl(optionally substituted with one to three
halogens), -(Ci-Cg)alkoxy(optionally substituted with one to three halogens),
-SCFs, -C(O)YO(Cy-Cylalkyl, -O-CH2-C(O)NH,, -(Cs-Cs)cycloalkyl,
-O-phenyl-C(0)0-(C;-Cy)alkyl, -CH>-phenyl, NHSO,-(C;-Cylalkyl,



' 5 , or line represents the point of

attachnment to the R4 positipninforrmlal wher ei n
wo%o‘ﬁizém , or 3, whereinnis 0, 1, or 2,
wherein when nis O, then "(CH2) n" is a bongfuszofmggosg

is -H -halogen, -OH -CN,

-(Cl-A)allcyl (optionally substituted with I to 3

hal ogens), -C(0)0OH, -C(0)0-(Cl-Cdalkyl,

-C(0)-(Q 4)alkyl, -0-(C1-Q0al kyl (optionally

substituted with 1 to 3 hal ogens),

- S02-NHED @R ART RS, NCRE) (k3 BL(O NI e R IKRAOINREIR 1Y,
-C(0)-NH{C3-C6)cygl oal l cyl, WO

20071124254PCT/,USZRO7/ 0660 N-4-  1- I\R tN,O t-S-N9

PG e N 1Y \>—R- v )

: —N 1 H o
¢ O ! 9]
b ON—(CHYm ¢ N—(CH,)n
f ' f \ 22
—;——N/\:>—R5 4N N-R N, R R
, n_/ R’
3 b 5 L]
O
,(CHz)m i .
21 H
LN ~C»
—+—N O +—0 O N
R21 1 ‘ ‘RB
' CH3 N
R
~ 21
2 B WA ™ f_<:j§ : D
, | O 1o +0 : 0
5 S HBC ' ! :

M L@ {@ {Q
, wherein the dashed

line represents the point of attachment to the R* position in formula I; wherein m
is 1,2, 0or3; whereinnis 0, 1, or 2, and wherein when n is 0, then “(CH,)n” is a
bond;

10 R'is
—H, -halogen, -OH, -CN, -(Ci-Cj)alkyl{optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)0-(C;-Cy)alkyl, -C(O)-(C1-Cyalkyl,
-0-(C,-Cy)alkyl{optionally substituted with 1 to 3 halogens), ~-SO;-(C;-Cy)alkyl,
NERI)ER®), -phenyl®R*)R™), -C(0)-NH-(Cs-Celeycloalkyl,



N(CH2)mMN- (CH2)n ¢c_R' R8 5represents the point of
attachnment to the position indicated by Rs; wherein
WO 824k54 2, Or 3; wherein nis 0, 1, or 2,

eiriel n vvhen nis 0, then "(CH2) n" is a b@@gmszu 7/{)66069
-H, -halogen, -CN, -(G -Coal kyl (optionally
substituted with 1 to 3 hal ogens),
10-0-(C -C4)al kyl (optionally substituted with 1 to 3
hal ogens), or N R20 R2 R74s -H, -halogen, or
-(G-CA)allcyl (optionally substituted with 1 to 3
hal ogens); R8 is independently at each occurrence
15-H,7-YCt-C6)al l cyl (optionally substituted,with 1

L0 e oS S e gmignal ()

-C(0)-(C3- Cs)cycl oal kyl, =S(02)- (C3 08) c»ycl oaI kyl : or

- b- -5(02) - (G - C3) al kyldf opt i onal I
substituted with 1 to 3 hal ogens)i—a@g is -1-
- hal ogSn, R0 and 11 * N—(CH,m (CHz)n

8 R r QM (_) ”

J:—S—N‘ +S-N \/(CH2)m TsN o N R R

‘o0 RO 'O R® R’

(o]
}'.JLN’(CHQ” 7 (CHZ)m A/ﬁ\
U\N/Rm L‘.JL@O K(
\ch e R0 R

Ll
il
(o]

k]

[0}
' 'BH-LN/(CQIQ)n )JJ\ /(CHz)m ,JL b
or

R23 wherein the dashed line
5 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;

Ris
~H, -halogen, -CN, -(Cy-Cy)alkyl(optionally substituted with 1 to 3 halogens),
10 -0-(C1-Cylalkyl(optionally substituted with 1 to 3 halogens), or
0
‘\JJ\N/\’— R20
k(o
R20 .
R is

-H, -halogen, or -(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R is independently at each occurrence
15 -H, -(C1-Celalkyl(optionally substituted with 1 to 3 halogens),
-C(O)(C,-Cy)alkyl{optionalty substituted with 1 10 3 halogens),
-C{0)-(Cs-Cs)eyceloalkyl, -S{02)-(C3-Cg)cycloalkyl or
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a x are each independently -H or

-(G-CA4)alkyl, or RH and RH taken together with the

nitrogen to which they 5are attached form

pi peridinyl, piperazinyl, or pyrrolidinyl; R2 is

i ndependently at each occurrence -H, or

-(Cl-C3)al kyl (optionally substituted with 1 to 3

hal ogens); R21 is independently at each occurrence

-H, -halogen, or -(Cl-C3)allcyl (optionally

substituted with 1 to 3 hal dgens); 10 R22 is

| nde pﬁﬁaﬁﬂcl -§5)alkyl@ptohalf SBEARIBE Gith Tio® halogens);
% '?Jﬂkgl(optlonally substituted with 17to 3
ogens d R23 is i ndependently at each

&C@ﬂﬁé’rﬂreeach-ﬁndeﬁe@lﬁg al kyl, or -C(0)0-(Ci-cC4)al kyl .

The present. . l osyree gw des conpqunds of fornul a
| that (zrr Eé ! 82%1 g ottﬂ‘?'?f‘ tagrBer Suthdbanitgegen to which they

| nhi bire a@nhedfformnﬂeﬁdidsmlpermﬁylpdrgﬁeammgl scl osure
har eut osition which
co rr%??gg g’g{eg%}cag Sa%g Vi (ga(JF)aﬁ‘ES {(Tgp&“’“aﬂy substituted with 1

=it | cal sal t ther eof and a pharnaceutically

X3!
R b boou Bl 3 e Brar Sl 1 GBbomonatyg
fuBstytpdEwith émmmgem met abol ic syndronme, and rel ated
gt S RS ST o i

20 in need §reo an e
8¢ belogsas); and R'Gis Haiepﬂnémﬂu@‘euth oahirghoadt; oT; ThRyE 3 t

—Ct@ycﬁ(ﬁl‘c‘oa}kyl In a first aspect, there is provided
a compound structural ly represented by the fornula.
optional |

subst TSR g RlossTerrblides FosBbl i g e gt s

Hoogit aadigdldcive Hhssitiddided - fS\AHStDpnﬁletﬁesteﬁf &?c]ﬁ%lré)ﬂ?tﬂ&)pmwdes '
- 5a - R2 is -H -hal ogen, -0-CH3 (optiona
aRhyEnpqeytied compesitimevhioh comprsdsalcogemsd ofd?ormfﬂlaﬂ or a

pq'lgﬁﬁécgﬁ‘@all Yl 91%51* Lﬁg§gfrmt h %&%1}} o F:;ga@% cgﬁa’llgg Eent ‘or

is -Hor - a ogen,
ex(::@en()@ adldition, lopirbentdibglosid providet 8 theidd o8 te@ment of

meI% oﬁi]chalcggr% zznﬂ rg%tgdfigg% IFSL?C%( opt onal ll}é@@ng to a patient

dd)théed L un
ljzﬁcg )COeéycl %gel)ij h&yd_n(a)o ppg%lﬁﬂ&garg}lg'%f&rmfaﬁ yﬁ I?harmaceutmally
acqspiablstial NHS02- (Gi - C4) al kyl ,

( CN?IHSM? BF&% %ﬁ(\f ﬂi%’?‘ifi‘ﬁ me?PBS‘ Nm%&epre%wrby the

HNTN
N 0 R'
R? r*

1. .
R is —H, -halogen, -O-CH; (optionally substituted with one to three halogens), or
~CH; (optionally substituted with one to three halogens);

ﬁﬁ'mu a:

wherein:



O 1(CH2)m/Th(-N) R5R'N -Re \ represents
the point of attachnment to the R4 positionin fornula
I; wherein 5mis 1, 2, or 3; wherein nis 0, 1, or
2, and wherein when n is 0, then "(CH2) n" is a
bond; R5 is -H, -halogen, -OH -CN,

-(G -Cal kyl (optionally substituted with 1 to-3

hal ogens), -C(0)0H, -C(0)0-(c-C4al kyl,
-C(0)-(Ct-C4allcyl, 10-0-(G -C4al kyl (optionally
substituted with 1 to 3 halogens), - aN(R xR8),

1R b BAARAEU e i o
. .-CH; (optiors UNsubSitiNed wiBh: dbe to (HBH hilogens)S- NO

R*is—H or -halogen;

R*is _ , .
-OH, -halogen, -cyano, -(C;-Calkyl(optionally substituted with one to

~ three halogens), —(Cl—Cg)aIkoxy(OPtionally substituted with one to three

halogens), -SCFs, -C(0)O(Cr-Ca)alkyl, -O-CHz-C(O)NH,
~(Cs-Cg)cycloalkyl, -O-phenyl- C(O)YO-(C-Cyalkyl, —CH2~pheny1
-NHSO0,~(C;-CaJalkyl, -NHSOz-phenyl(R*)R™,
-(clc4>aucy1-C(O)N(R‘°)(R‘1) -CONR')R™),

i sf/\R_<5/:”\Rsi/\'
=_®‘R' '-N>— :__‘__‘N‘
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R23, wherein the dashed |ine represents the point of
attachnment to the position indicated by R5; wherein
mis 1, 2, or 3; whereinnis 0, 1, or 2, and
wherein when nis O, then "(CH2) n" is a bond; R6 is
-H, -halogen, -UN, -(Cl-C4)al kykoptionally
substituted with Ito 3 hal o%ens)
_0-(Cl-C4) al | cyl (optional | y2Babstituted with 1 to 3
hal ogens), or le is 10-H, -hal ogen, or

-(Q Ca) al kykoptional |y substityted with I to 3 CHs
hal ogens); R8 i indepen tIy ﬁaCh occurr
H - (Cl-Cs)al cgo_p_(%o t utie th \
hal ogens), - (opt| II.y ict ut ed
with 1to 3 haI ogens) C(O) (C3 Cg)cycl oaI »kyal ;
-5(02) - (C3- Cs)cycl oaIIcyI

15-S(02) - (Gi - By (.op y sub
toShange-ﬂs IS-'-— or an
each i ndepend y -H or - (G - 4), al k

R' taken togeth Wlththe nltrogento V\/nlchthey

are attached er‘IEmOpl per I, nyl, or
pyrrolidin ; nde Nitach
occurrence '- (Cl- ) al kyd to onal | Wherein the dashed line

substi tuted vvlth 1'to 3 hal ogens

- ( C1- C3) al k381 Bk BOsidkrdinyn 81008, 1ok b b @ Fhdéih Whdn £ B 03then
hal ogens) ; 2 1is i ndependent |y at each

occurrence CHP B is ad’@?fZCs) alicyl (optionally
substRiist ed 25vmth 1 to 3 hal ogens); and-

503

i ndependerfEdrents the geit ?f@ﬁ?ﬂlpé‘l‘fé% e BIBPZOSWQP Bfernuligl wherein

" -H, -halogen, -OH, -CN, (Cl—C4)a]1cyl(optionally substztuted Wlth 1 to 3

halogens), -C(O)OH, -C(0)O-(Ci-Cajalkyl, -C(O)-(Cy-Ca)alkyl,
-0-(C;-Cy)alkyl(optionally substituted with I to 3 halogens),
-802-(Ci-Cayalkyl, -NR®*)(R®), -phenyl(R™}R™),
-C(0)-NH-(Cs-Cs)cycloalkyl, |

O ~~9 hij O HO

"o 6 R —/

. 0 P R

iy HR 1A e )
PN N JL G

R
) 22, /
N‘ R k‘g RQ
R® R —Re
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- angl es of 6,

R23 is independently at each occurrence -H,
-(Cl-A4)al kyl, or -C(0)0-(C1l-C4al kyl; or a

st ereoi somer thereof; or a pharmaceutically
acceptable salt thereof. - 5d- . In a second
aspect, there is provided a pharmaceutica

conposi tion which conprises a conpound as defi ned"
above, or a stereoisoner thgreof or a
pharmaceutically acceptabl e %al t thereof, and a

pharmaceutically acceptable carrier. In a
third aspecﬁ’ here is provided a conpound as
def i ned abé "a stereoisoner thereof, or a
pharnaceutlca acceptable salt thereof, for use in

th t I
P o e BT varormaps i By 28 e o

preparingﬂ&;mmﬂmmhﬂdmaﬂwdéﬁined'above wher ei n the
i nt er medi at.e i n.a f|f spec

ot ovi ded. SRR e doAc e PE bF b o7 AaRa T
defi ned ahioeué&(GHien'eisa bbikke |nterned|ate is In a
sixth_Eé pect, there is provided Crystalline
(3R ﬁ’i?B 5-Dichloro-4"-fluoro[1, 1" -

bi pheny 1] —H; sphlpge, HON, k(G {0, BBy K ebibnally Fubtsétied vithl eo 3L H-
ggg:i?l Xli%eng) & {(%\r/(? gh%i(gg?ﬂg%ﬂgl]s?bsmate% Wi 150 E Ha]ogens), or
(3R) - 3[3 chhloro4-

fluoro[1, I ’bhemyl] 4-yl) et hyl |- 14(5S)-4,5,6, 7-te

t rahydr o- 1FL @zol -5-yl]-2- pyrrolidinone as

defined in thewsi xth aspect in substantially pure
form In an’ei ghth aspect, there is provi ded
CrystRili§ i ne (3R)- 343, 5-Di chl or o- 4L

f1 vor ol 1, 14 hiphany.- qscﬁb%d%r(sﬁ ¥ell S5 v 3 63 Herdgns);
trahydr o- 1H 20 pyrrolidinone as
def|ﬁ%&“ﬁ#ﬂﬂ%@@ﬁ%ﬁﬁ:6?“%@@%nth aspect characterized

by peaks im. tidadilyQittifted 49h ditd B haAGLLON
O}ﬁmgﬁup tyego 110 and. 18.1 gé g

Se- Q{OX%C@HW&%@WW sybpifutEg with f o 3 mﬁw on
provi des qqopggq@;wabmﬁﬂrBah@«h4gkwﬁomkyhx

reJ

Boer T bed S SPrESbGa Ryt FEF o fatoens:

cowp@ﬁmdﬂcﬁthmdgmmpresent i nvention are useful,
cert g%dthe c oun%% are particularly

inte §F ¥ red. The fol | owi ng
listings $Bdr _(Iillt-C@f.&kS&roalngih@RHSak@ﬁ to@éiﬁér@ﬁth&l@b nitrogen to
conmpounds

er enb t.he inventio
e v des ShighetR aRERe i Ry BRagar ad By et
for n‘RF as ind¢pendently at each occurrence -H, or -(01 C;)a]kyl(optlonally substituted

with 1 to 3 halogens);
R*'is independently at each occuirence -H, —halogen, or ~(Cy-Cs)alkyl(optionally
substituted with 1 to 3 halogens); '
R*is jndependently at each occurrence —H or -(C,-Cg)alkyl{optionally substituted
with 1 to 3 halogens); and

R*™is independently at each occurrence -H, -(C;-Cylalkyl, or
-C(OYO-(Cy-Cyialkyl; ora steremsomer thereof; or a pharmaceutically acceptable
salt thereof.
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poi nt of attachnment to the R position in fornula Ia;
121 is -halogen; R2 is -halogen; R3 is -H or
-hal ogen; 5 R4 is -COH, hal ogen, cyano,
-(@CA)allcyl (optionally substituted with one to
t hree hal ogens), -(C -C6)al koxy(optionally
substituted with one to threg_ hal ogens), -SCF3,
-C(0)o(a-cA)allcyl, -0-CH2-C(0)NE12,

- (C3- CB)cycIoaIkyI - 0- phenyI-CXO)O-(C}CA)aIkyI,
1%38%2541] éWFNté %m&eﬁl ;;%%lxlﬁaceutical composition which

com%ﬁ}.@al aK%hpo(L&H ﬂ(&ﬂl&ﬁéﬂ&v FRARIRDisom NI &a phhrNReutically
R6 15dashed 1|ne represents the p0|nt

accﬁpt@let atthlmmf argl atm@nﬁacepty@ullmamptahlefc@nml ala;
a thi I}IA &? ncﬁeri 5§ %I'O%l%Nda gd (c)(éné% lg«"{%} 8'9[%%0 Brall l y

subs?ltu

_ sterddigdhidr ﬂ@r@ﬁ)c&l lakshbrm aceft@at ﬁdceﬁﬁblakkly{hereof for use in the

alkyl(optlonally substituted with 1 to 3

'pﬂf&@é@éﬁ% diggmente) - c4) al kyl, 20- N(R8) (R8),

- Ph 1 a cofnpound as
ot %Béégﬁ%ja)s &@jt‘)lere 1s§(r9*)’1d&ﬂ'|arf%nﬁ§i %?A)I%H)e&‘ﬂlk pound

defined above wherem the mtermed1ate is
cl
o, . O
O cl ' .
CH '

In a fifth aspect, there is provided an intermediate for preparing a compound as

defined above wherein the intermediate is
HO i 7
HNi X H O
N
OO0
F -

In a sixth aspect, there is provided Crystalline (3R)-3-[3,5-Dichlor0-4'—ﬂuoro[1,1'~

~ biphenyl]-4-yl)methyl]-1-[(5S)-4,5,6,7-tetrahydro-1H-indazol-5-yl]-2- pyrrolidinone.

In a seventh aspect, there is provided Crystalline (3R)—3—{3,5—Dichloro—4'—
fluoro[1,1'-biphenyl]-4-yDmethyl]-1-[(55)-4,5,6,7-tetrahydro-1H-indazol-5-yl1}-2-
pyrrolidinone as defined in the sixth aspect in substantially pure form.

In an eighth aspect, there is provided Crystalline (3R)-3-[3,5-Dichloro-4'-
fluoro[1,1'-biphenyl]-4-ylymethyl]-1-[(58)-4,5,6,7-tetrahydro-1 H—'indazolu5~y1] -2-
pyrroli&inone as defined in the sixth or seventh aspect characterized by peaks in the X-ray

-~ pattern at 26 diffraction angles of 6.0+ 0.1°,12.0 £0.1° and 18.1 = 0.1°.



[ BIIl I\ OR" 0"''0 0" N(CH2)M N (CH2)n
C1R22 'R8 S5represents the point of attachnent to
the position indicated-by R5; wherein mis 1, 2, or
3; wherein nis 0, 1, or 2, and wherein when n is O,
_ then "(CH2) n" is a bond; R6 is -H, -halogen, -CN,

' -(G-C4)allcyl (optional lysgubstituted with 1 to 3
,hal ogens); 10le is -H, -halogen, or

-(G -Aal kyl(optlonally substituted with 1 to 3

hal ogens); R8 is independently at each occurrence

H -(CG-Co6)allcyl(optionally substituted with 1 to 3
hal ogens), C(0)(C -C6)al kykoptionally substituted

" A T -
;phqqma@gmgy accmhlessa}t-l&areof tsalesmgbdsd, 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

' compounds

In another embodlment the invention provides a compound structumlly

represented by formula Ia;



5

10

15

20

R2 isindependently at each occurrence -H, or
-(G-C3)allcyl (optionally substituted with 1 to 3
); -8- R21 is independently at ea
woggdc@fgfzgﬁce -H, -hal ogen, or -(Q C3)allcyl (?%FP&H%F’PWS’
substituted with 1 to 3 halogens); R22 is '
i ndependently at each occurrence -H or
-(Cl-C3) al kykoptionally substituted with 1 to 3
hal ogens); and 5R23 is indgpendently at each
occurrence -H, -(Cl-C3)allcyl, or
or EpharRade@licalld yakitytile salt therdof) maheﬁtnher enbodi nent the
i nveption prOV|des a conpound structurally ,
rep"b ent edi-py fornula la; ( la) 10 or a
phar eut'\‘%}xy 5 ﬁi e salt thereof, wherein
0|n hment 'Rp03|t|on|nforrmlala
S is -chlorine, .o | uori ne, , Wrereihihogdshel linRRepresents the
Dbk th Rt t R3 is -H or
" hal ogen: legRghlé D L D sy US2007/ 066069
R gs‘halog?le%rlésl?é’f%@lﬁﬁ§ —Boirrhalagen;at t achment to the R4
Rasition in formula la; R5 is

-OH, halogen, cyano, -(C;-C4)alkyl(optionally substituted with one to three
halogens), -(C;-Ce)alkoxy(optionally substituted with one to three halogens),
-SCF3, -C(O)O(C1-Cy)alkyl, -O-CHz-C(O)NHs3, -(Cs-Cs)cycloalkyl,
-O-phenyl-C({0)O-(Ci-Cylalkyl, -CHa-phenyl, -NHSO0,(C,;-Cy)alkyl,
“NHSO,-phenyl(R*)(R™), -(Ci-Caalky-CONRYR™),

@{9{@

, , wherein the

dashed line represents the point of attachment to the R* position in formula la;
R’is -

—H, -halogen, -OH, -CN, ~(C;-Cg)alkyl(optionally substituted with 1 to 3

halogens), -C(O)OH, -C{0)0~(C,-Caalkyl, -C(0)-(C1-Caalkyl,

-0-(C-Cyalkyl(optionally substituted with I to 3 halogens), -SO,~(Cy-Cy)akkyl,

NRHR®), -phenyl(R*)R™), -C(0)-NH-(C3-Co)cycloalkyl,



-H, -halogen, -OH, -CN, -(Cl-C4)allcyl(optionally
substituted with I to 3 5hal ogens), -C(0)OH,
- 4 G - C4)al kyl, -C(0)-(C -C4)al kyl,
wo-zg‘g%&-S%M) al kyl (optional I'y substituted wit FCT/{s3003/066069

hal ogens), -S02-(Q C4)allcyl, -N(R8)(R8),
- Phenyl (R21) (R21), -C(0)-NH ( C3-C6) cycl oal kyl, 1-N1
) 1-NrTho 9 -Fs-NO I C represents the point of
attachnment to the positi onlj ndi cated by R5; wherein
mis |, 2, or 3; R6 is 15 - hal ogen, -CN, or

-(C1- C4)a| kyl (optionally substituted vvith 1to 3

halo‘_s le is -H, -hal ogen,
-(Ci - C4 yI(o i onal sub uted/wn\th 1ut
hal ogen R8’ nd‘ﬁ entH :@ % ccliir nc
- H, (Cl )alkyl(optlonally substitu ed wi Ph 1 1tag 3
hal ogens), -10- C(0) (G -Co)al kyl (eptionally ¢
substituted vmthltoBhangens),L_q J_q
C(0) - (Csd{(@) cycl oal I cyl or@ N— ()H Jm ' N—(CH,)n
- S(02) §( C3)al Jcyl (opti §naHy subﬁ_ ut ed h )1
to 3 hargensyN gg&/lfwm H-§rN hat ogen-N512_ 2R|¥V|s R
mdepeﬂde t1yQat each gcc@rrénce -H, oR’ R’
-(G - C3)a| kyl (opti onaIIy substl(guted with1 to 3
hal OSU“\S )t ,(CHz)m i

asd U

—R? R

g,:o

represents the pomt of attachment to the position indicated by R’;

J\ e ».JL el
|
or

R22 ) R% wherein the dashed line
wherein mis I, 2, or 3;

wherein nis 0, 1, or 2, and wherein when n is 0, then “(CH,) n” is a bond:
- —H, -halogen, -CN, or ~(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens);

—H, -halogen, or —(CI~C4)chy1(0pti6nally substituted with 1 to 3 halogens);

R® is independently at each occurrence
-H, (Ci-Colalkyl(optionally substituted with 1 to 3 halogens),
-C(OX(C;-Co)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(Cs-Ce)cycloalkyl or -S(02)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);

R’is—H or —halogén;

R™is independently at each occurrence -H, or -{C;-Cs)alkyl(optionally substituted with 1

to 3 halogens);



10

15

1221is independently at each occurrence -H,

- hal ogen, -(G-C3)al kyl (optionally substituted -
wohd7H 24bst O 3 hal ogens) ; 1222 i s indepen
each occurrence -H or -(Q C3)al kykopti onal ?&QHS%O%“O@

substituted with 1 10 to 3 hal ogens); and 1123 is
i ndependently at each occurrence -H, -(CG -C3)alkyl,
-C(0)0-(G-A)allcyl In another enbodi nent the

i nvention provides a conpoynd structurally
represented by fornula la; 15( la ) or a
Rihia umla;mdumlﬁ afl dagh arewemtadbl, chatak, of HEr-e9ilkylihesmeilyn

| nmept,. to the R position in fornula Ia;
%%ﬁgﬁedmﬁl §%£}1 L uorine, or -bromne; 122 is
Rtik indcpen@nﬂy ﬂlea@rqcclexenazeﬁﬂ Wr-EHiG e kyRiptiosally shtgtitu0 with |

WO 2007/ 124254PCTRI S2007/ 066069 -11- R4

tﬁ‘ﬁh?&ﬁ%} Eﬁd " RsrTh NNWIT\__/ , or, wherein the-

Ritis h?é@behtilméy stepriesertesce-He-(Folntlgf oraCiQOHERAalkD.
'y TR bl A e h 0 BB pund i O

rmselg@c}i@’)fonm@@@; OH,
-C(0)0- (G -C4) al kyl, -0-6G '042?4” cyl (optionally
R
N Ra

RZ

(Ia)

or a pharmaceutically acceptable salt 4thereof, wherein

H
N N
- N N r \ N
N *, (e
t\/k Oy W
0. N #
R s , ,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;

R*is
e Hhe O 1O

&Qi@s‘f@@
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15

substituted with 1 to 3 hal ogens),
-S02-(Cl-Al al kyl, *leas/ ,0 /rTh I-NO 1--11-) ;

Wo.\zoéf‘fﬂ!iﬁﬁms the point of attachnent to the position
indi'ca

ed by R5; wherein mis 1, 2, or 3; 1 S2007/066069
-H, -halogen, -CN, or -(Cl-C4),a 1(optionally

substituted with 1 to 3 halogens); -12- -H,
-hal ogen, or -(G -C4)al kyl (optionally substituted
with 1 to 3 halogens); R8 is independently at each

occurrence - (Cl-Cg)al kyl (optionally substituted
with 1 to B.gal ogensk, -C(0)(C ~6)allcyl(optionally
subst | t yT&d_ Wi tth / \043 hal ogegs)!

5-C(0) - ) &yal_ogT Kyl o

-S(02) - (Cl1- C3) al kyl (opt:i%nal 'y subsvherain e dashediing t o
3 hakpgRasythe fintiof attabhrdnt R RGRGtoNR fhrshula Ta;
1isndependently at each occurrence -H, or

0 -C3)allcyl (optionally substituted with 1 to 3

hal ogenailpgehORH -CN (¢, RARDENER/IILALY saibsti®ALRyith 1 to 3

° o PSR b o oMy Catlod L G Sapli 1 1o 3

hlé_l| | O@(C?}Q)ﬂafi(loptﬁ)nizmﬁhaﬁ@iﬁdiﬂrﬁim t@@thﬁl?ge%hsjé %{(Ele?-g?kyl,
-H or, - a [ ubstituted w ‘to
3 h aTNo% e &gﬂ?‘ghﬁﬂ‘g&z ) %E@) "%E&H%[égé E@@Nqak}‘y]at each
occurrence -H, -(QC3)allcyl, or -C(0)0-(G -C4)al kyl
151 n &nvt her enbodi nent the invention provides a

con‘pouné‘i@}r ugtl\igal l‘EXN pr i:_sNe'\n_de Bﬁmém*'—g—n'(a)
0O ' . PV '

t k
' 1 I

-
-

? L]

. 8]
S=0 Ni—0" ‘
k/n ~ v |
S RZ or R* wherein the dashed line
represents the point of attachment to the position indicated by R:
whereinm is 1, 2, or 3;
R’ is
—H, -halogen, -CN, or -(C;-C)alkyl{optionally substituted with 1 to 3 halogens);
R'is
—H, -halogen, or -(C;-Cy)alkyl{optionally substituted with 1 to 3 halogens);
RYis independently at each occurrence

-H, -(C1-Cg)alkyl(optionally substituted with 1 to 3 halogens),
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( la) or a pharmaceutically acceptable salt
t hereof, wherein point of attachnent to the R

Wogébslh iRp in formula la; R is -chlorine, -flyorne,

romne; R2is -chlorine, -fluorine, or
-bromne; R3is -Hor -halogen; WO
2007/ 124254PCT/ US2007/ 066069 -13- R4 is . / .N)R5
NNNR" \\__,/ , O, wherein the dashed Iine
represents the poi nt of attgchment to the R4
position in formula la; 5R5 is 14") R23,
wher eC(0)iChedixgiiaolalin eubseptee sehtl 3o $ hoga) nt of

el Vel e ] o?%ﬁ??fwiw ol Pros
subshaiogm‘ed with 1 to 3 halogens); R7 is -H,

ohal-pael -(G-C4)allcyl (optionally substituted
Rrk f]{f)c% Falo‘ff hal ogens); Rs is independently at each

Po cis indeendmtly B-ebth ocCuRet)-Hl, dny(GePialiom@ptiopaliisbistitutadtveith 1

E é" ;o 3 halogens), -Q0)(Ci -C6)allcyl(optionally
tl}ted with 1 to 3 hal ogens),

R. gl)ieqe@n@?t@m ageurieyde -dy —halogen or -(C;-Cs)alkyl(optionally
su@ﬁﬂ%ﬁv&ﬁ?lt@hzﬁhé@ﬁbwp“ onally substituted with 1 to

hal ogens) ;
R7is 1ndependenﬂy 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)0-(C1-Ca)alkyl,
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ia)

ora pharmaceutically acceptable salt thereof, wherein

RN

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;



RO is -H or -halogen; 122 is independently at each
occurrence -H or -(Cl-Qal kyl (optionally substitut ed
o 3 hal ogens); R23 is independently at eac

wollbodsh 0 _H, -hal ogen, or -(Gi-C3)alkyl (d’&ﬁ"&?ﬁ%ﬂﬂf'?ﬁ"“

substituted with 1 to 3 haI ogens); 5 cis

i ndependently at each occurrence -H or

-(Q &) al kyl (optionally substituted with 1 to 3

hal ogens); and R23 is mdeq‘fndently at each

occurrence -H, -(G -C3)al ky

R'G{0)0- (G -C4) al kyl. In another enbodi nent the

i nventiongprovi des a corrpound structurally

7 la ) or a

phar Rt fje_r._ﬁ]bher ein

Nhi . ! asheld fe Tepresents
t he poi nt of attachrrent to the R position in fornula
la; 15 -chloripen-fluorine, or -bromne; leis

- chl or o e, - uorWRbrom ne; R3is -Hor

- hal ogen; R4 i s0r 8 -*NR5N- Rvhereid th¢ ddShed linh epesisentst thepoint
dashgthdhRnt't6 Be &S B ont; nt of attachnent to
tshe R4 posi ti onel nﬁ%'or %F%%&Q?ARS

35
—H, -halogen, -(C;-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-C(0)OH, -C(0)O-(C1-Cadalkyl, -C(0)-(C-Caalkyl, -0-(Ci-Calalkyl(optionally
substituted with 1 to 3 halogens), -S0,-(C1-CaJalkyl, -NR®)R®),

T
10 '0 R, O ’IO R R

s RZ  or R®, wherein the dashed line
represents the point of attachment to the position indicated by R’;
whereinm s 1, 2, or 3;
15 RSis -
—H, -halogen, -CN, or -(C1-€s¥atkyl{optionally substituted with 1 to 3 halogens);
R'is
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20

-15- 9 /R8.\ 1-SN8 tr \ \ ACH2)M' OO RO, or , O
trTh -1-S-NO O, wherein the dashed |ine represents

: érein mis 1, 2, or 3; R6is 5-H -h %%?%007/066069
-CN, or -(QC4)allcyl (opt| onal Iy substituted with
Ito 3 halogens); R7 is -H, -halogen, or
-(G-C4)allcyl (optionally substituted with 1 to 3
hal ogens); and R8 is |ndepe%dently at each
occurrence C6) al | cyl (optionally
SUbSt—H; UaRGen\bri-1C, 1.5 optRha! o
C%S%é%g% alttlily k%%ﬁo%al I %ﬁégﬁ%lgutt?dtﬂ%heldm\?mh? lﬁ £ )f 0
ikl ereyrencecs) cycl oal kyl or
- S( 02} {(GlC SRyRbIIO LIS RTubIRAL Mthsptla%tuaio?é@d with 1to

d
e oY Bl o R B RSB Gt Bresery)

r epr eSENIEACHycloalk itk &(03;(CLE:)alk(dptiHall substztuted with 1 to 3
phar %8eut| cally acceptable salt thereo wherein

W(}F\gs.ﬂ%%isgt of attachnent to the position indicated

R’is-H or —halogen;

R*%is independenﬂy at each occurrence -H, or -(C;-Cs)alkyXoptionally substituted with 1
to 3 halogens);

R*is independently at each occurrence -H, ~halogen, or (CI—C3)aH<y1(0pt10na11y
substituted with 1 to 3 halogens); :

R¥is independently at cach occurrence —H or —(CI—Cg)alkyI(optionaIIy sﬁBStituted with 1

- to 3 halogens); and

R®is independently at each occurrence -H, -(C;-Cs)alkyl, or -C(OYO-{Cy-Cyalkyl,
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(la)

or a pharmaceutically acceptable salt thereof, wherein

o
Na N‘\ \ s e
. . HN, ’
J N ,
¢} s /
8 5 , Or :

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

, wherein the dashed line represents the

1. . . . . . . .
R" is —chlorine, -fluorine, or -bromine; R? is —chlorine, -fluorine, or -bromine; R* is —H or

-halogen;



, Wherein the dashed |ine represents the point of
attachnment to the R position in formula la; 20 Rl is
‘wozﬁﬁh%hkpe “fluorine, or -bromne R2is '%%Eﬁkaﬁ%wam9
l'uorine, or -bromne; R3 is -H or -halogen;
2007/124254PCT/U82007/066069 16- R4 is /. rTh 8
-N)R8 4-NN-R I \1\ __/ , or, wherein the dashed line
represents the point of attachnment to the R4
position in formula la; S Rpis I/ 1-NO\) , or
mhereln the dashed line represents the point of
Riti¢ achment to the p03|t|on indicated by R5; R6 is

10-H, -hal ogen, -CN, -(G-C4)al kyl (optionally

substjtuted with LTo 3 hal ogeps);
H 7 IN\_ps é—@g——Rs i < > R®
[ =N ' =N :

E 2 L >

—%M(:j}—RS 4N N-R
~ , wherein the dashed line represents the point

of attachment to the R? position in formula Ia;

m‘.ﬂ
P

5 Ris
¢ 0 e O
AR = §
H N TN “' N 0
) e i
R® R R2o —R20
A o
@ SV 8 T
' R \ N N
0 vOON - o
\:/72 21 K/ﬁ - K’NV :
RQD Bl R 2 0 2 R22 > Or
S
!
R% wherein the dashed line represents the point of attachment to the
position indicated by R®;
10 RCis
~H, -halogen, -CN, or ~(Cy-Cy)alkyl(optionally substituted with 1 to 3 halogens);
R'is

—H, -halogen, or -(C;-Cy)alkyl{optionally substituted with 1 to 3 halogens);
RYis independently at each occurrence
15 -H, -(C;-Cg)alkyl(optionally substituted with 1 10 3 halogens),
-C(O)Y(Cy-Cs)alkyl(optionally substituted with 1 1o 3 halogens),
-C(0)-(Cs-Cy)eycloalkyl or -S(0,)-(Cy-Cs)alkyl(optionally substituted with 1 to 3
halogens),
R’is ~H or —halogen;
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R7 is -H, -halogen, or -(G -C4)al kykoptionally
substituted with 1 to 3 halogens); and RS is

' ently at each occurrence
Wd-i(}%?ﬁ%%?al kyl (optionally substituted wth IPQTHJ%“07/966069

hal ogens), 15-C(0)(C -C6)allcyl (optionally
substituted with 1 to 3 hal ogens),

-C(0)-(C3-C8)cycl oal kyl or _

-S(02)-(Ut-C3)al kyl (opti onei ly substituted with 1 to
3 hal ogens). In anotfier enbodi nent the

RY ss@itep@ndertly QVdagle Sccrr GRENL YN SCF‘ b@%lgﬁﬁé&% substituted with 1

r esented by fornula I b; 2
ﬁg? ?ghtlcally acceptable salt thereof, wherein

Rﬂﬂs Wéﬂl&ﬂ? 51433@3&52[9&1& 9660088en Jof - (Cl—C3)§Iky Fo'ﬂ 19r[ail e
R2is -chlori

- brom ne;
SS%SH%%? t°3§3101‘5€§’s H or -hal ogen; R4 |s

Kepindsenicily Aea@ictimeate a1 I)ra@hf@%ikyi(@%fgﬁgggﬂbsumt with 1

Itio formula I'b; RS is 10 -
tg%ﬁfﬂooefl%l IJ84) alicyl(optionally substituted with 1 to:
18’ i aldogeda)ly at- eﬁi(lﬂic&hirenceq{))(@l CQ&H%‘I) &- @d)o (Cr-Caali]

I kyl (opti ona ){
subs%nag‘%’erc? “gf'n %"ﬁ‘e tﬂ?eo’n‘fs" ﬁ%ﬂ IHﬁ‘é‘ )acompound structurally
repB32nt¢dy- fodnwdd Tecyl , - N(128) (125, -phenyl (R21) (R21),
- ¢(0) - N+ (C3- C6) cycl oal gyl ,R1Or m

R

N R
R’ R
(Ta)

or a pharmaceutically acceptable salt thereof, wherein

My
Na hi\ b o
/ N ”
0 S’ /
8 » » OF ’

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

» wherein the dashed line represents the

1. . . . 2. . . . .
R is —chlorine, -fluorine, or -bromine; R* is —chlorine, -fluorine, or -bromine; R? is -H or

-halogen;

R*is

2

: NC>—R5 | N\ /N i
; :
, Wherein the dashed line represents the

,or

point of attachment to the R* poéition in formula Ia;
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NHNt-NO ," / | 00 WO
2007/ 124254PCTI1 US2007/ 066069 -18- R, orR23, wherein

Wﬁ%&{ﬁ%hed line represents the point of attachnent

&>position indicated by R5; wherein mE/US2005/066069
or 3; 5 R6is -H -halogen, -CN, or
-(G-CA4)alkyl (optionally substituted with 1 to 3
hal ogens); R2 is -H, -halogen, or
-(G -C4)al kykoptional ly su_ﬁ?tituted with 1 to 3
hal ogens); R8 is independently at each occurrence
10-H, -(G-Co)alley (aptionahl yesubgtituted with 1
to 3 hal ogens), --,Cqs'Q)q(C - 05 &l Ky (*:QEIN@‘?@LZW
substg gge th 18 0-3/haliqgens) ' §
-C(0) -(%2 : ¢l oall cyl or ; » OF
-5(02) Q(CG—~C3)al l cyl (optionally substituted with 1
to 3 h§rdgers); RO is -H or -halogen; 15 R29 is
i ndepeRdent Y, vaHerdBAGH (RGRIUME R er i
-(C1- Q) al, %( o%t ionally subge}%i t%ﬁg%e%%tﬁfiﬁ%m?ﬂome
hal of @R indested by Ry’ wherseraisns Pyordt each occurrence
R°lY, - hal ogen, or -(Q C3)al kyl (optionally substituted
with % [3% 3 hgl ogens) ; . R22 is independently at
each ToctHrERREY. O(GrCanlislormpalipbitisyad vt o balogens);
Kibstituted with 1 20 to 3 hal ogens); and R23 is
i ndependently a C ccurrence -H, -(C-C3)alkyl,
o OBy A 4RGSR R iy i blaganss
R’ iniedepértiontyraostichl escustergonpound structural |y
repr —%IS, ?(%E -%%a&yl(gp%{)&]ﬁly ?ublst?thtéd with 1 to 3 halogens),
-C(O)(Ci-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(C5-Cy)eycloalkyl or -5(02)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens).
In another embodiment the invention provides a compound structurally

represented by formula Ia;

(Ta)

or a pharmaceutically acceptable salt thereof, wherein

MR
Ny l\f\ 4o i
* “\ HN\ -, "
0. N Y
R"is s , of :

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

» wherein the dashed line represents the

1. . . . 2. . . . .
R is —chlorine, -fluorine, or -bromine; R” is -chlorine, ~fluorine, or -bromine; R’ is -H or

-halogen;



-19- Ib ) or a pharmaceutically acceptable salt

t hereof, wherein is -chlorine, -fluoglnez or

- j2e; R2 is -chlorine, -fluorine, or -bromne;
WO&?&??L?;{_%E or 5-halogen; R4 is )-REN-R, or, REHArBpG{/066069

the dashed Iine represents the point of attachment

to the R4 position in formula I'b; 10R5 is -H, _

-hal ogen, -(G -C4)al kyl (optionally substituted with

1 to 3 hal ogens), -C(O)OH,_16_ _

-C(0)0-(G-A)allcyl,-0-(C-C4allcyl (optionally

Ribstituted with 1 to 3 hal ogens),

-802- (C1-cA)al kyl, ~WR8) (11-8), tTh flI 4-N3>0) I-Nn

9/ 0.4\ 01SEN-SN(CH)m 9,6 R8IIC\R22

8|u2|@5'./\4§85/\R5 o
: Fé; l _N > TCN)_ L]
-J—N<:>—Ra N N—-R°
T N

, OF , wherein the dashed line represents the

5

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

5 Ris
.
Co B B B WY

NRRY, o, . ;! jor b
wherein the dashed line represents the point of attachment to the position
indicated by R>;

RCis

10 —H, -halogen, -CN, or -(C;-Cy)alkyl{optionaily substifuted with 1 to 3 halogens);
R is

—H, -halogen, or -(C,-C,)alkyl(optionally substituted with 1 to 3 halogens); and
R? is independently at each occurrence
-H, -(C:i-Ce)alkyl(optionally substituted with 1 to 3 halogens),

15 -C{OXC-Cylalkyl(optionally substituted with 1 to 3 halogens),
-C(O)—(C;—Cg)cycfoa]kyl or -5(02)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens).

In another embodiment the invention provides a compound structurally
represented by formula Ib;
N

N‘%\N G 1

R
O
R R*

20
(Tb)

or a pharmaceutically acceptable salt thereof, wherein
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15

0 -20- represents the point of attachnent to the
position i ndi cated by R5; wherein mis 1, 2, or 3;

woRR7he - hal ogen, -CN, or
Bt?lél 4(%43 Bl Kyl (optional [y substituted with FCASOT6s06

hal ogens); R2 is -H, -halogen, or

-(G -Cal kyl (optionally substituted with 1 to 3

hal ogens); R8 is independently at each occurrence

-H, -(G -C6)al kyl (optionally substituted with Ito 3
hal ogens), 10-C(0)(C -C6)al kyl (optionally

R ibsthloring, efthoving, for brémind RA &l -ohjerus) sfluorine, or -bromine; R is —H or

E %%(CS 05) cycl oal | cyl or
(G -C3)alkyl (optionally substituted with 1 to
15ha| ogens); R9 is -H or -hal ogen; R2 is

h occurrence -H, or

aIIy Su |tuted h 1 15to0 3
ntb Rat 4 urrence
-C3) ‘al (opt| 0 y

substituted with 1 to 3" hal ogens)? R22 is

i ndependent|ly at each occurrence -H/or
- (G - C3yah cyl (opt yomal | y submutéh@hth k
‘hal ogeNs) ; 20NR23 i nd&lpen Wi, et

OCCUF I ence \—efa) al kyl ,

-C(0) 0- (Cg C4) aI I cyl. In another errbodl rrent the
[ nven}\{g pr ovi des a conpound structurally N

repr g'sgnt ®d by Ial . = =
Pk 1 HOH HO

represents the point of attachment to the R* position in formula Ib:

?

, wWherein the dashed line

R is
—H, -halogen, -OH, -CN, -(Ci-Cy)alkyl(optionally substituted with 1 to 3
halogens), -C(O)OH, -C(0)O-(Ci-Caalkyl, -C(0)-(C1-Cy)alkyl,
-O-(C;-Cyalkyl(optionally substituted with 1 to 3 halogens), -SO»-(C1-Cy)alkyl
NR*RY), -phenyl(R*HR?Y, -C(0)}-NH-(Cs-Ce)eyeloalkyl,

£

, O
) b0 O ;@ O

8
SR R A r 8 oM
FS-N  HS-N_(CHm +S-N O
o s il \4 JL

2 3 3

/L
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20

R2 ( Ib) 25 or a pharmaceutically acceptable salt
t hereof, wherein WD 2007/ 124254PCTAJS2007/ 066069

WOZ%#“Z‘E%“I s -chlorine, -fluorine, or -bromne; R2 is

ne, -fluorine, or -bromne; R3 isor EGTAVBHEN66069
R4 is 8 4-1 )RSNNNR \1\__/ , or, wherein the
dashed line represents the point of attachment to
the R4 position in formula |Ib; 10R23, wherein the
dashed line represents the point of attachment to
the position indicated by F%'; R6 is -H, -halogen,
-CN, o -(C - C4)a||cy|(opt|onal on substltuted with 1

- to 3 :h#l ogens); R7o|s 15-H, - hallogen,

-(Ci -C4 kyl(ozglgiL substltut d 21
hal ogens |s I ndepe dently at h occ rr
-H -(C1- CG)a\zL<ykopt 2(s.ubstlt ed with | 2
hal ogens), - O) (Q o) al kyI opti enal y substit ut ed -
Wi th 1°to 3 halo ns) -C(0) - (£3-C8) eycl oal kyl or
-S(O C3)a| |onaIIﬂL stituted with 1 to
3 20hal o&/s o

i T \

c RZ  or R?® wherein the dashed line

represents the point of attachment to the position indicated by R:
wherein mis 1, 2, or 3;
R%is -
—H, -halogen, -CN, or -(C;-Cyalkyl(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, —(Cl—Cg)a]kyl(optionally substituted with 1 to 3 halogens),
-C{O)(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens),
~C(O)(Cs-Cy)eyeloalkyl or -S(0,)-(C:1-Cs)alkyl(optionally substituted with 1 to 3
halogens);
R’is—H or —halogen;
R¥is independently at each occurrence -H, or -(Ci-Caalkyl(optionally substituted with 1
10 3 halogens);
R*!is independently at each occurrence -H, —halogen, or ~(C1-Cs)alkyl({optionally
substituted with 1 to 3 halogens);
R* s independently at each occurrence —H or ~(C1-Cs)alkyl{optionally substituted with 1
to 3 halogens); and
R%is independently at each occurrénce -H, (C,-Cy)alkyl, or -C(0)O-(C;-Cy)alkyl.
In another embodiment the invention provides a compound structurally

represented by formula Tb;
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15

-22- H? is -H or -halogen; 12.2 is independently at
each occurrence -H, or -(CG -C3)al kykopti onal |y

ted with 1 to 3 hal ogens);
woh bk hal og é{gsrmg?uomﬁsow

pendently at each occurrence H,

(CI C3)al kyl (optionally 5substituted -with I to 3
hal ogens); R22 is independently at each occurrence
-H or -(Q C3)al kykoptionally substituted with 1 to 3
hal ogens); and R23 is |nde@§ndently at each
occurrence -H, -(Cl-C3)alky

-C(0)0-(C1-cA4) al | cyﬂl I n anot her enbodi nent the

i nvention provi desN a\corrpound st ruct urally 10
represented by forn I bo 11)
pharmaceutical ly accep salt ther eof, wherein

R1 is -chlorine, -fluorl e or ne;: R2 is
-chlorine, -fluorine, or I (QPPA FBSIS-H or
15- hal ogen; R4 is point of attachnent to the R4
positioninforrrulalb 206 is -23- 0 ":9?7 19

ﬁé@@%jﬁf%ﬁ&b&@q_% ﬂ)ﬁg@o{?’ \Vh el/elPTh

R IS—C lorine, -flucrine, or -bromine; R%is —chlorine, -fluorine, or -bromine; R’ is—Hor

-halogen;

e Ly e O

2

§—©—R5 o —§—N N—R® :
, OF p— , wherein the dashed line represents the

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

R*is

R®is
-H, -halogen, -(C1-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)OH, -C(0)0-(C1-Cy)alkyl, -C(O}(Cr-Calalkyl, -O-(C,-Cy)alkyl(optionally
substituted with 1 to 3 halogens), -80,-(C;-Cyalkyl, -NR*RY),

N : , . . 9
G PO PO RO BO HO

..__[.-_
1 =0
=
:Uoo
---r-
cn:o
<ﬁ>
@]
MI
El
r -
cn Q
ZJ
Q
=
i)
mI\J -
M
15
-.ID‘D

Q=
A



-HS-N O\ 0O , wherein the dashed line represents
the point of attachnment to the position indicated by

WO?@K{IMgel nmis 1l 2, or 3; R6 is 5-H, q’lgqu%?(}ﬁ””ﬂ““@-

(C1-C4)al l cyhoptional |y substit ut e
to 3 halogens); R7 is -H, -halogen, or
-(Cl-C4al kyl (optionally substituted with 1 to 3
hal ogens); and R8 is independently at each
occurrence H, -(Cl-C6)allgyl (optionally substituted
with 1 to 3 hal ogens),

10- C( Op( C1- CG)aIygl(oonnally oSubstituted with 1 to
3 haliog.e 3- CB) cyq)QaI yl or

-S(02) - ( )al‘kylioptlonally bstituted with 1 to
3 hal oge i=Pn ano 8nmbodi ment!f t he i nvention

provi des a @orrpound st rrm:t of al |y reprasemtesdidined line
fornul a rmaceutl .al Idy accept abl e

sal t re?ﬁ%elngél?e PO 8% aélﬁaf;lmﬁfptlo PORPriPHERed Rior i ne, or
- br owharein mRR 135 0e3hl ori ne, -fluorine, or -brom ne;
is -H or -halogen; WO
1gggO?/ 124254PCT/ US2007/ 066069 -24- R4 is
5 ~H, -halogen, -CN, or -(C;-Cyalkyl(optionally substituted with I 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-Cs)alkyl(optionally substituted with 1 io 3 halogens),

10 -C(OXC;-Co)alkyl(optionally substituted with 1 to 3 halogens),
-C{0)-(C3-Cg)eycloalkyl or -S(0,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens);

R’is—H or —halo zen;
R™is independently at each occurrence -H, or -(C;-Cx)alkyl(optionally substituted with 1

15  to 3 halogens);

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

R*isindependently at each occurrence —H or ~(Cy-Cs)alkyl(optionally substituted with 1
to 3 halogens); and

20 R™js independently at each occurrence -H, -(Cy-Cs)alkyl, or -C(O)O~(Ci-Ca)alkyl.

In another embodiment the invention provides a compound structurally

represented by formula Ib;

N
N?l& -
=
0 R
st R3
R® rR*
(1b)

25  orapharmaceutically acceptable salt thereof, wherein



\NR8 -NR8 )-!--N1\ 12\ __/ | or, wherein the
dashed |ine represents the point of attachnment to
WOLZB Bﬁz position in fornula I'b; 5R5 is wherein the
Achodtline represents the point of attachéffUSe7/o66069
the position indicated by R5; R6 is 10-H, -hal ogen,
-CN, or -(C-C)allcyl(optionally substituted with
ito 3 halogens); R7 is -H, -hal ogen, or
-(G-C4)allcyl (optionally %lbstltuted with 1 to 3
hal ogens); and R8 is indepéndently at each
BiCie tehl@ing,efindrine, of Groraad;al’kylchRRhd, OhRkhy oS BRSiAd 1t Y or
ﬁnth lto3 hal o gens),
%1 O)(O Co) al kyl(optionally substituted with 1 to
B ihal ogens), -C(0)-(C3-00cycl oal kyl or
-S(02) - (q C3)al kyl (optionally substituted with 1 to

3 hal pge s) anot her_enbodi nment_t he
i nvenj |€§>Q %! '%_q;grrpn@ Vst UGt 5
represe Fﬁy fo la |a N a phﬁl{cally

acceptabl e salt thereof; wherein’® 20R s, *or

! 5 Y \ 8
+N R® 4N N-R
5 - N/

, 0T , wherein the dashed line represents the
point of attachment to the R* position in formula Ib;

;?:2 Q\ - J\Q\Q_Rm

R®is

,L

10 R% wherein the dashed line represents the point of attachment io the
position indicated by R°;
R® is ‘
—H, -halogen, -CN, or -(C;-C,)alkyl{optionally substituted with 1 to 3 halogens);
R’ is
15 -H, -halogen, or -(C;-Cs)alkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence
-H, -(C1-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(OXC1-Co)alkyl(optionally substituted with 1 to 3 halogens),
~C{O)(C5-Cs)eycloalkyl or -8(0,)-(C:-Cs)alkyl(optionally substituted with 1 to 3
20 halogens);



)]

10

I5

20

,Wwherein the dashed |line represents the point of
attachnment to the R position in formula la; RL is

WOﬁd?h%kI‘e R2 is -chlorine; 123 is -H  5abl-35R8RMss069

he R4 position in formula la; RS is -H,
-chlorlne -fluorine, -CH3, -CF3,-S02-CH3, -C(CH3)3,
-CH(CH3) 2, -0-CH(CH3)2, -C(0)0-CH3, -NECH3X-C1-13),
.00 1-N\ ) -1--NO i ; [/ R2o0 Or, wherein the
dashed |ine represents theypoint of attachnment to
the position indicated by R5; R6 is -H, -chlorine,
R’fid-Homri-hdogebr omi ne, -CH3, or -CF3; R7 is -H

_26: hL il eéng Lt eaq)ro endy -H, er gnlé%?éﬂﬁf]‘(%[_}t@ﬁﬁdyssubstituted with 1

occuarr
tO@Eange@l)TS C(CF13)3 or -CH(CH3)2; R9 is -H or

K Clp n(aédn g@e'ntqr ‘fit eg rdcﬂ@'ﬁn@er -H, bﬁa?c{?glg s (5 b%aﬂa_%)ptlonal(]jy

I ndependent occurre
Su@@mt%d with 1 to 3 hcu()gcﬁa),

R*is independently at each occurrence —H or «(C;-Cs)alkyX(optionally substituted with 1
to 3 halogens); and
R®is independently at each occurrence -H, -(C,-Cs)alkyl, or -C(0)O-(C,-Cylalkyl,

In another-embodiment the invention provides a compound structurally

represented by formula Ib; _

N— -
No ) -
O R’
N: -7 TiL R3
RZ R4
(Ib )
or a pharmaceutically acceptable sait thereof, wherein

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

-halogen;

R is
R® . . y |
i s </!\§ e </ Vg _@_R
:—QR, ' —N , ! —N>_ ’ '

, or , Wherein the dashed line represents the

>

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

R®is
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i5

WO%J’?HS&EI ally represented by the formul a;

R22i s i ndependently at each occurrence -H. In
anot her enbodi nent the invention provides a conpound
pharmaceutically acceptable salt thereof, \%ﬁg{[}g?or?mﬁ,m@
wherein the dashed line represents the point of
attachnent to the R position; 121 is -H, -d, -F, or-
-CH3; R2is -d, -F, or -CH3; R3is -H or -F

R4 is -OCH3, -F, -Br, -0,,;0H -CF3, -0-CH(CH3) 2,
-0-CH2-C(0) NH2, 10 - C(O)N(RIO)(Rll) 00 ,,(Cti2)m_
20H N-(CH2)n OR22R9 orar7 r° , OR5.is

C(O) NH- cycl opro'p g J—Si'—N 0¢ N/\@tH in CF3

1 OIH 12.8
- 802 Cl—%(c é%))%lkylyl (R21) ( R2’1) & Wher elf(m [ s’)i and n

IS 1,: i -2TN
—S—N O
I N

O

I—

, wherein the dashed line represents the point of attachment to the
position indicated by R’; whereinm is 1, 2, or 3;
R®is
-H, -halogen, -CN, or -(C,-Cyalkyl(optionally substituted with 1 to 3 halogens);
R'is .
—H, -halogen, or -(C1-Cyalkyl(optionally substituted with 1 to 3 halogens); and
R®is independently at each occurrence
- -H, (Ci-Ce)alkyl(optionally substitated with 1 to 3 halogens),
-C{OXC4-Co)alkyl(optionally substituted with I to 3 halogens),
-C{O)-(Cs-Cs)eycloalkyl or -S(02)-(C1-Cs)alkyl{optionally substituted with 1 to 3
halogens).
In another embodiment the invention provides a compound structurally

represented by formula Ib;

N
L i
2 0 .
R
R2 : R4

(Ib)
or a pharmaceutically acceptable salt thercof, wherein
R' is ~chlorine, -fluorine, or -bromine; R? is —chlorine, -fluorine, or -bromine; R® is —IT or

-halogen;
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20

R2 R6 is -H -CN, -0CF3, -OCH3, orR20; R7 is -H, -F,
or -CF3; R8is -H -CH3, -S(02)-CH3, -CF3, or

- - i RO is -Hor -F, RH is -CH2CH(
Woizg‘{ 7&}42 i's -F or -H and Rfé‘ifﬂgszwl-fﬂ“w’

0is 41; n21 K

I n-anot her enbodinent the invention provides a
conpound structurally 5 represented by the fornul a;
or a pharnmaceutically acceptable salt thereof,
wherein. HN. , or, wherein,jhe dashed line
represents the p0|nt of agtachnent to the R
pasition; 10Rl is -H -Cd, -F, or -CH3; R is -C,
-F, or CkB R3 |s -H or -F;, and R4 is -OCH3, -F,

- 0- CH2- C(O) NH2,

-Br, -AdR - 0- QH(ch@)z ,
20071?@%@?/1 07 6 28- Ro 1-r-°

/| CH L N"N"’ ’

, or , wherein the dashed line represents the

Z
A

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

R’ is
l —> : \
Q_ J_N:> ha L ,:_N’ o
NRHR, S
wherein the dashed line represents the point of attachment to the position
indicated by R®;
R®is

—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
RY is independently at each occurrence
-H, -{C1-Ce)alkyl(optionally substituted with I to 3 halogens),
-C{OXC1-Co)alkyl(optionally substituted with 1 to 3 halogens),
-C{OHCs-Cy)eycloalkyl or -8(0,)-(C1-Cs)alkyl(optionally substituted with 1 to 3
halogens),
In another embodiment the invention provides a compound structurally

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

N ) -
. ”ﬁili:l{
X N ,

R® is ©, 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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-1-NO-OH 5O her enbodi nents of the invention are-
provi ded wherein each of the enbodi nents descri bed

‘Woggﬁﬁbﬁiﬁbove is further narrowed as descrlqiqnﬁgm%ﬂ%mw

owm ng preferences. Specifically, each o
preferences below is independently conbined with
each of the enbodi nents above, and the particul ar
combi nati on provides another enbodi ment in which the
variabl e indicated in the pteference is narrowed
accordlng to 10 the preference. Preferably
Rfibodi ments of the invention are structurally
representged by the Jornula F21 of the invention

are sfru turally resent @y the fornula -29-
-bro ps . o»upae Iy
-fluori efer =pNor omi rie. 'feferably_BZ

i s -hal ogen. Preferably R2 is -CH3. Preferably R2 is’
-chlorine, -fluorine e, a-bronlne Preferably R2 is

-chl ot Preferabl -f I ne. Pret rably R2
i s-bro 'm?. abl -s rlhe IS
-chlori ne: 85=Pr§ il R3 i's

- hal ogen. Re -30-- Preferably R5 |9 -N(R8)(R8) ;
rTh -h-NO /) , or

, wherein the dashed linc represents the point of

attachment to the R* position in formula Ia;

R’is’
~ ~H, ~chlorine, -fluorine, -CHj, -CF3, -0-CF3, -S0,-CHs, -C(CHs)s, -CH(CH), |
~O0-CH(CHjs),, -C(0)O-CHs, -N(-CH;)(-CHs),
PN
‘ : : AR C:)
4— — i - +S5—-N
QEN O R e 1
J_<° L(o
] N i N
i (I:l) R ) Icl) Fas H (i? / \ _> 22
e, o N W R
‘o R ¢ e R R’
0
\/U\N/ﬁf R20
9!
or R , wherein the dashed line represents the point of attachment

to the position indicated by R”;
R®is -H, -chloring, -fluorine,-bromine, -CHs, or -CF;
R is —H, -chlorine, ~fluorine, or -bromine;
R* is independently at cach occurrence —H, -CHs, -CH;-CHj; -C(CHs)s, or -CH{CH3)3;
R'is-H or -chlorine, -fluorine, or -bromine;

R*®is independently at each occurrence —H or -CHa; and
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9\ Preferably R5 is -SOZ-(CI-CA)aIIcyI, ;9 cmi-SN
005 Preferably R is 9 /s, -,HSN(CH)m:5 N/.2

- wo 200924246 fluorine. 10 Prefer abl y R6 is -H PCT/US2007/066069

Preferably R6 is -halogen. Preferably R6 is

-(CG -C4al kyl (optionally substituted with 1 to 3
hal ogens). Preferably R7 is -H Preferably R7 is
-hal ogen, or -(Cl-C4)allcyl (optionally substituted
with 1 to 3 halogens). Prejgrably R7 is -hal ogen.
Preferably R7 is -(C-C4)allcyl (optionally

- Rélibimtlépendendy avieadh otcuren® Hal ogens). Preferably R8 is

| ndependgy! %@%@3&2@&9@&8@&@acagpoﬁrﬁt LRy RS

isin epen en each ‘occurren
repf@entcPyahd foypula;Pr ef erably R8 is independently at
each occurrence - CHS. 031- Pkeferably RO is-H.

Preferably RI is -halo Preferably R7 is
-fluorine and RO is -ffﬂu i R® A preferred
enbodi ment of the inventiqa gonmpounds of the

formul a 343, 5-

obh piiakeacoutihiisf docuprablealpthereyl, wheryiknet hyl ) - 1- (4, 5, 6, 7-t

etra,hydro- H i ndazol -5-y1)- 5 pyrrolidin-2-one, or
eut y acceptable salts thereof. Another

pre

(3R %@1 or o- mﬁor o[ 1, 1' - bi pheny1] - 4- yOnet

Rh¥s ] - 1- [(58) 4,316, 7- tetraﬁgl@mthwashﬂdé@@repeswt@a

W{gfg{ticqhgg&ethgko foskfyar maceutical ly acceptable salt
R2 ereof . Anot her referred e diment is
5

RiL 1B, - S R Br6L 4> oF WBRoR b FhERTL- 4-
ersnet:m/% 13g4c15 .OH, Leketo-ahydng;, Ibtcandeeplm,4-y1) -

(g(é one or a pharmaceutically 10. accept abl e
)IfI( @'ésof A further enbodi nent of the invention

are the novel integnedi ate preparatjons descri bed
BN h are ful f or—pr epa«—r@]t he 11- HSD1
71% toé_s‘}_&o- o TRy ndll -9 t het™© o

errbod4 ments described herein. *A further enbodiment

of g he invepti on are the novel internediate 5
ratiio \descr' her TMWwhich dreé\ useful
't ng N R™ 4N N-R 4o

(3R) - 348, 5- Di chl oro- 4' - ’fI uoro[ 1, ¥ - bi phenyZ] - 4-yQret »
/hzlkl[(SS) , 5,6, 7-

CH '
~(CHpm Reo (CHZ)I‘I
‘\( Rzz&_g o
TR
7
Rzo , Oor . R :

R’ is -H, -C(0)-NH-cyclopropyl, -CN, -F, -OCFs, -Cl, -CF3, -O-CH{(CHs)g, -CI1;,
-C(O)OH, -N(Rg)(Rg) -OH, -SO,-CHs, -phenyl(R*}R™),

v O
1 ;< v O
\ l /(CH )m s CH.n .|: <
! N__(S:Hz)m 1 2 _\‘J'I\ /( 2) o ! N—(CH,)n
’\ o K/ /—\ HEA zz,Q 2
N\ . IY ,1:_ I ﬁ N 0 R .?RQ

R R20 , 0 ,or R

L *

whereinm is [ andnis [;



15 tetrahydro-1H i ndazol -5-y0-2- pyrrolidinone or a
phar maceutically acceptable salt thereof.

wobBaljiepts Wth type 2 diabetes often devel opcrigsiehbébose
resi stance" which results in abnormal gl ucose
honeost asi s and hypergl ycem a. | eading to i ncreased
norbidity and premature nortality. Abnormal gl ucose
honeostasis is associated with obesity, 20
hypertension, and alteratiens in lipid, |ipoprotein,
and apol i poprotein netabolism Type 2 diabetics are
at increased risk of devel opi ng cardi ovascul ar
conplications, e.g., % meh?seberosis, coronary heart
di sease, stroke, peripheralh vascul ar di sease,
hypertensi on, nephropathy} neurapathy, and
R dt Fhddar Ry efore, therapetitis ¢ cPleﬁ’t 1@k of
il e SELNIOHIIAS TS, of iROACHBIRROH ¢ 0F, FOPRSCLGH @AY
hypert@93|on Are inportani,.in the 25 managenent an

R rgfent %t%%@f&%ﬁ itds. Many patients who

hav elnl aistir bb@Sl GRS 16 @nBoH proANE aRGhpdley Shiepedlyt y pe
2 di abget e re also at -risk of devel opi ng " Syndrone

represgiped WP WETYE syndronme”. Met abol i ¢ syndrone is
characterized by insuli® resigtance along with
abdomi nal obesity, MY em a, high bl ood
pressure, |low HDL, hig rtension,

at heroscl erosis, coronary g f sease, and chronic
130 renal failure. These patients are at increased
of # Bherpgcenficoly wesagloshl hekplvd¢si€cul ar conpl i cati ons

| i stied aboye whether or not they devel op overt

di abetes merjitus. -32: Due to their
i nhi ion 1- 13 Ihe present conpounds are
usef “n t treat n¥n

Re8nditions and di%orders |wWﬁWe m?%%%%ﬂ??&ﬁmﬁpmﬂm
p&mtdﬁﬁaﬁﬁﬁnmsﬂmﬂﬁp&memal These di sorders and

congi td,0ms herei n di bet|c
Rd%s%t erg netggqf|c{§%h%rone d?Sorders One
R s -SKHS,| F,I—Brtﬁle G t-CF5 -GS IECHO,, - biC9) Nbb,abet i ¢ 5

} nmet abol i ¢ syndrone di sorders” by the
§$ gﬁgeneﬁ?@ﬂgk1143 HSD1 activity either in the
ﬁgg&ophysl Iogy of the dlsorder or in the

h

o eﬁ@@ s ;?z%@ |

treat, or aI eV|ate dlseases or condltlons or

a'@%at s nstéons &Tr q%gqgg lf‘ der scgjs

10" Di abetlc dlsorders and netabollc syndrone’

di sgrders" incl ude, but are notFli ted to,
@8, b i ag I,>e$ J_@ tes,
h;ggiglype hyper sulin , qell rest,

|nproved beta cell functlon by restorlng first phase

respons prandi -mtln
gﬁl ai rJegje&n ng=gl ucose FG) 4@3&’& ic
dr ong, pog[yc hyperO?%ypokaP@ﬁta CH,

nornaI|2|ng gl ucagon Ievels i mproved 15 LDL/ HDL
duci mg. s klngo eaty ng. ovders ht

%gg;}Wpo y%ystgbqugflan\§7g5>owe 5B as

a consequencé of diabetes, |atént aut0|nﬁune

di abetes in adults (LADA), insulitis, islet

transpl antation, pediatric diabetes, gestationa

di abetes, diabetic |ate conplications,

m cro-/ macroal bum nuria, nephropathy, retinopathy,

neur opat hy, diabetic foot ulcers, reduced intestina

notility due to glucagon 20adm ni stration, short

bowel syndrone, antidiarrheic, increasing gastric

secretion, decreased blood flow, erectile

P R < T R o o A . | P T



- 33- In addition, the present invention
provi des a conpound of Fornmula |, or a

woRb@iaBsguti cal salt thereof, or a phar mce%@rﬁﬁ#ww 66069
conposition which conprises a conpound of Formula P
or a pharmaceutical salt thereof, and a
phar maceutical |l y acceptabl e carrier, di l uent, or
excipient: for use in inhibiting 11-13-HSD1
activity, for use 5in inhibiting a 11-11-HSD1
activity nmedi ated cellul ar response in a mammal ; for
use -, reduycin he gbycem ewva] in—a fgamml or
os&<{( n ot r'e'%tcaong'e ‘a?jﬁr(vgJ fl r'&_/"éig@ss1@
11- 0- HSIi actikvity, for use in treatlng di dbetic and

ot her metabol bc syndrone disorders in a manmmal; and
for use in E4@at|ng dlabetes ngtab C %yndrone,

obeS| t yp g yce a, 1-4-‘!( pgcl erd i schem c
| ase) Nstr eurat and \ﬂo—bnd 10
he- |n@ Thus, tHe me 8ds of t s i nvent ican
enconpass a prophylactlc and therapeutlc

stratr Poa ca@?u.r@d of Fprmula I. ? The
preseggg nve furth he_use
conpo oof For n‘rﬂa‘ﬁ par mac al sal @

t hereof® for the ufacture of, a n@dlkahent for
|n@|b|t|n 11-0- HSDl1 activity; for the nanufacture
anent for |nh|b|t|ng 11-13-HSD1 activity

dlat ceIIuIar JLesponse in a mammal, for the
actusggof a, anent for reducing the

glycenrc I nmal ; for the manufacture of a-

medi cahent for. treatlng a di sease arising from

ex c eghpnembedimeats pSiy ingentioy preyprovided wheérein gechof thet ur e

el%t)ocﬁm&ﬁsddeg&ﬂ@@ﬁerélﬂﬁ a)Rr é%r lljleﬂrégnﬂb%@ H d‘esc"i’ﬂﬂgd 19&%%?110wmg

nmet abol i ¢ syndrone. S I n a mmm

prefracneen Sircaibiealvecash ofiherprgforearns relow dy indapendewttyi cagbised with
ehdh @@tk REbSHiRGR! Bove, IRE O i a2 Qorﬁ’lﬂﬂhqifn‘? PRvidQR&SheY

hypergl ycem a, atherosclerosis, ischemc heart
empedimens In whishyke variahlg inlivater yn the praferares io pastowa agserding to
iReadférite. The present invention further provides
a hod of treatlng conditions resulting from
P FRRediment 91 fhe iy entioniate o Ct'ilrﬁl%feﬂ‘ﬁrrﬁ"&g by the fsmRlgd
of ®nhi biging 11-13-HSD} activify in a nannal a
Rﬁgtﬁﬁg of Li nhi biting atﬁl 13- activity medi at ed
cell IMesponse in a ‘et hod of

reduci | ev€l>™in &

treating dlabe]¥c g%dsother net abol i ¢ ?W%#%W@&mmmms
ofths wrehdips are sngtura lymegreseatedriyt tho tbrafilapr event i ng or
treating di abetes, netabollc syp drone, obesity,

Rmyp reg m a, atheros% rosrs N schenrc heart
di F@ke neurop sroper wound
hea | i d net hods Slno nnrnlsterlng to a

nannaF in need“@ﬁ“§%dh treatﬁﬁnt a 11-13- 30 HSDL
act|V|ty |wh|b|t|ng amount of a conpound of Fqynmul a

, or a pja naceutlcally acceptable salt ther or
a pharnace conposrtrmﬁf}é:gp conpri ses g%?:r(
3 al,No pha ytic
P@%ﬁ% % é?eof ﬁ%'g B ﬁ%ceutlcaltg'%gﬁggiﬁﬁle :
Preferabiyelt’ is dialorgem Pref@ibleRtis pCHRtPreferably R & Rclagihic}-ifi0dtine, or
the present invention provides a pharnaceutica
conposi tion which conprises a conpound of Formula I,
or a pharmaceutical salt thereof, and a
5pharnaceutical ly acceptable carrier, diluent, or
exci pient: adapted for use in inhibiting 11-13-HSD1
activity; adapted for use in inhibiting 1141-HSD1
activity mediated cel lular responses; adapted for
use in redu0|ng the glycemc level in a mmmal;

RN I N I <. . R T T (I PR . [ S PR



Sui tabl e anti di abetic agents include insulin,
i nsul i n anal ogues and derivatives such as those
' din EP 792 290 (Novo Nordisk A'S),

Wdeaggﬁn%i%zgm h329-t et radecanoyl des (B30) huma P(‘fﬁﬁsmﬂm“%g

i nsulin, EP 214 826 and EP 705 275 (Novo Nordl sk

AI'S), for exanple AspB28 human insulin, US 5,504, 188

(EIt Lilly), for exanple Lys3328 Pro n29 human

insulin, 25 EP 368 187 (Aveptis), for exanple

Lanai s(r) GLP-1 and GLP-1 derivatives such as those

dirgiho Pederitity ROs 981088 Pieférblﬂy a8 NofleriaK PAfSbly RSis Wabhine,

| ye h ,The orall
ALY oL YRS VCEE PROLE TS Rl o
-brirelae Braforedy R7SIIS I—piﬂazmly | Hm:fetably RBiisgftadtind eFseferably R” is-brormine.
P}ﬁ&la&l iR e A R 2 %4hldl nedi ones,

i nedi ones, o hsuli n sensitizers, insulin

%@é@@ﬂ&g@gﬁb?mfmwas—lgﬂqgem epiride, a-gl ucosi dase
i nhi bitors, aggents acting on the ATP-dependent

pot assi um cha of ither0-cell:s exanpl
pot assi um t—b@;p\ep r'sYsath 8e dx.@s@d in
MErRBIy20365, 99/ 0386FNand  -'35%= 00/33 ( Novo

Nordi sk A/S), or mtiglinide, or a pot assi um chanhel
bl ocker, such as BTS-67582, nateglini® de, gl ucag-‘dn
antag s such a §|t ose di scl osed V\D 99/ s
m@%ﬁi 39085’\_(_5bv P i sk A S *a g(‘?ur an %_ g R
Phar naceuttal' s, Inc.); embly Bt agoni st's, - DPP- AV
(di peptidyl peptidase-IV)geinhibitors, PTPaseg
(w;yrosme 5 pho atase) |nh|b|tors/ \
bi YORs of hepati c‘-e§. j}ﬁes i nvol ved |n‘—®—R

o5t i nultat | oPrgéralgy BEBneogemiesi s Padfehiay R” is =N .

gl ycogenol ysi s, gl ucose_uptake nodul ators,
activator s,-_'._ GKEMQK) SUW

£ ln A 00/ 5 0D 01/ 44 01/ 83465
P&ﬁ%’ly/o% 378 VO 01/85706, WO off85707 and- V@?efabyR4ls
02/ 08209 (Hoffman-La Roche) or those disclosed in WD
03/ 62, WO O:}d—@QZG? and WO 03/1 NO
t+ ecaj:N GSKN3R{ gl ycogen synt ae I age-3) .
in itorsyer co nds . pRgicinry RYist he || Bid meg abg} i sm
as antilipidenic agents such as HVG CoA
itors (statins), conpounds |owering food
dke, PPAR (Peroxisome proli ferr activat ed
tor) Ilgands.|O ing 1h¢ PRAR-al pha,

HEEPAR- PPAR- ubtypes a s
'gmr )? receptor) ago’n()?sts such ﬁe%%g8
S 69, 15 Ntg anoth odi ments, t he
s _ign co@,\pn
e or der tive

AspB28 human ‘nsul in, Lys528ProB29 human i nsg¥in,
Lant use, ar <,al\y Xz prepar ation conprising on r more

of these. In further enmbodi ment
h?%ﬁ%b@%é% t he 'pr eseémd R dohysoeasaPrefereblaBirisni sta¥ed 2d
Riim@esgeh nation with a sul phonyl urea such as
gl i bencl am de, glipizide, tolbautam de,
chl or opam dem tolazam de, glinepride, glicazi de and
gl yburi de. I n anot her enbodi nent of the
i nvention the present conpounds are adm nistered in
conbi nation wth a biguanide, for exanple,
metformn. In yet another enbodi nent of the
i nvention the present conpounds are 25adm ni stered
in conbination with a neglitinide, for exanple,
repaglinide or nateglinide. In still another
enbodi nent of the invention the present conpounds
are adm nistered in conbination with a



ragaglitazar (NN 622 or (-)DRF 2725) (Dr. Reddy's
Resear ch Foundati on) and WD 00/ 23425, WD 00/ 23415,
WO%%%/%%A'M' WO 00/ 23445, WO 00/23417, WD Q0/ 23416
163153, WO 63196, WD 00/ 63209, WO 00/ F5TG5207As6069
WO 00/ 63189 (Novo Nordisk A/S). 10ln a further
enbodi nent of the invention the present conpounds
are adm nistered in conbination with an
a- gl ucosi dase i nhibitor, f96 exanpl e, vogli bose,
emglitate, mglitol or acarbose. In another
enbodi ment of theinvention the present conpounds
are adm ni stered T—\ in conbination with an agent
acting on the ATP-'d demt ROt assi cha of the
315cel | for exanpl r‘m& I |‘ancISam de,
f@ﬁﬁﬁmzﬁgé NRHBAzi de, ‘%15-67582 or r epag
Ln yet another enbodi ment of the |nvent|on the
pﬂesemt conmpounds may be adm ni stered in conbi nation
wi th~hategl inide. In still another enbodi ment of the
i nvention the present conpounds are 20 adm ni st ered
in combi nation with an&ht p|dé%1¢?ageﬁt Al
ant i hyper| i pi denic age*htfégD%xanﬁT% c HOR RS P ne,
Podtratdy RpBI-SOLICpIC. gt e, Qenti by ozP| R ovastatin, o
pravastatin, sinvastatin, pltavastatln
Gaééatln probucol , dext r ot hyr oxi ne, fenofibrate
oq;athvastln In still another
enbodi ment of the invention the present conpounds
5 PafiGabdprBEM ni stered in conbination wth conpounds
| owering food intake. I n anot her enbodi nent of
t i nve t‘%n, t he gpresent conpounds are o
adyi ni stéragin codbi nation with nore than_dg
nyi oned Eiﬁﬁfundsymgr exanple in

t ove-
i natF h net

c owbj i L Nﬁ'and al'su phonylureg\§@ch
as glwburider’a sul phonyllugea an
nat egl 'ni de and 'netf or m n; ’epagllnlde and
formn rbose and°30 metformng a
égigonylyr ajfnakgorn1 nd«éroglltgjL ; insulin
Ifonyl i nsul | nd netfor : insulin,
netfor B, and onylur i%sul i n “any
trogllté%one |ns&|r1and Iova%tahln et 83, Pref3rébly R® is
GQneraI gernms used in the description of conpounds
reln*&escrlbed bear thelr usual meani ngs. As
hérmn, the erms " (Cl-C3)al kyl ",
- C4) " /24 C6) al kyl " refer to
stra'ght - eh al B o br.ah PretpORE B AR iRt bRAAY RS
roups of the indicated number of bcarbon at ons,
isdyemieas nethyl, ethyl, n-propyl, i sopropyl, n-butyl,
10 PreRABYtRFlis 18 @Gef&blﬁiy hﬁ 1sLhaIQééEYﬂrefeﬁBg rhe. Cgé L, Ealkyﬁgﬁlonaﬂy
up

epr es;ent S a

alkox
S“éﬂ"ﬂ%ﬁ‘%)bh %W)&ﬁb’ﬁel‘& R gH; %refe@ébf%ﬁ é@lp&eg &uch
(@Sl (opkaam @bstimt:mwﬂyl toB HAREYns). PRIGBIN K] is —halogen.

BB LR A Sl ShE) iy
Préfe@Bly @3 s ingepbiaiahtigydt tach @f@irence OHAP &AM ein@pendently at

5 PG e S R R b 4.

Exanpl es of (C3-C8) cycl oal kyl include but are not
limted to cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycloheptyl, and the like. The term
"optionally substituted,” or "optiona

substituents,” as used herein, means that the groups
in question are either unsubstituted or substituted
with one or nore 150f the substituents specified.
When the groups in question are substituted with
nore than one substituent, the substituents nay be

3+ ke on e e ot e e D L L o o~ o . v+ La o v s o o N . A N P




16

15

20

25

30

that the groups in question may be the sane or
different. Certain of the herein defined terns may

WO 96i5M5428pr e than once in the structural forgg&ﬁﬁzgﬂmgmw

upon such occurrence 20 each term shall ef me

i ndependently of the other. It is understood

t hat gui nea pigs, dogs, cats, rats, mce, hansters,

and primates, including humans, are exanpl es of

patients wi thin the scope gf the neaning of the term

"patient". Preferred patients include humans The

Preferbly B FBMrfoabiyIR] de albgoneBrt ocklya isrdlustinelznd BSE 0c k

ls are anlnals rai sed for food production.
um nhants or "cud- 25chew ng" ani mals such as cows,

bul | 4 prafeiefl embodimte of e inyheiop arelsompainds ofithesfomulafo@tss
t S 4Qf

Iﬂ&%ré‘ﬂ t%loodfoﬁﬁ g gﬂﬁ@[ﬂ?h?l (ﬁg 6,7 ﬂetY %I%gﬁ int3BEE 1)

exanp es gs - an avl ans
pepaidin-2-gie, smmihmwetmmlbfwemtabld lafdtﬁ $heret0ﬂ Aoetpsr paeferred

e%&ﬁﬁ?m TQ@RP?P ?Eb‘ichio‘?o-ﬁ‘%h;‘b{rgﬁf %g)héné/l]pﬁﬁ_ﬁ rﬁéﬂg}ﬁ' Y1(55)-

ticular a

456, Bigtrahy et 1H—mﬁv@hﬁ1yﬁg‘w perFdidinppecgs i phargecoyticaly heseabie
shlﬂﬁl}rg(ge Aﬁa&ﬁéﬂpr&@n&%ﬁﬁ&ﬁlﬂeﬁ@ ifGRE 9'{?51 DERRR- ﬁ"gﬁloro—blﬁxenyl-4—

he managenent and care of a patient for the purpose

Bveﬂ}yll)ekr@r%q hitgtraldena g atohd-yDi- Skreolidin-frerprfir g ghasmaceutically
Al BMEH1O PiIErébf O WM eCRbdditk AN B ifteSRARR: the novel intermediate
prohi bitin restraining, aIIewatmg1 anel i orating,
PEPYHiRE deser %@6 Berel, Whikd| 258 4spigy] fopprepariggihe 1 gBekl S Inighibipaas
aRIOREHAS HrAlta @ hoSEY Efbdd¥menRMscB eRfh, WAl EXbARMPSs

treating existing characteristics, of 'a di sease,

thiiayspignarare e nqyst MisTRRGisEaTeReBER s detsHbeddessn Vijelpre useful
fé}@fegm,g (m)cé geds D@nloRes alubVi, labipgéhyﬂﬂt }Flﬁilét]ﬁ;fl] 0f(58)-4,5.6,7-

lications, or

R gzl f VT Do GASRe Ol nbEae “esspiabls i

thEhef, pr esent net hod i ncludes both 5 nedica

t her apeuti c and/qr_prophylactic treatnent s
appr GHPTYE: Spc flpdrbrbd elop higsig peystance’ which results in
abriohed gmemte lhcraédsmsxe ﬁﬂdegbérg@ceﬁtﬁwmctmg 0 BRRS s od incA B Hnd
i nvention, that is capable

of co res

B RgID Srrmie i ec Tt i i bty

hjq;&t'thmioﬁglnd altcrﬂmﬁﬁi intlipilh deWtﬁh randl q&dlp(bﬂﬁﬁéin mEfRBolism. Type 2
d accordi ng

BRTE e S e SR PRRE SRt ke B e by
attlbtesctrmsts; ccmbrmry hk@rt diseasae) apdkapeaphesl msomlmdilsa@e tHyperceﬁm

' | d
oL g, TR 5 SOIRELR BB
horhestpas, El@dmet@nhisnt lobesina tahdhypgitansion ero dpdriaotin bm ng
mtaﬁa%p S]q and treatme; g%a%%ﬂeg fn%ﬂ%m rﬁ&gﬁa@eng%%% Hs!;u'hﬁ; al

osition an I's I nten
repivarariuehar ¢ v deyplapediope 2 éln’pﬂtqsgrem@sotahaeskaf téweloping
. S\ Al e .
S8 ﬁag bent ég%tatl)dg%r Lh R R@E%ﬁl&ds@ﬁérﬁ]ﬁé is %ﬁa{&ern%& &
lnélalmrrﬁseﬁtancqbé@rtgr‘ﬂlmﬂgmln@l esmahymr@émtnle@at high blood pressure,
100, %g%h' WNSL %gpérlaﬁsx&hf SR& D1k ERL IR h%m&agms #dHbnic

conposi tion nmade adm xi n npoun
repldebon: Thaso eatients ﬁre@ﬁ@craas&%aqﬁﬁéémqp@alﬂnwﬁi@wemlalb| e
ciplibdtRhs lisTdaRbb R WRcHHRSLAMEY &lvbip me&%lab&@é 18618uf. O
pure crystalline formof a conpound 20 conpri sing
greater than about 90% of the desired crystalline
form and preferably, greater than about 95% of the
desired crystal form The term "suitable
solvent"” refers to any solvent, or mxture of
solvents, inert to the ongoing reaction that
sufficiently solubilizes the reactants to afford a
mediumw thin which to effect the desired reaction.
25The term "unit dosage fornt neans phyS|caIIy

B - T S T S SR R . S SR [ £ |
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The conpounds of the present invention may have one
or nore chiral centers and 30 may exist in a variety

Wo%ﬂ—,ﬁgﬁg@m someric confi gur ations. As a conﬁgg)iﬁ%%%mw

of these chiral centers the conpounds of the present

i nvention can occur as racenmates, as individua

enanti oners or m xtures of enantioners, as well as

di astereoners and m xtures of -39- diastereoners.
Al'l such racemates, enantigyers, diastereoners and

m xtures are within the scope of the present

i NveDbhé oheinifitabitien oflu rRHSIPA fc padsbnt cprddubidsek us@iﬁﬂ in the
unpuri f.i ed, m xtures.. For t X |.es .pr.ovi de

8 Ptnof a ilerienge b swdtes %E SodE Ir‘]ir‘tp‘”él}lﬂ’s‘glﬁble?ﬂ pigil-p-HSD1

iCentRtial. Urheﬁé’:‘dlﬁcﬁﬂcﬁrs 4nld ckitis 6:0 AbigH herbih @Q“dlai'benc disorders”

gsent i.ts stereogchem i s designa )
oB SR oEC symtors ShsRioS Y LR LY i s ST et Dieectie
mgde?uhﬁd rﬂefabamyﬁdr@ﬁﬁmda@m "Bl lihe 111‘,8)1%8{61&@;‘!\0111 pmdsm
undefjned jts stereochenistry is not designated in
ALY qiher) ﬂl?aﬂl%’ﬁ!@ Qi%gm th igprder w’é%%?la?qﬁaﬁc 5Epop§sdo
ﬂmﬁ@mlaf erhufiRadi hmemtdd 0 s maf ﬁﬁch@g I.fdi;éﬁeﬁﬂpl@tﬁ pi‘eﬁéﬂt UEGE, tnlhe
anpl.es ovi ded herein nd al t hough t he e
oI B R Cast g Gl St A tgr et THaehe
disordans™ ad “ec@bdlic syiitmsm&lsorcﬂd:ﬂ”t her embodi ments of the
i nve clu 0.oth st r oneric.and or
cont GYHBET SRIH OPRe P VRe GieAR Ao R b ey
livweited toaéahﬂh&ﬁjf@dedﬁbetealm 2aitberps, ajqjeeglﬁ:ahﬁash@bgmmﬁem
b %§1 rg&eo rove Jtas—c(:]éllg'?mcgio n?yorre%/’f%rrm gﬁg?&ggorr]ltsel, ‘81%%&%[’
hsnergﬂtmrdemveaangmc)bmas uapwredrfexxﬁng@somﬁﬁm,i metatglieror e

o ond. or a
S rﬂ?({ﬂtg:, f(l}&o%g{e %F%e'i' %3{%){):#?1%3 5 dm%ﬂlﬁns%éﬁ Fn(?n IQve 1m roved
%&ﬁ%n@o,@@dwgg swkckiag \eatingtdisprders, weigho s, \pmmystlc ovarian

I I r t
sfrfag)tgt[e e(?(gg%es&g %ﬂ% clobs%% ehée d:ﬂ dﬁﬁ&:%é la?eﬁtt atélﬂ)gmpﬁk hcﬁat%
adyilg e Adp o ngyliis, lﬂst T antatien pecp@t-rlredl@betq@,aaestatmnhl;dlabetes
dﬂ%ﬂcﬁdt@&n%‘h%%ﬁé’ GRLE Vlﬁacﬁfalbmwﬁ(rﬁﬂ'iﬁ %éplﬁ&e}ﬁﬂg G tufdhiny,

i ncluded with the scope of i nv

nergene ey Pebetdc fogfdﬂ%ers@fedmé 1@%&@% Hwah,ty dpe qorgélcilﬁoeS ent

aalﬁm@mao@ Rh&ReoveX kynldrdni, Al 8hS8 inctRU PHBEIL CecfBHITE
i's intended that any tautoneric forms which

and
dgerorsidioey Hﬁ&ﬁﬁ%féﬂea%f%% CPIB RYSAPBEIFTh B @gpeliorating

ottt st ih 1S, AERRA By RipelfiRBNRE BREN 0V MR RELRR, ischemic AR
term."enantjonmeric enrichment" as used herein refers

dampge.heatt mEaciensy  eugeRidveautiRtug fstrale MmEoraidal BYHFORS
aCISREs, @ebntaturd BAOEEIpoptHsi MURTTheRIMg, Mk Qbse tolerance

ressing the e antlonerl enr.i chnen achleve is .
O BB es A PR SREBE SfromgR s bapidsis.
djrsﬁplﬁ@hlm,dlyplﬁtdg@célﬁt%mﬁ@ h}p@ﬂdpﬂlg‘oﬁﬁlldﬂfal lg{percﬂtﬁ@&:r&erﬁb,

"E g‘ero . a%?r EI he amount of the.first
SHSH{T S %’& 8 eEOFf% %Wﬁ?m‘ﬁf AR PEERBY
c‘cEdlaWBdu@llTﬂiS easebnhygperterkion,v@rdian |h§zpeakophﬁtga@romftesﬁﬁae dibomters,
[ t
oBRRLBIR S PSR s S AR aPERE i g
p@&efnf incangent alforpridd acetted of tnakmenabdf ‘®1ﬂaétlc3(ﬁs07c&rs3 @nd S

e - anﬁél %qarogw %135%8}\@4 ]yg\le r%&xf%m%ta%lé ethmfnatmg one o more, of the

w@@nttd sid¢ ¢fecs @ssatipted mab gectrreno tredtrperis. r st enant i omsr
iIs 80% An ee of greater than 90%is preferred, an
ee of greater than 95%is nost preferred and an ee
of greater -40- than 99%is nost especially
preferred. Enantioneric enrichnent is readily
determ ned by one of ordinary skill in the art using
standard techni ques and procedures, such as gas or
hlgh performance |iquid chromatography MAth a chira

PR N ! o o~ =L B R . S TR JR- R | PR
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5 pair is well wthin the know edge of one of
ordinary skill in the art. In addition, the specific

Wo%@lh ﬁfag@omers and enanti oners of corrpounds P%f”g{?r’-‘?“ﬁf"“"”

formu can be prepared by one of ordinary

in the art utilizing well known techni ques and
processes, such as those disclosed by J. Jacques, et
aL, "Enantiomers, Racemates, and Resol utions", John
Wley and Sons, Inc., 198lg;and E.L. Eliel and S. H
Wlen," Stereochem stry of Organic 10 Conpounds”,
(W Byadﬂmbg Hiseqir@e énviRRh)provadesl a EahigdPeBsT Foahedl or o

pff%?:g E%(al saltI tﬂ\el?eog,for 2 8 Szg%ﬁﬁ%eﬁﬁsg (f i glflh(imgwe]gch Olelrlses a
qoepmyng bﬁFdrmnlaﬂ,l aon phzarmhmuqmae saltaher@hlancah pharmaceutlcally
chro npou :
b T R g R B
if ﬁnhibﬁwg ag 1@ H/SIIII @tlmoﬁe@ert@rcenmmespo@eﬁﬁ Ml ehusdif
J h% F the B%%' Fires and 15 schemes . set
33D O &P oRpic e Pa 1 U Pt » deepsapigdiored
ck@sgiedd YCHSD NectioRy B RelH tRhtifpQfidbttctind othsr HARRRISAErome
on the artlcular conpound_to bei ng synthesi zed,
R i PR TN LEAENE Jrboioa oA YBS9S. DResisy,
hgqlsmglﬁaebﬁi; amubelérdgm dHe@fc hedi Bisda@AQRNE, Te@bpadydiddvRind

I avail able to one of. skill in
hEg 51 g ippTogs p Els Yy PRSP SPRSFPES ARBIRY 2R gnd therapeutic
aanmmhamhefaaﬁgmnﬁaﬁnhnnﬁyntheS|zed by one of

ordi a t rt. foll ow ng standard

o oD res&i s enrtoh A PP e P P21 Bl gf 2

phdmmaceatidabulB fHareof fodl the @BinaBichns oh e e canRht fﬁloihmbmbgi pB\L
ar ati ons,

Hélﬁi foI.Igfwitgg Schenes,  Pre '
e (44 BIBEH AP PetigEentder véhﬂm%ﬂak%HtSHé actmty
mRdiaed calalapfgsﬁohe NG aReiAlal; IdeNEéhlhh.rQ&hcﬁfbﬁbfﬁ heuicﬂn&]??or Ee
i.nt.er ted.i s tolinmt the scope of the
regloiie B plyCeanic Ryql Flasmpmelh S Qiepmagpgrart b mp Gencea
trmng 0 UScadGarigiffohCbdsGing | NRYISDR atmi%? fohvht Biaf\@icture of a
arti fromthe spirjt and scop of the
RO BRI SRR PELC S AS e VBT {itoriign & mamma
arsirfercﬂlé efificaile Gaemddidine@ttbMBevehtinkREtréa@NEliaktes | AHRIic
to which thiis_invention pertains.

t he
s¥hlommsiShetity Pl et o s FOH AP ERIBE | he
némhemESmdEmg@arabmmMﬁﬂuﬁxanples and Procedures can

be ter itori t ress of..the
reac eé'gmv?ngx‘& gﬁ@‘%‘}ﬂr ?Vd%g IaL npﬁpg ngt? BUreoRdifions resulting
frome emsmew mfc ibﬂﬁiﬁjofn& ,manimd] Sa métlgfd%lf in@fbiting 1o;qmsm
reactions of t i pvention under an ine
o e A SIS PO b SO By, mofe sl
reSpoRieG e a efhmSRl: ¥ @Rthol Sf ﬁﬁﬁlﬁ[g&hé g/lyé'éﬂﬁc IG\Ve% fn't Qﬂmﬁfﬂt 4 RAkbd
- iner o the

s the oIv | oyed i s
0 &W&t&g&gﬂ Pl ogﬁr'@ﬁa? 5&&@&%@ Jorrlets gt yBrpngled methed of
prmmimmaﬁng dabétec inetab@licd@drsite] obe@ﬂg,e hy&fglycﬂiiﬁ
ref r abl sol ate urlfled

ngpun s )
BRBPURE Fashirs BE Bt Yl R P GBropasipand healin:
moﬂmmm cemptaing adiiisisthing e Qathmalfin ﬁda@ ofsﬁaﬁﬁéaﬂﬁbm all-B-
H #longg rln the formatj on and then_coll ected
%? vy ?unf OEREHH Fergupdng apkgrmgecutcally
actepmbicaalt ’fhyreﬁﬁ( tnrethhmf;utemp@p@tﬂoﬁ RihicB CorbRady @iﬂp@&d of
The internedi ates and final products of Fornulal
may be further purified, if desired by common
t echni ques such as recrystallization or
chr omat ogr aphy over solid supports such as silica
gel or al um na. The skilled artisan wl|
appreciate that not all substituents are conpatible
with all reaction conditions. These conpounds may be
protected or nodified at a convenient point 10 in

PR PR T PR JRR T P [ I | | . Y TR R T
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30 (3-dinethyl am nopropyl ) carbodi i m de
hydr ochl ori de, "HOBT" refers to 1-Hydroxy

woB@RASbEd azol e, "Bn-9-BBN' refers to Benzyl peruszo07/066069

- 9-bor abi cycl o[ 3. 3. 1] nonane, "Pd(dppf) Cl2" refers to

[1,1-Bi s(di phenyl phosphi no) -ferrocene)di chl oropal | ad

ium, "EDCI" refers to -42-

N Et hyl - Ar - ( 3- di et hyl am nopr opyl ) car bodi i m de

hydrochl ori de, "DBU' refers.to 1, 8- :

Di azabi cycl o[ 5. 4. 0] undecene-7, "TBSCl1" refers to

Rogmila b gt yphatnavedtioyllsals hemofly iraheypiretniaryduticilily eedeplatle LNBS'
Br onmosucci ni m de, "TsOH' refers to

Cﬁl-ﬁéngl Eee}%g)su ‘fonic acid, "DCE" refers to

d i chlngddigerh gheareseDiSTHtiongfadss 2 pharmaceutical composition which

| i fers to
cgghﬁﬁfema/\%: 3{1@3 gﬁ%ﬁgasf ?rlt X;%hﬁ%dc%cﬂ@ lh@&‘aﬂ?gf ers to

pmrav(d@ﬁub@ﬂz yceridn et Buentsa Iewmmrﬁfiapt@l fgnpe inighikifing
o X SR bR b PR bRt
rgsporFes; pdaptag fos jugeyin reteiygng ‘@1@ glycmlével i mpgmalpadapted for use in

trzat @Qﬂ&}é'ﬁ@ﬁgnesul hughhdfe dg&fdannﬁins%a 408 adapted for

| uor one on|c anhydri de refers to
uﬁ@ppreﬁ@tﬂyg orfragiangdighetep, |I@9ﬁa}bphﬁ<vndr@@e "obypity, hyegralyepmiay

a&%ﬁoﬁdl&%@ﬁ&kh@ﬂ%ﬁﬂ Lifs@R&kRoke '\@eﬂoﬁwgﬂ%%ﬁ@w&ﬁﬁ fEating O

%Itlfamumtrllsopropom r3" refers to
bor oft 2tfputhsr ¥Rl af the mgprtion the pessent eQInoHHl BrGBINsiered in

cbbiRAREWAE one (P P E h.l%)lél’ acﬁw%fs%sﬁméeg in any syitable ratios. Such
t et r aki s(trl phenyl tJo oshi ne) pal | acl i um
O

tve Yosiangespay, forspample p fedioted ﬁ@%ﬂ%ﬁ%ﬁe@ﬁﬁ?ﬁéﬂy

: ageﬁtszﬁmhﬁﬁft@isﬁre hi&entll Rlehy kor ﬁieh@ﬁtmeut(o? B&Eﬁléﬂﬂ)ns feSfi @ eSrom

to tetral henylphoshlne di u
of ?ﬁﬁ‘?&?fa@él\‘?ﬂ 3@?‘8?@ diageng IRr tha kgt 61 H]?f&ﬁ‘ilsd’éd disorders

T ulERE fiyth oeBedcaked mﬁto‘seglty.r Eﬁﬂoﬁoﬂnﬁg lidting kdydu@sBva@l eroups of

C%ﬁ'll?lg%]ﬁ{lsg Bﬁ\ivétbﬁ ypfseésltﬁcﬁ él\{at ea@b@kt@ ggeg{s ?;1{??515 ma(yg)e combined with

ofBenatity hadeld I&D@éﬂ@gﬂaﬂﬁnﬂtchylblﬂﬁfoh@dl i m de
hydr.qc etic acid

h | "
Y RGN 0 Rt enlt U ety Y I?’i?&‘ﬂ‘ﬁf’fépd‘m%‘“ay be

adlmﬁxsre&dnmcqntbenybn witliviade clrea‘o&rzmldhdaetmst hyl, "Et" refers

to %r% refers. 1.0 I MeQ r ef
et ﬁ%l:}% 1& angi, Penc 5ents 1lpclude 1%13%5113{ msuim an ﬁgues an(i3 (I{envatwes such

at thoseldisologerhixt ﬁlammommr@rdmmms@r exafgle 3 etetradecanoyl

PO IRE A A% pud PP 275 B Bﬁwﬁ fargrye

Asp” Sueian msulmn. HE étw%yﬁo(%ﬂyﬁr),l fopexathple LB PrET] iRan insulin,

EE;?;(B: ooc(%g?@be)h%?& | .ElPé ’%ﬁﬁi Exmg&rr%?“ Peé d%}vgi\:}‘iregl Suc?h 2 those
disdpseil in WPSSIOBE (isNoue NQ@ISBW Phvs wetlweprellogetivd lyipaglpcemic
8kein and 25 are not intended to limt the scope of
he clainmed invention in any way. The preparations
and Examiy adiva heposhiseraic asinigrAered NermpiseintidazolinstDr aw
L%):)Hoﬁﬂure&r blﬁﬁﬂé@ Mg M) rbxg@&zoiléihe'ylﬁﬁmléé@ﬁcﬁﬁe@ﬁngs 5

from | nf ormatlon sten:s Inc or vvhere
syl sesitrerpynsehie ﬁﬁcﬁe&“}g‘)%ﬁ%ﬁlﬁ% glimerindee gralucosidgeerphbitors,
adchMAIE QR tIVHZr TS RPEd defPRta8iurh ShadSe O ﬁl@ﬁ@ars %rréxalﬂplé- NVR

Specta_the in 30 the sol vent indicated 99
P@gssHEBamRlAPEREREED asfbiosp gisglosrA iV 91%@%65 WO ’03361 and
Spectroneter (Agilent MSD SL) is used to obtain
LCMS. A Waters Xteffa CL18 (2.1 X 50 nm 3.5 micron)
is used as stationary phase and a standard nmethod is
a gradient of 5- -43- 100 % acetonitril e/ methanol
(50:50) wth 0.2 % anmmonium formate over 3.5 m nutes
then held at 100 % B for 0.5 mnutes at a col um
tenperature of 50 C and a flow rate of 1.0 nL/m n.

N om bk Lo o~ P R [ [ S PR . [ T ~ L — 19 N"N\N N/
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gi ve the 2-brono-nethyl conpound. Protection
and deprotection of the conpounds to form corrpounds

WO%(WP Iz%ﬂ“ al and others are well known to ‘fms 007[066069

skilled artisan and are described in.the litera

(For 20 exanple, see: Geene and Wits, Protectlve

G oups in Organic Synthesis Third Edition, John

Wley and Sons Inc., 1999). -44- Preparation 1
tert-butyl-(3,5-dichloro-QPgnoxy)fdinethyl-silane

Di ssol ve 3,5 dichlorophenol (1 kg, 6.13 nol) in 3 L
WoreeBny14f(SoneNardek ary), @ aotigiinile A phe@ v Bhai@zDdiecker, such

$ 87 Sl b S B, ety gt ngrqgonrcs
amd WO 00/BA0RS (N o Mdoxditkr 'S taad Ammnt%amab@hwlsehﬁn OGISI:]n r
atlgﬂ%on:l'sﬁss QPIE)IE(&%% g)h%ilﬁ o%sgag'\’s ) 152101* \Rdgst)étﬁgraé{n éi;/rmosténe
pﬁlpﬁnvbzgase) 1010b4 g indidhiters| off h@aﬁmmjnh@mmbhzed; ol stitoii latiort dfen
RlobBe AL LN LU ANRT @&gél@gak% ol itk oY

conce trate un
gicelgeasa(Giorsuch as 198 Gsalisehindv o Oﬂféﬁigﬂdr wwlmemmam hyde

0PS8Rl W o1/83478. W
Cor o but (f (3§ wo g}{fﬁo?pg_w é)%fg)s(z/ 7, apd WO 02108209 (Hoffman-La

Roglyes; Orghosm d@clmﬂ W %/@2@& W 81/PRey GIICbW@rOéH 53&Hd cool
(AQra7BR6a), (%I@W{My&‘égn sénﬂ'las%qcﬂiayeﬁg)%lﬁtog 10%‘@gurﬁ!§'§'n\6hlfymg the

[ithium -68C
IAﬁtl%‘%fabaw fuckypp qﬂ@l@@ﬁmp agoats gydhras HYES Cerh inhibisers fittating)0 C

chfipoudds 1% Qing ASLH iRthine PPNk w&mmngﬁroilﬂeﬁﬁor F&ctgwateg r&eﬂ‘ﬁl\ﬁ/{) )

and stjr. the reaction at
ligdnds Bemting rhe PEARInhA, RiRegammm and PPAR figliagubiymest 49d RXR
(Bt X @Reptér) Wb iHs! QicK &Omﬁﬁﬁf&etét 196€er (RRWIGot he
reaction mxBllJrelnto ether (5 L wash w th water

t hen 39t cmpydimens.dhe Iéra%?mfﬁ?ﬁgeﬂnfi%\ér% ARESIETSA SLorbRpgon

wlétﬂ(itﬁ’lﬁhﬂ/ca@hl Hgﬂxlimhnﬁﬂta&roa F@ﬁraﬁw@ fudh asTNqB%ﬂézt%gé%ﬂ/Mg &s @@i(ﬁ
i chl or.onet e an t 65  Oyk €Cover
IR InSPRRLIASY, s BTRaE sy rléfbé“ré{?ﬁowl%ﬁn insulin, Lan

p&pzﬁatdmcch:hpﬂsﬁhg%naelt hensyf thesezal dehyde Corrbl ne

o S R BERATL T Y b ol g adicra

mmmlb)naiucm v@ﬂﬁl smphdiyﬂn-réd'}sylblf ﬂrgltfﬁmcliﬂucﬁj’ghptz[d%,&blbwﬁdiide

IR Wb b, Smehife SR dric Bl 'S " ORF O"

sol ild sncalmd elplwilmenm bﬁhﬁmhzermrbn ﬂmtpmmnt Einhpoends aelad@fstered
mvt%ﬁlhinaﬁ\ﬁ%%abﬁgfu%ﬁﬁ%mxamter dl:f dry and dissolve
in ethyl T P er

acet a " foll owed by brine
t hern mt)an@lm embotinennos the frerergion Iﬂlelpreeent aropooadsaent r at e

achﬁﬂ:tﬁ@%reg ﬁx%ﬁ%lntd@on \3191 HE%MR dg"{?rtex%]%lﬁ,qﬁﬁqm?& or %atxgﬁhmde

SO start to cras oncen
d owr%Ln ﬁtﬂbﬂnpihblt qnﬁ)péurteot ofithes] ldveatlgve;h@mrebemrooppomzhe Wit h

112 3 g of of1 |te, 30 s
treghiagane, geliterong pioglitarady, rosaglwoy(les lsagﬁgzonesdegghtwne 3H)

eirgﬂ'ézone CS-011/CI-1037 or T 174 or the compounds disclosed in WO 97/41097, WO
97/41119, WO 97/41120, WO 00/41121 and WO 98/45292 (Dr. Reddy’s Research

or EI. mix-

Foundation).



10

15

20

25

30

Preparation 4 2,6-dichloro-4-benzyl oxy-benzal dehyde
Treat a m xture of

Wo%mﬁngziz@zh' or 0- 4- hydr oxy- benzai dehyde (250 gTC%/I%ﬁJE%&GO@

and pot assi um carbonate (361.8 g, 2.62 nol)

di met hyl f ormam de with benzyl brom de 5(268. 64 g,
1.57 nol). Stir the reaction at roomtenperature for
1 hour. Filter off solids and pour into 12 L of
water. Filter off solid, wggh several times wth
water, air dry and dissolve in ethyl acetate. Dry
over Imsitj mesha embodifatt ef thé ivlvéreion eiegresen Oc&iiﬁoﬁmis @nakibeler

) 0 -1.. |
ﬁﬁﬁ; @éﬁi#@ Eﬂ% o iR Shde O BF Bl LORD. i oease
FEehtARake3 92 #ix KIRP-197 o6 W-408 6y CREJGEIAH AR-

fﬁﬂ%i@r Li’ylr()%@ IM%]PE \?\?} é%fﬁr@%} Q?W%OY%I%'O{ ‘i%le c?sn%%%{i]&js dC sclog)ed in

product n conbi’ned "W
‘{éa l?&’ll%?’ 1249 OPOnHE L6 WO QE6HN S, WREB6AT 92t WO 93 sach as

i . f

e e i ke %‘ﬁ%&?@o%% s flagh oo

0234261V 0 00/2831 3, WO 89473457, WO 0083445 VO /23817, V0 00433416,

de)@@/@m@'W@ 63196, WO 00453209, WO 00/63190 and WO 00/63189 (Novo

15 6- di chl or o- 4- et hoxy- phenyl ) - net hanol Suspend

Nor Skd‘VE)nI or o- 4- net hoxy- benzal dehyde (112 g, 546

| Jn &l fikinkp MM m Sk S‘iﬁﬁﬁlnve‘%ﬂgn he g}esén{‘coﬂ{ﬁoﬁrﬁﬁ afR@iRintsRred

7C. _Add sodi um bor ohydr| de

IHSRPIgHMN with 319 glaeostd ﬁsegﬂh&ﬂ% tf?r&ﬁammt@ weg)@o&eh@nghtete

nbgiibl camgdrstd.r for 2 hours. Carefull y add reaction
rated apmonj um chl ori de sol ution 4L)

m xt.ur e 0 %s du
and I§ta’P pdimegt of the IVENHER difdeesent erpnoupds o administered
Hﬂhoﬁfbhﬂﬁ@mﬁf@m@eﬁt 3oty bh Ihe A TP-abp¥ndb @ oGARI dh8shel of the p-

JhraEreraree ﬁ%&f@%&%@@%&a@i@@ S o
rdphgjtaidet an solid: 1H NVR (400 MHz, CDC13) 8 6.86 (s,
E’Ir_l)e ’plg 4g?ag%t£er§m% dIm)eﬂt o§fhz ?nvgrﬁ:ion%@p’resgﬁt%Zméo%hdslm y be
ad@iptectd dhdombinateibeitzndicgiiyidpheny 1) - met hanol 25Pr epar e
pre b bl SRR SPASRLAbkidh RY prbldf: 00,

Pr epar a
admiistdied @nmmnmmmyhmmahm catihypddipidmic 461 for

e le c %amlé c'z_)lseg’tﬁ)gf g]}gﬁ %eésﬂ/ﬁ?oil(l ggva%tgld Elfyﬁ%%tug S

smpr@p@n,a:trqamtaﬁn rosuvastatin, probucol dextrothyroxine, fenofibrate or

atgrvuqnonmet hy1- 1, 3- di chl or o- 5- met hoxy- benzene
30D ssol ve (2, 6-di chl or o- 4- net hoxy- phenyl ) - met hanol
(1130 gll @n@ermnwme)n df the i@Otio theiprgsenigomadupds o€ ur an

acﬁﬁﬁtst%@@ tn Joﬁlbglgtléig’vgiﬂ{coﬁfpt)ﬁn‘ag RRverififlfl ol RlRe. (59- 1 g,

under nitrogen and stir at OC for

30 ﬂfﬁl Aothss ernlmglipent pfthe iguniph e resgl comerusddiraaiministered
inRb&BILARANiR rANEHEX bleRE the Wb lﬁénwﬁed%&ﬁgﬁh@s fmf!xx u@@ﬁl

concentrate under vacuumto obtain
ggnygneaand

cogbingtionyyith Reffqraunsigia quiphopy R syckae "Wlde
acBrb8; faSogligitl andmctBrmin; 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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(s, 2H), 3.79 (s, 3H). 5SPreparation 8
2-brononet hyl1-1, 3-di chl or o- 5- benzyl oxy- benzene

wo Riehane the title conpound essentially by phguERINRYoso

of Preparation 6 in an 89%yield starting from

2, 6-di chl or o- 4- benzyl oxy- phenyl ) - met hanol ES MS
(mz): 347 (M+l). 67 In Schene B, treatnent
of substituted methyl benzene 6 with NXS (X = d,
Nchl or osucci nam de; X = Br37.N-bronobsucci nani de; X =
I, N-iodosuccinam de) in presence of benzoyl

per osembeal ienmGEEdinumddescripgéd eficompovaflf lprain ddseibed bear their

: di ng benzyl halide 7. 15Preparation 9
SRFERE

-'4- met hoxy- 1- met hyl - benzene Heat a
sol ufp wed béreig-thhienrso{@,-Gpalkw 1, lietallkyIsr §C, G akkyl” refer to

TP S S el ke b B AR
carhob By, sdobras @ethyl, ethidod p:tobbé isapaapyl, othutyb 1spb0yh sec-butyl, t-
{
b REL B i R B E T albl R R R ol g e
tlirtwgzh@h gﬂy‘geﬁ and 1tlchudarnm;riml,e?c ?lbly as@%g mzdh‘gﬁom,ethand ethni)}iyt e .

t Or" if
p&é)gﬁiy\r/ gsaprﬁgogauag%{ %ln;kg O['ha lgalﬁn (5 rs 9 0@) cﬁforo Qr%mo

par P oh
afld Bie Mbereth J(5: 2 sl balbyl 2 refiet thaxymiped pepuatiate sdturated

cfBoufbl il P £\ Pefis it Wil g F | Bt RSB
(GuCls) bpriatiyr] inpledechui. ahe n¢S Bnited Jo dynlo@Ehyl, ¢yE0but) cytlopentyl,

sglg hr. Cool the reaction to room
C%}leg%i he%g}rf(?nquenc% with water. WO
2007’1‘1133&125‘4)%&}11&}3@1@@1%‘;@3 506 optionFl-substituents, as used herein,

means that the groups in question are either unsubstituted or substituted with one or more
of the substituents specified. When the groups in question are substituted with more than
one substituent, the substituents may be the same or different. Furthermore, when using
the terms “indépendently,” “independently are,” and “independently selected from™ mean
that the groups in question may be the same or different. Certain of the herein defined
terms may occur more than once in the structural formulae, and upon such occurrence
each term shall be defined independently of the other.

It is understood that guinea pigs, dogs, cats, rats, mice, hamsters, and primates,
including humans, are examples of patients within the scope of the meaning of the term
“patient”. Preferred patients include humans. The term “patient” includes livestock
animals. Livestock animals are animals raised for food production. Ruminaﬁts or “cud-
chewing” animals such as cows, bulls, heifers, steers, sheep, buffalo, bison, goats and
antelopes are examples of livestock. Other examples of livestock 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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Extract the aqueous with CH2Cl12, dry over MgSO™4, and
filter. Renove the solvent to afford 3.0 g (98% of

wobieslesi red product. Schenme C 5l n SChe”EcﬁUszoﬁmsﬁow

treatment of 1,4-dioxa-spiro[4.5]decan-8-one wt
hydrochl ori de salt of 4-amno- butyric acid ethyl
ester in presence of NaBH(OAc)3 affords

1- (1, 4-di oxaspi ro[ 4. 5] dec-8-y1) - pyffolidin-2- one.
Allcylation is achieved bysgsi ng LDA and benzyl

brom de 5 to give desired | actam 6. Renoval of the
risetsalg therpotgeastion or savatieyr, aatCholliing io otk tudder tigating Sxikigizgone

czar?ci??%c%d&%e G?Sﬁ&% (HJO 1ar0 %a g{%caﬁ%h&rﬁ&'} dé)scné%ﬁthgpi% 7

iRhedethecilegatiooay e:hef of Wmaometmcomﬁhcatlwm tﬂwdreaoz i ne
\ Z r .
BRI RSB RIRRE R bt oy
npidssldhopapedticandionprapiylachq teagiant, ecaproprishne (100 g,

640. - AR "

Pyl S aprefn oL kA ARG, moss 1 mountof
cpppufd of %ﬂﬂe@mrm’rﬂn}mafh@t igkapHiot gHetdtiag te cpmptymyefdhe
vadidub pﬁﬁol&%&%&n@ﬂgﬁg ke @escrl%g&j ﬁQq é(':mc dose of a compound

ti acet oxybor ohydride (135, ) stir 17 h
Wlmmaem tatﬂu% Bve %W@h Oe"ﬁe \bafi@tﬁmmed@y the particular

cBERRIALS surRsding M6 cAf Hl%ﬁldﬁ | 8y &bm n%!bttﬁ’e compound administered,
di chl or onet hane ne the organic

theapef a&waﬂl%ﬁav%&é@ta@ﬁﬁ?ﬁ%ﬂféh%a%rﬁné hepapalonesl | { or
cmmnbélggtrmcentrate Purlfy the material on a 1.5
kg sjlica.colum, 6 inches in dianeter, and el uted

Wi t h GSTPOYERRA S PjmacguBtal fmRogtignsans ipinjded to encompass

a@ﬁz&h@de&ﬁdﬁ&ﬁrh@mo&orﬁ;ﬂs@g e adidre the@ddichile idcldding c6ﬁmi@ﬁ{@}i)f
own SO | H NVR

13
F%%ﬁu?a rééhe( 1§ert gflgﬁe 1e%£ sé%na’rgn%(é IIE] &He caryjic oc%glf%lyzt?iﬁo
phdiinac2tdical confPdsiRord 3 ﬁ@re?ehﬁ%yenﬁoﬁ&mdmﬁﬁs {riicoBpdsition made

5Pr epar ati o
g adugigh bc%‘ﬁﬁ’Ob‘P%O%h%%“Fﬁ%erB‘é?%’z%?ifP‘.‘F’(“i“ﬂ“"&f%% erg o
c{rﬁerS] dec-8-y1)-pyrrolidi n 2 one CooI a solution
lTh(e% 4 lsjﬁbg at)la%?:qr O{ ure% t%ihpl o?rg on%pgl-n}o S c
cmmtsmg rgretateo@analq@uiréljléﬁ ofAbbzﬂe&lm ccztaﬂlnmorm&nﬁmref@@ly, greater
§H§ﬂ the internal reaction
ﬂmn%%l}%%?fetﬁé;aeglrnot Fatelza "above 10 -67C. Stir 30 min
at -Ti8E@mmaddtable solvent’] rofersgp any solvent, or mixture of solvents, inert to
5 PR sl A LRG0 o i
whishn/sf @aired rpastipn.and al | ow reacti on to warm over
3 hrpne GQURRGHt &dg% rf@ﬁ@tﬂleq& ﬁﬂy§1£hl ?ais%@n,ﬁﬁs RRHRON Snitary
amoni um chl ori em(_ ract wwth eth
desages ferduman subjpgly 2 9ther@elhb!ilrﬁ@ apfelsesach ait @nﬁwwger y

p@gﬁémﬂﬁh Mﬁ%[nﬁ%f%&% 'fHHe%h‘Il GRliBted Biffrddue BB dSirtd Béapeutic
colum eluting with 8:2 15hexanes:ethyl acetate to

effect, ipyssogingen with § Fuighls phar@adesticat $945¥¢@ t he- product as a

| VOIhe$OhpSindHofIhetreséik identiohlndWR o SBPGLBdre GirD @en(e@s; and
2H), 4.06-4.12 (m_  1H), 3.94 g,s, 4H), 3.77 (s,
mgy g9t i g ariey of Qtirfym@enf@@?fﬁ o, A geonsoqugace o @l?seehﬁml
cebld)s thd c@Brodndd bf (h8predm) invéfiMbeditobeid Advacemates, as individual

enantioners or mixtures of enantiomers, as well as diastereomers and mixtures of
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20 Table 1: Prepare the Preparations in Table 1
essentially as described in Preparation 12 except

wo b1 224y ononmet hy1- 1, 3- di chl or o- 5- met hoxy- beozeBR01/666069

repl aced by the reagent as indicated in colunm 3.
Preparation Structure and Chem cal nanme Reagent
Physical data 13 1-(1,4-Di oxa-spiro[4.5]clec-8-yl)-
3-(2,4,6-trifluoro-benzyl)- pyrrolidin-2-one Br F F
ik M5 (nz): 370 (M+l) 14 39.

3-(2-Cnhl oro-4-fluoro-benzyl)-1-

d{agtergorgpre dl ss}gh lraefmrat@] hertiomets] Jiastqsgommers and maxt@repgre within
ﬂ2goS st s bl inv e SiME: polbartiaty pu apodk O rpbed
mixtprgs t {pr de smamutesanevédsd hergigewhen a molecule which contains a chiral

center or centers of kngwn configuration is presented, its stereochemistry is designated in
the name and in the structural representation of the molecule. If the stereochemistry is
unknown or undefined its stereochemistry is not designated in the name or in the
structural repr&séntation of the molecule. Embodiments of the invention include the
Examples provided herein, and although the Example provided may be of one chiral or
conformational form, or a salt thereof, further embodiments of the invention include all
other steroisomeric and or conformational forms of the examples described, as well as

pharmaceutically acceptable salts thereof. These embodiments include any isolated

- enantiomers, diastereomers, and or conformers of these structures, as well as any

mixtures containing more than one form.

Furthermore, when a double bond or a fully or partially saturated ring system or
more than one center of asymmetry or a bond with restricted rotatability is present in the
molecule diastereomers may be formed. It is intended that any diastereomers, as
separated, pure or partiaﬂy purified diastereomers or mixtures thereof are included within
the scope of the invention. Furthermore, some of the compounds of the present invention
may exist in different tautomeric forms and it is intended that any tautomeric forms which
the compounds are able to form are included within the scope of the present invention.

The term "enantiomeric enrichment™ as used herein refers to the increase in the
amount of one enantiomer as compared to the other. A convenient method of expressing
the enantiomeric enrichment achieved is the concept of enantiomeric excess, or "eg",
which is found using the following equation:

ee=E'-E> X 100
E'+ E?
wherein E' is the amount of the first enantiomer and E” is the amount of the second
enantiomer. Thus, if the initial ratio of the two enantiomers is 50:50, such as is present in
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 ¢e with respect to the first enantiomer is 80%. An ce of greater

than 90% is preferred, an ee of greater than 95% is most preferred and an ee of greater
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Reagent Jr, Physical data 15
3-(2-Chl or o- 4- net hoxy- benzyl)-1-(1, 4-di oxa-spiro[4.5

wo 289185y 1l) - pyrrolidin-2-one a , lia OCH Mri§oddaceoso

385 (M+l) 16 3-(2, 4-Di hloro-benzyl)-1-(1, 4-

di oxa-spiro[4.5]dec-8-yl)- pyrrolidin-2-one a 411/

ci M5 (raiz): 385 (M+l1l) 17 _

3- (2-Chl or o- 4- br ono- benzyl) - 1-

(1, 4-di oxa-spiro[ 4. 5] dec- 84)1) - pyrrolidin-2-one

a Brfil Br M5 (mz): 429 (Mt1l)
than 99% is most especially preferred. Enantiomeric enrichment is readily determined by

one of ordinary skill in the art using standard techniques and procedures, such as gas or
high performance liquid chromatography with a chiral column. Choice of the appropriate
chiral column, eluent and conditions necessary to effect separatior; of the enantiomeric
pair is well within the knowledge of one of ordinary skill in the art. In addition, the
specific stereoisomers and enantiomers of compounds of formula I can be prepared by
one of ordinary skill in the art utilizing well known techniques and processes, such as
those disclosed by J. Jacques, et al., "Enantiomers, Racemates, and Resolutions”, John

Wiley and Sons, Inc., 1981, and E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic

Compounds™, (Wiley-Interscience 1994), and European Patent Application No. EP-A-
838448, published April 29, 1998. Examples of resolutions include recrystallization
techniques or chiral chromatography.

The compounds of Formula I, can be prepared by one of ordinary skill in the art
following a variety of procedures, some of which are illustrated in the procedures and
schemes set forth below. The particular order of steps required to broduce the
compounds of Formula I is dependent upon the particular compound to being
synthesized, the starting compound, and the relative lability of the substituted moietics.
The reagents or starting materials are readily available to one of skill in the art, and to the
extent not commerciaily available, are readily synthesized by one of ordinary skill in the
art following standard procedures commonly employed in the art, along with the various
procedures and schemes set forth below.

The following Schemes, Preparations, Examples and Procedures are provided to
better elucidate the practice of the present invention and should not be interpreted in any
way as to limit the scope of the same. Those skilled in the art will recognize that various
modifications may be made while not departing from the spirit and scope of the
invention, All publications mentioned in the specification are indicative of the level of
those gkilled in the art to which this invention pertains.

The optimal time for performing the reactions of the Schemes, Preparations,
Examples and Procedures 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 uﬁder an inert atmosphere, such ag, for example, argon,

nitrogen. Choice of solvent is generally not critical so long as the solvent employed is
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Preparation 18
3-(2, 6-D chl oro-4-net hoxy-benzyl) - 1- (4- oxo-cycl ohexy

WO 5607H¥45§40| i di n-2-one Dissol ve PCT/US2007/066069

342, 6- Di ehl or 0- 4- met hoxy- benzyl) - 1- (1, 4-di oxa-spiro[
4. 5]dec 8-y1l)- 5 pynolidin-2-one (6.5 g, 15.7 nmol)

in acetone (100 nlL), add p-toluenesul fonic acid
hydrate (3 g, 15.7 mmvol) and stir for 24 hr at room
tenp. Add 5N HCl (10 nL) apd heat to 45C for 1 hr.
Reaction progress can be nonitored by TLC

igotrtc értonatire redvaon selct ifiokntiy setubiliegs ki reastaptswa ¢ffect the desired

L R e
su&seqmmrtncn@m Borhe coatpouns iy wrstelfize GO Of the teacsing sabgion
gptg?ﬂe %antfgg Lnd tg&ycoﬁé/c%d b@ zfgi%g l&? th% 8&%‘[{6@\?2}]@%{&6 ﬁﬁ? be

trate’t )
r@mvmi by wﬁpﬁloh@?( gﬂ’r};;g(l rBS dgﬁﬁyltgfalﬁd The infegrpediades ghd finab pimgucts
09?_81‘149111&%%‘1&? bg\,ﬂir&% rﬁ%ﬂh&fi if d%ﬁi}ethc&n%\n]@hngﬁ 3§ 7s_§ch(a§ s (m
recpgystallgatiog oz chg@n:{tﬁgra@ﬂ)overgolldssngp% s%cﬁ]as gligp gebor 3lymgnag 2
( m P skitild SHsef whtl afgcidddthat nh%umﬁlegtz fe céépa?@l@ hth alt

Prepare the Preparations in Table 2 essential|

_kﬂ‘-

: y
. ffﬁ‘ﬁ“@ecé’eﬁ'ﬂ?%’édT bese crPRpEamPLbe pratealthy modifed Mg qopwenicht point

lﬁmegaﬁbﬁgbﬁm%mtweg@mmﬁe@ﬁ i ndi cated in colum
r epar ati on  Chemi cal nams Synt heti ¢ Reagent

physﬂ@atﬁmva apdabbreviatiqne usesgn fhe S84 ¥EIPST ORI g Te BEgples
m@@rocéﬁﬁ@ﬁﬁdv@iﬁeﬁ ﬁoﬂiﬂ?ﬁibﬁﬂigs RAER Oﬁ)éﬂh&%h@aaﬂ ag&fkample, as

used e;eglalhe(tj llowmg terms have the meanings indicated: "psi" refers to pounds per
square inch; "TLC" refers to thin layer chromatography; "HPLC" refers to high
performance liquid chromatography; "R" refers to retention factor; "R;" refers to
retention time; "8"refers to part per million down-field from tetramethylsilane; “MS™
refers to mass spectrometry, Observed Mass indicates [M+H] uniess indicated otherwise.
“MS(APCi) refers 10 atmospheric pressure chemical ionization mass spectrometry, “UV”
refers to ultraviolet spectrometry, “"H NMR” refers to proton nuclear magnetic resonance
spectrometry. “LCMS” refers to liquid chromatography-mass spectrometry, “GC/MS”

refers to gas chromatography/mass spectrometry. “IR” refers to infra red spectrometry,

and the absorption maxima listed for the IR spectra are only those of interest and not all

of the maxima observed. “RT” refers to room temperature.

"THEF" refers to tetrahydrofuran, “LAH” refers to lithium aluminum hydride,
“LDA” refers to lithium diisopropylamide, “DMSQ” refers to dimethylsulfoxide, “DMF”
refers to dimethylforamide, “HCI” refers to hydrochloric acid, “EtOAc”™ refers to ethyl
acetate, “Pd-C” refers to palladium on carbon, “DCM™ refers to dichloromethane,
“DMAP” refers to dimethylaminopyridine, “LiHMDS” refers to Lithium
Hexamethyldisilisane, “TFA™ refers to trifluoroacetic acid, “EDAC” refers to N-Ethyl-N'-
(3-dimethylaminopropyl)carbodiimide hydrochloride, “HOBT” refers to 1-Hydroxy
benzotriazole, “Bn-9-BBN” refers to Benzyl -9-borabicyclof3.3.1]nonane, “Pd(dppf)Cly”

refers to [1,17-Bis(diphenylphosphino)-ferrocene)dichloropalladium(T), “EDCY” refers to
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1- (4- Oxo-cycl ohexyl )-3- (2,4,6-trifluoro-benzyl)-
pyrrolidin-2-one

WO 2000A24540 oxa-spiro[4.5]clec8-yl)-3-(2, 4, 6- bg%/fulsﬁlﬁ%%ow

enzyp-pyrrolidin-2-one M5 (mz): 326 (Mtl)

3-(2-Chl oro-4-fluoro- benzyl)-1-(4-oxo-

cycl ohexyl ) -pyrrolidin-2- one

3-(2-Chl oro-4-fluorobenzyl)-1-(1, 4-di oxa-
spiro[4.51cl ec-8-yl)- pyrrgiidin-2-one M5 (mz): 324
(MF1l) 21 3-(2-Chl oro-4-nethoxy- benzyl)-1-(4-oxo-
Ielidy o diyinethyjanrimiprapy Heatbodpmale hydrochloride, “DBU” refers to 1,8-

1 X Z

Iﬁﬁ&c%[@&g@ﬁa@ehﬁi’%ﬁlr Oe%grs térélbu"fyl‘bhﬁ%ﬁyz sikylosyasthyl
ctl 49, “WBS’ 31:6(3@ ta Npprembsnceininvdez y"Ifng refers io p-toluenesulfonic acid,
“ﬁt@‘l TP Qo BIPRENNL )‘Df;@w Feld 9By RRio)sulfur trifluoride,

{5 fﬁeﬁﬁg%gﬁg’{?&ﬁ% anigurey Pra(ghapsr safergion- 2- one MBS
E(l{(élgén lﬁégeaé%é}paﬁa’ﬁu%\ B il s pﬁ 0J§'i§’(d1phenylphosp1no—1 1’-
- 0X0- cl ohexyl pyrro di n-2-
rg]%/ rpfes %ﬁéé\{ﬁt@ﬂgﬂ@}l{dpeﬂf Wﬁ%’ refers to Tnmethylsﬂyl

@@ﬂldeoma@”@&&s & ”Velx%butﬂ}ﬁhfn@ﬂnhﬂ Iﬂmor%reorlezdvsefém@ ). 441
(M1} Preparation | or 0- 4- et hoxy-b
g e g BT A TRSREIT B BT
“OTPWEfkR|td ﬁ‘iﬂﬁorzm@tﬁﬁleﬁhﬁﬂite MO PFSre@fs to methyltitanium
tqujso&)ropomgé ‘BBr3 refers to tOIQ)?l)%I)l[brgnen ezy %%1‘3 regeérls tg){(J ospl¥0%(|)uosh exy
tribromide, “Pd(PPhaz),” refers to tetrakis{triphenylphoshine)palladium (0), “OAc” refers
to acetate, “DME” refers to dimethylethane, “Et;O" refers to diethyl ether, "(Ph;P),Pd"
refers to tetrakis(triphenylphoshine)palladium (0), "DMFDMA™ refers to N,N-
dimethylformamide dimethyl acetal, "EtsN" refers to triethylamine, "tBu" refers to t-
butyl, "DIPEA" refers to diisopropylethyl amine, “EDC" refers to -(3-
Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, "HOAc" refers to acetic acid,
“boc” refers to t-butoxycarbonyl. In a structure, “Ph™ refers to phenyl, “Me” refers to
methyl, “Et” refers to ethyl, “Ba” refers to benzyl, “MeOH” refers to methanol, “OT”
refers to trifluoromethanesulfonate, “TIPSO™ refers to triisopropylsilanyloxy, “TBS0O”
refers to tert-butyl-dimethyl-silanyloxy, “NaBH(OAc);” refers to sodium
triacetoxyborohydride, “fIr{(cod)Cl]>” refers to Di-chlorobis((1.2,5,6-cta)-1.5-
cyclooctadiene)diiridium.

The Examples provided herein are illustrative of the invention claimed herein and
are not intended to limit the scope of the claimed invention in any way. The preparations
and examples are named using AutoNom 2.2 in ChemDraw Ultra, or AutoNom 2000 in
MDL ISIS/Draw version 2.5 SP1 from MDL Information Systems, Inc., or where
provided by Chemical Abstracts Services.

A Varian INOVA 400 MHz spectrometer is used to obtain '"H NMR Specta the in
the solvent indicated. An Agilent HP1100 instrument equipped with a Mass
Spectrometer (Agilent MSD SL) is used to obtain LCMS. A Waters Xterra C18 (2.1 X
50 mm, 3.5 micron) is used as stationary phase and a standard method is a gradient of 5-



pyn-olidin-2-one (5 g, 13.5 nrnol), triethylamne
(20 m) and N, N-dinethylforman de di methyl acetal (20

wo Fehnifds@ 140C oil bath to dryness. Cool i ngptRRs2007/066069

10

15

20

reaction a bit, add another portion of triethylamne
(20 nmL) and N, N-d| met hyl f or mam dedi net hyl acetal (20
nm.) heat to 140C again to dryness. Renbve organics
under vacuum and nonitor 10 reaction progress via
LCMS and NVR 1H NWR (CDCl@. 8 7.50-7.53 (m 1H),
6.86 (s, 2H), 4.24-4.33 (m 111), 3.76 (s, 3H),

190 HacStoritild/ mpth@iel §50:56). vigh B2 28anfrmynitbi-formBe @8er (5, miBdps

R E109% D P i % gy oo B o e o

I(Qehiz/min. th-gz)ndard nipthod Taddredi@rt ofr- &9k eceatdngrile/methancl
B SRRyl Rt B bl B RIEG 00 belE ey 1.0
R eh & colmleﬁs@pmqu@mf therrnd aflow reteref 10 mL/8ynt Additiapal MS
RRAGEH A nla§1 ')QSAS’Lan)&B-ﬂ %5)91 PRGN 'A)nalgmwr 14y mo

(246t%?luoro ]3// rroli |n20ne
colugmp iy pesent and flow 1305m min of8 % MeOH with 6.5mM Ammoniyrn

&eﬁ@fmb%gmﬂhmeuorobenzyl) 1- (4- oxocycl ohexyl ) -pyrr
olidin-2- one 27 N(CH3)2 C

Scheme A
R' ! R’
1. TBOMS-CI R RX OHE NaBH,
OHCD\ - - . S
- oy 2 MBuLi DMF " on KOs R~ g.py  EIOH
1 HCI . 2 . -3
1
R ] R
: PBr,
HO —_— Br
R® o-pg  THF R 0-Pg
4 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 —CHp-phenyl and Lg can be mesylate or halo. Preferably, the Lg-Pg
compound is I-CH3 or Br-CHy-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 Tnc., 1999).
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1 OCH3
3-(2-Chl or o- 4- net hoxybenzyl ) - 1- (4- oxoeyel ohexyO- pyrr

Wogbdgghﬁsﬁj one 28 N(cH3)2 0 N ci 110 ci PCT/US2007/066069

, 4-Di chl or o- benzyl ) 1-(4-oxo-cycl ohexyl)-
pyrrolidin-2-one 29 N(cHH2 Nm Si Br
3-(2-Chl or o- 4- bronobenzyl ) - 1- (4- oxocycl ohexyl ) - pyrro
l'idin-2- one WD 2007/ 124254PCT/ US2007/ 066069 -52-
Schene D _44-

Preparation 1
tert-butyl-(3,5-dichloro-phenoxy)-dimethyl-silane
Digsolve 3,5 dichlorophenol (1 kg, 6.13 mol) in 3 L dimethyliformamide and cool
to 0°C. Add imidazole (918.74 g, 6.75 mol), followed by tertbutyldimethylsityl chloride
(1017.13g, 6.75 mol). Warm the mixture io room temperature and stir for 15 min, Pour
into water (6 L) and extract with ether (4 L). Wash the organic layer with water 2 times,
10% aqueous lithium chloride solution then brine before drying over sodium sulfate,

Filter and concentrate under vacuum to 135 g of an oil.

Preparation 2
2,6—dichloro—4—hydroxy—benzaldehyde
Dissolve tert-butyl-(3,5-dichioro-phenoxy)-dimethyl-silane (425 g, 1.5 mol) in4 L
dry tetrahydrofuran and cool to -68°C. Slowly add 1.1 equivalents of sec-butyl lithium
(103.1 g, 1.61 mol} at -68°C (~1.75 hr). After addition is complete stir the reaction at
-70°C for 30 min. Add dimethylformamide (168.5 g, 2.3 mol) and stir the reaction at
-70°C for 1 hr. Add 1 M hydrochloric acid in water (3.5 L} and allow the reaction to

warm 1o room temperature.

Four the reaction mixture into ether (5 L), wash with water then brine. Dry over
sodium sulfate and concentrate under vacuum to an orange solid. Triturate with cold

dichloromethane and filter to recover 250 g (80 %) pale yellow solid.

Preparation 3
2,6-dichloro-4-methoxy-benzaldehyde
Combine 2,6-dichloro-4-hydroxy-benzaldehyde (120 g, 628.24 mmol) and
potassium carbonate (173.65 g, 1256.5 mmol) in 900 mi. dimethylformamide and treat
with iodomethane (107 g, 753.9 mmol). Stir the reaction at room temperature for 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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11l b In Schenme D, conpound 10 is prepared by
treatnment of conpound 9 with various aryl boronic

wo MobAda24r esters under standard Suzuki coupbigs2007/066069

conditions, i.e. Pd(PPh)4, 5 Na2CC3 in DME
Treatnent of ketone 10 with Brederick’s reagent
af fords conpound 11. The pyrazole | b is prepared by
treatment of 11 with hydrazine. Preparation 30
3- [2 -Chloro-4-(1-met hyl-44+ pyrazol - 4-y1)-benzyl ]
- (4- oxo-cycl ohexyl ) -pyrrolidin-2- 10one
Conbi ne Preparation 4
3- (4-Brono- 2-chj | ohexyl ) -pyrr
ol i di n- 2- one (g(g&8¥8§Q%%gp%)94m&%gd%¥g
1- Nb’fﬂagtﬁ»mxm of 2B dchicse-A-dmndsorry et 1l Ghoded 2 ke b S rmesilamnd?2
c"ailboﬁ%%éégg% 48 ééﬁmgz §1‘r&t}fﬁf (ﬁ%h%m}z'glzbm?lde

C a rbonat e
(3A8y04 SnHSH@glésStwtthewlgn 3t s @mpﬂ‘ﬂwdgrelmomﬁ?ter off solids

éﬁ@?&%ﬁ 1{ Srlae®, BitteCorlsd i iviRh éweénﬁne% wlﬁl vmer 12 B0

17/ hour under nitrogen atnosphere. to
disprbiecn ethylengiete-aP DT @ crpEnesidn atlfyg filigz é@dapécee%e pdyr
VAREGmURLES L.( ABodrkd st &%ﬁt@%eﬂ heer aYMQOUEd RIRESiMAIaRount of

ethyl acetate (2 x sodi um sul fate) and

hexReEdSRCYHEY- @@H%@@ ﬂbﬁ‘rfélg%fa P%‘; er EaSRYT BRI RUESyith hexane

td Fibili b S@on OGO ra/du@r.l WhScHOx 18 Zorablﬁédz%h tHéSfu@t aMﬁ dqBals 245 g
solid M5 (m'z) aratlo

WO CTE Iy ¢ P&“(“l"%’ﬂ h&irdfmpﬁ 0,8 8 2 Lehisipy P%(i?i Eﬁ%m’e%ﬂ
yRIdFEHhWIR mgbonEL, miSn.e;)%- mzsqg Cleghexym), siy 7pety, oinns.2s
-one Heat a m xture of

(84B) chl or 0- 4- (1- et hy1- 1H pyrazol 4-y1)-benzyll- 144-
oxocycl ohexyl ) - pyrrolldln ong (0.287g, 0.745

mmol ), and Brederick’ s 5 (0.17 mL) in WO
2007/124254PC12Eﬁmﬁmﬂjﬂﬁﬁﬂﬁﬂzﬂﬁﬁﬂ}hﬁﬁmgme (3 m) to

90C t
oi ve8rad g Sl s TRy SealtRBy i Entb it Lo
emmm fridoabliioan wb/sam m{'m: AddﬂmﬁlMi BeiphydBdd(@0re7, 546 A n
t f d 12 Br 3
pEROREFe aobiRohTRR, BnoEdRE Man iR Wi 2T5l2 ety aad
raﬁticmmdxtmmrm euurated dnmiing cHIDAE: solutipr @s@hesl sof until fully
qﬁéﬁ%ﬂeﬁl %%:‘rac xgnﬂ‘fc"i]i@hlgr% Qﬁl%&ﬁg qu?éslntd #9c Y‘%ﬁﬂeﬁ%?gamc extracts

oroni ¢ acids or esters dar d Suzuk _
ore a@liim spliaten dilter andssondentgate RYEPRAYWN @ryebld\E2 @RS a flight-tan

Fry U8 PP Bl sy was iy 2008 PR

dro 2H i ndazol - 5- yl) PWLQkat:gl §- 2- one Di ssolve
3- (2, 6-D chl or o- 4- net hoxy- Zyl)-1-(4,5,6, 7-terrahy
dr o- 2H i ndaz 0(12165d1013lf1r))~4pi5¢méﬂxwmhﬁ1@ rmﬁ@n(ﬁlEx anpl e 1)

(15. fefhre RS Rbapohdd SRR 8P the Gk 0P Brepatation Shtaftid
from 2,6-dichloro-4-benzyloxy-benzaldehyde: 'H NMR (400 MHz, DMSO-ds) 8 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
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15 cool to OC. Treat with boron tribromde (19.9 ni,
190 mmmol ) dropw se over 30 mi nutes and all ow

LQn mxture to warmto roomtenperature. Stir
Wolfzgfﬁl%éﬁﬁ P i arPCI/US2007/066069

at room tenperature, re-cool
I ce-bath, add nethanol (38 nmL) carefully over 15
mnutes to the stirred reaction m xture. Renove
organi c solvents by rotary evaporator, and dissolve
the residue in 4:1 chlorofqrniisopropyl al cohol (600
mL) and water (100 ml). NeUPtal i ze 20 to pH 7 using
hmbl) MedeHhitr6@Rak @R at (°ESEN 308nihiiE:. %&%kfb Catuf s §XbilsR6dium

l;.heba ueous layer with two_portions o

ASHTSTRE BRSO BB 5P 24Pt By, ppyRceTgtecesivhem o obtain
120G Br&cta & off-white saHAGHUIMR Whdoalngz, dddih§" -

ev, %:%te to 21 sol?sél and vactjeum drjd;qdl gé'?ggg’yzl}gﬁdn
( (5%3 g (#5199 of the titled conpound. MS (nfz): 380

(m+l). Preparation 33 .

Tri f1 uor o- met hanesul f onfrebastiop 8

3, 5- di chl or a-Hdiermstn-IA2ditHirb s wer Ry Banasul f onyl 54,
5,6, 4- hydr o- 2Fhj nd -5-y1)-pyrrolidin-3-yl met
hyl k%ﬁp‘éa%/ {hg gé c(éofx)npound ergse%ﬁﬁlyﬁyglied%f{;}g)% of Preparation 6 i1¥ an 89%

 YBADStBLIR fodvh R6alichidny dibencyloRe pizyidl)-mbthdndd, B MS (fk): alyy dr

@#—H ndazol -5- yl1)-pyrrolidin-2-one (5.0 g, 13.2
mml) in pyridine (32 nL) and cool to OC. Treat with
triflic anhydride (7.1 ndy. 42 mmol) dropwi se over 5
m nutes and allow reaction mXxture 10 to warmto
roomtenperature Stir for 4 h at roomXtenperature
under nitrogeriatipspher gysadd wgg erf and dilute with
et hyl acetate/di yl ether,and se ate. Wash
organics with watgr, brine, and dry~éver sodium

sul fate. Chromat ography 1%i'Pi%a, 75:25 hexanes/ et hyl
acetate, CAM stain to visualize the fF&cti ons)
yields 4.97 g (58¢% as a mxture of7 NL/N2 triflate

L?ﬁl i '.fséhée%j%, g?ﬁ_uﬁéﬁt o&@st%@%é%emﬁ%%%@&”?mfh SR b

chlorosuccinamide; X = Br, N-bromosuccinamide; X =1, N-iodosuccinamide) in presence

of benzoyl peroxide in CCly 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), iodometﬁane (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 IN aqueous HCL
Extract the aqueous with diethyl ether (Et,0). Wash the organic with brine, dry over
MgSOy4, 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 CCl, (50 mL) to

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

I dO In Schenme F, 1d is prepared from
compound 15 which is first hydrolyzed to acid and

~Wo§aﬁﬁggg@ntly coupl ed with various

am nes | 007/066069
presence of EDC. WD 2007/ 124254PCT/ Uesoov PsuAR
-55- Preparation 34 Trifluoro-nethanesul fonic acid
3-(3,5-Dichl oro-4'-carboxynet hyl - bi phenyl-4-yl net hy0

1-(4,5,6, 7-tetrahydro-2H iggazol - 5-y1) - pyrrolidin-2-
one co2cH3 5Conbi ne Trifl uoro-nmet hanesul fonic acid
Ei,tr&&t dieahheonsowit] QHN Y diy-ofv@-MgSO,, and filter. Remove the solvent to
fJl o nesul fonyl-4,5,6,7-tetrahydro- 2H i ndaz
a%ﬁg 2 §9§"7§?$‘§ ealre{{%oa{'lcnet hyO- phenyl ester (1.0 g,
1. 55 mol ), 4- CarboxynetﬁﬁhpMQnyl boronic acid
(0.416g, 23 mmml ), sodium carbo e (2.3 n of 2.0
4 mol ) in DVE (1g.sRk)q,andodegas Wth a stream
gg“%ltr \ePﬁBPyégﬁ,EO 0 g,+OmEj%%le), 2hd
SEZQ at Q§ fob 17 hour ed® unde itrog R
at rosphere. Cool to anbient te rat ure and add
etHyI acetate (20 nlL) and mate??ﬁf%;nL). Extract the
aqueous phase with ethyl acetate (2 x 20 L), dry
(sodium sul fate) and condense under reduced
pressure.oChro ftography&ﬁ§HI|ca 95 5 g
C:E%%E yields 0.750 g ag m VB
- Prepargﬁkpn 35

153- (2, 6- Di chl or o- "a- hydr oxy- benzyO0- 1- (4, 5 6 7-tetrah
N{CHa)z

ydr o- 2F+|$dazol 5-y1)-pyrrolidin-2-
1:1 EL,N:DMFDMA //
or Brederick's m b m

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

-z

ITZ=

salt of 4-amino-butyric acid ethyl ester in presence of NaBH(OAc); affords 1-(1,4-dioxa-
spiro[4.5]dec-8-y])-pyrrolidin-2-one. Alkylation is achieved by using 1.DA 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 ketoné 7 with
dimethoxymethyl-dimethyl-amine or Brederick’s reagent. Treatment of 8 with hydrazine
to provide pyrazole la.
Preparation 11
1-(1,4-Dioxa-spiro[4.5|dec-8-y1)}-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
triacetoxyborobydride (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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20

one Conmbi ne Exanple 7 (lsomer 1, see Exanpl es
7-10)

Wogage,gM@MDl chl or o- 4- met hoxybenzyl) - 1- (4, 5, 6, ;C}@]gfoggmm

ro- 2H1 ndazol - 5-ye-pyrrolidin-2-one (0.38

mmol), BBr3 (5.3 nL of a 1.0 M 5.3 mmol) in

di chl oroethane (20 nL) at OC, allow reaction to 20
warmto roomtenperature and stir for 7 hours. Cool
to 0C, quench with nethanaohg neutralize with 5.0 N
NaCH, extract product with 3:1 CHC 3/i sopr opyl
cacemtintd. Panty thir atonad on 8 d diky silisaudohatng 6 inlChes ondsbiogierapldy

éﬁedltv\é&@ % h%%an%i}éﬁq#?etgg %gggga%%e% anglgtg gge 3 g 8 the

tlﬂ@@ﬁﬁpbﬁﬂ%dﬁ@fy bs20G 7D A6NGIR (CDCR) S8 hedB0 @, 1H), 3.93 (5,

o r
benzusy (okazo?lgésdf6 [_@ g\%'z 3 i 2P Egc%ff]la?%)d
wi t h pentenoyl chlori dmm,l_ﬁsequent ly allcylated

' a1 Ous Z b
ARSIy S LA S5 R0 I LSRR S
be aCdml evddiopyf i1 hm@qatspw[i ﬁ]d@z%m&pamhdmenedﬁ gozszcm
n‘l._r’x% g ?ea?ﬂy%?of%%m Nod 84 L0789 Qg il JeN IS Wad LA 20M, 15
uflQ G(Rbnml) b‘eermgcjbua} thatrie idtemaloydctioxtampdratoieidhodreach above
fﬁ e SEﬁerDdg min k7§50 e{ina Sé)a%on br}grﬁgmegt I’# q% (gi%tlcgrg Ig]IIlethaO%(—
berentme(s ag,wr:!et Ipmobai T&F (mlmﬂ’l) ovea |ac1 21 mlnaxel qbemodommbumﬂhebold
f.or en add 4 be 2 oxaz lidin
b?tg gﬁ? allow feaﬁtion l\’\jﬂ.l’l’n BlV N t & %G{lﬁ a/c(afn é‘ll E 1111"31
amouiummylombee(/l vl g eetrdohivith efintl adetaten@ X kﬁOGnIr)attombme the

| ?ﬁﬁ{* r
e)&cgg% I%EI : m?er gdgo%? qd]l-l:f n ?%0%1&%@1&%%Nﬁfw w1th 8:2
hexapesathot] ﬂtcp‘r@‘ﬁ td Leh ﬂ;e*anea cdhyé aganatel te afiad the podutt s & hvery Solld,
a t
BN E e P RGRE ORI PR B ord IR ELUE TR 00 (3B 3 6
34T, 882-3th eémalim $ ﬂﬁ)—ﬁ 2i $mcidhHpl.&-297 @i, LB tA3€.(Mdmc o A.CMS
i @apgir in the cooling bath 30 nmin. Transfer
4- pentenoyl chloride (175 nth, 1 585 nol) to the
addi tion funnel and add dropvvl se to the anion

Tmé ptﬁrébere%feefrr ra%énml Franﬁsﬁ 'eé% Asrdegc%s%m@ LQhnf 187

20 1n tthe cooling enove the cool i ng
eﬁ@awtrfora?nw@@m@xlﬁe? ¢1@1&e1pr5dﬁeﬂl<8¢yfbpnzaae i feplcesidiyythe reagent as
RN ES of m“rpten'perature Dilute the mxture with 1N

agqueous rochloric acid (1 5 I\ and dl et vI et her

(1 0 L)| ﬁ rate é ers 4and ve% or@hlfﬂcél
Prspagafiony &aﬂ faLiéa[?ener bri %”e(‘ E>gta{aact
the co |m=ri aqueous washes wlth ether (1 ) Dry

t he conpi-detDigrgariiott- pReeste)-oyer _anhy rous g?le um
sulf at g,3. g|4¢§{ﬂuoﬁmgng@ncent rgte to 390 g@ 1
tan oil|. ur| this raterial |by i _ge 370 (M+1)
chr omat [dGF: t%ang hexanes: ét hyl acetate|to obtaif
345 g (%(2%0@14 Ruckd-BRkyl) Vel | ow Oi I . -57Ff

MS (m/z):

( R}‘P 4- E“e(ﬁé;ﬂioxs-wl(@j* SPegEyhenzyl ox d| chiQrRrden

N

y1) - pentpyfroBiiRyldsexazoli di n- 2-one
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Stir a
(R -4-b

m xture of
enzyl- 3- pent - 4- enoyl

-oxazol i di n-2-one (345 g,

w0 2003324881 ) and THE (1.8 L) in a 12 L 3- neckpgpnBsborios6069

bott om

nitroge

LiHVDS (1.6 L) to the addition funne

flask, with internal

n at nosphere and coo

tenperature 5
probe/ nitrogen inlet and addition funnel,
to -75C. Transfer
and add at a

under a

1M

rate such that the internajg_tenperature does not
reach above -60C. After the addition is co

pl et e,

all ow t
Peepatati¢no
2-brono

ne reaction to stir at

-25C for 30

abdiifturegnd Chpmictlgpme hqi nt Bigerntol i
et hyl-1, 3-di chl oro-5-henzyl oxy-ben

m Mhysmeh

y data
rene

portion

acet one
t enper a

| ete

\8-$2Chlverd-Beihpry-beulydnl -t

PSR

pureelifint?oeue10C f or

t he

Ctl on ve

1 hry.

h% Oaffdi tio
to

i nter rea
Cool t%&"m

s

CBS5QBI+])
Xxture to

FaWa NN )
UL UITITTI

f unfiel
Separ at
| with et

acid. Tr a B Separ
asicedipiraite a2, 5 L water dndj 2 Lie
E%knﬁ%#_ .S and extragt the aquegoup

A T

e conbi ned

s IN-hygdroch

rgani ¢ phase

Oric

AMSY m/z):

GEVIEY

over

anhydr o
copgent

acetate

silica pel ¢

J@'@’(ﬁ@ﬁl@s‘} -brometbetzabd; 1

t thlc
B S st

m@mbﬂ)m% Me597 g, (86 ©

5filterfand
k ofﬁz;étrif
g hex . et

9 of a color

/Mg);m/z):

Y19 (M+1)
ess oil.

Prepara

Tonm 38

(R)-44(R)-4-Benzy1-2-oxo-oxazolidin-3-y1)-3-(4-benzy

| oxy- 2,

20Cop kz EDRHSH FrcBxy:
4-benzyl- 3

y1) - Bisyplve 3&&%?#%@2@#?%@@)

(R)-

pﬂm@d}nﬁ

hydipte Chg, 158 mygol} 43 StiRr $41E o eaRsTEn

6- di chl or o- benz

1(S)- benzyQbenz
Bk (@ 5ehl 07 ﬁlﬂﬁt)maﬂ%toﬁéig

pro duced via the A-11

but yr al dehyde
1-(4-oxo- cyc]ohexgl) -pyrrolidin-2-one

di chl or o- benz

ozone dener

o‘né 4edigrg-spirol4 eyl
B0 mic), aﬁ&p—to?lﬁgesuﬁ&iﬁ@icﬁl

AN F ol by e

t@d5°8 fératie. Qéacéotﬁﬁh@;r%fchd beltihitiell b TOO. Cadeefira@th@reaction

bl ue co

| or. (approx 3 hr)

Add trlphenylphosphlne (60

mpxturg pluge whﬁaqusateésaq%ﬁogm ofuprgiydsogerngthopgte B0 mL) and extract
PicOBERNRNG0 8Ny WMaltOne doRide® aafak® With Gratel (100 W) bt

ey

roomtenperature ov

APV EY r%éﬁ‘{ﬂ‘ﬁléﬂgﬁepﬁb‘%?‘{v o

ncentr at

Reepg o hput 50

i WoDiad &ﬁﬁ@piﬂyhd;k&he@ gsoang)raaai I_ﬁﬁeﬁtto gﬁe 28e, 5@% et ehwhlte solid.

AR EoLD AR
38bIzenal ives.Y5-3 08

R -4-b

s to ob

g

enzyl-3-[(

) bt 5%/%“ (lﬁli) 7’

8%5%8._) (3 7)-3 47 (m IH)

1218, ML BT @n Gf1), 1.80-2.11 (m, 6H). LCMS m+1
2- (4-benzyl oxy- 2, 6-di chl or 030

3 %nzyl) pent - 4- enoyl koxazol i di n-2-one (0.96 g, 1.8

ol ),

RS

TETI
ide jnt

sﬂ:fsmiltuighﬁe ingiaatd @mthémhrea@m as adicated nmh;a:tnwr e.

t+thna v
LII\'I\'

wwatb.ox

(21 nmL) and water (7 nmL) with 2.5%

K ptierions gap & Sornoily i Caorigedin STl 18

Quench

Peeperptagne

R R an £

" R R e

Cl.l

ou$

')Plhq ical data

sodi um t hi osul fate then

over na

gel

orlne
gnesi um sul f at e,

filter,
under vacuum Purify the crude nateri al
chromat ogr aphy 5 usi ng hexanes:

Dry the organic |ayer

by
et hyl

and concentrate

silica

acetate to

elute the pure product Concentrate the fractions
contai ni ng product under vacuumto afford 0.46 g

(48% of desired product.
HN. T.0-C(CH3)3 0 18 Schene H 1.
DMFAc/ Et 3N 2. NH2NH2, EtOH 3. Chira

VG (

nz):

526 (M).
t BUOCH(N(CH3) 2) 2 or
chr omat ogr aphy
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4. Ha or TFA NH2 19 10ln Schene H, ketone 18 is
converted pyrazol e using Brederick's reagent

wo%ﬁ'fh?ﬁ’?éj by treatnment of N2HA in EtOH. PCT/US2007/066069

nationerically pure amine 19 is received up
chiral chromatography separation of enantioners and
subsequently renoval of Boc group under acidic
condition, i.e. HCl or TEA. Preparation 39
15(+/-)-(4,5, 6, 7-Tetrahydr.g; 2H i ndazol - 5-y1) - car bami

c acid tert-butyl ester Boil a m xture of
P'(‘réfaﬁﬁgﬁ cycl ah@mzivdl harBar bam ¢ ayhilleticRehgdaut y| | @aiedal data |
aratl e . . ,

460 ) NNL
INESAAYAS ) “+O O TN T . .
acetal (TOOCHL BheryRean| (LbGDiTS sl Peesd sy
14Q€ oi | Clattifiiab-baGyi NUBeH.3-Add-tafluaddi t i ona 18’0
mL of epach [.(?a ent and al Lowlﬁo bail out. Re paM+1)
this step"a tHrrdti me f P BIR"“Sr%60 nl each

DVFDVA e t-Eiladl4-AdrdConc € B(2-ahlercthfdio-xt ur e
cont ai nj.n . )
( 344li rret%egrfygﬁli"ﬁé%gf hyl ene?H28k5 G E08hexy! ) | MS (/)
car banm cyelohatyl-pytroilint-3- | gsboprS]deo-8aylgl ass, | 324 (M+1)
re-di ssolye in 250 nL et hanol... and then add|65 niL
hydr azi nAél\éhvdr ate and sti ?yr?%lgm?e%{lgti on _ovelni ght at

room t emMs2-Cdero-dnbatiaixe- t ha- (I hbwremethadye up|in 500

nL Et OA shwith 2 5 ter. EXi t.he
aqggous%e%’gfﬂ\% 150 m_ggfgtzﬁ%cl:'&%n *ash t éﬁc(th)'
conbi neccydplyani)-pytrdidard wirite[425@&c¥tylR5 bri ne33aM+lon

anhydr oyg.My504, filter,|and.concentrate.
Chr omat oo?-aphv (silica, aﬁﬁlhgacectngt e) to give 87 ¢

<

as a | i|gh@.4feichlowbsuiyd. | ME.4-Piddro-bagy)-1- - 5 91_\/[8 )
Qoyai n |th ' ti - ' Z).
45,0, O S IO DIRCI Biiy

chr omat|ograph I'Tal pak - 840 (M+1)
80: 10: 1oyrdiif-kreranes) / 3pYIMBOlidin-2502% DVEA] 0. 6

M7, @83 b YIL B aTTTOR 5. . [ somer |1
(retent igﬁﬁlﬁeﬁgy %1%8 m W%Jt(zeg},ﬂ%%dlé]?r_gnb >99, [a] 25D
-_4%%7 (|PenzyDNE@taro5| sonef bepayli-bfiehtioxn ti me| MSImEr):
m tes,cy&f%lfex%)—pﬁ‘r&éin—i—a b a%qaeé8(s3)- 1, MeOHh41 (m+1y
Preparation 4 .

4,5, 6, 7-°F¢t r ahydr o- 2H i npRTPEINE-9pE ani ne (f [ ee- base)

Conbine Tsomer L (from Preparation 39),
(-)-(4,5,6,7-Tetrahydro- 2H i ndazol -5- y1)-carbam c
acid tert-butyl ester,Pyegarafiga 2455 3 pyp|) in CH2CL2
g%Q@Dﬁmoroﬁfx&%x%érﬁyﬂ_ﬁé&%&&%&rﬁudﬂeﬁy&g§4m9dﬁgﬂd)—

stir at roomtenperature for Rermove t he sol vent
under reduced pressur @YHPYHHE RS t hi ck, oil.

I ; ol radat @ﬁix@f'{/eb &rae%;da%ﬁ%ow-@m\slmbgy%eamﬁo %@s&r@abﬁe@m
.. grans, a- oon t, Varlan . ) )

P\gﬁqqﬁd%é?qeﬂ% o SPgORfrIsBdRTfe F8 Mg bR Aedimethy ripapide
dinRSlyRcetdl @30 @WEE a0¥0°€] ditda@io Wiyhkks AC&DInE ths HabilidnQbi0idd

CH2C12/ Met hanol and fi nal I(}/ a 95:5 o
another portion of triethylamine (20 mlL) 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) & 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).



solution of CH2A 2/7 M NH3 Met hanol

%9 of a tan oil that solidifies 15upon standi ng.

WO E’do%ﬂ&ﬁt' on 41
, 5,6, 7- Tetrahydr o- 2H i ndal zol -

gives 2.66 g (86

PCT/US2007/066069

Conbl ne Isomer 2 (from Preparation 39),

(+)-(4,5,6, 7-Tet rahydr o- 2H i ndazol

acid te
(200 m
stir at
under

rt-butyl
)

roomtenperature for

ester, (5.01

treat with TFA 2,.(16.0 m ,

2.11 nmol) in
211nunol

g,

3h.
oil.

5-ylam ne (free-

base)

-5- ye-carbamc

CH2C12
) and

Renove the sol vent
reduced pressure giving a thick,

BN LA B r LEBRRAR ML 3 Rkl RIRSELBKH PRGN 24

smqtmunmm méicgm@h@e@fre@sﬁ n) using Methanol to wet
resir, ot to OT th tTon of
EPE4YY Vet haRol - and. 1] néal ly & 9 Smgrgliﬁ? %g{ri] 0
CH2d 2/17 M Mef hanof gi ves |- M4-@xgeycivhetdd)-f |a tan
oi h: that sol N 25s] \QQ“.Y
20%57/ 1242546C T/ Y320 oaaé:’lﬁé% hae 1% ¢ eat ment
of al dehyde™¥P:wi t h ani ne 19| pyroffieSemee of
NaBH(OAc) 3 af fords pyrazole ’WJZGEEBM@hmﬂ enzyl
pr ot ectfi ngo p nderClhydro;enatl on Int 5
presencle of%ve bbrad)-1-gHoxgh| ch i $
subsequent | § con¥ert ) tr é}cﬁ%@x g%ynblfchﬁ 5.
prepar gd byNEfeat ment of triflate 5 wi th various
boroni c| aci ds or esters undef®¥®t andard Suzuki
coupting conditions, 1.e. PO(ERGhoA-ARandg2Cs. I n
Schene || , 001 nd 19¢can bejeither enantionmef. The
reactign of) : wi t h| 8@zleb{f-¢29-f or ns | t he
st @r eof conf g L2 e bigiated wth
t he 10 |ar r ¥@=:1 n corrpountfﬁ”l e a?he )i}t)g)?go desi gnati on
at C3lin the pyrrolidinone | R' and the stereo
designdtio Ch indhe te gmg[cmomj@ﬁ@lp s
det er mned 0 con | urat i on, in conmpound
1928 pr eparm ( B -grogycighexyl)-
- (4- Hyd 71;{31)011&1:1(24:;115 6, 7 t@trahyd
ro-2H-i ssol ve
(3R 59) e 8]118f°b”e‘?{2’§}3‘) 1 (4, 5,6
,géaetr b@wl)“-ol(zl 6hon- 2- ong
( npl bsol ut e. et hanol
(60 -61- nf Clﬂhi’%ﬁﬁﬁﬂ ‘étlbz‘ and
stir at| 30 psi hydrogen pressoree. After 6 h, ESMS
shews—start+nrg—ratert-al—econstred—and product or ned.

Renove the catalyst by filtration,

et hanol

3,5-dic

rinse with

and evaporate to a dark foam Filtration
t hrough 50 g SCX nega-bond el ut using 95:5
CH2C12/ MeOH fol | owed by 95:5 CH2C12/7.0 M NH3/ MeOH 5
yields 5.6 g (7999 as an anorphous solid M5 (nlf2z):

380 (M+l1l) Preparation 43
(3R, 55)-Trifl uoro-nethanesul fonic acid

hl or o- 4 2- oxo- 1- ( 2-
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trifluoronethanesulfony1-4,5,6,7-tetrahydro-2kkindaz
-5-yl1)-pyrrolidin-3-ylnethyl]- phenyl ester

WO 0555&% iS PCT/US2007/066069

3R'5 3- (4- Hydroxy- 2, 6-di chl oro-benzyl)-1-(4,5,6,7
-tetrahydro- 2Hi ndazol - 5-y1) - pyrrolidi n-2-one
(Preparation 42) (5.56 g, 14.6 mol) in dry pyridine
(35 nm), cool to OC and add triflic anhydride (7.4
m, 44 mmol) drop-w se ovety 60 seconds. All ow
reaction to warmto roomtenperature and stirring
continued for 3.0 h undechdde it rogen atnosphere.
Quench the regacti op th vvater (20 m), and dilute

wi t het t at epelg epar af e t hE | ay efeSocknicny,
Mcs I\MCDh 0 1 Nzgéb-QZ 9, |ne_and_cir_y-
over sodi um suIEFat—F“'l Jgrati and eva or\fatHeron
yields 7571 ¢ (80 0? an anor phou® orange solid.

M5 (ra/z): 645 (Mtl). Preparation 44
201-Chl oro-3, 4-di fl uoro-2-i odonet hyl-5-trifluorometh

yl - benzene Treat a solution of

gﬂq or o- g- chl aromet hy1-3, 4-di fluoro-5-tgifluerometh
yl ben mssm?zln acetg (_th
sod? e 8.9, 19cmpol) andh hie act i on

1 hr at roomtenperature. Dilute the reactlon in
EtOAc (5011rrL) and filter. Concentrate thesfiltrate

S S bl g e

adfbordaic dcid OHEs)ters und@Zstanird Sazad codplidronditions, i.e. PA(PPh),

il B Tty Shisfint 30 S Diflerash et i 1.

TEOpYra@]cSIblivgrepareddk treatment of 11 with hydrazine.

(R) -4-Benzyl- 3- pent - 4-enoyl - oxazol i di n-2-one (0.94
g, 3.6 5 mol) in THY (10 nm.) to -78C. Treat this
solution dropwi se w t hPkp&hidni3dVDS in THE (4 nL, 4 O

gl —Lc%hllogc?]—g—\gmls—{n%&ylgfﬂ-b;rgz%I—Egr'i)—b%gzyﬁ'ji—flﬁﬁt—&%—'cyc-:li&ﬁ%l)—b}t}ﬁ)lidiﬁ—} |
| Chl oro-3, 4-di fl uoro-2-i odoeet hyl-5-triftuoronethyl -

ben Z@&‘ﬁbi&el?:-@?Brgmo 3. c%ldﬁypéﬁz%lz T Cé4 ald %ﬂe;é@-p?hgl\f&y-}one

warmto roo erature e reaction hr “at
@-5drd mmapdridetylet- (%@ﬁamﬁbylr[éééidlwbwlﬁlh}mﬂHG!ETaZOIG

(d@fih %éﬁmtﬂg% Ea%dn@t‘é (Wsst% E%%olﬂﬁﬁﬂ%@éibﬁgoamm

nl C W ri ne, r
P Rhspn Kitestisen Y EREOCRUALS (PheePdd0 b ke, By13 g andgty o
36 13PT KAUF AR BUSARR BinddsHeRd ddeKBaRbicRltéherdnfe SldULE ethyl

t he Pur e product. Renove the solvent to afford 0.725
a@ew(tm 20gmig ﬁndj%@rr(é%mb} diriiast thaviguea alyase wigetlmepfate (2% 20
eﬂ?(s@&hﬁ@ul‘ﬂa@e and condense under reduced pressure Chromatography (silica,
R 0Xx0- oxazol 1 di n- 3-(6-chl

benzyl) - 4- oxo but yr al dehygetiohrgat a sol ution of
3([2)Chlor0 4- (I methyl [I-g-%})/razzol-gl?yl)cll)gn(z)yrl]o1—%’—a'?l;ngtlhgfllarlﬁl?ugr?létﬁ);lene—4—0x0—
cyclohexyl)-pyrrolidin-2-one
Heat a mixture of 3-[2-Chloro-4-(1-methyl-1H-pyrazol-4-yi)-benzyl]-1-{(4-0x0-

cyclohexyl)-pyrrolidin-2-one (0.287g, 0.745 mmol), and Brederick’s reagent (0.17 mL) in



10

15

20

trifluoronethyl-benzyl)-pent-4-enoyl koxazol i di n-2-on
e (Preparation 45) (0.72 g, 1.5 mml) in THF (9 nl)

WO%IF!HI%%&Fr (3 nm) with 2.5%0s04 in tBuCH (%85@%203?,066069

nmol ). 20 Then, add sodi um peri odate
4.5 mmol) to the solution and stir the reaction for
4 hr at roomtenperature. Quench the reaction with
wat er and extract with Et0Ac. Wash the organic with
I'N sodium thiosulfate and byine. Separate the
organi c, dry over MySOH4, filter, and renove the
tslodne €hinl.) BWOTE for Bmmirmfemdkeﬂmvesigahieﬁugai vammmegwe 0327¢g

O?an%‘uclbogﬁg hﬁ{lgt&% gg%no ﬁ{?a&" t%c( 7‘2’48 g\églthe pur e

(82% of desired productSchév Ent e) 490 (M+l).
Pr epar atl on 471

RS R Di chl or os4- hydr Xy- bgnzylk-1- (4 6,7
-t i /ﬁ‘r ndazol =5-y1)- % D‘:ﬁﬁ one:fyrgm
Di ssol ve O-cH;  cHaL

(3R 5R) - 5 (4 Benzyl oxy- 2, 6-di chl or o- benzyl)
l-(4,5,6,7-tetrahydro-2H30
i ndazeh- 5-y]) - pyiirol i di n- 2- one (Exarrpl e 57) (0.977qg.
2.1 ;%P_;N 90 nL), treat with 20% Pd(OH) 2
(68577 RSTYT oaecr30 psi hydrogen pressure.
After stirring -63- overpj tN C(gESI\/IS shows 2:1F
product to starting materil_,dé ety mm
f||trat|on rlnse W th ethan and & or Het
95:5
YN (el ds 0. t“!"L"(ss% of th& titled
conmpount-as -am-arorghoys solid M5 (mz): 380 (Mtl).

5Preparation 48 (3R 5R)-Trifl uoro-net hanesul fonic
acid 3,5-diehl oro-4-[ 2- oxo- I-(2-

t r [ fi“;#fg‘ ‘%3# Pfgﬁggfglﬁlﬁ’f gon %/ %%t ! ahﬁfqéréo? ?WR}_C can be

sﬂgaﬁgﬂlyhgﬁz@%gﬁﬁebmpﬁg@ g@ﬁiﬂi@m@g@r@&ce iriiae) Il:e;an
b Bisbpeiy e spoo REE Y e hRERn G S B |

cérfditipa i.atAdd@Phd ahd NO,(2G In BMED. 86 nmol ) in dry
pyridine (2.0 nit), cool to OC and add triflic
anhydride (0.359 m, 2.1 nmol) drop-w se over 60
seconds. Allow reacti oRrepoatward® t 0 room t enperature

S ERRR LB BR 0 R RERE Bl S35 ppion->
and dilute with ethyl 15 awetate (75 nL). Separate

e RS A0 AR MR A

brine a over sodi um su rati on an

yBinyosfidinzoapifarislt 1) G50 2ot BmepiaaghsoFylogded] 43) and
Q) B, LR iePorBN AR RS n] RS lobbisd Bk S s

and allow reactlon 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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Preparation 49 (3R 5
S) - 513- (4-Benzyl oxy- 2, 6-di chl or o- benzyl) - 2- oxo- pyrro

WO Edo%ﬂz&«; yl] -4,5,6,7- PCT/US2007/066069

Ot et rahydr o-i ndazol e- 2-carboxylic acid tert-buty
ester and
(3R, 5S) - 543- (4- Benzyl oxy- 2, 6- di chl or o- benzyl) - 2- oxo-
pyrrolidin-l-yl1-4,5,6, 7-
tetrahydro-indazol e-1-carhgxylic acid tert-butyl
ester 0."-c(cHos (Hp,c (DJ..N 0oC Treat a
seddhro sulfare, Hlfer and evaporate to a solid and vacuum dry at 90°C to yield 10.7 g (75

chloro benzyl)-1-(4,5,6
)g)'?fp\thggh?c?’ an é&ﬁ% %Og 5 yl)-pyrrolidin-2-one
(Exanpl e 35) (O 429 g, _fbnmmﬁil) and -64--pyridine
(-Blighdf 212 (45 PRLigr ;
e L o e o
stir 4.b6,7Sethbyire2dtindepdrirtlepyseotidindrydmethyd Epheng ester
Extract the reaction with 1IN HQ and water. Dry the

organjcyLayer with Na2SO4, n:simﬁ\g% the solvent in
vagsiost fora cruge product, Cagddpuridy ongsilica

usi ngb a yl acetate i Xxane [ adi ent
to afford E c% é@uof the titTed produ ag a
mxture. Rf = 0.95 and P85 (1/1 hexanes/ @t Ayl o fer,

acetate). Pr epar ation 50
(3R B@o&@@&%{&)ﬁhl&o@lﬁi}dﬁay&edzyﬂﬂ a4,y 6 epzaniJro 2Heirdrz s -

7 {. o
oD RBUBE2Sea Gl o el F R S ot sty i Tege i
ﬁ(fBCF@@S@HCEA@’BI (2, 62 mm@h |denperisé oy o ytesid zliom re@ctlgm(uuwe
1:0r V(/fmn' ﬁl‘dg’nl te %e]éat&res S@r er 4 hat rooql temperature under nityogen

tetrahydro-indazol e-1-carboxylic acid tert-butyl
a@@s@ereoacbi(\@mm di3te)aith atlorl agta@ilignd cder apl sepamiz. Avagh

ofREE With Patl B! £aQfy viRoatahs sarekd - Eto ARG (iR, B:2s
hexanes/ethyl aéetate, CAM stain to visualize the fractions) yields 4.97 g (58 %) asa
mixtare of N1/N2 triflate isomers. MS (m/z): 645 (m+1).

Scheme F
R1
N 1. LIOH N Q
N y
H — N N O o~
O
H; 2 EDC, _
amine N R

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

and subsequently coupled with various amines in the presence of EDC.
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di chl or o- benzyO- 2- oxo-pyrrolidin-I1-yl]-4,56,7-tetra
hydr o-i ndazol e- 2-carboxylic acid 15tert-butyl ester

WO 30124254 PCT/US2007/066069

(3R, 5S)-543-(4- benzyl oxy- 2, 6-di chl or o- benzy1l) - 2- oxo-
pyrrolidin-|-

y1l]-4,5, 6, 7-tetrahydro-i ndazol e-| -carboxylic acid
tert-butyl ester (Preparation 49) (0.44 g, 0.77
nmol ) and 20% Pd(OH) 2 on cgbon (0.44 g) in ethyl
acetate (50 nL). Stir the m xture under a ball oon of
H2 for 16 hours at roofBrepenimerddt ure. Treat the

'#Hffﬁ%%rlﬁeﬂ%l% thf&ﬁzé: 5 §jDﬁcgI%po—i’Qa&gﬁyﬁ%e%gplggeﬁpyij-k%bhﬂ)-

O renove e cata renove t

vacua to alf-fded’- @tl‘SiB@ngf( rggag-5ob)-pyhelidin-24oad
preducts as a mxture. Rf = 0.42 (9/1

CH2Ch24 et hanol ) . Prepar at L o

1-Brd - bf onromé€t hy1- 2, 4- d&%@hﬁ%‘b&ge fize C"I'r eat a
m xt ur N ' hIorotquene (

i odi ne (0. g 5 mol), and 325 &

powder (0.70 g, 12. Ié{in CCl4 (60 nl) drop#
with bromne (52.8 g, 0°3%“npl) over 20 m nutes and
s Séarﬁblﬁﬁrltﬁo}boméﬁan%umoﬁe il §BRRARIME-. BN ¢ he

m xture into 1Ice ter and extract wt

mﬂ@rqmeéﬁn%vlff@vh%é 7-tikeedipdre-RE-ipdegel i - Pympdingayfwethyl)-
pﬂén%hesf%@(lw at e Iﬁﬁlgl) ul”@ﬁb&?hl@ﬂl&lﬁhﬁmo%% ARIOF16 g, 2.3

Renove t he so| ven acuo to af ord 76.01

Nl ey eff%ﬁﬁﬁbl%mhﬁ% M S grplyip PR (1 ) afdegas with 2

sEéaﬁﬁanﬁmg%ﬁ(tAﬂdQPﬁgﬁ)md 0.078 g, 0.15 mmol), and stir at 80°C for 17 hour
br ono 4-di chl or o- t hyl - benzene

3
uedeem%rs&a)im&w&rw%%mgmﬁe& R e%bad% y1 ﬁdgtgézo mL)
afDiter (10 £CL 420 Ghd Hgheoth blasdRTME €1 mmlxcbe i ()Odry 7

. 3.18 mol nd is heat to refl for 6
G U VA LR TR SN el R e e N
C}HﬁF%{&}ﬁmﬂﬁﬁﬁldi @750 fisa i ssil M8 gm/z}._:KIZ @ei2)t he )
iltrate with water ang saturated NaHCO3. Dry the
organi c | ayer (Na2SO4) g%ﬁ@3¥é§%ve the solvent in
&@;&mehlﬁroaﬁf frattakySoénB®)- G404, AetraliydtditH -inidédok By rpe doilgdin-2-
Rf 0. 34(100% hexanes) . Prgparatlon 56 10Et hyl
2- (4 br ono- 2- chlorobenzyl)pent 4- enoat e Add LDA
(5. 2Qomittine A@mplervrtitome?l, GeeNxainplen7-40)Se Gtvichorof4-re¢tinyrly-

bBEDA14 SBOAL Eand o Spindalo O VB otighl-ode 36 £ 26,96 o

BEnd (63 oifevfzyil.0 My faﬁrmml)(ls dBhigroeth@ncs 29mmb) 3t 02 dllow ragrtion to

Wb gflrawantd%m%{ FhthE . cHE R qwenwwﬁm&m

extract the reaction mxture wt
nexestahizel veithed 08 NeiHp extoiet papdiciwaidh? : § REChAgaiepd alcalyd pnd dry

o%.rtsghil% Ltﬁﬁte YOIJ%I ‘cltpﬁfp @!ilfégnﬁlﬁl (E}%‘I?Etdﬁllhﬁgryle@d@% 290 gasa

concentrate. uri e residue with silica ge

whist sl Mbdra e Molafford the title conpound (1.65

g, 73% as colorless oil. Preparation 57 Ethyl

2- (4- brono- 2-chl orobenzyl) - 4- oxobut anoat e. Add sodi um
periodate (41 g, 190 20 nmol) into a solution of

et hyl 2-(4-Dbrono-2-chl orobenzyppent -4-enoate (21 g,
63 mol ), 2.5 wt% 0504 (64 g, 6.3 nmmol) in THF (400
m.) and water (160 nlL) and stir for 2 hours. Extract
the reaction m xture with ethyl acetate, wash the
organic layer with sodiumthiosul fate solution and
brine. Dry over sodiumsulfate, filter and
concentrate. Purify the residue with silica ge
colum to afford the title conpound (15.9 g, 75% as
25colorless oil: 1H NMR (CDC13) 9.73 (s, 111), 7.53
(d, J=2.0 Hz, 1H), 7.32 (dd, J=8.20, 2.0 Hz, 1H
7.08 (d, J=8.2 Hz, 1H), 4.05-4.15 (m 2H), 3.20-3.28
(n1 1FD 3.07-3.15 (m 1H), 2.84-2.92 (m 2H),

~N N~ [ o 11 N\ 1 —1 1 ~N1 [ o ~I1 N\
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-66- Preparation 58 (4,4-Diflu ro-piperidin- 1
-yl)44-(4,4,5,5-tetranet hyl -[ 1, 3, 21di oxabor ol an- 2-y1

wo YsoPsRyf | - met hanone Step 1. D| ssol ve 4- Br pepRsieDddeoce

acid (4.98 g, 24 mmol), 4,4,-D fluorpiperdine 5
hydrochl oride (4.3 g, 27 nTrDI) HOBt (4.09 g, 29
mol ) and DI PEA (15.5 nL, 89 mmol) in THF (50 nil).
Add EDC (5.7 g, 29 mmol) and stir at room
tenperature for 24 hours. fjlute reaction with ethyl
acetate, wash with 0.1 N HC1, sodium bi carbonate
(sat), brine, dry over swsbimafsul fate, filter and
evaporate to.gh oil yieldipg (4-Bronp-phenyl)- o
(404 di f | uere pi perlﬁ y1) - net RefifBne as %h
$d product: M5 €niz 5 (I\/HJQ__‘IDStepo
(Mr orm 2phmmy1) (4, Z=di r o- pi pe#i di n-
g, 9.86 masql»abp)dl
, ~7 mml) otas©y€1 acetat e (2 R29 ;
-Bi S(dl ph I p OSphI nQy - f & rocene] pal | adi umg11)
Chlorlde( 0.9 mmol ) in DMSO (20 nlL) and
stir at 80C 17 hours. Cool, dilute with ethyl

acet ﬁtﬁhem Qox\ﬁb&ﬁid 9§ isPephred %‘omdlfﬁénﬂﬂ-%ﬁazﬁlﬂﬂﬂ PBhe which is
sulfate, filter and evaporate. Chromatography

figst e@fﬂatqdefa p@qzmmmﬂmb@b%ﬂuﬁ%elmggd leﬂizvagmmbﬁ%ﬂ
bﬂflm&e,“upﬂn Pefleit@icrdp MIHV[DQ' Oxiddtionlor ¢yl group in compound 16 can
bg F@%W%Wﬁge%%ﬂrp%% %/lzppcbiﬂnd é’llgd (I)r%xs ? 1%rp(r)elsee}1r(]:e of I¥a?[2)4 R) a%E)}/cJ
aliiziB@ezyl oxy- 2, 6- di met hyl - benzal dehyde Treat a
solution of 2,6-D nmethyl-4-hydroxybenzal dchyde (4.0

g, 27 mmol) and 20 benzyl bromde (3.3 niL, 28 muol)
in DM (50 nL) w th Popspaitivmiéar bonate (4.5 g, 32

mmol ). Heat 't eaction.to 60C an ir for 1 hr.
Cool the r eac(?? %5? %i B nceﬂox(/?\nofwf%o%{fl' Jltous HCl.
Ext r élagh mh]enmmem UBL Biredk ﬁuﬂﬂ)oﬂmﬂhskt dqeippad pathi ngechanidal
stéré r,Vnéfﬁ tgm%efﬁure g/l%g%}z 11%&?( :’% agémorﬁﬁﬁ}%i/{%r E(pﬁm,\w add
(R)dﬁbené% 3 chldﬁlené(@sd 8,1.41ol), h&ﬂeﬁﬂﬂﬁ; SE(P(II]S 15khd cdol B
re ion
d@’o‘"“’?c %’FW(TG lan%% Wﬁé%fﬁﬁ%fﬁexanﬁs
saiﬁtﬁiﬁhtof a- bﬁ’@liiﬂhﬁrﬁ [1970me 1.552 moi) to the addition funnel via cannula, and
Benzyl o th a de. (6.4 7
B NP Bt A1 bRt 1 Sl FrBarEie e
rdaCh ﬂﬁv@ 65‘22 m&m kh)e ad&tior is t:dilﬂpléte,alﬁbw dr réaotiontko bir i@the cooling
bR it PPt O o ok oap bt Deiign fonnl
ammdﬁrdr@mke e:xﬂhe ambn sittion B2 @ 25 Whseribdh eStmtI@aencﬁonnﬁot 46 min
.brine,. d SHA
ol (e b Y Figm M o8 P ghd {57 s rETRYIS o 4% e
refachs r(ﬁm&ﬁperm:[Dﬂqu Fhe(mixtubifyith BY ﬁﬁef(ls hYdZN)ﬂOl‘l@ a@d (1.5L1)
aﬁdsdietgylibetheﬂ('l %Ei)( §epa?alt_<l,) the %yég a:id%vaslﬂﬂ)e t)rga.ﬁi«(.3 17)Hase 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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Preparation 61
5- Benzyl oxy- 2- br onoi net hy1- 1, 3- di net hyl - benzene Coo

wo 3005Qb4t4 on of PCT/US2007/066069

(4-Benzyl oxy- 2, 6-di met hyl - phenyl ) - met hanol (5.70 g,
24 ol ) in THF (100 nmL) to OC. Treat the solution
w th Phosphorous tribromde (0.9 5 n, 9.4 mvol) and
stir the reaction for 2 hr at 0C. Quench the
reaction with water and extyact with Et20. Wash the
organic with brine, dry over MgSO4, and filter.
Renove the solvent to &fspapdbnB7l g (99% of product.

E N N T A o WP R T

Pr ep8irratniginreg? (R)-4-benzyl-3-pent-4-enoyl-oxazolidin-2-one (345 g, 1. 33 mol)

atd f@' '(148 %%H 2¥313 { dRlougd %Q%tggl%y I\x@ﬁﬂntgmzﬁ 1&?&&5&

nzy1l) - pent - 4- enoyl koxaz
psabkinttiogen iplet and addition funnel, under a nltrooen atmosphere and cool to -75°C.

’I('&fef" I ﬁ%ﬁ%@s&;ﬁ?% tﬂe Qcﬂf?ﬁ/dn fﬁ)ﬂi@lzéﬁh 'a&’d A agateogtl@h {hﬂt t§e

to -78C. Treat the sol utlon
umreﬁm@@rawrt @peaneweh Flwee GOFC. T fter (e ghtion i gorpagtest. jellow
tl@}gacﬁeﬂ fo sf'i‘xtat 2268E£8rab OB Lot ®Sbout LaAE. ABis Ontidl 98lid

25@%@)11%13&1 B-dhderaderyioxy belzerermftwwmeem e (Whep the

a8 dtio T B nlp16) Grardr AW rbk21i Sd &e‘é\de}/to\/'}la[m"cta@et&ﬂé ®Bth and maintain the
tenperature The reaction_ stirs hr at roam

inpterpiyl avegiqRrtempertieR RroY AE'Glan kb &?om RIXEYE 198 C then quench

Wi QUeRM s mcﬁy&&tm@etacw ThinfftrAle mMsHtotal?e 1QEERAMG funnel

h brine over S filt and rennv t he
3%4)'1515% ith %s‘iﬂr Icixge BRrA Fr laxe ryy@ld cxc b aqueous
1@6{@1@&1@@ BAMYe ¢oBib@d bigxaio pltasEndAEHl @ros ide@esihesufaie o

r od Renmove t he. sal ve 20. aff 78
o Eorioee s AL O Sl i By QP RS Foromi g i,
h&dines:ethyl acetate to obtain 597 g, (86 %) of a colorless oil.

(R) -44(R) - 4-Benzy1l- 2- oxo- oxazol i di n- 3-y1) - 3- (4- benzy

| oxy- 2, 6- d|nethyl-benzyﬁm§ﬂimﬁd but yr al dehyde Tr eat
[
ER R m e by o e AT B

ent 4- 25 enoylkoxazolhmﬂﬂ@&whe (7.5 9, 16 mol) in

THF ¢ ¢ %P@{)Weﬁiyl L igsa '2150 phA Rx 2 2 3% SRR bé l}g-pent—

t BuCH % di um periodate (
4@%%@421}011@@1 F-pree () 2t PGP mmal) and ¢1°1t1¢¥@m?té%él($08ﬁﬂf)é? 3

“JpcaBubRAIb AL pRANE! Ufa@he @1‘ f—’f‘%ne Qe%e&t%@é‘tta ik Q065198 through

water and extract with Ac. WaSh the organic with

theNpagBen ihrarmir o at F gee! éﬁﬁl\fbﬁmh@e sadlfoR takeeon Hdue color
(@bﬂ,@elm Ad )ﬁqﬁih\éﬁfi%ﬂm% cﬁﬁd %'29@8 mnfMihs b SRR itk B mL

solvent. Purif e cru y silica gel 30 colum
dchlopmstiang aad ﬁ90% deagcliepde pasvhEe emeh%foep (RMPCTREC 36T e
nfghQ Qbatontriie ﬂ%\éeluﬁ&emg&wemh 4n@ palttfy (Bufr ghhé’a g,%ﬁciﬁorﬁaé@g%phy

of deS|red roduct .
UBREHYP dignt g §p% gthyl acetate in hexgnes to ogtam 82, 1 g (82 “/g of the product

a{ Ryhid-to4n:Benzkexys @6: di net hyl - benzyl)-1-(4,5,6, 7-t
et rahydr o- 2H i ndazol - 5-y1) - pyrrolidin-2-one
_ Alternatively, treat a mixture of (R)-4-benzyl-3-[(8)-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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Conbi ne a sol ution of
(R -44(R) -4-Benzyl- 2- oxo-oxazolidin-3-yl1)-3-(4- 5

WO%HEMEQ;XY 2, 6-di net hyl - benzy1) - 4- oxo- but yr at-gekwd9essoso

g, 6.2 nunol) and racemnc

4 5 6 7- Tetrahydr o2Hi ndazol -5-ylam ne (0.85 g, 6.2
mml ) in Dichloroethane (50 nlL) and Acetonitrile (50
m.). Treat the solution with sodi um

tri acet oxyborohydride (6.6sg, 31 mml) and stir 1 hr
at roomtenperature. Treat the reaction with
phiiddRiei (80P g, Gyhmdl yi dstinihn ecatin@ hrit ro@1h tampetajurarigiesdhi the

t
OB A \oeBan 9000 YRERALPALR: £ v HRUASHE bAkEptd frucous
léT&demttdeUQf@td mhsmbmaer Bup dcerand laxt evacmagnpsitm gdigiachiiter,
dﬂcén'@l%te% %cgio f?'ﬁﬂﬁ&ﬁd}@ g{aééﬁﬁ\{ﬁ sﬂ%/géb ror,taétbér%fhy

renove e vent e Cru ) silita
ugeg hexghagnathyd hactateeio clyredphiyrairpdngt. (Fepeenratg he fagfions

c@ﬂ1 alhir % ?{/ ot NE&H&%{? g)uagf_ﬁg% 6156 %’(élg%) Bf &M%rodﬁﬁ 'A% €m/z):

ent to af desired
S5pedduet. Ms (mfe): 430 (MHl). 15Preparat| on 65

(R) - 3- (4- Hydroxy- 2, 6- dlms hyl - benzy0-1-(4,5,6, 7-tetr
ahydr o- 2H i ndazol - 5- y1) -Sp§351 i di n- 2- one Treat a
sol ution of

(R) - 3- (4- Benzyl oxy- 2, 6- HipiiBiEi - Benzy1) - 1- (445, 6, 7-

tetrahydr#i; 2H i ndazol - 5-y1) - pyrrolidin-2-o0 :
(Prepara n 64) (1.65 g, 3.8 nanmoO in 20 H (20
mL) with™Pall adi um Hydr éxXiteton car bon (1~7-9).

Pur ge t héNgePGtHen wi t h Hydt ogen and pressypi ze to
35 psi. Theg reaction st pry=2veppgaret 35 psi ‘of
hydrogen. Filter the reactjon through celite to
renove cafél yst. Purlfy t e crude by silica gel

col um, chr omat o y usin Cl2 i n
VBOHT e o %ﬁ F@Vﬁlﬁe&%}%e Bano ek S EpRb ftowed
b Gedtinblod NOHL AP EQH. 65%101ﬁéncdl$§8ptrredmﬂé Oolis edceivddipoitieal
]%40 %_I\/H- . 25Preparation

chrompiogiaphy’ separgiion ngﬂaf‘ tigmers agg s%]asequenﬂy removal of Boc group under
addio-condiminhiyel HEt dr(TRA. 2- oxo- 1- (2-tri f |l uor onet hanesul fo
nyl -

4,5,6, 7-tetrahydro- 2H Prgazpn3-y1) - pyrrol i di n-3-ylm
et hy ol & j .

(R 3 Do SR Mo ng AT G RO Mo
r ahyaolbﬁhﬁxﬁndafz(éJrO:c@cxﬁit)hGW} ~gaplaimiki asidxetfrety! ester (100g, 0.469

ﬂ%(@r ﬁﬁ@bﬂh&ﬂg@ ﬁé%m&eomgigth% acﬁal%l(m]ﬂf_,)) anll ﬁgﬁ)([do%ﬁ)% 3 0ess

iy 140|°G oil bith &r 38 mamtdst Hdvl an ad@imigenl | @feml of @cieagent agd allow
10 Jut. 1Y eavemg J{&) d BRELNE ﬁ)rta@otéﬂ@? motreL ERRMBMFDMA and Et:N.

terrperat After stlrrln%& hr at room
Qomféﬁttatharném@@efﬁ@hms fedime FWWEBQNOWC@WD

%3 hR@ alid Wil ﬂhqﬁ%&ﬁ% a YAShrel di80108 B2RH BT ctHafl, 4t tHan add 65
brine, dry over MS and filter. Renpbve_ the

g girydegine higdrate ik e e@c@n(wa%ghw rQPRWEIR (C R et
¥Rufe! AkSdp in S mE W3¢ andGhERRitH 2 X 508 mIHkaterPUkfact the

aqueous layer with 150 mL EtOAc, and wash the combined organic layers with 250 mL
brine, dry on anhydrous MgSOy, fitter, and concentrate. Chromatography (silica, ethyl

acetate) to give 87 g as a light yellow solid. MS (m/z); 237,
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5In Schenme J, 4 or 6 am no
4,5,6, 7-tetrahydro-2H i ndazol can be prepared from

WO§007§£H2§IP cycl ohexanol of which the anmino gpeYRshS7/066069

first protected by Cbz foll owed by oxidation of

al cohol to ketone using PCC. The tetrahydroi ndazol
ring is constructed by first treatnent of ketone

with Brederick's reagent and subsequently with N2H4.
Deprotection of Cbz group _spder hydrogenation

affords desired 4 and 6 amno 4,5,6,7- 10

t et r hyioinie Ridld aradipoks bashiaml ohxmetpgaphP Spmipak ADRHGI6 X

S ALY B -, P o

y88di@g8 nmol ), pot assi um carbonate (18 g, 130 nmmol),

et hyl acet 1 I
15 ehpBF S Bihuod 2 bh ABe B o ol ab (o, MR
r eaclsbmer Za(tetmmmnuheﬁpémhmese%fm >13, [hPln4.7 (SepdeGie
the organic |ayer, dry,the organic over sodium
sulfate, filter and co%@%’%@. Add di et hyl ether
to the residdugr- Taﬁhydreﬂﬂtlhcktlzobsmatﬁmqmdcﬁaste

precj.pi t.at f "
titl gg%%me lg?m q((gg%P gep %fé{‘?’r]i% (C’ég’é%gnﬁ"i&‘y r eiFgr%é\1 15

yﬁ&arbaﬁ(c&elﬁr(@t—byﬂleﬂheéﬁﬂ 9, 22 Ambyent] io CilaClel (200 nﬁ)jtreaemte A

T i On: 7 I
CLFRL 22 S06H bl Bl SRRV GEME, RS 1t BARPRILS
r¢dBOA prdsyuragiving POEk( qu Izg@atipn of fre@liaservie bolid phebe sxtiactiqu{80
t N r
Egéﬁaﬁclt"[%%an%ﬁlnd )1%?13 'rvea}l %hfﬁ%@.‘léa@erntsjgéoef %&gﬁmﬂgﬁwé&ﬁ Ll th Bt
resi, {ediaved by aion orith PQ? ﬁfsylutlmveofﬁéb%@@t@nolgw fiesdly g&8p:5
s&lQﬁdﬁrﬂﬁi} CESEDE MR M@ﬂé&%ﬁ%m% g@%t"/%tog a tall ol %@Qﬁﬁﬁes
gradient to afford 12 82% of the tit
upgriyeding. MS(nfz): 248 ( M+) Pr epar ati on 69
(4,5, 6, 7- Tetrahydr o- 1Hp'f M;ﬂ‘l yl)-carbam c acid
benzyl ester 5Stir a

(3- 0x0-cyc ﬁélf?e@(?‘?“)ah@é?'@%ﬁ"i‘@bﬁk? dlepisie-esder (12. 3

g, 4@@1@01%‘1%&& 2t ﬁbrﬁ @&9’&1@1@& 9 )+ p@d,6,7- Tetrahydro—2H—1ndazol 5-
ert but ox | met yI arni no n'%t hane (@
mlatwé gt St 2! (e daet? Bh- i Tra

(mamau el ltnhﬁol}idiﬂd\éﬁ:rﬁt rdofh t‘éﬁﬁéﬁﬁure-?& Ihheemewitiilvedadder

net hanol (60, nL n drate (2,74 ¢, .
oo praapst svinigg ik e TR of el 36 St pilgiop 0
gfams Hegictu)ﬁs EluRarme 017D eni Biedureildntsigof vaimitsing Tdcthdne! to wet

re e ter
iy KO P Eh S REEh G 8 ROk DBt obe bl b
sélitidnest CHR0L,/C BNSENMetheo] pvesal.f a8l @) & aganafil thadaeolidifick epon
ety ound with -80% purity. Preparation 70

1185, 7- Tet rahydr o- 1H i ndazol -4-ylam ne Stir a

m xture of

(4,5, 6, 7-tetrahydro-1H i ndazol - 4- 34) - carbanmi ¢ aci d
benzyl ester 15 (3.5 g) nethanol (50 nL) and

pal | adi um on carbon (10% 0.7 g) on a hydrogenation
parr
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15

shaker under 50 psi for 3 hours. Renove the reaction
fromparr shaker and filter the m xture through

wo S@bh/idsesy Concentrate the filtrate to affor dpdrdsBoRdssoso

the title compound. WD 2007/ 124254PCT/ US2007/ 066069
R2 2 Li OHAr or Het In Schene K, treatnment of
al dehyde wth 4-am no-4,5, 6, 7-tetrahydro-2Hi ndazol
in presence of NaBH(OAc)3 affords pyrazol e. Renoval
of benzyl protecting groupgginder 5 hydrogenation in
the presence of Pd(OH)2 to give phenol which is
subsequent|ly converted t&hémél ate. The fi nal product
i sprepared by treatnent of triflate with varlous
chds or gsit ers under st aim d Su uk|

coupl i gondi ti gg(gﬁgaa( pphgy ~ Pd(OH),
P '=rza on 71 o
( enzyl oXY- 2, 6- di chl or o- benzyl) 0671

etrahydr o-°TFt i ndazél - 4-y1) - 10pyrrolidi maz one

To a ¥olution of 1

(R -44(R) -4-Benzyl- 2- 0x0- oxazG¥Fisehi -3 y1) - 3- (4- benzy
ony 2,6- dichl oro-benzyl) - 4-oxo- al\%shydae
[ h) at

%"j‘:%'onr@s (2 g, 3.81 mmol) in
rature, arcke] Pyridine
:E*ydro 1H-indazol - 4-yl am ne ((f{ 66 g?SOCF
4 77 mol ¥ ahd®sodi um tri acet oxy bor ohydrjde (2.42
g, 11245 mmol ). Stir the reaction at room 15
tenperature for 12 h and at 50C fo¥f= hogr Cool the
reaction, dilute with dichl or §F&¥ \ with
water. After drying,.the organic |ay i um
sul f at e, fllter nd concentrate under vac R Pegoicf,y

tArgorj, eS| duer |o| ca %e - 72- chromat ography with

56%et hyl ac ane to 100% et hyl "acetate to
atP‘fB@F)@I 1.32 g of e corrpound MS (mz): 470

ok Preparation 72

(R) -'3- (2, 6- Di chl &ﬁro 4- hydr oxy- benzyl)-1-(4,5,6, 7-tet
rahy rS%ﬁe:H_e" II t?eqaﬁe(ﬁ{ oﬁﬂééﬁy)de 19 R raﬂl!iﬂeqbrh &es%ﬁh% of NaBH(B%C)s

t
a%@;so mg(zlzbfeg@n Rytheye) ofbedzyvdiproterinser gyeninder ivdrogenstign @ e ¢
p%ern@@ g(?ﬂﬂ' Wenﬁ 2Y Jvlnc:HYs s{lﬁgehlg:hﬁ& Znfid folriflde 9. Te

|net E alumherX|eon
isqagietsd b(/ r@wer@ obwmiflgty 22 sith wariqye berpiie prids of Ay under standard

slﬂ:bﬁﬂf &Qﬁlﬁ%%b&ﬁtu(n@q PRIDPIAY, h@RMCosNperature for 3

hours. Fi'lter the m Xture throu%h celite. Renpve the
sol viersehane Tyeeameungd Scan b figpienantgmey The reaption(of ¢qregpound

1€ Q40 94! R lts VR HZ) R 38R0 GME)guraP&ﬁaﬁ Heal B @R ighded 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,58)-3-(4-Hydroxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1}-
pyrrolidin-2-one R

Dissolve (3R,55)-3-(4-Benzyloxy-2,6-dichloro-benzyl)- 14(4,5,6,7-tetrahydro-2H-

indazol-5-yl)-pyrrolidin-2-one (Example 35) (8.79 g, 18.7 mmol) in absolute ethanol (60
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wogéﬁé{%‘,zsf-tet rahydr o- 1H i ndazol - 4-y1) - pyrrol i

Trifl uoro-net hanesul fonic acid
3,5-dichloro-4-[(R)-2-0x0-1-(1-trifluoronethanesul fo

ST/U.S%?PWG#?@
et hyl kphenyl ester and Trifl uoro-net hanesul fonic

acid

3, 5-di chl oro-4-[(R)-2-oxo-1-(2-tri f I uor onet hanesul fo

nyl -
154, 5,6, 7-tetrahydro- OH i ndazol 4-y1l)-pyrrolidin-3-y

rhityetidal K0y WG 65.0 S6RE st X0Mmsi @B(ogeli\bressﬁd‘e Aftér® h,
EES S0y o] BRSSPy e e gusscoy

filtettios lipekrwithl dthanndad eirapdragﬂ() a pgrk faahu dilivatidn dmenghG0 @3CX

5 r nol i.di j
e b R s SOH AV O DR B s chcitfo MRk Br
yahdsypdrg (@%"/(oas QifangprplisuSOLi@ MiSniowd)) 33OM20 m nut es.
Warmup the reaction t t d st
f or 30pm nut es. D: | ute By Qrgtli‘gngn'perawutrﬁ ?:Ir—]QCiZI ;nd
vvas h W3R S)-Nrifixo-mmihavegelémic Bidy3, - fiehlenogelRiogo-l d3rer
P AR L O B Pl R DA Rt £l

the mixed titled pr oduc?hf@nyllvsel( mz): 644 (M.
Pereay at | on 74

25543-! Car boxy 3 5-di chl QfFQ,—ob.lrp y1l-4-yl ngt hyl ) -
2- 0x0™p |d|n1y1]456 b

tetrahy \i:g'a 2- carboxyllc acid f\'ert-l

est er %gpl ution of OS0,CF,

(3R, 5S) - 342, 6- Di chl or 0-'4-’( nor phol i ne- 4- car bonyebenzy
1] - 1D1@s®1‘£c (.’ﬁl Ot Binyaky 6% @ #Hchlpdebz otyl)5l-(4.5) 6, pigirahytliochth

RS B P rBESy g Epy QPbbabc
ugntepotd 8 400 20881y anDydt@e (frbin), 4f ormad) daepawise War A sgponds.
Atllﬁg a@ﬁ’tﬁ]ttb %:hrﬁ 2 3R @n‘%@r%%a% ‘éﬁx‘?%% Qckn'tﬂf&eﬁ Mty WdaCl?

wat er organi c
nlt@g@rah(l%awueaﬁuthﬁ EAgipe with avaies [Kﬁem), ftné dggte gatH ethyl
a&ta@J 1;45 ey Of sép%%te%éﬁﬁrst bvtaéhqge é}%ﬁﬁ’dé%hﬁ 0(155’?1%1 @by Ririne Arl

i f1 boroneth perid tetram
d@*t‘l’f?lsé‘il“@ splfag. g aqrmngﬁvagogaggn ylg;%ﬁg,q g(ﬁﬁf’/ﬁ@ﬁworphous

rh&oftd. N v@is4mBipnobenzoic acid (4.98 g, 24
° §eps)o’ 4- T?ﬁﬁ?? uor onet hxl - pi per di ne hydrochl ori de

(4.3 g, 27 nmmol ), HOBt 4 29 nmol ) and DI PEA
(15.5 1—Chior0—3,4—d1ﬂuoro—2—1odomethy1-5-tnﬂuoromethyl—benzcne

Treat a solution of 1-chloro-2-chloromethyl-3,4-difluoro-5-trifluoromethyl-
benzene (1.0 g, 3.8 mruol) 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-CDCl;) &
7.39(d, 1H, J=5.7 Hz), 446 (d, 2H, J=2.2 Hz).
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30

10 m., 89 mmol) in THE (50 mM ). Add EDC (5.7 g, 29
mmol ) and stir at roomtenperature for 24 hours.

wo blobidsesqr €action with ethyl acetate, wash wWegEtuSod7 oo
HC1,

sodi um bi carbonate (sat), brine, dry over
sodium sul fate, filter and evaporate to an oi
yi el ding (4-
Br ono- phenyl) - (4- Tri f 1 uor onet hyl - pi peri di n-
1-y1l)-net hanone as the titéed product. Step 2. Add
(4- Brono- phenyl) - (4-Trifluoronethyl-piperidin-|-yl)-
met hanone 15(3.13g, 9. 8&pmmtiin)4s

B BLORERL ALy OO s
P- Bi s(di phenyl phosphi mayzolidéip2gwene] pal | adi un(1)
St']: ?&%cﬁig s<§l 10?%%(1%“1 ﬁe&y]@ﬁéﬂ)—ﬁl 'eﬁbyphﬁgolid%p2 %9(0@@% 3.6

our s lute with
) ig {LEF (Mh@h) iRi-{H CoAragkthis swtloncﬁrgp“wwthslém MﬁMDS in
TS tl i1 4. Oflﬂnllotl nd %ﬂdat exaP Jr 36 ﬁnnugg r mttﬁ’&{)ﬁlﬁm with 1-
silica, MeOH, 97:3) provides (279% of
C;b)(czﬂ #ﬁﬁbpw&@ﬁ@flﬁw5p‘F1§EQrPIH?tF¥“Pﬁf}ZP}E‘M~3é & %8 mmsDppd ¢
a@&?etdhy Qlﬂx;l‘ly%:aﬁh & l%zsﬁkaaﬁﬁaka@tﬁe Zméléam@rsafsw HeBbhanone.

Schene

t%lpsraew Qﬂ@ﬂ?h&h@%w& P!p‘ihﬂaTaF&aiaqreWaaﬁ*ﬁ fEmred Bt faCed

P AR AT OB s SRR SR Py e

cﬂid5b}6$1l_i'ca§€1tdo&nﬁﬁtfhhﬁm‘lﬂkdtgt@ﬁﬁﬂ@ig—ﬁexyde&mm tovielute the pure

al.dehyde i nce of, H af f.o

ol ot BRDSR TR0 T ro Tt R MR poss
(Mke). presence of d| met hyl sul fi de gi ves phenol which

i's subsequently converted o t |f| ate. The final
product is prepared byi){‘IEE'an_ITETTt of triflate with
(RaH((Ust-Bararil-cx caniaesidor3-gi3-8 €6-shlom ek diftandanfvoromethyl-
Suzuki coupling c n PPh3) 4 and
Na2CCB. - 75- Pr eobrégé?{l 5 Byl

4, 5, BeataFelutiamf de4 Behzayh3tiB pP-{Grehraidndifiuoro-4- Conbi ne

ol Phen A AR D 2 o PR30 8% B

HW@}lDrls Tﬂﬁﬁ%mL) U Ol K mmwﬁtéé% Q9 | lel EOH @4 %0 zh%almol)
Thy e PR o et SHRED PR B Il VR s

hi a1 @hﬂ@hﬁer&mreaﬁlm@ the, rd®:tign wRIBMteraid thteact with BOAc. Wash
r Od ufg::tg{ll ad S%%l )thlosu%%te(awgr}ne Separate the organic, dry over MgSO4,

ﬁ(té’rRixrd&erﬁé«e Bansikax Yuﬁﬁy@hedﬂn@ia (¥e) l'sﬂlcfb@n&ﬂﬂnlﬂ-ch&ﬁnﬁo oBaphy t

ro- 1Hi ndazol - rrolidin:
ug\%%g(agqﬂ]%?ﬁﬁw lyte the pure product ﬁemove the solvent to afford 060

(0BR))oft dds R o 294 (e x99 @Xazol i di n-3-y1) - 3- (4-benzy
| oxy2, 6-di chl oro- benzyQ- 4- 0xO- | utyral dehyde,
Preparation 38, (9.95 g—e‘%&m ) in CH2C12 (300
| BR)5RY)-0-(2,69mENMroarhydfoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
4,5,6, 7-tetrahydro-1Hin {a(leoE /- yI am ne (2.60 g,
19.00 tnnol) in acet orf FP (0%0 m.) and stir for
30 nbiswle$3RER FDOBEeppey-2bulichlonnbtary INP-(4, 76l - tdBhydro-2H-
azo{l-ﬁ—g/’ll}tprg%’rglgﬁ%gz(oé% {n%éfej: 5|f7)d@ 9%‘%% 0121111%01) ?1161‘1%7 &96 rEt:ﬁd))treat
w1th 20% PA(OH), (0.977 g) and stir at 30 psi hydrogen pressure. After stirring
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wo 90093fh% | ayer (Na2SO4),

Renmove the solvent in vacuo and extract solid wth
ethyl acetate, water and saturated NaHCO3. Dry the
filter and concent pat@sridd&isoso
vacuum Purify the residue by silica gel

chromat ography with a gradient of 0 to 10% net hanol
in CH2C12 to afford 2.53 g (28% of the title
compound. Ms (nmfz): 470 (M+). 20Preparation 78
(3R)-3-(2, 6-Di chl oro- 4- hydgnxy- benzyl)-1-(4,5,6,7-te
trahydro-1H i ndazol - 7-y1) - pyrrolidin-2-one To
omergightuESMA slofws 2:1 product to starting material. Remove the catalyst by

n
e A Bl ool A) SLERART B Dhast gy P fied 5.0
@{ﬁefﬂﬁa@m)m) vields 0.2@e Bpvg of e a@ed(czspwsl as womwus solid
hﬁﬁgggpg8§ Lgnlc acid (8.23 g, 85 7 mml) and stir
n1xtu e vigorously under at roomtenperature for
18 hours. Renove the s&rpantiondd vacuo and dilute the

resi dugpWWirh b8 imeiddEsHBnid L& ﬁi’-’dﬁ:ﬁler@ﬂ [E-o?(o-VM-(Qh 5 N
NaOH, and éxtract the m xture several tinmes

etnﬂwrora%vfna&ué&@ﬂd Sto-tetralydeor 2 gzl s v heyeditn- %é’dﬂethyﬂ-
organi ¢ layer (Na2SO4), ﬁelnirlte@t@r and concentrate under
vacuumto afford 2.20 g (10?ﬁ30f the title

conpoureh, MS (mz): 381 30

203 .‘~AP YUSZ 7/ 066069 - 76Ny Preparffati ongl79

Trlfluo n%omc aei d %é}e}@;

3, 5- dlchloro -0Xx0-1-(21-trifluor t ulfo
| 0SO,CE,

nyl_ Qs0 2 3 C

T
imleEad-5-yI)-pyrrolidin-2-one (Preparation 47) (0.261 g, 0.86 mmol) in dry pyridine (2.0

D%T)’ cogf 15 BJ’@ L aﬁa @c %1119&&9&%0 §% 111511r ;b ﬁ Imlﬁﬁ)ﬁ)% x'i}fs‘é‘&%%é on

sa:05d86 Afow etactdntd Mo - roerd sexplerargany copfinpestiragefoni§hm
g{lé& Céo%%m{%g g& e@ue‘ﬁ@l e reactiRPwih vfeh {20 mL) and dilute with ethyl
acetate (75 mL) Separate the layers, wash the organics with 0.1 N HCI (2X), brine and
dry over sodium sulfate. Filtration and chromatography (silica, 95:5 CH>Cl,/MeOH)
yields 0.34 g (77 %) of an amorphous orange solid. MS (m/z): 645 (M+1) '
Preparation 49
(3R,5 S)—S-[3—(4—Benzyloxy;2,6—dichloro—benzyl)-Z—oxo—pyrroiidhl— 1-y1]-4,5,6,7-
tetrahydro-indazole-2-carboxylic acid tert-butyl ester and
(3R,58)-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

/C CH,)
(H C)3

EVSUINR R

Treat a solution of (3R,58)-3-(4-benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-
tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-one (Example 35) (0.429 g, 0.91 mmol) and
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‘vacuo

Treat a OC sol ution of
(R)-3-(2, 6-di chl oro- 4- hydr oxy- benzyl)-1- (4,5, 6, 7-

WOE(%ti@ﬂg /dr o- 1H-i ndazol - 7-y1) - pyrrolidin- 2- oB@T&Jgﬁﬂlg()GﬁO@
Wt

mrol ) in pyridine (50 nL) drop-w se
trlfllc anhydride (4.99 g, 17.7 mmol) and stir at 0C
for 15 mnutes. 10 WVAarm up the reaction to room
tenperature and stir for 90 mnutes. Dilute the
reaction with CH2C12 and wgsh with 1IN HC1 (3X 300
m.). Dry the organic |ayer (Na2SO4) and the renove
pilidins@l 1vept 1. 20nm@blh ar 121,985 gLf ﬁﬂ%l—taf-bﬁtﬂmldeMe (0. 24

SRS 0 s S v e O M

INsH@ragdpevrted Ciry dra oigdmmdaaeoWHlﬁNgaS@mmve fdeolvent in vacuo to

r enatl n 59 Nt
ao%{r(ag grogué; a’ﬁ% Fany ﬁl&?ﬂ%gga@% %&ﬁff‘ %érﬁtaﬁeem Q’%aﬁg
galditetty dfforil . 473 eé@ﬁ’@e)f thie tiNlad3Hi0 dDois p8a mixtiwe. AR Yt Band 10605

protecting group using CH3SO3H in
(ﬁﬁg&\égéesée&%%go "di met hyl sul f1 de gi ves phenol which
i's subsequently conver teaparpteont50i f | at e. The fi nal
(PR SGLL]3 (%% -IERRRLEL, ytb[ex‘é‘z%ﬁ?d% s L é"# feBahydro-
various boronic aci or esters under standa
Suzuki coupl i n’@d@Qh’cﬂ tarhypglic aciddgert-pHylpRENG) 4 and

Rad-all 2-0X0-

h@%@?ﬁ;&?ﬁ%&@ B UL gﬁ‘rogggbel%yl) 2-oxg-pyrrelidin-1-yl ZrlﬂS) ,6,7-

etrahydr o- 1H i ndazol | am ne
1H i ndazol terawcgmmﬂéque&cesoxghcwtsﬁﬁw tehnd 5%
Rh/ C (6c@B, g) in ethanol (3@@)el) and heat at 120C
for o2 hours under -1000 psi HZ, the reacal on 5

and leN' er through hyflo. Renovert 2 ol n

pugli fy tihe crudé produtt hN1 NH3
in MeOH @Cm re-purify mxedfractCio, Ht h
15% 2 M NH3 ThcME®#H~on CH2C12to afford 4.80 g (37%
of the%t.e:vxél ?%f%!ith%g?-ltzamlxtu engf@RSS% 3§(¢Ml;er?zyloxy26-

Pre

AR l;)en%v ﬁ@ibz[%}n‘?ﬂﬁ&nz)l )ﬁ] g'S %hl t&faﬁycgg %)Qfﬂe ﬂ-e&ﬁbx?hcﬁac?d‘

tetrah o- 1H1'ndazol -6-y er0| di n- 2-oneé
te,ntd@t;é egeﬂag@ (3B Sofo-[3-(4 benzyloxy—2 6 dle loro-benzyl)-2-oxo-pyrrolidin-1-

y(]B)S‘ (f]’ﬁ(emhyﬁrobiﬁ@aé}dﬂ: 1%@%%1%@@% sligh e&ergﬁaepﬁfat(oﬂ ADP02 ¢,

6-di_chl or o- ) - 4- ox0o- butyral
Oﬂ? gﬁ%ﬂ%ﬂﬂ e §8(01P8 0119%011 944 &) inaByhacetse @Q?éa?z Stinthe

nﬁst-tﬁretuﬁ’de@a s&1obk bOM, Bf 16 hours at room temperature Treat the Imxture with
7-tetrahydro-1Hindazol - 6-yl am ne

Nfi!§03 aﬁdﬂﬁ]}F‘) filfep thé@’é? Grile% 1o r@““f‘?é@ ‘ﬁ’i‘.‘}ys%i'ﬁéi reé"toi"? ﬂ‘F éﬁ‘h’%”bm
Vil W Ffor@d.398QQMDES @AY Broditeiek a MaxanAddf 1 630¢/um
C&_‘él ace&w bor ohydride (9.89 g, 46.7 mmol) to the

d stir for 18 hours. Renove the sol vent
in vacuo and extract solehstatisntsh et hyI acet ate, water
and saturate

a
(Na2SO4), fi StBé?m Tl r%“r%&ﬁ??é ??écuum
Pu r i Tryatta dxtiv@ DF d,lﬂehdmor&ollue:eas(geg 0c3h mafpiodge epioye, @36 h

f.0 to 2 af f or
o f Bomsgh o e TE RoiBouh CRE APy g
brohdize. (528 Briei3anal) oven2@inutes and is stir for 3 hours at room temperature.

é 3%] raxgcéxre’fﬁo%egxga{t&rag%ex tduclglxly2 E) ?lﬂé'xgtﬂ?% %ShSthg Orgalhc?

Zol
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To a solution of
(3R) - 3-(4-benzyl oxy- 2, 6-di chl or o- benzyl)-1-(4,5, 6, 7-

Wogﬁg,gﬁg%dr olHi ndazol - 6-y1) - pyrrolidin-2- ongetdsRenesoso

nmmol) in dinethylsulfide (45 nlL), add 25

met hane sul fonic acid (13.23 g, 138 mol ) and stir
the m xture vigorously under nitrogen atnosphere at
roomtenperature for 18 hours. Renobve the solvent in
vacuo and dilute the residgge With water, adjust the
pH to pH =7 with 5 N NaOH, and extract the m xture
Iserertadatutdteiesdivintbisulidand dgcestngtNe, Hhd Rtk e i sobrent iz vacuo
dryi he ' r ol P [ ), filter
GHET 0T PERE e CAB GorPAE bR (' 000y
of t hieattainikigre30d 1 dbormpolfdichvB-I-methyl-beg@te (K1) £, 0.%40 mol)

i FrhL 1492004/ Rrs0R EP AR b2By1 Bdoxid
i RS AR e B2 faRT RO, GO sOP P A2 Blovic
(B7Bg, @i 18 il pand -if Hem)to Peflux éor -howrs undef Ny draohtie Fapiosgigigre

i insg the solids, Extract the filtrate with wat d

(8L apd Gterysing pesanes 1 rine the solids, Fxtmptthe lwate with vategang
sesttatpil NG Oe nigty teesargamicdmgr @30 apdgempienberogntfipriceo to

A61dD7 89 o (97%) of the titled product. Rf=0.34 (100% hexanes).
33, 5-di cﬁl(or 0)-04- }%Fé) - Zp 0Xx0-1-(2-t r(| fluor orre)t hanesul f on

yl - Preparation 56
54,5,6, 7-tet E&E}Vﬂ(%ﬁxhbb&ﬁ@%ﬁt)ﬁéﬁ-%{ao| i di n-3-yl

nmet hyl ]t henyl éster CF, Q.S . .

O D B Lm0y 9.5 minol, £ Byini a g o ehghpepir-enoste (09
of T mirol)2intrHH @9 AL Par 4780y dhdatly 10168 Zinkes 1A (dH4-Drobnol2-
tetrahydro-1H i ndazal -6-y1)-pyrroljdin-2-one (3.58
clloropeeyl BRFBIS (- g FRRILATE TP FRCTof RFPEm KIPREE TR 4 h

uehcdh Wit agindby R A& rii8 sd@iod, exdfot ZheiPPiign rAiRGireSyith mahyl &€

AR I TR S

chRaBttatcd Pumtivtthe EhiREhRithailta washluvint(exdids HEOFSd the 66O
nm) . y. the organi g |ayer (Na2SO4) and renove the
"8182"{}‘8 (P PP GosTIeS Oé (84% of the nixed titled
products. MS (nifz): 64Brepardddn 57Pr eparati on 84
S575(4, 4, 5,.5-Tetranmet hyl ' - 251V, | m
E%lﬁvg%-&t-lir’oglp%c&%/ombg@ﬁ&oﬁ&?&%dgﬁ%&%éﬁgg B%oﬁ&e %4? 1 gﬂgd
minad hiheragehutivre 20{y1.2-2-apmy-2idilonebe0pentt4-gnoate3 2 P g, 63 mmol),
1), b nac ] = _
2R ORRERY PoRBLgh B i abe st 4y homt T dx 2
hpot.asiaotharcettian eixtus $ith ethyl Bxtatepyash the arednig layprevity
: . ) Iafnd '
ORI 1 05 D) py o 6 Ay
Prifyahakiegfuerpeith(silich el column to afford the title compound (15.9 g, 75%) as
colorless oil: "H NMR (CDCls) 9.73 (s, 1H), 7.53 (d, J=2.0 Hz, 1H), 7.32 (dd, J=8.20, 2.0
Hz, 1H), 7.08 (d, J=8.2 Hz, 1H), 4.05-4.15 (m, 2H), 3.20-3.28 (m, 1H), 3.07-3.15 (m,

1H), 2.84-2.92 (m, 2H), 2.53-2.61 (m, 1H), 1.51-1.21 (m, 3H).
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20 and heat to 100C for 17 hours. Cool the reaction
and add potassium carbonate (340 g; 2.46 noles) and

W0§60‘7/‘iz4}§1 hr. Filter reaction slurry and wasBcgRkiodgossoso
5

wth diglynme (2X 1 L). Slurry the solids in water

L) and then filter and wash with water (2X 1 L) and
heptane (1 L). Dry the solid in a vacuum oven at 60C
to afford 695.1 g (90% of the titled product. M
(mz): 245 (M1). Cl 1) Qs#8 eq

Bi s( pi nacol at o) di boron 2) 005 nmole % flr(cod)Clb,

27- bi pyridi ne, hept anePrep®&ion®8- Schene 0 O 1)
PRSP 5 vy F B e s
methanone

Step 1. Dissolve 4-Bromobenzoic acid (4.98 g, 24 mmofl), 4,4,-Difluorpiperdine
hydrochloride (4.3 g, 27 mmol), HOBt (4.09 g, 29 mmolj and DIPEA (15.5 mL, 89
mmol) in THF (50 mi). Add EDC (5.7 g, 29 mmol} and stir at room temperature for 24
hours. Dilute reaction with ethyl acetate, wash with 0.1 N HCI, sodium bicarbonate (sat),

brine, dry over sodium sulfate, filier and evaporate to an oil yielding (4-Bromo-phenyl)-

_ (4,4-difluoro-piperidin-1-yI)-methanone as the titled product: MS (mm/z): 305 (M+1)

Step 2, Add (4-Bromo-phenyl)-(4,4-difluoro-piperidin-1-yl}-methanone (3.0 g,
9.86 mmol), Bis(pinacolato)diborane (2.74 g, 10.7 mmol), Potassinm acetate (2.9 g, 29
mmol), [1,1’-Bis(diphenylphosphino)-ferrocene]pailadium(IT) Chioride (0.804 g, 0.9
mmol) in DMSO (20 mL) and stir at 80°C for 17 hours. Cool, dilute with ethy! acetate,
wash with brine (5X), dry over sodium sulfate, filter and evaporate. Chromatography
(silica, CH,Clp/MeOH, 98:2) provides 1.7 g (47 %) of (4,4-Difluoro-piperidin-1-y1)-[4-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-phenyl}-methanone.

Preparation 59
4-Benzyloxy-2,6-dimethyl-benzaldehyde

Treat a solution of 2,6-Dimethyl-4-hydroxybenzaldehyde (4.0 g, 27 minol) and
benzyl bromide (3.3 mL, 28 mmol) in DMF (50 mL) with Potassium carbonate (4.5 g, 32
mmol). Heat the reaction to 60°C and stir for 1 hr. Cool the reaction and quench with IN
aqueous HCL Extract the aqueous with Et,0. Wash the organic with brine, dry over
MgS80y, and filter. Remove the solvent to afford 6.4 g (100%) of product. '"H NMR (ds-
CDCls) 6 10.46 (s, 1H), 7.31-7.43 (m, 5H), 6.65 (s, 2H), 5.08 (s, 2H), 2.58 (s, 6H).

Preparation 60
(4-Benzyloxy-2,6-dimethyi-phenyl)-methanol

Treat a solution of 4-Benzyloxy-2,6-dimethyl-benzaldehyde (6.4 g, 27 mmol) in
Methanol {60 mL) with Sodium borchydride (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;O. Wash the organic with brine, dry over
MgSO;, and filter. Remove the solvent to afford 6.3 g (97%) of product. "H NMR (ds-
CDCls) 8 7.31-7.43 (m, 5H), 6.65 (s, 2H), 5.01 (s, 2H), 4.66 (s, 2H), 2.38 (s, 6H).
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In Schene 0, dichlorotoluene is converted to the
boronate using h- catalyzed C-H activation. The

Wo%l}m@g@ is coupled with p-bronofl uor benzep@Tﬂggz@m“%g

Suzuki reaction to 5afford the biary toluene. The
biaryl toluene is brom nated in the benzylic

posi tion using NBS under radical brom nation

condi tions. Preparation 85

4- Bronomret hy1- 3, 5-di chl orgg#4' - f1 uor o- bi phenyl 10St ep
1) Heat a m xture of 1,3-dichlorotoluene (250 niL, 1
95 nol es), heptane (62Brepurptiondils( pi nacol at o) di bor on
237.9 g; 9 [ 08

(237.9 9 §§e.£9gﬁg$§)m&n%my?1 RYfrh &1 Berz3nc?8 9.

Di - cfidad e sifirtirhr(of (PBSzGowt-2P-dimshyd pesnpipatetidr@ (B0, Af di

nﬁﬂg%lg ’[@l@%l(ﬂ)’ 9 gm%ﬁ%}e s@ﬁmr]r%)% Itl‘@gphéll’olﬂs trﬁ;ﬂy%det(b 9

ure to
g, Rdmmathand st the ieamion Sor gds 8tdiCt Rpenglythe I@Stlcgl vafh Weics gril

‘e§tjr:1c{ x?i@h QI%(E 3 SIS twﬁrggﬂlé SRR dry%verr Mg%@g a;éﬁmert Rer2OR e

et her. l'ace solvent wth
Splwpm@@ﬁb'fl 1 gé?ﬁ%ir) @Wrﬂ@tcél ﬁTiMB)(dsaFHEpls)lﬁf”tﬂt?a@ @ gH), $-65
olid by filtration and
?ﬁgg"m %ébﬁgéﬁ%#’g?glst ellqszprlopangl | Dry tlwe sol i d
under vacuum t o af f or d Preparaipn(62304 yj el d) of
-4 en’ & In.
S Pna L A aRb ) Lo et et o Sk T SR
(CDClS 500 MHz) 6 1.34 (I2eH, s), 2.48(3 H, s),
7 68&201 'zlsoh?aon o?@?tﬁﬁexl%}l 3%@4@&@%&%1% Bhne (4.8 ¢, 19
(] | oro- henyl)-4, 4,5, tetrarrethyl
mmqlyin §Hi](1300i BaH or8aF- aﬁr@at(t elf@h@wn drpprig it h P HMPS i
Tl-Ing(ﬂinﬂeif ld}ﬁ?ﬁi g&ﬁl@fﬁ?a’c( %@49 fBiLS)lE) mlﬁﬂ%f T‘Zéaf ﬂh@lgmmlon&dmts
r omof | uor obenzene ra : e wat er
E{é&zww)bmwe&% Tl rfimsify dieae ‘256181% g%mggﬁ éﬂ‘gz‘“f"@' to slowly
Wi 08 69m t&ﬂpleﬁh@@yﬂmh&ﬁm siify 312 afdo:d ternplraBife. Qufddeh the

s e 1 Mg e fod gt b B, ST Ne DG Gt prte dry

omqmgme,rmef ahdegovelibe tdhentyl Pakiy g cr&diad)y%ﬁﬁa geﬂ kolafon

but nmet h et h nd 480 t
el tranat Fssrer it Spragp it Byt VG o
affopd 9AUS(78%) oftdegred pfoduddil MSTini/g)8dyahur i ¢ aci d,
trisodium salt hydrateP 5 in 120 n., 5 fol | owed
by saturated aqueous nmL). Sol vent exchange
(Rh&(Bi-gdrhgy -2 ayepxiznlidn-dppr bid-ratybixy-2800mathyldfenzyl)-4-oxo-
i sopropanol to afford Add water (120 nl)
and cool the slurry to%ﬁ%ﬁ%%%Fect the solid by

fi | t FragtizoplutanchfWRIsH Beizyh3-120Hrenzsddxy Saff-dimay Heenoil)-pent4-

oS5l SRR LSy T L AR Ife (0 B ardorflr @b vt 2.5%
qﬁ@h Ing @i (160, 1-SHriNR 4 OCXcEBIM 1500429 545 nzndbtoolgﬁolutwn
a1§ stir éreé%ctg(% ftl" 3 1t11~ at 1Joo gne APerzﬁ‘érla QZen%ﬁ th@ ?ea!:'ﬁonsv)nh watd Ind

ternate Step Stir a
exfragt Wigh BHOAZ. (\@s@ﬂ@ |0€ﬁfﬁllé moth 4 Nrpeding |th1?fﬁl§ﬁ%r &l)d-ﬂxma Sppayate
tﬂe‘ﬁ’tfaﬂw AL TP T2 lﬁiep )éﬁ’cpféﬁﬁjv@ﬂﬁ@ {80 ParifylinOGudyRiika gel

in 2 i sopr opanol’ under a bl anket of nitrogeén.
colgam ahramatﬁ@*ﬁmwﬁ@aéﬁ%@ﬁ@@femdméwpﬁﬁsprqluste R;%Pwéf‘stsl
QS RIPrdHubO M Ofaagsi+y
S@%%%%ﬁﬁ?gﬁyx%%gg%ys L15 E%Ies) |$?%% nE ma?gr. 15
Rinse the addition funnel with 400 niL isopropanol.
Add tri phenyl phosphine (12.3 g; 46.89 mmol es) and
Pd(OAc)2 (2.35 g; 10.47 mmol es) and heat the m xture
at 75C for 8 h. Add water (300 nL) and allow the
m xture to cool to roomtenperature to afford a
slurry. Cool the slurry in an ice bath, collect the
solid by filtration and rinse with 350 nL of 6:1
TPA-water. Dry the solid in a vacuum oven at room

1 T T L A P B 2 om YN O ~L L o A OO IArT A ~L R
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30 and allow the m xture to gradually cool. Add to
the m xture another 138 nL water at 55C and seed

wo 8doy¥sisadss of PCT/US2007/066069

4- br onmomnet hy1- 3, 5-di chl oro-4' -fl uor o- bi phenyl . After
the slurry is at roomtenperature, add another 280
nmL of water and cool the slurry in an ice -82-
bath. Collect the solid by filtration, rinse with
275 nL of cold nethanol angk-dry to afford 170 g
(94% of

4- br ononet hy1- 3, 5- di chPeaparatdn4| uor o- bi phenyl as a
SO | cat r '

R R T b n i e I R e
the above material in oolign-2ene ACN and heat to 75C.
Add 6&5}51@&0401&189&(% i é{aﬁ) @e&?ez &%m%ﬁ&lu R&/1-B(4-

all owed to cool surr%ln an I ce

ey loxER G- dgmih%@?nzb’ﬁé—@f@ﬁua’%‘iﬁhﬂel (#-P &t §-prmoDyayd fapganic

434,16 52&3@%[13 ﬁnfﬂ f(0.88 e, 6 Am8Y &f Diffiforoethane (50 ml.)
br ononet di chl or o-4' ?Iuoro

yl
ag%ﬁ?%ommmﬁq\m@ (Tmmé}edsluﬂ%@lﬂmqélyme;ﬂ%gfe&ybe@miﬂdg f6-6

37 n;ﬁi'ol)(a%d Hir lth:r at\]ruorﬁ téﬁ%ram?e 8Pt tdreadon With YNS Hz) ,
Al ternate Ste Clean a 55 gal | on

%18%@3Yiﬁtba@amreéaéf%p 31 ol gad gﬁf@%ﬂl@hﬁ g empegure.
dohttatfie the PRty ko Dicplaan ;Queﬁ&%ﬁaregmueaﬂdl it ebenzene

b PR 0SB E B R Rt 7§Dt

afidRtno e iBe ﬁildeﬁtr IPﬂﬂfy&Hﬁcrﬁdle(BM silich gélfcoltﬂﬁﬁ clire@abgraphytusing

subsi d n ue .to
GBSk sl AT haimis G BB Rue BB 08y i B St o
affeddtas @eenpdssatdp@dent MS (nhg Beddti)on i s deened
conplete by GC (1-2 h), Cool e reaction mxture to
50C to 55C and gquench Egagﬁe—#gactlon m xture with
SodiR i 4Ty doey X, @tieehehbabyl i -&4,8 6,0 28%hgiro-Pi-indat@dS-y1)-
(25.4 L) and stir the mxture for a m ni mum of 30
m nutes. Separate theIFhégﬁésc%gsh the organic | ayer
wi t hTigdtrecluticn of (RO3-(4BerBploky-& dmeathyl-bénaylxdni€0.035-

ARSI 30RO AL LB ity
E¢OR (Woull) vathd aadipm Wﬁ{iﬂoxldFPI! caghont(h@ g}n Rurgg the splytierugith a

@H&ba%a Fféggms,l;e 1H35 Bg. @h&\le%ﬁ%n Eﬁ@@ Hayls laf isegsl of‘ﬁ?«:ﬁbgéﬁ" mer
et hyl'ene chloride (3 m_).” Concentrate

thfej rpactieq thropgh cefite[to @rnovwéqusy oﬁ"lﬁlﬁﬁ‘he ergdadyaise a?lé‘)]!lﬁ‘é
cﬁr%&ategﬁa?ﬁyugmg c Mu%n&xmebﬂt@em%mvlﬁu@ﬁmua

resid loro nzene nmet hanol nay be substituted
Regpve Boiobpanaiford OP5 g8 @roftdﬁﬁéfe@\pr&éu%dﬂs /e gHYMEL.
bottom flask to a cool pPRgsR@nssand dilute the oil
wi th nmethanol (5 L) and stir V|gorousl¥ until the

Tﬁﬂaﬁweﬂweé@mwtde@ dipgethy - [Epré-osp-t el rfrilugopygthanesulfonyl-
?ddl t4, 9? wtetﬂm}dﬁ@mlhmda%& -sLyn)- @ﬁﬂ)h&ithylﬁ&th{iPﬂc[?éﬁ@ster
e rature. ov Xrure (0]
(1 CEERLt SHigR R JOP Dy Row B BoGr O 1 fearo-
2th3d&als ﬂ? ﬁ}ﬁioﬂ%ifﬁ ?B&i@lﬂﬂeﬁairﬁid)ﬁ \rt/;\gj (ﬁlats g/ 705 Amol) in Pyrltdgle (20
.o ene er C S | Qs
oSt B R pst i it Ergedinbspnbi® P s P atoz S -

Aalowalcdrwmm Rvadth to2DGintt@mpdoitiré. OAft@ stifiring fod hhodt rdon

20071 2425 2 07/066
teﬁ@ﬁraﬁlrez quench t%e reraﬁ 108 é’ﬁé‘r}gr fg&s 9 ﬁg}g QAF e@aghcgeg organic

protected as the N-acetyl derlvatlve and then the
nitro group and benzene ring are reduced under

hydr ogenati on conditions in the presence 5 of
amoni a. The ammoni a | eads to deacyl ati on under the
rediiction conditions. The resulting racem c am ne
is resolved using di-p-toluoyltartartic acid. The
resul ting
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resolved salt is freebased by stirring a slurry of
the salt with potassium carbonated in ACN water.

tively, the acetyl protected can bepay
WO gﬂ#g‘fﬁﬁﬁ ﬂ)@fiomow

e 5-nitroinda7ol e can be reduced dlrectly
Al ternate am ne preparation w thout acetyl
protecting group Heat a m xture of 25g of
5-ni troi ndazol e, 500 rnL of 8.3 M ammoni um hydr oxi de
and 25g of 50% water wet 1@ pal | adi um on carbon at
1000C under 200 psi of hydrogen for 24 hours. Purify
véith|bEae, Aor dviavig®id,, it fHtetri Bemaove the yolednt b agrEsRy0%) of

BT e <o n (R ™

15(4, 5, 6, 7-t et r ahydr o- 1Hsdhada¥ ol - 5- yDam ne. The
ncem c amne is resolved as descri bed ;n & eparation

86. Preparatioen 86

(S)-(4,5,Q:EfTetrahydro efhdazol - rn;;#;yz
DTTA 20Step1) Dissol ve connerC|aIIy apaf?

5-ni troi ndd%¥el e (100 g, 613 nmoles) in ZJL of THF
and then add triethylanine (260 nL; 1.8% noles).

Stir the solution at roomd.6audHs, | aln‘Fﬁé solid
went intowHe soldtion, apgkathsn add aceti,c acid
anhydrid 7 tnnnLes}__Jﬁter at rqom
tenperaLﬁigg Gfg%L of EtPAg and extr th
mxtuf*é"vmtthHCT(Z X e@R0" ML) . Vashi~AR ani ¢
| ayer with aqueous sodlun1b|§§rbonate 250f ol | owed by
saturated aqueous Nad e organic layer with
magNESckeMeIU biad Sniad 14l s 6 %ah?&ﬂ&ﬁﬁhda@&l%aﬁ B [Refaltid@om 3-

slurr Add. t neIh 300 a filter
ol Ohegpol ¢TI e FBe EPD 6 P PRegen by Gt Dl ey
okigttioy of £Edner to ket wing P arhe vehahidraitdazon fif®k donkietgl by

R o, S

Dieprotestion.ob Cbiz Qrpu;BuxﬂBr }(yd:ogdnatd;)n affor®. dESUIdi ¥ andB6 ddin§ dd.6,71

7. 8.31 (s, 1 H, 2.84 (s, | ID.
“%F@ﬁ‘&%*ﬁ%%@%h EFENE ¢ h 200 psi of hydrogen, a
m xture of 100 g of 1- pfepmptiandi’ndazol - 1- y1) - et hanone

2gﬁcé2?rgtééfﬁ%%%ﬂqﬁg6%§gg/ d%E?%E%&%%ﬂ%g%dth;t at

1000 ke a nxjusfs of NhYWBtcmolmxxltaam (tbg, §6.86 mmel) padgysium

I I t Jot Dy "
e
cllpofoemate (A3dé e, 1Aoumeh- t%lralkﬁde@cﬂm ropgoeqgpergigg for 12 hours.

A L A I ATk
Adld digthylopthenjor the residuer. Bifterrthe fegidng vehild peeigitade WM ay dry to

affbrd @9& gy 'nﬂéc&n"fb’oh@cf 8@%@%@(&/&3@@@4@7 79, 97.6
nmol es) 1 n 250 ni'l, rm et hanol Sslowy, and
then rinse in with 250_@_1’61_@;@& hanol . After 30 min,

collect the %ﬁbk@icﬁyohwz}éaﬁtawmmﬂn@l &&e with
nmet hanol (3 x m). the so under vacuum

to affd ﬁaolst?n@f @3 der%vafﬂfﬂéexga1°?raam1$ﬁqﬁ bapzd eerd -0 8
6@@4)t1ﬁ1&1§h1&@inbﬂa.{eii@0@m xﬁlﬁilP@C k60f oMt hamabl) afadti@aixture

reflux for 1 w.the slu to c to_room
a‘t‘”@% Emaeiaiee fepl 1@)@(5 tFH@r %F?aaﬂwﬁ%{eﬁ?rav@&ﬁmanﬁﬂaqv the
under vacuumto 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 75C for 1 h and allow to cool to
roomtenperature. Collect the solid and dry under 20
vacuumto afford 42.3 g of resolved salt,
(S)-(4,5,6,7-tetrahydro- 1Hind9701-5- yl)anm ne.1/2
DITA, as a white solid, 96%ee. (An alternate
procedure using 71 volunmes (nlL/g) of 1:2
nmet hanol /water affords a simlar ee in one

e omem l v e AR vt =\ . A50 [ ANA 1 £ PR
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25(S)-(4,5, 6, 7- Tetrahydr o- 1H i ndazol - 5- yOam ne
Add 5.98 g (8.0 mml es) of

wo bsdritdsd. 6, 7-tetrahydro- 1H-i ndazol - 5- yDar npagrnudted /066069

DITA, 5.58 g (40 nmol es) of potassium carbonate, 72
mL. of acetonitrile and 1.45 nl of water to a flask
and heat at reflux for 16 h. Allow to cool to room
tenperature and filter. Rinse the solids with

acetonitrile (2 x 10 nm.) amg evaporate the filtrate
under vacuumto 30an oil. Add 10 nlL of acetonitrile

- salmeht EeeduoniPulify(11) refidyciinBilita pd colainy dying 2564 fors%zgiy! &etate

i%kgﬁﬁﬁno%%meé b & &1?5 h, 585 ") Cﬂtrfﬁlre t&lE‘@onﬁJoH%chS(H/ﬁsﬁsMﬁ‘

cetonl ri - vacuum t
afford 0.73 g (33% of Jmﬂmﬁm_@
&ﬁl) t é 4, gﬁ £ 7- Tk/sﬂh%@xja&ﬁg fﬁaalzl;k LW@}IH@ i PBNgs@S a
Cr ysS‘rglalquz@rj: of (3-Oxo- cyclohexyl) carbamic acid benzyl ester (12.3 g, 49.8

rﬁﬂ%lj (o4ue§e 0 A%ﬁc[ éﬁ%ﬁ&yﬁﬁﬁb@@ﬁﬁﬂlnoﬁn&ﬂlﬁ@@ g, 5@77 mmol})

di ssol ved used int reductive am nation

apF Eiferr.- 5dfouE>&mb1he r@@ghionand e thy alyent nyp@ioghp fis rgsidue,

* a8d He@shol B0 %&L@ﬁiﬁi ﬁrd?ﬁm@lﬁrtﬁ‘ﬁ\t& (X4 54.0F Wab. Siahe@dien at

di ssol ved in ution w thout isolation, of
reqiR oS aER) P wuﬁmRﬁ@Ost&ﬁ wkgenicn vacup.n Tasthp pidugmadd gyl
abdit Ak GO Rhted. A RE ARG R bridicY et o sddfuen stive, filter

et her and 10 _al %I at.ed using N}%S ?{s base with the

apq CHRGItIRIS P 3Ffordh?- ﬁw‘)%‘eflfl?)?ﬁn?ﬁf’lé‘bg?“ Y06HPBS: The TMS
protecting group is rempasedicum ng the vvor kup. The

al kyl ated | actone _i ene de si.c conditions

to afford the %?’81 3?%’ ﬁéﬂg} 0346""‘“1}‘Feeavage with

per i Seh a&nlﬂtﬁ}ed)f@f 5.6 vd&ahfmoaﬁdmyde-ylmumﬁw dcitlaich:ghester

rin s..the al de t
AL s AT R .ﬂ&%%en?ﬁfﬂ parr
sHder wdase@siffarihoats. Remolbthateaaioy tomi parr@h}aﬂmenmﬂ Eitferttlee

t he L%]grc%g%llce Iggg?%m%%n Pel{q%ﬁt[rgte <’f‘o afPOQd fe | g)f tg %)I i

I nter medi'ate a

-Iactamproduct -86- One of skill |nthe art VVI||
recogni ze the internmediate Qa from Schenme Q can be
represented as illustrated bel ow and may exist in

equilibriumw th several forns as shown. The
representation of Qa therefore includes each of
these forms: Ol  OHOH
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(0.) OH 5 Preparation 88 (3R 5S5)-3-(3 ,5-D
i chloro-4'-fluoro-b i phenyl-4-ylnmethyl)-5-hy dro
di hydro-furan- 2-one Dissolve co

SYTRAN - ('S) - 5- hydr oxymet hyl - di hydr o- £ ur STERSi@ibobocs
(33.0 10 g, 284 mmles) in 450 nL of THE, and then
add 31.2 g (427 mmol es) of dinethyl et hyl am ne al ong
with 50 nmL of THF (rinse). Place the mxture under,
nitrogen and cool in an ice/water bath. Add i
trimethylsilyl chloride 39.8 nL (313 mmol es) while
mai nt ai ni ng the tenperat3thamdiel ow 13C. Filter the
m Xt urse gnd rinse the cake with with THE (2 x 100
I nL). t he soluhlon of TNBHgmrlnethyIS|Iy1)
protétLﬁd Ia@tone 78@W$Eﬁnd R PA(OH),

r chl &5 -4 - {g? nyl=£71. 2

@,l M solution Lym

hexaifﬂét hyl di SJI—Fsa2| de in THF (264 nL, 264 miofes)
over 1 h at -65 to -78C. After stlrrlng for 1 h, add

a 600 nL solution of 120 nL of € hosphorlc acid
in matep After stlrrlng for 10 nngigiggdan
r the

t enpef’ .D r add 1 L of ethyl acet

nixtu THePvidgeyer s separ at e. REcr,
or ganl ::*\h water~ (2 x 20 500 rrL) Evapor ate
t he solvent gowh ¢0 a sol ution of ap%r 4 mately 250
nmL and add an additional 250 niL of Evapor at e

the solvent until a solution of ap unateky
300-350 nL remai ns. Heat the m xtu S;; f lux and
st’ur ooI to

add 494 nil of heptane. Allow the
room t empepai ure, c Lnect the solids by fil{rdtsPon,

and rinsé€W't:h hept g
2007/12&%8@HCT/U82 550?123?7 (2 x 100 m.). EXy
t he sol raunder vacuim rd 62.1 g (59% of the
titled eospound. M (mz)R 369 {1, 35C1) 371

(M1, Bk, tRAGRA (ﬁﬁ!d%dgamh 4-aminoy, 3, &1 Rbhpi8o-2H-indazol
procedure fo&yfrepara ion

inf meers)of HaBE(Gqy i Gomagelc flﬁ?i%%l FHppemyetecing group under
h?d&bg'&itmi lin the Rﬁy&rz@mﬂw ko S dWhkdd whidh @l’kugm?féﬁﬂy doRberted
- Br omonet di chl oro4’ -fl uoro-b
tOﬁ“ﬂi“? 1Ty finaY Rrpgst is preparfr@bssﬁeafﬁze%?f tfﬁlwie ‘m‘f@oas hpgonic
afidHor Vst RARS JtaribrdB iSO PEuPRYYd @itliiensile. PA(BEh;) adtd NMI®.
nmL of n-BuLi (1.6 Min hexane Warm the solution to

-25C and then recool tot 7Add a solution of 5.5

g @)-3(BBebzylidxy 2y0-dinisre baiydy tydi- 5ot tefrably dio-12-Rde ol-4-y1)-
(prepared

pyrrolidin-2-ong

To a solution of (R)}-4-((R)-4-Benzyl-2-0xo-oxazolidin-3-y1)-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 k and at 50°C for 1 hour. Cool the reaction, dihite 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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10 using the literature procedure, Chalcraborty, T.
K; et al, Tetrahedron, 2004, 60, 8329- 8339; can

WO 0;@2495% purchased) in 60 m . of THF over 1pcHiBr007/066069

er 1 h, add a solution of 5.64 g (16.9 mvl es) of
4 bronnnethyl -3, 5-di chl oro-4'-fl uoro-bi phenyl in 40
m. of THF over 20 mn. Allow the mxture to warmto
15C overnight and partition between agueous anmoni um
chl oride and di chl oronet hape. Separate the | ayers,
wash the organic 15 layer with brine and dry over
chiothitopraghyl vicht % &hd poata i@ htrhee ©ADVErthyt wetaf fioaftbrdl.32 g

OE%%%PS‘)‘QH?W@?Z\?%@%: Xoi&raoo(-lvif')'- fl uor o- bi pheny1- 4-yl net hy

- 1)-5- trityl oxymet hyl - @iepgrattan-72ur an- 2-one in 30 nL

of éﬂ%{!& é) cﬂ%'{'g]gm? Wlﬂé zP§ 6 5“?&@@?@3 115 Q0241 aly@g

oncent CStirthe mxture
over ni ght and neutral |m/e‘0hdmﬁoa%1ueous sodi um

bi ca f - .
di o S Sip oM@ el HoB eI B 13,6 oo
IWiFWZ@ltWP-PH@ﬂ@t‘?_eOHG\(\béﬁ ghipy éﬂl@tob@ﬁ i) agf palladipgm pydroxide
01’1‘@&8511 d&)eéj Rfi 1€ miENE RRIAL T)@:Jg@lﬁu&p 5 B8H atdbth

chromat ogr aph™t he product on l1ca gel using

- tepert G 3Bers fdlteriheraiktia Brehaslisy Removetiasbpginyacuo

& ForPH 9HY 64 th S QM Qb MRfil):Q86 recrystallize
fror% et h%l acetate and. he%t §?1e tgmggford 2.5 g (44%
yield) of (3R 5S)-3- Preparation73

ﬁrﬁluém%é%ﬁhh%ﬁoﬂc adid YUIRNBEPNRRY A odo-Y MRIF¥Ombthnean Xyl

ymet ydr o- f ur an- 2- Pr epar.a
(R 4 abyien e Soh oarelar pRE PP - 5
THMQJOQ?%&Q&SHM&H@&G‘KM &Idrcﬂl'oﬁﬁﬁ[(R) 2- OXJQ(Z-mﬂuoromethanesulfonyl-

3R 5 di.chl fl b 4-y

|() 5- ‘h%ﬂ 6‘5(&?1’9&‘1’1;%{‘%&4%& Sytpmel %ﬁﬂlﬁgﬁ%@n& es“ir 015
nmol espodi ssolved in 5 vols of TH o—andpl 750 m. of 2
- 88-°F ”@Aﬂer 40 m n, adde r|od|c acid (375 g,

1, 644 di sspl ved i 1, rrh of water, over
17 min ( é} EtOAc (3 u-e by 800 niL
of 5.0 N HC1 ta he | ayers
and t hen separ ate tﬁe br gam c | ager” wPtBC:AT0 ¢

of sodi um.t hi osul fat e ter
oat SR fswwnﬁé@mz&%@“grm“yﬁ RN s o
tdDallydr LB QK@ RIAG, 1) BrlidiaNeedne SI0EH &) DU iinfoit-ad pillidcen7 ¢,

138 PERD 15 BB D e dr iRt Pets S dcls iy 736

m,tﬂ?i)emr aaues. RSt w thy rehdi@n te®oth tdnpgragnd amd stinfo830
5
Lo regbechin SEFRAR Y By B S TR pry e

ofdahit flzgrtx (BMA,SOLY andirdreove ditei sdllvem dﬁlmfy the mesinfue via aﬂhf:zogeﬁ 273

Bty € s 41 b ATRERE, 85 Eyiibidv,
Preparation 91 |sol at Popamfionlcycl i zed inter rred: ate
( ? ([§%4‘ ﬁfngy%%raﬂc% 090 ﬁy%ﬁf gﬂ-‘f %Eneﬁlyﬂ '}e&}é ]pyéoﬁ/ciuﬂ?-rymﬁ 5)6 fl
i ndazol - 5- y@mhydrekmm P-carbeivlc addnert@uigbsieri on of

0. 30 19§s326D _4-(morpholine-4-carbonyl)-
(S) - at%% 8#{ fetr aﬁ?) [ nIC a%rg %norp OéIFGm %aé 0|nn)

bm_zyﬁfl (ACN. 7atetrab3 @o- ?dﬁmld@wl?%zl)@yr(r@ld%Z ﬁ‘i‘?@ Eanplef3, (0. 066 g
(R -3-(3,5-Dichloro4'-fl uoro-bi phenyl-4-yl net hyl ) -5-
hydr oxy-di hydr o-furan-2-one. Heat the m xture at 50C
for 0.5 h and allow to cool to roomtenperature. Add
0.70 g (3.3 mmol es) of sodiumtriacetoxyborohydride.
After 2.5 h, add an additional charge of sodium 20
tri acet oxyborohydride (100 ng). After 1 h, heat to
50C and add 15 nL of water slowy. Allowto cool to
roomtenperature and stir the slurry overnight.

501 1 ~ ~ &+ + bl on e =]l D Ad e Levy £ v ot 6l e memsl o e i o arll kA
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Schene R
(S)-(4,5,6,7-Tetrahydr o2Hi ncl azol - 5- yOam ne, ACN,

wo e MafH( OAc) 2 In Scheme R, the chiptflgs2007/066069

oxazol1dinone is acylated with pent-4-enoyl chloride
and allcylated wth
4- br onoet hyl- 3, 5-di chl oro-4'-fl uoro- blphenyl to form

- the al kene 5 conpound with the al pha chiral center

set. The bi phenyl conpoundjj_s ozonized to formthe
al dehyde. Reductive am nation of the al dehyde with
Ot Henrod) ndlHEh(Hrol) mdpzodise (afOfmkhsiﬂnaBocaaly)cdﬁﬁ@(O 036 g, 0.16

s EEO T ARt Sl Gl E b oM Bl ablie, BRACKUP GOl and
aﬂ) with Bé Bt} dnd3vgpen Drszlﬂlemgww bxaz(HazS@u)ranQreonee the solvent to
%gﬁggﬁgn%\é,?tg(g@mﬁ&ﬁg%g&c% oxazol i di none (5.906 g,

ent enoyl chloride (4.54q,
38.33mmml es) in THF (58repaytionddol the mixture in a

%ﬁfﬂé@@mﬂl@ﬁ%féﬂﬁ#ﬂﬁt pyl}_—gﬂ 485351 teﬁaﬁéﬂlﬂl[l bb};ﬂ%xﬁiﬂ&l&@—?@

r opw se
the m xture at -78C fihen pth#noand then warmto

anmbi gt | tﬁﬁ%e‘ﬂ%ﬁmbe@z@@&hd 64% ga,@éi MibSY- Wlﬁlﬂro%% 1—

of sat. ammonium chlorid en extract with

Piperdige pdrogitorme ith? gt2d oped), %Ytoé?am Q2. g iy PEEA (15. 5

B gnasiont st iaten. kid tee (3.he z@rmagar@gw rfdemperature
concentrate under vacuumto an oil

foreisevrs oi e traction withethyl acetaf@mﬁﬁlb?%é A A HEL sqgipm
b(cE%)Jme‘teEi@zﬁ)z Yrne3 diy(oPdrsedilm sifath, GREran®@cviporktt odmQilRidRIRIN4-
B%? g? t(4-r-]¥nﬁu0roerr?etthyﬁpqe32r? n—]l -vi)- me?hza?ll)lledals gle tltle({] product.

(R - StelBE NZ YA Brp@ephedy B UL TH At 8B G H-Pipdridin-ORE-hctiinSi
(—f{g"g 5 §6 nunogoBlg(pmacolato)dlborane (2.74 g, 10.7 mmol), Potassium acetate (2.9

. g, 29 mmol), [1,1°-Bis(diphenylphosphino)-ferrocene lpalladium(Il) Chloride (0.804 g,

0.9 mmmol) in DMSO (20 mL) and stir at 80°C for ¥7 hours. Cool, ditute 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-tetrarmethyl-[ 1,3,2]dioxaborolan-2-y1)-
phenyl]-methanone.



5 THF (2 niL) and cool the mxture in a dry ice
acetone bath. Add LithiumBis(trinethylsilypam de (
wo ool €s; 4.24 ni) dropwise at - 78C Undggrnus2007/066069

nitrogen. Stir the mxture at -78C for 10 m nutes,
and then warmto -25C for 1 hour. Cool the mxture
back down to -78C and add

4- Br ononet hy1- 3, 5-di chl oro-4' - f | uor o- bi phenyl (4.43
mmol es; 1.48 g) in THF (2_940L) dropwi se at -78C
Warm the reaction to anbient 10 tenp. After stirring
overni ght, the LCVS anaBﬁEh&h{ndicated 2 peaks.
Purify the pixtyre over silica gel using hexane to
1:1 Etbpﬁc/ hexamnes: t o obt ai anJ 3g oil/foam WY-65.8%

LGS = 89. 6%(M-15612. O)n
Pr ép} ion 94
(R) - 24 R)-4-Benzy1-2-oxo-o zolidin-3-y1l)-3-(3,5-dic

hl or o-4' -f | uor o- bi pheny1- 4-
15yl net hyl ) - 4- oxo- but yr al dehyde Di ssol ve

(R)04-Tenzy1 3-1(S)-2-(3, 5- dlchloro 4' -fl uor o- bi phen
beQE adl ) - pent |d|n 2-one ( %84
nnﬁLé

4-
; g) |nl‘di“chﬁ£§xclli’e n1)Rand (CHgS
! M'H“j§§j>the_nhxtu > adry
g bath add ozone subsu G J.he

re ctlon W 0 an exothermto -71C. The reaction
turns blue, and then 20 sweep with nltrogen to a
clear color. Add dinethyl sulfide (2 ni; 27 20

nnnle §) dropwise at -78C. warn1the'SQk%¥?bn to

nn tenperature and then test st rc
(tgst ne aﬁlv . Renove under
vac NEeNt'T Wi t E wash with p oR&bcr,
wat er, oHCbrTcerrtrate the organlcs under
vacuum t o glve a mhlte non- crystalllngogplﬁd

Inethyl) 1 (1- trlfluoronethanesm
-4,5,6, 7-tetrahydro- 1H i ndazol - 4-y
e and, ,por),

(R) - 3- (H3whr chl or n- L - but oxycar bonyl - bi pheny1-4-y

0
Inethyt%,% (2- tri ozgggth esulfonyl
-4,5 g 6, 7-t°e{rahydr 4 y1) - pyn-ol i di n-2-o0n
e -91- Bring a Preparation 73
(0.662¢°H1. 02 nmmol ), 4-tbu oxycar%onylphenylboronlc

aci din(SBhetnt M, 4,5.6,23 iy liro, | FSAGiZORT-SRMBR AAjrepaled 33 1G1-

el et ot b S b e bR kTG o
4J31601- T etraRatirs eH iRz dl Fatimioawiie sehyad iipeeséoe SOGRHIO0AC);

ke, RSt A S PG e
diﬁidthjr&ulﬁlaé gwbd‘tﬁemﬂ gaith & shbsp@ren(iNaR SE) to trifamy Ehet fimgl

vent in ur f u
it et e e f o Rk ol 3R R il e tiak
stwedead 82010 cafpliog obnﬁmﬁﬂs ge. (PP tndtNae@Om Xture.
672 (M+). 10Preparation 96
(R -3-(3,5-Dichl oro-4'-hydroxycar bonyl - bi phenyl - 4-yl
met hyl )-1-(1- trifluoronethanesul f onyl
-4,5,6, 7-tetrahydro- 1H i ndazol -4-yl) - pyrrolidin-2-on
e
(R -3-(3,5-Dichl oro-4'-hydroxycar bonyl - bi phenyl - 4-yl
met hyl )-1-(2- trifluoronethanesul f onyl
-4,5,6, 7-tetrahydro- 2H i ndazol - 4-yl) - pyrrolidi n-2-on
e 15 Treat a solution of Preparation 98 (0.61 g) in
CH2C12 (4 mL) with trifluoroacedic acid (2 md) at
25C for 3 hours. Concentrate the reaction in vacuo
to afford 0.5 g of the titled m xture. M5 (rn/z):

m1r f AR\ Y% o~ om oom s o d ' o em \™
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243, 5-Di chl oro-4' 44-trifl uoronet hyl - pi peri di ne-1-car
bonyl) - bi phenyl - 4-yl et hyl ] -5-(1-

WO %@Mﬂdﬁuor onet hanesul f onyl PCT/US2007/066069

, 5,6, 7-tetrahydro-1H i ndazol -4-yl) -
pyrrolldln 2-one, and
243,5-Di chl oro-4'44-trifl uoronet hyl - pi peri di ne-1-car
bonye- bi phenyl - 4-yl met hy0- 5- ( 2-
trifluoronethanesul fonyl _75.
-4,5,6, 7-tetrahydro- 2H i ndazol - 4-y1) -
pyrrolidin-2-one c'ri kPisbaratioaZ6 Treat a
sol ution of Pr ' Bm%ﬁ inmol) in
CH2C 2 (25 M)zﬁ%g?ﬁte{i%dl%glg g'g%m?dl I'm dazol e (
0. 2 7gpmbines2i-prayio)- 7-alems G -0 63700 rsmhidend 5% BhH@45 g) in

r{?ﬁ g@ﬁ rncI),?gxgi h%?ttaq b Jobd %r%%lﬁx h&’c}epﬁfob@ bdi®,. Cool the reaction

amiﬁ@o@mslyhjeﬂmﬁem ﬁqbvem_tm wecuorn@waﬁf@epr}lde 1Bpdyet with
st PavNGAGH M&BH% C E:Io%foﬂcﬁ E@%) B thd iR %Hﬁuct. MS (m/z):
wash wth HCL (I N) and

reaction wth 12 and
[3%6@EN)- Dry the organi c | ayer (Na2SO4), renove the

sol vent in vacuo, and ﬁgrgﬁbnt'/he crude product on

silica usi ng 50% et acetate in hexane to
afFBor3d“ 6363'1 0- tilﬁléowrfiew@ Tt Etratyaroe Hy-fazob By D-
(Mh). Schenre S mh[ﬂ;}zionguOCH( N(CH3) 2), 6; 10

2) NH2- NH2- 2 formc
2), B2 10 )l 0m, 990, 0, L) Rt MR 2L,
28 dwhfrd. b&@ylyanx&bmm&@ﬂs,l Prépaii6n 38, (9.95T9 18.9 mmol) in CH,Cl,
3- ohexan igne (22. .. 0. nol ), d
S L ey Lo Bl o 7S gogammod
inBRbtdnitritd (300 ilpandeactot mtmiiﬁlteﬁ @tcrmxﬁ teirpafparanderd,f add 5
nutes rld
syt Po MBI AL p G ARGATE B e GisRP o2 hous
Rtlﬁmeel_ieadomeﬁ: ift @dcud ariomtract Adid vhtbremytb aca@iedw{tSGindriafurated
m o] Stir
Ny it Soraricy PSS AL B0 chd bR B! By
the Idstin@ bysitical gelchfdbriograpBy with & gradmutvf 0 tCllYpmpbanohia CH2Cl
ar, ' Y. u Haig.aAafter
tofﬁq%@gaﬁ%ﬁgg% g{%%%cent gﬁdo ;]Mssqﬂé/gd 7E%h(e § esi due on
silica gel colum and Picparitioni’®8h 10 et hyl acetate to
af
hRY9 (24f TR vdibe) 4885 ke deRh QAN G iAol 7-v1
vvh{tzeé S r&% y/%r\/gmatc egthe ‘\Z,tr“gcgture1 BT
(raiz): 137 [MFHr. pyrrolidin-2-one
To a solution of (R)-3-{4-benzyloxy-2,6-dichloro-benzyl)-1-(4,5,6,7-tetrahydro-
1H-indazol-7-y1}-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 ethyl
acetate and THF. Afier drying the combined organic layer (Na;SOy), filter and
concentrate under vacuum to afford 2.20 g (100%) of the title compound. MS (m/z): 381

(M)



Preparation 99 '
4- 0x0-4,5, 6, 7-tetrahydr o-i ndazol e- 1- carboxylic acid

WO tzeﬁﬁhu%ht yl ester and PCT/US2007/066069
Oxo-4,5, 6, 7-t et rahydr o-i ndazol e- 2- car boxylic acid
tert butyl ester To a m xture of

2,5,6,7-tetrahydro-indazol -4-one (23.0 g, 169 mmol)
i n dichloronethane (750 nL), is add
N,N-dinethy1-4-pyridinaninq;(25.02 g, 203 mmol) and
di -t-butyl dicarbonate (44.2 g, 230 mmol ). Stir the
m xture at romntemmr&mm&i@@45rnnMes

[ [
SRNERTALEh SO RSS2k LAl o
acetét @Htertraheisz(ahfésndta@lﬁfyﬂ)cmdromn 3 yasmgting phhenft estérand
ﬂﬁﬁtbfoqgetﬁﬁl&%fgﬁw &3d #5 mcﬁfow £ [(RB 21 Igg I—I(Mﬂu%l%méﬁﬁnesulfonyl-

Preparation 1
4- Hy of-d%y -t@FaBYCEO-?Htleiaﬁdﬁyld}mohd@ﬁdleﬂhlbah%ﬂﬁyﬂet c
aC|d tert-butyl ester, 4-Hydroxy- soc;

6'Wt§g@@hydro |ndazole 2-c3g noxy ic acid
tert yk)este@|and ’ E
t\

0- 2H25i ndazol -94-
the re of
4- oxo0- 4 5, by dr0-i ndazol e- 1 car égd%y d
tert-butyl ester and
4-oxneaaEPB56Mﬁwmﬁammﬁ@a;ﬁﬂﬂan@ﬁsdﬁmﬁhﬂhﬂxy{4&6He|d

tert- 300
SRS e Rlneh LR S W R D meigre s
dg>p~vﬁt%mﬂntuﬂ)c an]Stdrlrle (409 g €8t minol) 2ad strevifCtientpenatter e

i RS A R 5P IO EREA B

whth GiHCIf i@ wash] w&tleféi@lrﬁ@i 6@!th] dry ithe orgamip layeredfl2, SOp pagkd
I b
tﬁe'?éwﬁ %r% sbﬁzgnctg% %;tifdé‘ﬁ tS g? g @ b 9 3%8 gﬁied??%(ﬂ}%ﬂd@? M;? @)
Sdfe@ied product as a colorless oil, and then flash
with 20% net hanol in drchloronethane to afford 7 g
(40% of the des boc product 4,5,6,7-
t et rahydr o- 2H i ndazol -4-ol. LCVS (Il oop): 139 (M Boc
+ H). 10Preparation 101
4- Azi do-4, 5, 6, 7-t etrahydro-i ndazol e- 1- car boxyl i c
acid tert-butyl ester and 4-Azido-
4,5, 6, 7-tetrahydr o-i nda7ol e- 2- carboxylic acid
tert-butyl ester To the
4- hydr oxy-4,5, 6, 7-t et rahydr o-i ndazol e- 1- car boxylic
acid tert-butyl ester 15and
4- hydr oxy-4,5, 6, 7-tetrahydro-i ndazol e- 2- car boxyl i c
acid tert-butyl ester (1.86 g, 7.81 nmmol) in tol uene
(35 nlL), add di phenyl phosphonic azide (3.01 g, 2.36
g) and 1, 8- diazabicyclo [5.4.0]undec-7-ene (1.66 g,
10.9 mmol ). Stir the mxture at 80C for 1.5 hour,
and then cool the reaction and concentrate. D ssolve
the residue in dichloronethane, |oad on silica ge
colum, and flash with 25% et hyl acetate in hexanes
20 to afford 1.83 g (89% of the desired product as
colorless oil. About 5% of di phenyl phosphonic azide
in the product but carried on as is).



Preparati on 102
4- Am no-4, 5, 6, 7-t etrahydro-i ndazol e- 1- car boxyl i c

Wo%dﬂzbgﬂ butyl ester and 4- Ami no-
, b, 6, 7-tetrahydro-indazol e-2-carboxylic accgmszmm066069
tert butyl ester 25 To a solution of the

4-azido-4,5, 6, 7-tetrahydro-i ndazol e- 1-carboxylic
acid tertbutyl ester and

4-azido-4,5,6, 7- tetrahydro_—,r;_ndazol e- 2-car boxylic
acid tert-butyl ester -95- (1.83 g, 6.95 mmol) in
nmet hanol (100 nL) in a h$uidewglnati on bottle, add 10%
pal | adi um gnsecggbon (0.36 g). Stir the mi xture under
hydr ogen (8Bnpsic¢ for 1 hour. Filter the reaction
tdwoughcelite—to-remoMg the fatal yst. Concentrate
theNate and purlfy colum to afford

1. 44 87% of the desired product as colorless
oil. 5Pr eparation 103

(R)-443- (4-Benzyl oxy- 2, 6-di chl or o- benzy1l) - 2- oxo- pyrr
ol Rdi 8- 1-yl1-4,5,6, 7- tetrahydro-

ccar boxyl i c aci d tertN ester and CH5SO-H
(CH,),S

Benzyl 2, BoP
0X 8- pyﬁ di n_l_yl] 4 ezbtw ydr o=
ar box acid tert- buty er
f the ami pen ¥t ure OBn
4-am no-4,5, 6, 7-tetrahydro-i ndazol e- 1- cal boxylic
acid tertbutyl

ester/ 4-am no-4,5, 6, 7-t et rahydr @-i ndazol e- 2- car boxyl
ichacid tert-butyl ester (6.85 §7 9 Mol

-dichl oroethane (40 ni), add N;JJ
- L R),z 41benzyTPFYER%- oxazol i di n-

y1 4 b;@lgoxy 2_6-¢li chl or o- benzy1) -%- oxo- 5%t a
Idehyde (2 1#28.9 mmol ) and 15 sodi um
tri acet oxyborohydride (19.1 &° 2986 6 mml). Stir the
m xture at room tenperature for \ our c>and then at
70C for 1 hour. Cool the reaction entrate.
Partiti on t he residue between eth acet atc*‘
vat ef the organi c layer, and purify rt-he r 2s0.08e
on si Q& gR el cal-ym to afford 15 g (91% of the

desired product moxt ur er' Preparation 104
20( Ry (2, 6@ roxy- benzy1) - 2- oxo- pyr
rolidin-1-y1]-4,5 r o-

i ndazgbe- 1- car boxyl i c aC| tertAvestittyl ester and

( R) ﬁ%@h (’1‘% A3 ) G -4 ] :
- 0XO0-pYi c])ﬁi ?r(’ﬁmtaf? ¥(ﬁ2|1§qé&éé’t etr a%%%rp ?rrcrcdfar%%llg 2
1nd@@} bo 111egmé@ih@dlpgqnptidyuls§ng SEsRlgE as a catalyst. Treatment of
4,5,6,7-Tetrahydro-1H-indazol-6-ylamine with aldehyde in presence of NaBH(OQAc);

affords pyrazole. Removal of benzyl protecting group using CH3SO3H 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. PA(PPhs) 4 and NayCOs.
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CIOHCI OH - 96- To a solution of
(R)-443- (4- benzyl oxy- 2, 6-di chl oro- benzyl) - 2- oxo- pyrr

wo Sdobgiapzaly 1] - 4, 5, 6, 7-t et rahydr o- i ndazol e- 1- par/os20yt/ie6o69

acid tert-butyl ester and (R)-443-(4-

benzyl oxy- 2, 6-di chl oro-b enzyl)-2- ox o-pyrrol
idin-1 -yl] -4,5,6,7-tetrahy dro-ind agol e-2 -
carboxylic acid tert-butyl ester (15.0 g, 26.3 nmol)
in nmethanol (250 m) in a-7und 5 bottom fl ask, add
20% pal | adi um hydroxi de on carbon (3.0 g). Stir the
reacti on m xture under PEpug@md8en bal | oon for 1

hour. Filter thKkQ@uORuGRIdd BIaAg- NGRS ate the
residue to afford 11.3 g?gm@é of the desired m xe
(P &parad

pr odtierbiagsi Rviidgzel-gyiangne imppland 5% ROC (6.15 ) i

er}l%oﬁitsoé k3 2k Phelr @19@'0%10724:0&1& hﬁdeuomoupgllnﬁnes& hfeamielion

benzyl) - 2-oxo-pyrrolidin-1-y
and B 70 bl RS A0 HINE mm"gra%mfr the gpyigproduct with

m%Itrth?\}Hﬁﬁ M@@Hﬁﬁ cﬁrg@ig ﬁﬁ)re ?ﬂr&y Mxeﬁﬁla:tﬁhl) b @E15% 2 M NH; i in

rifluagrone nesul X enz |

e Il et Sk i s Solaistre M G BEATY)

acid tert-but yI ester VPreparation 81

ts 65%1{1{%@] ! 1{))97-2 6 % cglmsoolbe%zl:y C ?4 55 (9 % %etr%yjd?ocﬂ?—mdazol 6-y1)-
(R)-443- (2, 6-di chl or o-pimibolidis-0ye benzy1) - 2- oxo- pyrr ol
di h d | e- |- b i

aci MU R b LR R e B G F ARG €

zcﬂchdsﬂl@bmer&ylngxo;bymhyib) Pr2pacation PR/ (8.01 &, db.A-odmopiih CH,Cl,

6, 7-tet
(ﬁ)é) I%L)b%i?%ﬁu%lé)}s{ f’é % s(éllflj?ﬁohdz%r ST- ?yﬁ%f’ﬁ/lahﬁnegf !19%, 158 mmgp

inmdcptohitril®Qoaumdl.) amtthtir fir B Unmmsret hem esnpefabirg @daﬁﬂny eﬁdd de

| %u:g %xagetoxggorgh}[aﬁggé %? 89Sg‘6 7t ru?@l‘é tda00, faﬁé’&}r g&' ul? Rburs.

omt e erat ure
RBinpvet the sdiventin sgtup end sxitedt Sdlmﬂmﬂtyh@qetﬁ@n@amd wrferated

ﬁéﬁg:%gvfgwé nﬁéhag%?gx\yé hbD) ﬁ1§?mrceﬁ&nm@mﬁamuﬁl aRdsy

um s ter concentrate to gl ve
therresitbie by olercac] clupriatgrenty pumlafg;adwyt 0@ K% methanol in CH,Ch

(SRERIROLRARN Y Wl BB S AGB1 R4, hexane 1o

afford desired product as a m xture of
two regioi soners. - Preparation 82

(3R)-3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-1H-indazol-6-y1)-
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
(Na;S0,), filter and concentrate under vacuum to afford 3.60 g (100%) of the title
compound. MS (m/z): 381 (M+). )
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) 3-(2, 6-Di chl or o- 4- net hoxy- benzyl )-1-(4,5,6, 7-tetrah

Woyﬁbﬁf@z@ﬁl ndazol -5-y1)- pyrrolidin-2-one 5PBcsastéR066069

3-(2, 6-Di ehl or o- 4- met hoxy- benzy1) - 1- ( 3- di met hyl am no
met hyl ene- 4- oxo-cycl ohexyl)-pyrrolidin-2-one in

et hanol (Preparation 24) (50 nlL), and hydrazine
hydrate (2.6 nL, 54 nmol) stir the resulting orange
solution for 3 days at rooem.tenp. Concentrate the

m xture to dryness, dilute with ethanol (15 nlL) and
ether (20 nL), cool ed Reepaaiondd filter to give 3.6

ﬂ'lﬂu@l% élqtﬁa?les%lfglﬂg aé(% K ‘Eilchﬁ‘ﬁ) 4 r['(@/) 3)oxo 3%ﬂtr%fh}neth;&sulfonyl—

Prepare t les in Tab essene ally

as cfe%@?w‘t%@hb/difml%@aiﬁw &- YD BgEdips u’ﬂmw@ﬂ}m’f@nﬁ ester and

RIfRBALALhABul L 534 ?ﬁ-dicﬁloi?&h quIﬂjtzloﬁ@@J £diiRtRRRhatdQbnyl-
nmpl e Structure an reparatlon

Exa
Physi ﬁbé,p Tdefralydro2H- qquzcg 6—yI) pyr{\(pl:dmtﬁ -ylmethyl]-phenyl ester
1- (4, 3pfr/- Tet r ahydr o- 2H- i orda,gol -

5 yﬁw 3-(2,4,6-trifl uoro- benzygf? pyrrolldln 2-one
\% 35K (Mr1) 3 Hz-2.. \b
:©\080ch3 . 0SO,CF,

Treat a 0°C solution of (R)-3-(2,6-dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-
tetrahydro-1H-indazol-6-y1)-pyrrolidin-2-one (3.58 g, 9.42 mmol) in pyridine (100 mL)
drop-wise with triflic anhydride (8.52 g, 30.2 mmol) and stir at 0°C for 15 minutes.
‘Warm up the reaction to room temperature and stir for 30 minutes. Dilute the reaction
with CH,Cl; and wash with IN HCI (3 x 600 mL). Dry the organic layer (Na»S0O4) and
remove the solvent to afford 5.12 g (84%) of the mixed titled products. MS (m/z): 645 ‘
(M=).

Preparation 84
7-(4,4,5,5-Tetramethy1—[1,3,2]dioxéborolan—Z-yl)—imidazo[1,2—a]pyridine

Combine 7-chloro-imidazof 1,2-aJpyridine (500.4 g , 3.28 mol),
bis(pinacolato)diboron (999 g; 3.93 mol), tricyclohexylphosphine (92 g; 328.06 mmoles),
and potassium acetate (483 g; 4.92 mol), in diglyme (4 L) and water (4.83 mL) and stir
for 5 min. Add palladium (I} acetate (36.81 g; 163.96 mmoles) and more diglyme (1 L)
and heat to 100°C for 17 hours. Cool the reaction and add potassiumn carbonate (340 g;
2.46 moles) and stir 18 hr. Filter reaction slurry 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 (im/z); 245 (M+1).
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NCI Ili F 3-(2-Chloro-4-fluoro-benzyl)-1-
(4,5,6, 7-tetrahydro-2H i ndazol - 5-
wodg7paees ol i din-2-one 26 M5 (M z): 347 (M-Brrus6hr/066069
Exanpl e Structure and Chem cal nane Preparation
Physical data H 4N\ o.... N 4/0 0-CH,
3-(2-Chl or o- 4- net hoxy- benzy0- 1-
(4,5, 6, 7-tetrahydro-2H i ndazol - 5-
34) -pyrrolidin-2-one 27 MSg¢n z): 360 (Mr1l) 5 HN\

Scheme O
130.48 eq .
cl Bis{pinacolato)diboron 1) p-bromofiuorobenzene
O, lﬁ
—_—
ca 2) 0.05 mole % g-© _
[Ir{cod)Cl],, & 2) Pd(OAc),, PHap_,
2 2'-bipyridine, heptane; K,CO,, DME, H,0;
IPA t-butyl methyl ether,
IPA, CH,OH
& NBS, Bz,0,,

chlorobenzene;
0 Methano!
ey
E:

In Scheme O, dichlorotoluene is converted to the boronate using Ir catalyzed C-H
activation. The boronate is coupled with p-bromofluorbenzene in a Suzuki reaction to
afford the biary toluene. The biaryl toluene is brominated in the benzylic position using

NBS under radical bromination conditions.

Preparation 85
4-Bromomethyl-3,5-dichloro-4"-fluoro-biphenyl

Step 1) Heat a mixture of 1,3-dichlorotoluene (250 mL, 1.95 moles), heptane (625
mL), Bis(pinacolato)diboron (237.9 g; 937 mmoles), 2,2'-Bipyridine (3.08 g, 19.47
mmoles), and Di-chlorobis((1,2,5,6-eta)-1,5-cyclooctadiene)diiridium (0.662 g; 0.98
mmoles) at 100°C for 4 h. Cool the mixture to 55°C and add 940 mL of t-butyl methyl
ether. The solution is passed through 133 g of flash silica gel and the silica gel is rinsed
with 200 mL of t-butyl methyl ether. Replace the solvent with isopropanol
(approximately 1 L) and sitr the slurry at 5°C for 1 hr. Collect the solid by filtration and
rinse with 200 mL of cold isopropanol. Dry the solid under vacuum to afford 410 g (73%
yield) of 2-(3,5-dichloro-4-methyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane as an
off-white solid. '"H NMR (CDCl;, 500 MIlz) & 1.34 (12 H, s), 2.48 (3 H, ), 7.68 (2 H, 5).

Step 2) To a suspension of 2-(3,5-Dichloro-4-methyl-phenyl)-4,4,5,5-tetramethyl-
[1,3,2]dioxaborolane (119 g; 414.64 mmoles) in 1,2-dimethoxyethane (240 mL) under
nitrogen, add p-bromofluorobenzene (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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Cl 1?1--R11)... N IS ci
3-(2,4-Di chl oro-benzy0-1-(4,5, 6, 7-

WO%@I;@?%dro- 2H i nda70l1l-5-yl)- pyrrolidin-2- 98’?}U§§!0%§6069

364 (M+rl) 6 N-,Cl 1-1,i.)._ Ns Br
3- (4- Brono- 2- chl or o- benzyO- 1-
(4,5,6, 7-tetrahydro-2H i ndazol - 5-
y0-pyn-olidin-2-one 29 Ms (mz): 410 (Mt2) Exanples
7-10
3-(2, 6-D chl oro- 4- net hoxy- %enzyo 1-(4,5,6,7-tetrahyd

nirﬂyle?éb-hﬂdmae@@&)z &-41%) 2 py i@k diHkathe ABAure at R0°C FHRE2 K fuar
onent m xture (Exanp

RGO BLap i, FBAF oy A TERIF A EHP AHGL G Syt
eth&hind akPak oAPatet, add thenbefanie ﬂiﬁlayéi@/ @QSH BOPiaylhyer with an

o STHEST 01 T i eam G et Bl by B e £ -
filhecpbhomaduetagaboy BaCl (120 mL). Solvent exchange the organic layer into
approximately 600 mL of isopropancl to afford a shurry. Add water (120 mL) and cool
the sluiry to 3°C. Collect the solid by filtration and wash with 120 mL of cold methanol,
Dry the solid under vacuum io afford 92.8 g of 3,5-dichloro-4'-fluoro-4-methyl-biphenyl
as a light yellow solid. "H NMR (CDCls, 500 MHz) § 2.49 (3H, 5), 7.13 2 H, t, J=9
Hz), 7.46 (2 H, s), 749 2 H, dd, /=9, 5 Hz).

Alternate Step 2) Stir a slurry of 2-(3,5-dichloro-4-methyl-phenyl)-4,4.5,5-
tetramethyl-[1,3,2]dioxaborolane (300 g, 1.05 moles) in 2 L of isopropancl under a
blanket of nitrogen. Add p-bromofluorobenzene 61619 (150 mL; 1.36 moles) followed
by an aqueocus solution of potassium carbonate (160.5 g; 1.15 moles) in 300 mL water.
Rinse the addition funnel with 400 mL isopropancl. Add triphenylphosphine (12.3 g;
46.89 mmoles) and PA(OAc); (2.35 g; 10.47 mmoles) and heat the mixture at 75°C for 8
h. Add water (300 mL) and allow the mixture to cool to room temperature to afford a
shurry., Cool the slurry in an ice bath, collect the solid by fliration and rinse with 350 mL,

of 6:1 TPA-water. Dry the solid in a vacuwm oven at room temperature overnight to

afford 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 slumry to 5°C, collect the solid by filtration, and rinse with cold
cthanol (530 mL). Dry the solid under vacuum to afford 230 g of 3,5-dichloro-4'-fluoro-
4-methyl-bipheny] as an off-white solid (86% yield).

Step 3) To a suspension of 3,S-dichlor0—4‘—ﬂuor0-4—me{hy1—bipheny1 (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 shury in an ice
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-RD-
bath. Collect the solid by filtration, rinse with 275 mL of cold methanol and dry to afford
170 g (94%) of 4-bromomethyl-3,5-dichloro-4'-fluoro-biphenyl as a solid.

Optional Purification — decreases main impurity from 2% to 1%. Slurry a 100 ¢
portion of the above material in 200 mL of ACN and heat to 75°C. Add methanol (200
mL) as the temperature is allowed to cool 1o 54°C. Cool the sturry in an ice bath and
collect the solid by filtration. Dry the solid under vacuum to afford 79.5 g of 4-
bromomethyl-3,5-dichloro-4'-fluoro-biphenyl as a solid. 'H NMR (DMSC-ds, 500 MHz)
84.81(2H,s),7.31 (2H, t,/=9Hz), 7.82 (2 H, dd, J=9, 5 Hz), 7.83 (2 H, s).

Alternate Step 3) Clean a 55 gallon glass lined reactor. Charge 3,5-dichloro4'-
fluoro-4-methyl-biphenyl (7712 g) and chlorobenzene (77 L) and initiate stirring. Add
NBS (6457 g) and continue stirring, Add benzoyl peroxide (73 g) and continue stirring
and slowly heat the reaction to 85°C. After the exotherm Has subsided, continue to heat
the reaction mixture to 120°C and maintain this reaction temperature until the reaction is
deemed comﬁlete by GC (1-2 h). Cool the reaction mixture to 50°C to 55°C and quench
the reaction mixture with Sodium thiosulfate pentahydrate (224 g) in Water (25.4 L) and
stir the mixture for a minimum of 30 minutes. Separate the layers. Wash the organic
layer with Water (1 x 20 L), Back extract the aqueous washes (steps 8 and 10) with
Chlorobenzene (1 x 6 L). Combine the organic layers, dry with MgSQy, add charcoal and
stir well. Filter the mixture through a Buchner funnel using a glass fiber filicr, wash with
methylene chloride (3 x 500 mL). Concentrate the filtrate to ~3 L of total volume; ¢o-
evaporate the red oil with isopropanol (3 x 7 L) to remove any residual Chlorobenzene
(methanol may be substituted for isopropanol). Transfer the wide mouth round bottom
flask to a cooling bath and dilute the oil with methanol (5 L) and stir vigorously until the
product precipitates. Dilute the mixture with additional methanol (10 L) and stir at room
temperature overnight. Cool the mixture to 0°C to 5°C (ice/water bath) for a minimum of
2 hours. Filter the solid onto a Buchner funnel using 2 polypropylene filter cloth. Wash
the solids with methanol (3 x4 L, -20°C). Tray the solids and dry in a vacuum oven at

25°C to 30°C for 2 minimum of 12 hours.
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Wog@ I?ngr 4- (1-nmet hyl- 1H pyrazol -4-y1) - ben?y!l%@é{séoﬁggdﬁow

ahydro- 2Hi ndazol -5 - yl)-pyrrolidi
N-CH3 5 Di ssol ve
3[ 2-Chl oro-4-(1-nethyl-1H pyrazol -4-yl)-benzyl]-1-(3

d| met hyl am nonet hyl ene- 4- ogé;_- cycl ohexyl ) -pyrmidin-2
-one (Preparation 30) (0.3 g, 0.745 mmol ) in
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In Scheme P, 5-nitroindazole is protected as the N-acetyl derivative and then the
nitro group and benzene ring are reduced under hydrogenation conditions in the presence

of ammonia. The ammonia leads to deacylation under the reduction conditions. The

- resulting racemic amine is resolved using di-p-toluoyltartartic acid. The resulting

_ resolved salt is freebased by stirring a sturry of the salt with potassium carbonated in

ACN/water. Alternatively, the acetyl protected can be avoided and the S-nitroindazole
can be reduced directly.

Alternate amine preparation without acetyl protecting group

Heat a mixture of 25g of 5-nitroindazole, 500 mL of 8.3 M ammonium hydroxide
and 25g of 50% water wet 10% palladium on carbon at 1000C under 200 psi of hydrogen
for 24 hours. Purify a 10g portion of this mixture by chromatography using
NH3/MeOH/CH,Cl, to afford 235 mg (58% calculated yield) of racemic amine (R,S)-
(4,5,6,7-tetrahydro-1H-indazol-5-yl)amine. The racemic amine is resolved as described

in Preparation 86.

Preparation 86
(S)(4,5,6,7-Tetrahydro-1H-indazol-5-yl)amine*1/2 DTTA
Step 1) Dissolve commercially available S-nitroindazole (100 g, 613 mmoles) in 2

L of THF and then add triethylamine (260 mL; .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 EtQAc 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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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 temperatire. 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 | 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-1 H-indazol-5-
ylyamine+1/2 DTTA, as a white solid, 96% ee. (An alternate procedure using 71 volumes
(mL/g) of 1:2 methanol/water affords a similar ec in one reslurry.) MS (m/z): 138 (M+1
for amine).
Preparation 87
(S)-(4,5,6,7-Tetrahydro-1H-indazol-5-ylamine

Add 5.98 g (8.0 mmoles) of (8)-(4,5,6,7-tetrahydro- 1 H-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 acetonitrife (2 x 10 mL) and evaporate the filtrate under vacuum to
an oil. Add 10 mL of acetonitrile and seed with (5)-(4,5,6,7-tetrahydro- 1H-indazol-5-
yDamine. After 1.5 h, filter the slurry, rinse with 3 mL of acetonitrile and dry under
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vacuum to afford 0.73 g (33%) of amine (S)-(4,5,6,7-tetrahydro-1H-indazol-5-yl)amine

ag a white solid. MS (m/z): 138 (M+1).
Crystallized (S)-(4,5,6,7-tetrahydro-1H-indazol-5-yl)amine is dissolved in ACN
and used in the reductive amination portion of Example 88. Alternatively, this amine is
5 wused in Example 88 by carrying forward the amine dissolved in the ACN solution without

isolation of the crystalline amine.

Scheme Q

1) TMSCH, Me,NEt, THF
2) LIHMDS, THF, -70C

3) 4-Bromomethyl-3,5-dichioro-4' ﬂuoro-mphenyl 1) NaOH, H,C, THF, H;1O,
)Ob 4) HPO,, H,0 2) EtOAg, HG NaQSZO heptane
HO

5) EtOAc, heptane, xi )5 j\‘i) ACN
e e =
0 cl
NaHB(OAC),, ACN,
Q O {S)-(4,5.6,7-Tetrahydro-
cl 1H-indazol-5-yl)amine N i
HO N
E —_———————

(Q.)

T

1) heat to cyclize, H,O, crystallization

AN 0 ol
2) THF/H,0, Darco; EEOH/MeCH, Ny
recrystallization :j O
e o
0
F

In Scheme Q, the lactone-alcohol is protected in situ as the TMS ether and
10 alkylated using TiHMDS as base with the biaryl benzyl bromide from Preparation §5.
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
15  aldehyde is converted to the uncyclized iniermediate amino acid by reductive amination.

Heating of the intermediate affords the lactam product.
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One of skill in the art will recognize the intermediate Q, from Scheme Q can be
represented as illustrated below and may exist in equilibrium with several forms as

shown. The representation of Q, therefore includes each of these forms:

»Qh bh

Ho:?h — b‘ﬂ

Preparation 88
(3R,58)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-5-hydroxymethyl-dihydro-furan-
2-one

Dissolve commercially avaiiable (8)-5-hydroxymethyl-dihydro-furan-2-one (33.0
g, 284 mmoles) in 450 mL of THF, and then add 31.2 g (427' mmoles) of
dimethylethylamine along with 50 mL of THF (rinse). Place the mixture under nitrogen
and cool in an ice/water bath. Add trimethylsilyl chloride 39.8 mL (3 13 mmoles) while
maintaining the temperature below 13°C. Filter the mixture and rinse the cake with with
THF (2 x 100 mL). Cool the solution of TMS (trimethylsilyl) protected lactone to ~78°C
and add 4-bromomethyl-3,5-dichloro-4'-fluoro-biphenyl (71.2 g, 213 mmoles). Adda 1
M solution of lithium hexamethyldisilazide in THF (264 mL, 264 mmoles) over 1 h at -65
1o -78°C. After stirring for 1 h, add a 600 mL solution of 120 mL of con¢. phosphoric
acid in water. After stirring for 10 min at room temperature, add 1 L of ethyl acetate and
stir the mixture for 10 min. The layers separate. Wash the organic layer with water (2 x
500 mL). Evaporate the solvent down to a solution of approximately 250 mL and add an
additional 250 mL of EtOAc. Evaporate the solvent until a solution 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
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(2 x 100 mL). Dry the solid under vacuum to afford 62.1 g (59%) of the titled compound.

MS (m/z): 369 (M+1,*°Cl), 371 (M+1, *"CI).

Preparation 89
Alternative procedure for preparation of (3R,58)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-

ylmethyl)-5-hydroxymethyl-dihydro-furan-2-one:
LDA, cl
4-Bromomethy-3,5-dichioro-
4-fluoro-biphenyl p F
— - S °
o cl
Trityi-G Ho

Trityl-0
To 50 mL of THF and 2.4 mL (16.9 mmoles) of diisopropylamine at -78°C, add
10.6 mL of n-BulLi (1.6 M in hexane). Warm the solution to -25°C and then recool to -
78°C. Add a solution of 5.5 g of (S)-5-irityloxymethyl-dihydro-furan-2-one (prepared
using the literature procedure, Chakraborty, T, K; et al, Tetrahedron, 2004, 60, 8329-
8339; can also be purchased) in 60 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
'aqueo_us ammonium chloride and dichloromethane. Separate the layers, wash the organic
Tayer with brine and dry over sodium sulfate. Evaporate the solvent to afford a féam.
Redissolve (3R,58)-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 HC1. Stir the mixture overnight and
neutralize with aqueons sodinm bicarbonate. Most of the methano! and dichloromethane
are removed. Extract the product with ethyi 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 ethy] acetate and heptane to afford 2.5 g (44% vield) of (3R,58)-3-
(3,5-dichloro-4'-fluoro-biphenyl-4-ylmethy!)-5-hy droxymethyl-dihydro-furan-2-one.
Preparation 90
(R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-yimethyl)-5-hydroxy-dihydro-furan-2-one
To (3R,5 S)-3-(3,5~dich10r0—4‘~ﬂuoro-bi;)heny1-4—ylmethyl)—5—hydroxymethy1—
djhydro—furan—Z—one (375 g, 1,015 mmoles) dissolved in 5 vols of THF, add 750 mL of 2
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N NaOH. After 40 min, add periodic acid (375 g, 1,644 mmoles), dissolved in 1,125 mL

of water, over 17 min (T ez 33°C). Add EtOAc (3 L) followed by 800 mL of 5.0 N HCI
and 600 mL of water. Agitate the layers and then separate. Wash the organic layer with
100 g of sodium thiosulfate in I L of water, then 1 I. of water, and then 700 mL of
saturated NaCl in water. Dry the organic layer over sodium sulfate and then solvent
exchange into 4 volumes (1500 mL) of heptane. Collect the solid by filtration and dry
under vacuum. Reslurry the resulting solid in 3 volumes (1 L) of acetonitrile at 55°C.
Cool the mixture in an ice bath and collect the solid by filtration, Dry the solid under
vacuum to afford 273 g (78 % yield) of the title compound as a white solid. MS (m/z):
355 (M+1, *3C1), 357 (M+1, *'Cl).
Preparation 91
Isolation of Uncyclized intermediate
(R)-2-(3,5-Dichioro-4'-fluoro-biphenyl-4-ylmethyl)-4-[(S)-(4,5,6,7-tetrahydro- 1 H-
indazol-3-ylyamino]-butyric acid
To a solution of 0.30 g (2.2 mmoles) of (5)-(4,5,6,7-tetrahydro-1H-indazol-5-

yhamineg in 15 mL of ACN at 43°C, add 0.732 g (2.05 mmoles) of (R)-3-(3,5-Dichloro-
4'-fluoro-biphenyl-4-ylmethyl)-5-hydroxy-dihydro-furan-2-one. Heat the mixture at 50°C

for 0.5 h and allow to cool to room temperature. Add 0.70 g (3.3 mmoles) of sodium
triacétoxyborohydride. After 2.5 h, add an additional charge of sodium
triacetoxyborohydride (100 mg). After 1 h, heat to 50°C and add 15 mL of water slowly.
Allow to cool to room temperature and stir the slurry overnight. Collect the solids by
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, *°CI), 478 (M+1,
c.
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In Scheme R, the chiral oxazolidinone is acylated with pent-4-enoyl chloride and
alkylated with 4-bromoethyl-3,5-dichloro-4’-fluoro-biphenyl to form the alkene
5  compound with the alpha chiral center set. The biphenyl compound is ozonized to form
the aldehyde. Reductive amination of the aldehyde with the chiral amino indazoie affords
an acyclic imtermediate which cyclizes under the reaction conditions to afford the lactam.
Preparation 92
(R)-4-Benzyl-3-pent-4-enoyl-oxazolidin-2-one

10 Dissolve (R)-4-Benzyl-2-oxazolidinone (5.906 g, 33.33 mmoles) and 4-Pentenoyl
chloride (4.54¢g, 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.

15  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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Preparation 93
(R)-4-Benzyl-3-[(8)-2-(3,5-dichloro-4'-fluoro-biphenyl-4-ylmethyl)-pent-4-enoyl]-
oxazolidin-2-one

Dissolve (R)-4-Benzyl-3-pent-4-enoyl-oxazolidin-2-one ( 3.86 mmoles; 1.00 g) in
THF (2 mL) and cool the mixture in a dry ice acetone bath. Add Lithium
Bis(trimethylsilyDamide ( 4.24 mmoles; 4.24 mL) dropwise at -78°C under nitrogen. Stir
the mixture at -78°C for 10 minutes, and then warm to -25°C for 1 hour, Cool the
mixiyre back down to -78°C and add 4-Bromomethyl-3,5-dichloro-4'-fluoro-biphenyl
(4.43 mmoles; 1.48 g) in THF (2 mL) dropwise at -78°C. Warm the reaction to ambient
temp. After stirring overnight, the LCMS analysis indicated 2 peaks. Purify the mixture

‘over silica gel using hexane to 1:1 EtOAc/hexanes to obtain 1.3g oil/foam. WY=65.8%,

LCMS = £9.6% (M+1=512.0).
Preparation 94
(R)-4-((R)-4-Benzyl-2-oxo-oxazolidin-3-y1)-3-(3,5-dichloro-4'-fluoro-biphenyl-4-
ylmethyl)-4-oxo-butyraldehyde
Dissolve (R)-4-Benzyl-3-[(S)-2-(3,5-dichloro-4"-fluoro-biphenyl-4-ylmethyl)-
pent-4-enoyl]-oxazolidin-2-one ( 1.95 mmoles; 1.00 g} in dichloromethane (10 ml) and
methanol (1 mL). Cool the mixture to -78°C in a dry ice acetone bath and add ozone
subsurface to the reaction with an exotherm to -71°C, The reaction 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 KT
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 while non-crystallme solid (0.81g). LCMS (M+1=515.39).
Preparation 95
(R)-3-(3,5-Dichloro-4'-t-butoxycarbonyl-biphenyl-4-yimethyl)-1-(1-
triftuoromethanesulfonyl -4,5,6, 7-tetrahydro-1H-indazol-4-yI)-pyrrolidin-2-one and
(R)-3-(3,5-Dichloro-4'-t-butoxycarbonyl-biphenyl-4-ylmethyl)-1-(2-
triflnoromethanesulfonyl —4,5,6,7—tetrahydro~2H~indazol-4—y1)—pyrrolidin—2—bne
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Bring a mixture of Preparation 73 (0.66 g, 1.02 mmol), 4-t-
butoxycarborylphenylboronic 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 waier and
brine. Dry the organic layer (Nap;SQ,), remove the solvent in ifacuo, 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-y1)-pyrrolidin-2-one
15 Treat a solution of Preparation 98 {0.61 g) in CH2Cl, (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- i -carbonyl}-biphenyl-4-ylmethyl]-5-(1-
20 triftluoromethanesulfonyl -4,5,6,7-tetrahydro-1H-indazol-4-yl)- pyrrolidin-2-one, and
2-[3,5-Dichloro-4"-(4-trifluocromethyl-piperidine-1-carbonyl)-biphenyl-4-ylmethyl]-5-(2-
trifluoromethanesulfonyl -4,5,6,7-tetrahydro-2H-indazol-4-y1)- pyrrolidin-2-one
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1,1’-carbonyldiimidazole { 0.27. g, 1.62 mmol) at 25°C for 0.5 bour. To the mixture, add
4-trifluoromethylpiperidine hydrochloride (0.23 g, 1.22 mmol) and diisopropylethylamine
(0.21 mL, 1.22 mmol). Stir the reaction at 25°C for 12 hours. Dilute the reaction with

CH:Cl; and wash with IHCL (IN) and water. Dry the organic layer (Na; S04}, remove the

solvent in vacuo, and purify the crude product on silica gel using 50% ethyl acetate in
hexane to afford 0.36 g of the titled mixture. MS (m/z): 751 {M+).

Scheme S

1) -BUOCH(N(CH,),}

- o
O 2)NHyNH,2 HCI i {(Boc),0, DMAP ¥=0
3) forre acid N CH,CL, N+ N, 0"%
UE—— ¥, _— K N
l N e,
4 o}
o o

o 0

1) NaBH,,, MeOH
23 (PhC),PON,, DBEU O

toluene \|<
N =N 0O 10% PdiC, H,
Q:,, - N_<o MeOH
N3

O D .
H N N
N 3
it / Na(OAc),BH e o Pd(OH),
DCE —_—
N EtOH
NH,

2

IO

—Pg

H B . HNYY
. o R Tr,Q, Pyridine o !
O —— !
N o N o
2
R 0sSQ,CF,

1. ArB{OR), H
HelB{ORY), n-N
] Vi 0O R‘
Pd(PPh,), d
e L Ny Ij
2. LioH R* Ar or Het
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HNn \..... ....8" M5 (M2): 534 (M+1). -105-
Exanpl e 26

3, 5- Di chl oro-4'-carboxyl - bi phenyl-4-yl net

h
wo %P,O%I%Zsf t et rahydr o- 2H i nda701- 5- P 52007/06{5069

yl)-pyrrolidin-2-one CO21-1 5Conbi ne
trifluoro-nethanesul fonic acid

3-(3,5-Dichloro-4' -carboxyrret hyl -

bi phenyl- 4-yl met hy0-1- (4,5 7-tetrahydro-2H i ndazol
-5-yl1)-pyrrolidin-2-one (P?eparatlon 34) (0.75 g,
1.18 mmol ), Iithiumhy@; 5113%9@0 49 g, 11.8 mmol) in
di oxane (15 nlL) and wa and stir at room

t enperature for ].Zﬁ‘?a?ﬂ?m&ﬁ BINGRIYF®gen at nosphere.

Neut Tal,3-2gc1dH@x 4kl dibnO(2@i4tdh0. 19 hsloljiGHdteetvapor ate to a
solid, di

b e e @038 D 358 s iR B v,
tedplefaiirefor § hﬁlmnhddéh Eﬂ]r&ir@aﬁhydﬁ)clﬂmﬁle czzm‘bmj 89 utjes the
sSsur e ro

SO G o 5] Ry TR o i B O e g0 Ly to gpepiture.

Btingiihz yeacdlaGo Q(’W’§J ancEsmnsp e 22131115 Cool the reaction and extract with 3:1

I%orofo l‘ﬁ,& @ H]Ln g?]h’) Cgrlnl?met- 1%13 %athcs BTN W8 o e,

FBony
Afterfil{rdtjdn, a6 5'ont:mtmmw bbad)thz lfesmnd a?nlicaﬁemymmanﬂ Ohsh ahith-

0 -
SRR S oot SR it IR
mtcﬁes@he?stmcture MS (m/z); 137 [M+H]
t et rahydro-2H-i ndazol - 5-371) - pyffol i di n-2-one (0.057
g, 0.117 mmol), EDCl (Brepzetiq 990 153 mmol ),

t hi onppHphek '6%e@dh9éﬁ'b%a§(q‘i—@%gg®xy@c 3P ARIy estdd addVF
(2.0 nL) and stir at 20 room tenperature for 17 hour

under HOEPAGET - Kirthydpredasole BiptbowliiaciA ter Al cdeet at e

and water, washethe organics | ayed; with water, dry
(sodi um sul f at d condense under_reduced
pressure. Chr | hy (silic N—f

97: 3CH2C12/ et hanq}g0 el ds 0. 046 g a_.%a white solid
MS (mz): 601(M+1¥.

To a mixture of 2,5,6,7—tetrahydro—h1daz01—4«0ne (23.0 g, 169 mmol) in
dickloromethane (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 colunm, and
flash with 50% ethy] 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-ol
OH OH OH
WV el —
N N + NH
Ofw\' >< ' (i\[r: _‘qo =N
o}-o 7&
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WO 6974][642

WD 2007/ 124254PC T/ US2007/ 066069 - 106- 23RX,

Cs2003, DM X = Br, |, CIf In Scheme T, Phenol 23

is alkylated to afford If under Mtsunobu condition

%%rrespondlng al cohol in presence of PABHB2YHec06

Bu3P. If can also be prepared by 5 direction
all cylation of phenol 23 with al kyl halides in
presence of Cs2CO3 in DWF. Exanple 28
3-(2,6-Di chIoro-4-isopropo§¥-benzyl)-l-(4,5,6,7-tetr
ahydr o- 2H i ndazol - 5-y1) - pyrroliclin- 2-one

Hy dr o6 Bl ik 88 of 1QEARIE R etrahydro- 1ndazole~1-carb0x lic acid tert-butyl
-Di chl or o- 4- hydr oxy- bénzy1) - 1- g

%tzléamid APES-G15,651 ~t%§ydﬁym¢9@91par%tngm aci n_ertdouaﬂ e%erﬁy 0g, 127

Iﬁmaj ih didRlofRRRhLE, Q.Hd ;’oa)um ﬂemg&@swe & nohds hikof). Sdeithe
nmol ),  ADDP in THFE (40 ni

).,
r%ﬁ%ﬂOW@(ﬂltsummﬁﬁer léwar %f&ﬁslpdlgﬁt@rlesathalewffa}%@?ﬂh othe
muaﬂ@r adlralxidt%mﬁ&][qs amﬁmyﬁer& 1 glé\s}d ;jrau iiatdict the g%btti& iy 5
uj val ents of eac reagen an | 0
02 plgted; Logd de regghpn w&%%w%&ﬂ&@me&g ﬁfﬁg Wé‘\‘?ﬁﬁ‘éip plate to
alidrdt10.28; (30%) f.thd dblsii‘ddéplrodabtrals f b@latich 06, bisd theh fREXwith 20%

| W%ﬁ%g‘ﬂg‘gi%g‘ﬂ%ﬁ%‘&%%? ﬁ@%@%ﬁ%ﬁ {5 Brodact 45517

taRhpio-defididana) LEMS (wop)dlimvejsm H)i. of product
using 9:1 et hyl ene ch%orlqelggg NH3/ MeOH.

Chr omat ogr aphy (silica; 3/ Et OH/ NH3) vyi el ds
0.4700dwgt, 5 6,7 actihy dre-usiakdld] -cdtbaxsid acel teinbutyt @er baisleAtido-
di et hyl t l.ene ¢ Iorld an eat with 1.2
eqU|vaIents o@g%QFYCE%FWFin e ?w gt 1§%d8$%porate

to a powder z): 422 (M Table 6: Prepare
~the Exanples |n Ne 6 esse as described in
Exanple 28 with St utlon

pyI al cohol
by the reagent i ndj Qted in the colu | abel ed

Synthetic Reagent. WO 20071124254PCT/ US2007/ 066069
-107%o @Qéﬁxﬁqlr@xy ~4,5,6,7- tetrahydro-indazole-1-carboxylic acid tert-butyl ester

and 4-hydroxy-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester (1.86 g, 7.81
mmol) in toluene (35 mL), add diphenylphosphonic azide (3.01 g, 2.36 g) and 1,8-
diazabicyclo [5.4.0Jundec-7-ene (1.66 g, 10.9 mmol). Stir the mixture at 80°C for 1.5
hour, and then cool the reaction and concentrate. Dissolve the residue in
dichloromethane, load on silica gel column, and flash with 25% ethyl acetate in hexanes
to afford 1.83 g (89%) of the desired product as colorless 0il. 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 teri-butyl ester

NH, NH,
o]
[ T~ * ~N
§ K ~ J<<°
o
(o]

To a solution of the 4-azido-4,5,6,7-tetrahydro-indazole-1-carboxylic acid tert-
butyl ester and 4-a2zido-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester



Structure and Chem cal nane Synthetic Reagent
Physical data 29 HN 1?1zo. \ NCI ¢ O S F

Di chl oro- 4- (4 f | uor o- benzyl oxy) -
WOB@?{Rﬁ 3. 1- (4,5, 6, 7-tetrahydro-2H i ndazol 5- %}ET’UB”’"?/“‘%‘“’”

idin-2-one O u. * ns (nh, 490 (M+1l) 30 HL. R3L.
-", al0 ci..1llreCY--)
342 6- Di chl oro- 4- (tetrahydro pyr an- 4-
yl oxy) - benzyl] - 1- (4, 5, 6, _&ﬁtrahydro 2Hi ndazol - 5-y1)
-pyrrolidin-2-one OH .--L--]
(1.83 g, 6.95 mmol) in methanol (100 mL) in a hydrogenation bottle, add 10% palladium

on carbon (0.36 g). Stir the mixture under hydrogen (30 psi) for 1 hour. Filter the
reaction through celite to remove the catalyst. Concentrate the filtrate and purify via SCX
column to afford 1.44 g (87%) of the desired product as colorless oil.
5 Preparation 103
(R)-4-[3-(4-Benzyloxy-2,6-dichloro-benzyl)-2-oxo-pyrrolidin-1-y1]-4,5,6, 7-tetrahydro-
indazole-1-carboxylic acid tert-butyl ester and (R)-4-[3-(4-Benzyloxy-2,6-dichloro-
benzyl)-2-oxo-pyrrolidin-1-y1}-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl

ester

AkN T
IEAG - Spt G

To the amine mixture 4-amin0—4,5,6,7—tetrahydr0-indazole—l—gaa'boxylic acid tert-
butyl ester/4—ami110—4,5,6,7-tetrahydro-indazole—Z—carboXylic acid tert-butyl ester (6.85 g,
28.9 mmol) in 1,2-dichloroethane (40 mL), add (R)-4-((R)-4-benzyl-2-oxo-oxazolidin-3-
y1)-3-(4-benzyloxy-2,6-dichloro-benzyl)-4-oxo-butyraldehyde (15.2 g, 28.9 mmol) and

10

15  sodium triacetoxyborohydride (19.1 g, 86.6 mmol}. Stir the mixture at room temperature
for 1 hour and then at 70°C for 1 hour. Cool the reaction and corcentrate. Partition the
residue between ethyl acetate and water, dry the organic layer, and purify the residue on
silica gel column to afford 15 g (91%) of the desired product as a mixtare.

Preparation 104

20 (R)-4-[3-(2,6-Dichloro-4-hydroxy-benzyl)-2-oxo-pyrrolidin-1-y1]-4,5,6, 7-tetrahydro-
indazole-1-carboxylic acid tert-butyl ester and (R)-4-[3 —(2,6—Diéhloro—4—hydroxy—benzyl)—

2-oxo-pyrrolidin-1-y1]-4,5,6,7-tetrahydro-indazole-2-carboxylic acid tert-butyl ester

O

0 o
OJ\N —N\ N| ~N
~ 0 cl { o at
S, Sk,
a OH al OH
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--.0..--* M5 (&z) 465 (M+1l) Not e- Chr omat ogr aphy

(C18 Xterra M5 (19x100 5um, 55:45 MeCN NI |14C33
nmv,_pH 10) Exanple 31

WO%@"’?%Z@ Di chl or o- 4- i sopr opoxy- benzy1) - 1- ( 4FPETES3PI/46069

rahydr o- 2Hi ndazol - 5-y1) - pyrrolidin- 2-one Conbine
3-(2, 6-D chl oro-4-hydroxy-benzyl)-1-(4,5,6, 7-tetrahy
dr o- 2H i ndazol -5- yl1)-pyrrolidin-2-one from
Preparation 35 (0.29 g, 0.765 mol ), isopropyl

al cohol (0.58 10 nL, 7.6 nfiol), ADDP (0.29g, 1.14
mm' ’l”o b Bbighidl of R3AL- (@B@hz?fégy B, @M%Eloﬁhb }2 @Qﬁ)}fr&hd&i
under nitrogen atnosphere. t|o

yaqﬂﬁ,%teérﬁwr%md@abﬂ-qa@)&@é‘macalﬁﬁ* %WI reStﬁrr?néé@r‘i’i3dﬁal
by lbxb, 65951;10@9&4@1? @-o&&@?ﬁdlﬁﬁpﬁﬁ?ﬂ Ylser- iﬁﬁmm ¥

toasolid. Initia cation u5|n a- bond
crrberylip eeid fegtrbutyhestey Uﬁé)cﬁ g9-3 ermpgl) ‘ﬁ@“efhﬁ‘é) ﬁ?éﬂ “Hdé‘} ground
bﬁﬁdﬂi)ﬂikﬁ,r&da 2065 pBllaQivdn 1RV e @R 2Bt (Q10igyl edtivRiiHed abd Biragle

el ution_of product usin -108- neth
.hy%%ae? bplloQRer NBeR: éf?rgﬁ%%@%l C?I§F‘}“|’a{"dhe residue to
aﬁ&dal.@aglﬁﬁ/ﬁto@tﬂé M8 :d iRl Prodlet @6Bhig salsd. a white
solid. M5 (rn/z): 422 (M+l). Exanple 32 ( +)
2- {3,5-Diehlo ro-412-oxo0-1-(4,5
, 6, 7-tetrahydro-2H i netegaedtiob4193l) - pyrrolidin-3

Zfd(%f%&yé R e oy vy ben O B pmetigip At

45,67 ﬁdt#ahymkamdizoﬁ-l ga%)oxmcracmll terdblrtyl%stanmd (ROR-Bp@sodbdicidoro-

32%5—91 ororzsq,thargsui C)gt el dlg ?)%(l)’l r%%) 1d1n &HfgS (Sg %uﬁ},(ﬂb_

DMF (5.0 nl) aindezskiZrcagtioxyl@onid16t- blemaswat ure for 17
hours under nitrogen atnosphere. Cool to room
terrpe[:)a&ure and evaporate to a |o| cl Initial
puri fJ\CﬁI on usi ng SCX Mega- bon u (Varian, 0.79

—4907

msq/g) utlngthe non- basi c co ,o ents W|th91
net hyI ghl orifde/ MeOH f ol | owe

pr odu S g net hyl ene chl /l\/bOH
Chr onat ogr ap 8-¥lerra M5, 19X10 ,gb&F

MeCN/ NHACO3, 10mM pH 10) yields 0.095 g of a white
sol i @eol 4 Bolnidn offhe YR)-4UB7A2(Midilorohhaidnokeb@ayl-2-oso-Ppyr®lidin-

E 8&]24 5,60k Q0 Jﬁ' Ib}i&roféxlharﬁbx?ﬁhz%id)te& bt e§ter and (B)4-[3-(2.6-
d@.}om—a‘l i;d?(tgr—bel?zylz)l_zk (I)xr(])—p?ffrgluim -1 ny 4,2%/ 5—5:ect)ra]|1ydro-mdazolct)ap2?
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 HCl (IN). 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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20Cool a sol ution of
3-(2-Chl or 0- 4- met hoxy- benzy0- 1- (4,5, 6, 7-tetrahydro-2

Wo'ibw %12 -5-371)-pyrrolidin-2-one (3.0 g, -ET%SWB&O@
in d oro tP e

et hane (100 nlL) to -78C. Treat
solution with 1.0M Boron tribromde in CHO 2 (46
nm., 46 mol) and allow the reaction to warmto room
tenp and stir for 4 hr. Then, cool the reaction to
0C and quench with water. fxtract the organic wth
CHC13, wash with brine, dry over My504, 25 filter,
and renove the sol vent. Humpky the crude by silica

el I ) Si 1 Et OH
B s B o OB AR et
to afford 2.24 ¢ (78%p}0ff0hcﬁﬁ-0dmet M5 (n/e): 364
(Mrl). Exanple 34, -(2-Chloro-4-is

opr opoxy- benzyO- 1 cl

-t et r ahydr o- 2H-|nd i&f)ﬁolldln 2- 5one
Treat a sol ution of
3- (2- chl or 0- 4- hydr oxy- benzyd of 5 6, 7- t et r ahydr o-
2H| n r e &0

o DR R P ARGy B,
onp mlqhomswmhdmarcmo redtlean¢GPrEpayatiod 27) (AOroiL), andiby devtzing
HYEAEN. BB HED Ml el L Efhon RHTIRR ol Al s
@h@n@ﬁgﬁ!ﬁ ingx tygie tihdrigpds dilutg pyih gth@tol N@@@A and ¢they €30, mlgnd
c&ﬁ Eﬁifﬁ@} iy yé L6k Y bEaf idde MY i)/ §9ﬁi‘1\49ﬁ

mat o "and ‘renove the so vent
afford 0.11 g (48% of product. M5 (n/e): 388 (I\/Hrl).

gpaﬁéﬁlz ];x p ei1 Tabie 4‘ essent1ally as esc tfed mn E)Bamﬁ)le 1
enzyl oxy-2,6- or o- zyl)-1-
vaﬂl@tu& the preparadiiqy end@a iilmi q@awd#heﬁdm)mﬁon

pyTTof i dim-2-one Suspend —Preparatt o 40T physical
Ekdmide 6, 7 Sifetramddrtemzdat randal Zol - 5-Brbpaniiae) (3] 01 g,
21.9 mmol in DCE (150 mL) and treat with enough Waa

(6.0 ] R orma sof utiton. [Dissofve 20
(R).-41(R)-w%&z - 2- 0x0- oxazol i di n- 3-y1) - 3- (4- benzy
| oxy- 2, 6-di 1) - 4- gxobut yr al dehyde
(Preparation 38)-¢11 , 21./9 mmol) in DCE (40 nir,)
and afdd to the amre %% putior at roomyt enper at MSdm/2):
under nltro en at nosphere. Stiir for h, add|3s1 M+1
Na( 0A¢) ? f Bldi'ﬁ%l) and stir at room (M)
t empey @-571)135{2f4‘6[tr1ﬁu5}0-ﬂ3@dz5r wed | by
diisoaro gl,eth | am ne (DI PEA) (16 nit " 93 mml) and
stir %’ﬁ'perature for |an 25additional 1 h.

t he DCE bw po t| onCI repl ace with 300 nL of ethyl
acetate, qu egulting mxture with water,

and separate. V\a or ganijcs with several ]
portipns of NaHCCB (s g dry over sg?i um sul { XPPmz):
and ey oratet afoam Initlial purification M+1
50 g @g% 188"1‘?(1” Pe-denzyled- usilng 95: 5 SATRMTD
(4,5,6,7-tetrahydro-2H-indazol-5-

yD)-pyrrolidin-2-one

-110- V\henu%\ge amne is no [ dnger detected, renove




5 CH2C12/ net hanol to elute the non-basic conponents
of the reaction mxture followed by product using
. Cl2/7.0 M NH3/ met hanol . Chronat ogr aph _

WO?@W&?’“ A, 97:3 CH2Cl2/ et hanol / NH3) provi de%&g)_‘.gzzooao“o@
(52 %9 as an anorphous solid. Ms (mz): 472 (M2),
[a] 25D -25 (c¢ 1, nethanol). Exanple 36
10(3R-5S)-(-)-3-(3,5-Dichloro-4'-fluoro-bi phenyl-4-y
| methyl)-1-(4,5,6,7-tetrah §|r° 2H
i ndazol -5-y1)-pyrrolidin- 2 one This conpound is
synongnous Wi th and identifigole as - Physical
Hx8Rple 34 3 SHudbire hhdCipmical name Preparation
fluoro[1, 11- bi pheny11- 4-yOmst hyl]1-1-[(5S)-4, 5/ 6, e
trahydroH W+ | ndazol -5-y1IJ- pyrrolirdinone CI'[CI 15
Di ssoljv 55 Tri f&uoro nmgt hanesul foni ¢ acild
3, 5- dICh| @ oxQ-{1- ( 2-
trifIJoromstha egul { 1-4,5,6, 7-tetrahydro- 2IH i ndaz
1) - pynol i di n- grefhyllk phenyl _ester |MS(m/z):
(Fﬁeparatmn 43) (7.3 g, I1.3 mmol) i’A DM E (‘)gﬁdmﬂ)
and de3gaShiwahmathsty-leanylpi- nltrogen for 5.0

m nut ¢ id %? Roronic acid (3.17 g, 22
6 nmol f“@g 0 {dr&'ﬁ’%%gﬂfé% N sodi um car bonat ¢ (28.2
mL, S56ybmprilidimstoront i nue de-|gas. Add Pd(PP113)4
(06570, {265 Mot ) —andheatto 80€Cfor—17hours:
Hydr ol ysi s 0~NUR2- trd fl ate |regi oi soners is

acconpl i she 'NMt 0 rgomtenperature, adding.
Li OH {10 equi val efit s) d stijrring for 30 m mtﬁ(m/z).
DiJute with ethyl acetate and water, 2gepar at e|and '
save Jb{MD@kan@belmp -I$4.5,6/ie |pH of the aqueous 3bhPérl)

pH 9 %ﬁl ack 25 extract with three
porti Jns (‘)/El% acelyg Caonbi ne the organi ¢
| ayer >pyrr§>h9rln@v®e sodi um suI fate and evaporatelto 7.4

g. PurT i g om over SCX (mega- bormd—etut5—95%
CH2C12/ MeOk - MeOH NH3) yiel ds|4.93 g
of bapkic co graphy (silica 95i5
CH2C1P/ MeOH / 1 % NH3 [ 3.869 (74 %9 of ams mw/z):

arfor phg ): 460 (M-1R9 Chiral | HPL
anal ybi E@%%HI {B]"rg%i\%zl 111- 0. 46X15 cm Rt
60: 40 @,Sﬁﬁmmﬂdmﬁﬁﬂﬂdﬂem éﬂe/ DVEA, flow = 0.6

M/ m Ny B3 Yrn) 9.8 mindtes (>99 %ee). [a] 23D
- 20 (%)wﬁlﬁ’l\}s@ ° Table 7: Prepare the Exanples in

Tabl e 7 essenti al | y as descri bed in Exanpl e 36
Ssubstituting the reagm}n]gljége}l pated in the colum

| abel ed Synt hetic Reagen anpl e Structure and

%ﬁérﬁ)lé]dproﬁalﬁ@hwmeh@ﬂ)r e (ApetagécrahyRtny SH-gndholt&tyB-pyrrolidin-2-

one

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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37 NCl HN.b.... NN."* C N, NCH,
(3R, 5S) - 3pyrazol -4-y1)-benzyl]-1-(4,5,6,7-1H
6- Di chl oro- 4- (1- net hyl- 1H et hyl

42
WORMTAIESAIr 0- 2H- i ndazol - 5-y1) - pyn- ol i di n-2- BRETS2007{d4g069

lce- M5 (mz): 446 (Mrl) 38 HNCI N'" IS, C IP-1
OCF, (3R 5S)-3-(3,5-Dichloro-4"-
trifluoromethoxy-bi phenyl -4-yl nethyl)-1-
(4,5,6,7-tetrahydro-2k+ind8§2£-5-y1)-
pyrrolidin-2-one HO'CH 10T ,

Retention Isomer [«]23p
Example . . % ee
Time (min) Number | (¢ 0.5, CHCl3)
7 7088 | >99 | Tsomer1 32
8 8.872 >09 Isomer 2 +17
9 11.084 | >99 | Isomer3 +29
10 14064 | >96 | Isomer4 -16
Example 11

3-[2 -Chloro—4—(1—methyl-1H—pyrazol—4—yi)—bénzy1]—1—(4,5,6,7—tetrahydro—2H—indazol~5—
yl)—pyrroiidin—Q—one
HN

i
N%\ Q ci _
N
T N-CH,
, =N

Dissolve 3-[2-Chloro-4-(1-methyl-1F-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
crange 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-yD)-benzyl]-1-(4,5,6,7-tetrahydro-2H-indazol -
S-yl)-pyrrolidin-2-one

HN
I\j%\ 0] Cl
N

-a e
. NTCH;

N
Combine trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-0x0-1-(2-

trifluoromethanesultfonyl-4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-3-yimethyl}-



- 10

M5 (mlz): 524 (M¥l) 39 NC ci MO1
(3R, 58) 1- (4,5, 6, 7- Tet rahydr o- 2Hi ndazol -5-y1)-3-(3,5
chl or o- bi phenyl 4-yl met hyl ) - pyrrol i dip 2=
WO?—@ 5%101 ci MB (mz): 475 (Mkl) -112- E?gﬁéﬁ@%“““”
Structure and Chem cal nane Synthetic Reagent
Physical data 40 ;4ct a IP, gr F

-100-
phenyl ester (Preparation 33) (0.5, 0.77 mmol), 1-methyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-1H-pyrazole (0.484 g, 2.3 mmol), sodium carbonate (2.7 ml of
2.0 M, 5.4 mmol) in DME (12 mL) and degas with a stream of nitrogen. Add (Ph:P)Pd
(0.089 g, 0.07 mmol), and stir at 80°C for 4 hour under nitrogen atmosphere. Cool to
ambient temiperature and add ethyl acetate (20 mL) and water (10 mL). Extract the
aqueous phase with ethyl acetate (2 x 20 mL), dry (sodium suifate) 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 I-methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-1H-pyrazole
by the reagent indicated in the column labeled Synthetic Reagent.

. Physical
Example Structure and Chemical name Synthetic Reagent q
ata
HN
e \i 0 cl
N
al I =N HO,.B,OH
P MS (m/z):
13- N) AI (m/z)
NN 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

\V MS (m/z):

3',5"-Dichloro-4'-[2-0x0-1-(4,5,6,7- 524 (M+1)
tetrahydro-2H-indazol-5-y1)-
pyrrolidin-3-ylmethyl]-biphenyl-4-

14

carboxylic acid cyclopropylamide




(3R 55)-3-(3,5-Dichloro-4'-
trifluoronethyl-biphenyl-4-yl nmethyl)-1-

WO %@‘7/%4%41

7-tetrahydro- 2H i ndazol - 5-yepyrrol i din-2-one
0 CF, Ms (mz): 510 (M+2) 41 N2Cl Ph/Ry2007/066069

N 00CI 411 0 (3R 5S)-3[3,5-Dichloro-4"-(noi phol i ne-
4- car bonyl ) - bi phenyl -4-yl met hyl ] - 1-
(4,5, 6, 7-tetrahydro-2Hi ndazol - 5-y1) -

pyrrolidin-2-one HO B-OH ON M5 (nfz): 555 (M+2)
42 Fit_o ,NC d 0 5 X13
(SR 55)-3-(3, 5-Dicnforo-4"-1Sopf OPOXYy- Physical
Briapipieny 1- 4Styucturt 0y [Cherhicgldpie 6, 7 Synthetic Reagent
tetrahydro- 2Hi ndazol - 5-y1) - pyrfol i di n-2- one  data
HO, BT OA LA C, -0
I\j\\t o) ¢l
N O HO.__COH
al B
) O MS (m/z):
15 ' CN
467 (M+1)
3-(3,5-Dichloro-4'-cyano-biphenyl-4- N
ylmethy1)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-y1)-pyrrolidin-2-one
HN
I\'I\\i o al
N O HO. _OH
cl B
@ MS (m/z):
16 F
459 (M+1)
3-(3,5-Dichloro-4'-flucro-biphenyl-4- &
ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yI)-pyrrolidin-2-one
HN '
N\\t 0 cl
8
cl O HO\B,OH
. ' OCF, MS (m/z):
3-(3,5-Dichloro-4'-triflnoromethoxy- 526 (M+2)
biphenyl-4-ylmethyl)-1-(4,5,6,7- OCFs
tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one
H,EJ\\ o al
N H
al o= N
, NH “l MS (m/z):
18 N g-0
. 3 431 (M+1)
3-|2,6-Dichloro-4-(1H-pyrazol-4-yl)-
benzyl]-1(4,5,6,7-tetrahydro-2F-
indazol-5-y1)-pyrrolidin-2-one




I CH M (mz): 500 (M+2) -113- Exanple Structure

and Chemni cal

WOE@E{}%‘%‘{'QZ)L,C' NN'0 C 40

yl methyl)-1-(4,5, 6, 7-tetrahydro- 2H ndazol - 5-y1) - pyrr
olidin-2-one HO'OH 1101 M5 442 (M+2) 44 to....Nd

- (3, 5-Di chl or o- bi pheny1- 4-

name Synt hetic Reagent Physi cal

data 43
PCT/US2007/066069

, 40
-102-
. Physical
Example Structure and Chemical name Synthetic Reagent dat
ata
HN
k) \\5: o al
N O HO._ OH
“ @ i MS (m/
z):
19 o (m/z)
. . 475 (M+1)
3-(3,5-Dichloro-4'-chloro-biphenyl-4- &
ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazel-5-y1}-pyrrolidin-2-one
HN
LY 0 ¢
O
o HO. OH
O B MS (m/z):
20
441 (M+1)
3-(3,5-Dichloro-biphenyl-4-ylmethyl)-
1-(4,5,6,7-tetrahydro-2H-indazol-5-
yi}-pyrrolidin-2-one
HN
oy § ¢
b“
cl , O HO. _OH
B
. 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-y1}-
pyrrolidin-2-one




CIN F
(3R, 5S5)-3-[2,6-Dichloro-4-(6-fluoropyridin-3-yl)-ben

, 6, 7-
%&é%f}ué‘%gf‘dro 2H i ndazol - 5-y1) - pyrrolidin-2- R o :le i
yNF M5 (mz): 461 (M) 45 NC N-- 110 C N
(3R, 5S5)-3-[2,6-Dichl oro-4-(2-fluoropyridin-4-yl)-ben

Zyl] - 1- (4! 51 61 7_
tetrahydro- 2H i ndazol - ]1}) pyrrolidin-2- one HOCH
NE NS (n/z): 461 (M-2) G S R ¢z,
. Physical
Example Structure and Chemical name Synthetic Reagent dat
: ata
HN
r\;\\i 0 o
N HO. _OH
- o CH © MS (m/z):
3-(3,5-Dichloro-4'-isopropoxy- o, cH 499 (M+1)
3
biphenyl-4-ylmethyl)-1-(4,5,6,7- E_I
3
tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one
Ro¥:
HO_ O
\5/0)‘\ \B/ H
N
L_o @ MS (m/z):
23
3(3,5-Dichloro-4'-morpholin-4-yl- N 526 (M+1)
bipheny!-4-ylmethyl)-1-(4,5,6,7- [ Oj
tetrahydro-2H-indazol-5-yi)-
pyrrolidin-2-one
b b/:‘\‘ HO.__.OH
B
MS (m/z):
24 (e0/2)
454 (M+1)
3—(3,5-Dichloro—4'—methyl—biphenyl-4- o
ylmethyl)-1-(4,5,6,7-tetrahydro-2H- °
indazol-5-yl)-pyrrolidin-2-one




z 00 )C 432 (M2) -N
(3R, 595)-3[ 2, 6-Dichloro-4-(1H pyrazol - 4-

Woﬁ%’ﬁ?“g?‘ﬁyﬂ 1- (4,5, 6, 7-t et rahydr o- 2Hi ndazokﬁ,g;uggo)ﬁ,}/g%%g

2-one -114- Exanple Structure
Chem cal name Synthetic Reagent Physical data 47
N.. Hyb.... NCI \ alSrsi IV cAt
(3R 5S)-3-(3,5-Di chl oro-4'-norpholin-4-
yl - bi phenyl - 4-yl nethyl) 1-64: 5 6, 7-
tetrahydro- 2Hi ndazol - 5-ye-pyrrolidin-2- one
' Physical
Example Structure and Chemical name Synthetic Reagent q
ata
ReW.
HO._.OH
cl 0 (\N’GHS B
’s MS (m/z):
-[3,5-Dichloro-4'-(4-methyl- 567 (M+1)
0N
piperazine-1-carbonyl}-biphenyl-4- k/)‘k
CH
ylmethyl]-1-(4,5,6, 7-tetrahydro-2H- ?
indazol-5-yl)-pyrrolidin-2-one
HNY
Pi\\i o ¢l
N ‘
' cl O o %
0 N 0.5-°
o MS (m/z):
25a
3-[3,5-Dichloro-4'-(morpholine-4- 554 (M+1).
carbonyl)-biphenyl-4-ylmethyl}-1- 0 l\(/\' '
- 0
(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one
HN: \E
HO. ,OH
al 9 ~g7
- 0 MS (m/z):
3-[3,5-Dichloro-4'-(N- N, o 334 (M+1).
N
methanesulfonamide)-biphenyl-4- O/IS\CH
ylmethyl]-1-(4,5,6, 7-tetrahydro-2H- ’
indazol-5-y1)-pyrrolidin-2-one




HO'OH 1111 526 (Mrl) MS (miz): 48 Hy NF "' CINF
(3R, 55)-3-12,6-Di chl oro-4-(2,6-di fl uoro-
idin-3-y1l)-benzyl]-1-(4,5,6,7-
W"?C}é%’lﬂ’g"ﬁﬁi‘dro- 2H- i ndazol - 5-y1) - pynol i di n-2- of& HFEPec0s?
--" (INF M5 (2): 579 (M1) 49 Hir,",Cl Clis OH
(3R, 55)-3-(3,5-Di chl oro-4'-hydroxy-
bi phenyl --4-yl nethyl )-1-(4,5,6, 7-
tetrahydro- 2H i ndazol - 5-y_]1b5._pyrrol idin-2- one OH
HO' OH i
Exarple 26
3-(3,5-Dichloro-4’-carboxyl-biphenyl-4-ylmethy!)-1-(4,5,6,7-tetrahydro-2H-indazol-5-

yD-pyrrolidin-2-one
HN
o
5
"I
. COH

5 Combine triflucro-methanesulfonic acid 3-(3,5-Dichloro-4’-carboxymethyl-
biphenyl-4-ylmethy1)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1}-pyrrolidin-2-one
(Preparation 34) (6.75 g, 1.18 mmo!l), lithium hydroxide (0.49 g, 11.8 mmol) in dioxane
(15 mL) and water (5 ml) and stir at room temperature for 17 hour under nitrogen

. atmosphere. Neutralize to pH 7.0 with 1 N HCI, evapdrate to a solid, dilute with water

10 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,Cly/MeQOH) vields (.12 g as a white solid MS (m/z): 485 (M+1).
7 Example 27
3-[3,5-Dichloro-4'-(1,1-dioxo-116-thiomorpholin-4-yI-1-carbonyl}-biphenyl-4-ylmethyl]-
15 1-{4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-one

HN
h:l% o] Cl
S0 0
7
cl

Combine 3-(3,5-Dichloro-4’-carboxyl-biphenyl-4-ylmethyl)-1-(4,5,6,7-
tetrahydro-2H-indazol-3-yI)-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
20 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 gas a
white solid MS (m/z): 601(M+1). N
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M5 (mz): 456 (M+l) -115- Exanple Structure and
Chem' caI name Synthetic Reagent Physical data 50 Cr

Hi nj Cl 1101 0 O

WO%@ 135%34 3' [3,5-Dichloro-4"-(norpholine- PCT/US2067/066063

4-sul fonyl) - bi phenyl -4-yl rnet hyl ] - 1-
(4,5,6,7-tetrahydro-2H i ndazol -5-y1) -
pyrrolidin-2-one . 00 a (g _zrTho " ,, dO . M5 (mM2z):
590 (M+l1l) 51 106.

Scheme T

ADDP, Bu,P
ROH o

bt o ROt

RX. Cs,C0O;, DMF
23 B
X =Bl Cl

In Scheme T, Phenol 23 is alkylated to afford If under Mitsunobu condition using
corresponding alcohol in presence of ADDP and BusP. If can also be prepared by
- direction alkylation of phenol 23 with alkyl halides in presence of Cs,COz in DMF.
Example 28 |
3-(2,6-Dichloro-4-isopropoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-
2-one Hydrochlorlde

el

Combine 3—(2,6—Dichlor0—4—hydr0xy—benzy1)— 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
each reagent and stir an additional 24 h at 60°C. Cool to room temperature and evaporate
to a solid. Imitial purification using SCX Mega-bond Elut (Varian, 0.79 meq/g) eluting
the non-basic components with 9:1 methylene chloride/methanol foliowed by elution of
product using 9:1 methylene chioride/7.0 NHa/MeOH. Chromatography (silica,
05:5:CHCI/EtQH/NIH;) vields 0.700 g as a white solid. Dissolve the free-base in diethyl
ether/methylene chloride and treat with 1.2 equivalents of HCI (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.



c'la''" 1110 CNoi IPF
(3R 58) 3-(3,5-Dichloro-4"-iluoro-3" - cyano
-4-ylmethyl)-1-(4,5,6, 7-

W0t28¢) r o- 2H i ndazol - 5-y1) - pyrrol i di n- 2- d’ﬁ@“ﬁ@?"@“ﬁﬁ“@

10

ISCN (mz): 484 (M1) 52 FINNCl N? 0 C o

(3R, 55)-3-[3,5-Dichloro-4'"-(4, 4-difluoro-

pi peri di ne- 1- car bonyl) - bi phenyl -

yl methyl]-1-(4,5,6, 7- tetrag%dro-ZHi ndazol - 5-y1) - pyrr
olidin-2-one 0 M5 (nl2z) 9 (Mi-1) -116- Exanple

Structure and CnenTt calr nmare Synthetic Physical

Example Structure and Chermnical name
Reagent data

H,E' ) 0 cl
O F
c o’\©\
E

MS {m/z):
29
490 (M+1)
3-[2,6-Dichloro-4-(4-fluoro-benzyloxy)- oH
benzylj-1-(4,5,6,7-tetrahydro-2H-indazol- :
S-yl)-pyrrolidin-2-one
H’? B 0 cr
cl o) ' MS (m/z):
30
' 465 (M+1)

3-[2,6-Dichloro-4-(tetrahydro-pyran-4-
yloxy)-benzyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one

Note-Chromatography (C18 Xterra MS (19x100 5um), 55:45 MeCN/NH,CO; (10mM,

pH 10)
Example 31
3-(2,6-Dichloro-4-isopropoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-
2-one

HN R
Ny o cl
Cl ¢" "CH

Combine 3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-
yl)-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 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/MeOH followed by elution of product using 9:1



Synt heti c Reagent Physical data 53 VCI Nc¢, 40 a F
W OH (3R 5S5)-3-(3,5-Dichloro-3" -fluoro-4-
- bi phenyl -4-yl net hyl )-1-(4,5, 6, 7-

WO?%’%%%%//“drOPZHi ndazol - 5-y1) - pyrrol i di n-2- &&US2007/066069

HO B'"OH el F OH MS (mz: 475 (Mrl) 54 th....NCl c,

40 a SI?-,,0

(3R 5S)-3-[3,5-Di chl oro-3" - (nor phol i ne-

4- car bonyl ) - bi phenyl - 4-yl %%_hyl l-1-

(4,5,6,7-tetrahydro-2Hi ndazol - 5-y1) -

oYk bidlbiteZ-00NE,/MeD B4 Ohkont¥oefaphZ dsilica, 95:5:CHCL/EtOH/NH3)

yields 0.065 g as a white solid. MS (m/z): 422 (M+1).

Example 32
() 2-{3,5-Dichloro-4-f2-ox0-1-(4,5,6,7-tetrahydro-2H-indazol-5-y D-pyrrolidin-3-

5 yimethyl]-phenoxy }-acetamide
HN
. ﬁl% o} Cl
N
ol OWNHZ
o]

Combine 3-(2,6-Dichloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-
yD)-pyrrolidin-2-one, {Preparation 32)(0.25 g , 0.66 mmol), cesium carbonate (0.322 g,
0.99 mmol), bromoacetamide (0.136 g, 0.99 mumol) in DMF (5.0 mL) and stir at room
10 temperature for 17 hours under nitrogen atmosphere. Cool to room temperature and
evaporate to a solid. Initial purification using SCX Mega-bond Flut (Varian, 0.79 meg/g)
eluting the non-basic components with 9:1 methylene chloride/MeOH followed by elution
of product using 9:1 methylene chloride/7.0 NHs/MeOH. Chromatography (C18 Xterra
MS, 19X100 Sum, 55:45 MeCN/NH,COs, 10mM, pH 10) vields 0.095 g of a white solid.
15 MS (m/z): 437 (M+1).
Example 33
(+) 3-(2-Chloro-4-hydroxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-

one

20 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>CI, (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 CHCl;, wash with brine, dry over MgSQy,

25  filter, and remove the solvent. Purify the crude by silica gel column chromatography



554 (M+l) 55 FIgIRD'.. NCI SOF CF jpF
(3R, 55)-3-(3,5-Dichloro-3'-
[ r onet hoxy- bi phenyl - 4-yl net hyl ) - 1-
WO%@?@%&% t etrahydro- 2H i ndazol - 5-y1) - PCT/US2007/066069
pyrrolidin-2-one HO'OH 40 OCF, M5 (MK): 525 (Mtl)
-117- Exanple Structure and Chem cal nanme Synthetic
Reagent Physical data 56 CI FINR)..... NcitiO
.., 401 -109-

using 10% FiOH in CHCI; to elute the pure product. Remove the solvent to afford 2.24 ¢
(78%) of product. MS (m/e): 364 (M+1).
Example 34
3-(2-Chloro-4-isopropoxy-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1}-pyrrolidin-2-

ong
HN
“Ohdon
N
CH,
o~
CH,

Treat a solution of 3-(2-chloro-4-hydroxy-benzyl})-1-(4,5,6,7-tetrahydro-2H-
indazol-5-y1)-pyrrolidin-2-one (0.2 g, 0.58 mmol) and 2-Jodopropane (0.06 mL, 0.64
mmol) in DMF (4 mL) with potassium carbonate (0.1 g, 0.7 mmol) and stir reaction

10 overnight at room temp. Quench the reaction with IN HCI and extract with EtOAc.
Wash the organic with brine, dry over MgSOy, filter, and remove the solvent. Purify the -

crude by silica gel column chromatography and remove the solvent to afford 0.11 g
(48%) of product. MS (m/e): 388 (M+1).
‘ Example 35
15 (3R,58)-(-)-3-(4-Benzyloxy-2,6-dichloro-benzyl)-1(4,5,6,7-tetrahy dro-2H-indazol-5-yl)-
pyrrolidin-2-one '
HN

f\‘i%\ Q Cl
O
cl O’D

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
20  (R)-4-((R)-4-Benzyl-2-oxo-oxazolidin-3-y1)-3-(4-benzyloxy-2,6-dichloro-benzyl)-4-ox o-

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 mamol) and stir at room teroperature for an
25  additional 1 h.
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Cl ...- (3R 59)-3-[3,5-Dichloro-4-pyridyl-4-
yl met hyl] -1-(4,5, 6, 7-tetrahydr o- 2H ndazol - 5-y1) - pyrr

WO%P'??%E e o ceoe B o HOL % L st ose06o

M5 (mz): 57 1;1 G C
(3R 5S5)-313,5-Dicliloro-3-pyridyl-4-
yl met hy1]-1- (4,5, 6, 7-tetrahydro- 2H ndazol - 5-y1) - pyrr
olidin-2-one OHI HON Ms (mz): 441(M+) *58 ttib...N
Cl 40 sF el o (3R 5S)-3- [311 - Di chl oro-4'-(4-
trifluoronethyl-piperidine-I-carbonyly
bi phemyh mé aﬂﬂnﬁf?stﬂ%){éf]gleﬂdeeé‘ne@ ,18mdve the DCE by evaporation, replace

t et rahydr o-2H i ndazo pyrrolidin-2- one
Wl‘gh)?a_()(_) md. of ethyl acetate, quench the resultmg mixture with water, and separate.
Wash the organics with several portions of NaHCO; (sat), dry over sodium sulfate and
evaporate to a foam. Initial purification over 50 g Mega-bond Elut first using 95:5
CH,Cly/methanol to elute the non-basic components of the reaction mixture followed by
product using 95:5 CH,Cl,/7.0 M NHs/methanol. Chromatography (silica, 97:3
CH,Cly/methanol/NH3) provides 5.32 g (52 %) as an amorphous solid. MS (m/z). 472
(M+2), [0 -25 (¢ 1, methanol).
_ Example 36
(3R-58)-(-)-3-(3,5-Dichloro-4'-flucro-biphenyl-4-ylmethyl}-1-(4,5,6,7-tetrahydro-2H-
indazol-5-y1)-pyrrolidin-2-one
This compound is synonomous with and identifiable as (3R)-3-[3,5-Dichloro-4-
fluero[1, 1'—biphenyl]—4—y1)méthyl]— 1-[(58)-4,5,6,7-tetrahydro-1H-indazol-5-y1]-2-

pyrrolidinone

Odoh

Dissolve (3R, 58)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-ox0-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-5-yD)-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)4 (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 tempefature, 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 NaHCO3, 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,Cly/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 3.86¢g (74 %) of an
amorphorous foam. MS (m/z): 460 (M+1). Chiral HPLC analysis (Chiralpak AD-H,



0,8,0 40 oN XF F M5 (mz): 619(M+) -118- Exanple
Structure and Chem cal nane Synthetic Reagent
Physical data *59 HN C CI 0 40) o 5=0 | ﬁéghmmmwmﬁmw

WO HOHIHER 3.1 3, 5-Di chl oro-4' -
met hanesul f onyl - bi phenyl - 4-yl nmet hy1] - 1-
(4,5,6,7-tetrahydro-2H i ndazol - 5-yepyrrol i di n-2-one

-111-

0.46X15 cm, 60:40:0.2 3A ethanol/heptane/DMEA, flow = 0.6 ml/min, UV: 250 nm) 9.8
minutes (> 99 % ee). [a]”p 20 (¢ 1, DMSO)

Table 7: Prepare the Examples in Table 7 essentially as described in Example 36

substituting the reagent indicated in the column labeled Synthetic Reagent.

Synthetic Physical
Example Structure and Chemical name
Reagent data
HN
) o) al
Oy
“ : N=CH, ,Ill .
N N\\_Q MS (m/z):
37 | (3R.58)-3-[2,6-Dichloro-4-(1-methyl-1H- 50 446 (M+1)
pyrazol-4-yl)-benzyl]-1-(4,5,6,7- ©
tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-
one
HN
h'i\\i: \ob cl
N at
C HO..OH
1 OCF, MS (m/z):
(3R,58)-3-(3,5-Dichloro-4'- 524 (M+1)
triflucromethoxy-biphenyl-4-ylmethyl)-1- OCF,
(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one
HN
e ) 0 cl
br«b' ®
al B
0 MS (m/z):
39 ¢l
475 (M+1)
(3R,55)-1-(4,5,6,7-Tetrahydro-2H- )
indazol-3-y1)-3-(3,5,4"-trichloro-biphenyl-
4-ylmethyl)-pyrrolidin-2-one




HO, . _OH 13" 0 H3Q\\ 0 M5 (' z):

. a d
S) -

3R 5
% RPE G 5

, 411P at
3-[3,5-Dichloro-4'-

518( M)

*60 H P

met hyl bi pheny1- 4o Y1 E% Ddsos

%
t et rahydr o- 2Hi ndazol - 5-y1) - pyrrol i di n-2- one HOQ
B,OH 40 CH3 M5 (mz): 454(M+) *61 1- INR),..NC \
1 , Cl
-112-
Synthetic Physical
Example Structure and Chemical name
Reagent data
HN
h:]\\ 0 ol
9 T
cl ' O HO ., .OH
10 CF, MS (m/z):
(3R,5S)-3-(3,5-Dichloro-4'- 510 (M+2)
trifiuoromethyl-biphenyl-4-ylmethyl)-1- CF
(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one '
HN?J\\ o e
O
C o HO.,B,OH
N
Al 0 MS (m/z):
(3R,58)-3-[3,5-Dichloro-4'-(morpholine- 555 (M+2)
Q" N
4-carbonyl)-biphenyl-4-ylmethyl]-1- (jcl)
(4,3,6,7-tetrahyvdro-2H-indazol-5-y1)-
pyrrolidin-2-one
H'E' \\i ) ci
Nb ” O HO._.OH
oL, |
0 o cH @ MS (m/z):
(3R,58)-3-(3,5-Dichloro-4'-isopropoxy- Ho. & 500 (M+2)
3
biphenyl-4-yimethyl}-1-(4,5,6,7- \(;
tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-
one




WO

IP H (3R 5S)-3[2,6-D chloro-4-(1Hindol-5-

y1)-benzyl] - 1- (4, 5, 6, 7-t et r ahydr o- 2Hi ndazol -
n-2-one HM (mMz):
4 WD 2007/ 124254PCT/ US2007/ 066069 E‘?LHUSZ“W’O““@
name Synthetic

rrolidi

Exanpl e Structure and Chem cal

47904-9

1)

5- y1) Py

Reagent Physical data 62 HNo....N. .Cl 11 \0 CH,
-113-
Synthetic Physical
Example | Structure and Chemical name
Reagent data
HN
,;,\\i: \ob ¢l
Ny
¢l O HO._.OH
43 O MS (m/z):
I i 442 (M+2
(3R,55)-3-(3,5-Dichloro-biphenyl-4- (M+2)
ylmethyl)}-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one
HN
o) 0 cl
¢ =N HO._.OH
> B
“ F N MS (m/z):
(3R,5S)-3-[2,6-Dichloro-4-(6-fluoro- | _n 461 (M+2)
pyridin-3-yI)-benzyl]-1-(4,5,6,7- F
tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-
JO S
oy
C e
! | N HO. 5 -OH MS (m/z):
45 ] | = 461
(3R,58)-3-[2,6-Dichloro-4-(2-fluoro- N M2)
pyridin-4-yl)-benzyl]-1-(4,5,6,7-
tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-
HN :
N 0 cl W
Né 0.0
cl = !\lH "B- MS (m/Z):
46 —N %) 432
(3R,58)-3-[2,6-Dichloro-4-(IH-pyrazol4- | o= M) .
yl)-benzyl]-1-(4,5,6,7-tetrahydro-2H- 7(0
indazol-5-y1)-pyrrolidin-2-one




io F (3R 55)-3-(3,5-Dichloro-4"-fluoro-3'-
nethoxy bi phenyl - 4-yl nethyl )-1-(4,5,6,7-
trahydro 2H i ndazol -5-yl)-pyn-olidin-2- g " OH
WOME[’IW? CH, M5 (mz): 488(M+)  * Indicatest POT/US 20071066069
substitution of tetrahydrofuran as sol vent over
di rnethyl glycol. Exanple 63
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cl O HO. ;~OH
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one




pyrrolidin-2-one
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In Scheme U, compound Ig is fornmed by treating
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MS (m/z):
525 (M+1)




67 Cl Firtivo,

NI\'"tij CCNIML.,

(2 6- di chl or o- 4- nor phol i n- 4-

¥ benzyl)-1-(4,5,6,7-tetrahydro- 2H ndazo
WO ST 5 one i Th RNO VB 449 (M+) 68 C
1-111?11t). . ..

(3R, 55)-3-(2, 6-di chl oro-4-piperidin-I|-yl

\ C

"0 (3R 59)-3-[
Pé’i‘}%%;ob'gg 6069

-benzyl)-1-(

4,5, 6, 7-t et rahydr o- 2H i ndazol - 5-y1) - pyrrol i di n-2- one
\/) HN M5 (mz) 447 (M) 117 69
' Synthetic Physical
Example Structure and Chemical name
Reagent data
HN
ﬁ%é:)ﬂ{%7 o
OH
cﬁ\@ ! MS (m/z):
> ' ’ S (A PT Ve
(3R,59)-3-[3,5-Dichloro-4-pyridyl-4- #N J ().
ylmethyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-y1)-pyrrolidin-2-one
w HN 3
b‘b g }
! MS (m/z):
57 HO™ I N
. ) # 441(M+)
(3R,58)-3-[3,5-Dichloro-3-pyridyl-4-
ylmethyl]-1-(4,5,6,7-tetrahydro-2H-
indazol- S—yl)-pyrrohdm— -one
HN-7
g
E‘\‘wg’)‘\ O\B,O
ssg MS (m/z):
5 -3-[3.5-Di 4" (4-
(3R,5S)-3-[3,5-Dichloro-4'-(4 6190MEE)
trifluoromethyl-piperidine-1-carbonyt)- ) Q/

F
biphenyl-4-ylmethyl]-1-(4,5,6,7- Pl
tetrahydro-2H-indazol-5-yI)-pyrrolidin-2-
one




1-1X, .

..0...C \ C NyCH O

(3R, 55) - 344- (4- acetyl - pi perazin-1-y1)-

2, 6-di chl oro-benzyl]-1-(4,5,6,7- OyCH3 N C)

WOH2$42500 (M+) - 123-

tetrahydro-2Hi ndazol - 5-y1) - pyrrolidin-2-

/1 ?:,

N H M5

PCT/US2007/066069

00 (3R 5S8)-3[2, 6-dichl oro-4-(4-
met hanesul f onyl - pi perazin-1-yl)-benzyll1-(4,5,6,7-te

one

70 C

trahydro- 2H i ndazol - 5-y1) - pyrrolidin-2-one 4 CH
0- 25 -11%-
Syntheti " Physical
Example Structure and Chemical name YHEEHe ysea
Reagent data
N
N )
7 o
_ HO, _OH
e B
? .
%50 5=0 @ MS (m/z):
CH, 120 518(M+)
(3R,58)-3-[3,5-Dichloro-4'- H,C \})
methanesulfonyl-biphenyl-4-ylmethyi]-1- 7
(4,5,6,7-teirahydro-2H-indazol-5-y1)-
pyrrolidin-2-one
N
N !
? cl
'\é ' HO
»
“ C MS (m/z):
%60 CH, -
454(M+)
(3R,58)-3-[3,5-Dichloro-4'-methyl- CH
3
biphenyl-4-ylmethyl}-1-(4,5,6,7-
tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-
one
HIN:
N h 0 cl
%S :
"o O A / :
*61 N MS (m/z):
479(M+)
(3R,58)-3-[2,6-Dichloro-4-(1H-indol-5- LB
y1)-benzyll-1-(4,5,6,T-tetrahydro-2F- HO OH
indazol-5-yh-pyrrolidin-2-one




1 NC) NHM (n/z) 526(Mt) 71 H 'INo. ..Cl CN
OH (3R, 5S)-342, 6-di chl oro-4-(4- hydr oxy-
eridin-l1-yl)-benzyl]-1-(4,5,6, 7-
WO?@?F@H dr 0- 2H i ndazol - 5-y1) - pyrrol i di n-2- BRHEUS20g}fes06d
/L. NE M (111/2Z) 463 (M+) Exanple 72
(3R, 5S)-342, 6-Di chl oro-4-(4-fl uoro-phenoxy) - benzyll-
1-(4,5,6,7-tetrahydro-2Hi ndazol - 5pyrrolidin-2-one
ca a Treat a mxturlj9
(3R, 5S) - 543- (2, 6-di chl Or o- 'hydroxy benzyl) - 2- oxopyr
;6 7T-Tetranydro- | Ndazmlfz 2- Talpapaat
te rStmbmteand Chémical amtle
(3R, 55) - 543- (2, 6-di chl or 0- 4- hydr oxy- BeApt) - 2- oxdidy

nnﬂ.g%lj - 4 o, b, / rtetrahydro
er\‘ HO\B,OH
MS (m/z):

62 C1
(3R,55)-3-(3,5-Dichloro-4'-fluoro-3'- 0 438(M+)
F
methoxy-biphenyl-4-yimethyl)-1-(4,5,6,7- Oty

tetrahydro-2H-indazol-5-yl)-pymrolidin-2-

one

* Indicates substitution of tetrahydrofuran as solvent over dimethyl glycol.

Example 63
(R)-3-(6-Chloro-2,3-difluoro-4-trifluoromethyl-benzyl)-1-(4.5,6,7-tetrahydro-2H-indazol-
5 | S-yD-pyrrolidin-2-one

HN%MO(

Combine a solution of (R}-4-((R)-4-Benzyl-2-oxo-oxazolidin-3-yl}-3-(6-chloro-
2,3-difluoro-4-triflnoromethyl-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

10 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
sodivm triacetoxyborchydride (0.39 g, 1.8 mmol), and stir overnight at roorm temperature.
Quench the reaction with water and extract with EtOAc. Wash the organic with brine,
dry over MgSQy, filter, and remove the solvent. Purify the crude by SCX resin exchange

15  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).



-124- indazol e-1-carboxylic acid tert-butyl ester
(Preparation 50) (0.238 g, 0.495 mol ), 4-

wo TR0 o ol ) “and 4a mol ecul ar i evelCTBOUT IR

10

15

20

25

in CH2C12 (8 nmL) with copper (11) acetate (0.090 g,
0.49 mmol ) and stir for 16 hours at room tenperature
under N2. Renobve the solvent in vacua 5 to afford
crude product and purify 93, silica using a 0 to 100%
et hyl acetate in hexanes gradl ent to afford 0.123 g
(43% of the N Boc' d prg e({4Rf = 0. 25 2/ 1 ethyl
cet at e/ hexanes) tha (8 nmb),. treat
RARDIAR EF‘@P’(}TQ ﬁﬂ)chloéﬂnhen@fiﬂ @?mt@m&%eﬂ Asepl-5-yD-
tenperature. Dilute thgmoraebicad W th ethyl acetate
and wash with vaf er . Dry the organic |ayer (Na2SO4)
and renove the s I ent bn vacdjo to afford crude 10

product that is r t ze from et hanol / hexanes’
to afford 0.034 ¢ t|tIe conpound. MS
(n/z): 474 (M). Scheme cl Scheme V,

compound 1h is formed by treatl ng ound 25 with
various 15 ami nes (NBRR) under carbon nonoxide and
Pd ( dpppyndPeephratidnotied, 5 10y7 - Fesrpwdsd-2lbfindplaél-Saylemige)dOAc7 g, 3.4 -

B B RO Lo P KN (e o i
qufpv}azmidém3~sl)6 - -bergIoang drdiahiep-benzy D d-oxo-butyraldehyde
433k 3B ) sPYERRY 8 B0 2tk GRe i ARoPhABUE and

rifldoro-nmethanesul fonic acid
stg fgr_ ]C’y] h_; Mg QA:EH G076 2p2.8 mmol) and stir at room temperature for 4 h.

Q‘ixEﬂcf:l L@ PR L3R S e gmel,tafég pfatd ﬂteedrg@tw daGred o Qa1
N) Eérrolldln (?Z/Orrethylkﬁﬁg ester
PQIPPI@;?& H O (saty)bripg dqdovgr sodiumgsufipip pid evpppraed ip a frm.
PAOYif§Qiion (Sgﬁr M8A-tord Eﬁf‘ﬁst ang ab: S\MI-BCIQMT‘@'ehﬁthe non-basw
(0. 17q 94 mmol ) and - bi s(d pheny hosz/p no) -
T R SRR R R SR s
NETMOHNShosids0.90nd€61962s REAmGEPERORLA. MS (m/z): 472 (M+2).

Example 65
(3R,5R)-(+)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yI)-pyrrolidin-2-one

o bl‘

Dissolve (3R,5R)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-0x0-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrabydro-2H-indazol-5-yD)-pyrrolidin-3 -ylmethyl]-
phenyl ester (Preparation 48) (0.34, 0.527 mmeol) 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(PPhs)4 (0.061 g, 0.052 mmol) and heat to 80°C for 17 hours. Dilute with ethy! acetate
and water, separate and save both layers. The pH of the aqueous layer adjusted to ph 9



-125- nonoxi de pressure at 80C for 3 hr. LCMS shows
consunption of starting material. Cool to anbient
erature and add ethyl acetate (50 m)

WO%@% Extract the aqueous phase with et ﬁgfjﬂ%%“m
acetate (50 mM). Wash the organic phases with 0.5 M
aqueous HCl (2 x 10 m ), saturated sodi um
bi carbonate solution (10 m) and brine (10 m). 5
Conbi ne the organic phase dry over nmagnesium
sul fate and concentrate unaer reduced pressure.

WA IRRIO0E, dolf Back Wi Q{tfpfﬂlkb@tpoﬂtlﬂnsa)f ml\l}?rpicetate The orgamc layers

di met hoxyet hane and treat wth aqueous hi um
aFrAmbrd dVYPLROP Y spifateand evstoraﬁe fP(‘}Flﬁ‘Z““P’ﬁ sveaﬁcés BFggrhond
elu@ W8It 0r, e ilanbiuh& 95istdHELNth-ACEN AL §icldd Basit dompbiknts,

BioskoRe Bk FE8 B R ihete 985 St 25 R i e

cWping fsldd affloyphafdils amNBIS(dl)MHe0 (tvﬁaptbtmel ABLE healysis

R T g e

08250 ©@a) 12P5mbucHREE24 N0 (8 1 NBakD).yi el ds 0. 170 ¢
as a foam Ms (m z): 477 (M1).

Exanple 74
(3R 5S)-3[2, 6-Di chl or o- 4&chednettr i f | uor oret hyl - pi peri di
ne- ]s-ogar bonye- benzyl ] - 1- (4 5,6, 7-
15t ef ahydr o- 2H- | ndazol - ;q pyr rg- di n 2-one 111
C n ) Dissolwe (3R 5 ﬁtbbr«fvb\lelor O, suIRTonl c

aci d “@G 0- 442- & L?H(z jéil
trlfluoro quogy1-4—5-6 7- tetrahy ,mlaz

-5-ye- {)yrrol i di -3z yi met hyl k phenyl ester
(Prepara ion 43) (0.307 g, 0.48 mmol) in®5 m of

ar gom -SsRated & doinpdune Neis fotdd Batkeatihd ddbmpound 24 with va:ﬂous
aﬁ#‘é{ &AF@E@&? tmr%é;'!:@a\gea{ iOq L(E] E)lllt;gv:g'd bsyareltnoxgag)otztnﬂfge oroup gom

phiasddiiphenwlinhngphdno) - f errocene] di chl or opal | adi un( 1
1) (0.02 g, 0.024 nmol ) __and tg6| ethylamne (0.21 m,

1.48 mol ). Stir under arbon nonoxi de
(BRE3SY BF[2.6 ANicBRE 4F(@phehyhpiperAitiel1-31)enyf]- 1a¢ G- Bty droH-

di met hyl formam de ret hylam ne (0.25 m,
1.76 mmol ). Heat a]tdaaggén?) |2Oénder 50 psi

car bon nonoxi deBjRessure. LCI\/IS 25 shows consunption
of starting mate '. ol tp ambient tenperature
and add et hyl acetaren(50 and water (10 nt).

Extract the aqueous phase, et\hyl acetate (50
m ). Wash the organic phases wl{hlwater (10 m) and
brine (10 mi). Conbine the organic ses, dry over

sodi um sul fate and concentrate undersr educed

pressure. Dissolve the crude product in

di rreﬁl%w@ttﬁaﬁé(3£n’i§)tTrlﬂmrowethnnezulmnwalélét%dwhitrﬁﬁdﬁwoxo-
1y iRt iR hanel @Ry B0b Htﬂtaﬁh{r&oﬂﬁﬂmda%ilﬁtylf ﬁrITO%dIHIBS at

ambi ent tenperature, Dilute acet at e
R e reseation TR et o ealand G b stide
((mtstg egshmhm?qxeteteay( ﬁgymmme\@s H]L§ tt)ezoqftcg@fu Shaiaaaes

wat er and brine (10
m&r@’m g Lepg! thy F"‘;?“B’x‘}é‘? rogad?rﬂnﬁrﬂéttﬁ f“atté@a‘a‘ﬁ@ %Rt a
&t il Eﬁﬁ%@g7 3 Eﬁgﬁﬁﬂga&wﬁhﬁg&@m&§gghb Id 0. dggd
ica i,n e S
v %‘a Wi PLY B Preguifsy a0 g re(“l\ﬂt-’i)@e SEXEN "8‘3”?5%0
(3 R5 S)-3ichloro-4-(4,4- difluorop ip eridine-
-car bonyl) - benzyl]-1-(4,5,6, 7-
t et rahydr o- 2H i ndazol - 5-y1) - pyrrol i di n-2-one \
N. %9CI 10Di ssol ve (3R, 5S)-Tri-fl uoro-net hanesul fonic
acid 3,5-dichl oro-442-oxo0-1-(2-




5

WO %6%

trifluoronmethanesul fonyl-4,5,6, 7-tetrahydro-2H i ndaz

-5-yl1)-pyrrolidin-3-yl nethyl k phenyl ester
Pregarat|on 43) (0.304 g, 0.48 mmol) in 5 nm of

arged di net hyl for mami de. Treat wit RCT/US2007/066069

4, 4- dlfluoropiperidine-FIC1 salt (0.22 g, 1.41
mmol ), catal yst:
[1,1" - bi s(di phenyl phosphi no) -ferrocene] di chl oropal I a
di um(T1) (0.02 g, 0.024 1%_ ) and triethylam ne
(0.21 m, 1.48 mml). Stir~tnder 40 psi carbon
aﬂf@ﬂ%dg sroeﬁa SISLHH? whth aa%ls@‘f Hethand) in cm HRfi&t foaatfﬁtdxﬁdw

, %G a‘gfl d nore triethylam ne (0.
&%Sﬁhof tﬁ%ﬁwpoupé San'z35e3 P-4 hrs at 50 psi
car bon nonoxi de pressure. LCMS shows consunption of
starting material. Cool to ambient tenperature and

Bl o S =

siisttiighfer Hplgaplippepdiasesh the telagamainélcatécmﬁ thel cpluanndabeled ne
nbi ne the organi c phases, dry over sodi um
Sgltg?twlgea El:ﬁ concentrate under reduced pressure.

lJIbbUI [S] llle uuue Pt UUUbl 71T 5 thet P 1
WHamBlchpxyet hanecridcd Keat wWith 2 M (%'ﬁe%bcs it Flﬁ%n

hydr oxj de solution (1 nil). Stir fopr Reagent af abRiken|
tenperature. Dilute with ethyl acetate (50

wat er (10 \an EXtract t he aqueous phase{wi th
et hyl @cet at N& 1) . Wash the organic phases
ng

W th water |ne(10 mL) . Conbi pe the
or ganif phases dry @éve odi um sul f ate_and
cqacentrate under reduced °essur o, Ghr ogat odFR Ry
(silicla, 98:2 CH2C12/ 2M NH3 in MeOH) “el ds 499 gga)
as a fdéﬁﬁw -{ (3o Yichlgpy-aphglin-4-_ 1 27 Exanpl e

3,5-D| %b#% 2x0-1t (4,5, 6, 7-{etrahydf
0-2Hin Q%Z?l-}w:@% érﬁ;r!holéll[odzllﬁ 3- yl net hyl kbenzam de
5Di ssollv@ztfrﬁ YIP'BEF%LdWEQ—ﬁ}fnesuI fon|c acid

[ =)

3 5-dilchl oro- A[’) oxQo-1- (’)-

<y

trifluoro 'fhinesquony -4,5,6, 7-1 etrahydr of 2H- i nda

N

ol - 5-y1) - pyr d -yl met hyl k ppenyl este
(Preparation \52 0.35 nmml), in 5[m of
Ar gon-| sparged toI ueme. @ Wi th isopropyl amne
(%31039, 1.42 mol) and HN@ MS (m/z)
bi s(di phenyl phosphi no) - 44%%+
ferrocqa@]sgj Sztd @ﬂiematomﬁtbamtﬂﬂi-ylco 02 g, 0.024 l))

and stiji psi, carbon 10 npnoxi de pressure at
80C fo be“ftz.?/l)h]r(4 %@@“@W&ﬁ% HyWetdhpt i on of starting

“mat er i [ad-yl)-paflidine-aEbi ent tenperafure and agd et hyl
acetatle (50 mM) and water (10 nl)| Extract the

aqueous se th ethyl acetate (50 ml). Wash the
or ganilc % h 0%'5 M aqueous HCl (2 x 10 m),
sat ur gt ed onate sol ut ag, mM) and
brine |(10 m). orgam ses dry over
mggnesii um sul fat e and copcsg nt ERt e r ed {1880 (m/®)
pressure. Dissolve the cr udéfproduct a M 496 v
di met hoxyet hane and treat with 2 M agNeous [ithium
hydr ox t|r for '24 hr§ at
anbi ent(siié%ﬁ%r‘l 4 I{’i”ffr%ﬁ‘ et hyl acetate (50
) an@ﬁAﬁblﬂbm(b]aﬁ)zyﬂ![H}(W extract the aqueoyis phase

Annt At~ (EN \I\bc- han r\rnan a3 nlnac-r\c-

t+ h t
Wt \,L||_y| aocCctTaoar C— (o9 1) VXS LA | PTITAoS T O

with water (10 ml) and brine (10 nml). Cbnblne t he
organi ¢ phases, dry over sodium sul fate and
concentrate under reduced 20 pressure.

Chr omat ogr aphy (silica, 95:5 CH2Clil 2M NH3 in MeOH)
yields 0.073 g as a foam M5 (mz): 464 (Mtl). Schene
W -128- treatnent of

3-(4- Bronn 2-chl oro- benzy0- 1- (4, 5, 6 7-tetrahydro-2H

LR R | — 1\ i e e o=l A e Y o e o~ aal



HN ClI Di ssol ve
3- (4 Brono 2-chl oro-benzyl)-1-(4,5,6, 7-tetrahydro- 2H
ol -5-y1)- pyrrolidin-2-one (Exanple

wo 10"1’62‘%‘0” in DVME (5.0 nL) and de- gas wthgé'f&’gz"%;’"‘[“‘“’“’
streamof nitrogen for 5.0 mnutes. Add
(4- Met hyl - pi perazin-1-y1)44-(4, 4,5, 5-
tetramet hyl141, 3, 2] di oxabor ol an- 2-y1) - phenyl | - met hano
ne hydrochl oride (0.1.14 qa 1.58 mmol ), followed by
2.0 M sodium carbonate (2 é m., 4.06 nmol) and

conti Nug wﬁgﬁQQ§1m@gglggbfpﬁwﬂmiy_Ld4 g, U.lib iely)

and heat to 80C for 17 hours | ute with ethyl

acet at po%¥nd wat er, separate and save both | ayers.
adjusted to-15 ph 9 wth

t The pH of the agueous layer |
1.0 N *n ck extract Mﬁth three portions of
| ethyl hcety e or anlc | ayers|are conbi ned, dry

over spdiu evapor at ej Chromat ogr aphy
(silicp 95: 5 %)NHG y|@Ids 0/08 ¢
(0.6 % of the t|tIe conpoungd s an (ﬁﬁp Fhor ous
foam MS (nfz): 533 (M+l). le 78, MS (m/z)
20%- (4} Bronp- 2- chl or obenzy0-1-(4, 5, 6 H

N
7-letr hsyég 3
-1 ndazp [ r ﬁlﬁ one. HN\i N nmbi ne Qﬁhﬁl
2-(4-Dbf §R§S¥§@%§Sgoog%zyo 4- oxobu1ano£ie (092 g, 2
8 mmol ) methangsubforpylpineraginyldylbbepekli-ndazol - 6- ami ne
hydroc i@fé@'ﬁw&r@ﬁﬁp@m%g@&u%% (490 my, 18 rnnol)
and sofi um'tri acet oxybor ohydri'de (886 ng, 4/2 nanol
in di chivoobdrfRame (50 nl) 25 and stir for 48 hours

at _roo fpnhprnfnro Add maLg;_éy;i_ngLagLﬁiLLJL_wwa
CH2d 2 ﬁrua 6129 Oorganic | ayer over gnesi um
ca g

sul fatg co centrat e. Purify the|residue
by sil aphy affords the tifle
conpouhd (428 ng, mz):| 410 (M2)] Exanpl
79

(F§)1 3-(4: -Fl uor o3, 5-di et hy! b phe ny@-yl ethyrp
gﬁ,sﬁf ?@égﬁﬁrozﬂ(i ng -5t Ny | 463 (M)

0 a sBluti on of
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Tr|fIuommﬂﬁewhﬂhb@uWMdﬂﬁéﬁébld

?é?£?:P?%ﬁ¥%ﬁé%%%§%gﬁ??gﬁl%mmnz- 7-tetrahydro-2H—i1

dazol - pn¢1) - pyrrol i di n- 3-yl net hyl k phenyl ester
(Preparation 66) (1. .05 g, 2.2 mmol)

4- Fl uor ophenyl boronic acid (0.38 g, 2.7 10 nmol),
and sodi um car bonat e (OE§§1 723. 4 nnDI) in THF (15
nm.) and water (5 nmL) wi nltro% t he
(FRarI-Beb-Richlgro-4-(4- ﬂuoro—phenoxy) benzyi]-1-(4, 5 6 7 tetrahydro ?H-indazol-
TetraIC|s(tr|phenylphosphggg)palladlun(O) (0.13 g,
0.1 nmmol ) and agai n purge,. 'Eh nitrogen. Heat the
reaction to 80C and stmﬁmF¥$ PMir. Treat the
reaction with I N (5 m) and cool to room
t enper at ur e. @ew%&te Oreactdon with 1IN HCL.
Extract the aqueou ft he organic
with brine, dry over ilter. Purify
the crude by silica geI col um chr omat ogr aphy usi ng
CH2 Cli2ataumaixiB il oAAROFH ) &b - [3A(2, el h ot -k duoxy -Hehay Dpdio®-

PPy Y3 g e Sl SRR by s

(AR ;536 2 B-dicblorafrppdroxytbéneyiapol-pysrolidin- 1 —Y1]“4 5 6 7 tetrahydro-

'O




yl)-pyrrolidin-2-one C ci 20 A m xture of
trifluoro met hanesul foni ¢ aci d
5-dichloro-4-[(R)-2-o0xo0-1-(1-
WO?‘IDF”H“E:%r onet hanesul fony1-4,5, 6, 7- tetrahydrggilll—ll-s%"ﬂ"a%??"‘w

-4-yl)-pyrrolidin-3- ylnethyflphenyl ester and

trifluoro-nethanesulfonic acid

3,5-dichloro-4-[(R)-2-o0xo0-1-(2-

trlfluoronethanesulfonyl- % 6, 7-tetrahydr o- 2H i ndaz
-4-yl)-pyrrolidin-3- ylne? yl k 25 phenyl ester,

1ﬂaﬁﬂ@[ éérb&!;}hJ §:s1d Q68801 Giter @zl;iﬁxamw) (0. 233 & 0 495 mmoi), 4-
4-f | uor ophenyl boroni ¢ aci
ﬂr*?ﬂ*iSPBenY@%’Plﬁ r%F’éé? bhaf&o panodaEghN @1% Or?ﬁﬂrrsoll fﬁ'd ‘fﬂﬁp

roiQuiddevandonab i Cﬁ-ﬁCE’@mL 211 ﬁé} T} ReRR®.090q;, 0h9
m xture_at 60C, add Pd( PPh3) 4 (

npagliaed stirdon 18 4o Shropm fReE i @ldﬁfoN B d%%aﬂ%*hgf%ent g gacuo
5 6 gaed &rfdk préductanb gty of6i0ta dshe aﬁ)&@@ﬁﬂ"/@ﬁhyldbdtaué 2 hékanéy

E A A SR A R LR T
mmxms)aﬁ)ﬁssmde & iielieanplr(® eI trebOwidh )LIOBI(H smb,wm stm

ghas e ol Mentn o Ra Eiekbie3he ARy
vs(ateN D& ﬂh’d.o)gzamda)&lr MmmMemomhe @bettat exzcanth affasivadle

10 p{(ﬂg@q thaf is reﬁpst%l)éec} Ee O @lan exa % afg‘ '\98 0%%14‘%?@%6 title

PReVacto ™ cru
cgmmmmyhﬁnﬁ#ﬂt4bh@@®1 colunn mnth 5096ethy| acetate
i n hexanes to 100%ethy|C %§; te to afford 0.25 g of
10 the title product. M§§E : 458 (M+). Separate

t {&°tswo conponent nh&pgmﬁ)$@%@.l |dua

H tlongrs V|a prepﬂbﬂmwmﬁﬂﬁhlram gr bhy
ADJ' 5 X 28MEPH 60/ 40 et ORZ
@6 Efy nL/ m-#—=260 nm). The a
Sci

condi ti 8-dodrl ows:  Chiral pak AD-H, 4 6 150
nm 60/ 40 et hanol / héptane/ 0.2 % DVEA, flgw = O. 6
nmL/ mng 260 nm Exanple Ret tine % ee |sonmer [aro

(m n]?n Schegn% V],' 'cglhpoung @ is %%%ed by treating compound 25 with various
15 amines (NHRR) under carbon monoxide and Pd(dppf)Cl, followed by removal of triflate
- group from pyrazole nitrogen using 2M LiOH.

Example 73
(3R,55)-3-[2,6-Dichloro-4-(morpholine-4-carbonyl)-benzyl]-1-(4,5,6,7-tetrahydro-2H-
indazol-5-yl)-pyrrolidin-2-one

HN
N % 0 gl
oo eVs
0

Dissolve (3R,58)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-12-0xo-1-(2-

20

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}-

25  ferrocene]dichloropalladium(IT) (0.02 g, 0.024 mnol) and stir under 45 psi carbon
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Exanple 81

343 Di chl oro-4"44-trifluoromethyl -piperidine-1-c
WOB%&}F‘S}& phenyl - 4-yl met hyl ] - 1- PCT/U82007/066069

(4,5, 6, 7-tetrahydro-2H i ndazol - 5-y1) - pyrrolidin-2-on

e C 20Stir a solution of

543- (4' - Car boxy- 3, 5-di chl or o- bi phenyl-4-yl net hyl ) - 2-

0XO0-

pyrrolidin-1-y1]-4,5,6,7- ﬂ@??ahydro I ndazol e- 2- car bo

nﬁ%ﬁloklﬁe %%s&e‘é 0! C%ftS)ﬂr Eél(/l? ghéu%rc@&%l?t%ﬁﬁftééﬂ%‘n%gng74

in CFl2C12 azol e
C?OGI t9 3mbjienterperavest ynd i Pl acgfai 150rﬁl_1) ang, v@:eer (Ponl)., Extragt the
af}uexﬁg thée%ﬁa@%h ¥c!efrage| o(@m@ {nggp '\agh?‘% ?ﬁ rgaegqlnleﬁmég%ﬁt% @ aQQeous
551 B8 pOpptutascsodim BighbopETaIIAPE HOD HERAHEO R o .

5 danpink e 0? o) gha%esl AN ved DRSS sulh@ARY &nbddBats BhdtCRHuced

uce

under ressure to afford the crude product
PEE&S YTy é)1§8]€e Be efuée produqt in ] mhef gy cthanp andgregievipiz M
alptddtelini(@ thrHiaale soudti@at1 ! Biir 6/ Bk aﬁilbfjeht tfslﬁ%eﬁtm’er D?ﬁte
enper ration yields 0
et erea phai e (NeD pefear e apscpnpze g
akdhdtg (50 2IEX amgRh ehe@2ganic phases with water (10 ml) and brine (10 ml). Combine
10 the organic phases, dry over sodium sulfate and concentrate under reduced pressure.
Chromatography (silica, 95:5 CH2Cly/ 2M NHs in MeOH) yields 0.170 g as a foam MS
(m/z). 477 (M+1).
Example 74
(3R,55)-3-[2,6-Dichioro-4-(4-trifluoromethyl-piperidine-1-carbonyi)-benzyl]- 1-(4,5,6,7-
15 tetrahydro-2H-indazol-5-yl)-pyrrolidin-2-one
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Dissolve (3R,5S)-Trifluoro-methanesulfonic acid 3,5-dichloro-4-[2-0x0-1-£2-
trifluoromethanesulfonyl-4,5,6,7-tetrahy dro-2H-indazol-5-y1)-pyrrolidin-3-ylmethyl]-
phenyl ester (Preparatién 43) (0.307 g, 0.48 mmol) in 5 ml of argon-sparged toluene,

20 Treat with 4-trifluoromethylpiperidine-HCI salt (0.27 g, 1.43 mmol), [1,1°-
bis(diphenylphosphino)-ferrocene]dichloropalladium(If) (0.02 g, 0.024 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

25  shows consumption of starting material. Cool to ambient teraperature 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 'm1) 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



(3R)-3-(3,5-Dichloro-4'-fluoro-bi phenyl4

yl methyl)-1-(4,5, 6, 7-tetrahydro-1Hindazol -7- YD
rrolidin-2-one 10Purge a solution of

WO?‘%’”\‘?“&% o- met hanesul f oni ¢ aci d PCT/US2007/066065

3,5-dichloro-4-[(R)-2-0x0-1-(1-

trifluoronethanesul fonyl-4,5,6,7-tetrahydro-1Hi ndaz
-7-y1)-pyrrolidin-3-yl met hyI | phenyl ester and

trifluoro-nethanesul fonic ?g

3,5-dichloro-4-[(R)-2-o0x0-1T-( 2-

s&lﬁﬁén' (‘1' 9}[1? et l%"flﬁ.‘ %Elé't 519151)!1& ’te‘hxp’éraﬁl’rg ﬁlﬁﬁer xﬁhyéih{}@ ackldd (B@'ﬁﬂ)

yrrolidin-3-ylmethyl k phenyl ester
a{tcpwétsreﬁl ‘]‘E)@ﬁd epigl)act(ﬂle GRS p]gasgwﬂ%l)a,cetate (50 ml). Wash the
oflgafnlc gﬁsmﬁﬂydt&?[ﬁ% aﬁ‘&brﬂle((g) 3. 7C&nb1ﬂ§th§or%§u{@ﬂk

sodi um car bonate (3.
Oﬁq;rts?cg@ré ﬁulfaﬁa@ggoqc%rai;eélélgfrlr%ﬂqc% p{tﬁsure Chromatography (sﬂwa

ot 8taral-gdaii NER RHEMYO RESIEND D) Palalvakts WIS (21443 B1+1
0.127 mmol ) and hea?ﬁt he rea%@l on to 80C anc?lsti(fM -
for 1 hr. Cool to room ure and treat the

T Q@RSEPRME-Dith M- Lt@ﬂd(ﬂl&oﬁlpmd)nea%tﬁ)hﬂrly bdney1]-1-(4)5,6,7-

10

15

20

25

Dilute the reac n ract with
ethyl acetat e’ ”tﬁ?fg' CQ\%QH?Z@X é’?’”‘? ”déf"éed (Na2SO4)
and the sol ventHn rermved to afford 20 crude
product that |sN hfi € flrs'vvlthOto 10%

nmet hanol in CH2CIl , rian 10 g SCX
col urm with 9/ 1 012 OH EeniZ 1 GHRC12/ 2M
NH3 in MeOH to afford 0.785 g (6B% of the titled
product. M5 (mz): 458 (Mrl1l). Exanples 83 and 84

( R) - ﬁlsgo:ﬁve%lpS@ hi'rﬁfu@ro“matﬁiu‘éﬁﬂi@m@ h@@?@ﬁkﬁ%rcﬂl eyl - 1
4,5, 6, -tetrah%/dro 1H i nd

W@ﬁwﬁrsellfqnmli $h2.67 dﬁ@h(%@ﬁelfldﬁzqi SaSHhPBZBOhdm'3 -yimethdl-
%\1?1 éé%?ﬁ?&ﬁﬁhoﬂﬂ?}((%(ﬂ o EeRmRMop 1183)111 6ﬁaﬁ1gdh%p§r§&ﬁr at ed

o i ndi vi dual enantioners V%lﬁl
’En?j"ﬂfi‘%?p Hyeat ey # 51%%1191‘0,&@6 m%H@l Sklt {58 ol s de
C% 20 12‘%4%%:%) US2 "fe%lg%w% C%ﬁp?aﬂl%l (H)f(a |5|@ g
e.1T0l 1 owm
8 e G A Ml gé By ﬁ%ﬂﬁ?‘%{cwﬁm&r A
phRedulNtt BOIT fod BRTRIAD h@}&&ﬁlﬁx@mlgeo 024 mmol) and more
triethylamine (0.25 ml, 1.76 mmol). Heat at 85°C for 4 hrs at 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 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 brige (10 ml). Combine the
organic phases, dry over sodium sulfate and concentrate under reduced pressure. '
Chromatography (silica, 98:2 CH>Cly/ 2M NH; in MeOH) yields 0.028 g as a foam MS
(m/z): 511 (M+1).



% ee Time (mn) Nunber (c 1.0, DMSO 83 7.2 >99
Isoner 1 -61.5 84 14.2 >99 Isoner 2 -1.00
nEIe 85

WO eMHI24334 3, 5- Di chl or 0- 4' - f | uor o- bi pheny1- 4- JEREEHTAc6069
1-(4,5,6,7-tetrahydro- 1H i ndazol - 6- 5y1l)-
pyrrolidin-2-one Purge a sol ution of
trifluoro-nethanesul fonic acid
3, 5-di chl oro-4-KR) - 2- oxo- 1- ( 1-
trlfluoronethanesulfonyl 323 6, 7-tetrahydro-1H i ndaz

-6-yl)-pyrrolidin-3- yEggﬁﬂgﬂf 10 phenyl ester and
Cl )

trlfluoro nmet hanesul foni €

'§;55D1§hl@w|~}@1asgbw1[4(-lﬁ)oxg lgig 5,617~ tetpahydro-2H-indazol-5-yl)-pyrrolidin-3-

trifluoronethanesulfgg}yf%1 1§mgnmktetrahydro 2H i ndaz
6-y1) pyrrolldln ylnethylk phenyl ester

(Preparation 83) K% g, 0.89 mp)

4-f | uor ophenyl boro adid (0 14%/g 1 06 nanol ),

and 2M sodi um carb CHF (22 nL) with:
nitrogen. Treat the reactl

tetral ds(tri phenyl phosphi ne) pal Padi um(0) (0.051 g,

5 0. 0480l oy RRA m @@ esulfonic acid 3,5-dichloro-4-[2-0x0-1-(2-
trifluoromethanesulfonyl-4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-3-yimethyl]-
phenyl ester (Preparation 33) (0.229 g, 0.35 mmol), in 5 ml of Argon- spa.fged’ toluene,
Treat with isopropyl amine (0.103g, 1.42 mmol) and [1,1°-bis(diphenylphosphino)-
ferrocene]dichloropaliadium(IT} (0.02 g, 0.024 mmol) and stir under 45 psi carbon

10 monoxide pressure at 80°C for 17 hr. LCMS shows consumption of starting material.
Cool to ambient temperature and add ethyl acetate (50 mi) and water (10 ml). Extract the
aqueous phase with ethyl acetate (50 ml). Wash the organic phases with 0.5 M aqucous
HCI (2 x 10 ml), saturated sodium bicarbonate solution (10 m1) and brine (10 ml).
Combine the organic phases, dry over magnesium sulfate and concentrate under reduced

15  pressure. Dissolve the crude 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

20  pressure. Chromatography (silica, 95:5 CH,Ch/ 2M NHj in MeOH) yields 0.073 gas a
foam MS (m/z): 464 (M+1).

Scheme W

HN QLE HIT
N\b‘/\@ o CH,
NT
o O O
Pd(PPh),, Na,CO,

In Scheme W, 3-[3 —Ch10r0—4‘—(4—methy1—piperazine—l—carbonyl)—biphenyl—4—
25  ylmethyl]-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-pyrrolidin-2-one is prepared by
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15 the reaction to 80C and stir for 1 hr. Cool to
roomtenperature and treat the reaction with 2N LiC]—|
%\@?5 n.) and stir for 1 hr. Dilute the reaction w
A2%nd extract with ethyl acetate. The FBEH%“&WO“"”

| ayer is dried (Na2SO4) and the solvent is renoved

to afford crude product that is purified first with

0 to 10% net hanol in CH2C1l2 and then with a Varian

10 g SCX colum with 9/1 C12/ MeOH and then 2:1
CH2C12/ 2M NH3 in 20 MeOH tié%afford 0.233 g (57% of

tltelﬂ:ﬁaeﬁt' ok ?ﬂ Bﬁfnﬁ)dyﬁloro—mmlz(hj,6%&&W)2H -indabdi3s- yi)-

es 86 a

PR B {9 GG aipesE o b e T et hyl ) - 1
I § ﬁ]d@x@oo?ﬁlﬁneﬁ ?@?HQ)&H mkbkahS g Ak pRsence of PA(PPhs) and Na,COs.

1)-pyrrolidin one (lsoners_1 and 2) The
tvvo conponent i xture (EAMY 85) can be separated
I L @-cisthvi-duadi Abhé- O BIHSN &Hylmaghmethyl] 1 (4 5,6,7-
chr%mat ogragty %E?)r@al pak AD- I—BIWI%p nm 60/ 40
| PA/ hept ane/ 0 e@%@@nd?@bwgpﬁn‘éldﬂtﬁﬁw 250 nm)
The fol l owng enapti oners are isolated by the
procedur e above il | somer [a] 23D Exanpl e

% ee Time (
|/\N-CH3

M

Dissolve 3-(4-Bromo-2-chloro-benzyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pyrrolidin-2-one (Example 6) (0.471, 1.16 mmol) in DME (5.0 mL) and de-gas with a
streamn of nitrogen for 5.0 minutes. Add (4-Methyl-piperazin-1-yl)-[4-(4,4,5,5-
tetramethyl-[1,3,2] dioxaborolan—2—y1)—pheny1]—methanone' hydrochloride (0.1.14.g, 1.58
mmol), followed by 2.0 M sodium carbonate (2.03 mL, 4.06 mmol) and continue de-gas.
Add Pd(Ph3)4 (0.134 g, 0.116 mmol) and heat to 830°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 with 1.0 N HC], and back exiract with three portions of ethyl acetate. The organic
layers are combined, dry over sodium sulfate and evaporate. Chromatography (silica 95:5
CHyCl,/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-yDpyrrolidin-2-one.

HN-N

Um

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) (450 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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(c 1.0, DVMBO) 86 6.9 95.4 Isoner 1 -22.5 87 9.4 98.2
| soner 2 +18.8 Exanple 88
10(3R-5S)-(-)-3-(3,5-Dichloro-4'-fluoro-bi

WO LMY - 1- (4, 5, 6, 7-t et rahydr o- 2H BEE Dbt lockoes

i ndazol -5-yl)-pyrrolidin-2-one This conmpound is
synononous with and identifiable as
(3R)-343,5-Dichloro-4'-
fIuoro[l,ll-biphenyl]-4-y|ég?thyl]-1-[(58)-4,5,6,7-t
et rahydr o- 1H i ndazol yl] pyrrolidi none 15 Heat
f’%izwz’hﬁv&yov&f ma‘@gbngn ﬁu?igg P Lﬁﬁ%n&tﬁrﬁt@ Slﬂln e §e§1|d{1e by silica

etrahydro- 1H i ndazol m ne-

reimasph 7 S conng (08 RSB RISy GHO (412
pot assi um car bonat e, 9 txﬁglgmﬁtonltrlle and 180 niL
of water at 70C for w the mixture to coo
%3K@&hﬁﬁ%ﬁéé‘&%@ﬂ@lﬁhmﬂfﬂﬂle@ﬁ)dl 3o Gtefply deoniibingpaofs-
ACN (2 x 1.8 L). EAH%Tbﬁﬁn%Qmélltrate to 5 L of
sol ution, and then a J in 1l L portions,
dlstllllng of f 1}L h dime g3 times). Allow the
resulting am ne so tQ chol to 53C and then add
(R -3-(3, 5- ¢
Di chl oro-4' -fl uoro- bi phenyE 4y f hyl ) - 5- hydr oxy-d
hydr o- f uran-2-one (Preparation 90y (420 g, 1, 181
nmol es). Heat the m xture at 50C for 1 h and
to cRyge asslufigneh Triffpormethanesulpnic sidi. Sdimethyl-4- [CRH*OXO-I-
(iﬁiﬂ%@&ﬁn@ﬂ&é!ﬂéaﬂﬁhyldﬂ 6l -tdtrdilyir 25 1n R4S M yeS Didia B G irhdtiyi) -

phenyl ester (Preparation 66) (1.05 g, 2.2 mmol), 4-Fluorophenylboronic acid (0.38 g, 2.7

~ mmol), and sodium carbonate (0.36 g, 3.4 mmol) in THF (15 mL) and water (5§ mL) with

nitrogen. 'Treat the reaction with Tetrakis(triphenylphosphine)palladiun(0) (0.13 g, 0.1
mmol) and again purge with nitrogen. Heat the reaction to 80°C and stir for 2 hr. Treat
the reaction with 1N LiOH (5 mL) and cool to room temperature. Quench the reaction
with IN HCL. Extract the aqueous with EtOAc. Wash the organic with brine, dry over
MgSOy, and filter. Purify the crude by silica gel column chromatography using CH>Cl,
and 2M Ammeonia in MeOH to elute the pure product. MS (m/e): 418 (M+1).
Example 80

(3R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-yimethyl)-1-(4,5,6,7-tetrahydro-1H-indazol-4-

yl)-pyrrolidin-2-one

HIN
~/ 0 cl
Bt
T
F

A mixture of trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)}-2-oxo-11-
trifluoromethanesulfonyl-4,5,6,7-tetralrydro- 1H-indazol-4-y1)-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-y1)-pyrrolidin-3-ylmethyl]-
phenyl ester, Preparation 73, (0.49 g, 0.76 mmol), 4-flucrophenylboronic acid (0.13 g,



-134- mxture for 1.5 h. Heat the m xture at 70C for

1.25 h and slowy add water (5 L) to the hot

m xture. After heating an additional 1. 25 h
WORMPAZ42Mdi tion, allow the slurry to cool E’&@?ﬂ‘]m““@

tenperature and stir overnight. Collect the solid by

filtration, rinse with 1:1 ACNNwater (2 x 820 nlL),

and dry under vacuumto afford 522 g of solid.

Di ssolve a 5 portion (425_I_]%é_ of the resulting solid

in 4.25 L of 10% aqueous at 37C. Add Darco

oA HRAN socﬁzﬁn Srb Gl (G‘) Da{ é 9"28&1&1:@0_'_];%)‘[‘14%*(90 mB ARGk B L) is

cake wth THF (2 x 4 filtrate 1s solvent

DEREhAn GG iTottks IBJAt“Et%ﬁP “Cozth Ro(iih;)s Eb3ieo)>EapmoeD). Raise

tREeaa6n %é’m &atﬁ?é'?o B®)-dnd stir the reactlon for 1 hour. Cool the reactlon dilute
- 3- ( chloro-4'-fluoro-b %hen y1-4-yl met hy ()))
4) angd
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gt room enperature
caglitiogg tre tathle@s thralph& A@LHf #.60¢ EH0inon,. 60R0 mﬂxendlﬂh@t&e/lﬂlzdé

IjMTl'i%. and dry under vacuumto

a %’ﬂ(? QQQM%@%%% ‘q‘ the title conpound as a white -
sol i d| ExampleA t Betrimtee pr Geedur|elsofier (. 36 [q $0. 7I‘L

nmol e$) of Priepa on| 94, add 3.6 ntL j aC|d
and heat the |sol {Jn?}l)l at 100Clfor 2 h.(Qilg’Zﬁ@'.sQ?

wat er |at 8@b6C |and Bked Wi tt99 Isomer 1 -33.80

(R) - 31 3g&=Drcht =A-rgorohrphenyi=4-ytnethyl ) - 1
-(S) -4, 5.8%1). 7-tet?ga vdro-zﬁg TncHcF2

25i ndazol -5-yl -pyrrolidin-2-one. Alow to cool to

room tenperature, collegt, the,solid and rinse with

acetonitrile (1 x 3 m. he solid under vacuum

t3cl 3 2f Pighlaro 2504 W@qu@eﬁrylaﬁpmﬁ@eﬂ reatbenyd oirplsoylch-dmethyl]-1-

sol i d.

(3R-59) - ( %4556(5 ﬁﬁ% Eﬁigl?dgzowyfl W&Ogdlgl p%enyl 4-ylm

ethyl)-1-(4, 5% Y-tetyahydfo- 2H

i ndazol -5-y1)-p | iidi n- 2k one Add

(R) - 44(R) - 4- Beni)lﬂ zoI|d|n Fy1)-3-(3,5-dic

hl oro-4'-fluoro- 5 ¢l g‘\

bi phenyl - 4-yl net hyl ) - 4- oxo- buty g

(Preparation 94) (1.13 mmoles; 5&0.00 ng) (dissolved

in Snidi chl orgnet hane) to . .

() S8R o Uy SO TR Ry RV 2o

pITARSE-y[184, 50 ciibyirodh &S 6ib-y @arbbLy 1o %i&t‘eg:tlﬁﬁii tea&éél e (5
ure in C ter th an

Oitiin 01 D% BGbrEn) B Hachs mif Grrauinfigitsse

0.08)m¢)) DIPIAN(0M | S.L., 0RS rve), hid4- wﬁﬂﬁdrmgemmeﬁm war m

t Xt ur 0 i e t he

G Gt RS 40, PR inc,

sodi um bi carbonate. Add 15 ml of ethyl acet ate

followed by 10 mMl of brine. Charge the solution to a

separatory funnel and separate the organic | ayer,

dry over magnesiumsulfate, filter, and concentrate

to 1/3 volunme. Add a seed crystal of

(R -3-(3,5-Dichloro-4'-fluoro-bi phenyl-4-yl msthyl) 1

-(5) -
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(3R) 3-(3,5-Dichloro-4'-isopropxy-bi phenyl-4-yl nmet hy

Zq %q 5,6, 7-tetrahydro- 1H

24954 4- y1) - pyrrol i di n-2-one HN-N C N5, .PCT/UBRA1966069
a mxture of trifluoro-nethanesul fonic acid
3,5-dichloro-4-[(R)-2-o0xo-1-(1-

25trifluoronet hanesul fonyl-4,5,6, 7-tetrahydro-1H i nd
azol -4-yl)-pyn-olidin-3 -yl nethyl k phenyl ester and
trifl uoro-nethanesul fonl c -Bdr d

at%P ?V Fﬂu oro rregﬁg r?[g é‘gl} TFon VX'BG Orgém%la’?er (NaapQafgmove the solvent
wderroducidruiessué tosfipfd) thpymadegirodiitris Bie-Bok prtdatel kitlghesdat.

I?i§stoﬁrre 11( @Hﬁz @ 0 61918)7@%{"%?!1 )[FA gnd S%l?P ?Fﬂx%@!go%‘,‘(é' bo A o n' c

acid um car boha
Ezfamr%ﬁm |y)elds OFHE of the tlﬂft_d)pr@rhdt apvelie ST A(sBlt.nMp (in&z): hﬁﬂ@)@@h)t
to -13 6- 60C. To theE% &g (at 60C), add

Pd(PPh E 0.04 g, 0.03 Rai se the reaction

re-4- fBl@(Q Biphengtd ylmcth:el) -1 €48 6i7getrahydro-1HFmdarol-7-
CooI the reaction, dilute wth ethyl acetate, and
wash with water and brine. Dry the organic |ayer
(Na2SO4) and renove t hemebdgameei n vacuo to afford
crude product (0.40.g). Dissolve the crude in THF (5
m.) and 5 then stir-J'H*biOﬂ @ N, 3 nL) at room
tenperature for 1. . ch the reaction with
HC1 (i N, 8 nL), di eN Vi h acetate and wash
wth water. Dry the organg Na2SO4) and
renove the solvent in vacuo to & pd crude product.
Purify on silica gel colum wth 50% ethyl acetate
i n hakghressiution afgodyaee-methaspsdfcaicacid 3, Sadifhdoro-4Q(RI-axodf(1-

tﬁﬂh%rcﬁﬂeﬁﬂaﬁesﬂfb‘ﬂglwg 6,7¥Brab Pdré ) H—]ﬁlcﬁt?olh '\éh? pynjoi)gé %rgﬁmeeﬂ?yl]g 2
Pleﬂmyl este{ apdgrifiyopymethanegulfonis opid 8 5 xdjchisirp @) L-okoyiH@et hy|
tr)ffud Oﬁféth@ne@uhi? 16‘4 5,80\ g 3- .
nd1'a i ;n& %éh %llrag d%?ﬁ Hédaéol’%g yl)- Igrrohdm 3-ylmethyl]
fte@yl egte{ @’ragar 1%7[ Eloa/ , 2§54 MpﬂugpMWOmc acid (0.427 g,
395 FRtoNYAnd 24 {odiugn &rbzm&t@tysamﬁhﬁ Trttted APE R niffoder) THDhe
ren o e RSP g 0L 8115 27 et gt
th réhetioh, 6 3B Cand i for 1 hr. Cool to room tem;l)eraélue and treat the reaction
yrrolidin-2-one
W@%@?f%ﬁﬁi ‘5@ fleo’nhlyéﬂf iyfy the reaffrl?raw%watw&em@ with
etliyl Goonate Olig wrpaiic lrlld'jreﬁ@ a5 (Eﬁfﬂﬁ)’ﬁﬂ ui&f%?ﬁ}@lé &l rgﬁx@veﬂ Beafford
re | SONELS. . cnr. ar.r or ds
o TSP AP 15, S
VRendAEiSOX cblumm with 9/1 CH,Cl,/MeOH and then 2:1 CH,Cly/2M NH: in
MeOH to afford 0.735 g (63%) of the titled product. MS (im/z): 458 (M+1).
Examples 83 and 84

(R)—3—(3,5—Dichloro—4'—ﬂu0r0—biphenyl—4—y]methyl)-1-(4,5,6,7-teirahydro—1H—indazol—7—

yl

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).



Exanple %ee Isoner (mn) 92 7.9 >99 Isomer 1 93
11.7 >99 Isoner 2 Exanple 94
3-(3,5-Dichloro-4"-trifluoromethyl -pid -
Wozwf'/%%qu) 1-(4,5,6,7-tetrahydro- 1H P&P,H%Xﬁ%é‘o@
i ndazol -4-y1)-pyrrolidin-2-one H\-N Cl F

-132-
The following enantiomers are isolated by the procedure above.
Example Retention % o Isomer [6]23p
Time (min) Number | (¢ 1.0, DMSO)
83 7.2 >09 | Isomer 1 -61.5 4
84 14.2 >99 | Isomer2 -1.00
Example 85
(3R)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro-1H-indazol-6-
5 - ¥

pyrrolidin-2-one

Dby,

Purge a solution of trifluoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-ox0-1-(1-

\ZI

trifluoromethanesuifonyl-4,5,6,7-tetrahydro-1H-indazol-6-y1)-pyrrolidin-3-ylmethyl}-

10 phenyl ester and trifluoro-methanesuifonic acid 3,5-dichloro-4-[(R)-2-oxo0-1-(2-
triﬂuordmethanesulfonyl—4,5,6,7 -tetrahydro-2H-indazol-6-y1)-pyrrolidin-3-ylmethyl}-
phenyl ester (Pfeparation 83) (0.573 g, 0.89 mmol), 4-fluorophenylboronic acid (0.149 g,
1.06 mmol), and 2M sodium carbonate (1.3 mL) in THF (22 mL) with nitrogen. Treat the
reaction with tetrakis(triphenylphosphine)paliadium(0) (0.051 g, 0.044 mmol) and heat

15  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;SOy) 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 NH; m

20 MeOH to afford 0.233 g (57%) of the titled product. MS (m/z): 458 (M+1).
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-13 7- phenyl ester and trifl uoro-netbanesul fonic
acid 3,5-dichloro-4-[(R)-2-o0xo0-1-(2-
trifluoronethanesul fonyl-4,5,86,7- tetrahydro

WO 2W07/429%- pyrrol i di n- 3-yl met hyTh phenyl estef @5@06066069

0.78 mol.), 4-trifluronethyl phenyl boronic acid (0.18
g, 0.93 mmol), sodium carbonate (0.25 g, 2.3 mol)
in THF (15 nL) and water (5 nmL) to 60C. To the 5
m xture at 60C, add Pd(PPQS 4 (0.04 g, 0.03 mml).
Rai se the reaction tenperattre to 80C and stir the
reaction for | hour. | ction, dilute mﬁth
et hyl acetate, and was 8'b§ BH%Zr and brine.
tRie- (érSgIélplﬂ@rOHailer{omgsbﬂyh%ﬂﬂwl)r lettevie’ teﬁ'éw@r%wﬂamh@
vacuo to affordy §byggmmgpg&gho&gﬁ4§ngi EisoIve in
THF (5 M) and 5 room
t enp ) P@ﬂﬂoaﬁntimsmwdﬁaiampég%heq# be ﬁ@mfa@ﬂeltt? BAvidueh
eﬁ&!ioﬁlérblvla 8h1f91 Ehroﬁjxhtl:) gﬂlﬁly](@hlﬂiﬁaﬁ AgL1Y4 6 808 At s0/amd
organi c | ayer (thSCﬂ)
]?%ﬁﬁwgﬂpﬁeég%@%%ﬁFmThoQH@HH%983%F¥ord crude product,

TAREbILRRG eRiafibhors 4R isolakdd®R ﬂﬁqiroc@@ir@mvw th 100%

di chl oronethane to 10% nethanol in-dichloromethane
tﬁ/ﬁaff%’%w'ﬂ% getgﬁtlmheé}ﬁleglelﬁi’MUct. &1823(m{ z)t 508
(15(2%R)-3 (3, 5+ ﬁ%ﬁ@go%' -trfi ugg?rone@ﬁgﬂ’pg/{sﬁ%enyl-4
-yhnet|hyl 3¢ 1-| 4, 56.6, 7- t|e¢3.ahy tiotredH 225

I ndaz o—4—R+—yH)—pyrre-di-i—2-—ene—and

(R)-3-r(3,85750i chi ofd- 4 1t 154 1|ubPBE=: Hy! - bﬂﬁﬁenyl-

4-yl methyl)-1-(4,5,6, 7-tetrahydro- 1H i ndazol -4-(S) -y

(1)R) pérzgl I5d|t>|ncﬁ| oro- Z}Jr%—f’s\{—‘iﬂ%ﬁﬁomt hyl - bi phenyl - 4-yl m
{Errahydr o AR Inizgpl AT pyeral il n 5 ono (0 35
g) a%; cglgl}:'_hrn?rli szsmaz;&vhﬂf%d ﬁgr:&lfaplcfa?é;mr)g!@g g g)lgillirlt:lﬂ'
P RTRL TR S8 Y A 0,03 02

Retention Tinme Exanplpgrrolgireme | soner  (m n)

Rt o )‘

Heat a sturry of 463 g (700 mmoles) of resolved salt (S)-(4,5,6,7-Tetrahydro-1H-
indazol-5-yD)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-ylmethy1)-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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95 6.4 >98.5 Isoner 1 96 10.5 >95 |Isoner 2 -138-
Exanpl e 97

Wogm%f 343, 5-Di chl oro-4'44-trifl uorornethyl - pi

i di
14BBny| ybi phenyl - 4-yI met hyl | - PET/US2007/066069
1- (4,5, 6, 7-tetrahydro-1H i ndazol - 4-y1)-pyrrolidin-2-
one HN-N CI 5Treat a solution of Preparation 97
(0.36 g, 0.48 nmol) in THF (10 m.) with LiOH (2 M 5
m.) at 25C for 3 hours. Cgsnch the reaction with HCl
(IN, 10 nL), dilute wth € ﬁyl acetate, and wash

it 9BLEL - H the TRGwRLORR @or 1%% and Do watele(myﬁ,me

the solvent in vacuo to a d crude product,
hptaitup A froy heghingsgn qddigiogpd L 2& bmwaw adfttignadigw the Slurry to

SR IR GO M b e

A@f@w@m@ X S@gﬁiﬂagd dryy under vacuum to afford 522 g of solid. D1ss01vg a
961%59 g@s gﬁef%e%@hl grs&rd“m 4k uQsreeR |a@lé6t[kYFl—fF4a1W7qCEtA'tM(baico

etrahy ro-1Hi ndazal - YO
(Wp(ﬁf-ll ga and fiftep the Tipug Rjnse the cake wilh THE (2 x 425 mL). The filtrate
1s solvent exchanged into 3A EtOIH (95% EtOH, 5% MeOH) and seeded with (3R-55)-(-
}-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)- 1-(4,5, 6,7—tetfahydro—2H—indazol-5—yI)-
pyrrolidin-2-one to afford a slurry. Cool the shurry to room temperature and collect the
solid by filtration. Wash the filter cake with 3A FtOH (2 x 425 mL) and dry under
vacaum to afford 351 g (80% yield) of the title compound. MS (m/z): 458 (M+1, *°CI),
460 (M+1, >'CI).

Example 89
(Cyclization of Preparation 94)

" To 1.0 g (2.1 mmoles) of Preparation 91, add 10 mL of toluene and heat the
mixture at reflux for 2.75 h. Aliow the solution to cool to 40°C and seed with (R)-3-(3,5-
Dich16r0-4’—ﬂu0r0—biphenyl-4~y1methy1)—1—(S)—4,5,6,7—tetrahydro—2H—indazol—S—yl—
pyrmrolidin-2-one. Allow the shurry to stir at roem temperature for 2 h and collect the
solids by filtration. Rinse the solid with toluene (2 x 1 mL) and dry under vacuum to
afford 492 mg (51%) of the titie compound as a white solid. o

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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Cl 15 To a sol ution of
(R)-443-(2,6-dichloro-4-trifl uoronet hanesul f onyl oxy-

benz -

6@96”%&?‘% ol i din-1-y1]-4,5;6, 7-tetrahydro-i nBGZEPA07266069
arboxylic acid tert- butyl ester and
(R)-443-(2,6-dichloro-4-trifl uoronet hanesul f onyl oxy-
benzyl ) - 2- oxo-pyrrolidin-1-y11-
4,5,6,7-tetrahydro-indazolﬁ 2-carboxylic acid
tert-butyl ester (Preparat 3h 105) (0.90 g, 20 1 39.

mmol) in THHF (35 nl), g%&#osodl um car bonat e (2 1
nL, 278 mmol ) and 4- fl uorophenyl boronic acid . 23

3RBSB®)-Fript- lchbégéélupmeblmesulnﬂrxém@féylhér(fh5 fu7 1§ 0-2H-

gas dlspenser for iRl eSmroda 2-one
Tet r aki trkghenylphosphlne paIIadlum

0. 07094 AP $0RY-4-pre- gyl ¢ %é‘éhl?‘i? %g@ro and
bﬁ)'hér[yl u@%&hﬂw&é@gﬁﬁzra@éhyhe Mﬁmtlm%(1t IRenh@&E 530000 b

om tenperature and then treat LJCH
A T AeRpmeEne) (0§50 6 G Rt AR peDane
1he dtﬂmoleaaml & in@) dlshavéﬂhmtsuﬂ Bch@iWRAR ndl). hg.bo} aRekifd® in an
.an ter, sepajate. the or .G, sodi um
et i 8 Sl i B PARGS P Sl e porion
WideO RUﬁlbve tﬁdlﬂ)olixigeﬁﬂf}mﬂ tfayin Ehig lnﬁktaﬁ:ho ﬂh‘tﬁﬁﬁ%@;@ thepliyture in an

ano or gnet e

B B a8 0th 05T St P ERPRRG FeaL i of by
acetatd follewaiiby3 0 e gf im0 Wharge the @l’ﬁlon%ﬁse@m‘&ﬂoby fulnebayd| es
s%%ra%xqg?ﬁ%rgaglicé@/elr, gexlp ﬁléﬁ%l%%}%]g %ul%a\{vo ﬁﬁ rgl)lg r(}gnrc]:gntr%e)g Yhe

Uartenan
vplumpaAdd @ seed opstalal (RO @@Dm@}b@%ﬂuQrGhlphaiybaklm&lﬂ;yl)Sl -(8)

45%,7%{’Qr?§(81/0#% IHE%P§ gfn%r}l%él%n% c%)e ngei sghlgx\ﬁa%t g%%%ntm

tefgpletagustor 160ho@ts mspéiizat&@ decurgargl col IBOmiprvre 6 @h 16 water

b{a_.%ﬁ) f{é ilrl}gxlﬂ% 4 ﬁ{ xﬁnﬂ?u %{ BQ% %1(19‘%1[21’ dlq'q&g‘vé 9%42:8 gfr Owlﬁi@sohd—

crop A. LCMS = 100% (M-+1) at 458 amu. To the filtrate (now dry after evaporation),

add 10 ml of MTBE to crystallize the rest of the product to obtain 89 mg white solid -crop
B. LCMS = 100% (M+1) at 458 amu 0.373/0.52 =71.7%.
Example 91
(3R)-3-(3,5-Dichloro-4'-isopropxy-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro-1H-
indazol-4-y1)-pyrrolidin-2-one

a
J\

Bring a mixture of triﬂuoro-methanesulfonic acid 3,5-dichloro-4-[(R)-2-0x0-1-(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



Time (mn) (c 1.0, DVSO) 99 6.4 >99 |soner 1
-33.80 100 10.5 >99 I|soner 2 The foll ow ng

W()_&ﬂocedure and exanple further illustrates 3@3%&5&%%&%9
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Ti¥{&4crystal line material of the present
invention. Al starting materials and reagents are
well 15 known and appreciated in the art and readily
avai |l abl e or prepared by nethods descri bed herein.
Exanpl e 101 Crystalline 136
(3R-5S)-(-)-3-(3,5-Di chl o#6%4" - f 1 uor o- bi pheny1- 4-yl m
664 ywthelm&%nﬁaﬁsozm 24 PA(PPh): (0.04 g 0.03 mmol). Raise the reaction

t et rahydr o- 2H i ndazol - 5-y1) - pyrrol i di n-
te_g:g:{gagg%'qo\gg C and stir the reaction for' 1 hour. Cool the react1on d11ute with ethyl

aéet’%aﬁe l@@ vin(sh }fﬂ% vfg?&; andPriab | BFahdorgdnidayed o, $18 Aytledowl tha
soelven¥ 1n)v-aclio(to afford crude product (0.40 g). Dissolve the crude in THF (5 mL) and

then stir in LiOH (2 N, 3 mL) at room temperature for 1.5 hour. Quench the reaction with

~ HCI(IN, 8 mL), ditute with ethyl acetate and wash with water. Dry the organic layer

{(Na350,) and remove the solvent in vacuo to afford crude product. Purify on silica gel
column with 50% ethyl acetate in hexanes to 100% ethyl acetate to afford 0.28 g of the
title product. MS {(m/z): 499 (M+).
Examples 92 and 93 -
(R)-3-(3,5-Dichloro-4'-isopropxy-biphenyl4-ylmethyl)-1-(4,5,6,7-tetrahydro-1H-
indazol-4-(R)-yl)-pyrrolidin-2-one and (R)-3-(3,5-Dichloro-4'-isopropxy-biphenyl-4-
ylmethyl)-1-(4,5,6,7-tetrahydro-1H-indazol-4-(S)-yl)-pyrrolidin-2-one
Purify (R)-3-(3,5-Dichloro-4'-isopropxy-bipheny}-4-ylmethyl)-1-(4,5,6,7-

tetrahydro—1H—indazol—4—y1)-pyfr01idin—2—one (0.25 g} by chiral separation using a
Chiralpak AD-H 4.6 x 150mm column with 50/50 Heptane/IPA to elute the pure isomers.
The chromatography affords 0.12 g (48%) of isomer 1 and 0.12 g (48%) of isomer 2.

Retention Time
Example . % ee Isomer
(min)
92 7.9 =09 Isomer [
03 11.7 >89 Isomer 2
Example 94

(3R)-3-(3,5-Dichloro-4"-trifluoromethyl-biphenyl-4-yimethyl)-1-(4,5,6,7-tctrahydro-1H-
indazol-4-y1)-pyrrolidin-2-one

HNN,
=/ 0 cl
O
cl
F
F
£

Bring a mixture of trifluoro-methanesulfonic acid 3,5-dichloro-4-{(R)-2-0x0-1-(1-
trifluoromethanesulfonyl-4,5,6,7-tetrahy dro- 1H-indazol-4-y1)-pyrrolidin-3 -ylmethyl}-
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tetrahydro-2Hi ndazol - 5-y1) - pyrrolidin-2-one (100
ny) (Exanple 88) at 70C in nPrOH (3 ng. Add water
) to the solution while maintainin

the
WO%@%@F@& ure near 70C. Persistent clouding B H0S 2007066069

subsequent precipitation of a white solid occurs
upon addition of approximately 4 nL of water. Al ow
the slurry to cool to RT. Isolate the solid product
25 by vacuum filtration anlclj air dry to give the
title conpound (84 np). Io- x- Ray Powder

pREA £8% b QBftuoro- methanesulfon?é a3 ﬁﬂm&BAC{U{)er &eli-@D
analysis I1s performed wth a D4 Endeaver

teihyoremaehaperif@y -4.6§J rtatﬁa@adrw2ﬁﬁn%ﬁ2@cﬂ<é) BOTpligig-3-ylmethyl]-
pﬁé&yies%@5§g,/6)78%ﬁﬁ&lﬁhltﬁﬂué&heﬂﬁpﬁé}w{ylaé}&ué&l 181§,h@93 mmol)

mple i's Scanned from 3

Sgéﬂzle cgborgte§9d° &17- 3zemalh81 TaHFs( lééf&ﬁ a?da‘ff@erd% m;) @ @e% B%*fhe

nﬁhﬁﬁ at §ROPaa PdaP@BJ)ﬁ(O @?3”’ oaeﬁlﬁa@n SRﬂWﬂﬂaﬂ?a&@g geﬁﬁgztﬁﬂre to

22% the NI ST standa )
SPrF Jir the repctiopgr it hRWo e} ‘tePFél Brute 3 8@‘?’ Laseigtednd
waktgd/ith Wakr aai Mrn@:l Va:3eRiie by@ﬁlanayémmsde Fedhoat théolvent in

v far SRttt ok . Be0E e it ¥R Ll CRe

nd ) ysioan teipehnd gy.samd. Qakich the\Wertien witeHEf et aLpHilute

d t.at
SR dep ey ARy DYl Bsf I pRBN: b REROD e ot
sglosit invaas tohffdrh erup@ﬂ)rycmnt phd éerepuwific bresiifre el cBiaen wethd 00%

of s o g BRORBA A E e 0 e,
prctductstSI(smﬁz)W@B I(Mkhown in the c’r ystall ogr aphy art

that for any given cr}é@ < 4oL vk he angul ar peak
positions may vary I—l—g exanpl e, peak

B893t(3. 6charor4'sthiflaeromletylthiphanyt drylaethdh1-{45,6. hestrahydro-1H-
61834291@4{ @%)%ﬁ‘lﬁH—?Oﬂé falyd (ﬁ?{e\e@k %ﬁch@or%g —tﬁﬁ'ﬁm&ﬁe’z I1pheny1—

anal ace or the presenc
abse rﬂ:lémefﬂlylérrh (#.p68 rtptmh}’@@eiﬁdlaﬁﬁol 4 @)WH@Y@@@Q@%@M

cas ePurfg)[(@S ak3 RaSibilibA! Qtiﬁ%fo?&kﬂyl B1¥héil§1-4 Dimbinly-142 klget a

will e into account these E tential vari ations

fﬁwﬂlﬁﬁﬁl&iﬂ"ﬂﬂdﬁ%ﬂw@@%@%ﬁ ©gef by Flishtepsratioapisg2 of

Cﬁﬂﬁpd{kr]]qj) 052t @Q Iﬁfrﬂiﬁ Eﬁﬁmﬁ QﬁﬁTBO/g@HEﬂtz{rEEPA Qﬂehﬁé th& pure isomers.
crysta

ChioMBI R RO 056 KA D6 STaumsni A @l o Rmee 3 of
20), typidalTy The pRiG.pTeiE nNent ppaks. Crystalline
(3R-5S) - (-)EX3mpB, |5- Di chl or o- 4' |- P4 agof olshinprheny1- 4-yl m
ethyl)-1-(4,5,6, 7-tet r(éfﬁ'@dr o- 2Hi ndagol - 5-y1) - pyrrol i
di n- 2- one [iS @harfact erigzgd by |[amg% | a¥onReyder
di ffracti gnppattern having distingu shing peaks at
20 val ues |of %.0,| 12. 01&fd 18.[1.>%r ydsoamer 2 ne
(3R-59)- (-
)-3-(3,5-Dichloro-4'-fl uoro-bi phenyl-4-yl met hyl)-1-(
4,5,6,7-tetrahydro-211-i ndazol -5-y1)- 25
pyn-olidin-2-one can be further characterized by an
X-ray powder diffraction pattern haying
di stingui shing peaks at a 20 values of 14.5 and
30.4. AT diffraction angles are expressed with a
tolerance of 0.1 degrees. -141- Table X. X-ray
powder diffraction (CuKa radiation source, X=1.54056
A) peaks of crystalline
(3R-5S)-0-3-(3,5-Di chl oro-4'-fluoro-bi phenyl-4-yl net
hyl)-1-(4,5,6, 7-

t et rahydr o- 2H i ndazol - 5-ye-pyrrolidin-2-one. 2-Theta
Angle ( 0.1) Intensity (% 6.0 38.4 12.0 58.4




14.5 60.9 15.9 26.6 18.1 63.9 20.2 73.9 22.6 47.8
22.7 35.0 24.0 100.0 24.2 51.2 25.6 41.3 26.4 22.3

wo s087 54y 0 80.4 77.3 PCT/US2007/066069
-13R-
Example 97
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(R)-3-[3,5-Dichloro-4'-(4-triflucromethyl-piperidine-1-carbonyl}-biphenyl-4-ylmethyl]-
1-(4,5,6,7-tetrahydro-1H-indazol-4-y1)-pyrrolidin-2-one

-N
=~/ 0
O Lr
c F
N
¢

Treat a solution of Preparation 97 (0.36 g, 0.48 mmol) in THF (10 mL) with LiOH
(2 M, 5 mL) at 25°C for 3 hours. Quench the reaction with HCI (1N, 10 mL), dilute with
ethyl acetate, and wash with water. Dry the organic layer (Na;SO4), remove the solvent
in vacuo to afford crude product, and then purify on silica gel column with 100%
dichloromethane to 10% methanol in dichloromethane to afford 0.27 g of the title
product. MS (m/z): 619 (M+).

' Example 98 o
(3R)-3-(3,5—Dichloro—4’—ﬂu0r0—bipheny1—4—ylme1:hyl)-1u(4,5,6,7—tetrahydm-1H—indazol-4—
yD-
pyrrolidin-2-one

8&71‘

To a solution of (R)-4-[3-(2,6-dichloro-4-triflucromethanesulfonyloxy-benzyl)-2-
oxo-pyrrolidin-1-y1]-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 -y1]-
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 mlI., 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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5 In the follow ng section enzyne and
functional assays are described which are useful for

‘Wogvﬁég%g 4 ng t he conpounds of the invention.géiisﬂwa&amg

enzyme assay Human 11/3-HSD type 1
is measured by assayi ng NADPH production by 10
fluorescence assay. Solid conpounds are dissolved in
DMSO to a concentration of 10 MM Twenty microliters
of each are then transferrgg to a colum of a
96-wel | pol ypropyl ene Nunc”pl ate where they are

rbath tehPEratlie it EithuR Opakilof] eQhik @Vt SEUAEINd water;

two-fold titration, ten tines across the plate- Wi th

SERIEA(T e PRI DRSO VBRI MAuHale Aerasf sdicentais o %E&r%ﬁ%@f‘ed
pidfﬁ&temd ﬂﬁhgﬁ@@ b H@shtdiRatdprpBY @fa[d%ﬂt b & Wol@&Rdhol in

edom S ached Tecan Teno
? qfhaﬂ@aﬁafﬁﬁ@ ans Gi%)éz?shsﬁ % el R g X gent s
rQﬁ@yﬁMﬁ@ﬁ[Bd;Hﬂg@ﬁﬂﬂe|| polypropylene Nunc pl ates
and are di spensed |ng|V|gu@ lé !Bto bl ack 96-wel |
Nblecular Devi ces Hi assay plates (40
tilL ac it .t he f 1 owi fashi.on; 9 .
pL / We?plara t.afthC BS? é%nent (l'lﬁxtﬂlf M[?ﬁ%‘%gin@éuc{gw%u.d}\ﬁnannomers
vigqrepasle chirél chivimBtoigephyO(CAEsMp#r AREX 32 Om 100640 AP Abeptane/0.2
o p . of r—4o _wells [ AL
SEVER. 83w e s Pl o0 g auRIRP RN oo B!
CGhealprkoh Prdih #.6 30 i, I60310HBD hetpe /012 B, flog = 0.4 4R/min,
wel | of conpound dilutions. For ultimte
calcul ation of percent inhibition, a series of wells
ar e adged that L epresent asgay m ni qum F_maxijmum
R i

one sef ggapial Nl MY Sibste,ate Wik 647
car benjpxol one| (lacgnound), jand anoth@q1§§M30)

cont ai hing -substrate and nn7vne_mLLLguL_gg%fgumd
(maxi mum $ gnpl ) . Ot nall B0 &smerht|r at i s 0. 5%
for al T Hogonpoungs, CONEHPI|S RRG: stlandar ds. PIjat es

are t hen pl aced on a shaker h\J/ the rlohotic armliof
the Tecan for 15 seconds before being covered -and

st ac r a three hour ation peri at oom
tenpﬁiﬂ P éﬂ"nfwﬂur&aw’p%wg%lrﬂﬁ Hipyinates fyp %? " the
crhe@Hife mobQd! | bﬂth&f)ﬁ%dhﬁlﬁ@éﬁﬂSn eal Rarffih@inetetiditdnd Ireigaitd Afe well
fromthe stacker, and 0sj.ti o

K i Bt B iR B Aok e R Sfege fescribed
haoinut i on to stop the enzymatic reaction. Plates 10

are then shaken once nore for 15 seconds then pl aced
into an Utra 384 m crdikaple Ipbader (355EX1460EM

A0 S R B
s T N T
bel ow. Exanpl teﬁah@m@ﬁ-mdgommﬁmﬂq}ﬂml%b@m I C50 (nM
/ Dissolve (3R-55)-(-)-3~(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-
tetrahydro-2H-indazol-5-yI)-pyrrolidin-2-one (100 mg) (Example 88) at 70°C in nPrOH
(3 mL). Add water (11 mL} to the solution while maintaining the temperature near 70°C.

Persistent clouding and subsequent precipitation of a white solid occurs upon addition of
approximately 4 mL of water. AHow the slurry to cool to RT. Isolate the solid product
by vacuum filtration and air dry to give the title compound (84 mg).
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FFINN N. 0C is,CH C0 100 7 HN, N ? "' 0C so"CH
Cl0 37 35 HNt\ N-. C 1110 C 243 36 Hy\ N. 0C

So } S
WO 2007/124254 PCT/US2007/066069

-140-

X-Ray Powder Diffraction
X-ray powder diffraction analysis is performed with a D4 Endeaver

diffractometer, equipped with a CuKa source (A=1.54056 A) operating at 40 kV and

50 mA. The sample is scanned from 3° to 40° in 20, with a step size of 0.009¢ in 28 and a
scan rate of > 3 sec per step. Sample displacement errors may be corrected using the
NIST standard SRM675 (standard peak at 8.8° in 28). It is well known in the
crystallography art that, for any given crystal form, the relative intensities of the
diffraction peaks may vary due to preferred orientation résulting from factors such as
crystal morphology and habit. Where the effects of preferred orientation are present,
peak intensities are altered, but the characteristic peak positions of the polymorph are
unchanged. See, ¢.g., The United States Pharmacopeiza #23, National Formulary #18,
pages 1843-1844, 1995. Furthermore, it is also well known in the crystallography art that
for any given crystal form the angular peak positions may vary slightly. 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 unequiv.ocal 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 ° 28), typically the more prominent peaks. Crystalline
(3R-55)-(-)-3-(3,5-Dichioro-4-fluoro-bipheny!-4-ylmethyl)-1-(4,5,6,7-tetrahy dro-2H-
indazol-5-yI)-pyrrolidin-2-one is characterized by an X-ray powder diffraction pattern
having distinguishing peaks at 26 values of 6.0°, 12.0° and 18.1°. Crystalline (3R-55)-(-
)-3-(3,5-Dichloro-4'-fluoro-biphenyl-4-ylmethyl)-1-(4,5,6,7-tetrahydro-2H-indazol-5-y1)-
pymrolidin-2-one can be further characterized by an X-ray powder diffraction pattern
having distinguishing peaks at a 26 values of 14.5° and 30.4°. All diffraction angles are

expressed with a tolerance of + 0.1 degrees.
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FIN\ N-... ,.. C 0 011 ¢ 1010 72 HN-N -.. O NBr Sl
416 Cbnpounds of the invention can also tested
WO pW71%eMect i vity against 11-pHSD2 in an assByTEPHT4p060

to that described for 11-pHSD1, but-using the

11- PHSD2 enzyne. The assay using the 11-PHSD2 enzyne
can be carried out by the methods described herein 5
and suppl enent ed by nethogi known in the art. Wen
tested for selectivity ag hst the 11-3HSD2 enzynme,
TERAR £ ra}%obvﬁer‘ﬁ%%&t%ﬁ gﬁl& @ Ron8mcd, AL ﬁs@’s@ﬁﬁ ﬁeraks of

i nhibition enzyme as conﬁfre
crvistalling (3|Roff$)-é-f} 31@,5Ftp1plggg 4 ﬂuoro-b1pheny1 4-ylmethyl)- 1 (4 5 6 i

tetrahydro-2H-indazel-5-y1)-pyrrolidin-2-one.

2-Theta Angle Tntensity (%)
*0.1°)

6.0 38.4
12.0 58.4
14.5 60.9
15.9 26.6
18.1 . 63.9
20.2 73.9
22.6 47.8
22.7 35.0
24.0 ' 100.0
242 512
25.6 41.3
26.4 223
28.6 21.0
30.4 773

In the following section enzyme and functional assays are described which are
“useful for evaluating the compounds of the invention.
113-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 & column of a 96-well
polypropylene Nunc plate where they are further diluted 50-fold followed by subsequent
two-fold titration, ten {imes across the plate with additional DM SO using a Tecan Genesis
200 antomated system, Plates are then transferred to 2 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 pL/ well capacity) in the
following fashion: 9 ul/well of substrate (2.22 mM NADP, 55.5 uM Cortisol, 10 mM
Tris, 0.25% Prionex, 0.1% Triton ;(100), 3 pL/well of water to compound wells or 3 pL.
to control and standard wells, 6 pul/well recombinant human 11B-HSD type 1 enzyme, 2
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Human aortic snooth nuscle cell assay Primary human
aortic snmooth nuscle cells (AoSMC) are cultured in
50 PBS 10 growm h nmediumto a passage numnbe

6,
- WOz 246%"! | eted by centrifugation and resusp%ﬁ%&2°3¥’°63069

density of 9x104 cells/nL in 0.5% FBS assay nedi um
containing 12 ng/nmL_, hTNFa to i nduce expression of
1113-HSD1. Cells are seeded into 96-well tissue

cul ture assay pl ates at 1019 gL/ wel | (9x103

cells/well) and incubated 8r 48 hours at 37C, 5%

p%ll o’f'%ﬂ:@iﬂh&‘ @ildtiagsu Gt ABmate SAlbuIatRh 6 dﬂ;e?&HhﬁﬁﬁQoJ Qerfhs of
hours at i n assay 15 medi um cont al ni ng

weds pre adsleop whmreﬁﬂte%sab’rn@awal wifmxu!@uvg preget qontging Gubgyte
oy RO, ! G URtaifild ed
fords# ANGARASRY Lé%agrdu ISR I\/%tﬂéar%t Phiai sib il

hours at 5% di um from €ac
epzymervdthoitepmpend @n@tmpum@lfﬂb erth@mmenﬁﬁ@nw SJ% bt all

cGrﬂﬁ&uh&sol:on%%ls R84 QarfIRHAD Shihkd ¥ EembA 1'::19&:8 oh & %ﬁerrb‘? FRIGUYEE arm

tinme resol ved | nmmunoassay. I n solution,
ofihp @ paep & dy aevionds(baie) beingicoyases) and siagkad A ﬂa%lwrr ipgubation

pEitat R BRMEE. DRIR@LBION ofthid Hlchiib® R TEPI$Ebotic arm
anti- 20 cortisol ant| body/ Eur opi um (Eu)-anti nouse

TR HAHPIAR IndiyidBy Tpa i sbolgy 3] e PR iRpiipR B pddiion

of 1 uﬁ}w'éll BF S P40 0 %ﬁ}ﬁ&l%lol&fe%ﬂﬁﬁﬁ{ to siro? Eﬂete%nﬁ% RBIHAT bigfs
he APC-cortisol conplex resul i'n | ess APC

aﬁl%ﬁb@@%ﬁ@é momg {9p F eweands themplagedjinte @sUkhaﬁf%‘Emcmiwader

(BREXABSEN for BRARHE SONASPH Guérededdec ANl yst  AD.
Eur opi um and APC excitation i s neasured usin

- 1443ty foR exanple @mpeynds iiths hIsPRYIN 3557y 2B500WHY

360
‘ssi on

fil
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its
i nt
i nt

ers TespectiVEry. "Ti'me resolved parane
ppui um were 1000 gs integration tinme w |
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ensities asur ed for APC are nodified
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Compounds of the invention can also tested for selectivity against 11-BHSD2 in

an assay similar to that described for 11-BHSDI, but using the 11-PHSD2 enzyme. The
assay using the 11-pHSD2 enzyme can be carried out by the methods described herein
and supplemented by methods known in the art. When tested for selectivity against the
11-BHSD?2 enzyme, Example 36 is observed to have 535 fold greater inhibition of 11-
BHSD1 enzyme as compared to the inhibition of 11-BHSD2.
Human aortic smooth muscle cell assay

Primary human aortic smooth muscie ceilé (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 hTNFaq to induce expression of 11B-HSD1. Cells are sceded into 96-well tissue
culture assay plates at 100 pL/well (9x103 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

medinm containing test compounds then treated with 10 pL/well of 10 uM cortisone

- solubilized in assay medium, and incubated for 16 hours at 37°C, 5% CO,. Medium from

each 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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nm excitation and 615 nm and 650 nm emission filters respectively. Time resolved
parameters for Europuium were 1000 us integration time with a 200 us delay. APC
parameters are set at 150 ps integration time with a 50 ps delay. Fluorescent intensities
measured for APC are modified by dividing by the Eu fluorescence (APC/Eu). This ratio
is then used to determine the unknown cortisol concentration by interpolation using a
cortisol standard curve fitted with a 4-parameter logistic equation. These concentrations

are then used to determine compound activity by plotting concentration versus %o

“inhibition, fitting with a 4-parameter curve and reporting the IC5q.

All of the examples disclosed herein demonstrate activity in the human aortic
smooth muscle cell assay with ICsy of Iess than 500 nM. Preferred examples demonstrate
activity in the human aortic smooth muscle cell assay with ICsp of less than 300 nM.

Data for example compounds in the human aortic smooth muscle cell assay are shown

below:
' ICsp
Example Structure
P | @M)
HN
N'%\ o
11 N 24
“N-CH,
=N

HMN )
h'l\\)‘: o al
20 N [lii 2
Cl
N
l\'lh Q Cl
36 {f&f” @ 0.4
HN—,
I\ji\b @] Cl
60 Nfi7&i:£:il\ 1
Cl N
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Acute.In Vivo Cortisone Conversion Assay In
general, conpounds are dosed orally into mce, the
m ce are challenged with a subcutaneous injection of

WO W H?2¥ne at a set tinepoint after conpoun@CT/US2007/066069

injection, and the 5 blood of each animal is
collected sone tine later. Separated serumis then
i sol ated and anal yzed for |evels of cortisone and
cortisol by LCMsS/Ms, followed by cal cul ati on of
mean cortisol and percent 1*#hibition of each dosing
gr opp—Speci i L‘aiHi\I mete-—-E57Bt-6—mce—arerobtained
from Harl an Sprag@%ifgfdey at qveragg wei ght of 23
grafms. Exact |wei ght r e ungi@rrival and the
nice ranflom zed i nto-grups i nf | & wei ght 46 10
Conpounds arg prepared in ©#% , 0. 25% ww
pol ysorbate 80, 0.05% w w Dow Cori ng antifoam
#15[10- US at yatioys doses based on assuned|aver ageg
wei ght of 25|griawe™ Cdhpounfis are dosed orélly, 240

gl per ani nmalf, Hose, 2Q0
il per7hni I, ' 1to @4
houfs post conpound dose. ' 2sS post
corfisone chall enge, each animal is euthan|zed for| 1
m note-ina CoR—i5—chanber—fottowed—by biood

collection via cardiac puncture into serum separat or
Acuteds Viorcartifame [Conedrsion Askayt ubes are spun at 2500 x

o ol B PRty e Rl ML gl P,
s@icufgneons ingses of gortsont at apetimppoiptAfienempoenddniediien, and the
bRLADES ] 'isoc%ﬁ&t&ltsoﬁlggrge Wl § %%!d Y& ifWen isolated ang

LC- M5/ M5, For analysis, serums es are t%ameé_an
apahedioplcuelnef cartisonsrand P@I@ébbbcwmﬁefoamdthwnlcujﬁtroz@f

rREEEARLE dnld E&c@n@ﬁﬁaw&weﬂgﬂa&%gg} | shaRbmAkmale Cc57BL/G
standard. Sanples are vortex mxed and centrifuged.

migsareqbidicA Aomriariag Spragns VB oyl 2 race oeighpd 25 arams.r buph

welghié@reMaieh tf AGEHal Y HARESradlEnitQGAB Sk Mf@ﬁﬁiaﬁwei%%s.
net hanol / wat er : and injected onto the LC M5/

CeRUEAS 2Pyt ¢ ﬁ%l%w {4 Sonu-vaprlysedpte $8.4) 053 ww Dow
Coms@uBefoi 4580803 dtV&idus agstd KHRcd T tsduicl B@ra¥B dRight of 25
g{ﬁtgllald 8%%8‘%%2%@3&%@% gmgolsﬁ?@%@,r}ol?qg@% bjty Q Is%c&taneous
46200 hPge? 2 eIl bISBAROIY EaE0ROat 114 64 hours postldainpoun@tose. At
GBS S TRIBE R e 1S AL ot G b 250
clBinbec falloeed Bp Blsd doildcti@nviatdrainc hfhchiRUS sdrat S@aafor &Bes.
O‘lggg[jllh}gglé)tte%? fubes 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 ACPT ionization on a triple quadrupole mass spectrophotometer.
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Data for example compounds in the acute in vivo cortisone conversion assay are

shown below:

% Inhibition after

16 hours
Example Structure (dose of 10

(mg/kg))

HMN
h’l%\’\l o Cl
36 \5 ) 95

41 | ::I O (\O 34

HS% 0 cl _
44 " 92

Pharmaceutically acceptable salts and common methodology for preparing them
are well known in the art. See, e.g., P. Stahl, et al., HANDBOOK OF
PHARMACEUTICAL SALTS: PROPERTIES, SELECTION AND USE,
(VCHA/Wiley-VCH, 2002); S.M. Berge, ez al., "Pharmaceutical Salts," Journal of
Pharmaceutical Sciences, Vol. 66, No. 1, January 1977. The compounds of the present
invention are preferably formulated as pharmaceutical compositions administered by a
variety of routes. Most preferably, such compositions are for oral administration. Such
pharmaceutical compositions and processes for preparing same are well known in the art.

See, e.g., REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY (A.

Gennaro, et al., eds., 19ﬂj ed., Mack Publishing Co., 1995).

The particular dosage of a compound of formula (I) or a pharmaceuticalty
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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Pharﬁaceutically acceptabl e salts and common
nmet hodol ogy for preparing themb5 are mell known in

the art. See, e.g., P. Stahl, et a
WO MOHEBMAEUTI CAL SALTS: PROPERTI ES, SELECTI di%ﬁ%#ﬁ’é““ﬁg

(VCHA/ W | ey-VCH, 2002); S.M Berge, et al,
"Pharmaceutical Salts," Journal of Pharmaceutica
Sci ences, Vol. 66, No. 1, January 1977. The
conpounds of the present inyention are preferably
fornulated as pharnaceutlégy conposi tions
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Ci rcunst ances. enlngton s Ph arnaceutlcal Scj ences
forgyswitabi fof aentavel @M B8 H- 1o "B N (U GYEPFTIOTRREPT

- iRRIRQuRds cl ai med herein can be adm nistered by a

variety of routes. In effecting treatnent of a
patient afflicted with or at risk of devel oping the
di sorders descri bed herein, a conpound of fornula
(1) or a pharmaceutically acceptable salt thereof
can be adm nistered in any formor node that 15
makes the conpound bi oavailable in an effective
amount, including oral and parenteral routes. For
exanpl e, the active conpounds can be adm ni stered
rectally, orally, by inhalation, or by the

subcut aneous, intranuscul ar, intravenous,
transdermal, intranasal, rectal, occular, topical
subl i ngual , buccal, or other routes. O al
admnistration may be preferred for treatnent of the
di sorders described herein. In those instances where
oral 20 admnistration is inpossible or not
preferred, the conposition may be made available in
a formsuitable for parenteral adm nistration, e.g.,
i ntravenous, intraperitoneal or intramnuscul ar.

-148- WE CLAIM 1. A compound structurally
represented by the fornul a:
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wherein: 5Rl is -H -halogen, -0-CH3(optionally
substituted with one to three hal ogens), or CH3

é@gti onally substituted with one to three hal og{ens&‘

WO M97H424  “hal ogen, -0-CH3 (optional |y subBEFUNI0RH0C6069

with one to three hal ogens), or CH3 (optionally
substituted with one to three hal ogens); 123 is -H

or -halogen; 10R4 is OH, -halogen, -cyano,

-(Cl-C4)al kyl (optionally sugstituted with one to

t hree hal ogens), -(Cl-C6) ar oxy(optionally
WC? iyuted with one to three hal ogens), -SCF3,
-C(0)0(C1-A)al kyl, -0-Cf12-C(0) NH2,

1. ( C3Acanespaf sfaickElly reppespirechiy thaogyda: (G - C4) al kYI ,

- CH2- phenyl, 15-N -(C1-A)al kyl,

- NHS02- phenyl (R21) (R
(C1-C4) al kyl - C(0) N

- o(f0) N(R10) (R11),
N-(Cl-12)m / /-Th RS N

wherein;

R!is -H, -halogen, -O-CHs (optionally substituted with one to three halogens), or

-CH; (optionally substituted with one to three halogens); |

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

-CH; (optionally substituted with 6ne to three halogens);

Riis-Hor -halogen;

R*is
-OH, -halogen, -cyano, -{C;-Cs)alkyl{optionally substituted with one to
three halogens), -(C;-Cg)alkoxy(optionally substituted with one to three
halogens), -SCFs, -C(OYO(Cy-Caalkyl, -O-CH-C(O)NHa,
~(Cs-Cy)eycloalkyl, -O-phenyl-C(0)Y0-(C;-Cyalkyl, -CH,-phenyl,
“NHSO,-(C,-Cqatkyl, -NHSO,phenyl(R”)(R,
-(C1-Caalkyl-CONR R, -CONR IR,

] RT R21
! =N ! = 1 —
o)
i N—(CH,)m
L@—Rs <N RS -—N N—R® N>
: ' \n_/ R
0
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, or, wherein the dashed line
represents the point of attachnment to the R4
osition in formula |I; wherein 5mis 1, 2, or
M2t n is 0, 1, or 2, and wherei n when HC?@S%?WO“O@

then "(CH2) n" is a bond; R8 is -H, -halogen, -OH,
- CN, -(Ci-C4)aIIcyI(optionaIIy substituted with 1 to
3 hal ogens), -C(0)O0H, '
-C(0)0-(O-A)al kyl, -C(0).- §C1 4) al kyl
10-0-(C1-Q al kyl (opti onall‘ Substituted with 1 to 3
hal ogens), S02-(C2-C4)al kyl, -N(R8)(R8),
- phenyl (R21) (R21), C(0)-NH (CS C6) cycl oal | %/ﬁ\

N0

,11 1-S-N9RG/~ 8 -t-S-- M=% )m
RO O 1-SHW0 1 ej—o—{ﬂ:f |

R N
j_o .;_O i Q E z

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

\
=

wherem the dashed line

mis 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;-Cj)alkyl(optionally substituied with 1 to 3

halogens), -C(O)OH, -C(0)Y0-(Cy-Cajalkyl, -C(0)-(C;-Cylalkyl,
-0-(C1~-Cy)alkyl(optionally substituted with 1 to 3 halogens),
-S02-(C1-Caalkyl, -NR)R®), -phenyl®R*)R™),
-C(O)-NH~Cs-Cg)eycloalkyl,

3
L 9 P9 R @ VAR
8N 8N J:—§ N \/(CHz)m £5-N 0

H 5 i 6 RS O ' O —
o) j—-(O
+4 ? L
Wwww'@wiw
- R”}(—z
R R —R2
? El 2 k)
o} o]
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-15 0- 1-1 wherein the dashed |ine
represents the point of attachnent to the position
i ndicated by R5; wherein mis 1, 2, or 3; wherein n

WORW7M242%  or 2, and wherein when n is 0, th&RTUSIRPH66069

n" is a bond; 5R6 is -H, -hal ogen, -CN,

-(Cl-C4al kyl (optionally substituted with 1 to 3

hal ogens), -0-(C -C4)allcyl (optionally substituted
with 1 to 3 halogens), or 122 is 10-H, -hal ogen, or
-(Ci-C4)allcyl (optionall ylsfbstituted with 1 to 3

hal ogens); 8 is independently at each occurrence

-H, - (G -¢d) abkyl (optionally substituted with 1 to 3
hal ogens) (Cl-Co6)al kyl (optionally substituted
wth 1 to 3 haljogens), C(0)-(C3-05)cycloallcyl,

- S(02) - ( C3- C8) a¥;ivbabiki Yile daghed line represents the point of attachment to

15-S(02)-( G -.C3)al kyl (,optd onal | y substituted with 1
to 3 hal 8%&?§'§%‘}§3ﬁ51°¥§‘£15ﬂ£0r -hal ogen; R and R11 are
each i ndegerthantd 1y 2, drl3 pwherdicCh is@4 ] air Rydngd whereiRbheand 0,

R11 taken tao er. with the nitrogen to which they
are attaglf'%d&ﬁ%p% IB:AAB%I}CE’di nyl, piperazinyl, or
pyrrRiisdi nyl ; 20R29 is independently at each

occurrencg - I b G~ I [ .
R - A ON OG- 4
substi t ut gld h\iﬁ'_\kotg ’ 1Cl\t§’oqcé (@%?%SX n&s)ﬁﬁfylﬁgg%ﬁjfuieﬁ with 1o 3
i ndependéalpgapsiatO-Eactyaigdopticanitesubstiutedelthoigie d halpgens), or
-(Cl-C3)aldcyl (optionally substituted with 1 to 3 '
hal ogens)i~, - R22 is independently at each
occurrence 4H gor -(C -C6)al kyl (optionally
substituted Zbwith 1 to 3 halogens); and R23 is
i ndependent | y¥at éach occurrence -H -(Ci -C4)al kyl,
or RL51-
—H, -halogen, or -(C;-Cyalkyl(optionally substituted with 1 to 3 halogens);
R® is independently at each occurrence , '
-H, ~(C1-Cg)alkyl(optionally substituted with 1 to 3 halogens),
-C(O)(C-Ce)alkyl(optionally substituted with 1 to 3 halogens),
-C(OY(Cs-Cg)eycloalkyl, -S(O7)-{Cs-Cs)cycloalkyl or
-5(02)«(C-Cs)alkyl{optionally substituted with 1 to 3 halogens);
R%is—H or ~halogen;
R and R™ are each independently
-H or (C1-Cayalkyl, or R" and R"" taken together with the nitrogen to
which they are attached form piperidinyl, piperazinyl, or pyrrolidinyl;
R*is independently at each occurrence -H, or -(Ci-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;-Cg)alkyl(optionally substituted
with 1 to 3 halogens); and
R*is independently at each occurrence -H, -(C,-Cy)alkyl, or
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15

wo 2075

-C(0)0- (G -CQal Il cyl; or a stereoisoner thereof; or a
phar maceutically acceptable salt thereof. 2. A

Flgld of Claiml structurally represent ?&/B&GB'D(%@@
ornmula: ORI 5wherein R isor, or a stereoisoner
thereof; or a pharmaceutically acceptable salt ,
thereof. 3. A conmpound of Claiml or Claim2 wherein
R1 and R2 are chlorine, or a stereoi soner thereof;
or a pharmaceutically accgpjable salt thereof. 4. A
compound as clainmed by any one of Cains 1 through 3
wher €i(0)R&1S)=1181; by & 610 6Fomed theRoS bed g eRikally acceptable
t her eof ; or a pharmaceutically acceptabl e salt
thersé‘gfl?ereﬁ.' A conpound as cl ai med by any one of
2C ai Asompdubd SgRind! wWhefuaitln rdprekdhted by fthedformula:
pharmaceutically acceptgble saJt thereof 6. A
compound as cl ai ned &g ny ong of Clainms 2 through 4
wherein BY is , or a p@%ﬂ‘h igally acceptable
salt thereof. 15 7.A c ¥ rCl aimed by any one
of Cains 1 through 6 wherein R4 'is -Nand R7 is
hydrogen, or & _stereoisonmer thereof; or a

phar maceut i cail Y_accegt@ble salt thereof. 8.A
conpound as cl d by‘\.one_ of Clainms 1 through 6
Vmerw%eli]eilﬁﬁe S T %r - eAU r d s?ersngS%Eglgtﬁ%}Fci/t?& a2

st ereoi soner thereof; or a pharnaceutica
ac c epeaircentisalytactdpeboilt ®erfolconpound as cl ai med by

zany g @&&Lu&ﬁhlgﬁn ﬂ'ogagiﬂl%phegeiﬂ\ﬁe:{ngil{n a}e%hf.oﬁne, ora

stereoisomer thereof; or a pharmaceutically acceptable salt thereof.

4. A compound as claimed by any one of Claims 1 through 3 wherein R is

“hydrogen, or a stercoisomer thereof; or a pharmaceutically acceptable salt thereof.

5. A compound as claimed by any one of Claims 2 through 4 wherein R%is
H

N
N )

, or a pharmaceutically acceptable salt thereof.

-6. A compound as claimed by any one of Claims 2 through 4 wherein R” is

§
I ~
N %}\‘:

7. A compound as claimed by any one of Claims 1 through 6 wherein R is

, or a pharmaceutically acceptable salt thereof.

7

R
1IN _gs

—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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10. ¢

11.

12.

13.

14.

15.

NV 9 , oror a stereoisoner thereof; or a
S5pharmaceutically acceptable salt- thereof 10. A
compound as clained by any one of Clains 1 through 8
wherein R5 is chlorine or quorlne or a

stereoi sonmer thereof; or é’ﬁharnaceutlcally
acceptabl e salt thereof 11. A conpound as cl ai ned by
any onegof Clainms 1 through 8 wherein R5 is
flupriﬁ% 10or a stereoisonmer thereof; or a

phat |@al |y acceptable salt ther eof 12. A
conpo .

(3R) - 313, 5. Dlaél %F#YFO&EPu‘Hﬁﬁ%@%?%‘?ﬁ]ﬁ%ﬁ%‘]’r

y éelutéﬂg(a’i%%pébl@sﬁtﬁmiea‘frahydro 1Hindazol - 5-y1
]- rrolidi none or a pharnmaceutically accept asbl e

saIAtGOlﬂtmﬂe@)ﬂS daimed hywpoanel ofing hiwpught§wherpig R
(3R) -3- (3, 5-di chl oro-4"-fl uoro- bi phenyl- 4-
15yiHet hyly%l (4,5, 6 -tetrahydro- 1K i ndazol - 4-y1) -

pyrr | n- e or phar maceutical 'y acceptable
sal t reo 4 ut| cal conposition which
c

corrprl ses a ound as (a'o”%%te?%m%ﬁy %eeogforg ai ns

1 through 13, or '8 st er eoi SOMEY areot , or “a

pharaBeediicas! docepabiepilablerosal t ther eof , and a
phar maceutical ly acceptable_ ¢ rr| er

oROHEUAR AT AR DYy AR 3SRAEE er%.u&ss hingiy g chlorine
130r BhortheShE] 8XSQ0BE: I%IQI%{}F of 2 Mc&i‘ﬁ@&lf?&@éﬁt&&@ Ly

accept abl e salt thereo e in the preparatlon
of t}aremédl canent .

sare e Grie Phoar AEGRAFEr IO gﬁ%%%%‘qs Blorine

Cr ¥54 @blebRimer thereof; or a pharmaceutlcally acceptable sa.lt thereof
(3R)-343,5-Dichlo o4'-f| o[l ' § E %ne
hy A compppadpt Cl&us léhwu% &Rf)&h&feﬁr r? Hulgpt sl ppaenyi-4-

0] | E
e L T ?&”ﬁéﬁﬁlﬁ?‘i"‘?
- pliBmacSrieally aetptably dalothetelfi nd a zol -5-y1]-2 -

pyfi\rc%lrﬂp%lugg oF C%zmclltﬁat 18 fi ﬂ)rﬁ & Sa b h}'oro 4N fiuoro- blphenyl -4-
yimethyl)-1-(4,5,6,7-tetrahydro-1H-indazol-4-yl) - pyrrolidin-2-one or a
pharmaceutically acceptable salt thereof.

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 carl_‘ier.

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.



10substantially pure form 20. Crystalline (3R)-3-[3
,5-Dichloro-4'"-fluoro [1,1"-bi phenyl]-4-yl)nethyl]
-1 - [(5 4,5,6,7-tetrahydro-1H i ndazol -5-yl] -2-
pyrrolidinone as cl ai ned-ijg3el aim 18 or claim19
characterized by peaks in the X-ray pattern at 20
diffraction angles of 6.0 0.10, 12.0 0.10 and 18.1
0. 10.

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 s

.
Crystalline (3R)-3-[3,5-Dichloro-4'-fluorof1,1'-biphenyl]-4-yl)methylj-1-[(55)-
4,5,6,7-tetrahydro-1H-indazol-5-y1}-2- pyrrolidinone.

Crystalline (3R)-3-[3,5-Dichloro-4'-fluoro[1,1"-biphenyl]-4-ylymethyl]-1-[(55)-
4,5,6,7-tetrahydro-1H-indazol-5-y1}-2- pyrrolidinone as claimed in claim 18 in

- substantially pure form.

Crystalline (3R)-3-[3,5 ~Diéhloro-4’-ﬂuoro[1 ,1'-biphenyl}-4-yDmethyl}-1-[(5S)-
4,5,6,7-tetrahydro-1H-indazol-5-yl]-2- pyrrolidinone as claimed in claim 18 or
claim 19 characterized by peaks in the X-ray pattern at 20 diffraction angles of 6.0
+£0.1°,12.0 4+ 0.1° and 18.1 = 0.1°.



